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MNOACHUTEJBHASA 3AIINCKA

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

VYuebusiii npeamer «buonorus» yrimyonénnoro ypoBHs wusydeHus (10-11 xmaccer)
SIBIIIETCS OJTHUM M3 KOMIIOHEHTOB IMpeaMeTHOW obnactu «EcTecTBEHHO-HAYYHBIE MPEAMETHD.
Cornacuo monoxenusim OI'OC COO mnpodunpHble y4yeOHBIE MPEIMETHI, H3y4aeMble Ha
yriyOJIEHHOM YPOBHE, SIBJISIFOTCS criocoOoM mauddepeHnmnanu 00y4eHus Ha YPOBHE CPETHET0
o0miero oOpa3oBaHMsl M MPU3BaHBI 00ECHEUYUTh MPEEMCTBEHHOCTh MEX]Y OCHOBHBIM OOIIUM,
CpeOHMM OOIIMM, CpelHUM NPOPECCHOHATBHBIM U BHICHINM O00pa3oBaHHeM. B To ke Bpems
KOKIBIA U3 3THX YYCOHBIX MPEIMETOB JOHKCH OBITh OPUEHTHPOBAH HA MPUOPUTETHOE PEIICHUE
00pa3oBaTeNbHbIX, BOCIHUTATEIbHBIX M Pa3BUBAIONIMX 3a]a4, CBA3AHHBIX C MpoQopHeHTaLUEH
0o0ydJaromuxcsi U CTUMYJIHPOBAHUEM HHTEpeca K KOHKPETHOHW O00JacTH Hay4HOro 3HAHUS,
CBSI3aHHOTO C OHMOJIOTHEH, MEIUIIMHOW, SKOJOTHUEH, ICHUXOJIOTHEH, CIOPTOM WM BOEHHBIM
JIEJIOM.

[Tporpamma no yuebHOMy npeametry "buonorus" gaér mpencraBieHe O LETU U 3aJad4ax
u3ydeHus yaeoHoro npeamera «buonorusy» Ha yriyOJaEéHHOM ypOBHE, OMpeesieT 00s13aTeIbHOe
(MHBapuaHTHOE) TNPEAMETHOE COJAEP)KAHUE, €ro CTPYKTYpHUpPOBAaHHME IO pas3jieiiaM U Temaw,
pacnpenenenre o KiaccaM, peKOMEHIYeT MOCIe0BaTeIbHOCTh U3yUeHHs Y4eOHOTro MaTepuana
C yu€TOM MEXIIPEIMETHbIX W BHYTPUIIPEAMETHBIX CBS3€d, JIOTHMKH Yy4eOHOro mpoiiecca,
BO3PACTHBIX OCOOCHHOCTEH oOydaromuxcsi. B mporpamMMe mo OMONOTHH pealn30BaH MPUHIUI
MPEEMCTBEHHOCTH C HW3Y4YeHHEM OHOJIOTMM Ha YpOBHE OCHOBHOTO 0O0IIero oOpa3oBaHWs,
Onmaromaps 4yemMy IpOCMaTpHUBAaeTCs  HAlpaBICHHOCTh Ha  MOCIEAYyIoIllee  pa3BUTHE
OMOJIOTUYECKNX 3HAHWM, OPHUEHTUPOBAHHBIX Ha (HOPMUPOBAHHE €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IKOJOTUUECKOTO MBIIUICHUS, TPEICTaBICHUNA O 3I0pOBOM 00Opa3e >KM3HH, Ha
BOCIIMTaHHE OEpEeKHOrO OTHOIIEHUS K OKpYXKarolled mnpupogHoil cpene. B mporpamme mno
OMOJIOTUM TakK)Ke IMOKa3aHbl BO3MOXHOCTH ydeOHOro mnpenmera «buonorus» B peanu3anuu
tpeboBanuit ®PI'OC COO k MiIaHUPYEeMBIM JHMYHOCTHBIM, METAlpeAMETHBIM M HPEIMETHBIM
pe3ynbrataM oOydeHHs U B (OPMUPOBAHUU OCHOBHBIX BHUJOB Y4eOHO-TIO3HABATEIHHOM
JEeSTENIbHOCTH O0Oy4alolUuXcsl MO0 OCBOEHHUIO COJEpKaHUS Ouojiornyeckoro oOpa3oBaHUS Ha
YPOBHE CpeHero o01mero oopa3oBaHus.

VY4eOHblii npeamer «buonorusi» Ha ypoBHE CpeAHEro o0IIero oOpa3oBaHUs 3aBepIIacT
Ounonoruveckoe o0Opa3oBaHKE B IIKOJE U OPUEHTHPOBAH HA PACHIMPEHUE U YIIyOJIeHHe 3HaHUN
0o0ydJarommxcsi O JKMBOM TPUPOJE, OCHOBAX MOJEKYISIPHOW U KIETOYHOM OWOJIOTHH,
HMOPHUOJIOTUN U OMOJOTUHU Pa3BUTHS, T€HETHKHU, CENEKIUH, OMOTEXHOJIOTHH, 3BOJIOIMOHHOTO
YUEHUS U IKOJIOTHUH.

Wzydenue yuebHOro mpeamera «buonorus» Ha yriyOJeHHOM ypOBHE OPUEHTHPOBAHO HA
MOATOTOBKY OOYYAIOMIUXCSl K TOCIEIYIONIEMY TMOJIYYCHUI0 OMOJIOTHYECKOTO O00pa3oBaHUS B
By3axX M OpPraHM3alMsIX CPEAHEro MpodeccHoHaNbHOro oopazoBaHusi. OCHOBY €ro coiepxaHus
COCTaBIISIET CHUCTEMa OMONOTUYECKUX 3HAHWHM, MOJNYUYEHHBIX MPU H3YyYECHUH OOYYaAIOIIUMUCS
COOTBETCTBYIOIIMX CHCTEMATUYECKHX pa3esioB OHMOJOTMM Ha YPOBHE OCHOBHOIO OOILIEro
obpazoBanwus, 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 KHU3HH, JOIOJHUTCILHO BKJIFOUCHBI OMOJIOTUYECKHUE CBCACHUA
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MPUKIATHOTO M MOMCKOBOTO XapaKkTepa, KOTOPhIE MOXKHO HCIOJB30BaTh KaK OPUEHTHUPHI IS
nocieayomero Beidopa npodeccun. BozMokHa Takke MHTErparis OMOJIOTHYECKUX 3HAHUH C
COOTBETCTBYIOIIUMH 3HAHUSAMH, TIOTYYEHHBIMU O0YYaIOMIUMUCS TPU U3YUYECHUH (PU3UKH, XUMHH,
reorpauu u MaTEMaTHKH.

CtpykTypa mnporpamMmbl 1Mo ydeOHOMY mnpeaMery "buonorus" orpakaeT CHCTEMHO-
YPOBHEBBIM M 3BOJIOLUOHHBIM MOAXOAbI K M3yueHUto Ouosoruu. CoOriacHo MM, HU3y4aroTCs
CBOICTBAa U 3aKOHOMEPHOCTH, XapAaKTEPHbIE JIJISl )KUBBIX CUCTEM PA3HOI'O YPOBHS OpraHU3aluy,
SBOJIIOIIMM OPraHUYECKOr0 Mupa Ha 3emiie, COXpaHEeHHs OHOJOTHYecKOro pazHooOpasus
miaHeTel. Tak, B 10 Kiacce HM3ydarOTCs OCHOBBI MOJICKYJISIPHOW M KJIETOYHOM OHOJIOTHH,
AMOPHOJIOTUN ¥ OMOJIOTUN PAa3BUTHUS, TCHETUKU M CEJIEKINH, OMOTEXHOJIOTHH U CHHTETHYECKOU
OMoJIOTHH, AaKTYyaJU3UpPYIOTCS 3HAaHUS OOydJarolmMxcs MO OOTaHUKE, 300JI0THH, AHATOMHH,
¢duznonornu venoseka. B 11 kitacce n3y4aroTcsi SBONIOIMOHHOE yYEHUE, OCHOBBI HKOJIOTHU H
yueHue o 6uocdepe.

VYueOubiii mpenmer «buomorus» Tpu3BaH O00ECTIIEYUTH OCBOSHHE OOYYaIOIIMMUCS
OMOJOTMYECKUX TEOpPUM M 3aKOHOB, HUJEH, NPUHLUMIIOB W TMpaBWI, JIeKallUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAay4YHOH KapTHHBI MHUpa, 3HaHUH O CTPOEHUH, MHOro0Opazuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJSIUU, OHOILEH03a, AKOCHCTEMBI, O BBIIAIOIINXCS
HAy4YHBIX JOCTH)KEHMSIX, COBPEMEHHBIX HCCIICJOBAHUSX B OHOJIOTMH, NMPUKIAIHBIX ACIEKTaX
Ounonornyeckux 3HaHWM. /g pa3BUTHS W MOMAep)KaHUS WHTEpeca 0O0YJaromuXcss K OMOIOTHI
HapsIly CO 3HAYUTENIBHBIM 00bEMOM TEOPETUUECKOTO0 MaTepuaia B COJAEp>KaHUU MPOTrpaMMbl 1O
OMOJIOTHH TPEAYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBICHMS W PAa3BUTHS TOW WJIM MHOH
oOnacTu OMOJNIOrMM, BKJIAJIOM OTEUECTBEHHBIX M 3apyOekHBIX YUEHBIX B PELICHUE BaKHEHIINX
OMOJOTUYECKHUX U KOJOTUYECKUX MPOOIIEM.

Llens u3yuenust yue6Horo npeamera «buonorus» Ha yriiyOJEHHOM YpPOBHE — OBJIAJICHUE
00y4aromyUMHUCs 3HAHUSAMH O CTPYKTYpHO-(DYHKIIMOHAJIBHOW OpraHU3alMi HUBBIX CHUCTEM
Pa3HOTO paHra u NpuoOpeTeHne YMEHHUI HUCII0NIb30BaTh 3TH 3HAaHUSA B (OPMUPOBAHUU HHTEpEca
K omnpenenéHHoi o0sactu mpodecCHOHATILHON NEATeNbHOCTH, CB3aHHOW ¢ OMOJOTHEed, WIN K
BBIOOpY yueOHOT0 3aBeIeHHs I POAOIKEHHUS OMOJIOTHYECKOro 00pa3oBaHusI.

JlocTikenue neiau u3ydeHus: yuyeOHoro mpenmera «buosorus» Ha yriryOa€éHHOM ypOBHE
oOecrneunBaeTcs pelIeHueM CIEAYIOIMNX 3a1au:

OCBOCHHE  OOYYaIOIUMHUCS  CUCTEMBbI  OMOJIOTHYECKHUX 3HAHWH: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOpHUSX, KOHLEMIMAX, TMIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX W IpaBHIIaX,
COCTaBISIIOIMX COBPEMEHHYIO E€CTECTBEHHO-HAayYyHYI0 KApTUHY MHpa; O CTPOCHMH,
MHOT000pa3uu U OCOOEHHOCTAX OMOJIOTMYECKUX CHCTEM (KJIETKA, OpraHu3M, MOMyJsALUs, BUJ,
ouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCJIEAOBAHUSIX B
OHOJIOTHH;

O3HaKOMJIGHHE  oOydJaromuxcs €  METOAaMU  MO3HAHUS  KMBOM  TPUPOBL:
HCCJIEIOBATEILCKUMU METOAaMU OMOJIOTMUECKUX HAyK (MOJEKYJISIpHOU U KIETOYHOM OMoJioruw,
HMOpHOSIOTHN U OWMOJIOTMH Pa3BUTHUS, TEHETHUKU U CEJIEKIUU, OMOTEXHOJIOTUU U CUHTETHYECKON
OMOJNIOTHH,  TMAaJEOHTOJOIMH, OKOJOTMM); METOJAaMH  CaMOCTOSITENIbHOTO  MPOBEICHUS
OMOJIOTUYECKUX HCCIeIOBAaHUNH B J1aboparopuu M B IpHpone (HaONoaeHHe, H3MEpeHHe,
SKCIIEPUMEHT, MOJIETTUPOBAHUE);

OBJIaJiIcHHE OOYYaIOIIUMUCS YMEHHMSIMH: CaMOCTOSITEIbHO HaXOAWTh, aHAIM3UPOBATh U
UCTIOJIb30BaTh OMOJIOTUYECKYIO HH(POPMAIINIO; TIOJIb30BATHCS OMOJIOTNYECKON TEPMUHOIOTHEH U
CUMBOJIMKOW; YCTaHaBIMBAaTh CBSI3b MEXAYy pa3BUTHEM OHMOJOTMM M COLHUAIBHO-
SKOHOMHMYECKHMHU M SKOJIOTMYECKUMHU NpoOJieMaMH YelIOBEYECTBA; OLEHUBATH IOCIEICTBUS
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CBOEH JCATEIHPHOCTH 110 OTHOUIEHHUIO K OKpPYXalolled MPUPOTHON cpene, COOCTBEHHOMY
30pPOBBI0 W 3JI0POBBIO  OKPYKAIOIIMX JIIOAEH; OOOCHOBBIBaTH M COOJIOJATh  MEphI
npopMIaKTUKNA WHPEKITMOHHBIX 3a00JI€BaHUH, MpaBUia MOBEACHHUS B IPUPOJE M 00ECIIeUeHHS
0€30MacHOCTH COOCTBEHHOM >KU3HENEATEIbHOCTH B YPE3BbIYAWHBIX CUTYalUSX MPUPOIHOIO U
TEXHOTCHHOT'O XapakTepa; XapaKTepu30BaTh COBPEMEHHbIE Hay4dHble OTKPBITHUS B 001acTu
OuoJjoruu;

pasBUTHE Yy 00YYAIOLINXCSl MHTEIUIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B mpoliecce
3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPBITUSIMH M COBPEMEHHBIMHU HCCIIEOBAaHUSIMHU B OHOJIOTHUH,
pelaeMbIMH €10 MpoOJIeMaMu, METOJ0JIOTHEel OHMOJIOrMYeCcKOro HCCIEeIOBaHusl, MPOBEICHUs
OKCIEPUMEHTAIBHBIX HWCCICJOBAHUM, peleHHs OWOJOTHYECKUX 3a/ad, MOJEIUPOBAHUSL
OMOJIOTUYECKUX 00BEKTOB U IIPOIIECCOB;

BOCIIUTAHHUE Y OOYYarOIIMUXCSl LIEHHOCTHOTO OTHOIICHMs K JKUBOHW MPHUPOJE B LEIOM U K
OTIeNbHBIM €€ O0O0BbeKTaM U SBJICHUAM; (OpPMHpPOBAHHE SKOJIOTHYECKOH, TE€HETHUYECKON
IPaMOTHOCTH, OOIIEH KyJIbTYyphl IMOBEIEHHUS B TPHUPOJEC; MHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHHMH;

npuoOpeTeHre 00y4arIUMUCI KOMIIETEHTHOCTU B PAllMOHATBHOM MPUPOAOIIOJIB30BAHUN
(cobmroeHue TMpaBUJl TOBEJACHUS B TMPUPOJE, OXPaHbl BHUIOB, AIKOCHUCTEM, OHOChEpHI),
COXpaHEHUU COOCTBEHHOTO 3J0POBbA U 3J0POBbS OKPYKAIOIIMX JIOACH (COOMIOICHHUS Mep
npoQuIakTUKK  3a0oJieBaHUM, oOecrieueHre  O€30MaCHOCTH  KU3HEAEATEIIbHOCTH B
Ype3BBIYAMHBIX CUTYAIUSAX TPUPOJIHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE HCIIOIb30BaHUS
OMOJIOTMYEeCKUX 3HAHUN M YMEHUH B MOBCEITHEBHON KU3HHU;

CO3/IaHWE YCJIOBUH Ui OCO3HAaHHOTO BBIOOpa OOYYAIONIMMHUCS WHIWBHIYaTbHON
0o0pa3oBaTeNbHON  TPAaeKTOPHUH, CHOCOOCTBYIOLIEH MOcCienyroImeMy HpodhecCHOHATbHOMY
CaMOOIIPEJICIEHNIO, B COOTBETCTBUM C HWHAWBUAYAJIbHBIMH HHTEpECAMH U MOTPEOHOCTAMHU
pEeruoHa.

OO01iee ymMcliO YacoB, OTBEACHHBIX Ha W3ydyeHUE OHOJOTMU Ha YriayOJIEeHHOM YpOBHE
cpennero obmiero oOpasoBanmsi, coctaBisier 204 uwaca: B 10 kmacce — 102 gaca (3 yaca B
Hezento), B 11 kimacce — 102 gaca (3 vaca B Hezento).

OT10op oOpraHuM3alMOHHBIX (OpM, METOJOB M  CpeACTB OOyueHUs OMOJIOTUH
OCYIIECTBIISIETCS C YUETOM CIEIU(PHUKN €ro COJEpKaHWs W HANpPaBICHHOCTH Ha MPOJIOJDKEHHE
OHMOJIOTHYECKOTO 00pa30BaHUs B OPTaHM3ALMUAX CPEAHETO MPOQPECCHOHATHHOTO W BBICIIETO
o0Opa3oBaHusl.

OO6s3aTenbHBIM YCIIOBHEM IpU OOy4YEHHWH OWOJIOTHMHM HA YIIyOJIEHHOM YpPOBHE SIBIISETCS
MpOBEACHUE J1aOOpaTOPHBIX U TMpakTHUeckux pabdor. Takke ywacTtue oOydammxcs B
BBITOJIHEHUH  TPOEKTHBIX W y4eOHO-HCCIIEIOBATENILCKAX  paboT, TeMaThka KOTOPBIX
OTIpeNeNAeTCsl YYHUTEJIeM Ha OCHOBE HMEIOIIMXCS MaTepHalIbHO-TEXHUYECKUX PECYpCOB U
MECTHBIX PUPOAHBIX YCIOBUH.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

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

Tema 1. Buosnorus kak Hayka

CoBpemenHast 6uosnorusi — KOMIUIeKCHas: Hayka. Kparkas ucropus pa3BUTHS OHOJIOTHH.
buonornueckue Hayku M u3ydaemble UMM mpoOiembl. DyHaameHTaldbHbIC, MPUKIATHBIE U
IIOMCKOBBIE HAYYHbIE UCCIIE0OBAHUS B OMOJIOTUH.

3HayeHue Ouojoruu B (HDOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. I[lpodeccun, cBszannpie ¢ Owuonorueil. 3HaueHue OWONOTMM B MPAKTHYECKON
JEATEIbHOCTH YEJIOBEKA: MEIUILIMHE, CEJIbCKOM XO3AWCTBE, IPOMBILIJIEHHOCTH, OXpPaHE
TIPUPOIBI.

JleMoOHCTpaL U

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

Tabmuubl u cxembl: «CBsi3p OMOJIOTUH C IPYTMMHU HaykKaMm», «Cuctema OMOJOTHYECKHX
HayK».

Tema 2. /KuBble cucTEeMbI H X H3y4YeHHE

JKuBble cuctembl Kak mpeaMeT n3ydeHus: ouonsoruu. CBONMCTBA )KUBBIX CUCTEM: €IMHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M LEIOCTHOCTh, CIIOXKHOCTh H YIOPSAJOYEHHOCTh
CTPYKTYpBI,  OTKPBITOCTb, = CAMOOpPraHM3allks, CaMOBOCIPOM3BEIECHUE, Pa3apakMMOCTh,
W3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpOoBHM OpraHu3alld JKHUBBIX CHCTEM: MOJEKYJISPHBIA, KIETOYHBIA, TKAHEBbIN,
OpraHNU3MEHHBIM, MONYJIILIHOHHO-BUIOBO, 9KOCHUCTEMHBIN (ObnoreoneHOTHYECKUI),
ounoctepnsiid. [Iporeccsl, mpoucxoasmue B KUBBIX cucTeMax. OCHOBHBIE MPU3HAKH KHUBOTO.
Kuznp kak opma cymiecTBoBaHUS MaTepuu. Hayku, n3ydaromue *UBbIE CUCTEMBI Ha Pa3HBIX
YPOBHSIX OpraHU3alllu.

N3yuenune xuBbIX cucteM. MeTtoapl Ouonormyeckod Hayku. HaOmrioneHue, m3aMmepeHue,
AKCIIEPUMEHT, CUCTeMaru3ainusi, MeraaHanu3. lloHsTHEe O 3aBUCUMON M HE3aBUCUMOU
nepemeHHoil. IlmanupoBanue skcnepumenta. [locraHoBka W mpoBepka rumote3. HyneBas
runore3a. [lonsTue BEIOOPKU U €€ 10CTOBepHOCTh. Pazopoc B Ouonornueckux qaHHbIX. O1eHKa
JIOCTOBEPHOCTH MOJIYYEHHBIX pe3ylbTaToB. [IpHunHbBI MCKaXXEHHUS PE3yJIbTAaTOB HKCIIEPUMEHTA.
[ToHsITHE CTATUCTUYECKOTO TECTA.

JleMoHCTpan U

Tabmuuper u cxembl: «OCHOBHbIE TPU3HAKH JKU3HU», «bHOJOrHMYeckre cucTteMsly,
«CBoiicTBa )XKMBOW MaTepun», «YpOBHU OpraHU3alluy KUBOU mpupob», «CTpoeHne KUBOTHON
KieTkn», «TkaHM  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIOBEYECKOrO0  OpraHu3May,
«buoreonenos», «buocdepay, «MeToabl U3yUeHUS KUBOH PHUPOIBD».

OGopynoBanue: 1abopaTtopHOE 000PYAOBAHUE JIJIsl TPOBEACHUS HAOIOACHHHN, U3MEPEHUH,
SKCHEPUMEHTOB.

IIpakTuyeckas padora «/crnonap30BaHHe Pa3TUYHBIX METOJOB MPU H3YUYEHHH KUBBIX
CUCTEM.

Tema 3. buosiorusi KjieTku



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

Metonbl MOJEKYISIpHOW M KJIETOYHOM OMOJIOTMH: MHUKPOCKONHA, Xpomarorpadus,
anekTpodopes3, MeTOJ MEuYeHbIX aTroMOB, AudQepeHnManTbHOe LEHTPU(YTUpoBaHUE,
KyJIbTUBUPOBAHUE KIETOK. M3yueHue (urcuposanHuix 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.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIIPENapaThl PACTUTEIbHBIX, *KUBOTHBIX MU
OaKTepHaIbHBIX KJIETOK.

IIpakTuyeckas padora «/3ydyeHue METONOB KJIETOUHON Oumosioruu (Xpomarorpadusi,
anekTpodopes, nuddepennuanpaoe nearpudyruposanue, [1LIP)».

Tema 4. XuMH4ecKasi OpraHu3anms KJIeTKU

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

Oprannyeckue BellecTBa KIETKU. buosornyeckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OeiakoBOM Moiyiekyinbl. IlepBuuHas cTpykTypa Oenka, menTHIHAs
CBsA3b. BTOpuuHas, TpeTuuyHas, 4yeTBEpTHUYHAs CTPYKTypbl. JleHaTyparus. CBoiicTBa OEIKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIM 0enKkoB. [lpuonsi.

VYrneBoasl. MoHOcaxapuabl, AMCAXapHIbl, OJUrOcaxapuibl U monucaxapujsl. OOmumi
IUIaH CTPOEHUS U (U3MKO-XUMHUECKHE CBOICTBa yrieBoaoB. buonornyeckue ¢yHKuIUU
YTJIEBOJIOB.

Jlununpl.  TuppoduneHO-ruapodoOHBIe  cBoiictBa.  Knaccudukauus — nunuios.
Tpurnunepuasl, Gochoaunuibl, BOCKU, cTepouisl. buonornyeckue Gpynkunu aunuaos. O6mue
CBOWCTBAa OMOJIOTMYECKMX MeMOpaH — TeKy4decTb, CHOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIyIIPOHHUIIAEMOCTb.

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

Ctpoenune monekyinsl AT®. Makposprudyeckue cBa3u B moiiekyine AT®. buosornyeckue
byakuun  AT®. BoccraHoBieHHBIE TMEPEHOCUYMKH, UX (QYHKIIMU B KIeTKe. [[pyeue
Hykneozuompugocgpamor  (HTD). CexBenupoBanue  JIHK.  Memoow:  ecemomuxu,
MPAHCKPUNRIMOMUKU, NPOMEOMUKU.

CrtpykrypHast Ouosyorusi: OMOXMMHYECKHE M OHOopU3NYECKUE HCCIEAOBAaHUS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYypbl Ouomonekyn. Modenupoeanue cmpykmypvl U @QYHKYui
buomonexyn u ux komniexkcos. Komnvromepnwiii ouzaiin u opeanuieckuii cunmes OUOMONIEKYI U
UX HenpUPOOHbIX AHALO208.

JleMoHCTpauMu

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

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



Tabmunel u cxembl: «llepuonuyeckass Tabauia XUMHUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJABI», «BemectBa B cocTaBe oOpraHu3smMoB», «CTpoeHHE MOJEKYJbl Oenkay,
«CTpyKTYypbl OETKOBOW MOJEKYNIbI», «CTpOeHHE MOJEKYN YrieBoaoB», «CTpoeHHEe MOJEKYI
nunuaoBy, «HykiienHOBbIE KUCIOTH», «CTpoeHue MONEKYIbl ATD.

O6opynoBaHue: XuMU4ecKas ocya 1 00opy1oBaHue.

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

JlabopaTopnas pa6ora «lccnenoBaHne HyKIEMHOBBIX KUCIIOT, BBIJEIEHHBIX U3 KJIETOK
pa3IMYHBIX OPTaHU3MOB.

Tema 5. CtpoeHue n QyHKIUM KJIETKH

Tumbl KJIETOK: dyKapHOTHUYECKass M mpokapuorudeckas. CTpyKTypHO-(YHKIHMOHAIbHBIC
00pa3oBaHus KJIETKH.

CrtpoeHue mnpokapuoTHueckoil kieTku. Kietoynas crenka OakTepuil u  apXeu.
OcoOeHHOCTH CcTpOeHUs TeTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTo u
pOJIb MPOKAPUOT B OMOLIEHO3AX.

Crpoenrie 1 (QyHKIIMOHHMPOBAHNE DYKAPHUOTHUECKOH KieTku. IlmazmaTuueckas MmemMOpaHa
(mma3manemma). CTpykTypa IUIa3MaTuyeckoil MeMOpanbl. TpaHCIOPT BeHIECTB 4Yepes
MIa3MaTHYeCKyl0 MeMOpaHy: maccuBHBIA (quddys3us, obnery€énnas nuddQysus), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBIA aKTUBHBIA TpaHcmopT). Ilomynmponunaemocts MeMOpanbl. Pabora
HATPHUII-KaJIMEeBOr0 Hacoca. JHAOMUTO3: MUHOIUTO3, (paronnTo3. Dk3ouuTo3. Kinerounas creHka.
Crtpyktypa v QyHKIUHU KJIETOYHON CTEHKU pacTeHU, rprOoB.

[Mutomnazma. I{uto3onms. Llutockener. JBwkenue nuronnazMbel. OpraHouzsl KIETKH.
OnHoMeMOpaHHbIE OpraHOW/bl KJIETKHU: sHAomnazmaTuueckas cetb (DIIC), anmapar ['onbaxwy,
JU30COMBI, UX CTpoeHHE W (YHKIUU. B3anMOCBS3b OAHOMEMOpPAaHHBIX OPraHOUIOB KIIETKH.
CrpoeHre TpaHyISIpHOTO peTuKynyma. Mexanusm Hanpasnenus 6enxkoe ¢ OIIC. Cunres
pactBopuMbIX  OenkoB. CHHTE3  KiIeTOYHBIX  MeMOpaH. [I'magkuil  (arpaHyssipHbIN)
sHOIUIa3MaTHUeCcKuil peTukynyM. CekperopHas ¢yHkuus anmapata ['ombmxu. Moouguxayus
benxos 6 annapame I onvoocu. Copmupoexa benkos 6 annapame I onv0dcu. TpaHCTIOPT BENIECTB
B KJIeTKe. Bakyonu pacturtenbHbIx kieTok. Kierounsrii cok. Typrop.

[TonyaBTOHOMHBIE OpraHOWABl KJIETKM: MUTOXOHAPHUM, IUIACTUABL. [Ipoucxoocoenue
mumoxonoputi u naacmuod. Cumdbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GYHKIMM  MHUTOXOHApUH W 1iacTul. llepBuuHble, BTOpUYHBIE W CIOXHBIE IUIACTHIBI
(OTOCHHTE3UPYIOIUX JYKApUOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JIEHKOIUIACTBI  BBICHIMX
pacTeHUN.

HememOpannbie opranous! kinetku CtpoeHue u (yHKIUU HEMEMOpPaHHBIX OpPraHOHMIO0B
KieTku. PubGocombl.  [lpomescymounvie @uramenmol. MuxpoduiaMeHTbl. AKmuHo8bie
Mukpogpunamenmsi. MBIIIEUHbIE KICTKU. AKMUHOBblIE KOMHOHEHMbl HEeMbIUEUHbIX KIEeMOK.
MuxkpotpyOouku. Kietounsiii nentp. CrpoeHHe U JABWKEHHE JKTYTHKOB M PECHUYEK.
Muxkpotpy6ouku nuromiasmsl. Llentpuons. berku, accoyuuposanuvie ¢ MukpoguiameHmamu u
Mmuxpompyboukamu. Momopmwie benxu.

SAnpo. Obonouka gapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOEHHE M (PYHKIHUH.
Snepubliii GenkoBbI MaTpuKC. [IpOoCTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HMHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamur. belku XpomMaTuHa — TUCTOHBI. J{uHamuxa s0epHOuU
000n104KU 8 Mumose. foepHulil mpancnopm.

Knerounsie  BkiatoueHus. CpaBHHTENbHAas  XapaKTEPUCTUKAa  KJIETOK  JYKapHOT
(pacTUTENBHOM, KUBOTHOM, TPUOHOI).

JeMoHCTpauMu



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

Tabmuubl u cxembl: «CTpoeHHE SYKapHOTHYECKOH KIETKH», «CTpoeHHe >KMBOTHOMN
KIIeTKn», «CTpOeHHE pacTUTENbHON KiIeTKW», «CTpoeHne MUTOXOHIpUNY, «Sapo», «CtpoeHue
IIPOKAPUOTUYECKOU KIICTKH.

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

JlabopaTopnasi paGora «l3yueHue cCTpoeHUs KIETOK pa3IMuHbIX OPraHU3MOBY.

IIpakTuyeckasi padora «l3yueHue CBONCTB KJIIETOYHOU MEMOpaHBI.

JlabopaTopnas padora «/ccinenoBaHue Iia3mMoin3a U JCIIIA3MOJIA3a B PACTUTEIIBHBIX
KJIETKax.

IIpakTyeckas padora «3yueHue IBUKEHUS HUTOIIA3Mbl B PACTUTEIBHBIX KIETKaX).

Tema 6. O0MeH BeleCTB U IPpeBpallleHHe JHEPIMHU B KJIeTKe

AccUMMIAIMS U JUCCUMWIALUS — JIB€ CTOPOHBI MeTabosnu3ma. Tumbsl oOMeHa BEIIeCTB:
aBTOTpOGHBIK ®  TeTepoTpoHBIA. YdyacTHe Kuciopoga B  OOMEHHBIX  IpoIeccax.
OHepreruyeckoe obOecneueHue kierku: npespamieHue AT B 0OMEHHBIX Ipoleccax.
depMEeHTATUBHBIN XapakTep peakuuid KIeTOYHOro Mmerabonusma. depMeHThl, UX CTpOeHHe,
cBoiicTBa W MexaHu3M aedcTBus. Kodepmentsl. Otianuus (GepMEHTOB OT HEOPraHMYECKHX
KaTajau3aTopoB.  benku-akTUBaTOppl U OEIKU-UHTMOUTOpBHL.  3aBUCUMOCTb  CKOpPOCTHU
(epMEHTAaTUBHBIX PEAKIMI OT pa3Iu4HbIX (PAKTOPOB.

ITepBUYHBI CHHTE3 OpraHMYECKHUX BEIIECTB B KieTke. PoTOoCUHTE3. AHOKCUSEHHbIU U
oKcucennvlli  pomocunmes 'y oaxmeputi. Ceemocobuparowue nueMenmvl U NUSMEHMbl
peaxkyuonnoz2o yenmpa. Ponp xmopomiactoB B mpouecce (orocuHTe3a. CBeToBas U TEMHOBas
dazpl. @omoovixanue, Cz., Cs- u CAM-munvr pomocunmesa. IIpogyKTUBHOCTh (DOTOCHHTE3A.
BausiHue pa3nuuHbIX GakTOpOB Ha CKOPOCTh (POTOCHHTE3a. 3HaueHHe (POTOCHHTE3A.

XemocuHTe3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPHU(PHULIUPYIOIINE
OaxTepuu, Kene300aKkTepuu, cepoOaKkTepuu, BOJOPOIHbIE OaKkTepUU. 3HAUEHHUE XEMOCHHTE3A.

AHaspobHbIe opraHu3Mbl. Buasl Opokenus. [IpoaykTsl OpoKeHUS U MX MCIIOJNb30BaHHE
4eJI0BEKOM. AHa’pOOHBIE MHKPOOPTaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMH U BO30yIUTENH
001e3HEeH.

AspoOHBIE OpraHW3Mbl. JTambl YHEPreTUYecKOro oOmeHa. [loaroToBUTENbHBIN STall.
['mukonm3 — 6eCKUCIOPOAHOE PACIICTIIIEHUE TITFOKO3bI.

buonorunueckoe okuciaeHHue, U KIETOYHOE JbIXaHue. Poiib MUTOXOHIpUI B mpoleccax
O6uonornyeckoro okucieHus. Lluximdeckue peakuuu. OxuciaurenabHoe (GochopuimpoBaHHE.
Onepeuss membpanunozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnot ATD-
cunmasel. llpenMymiectBa a’poOHOTO MyTH OOMEHa BEIIECTB IMepel  aHadPOOHBIM.
O} PeKTUBHOCTH SHEPTrETHIECKOTO 0OMEHa.

JleMoHCTpan U

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

Tabmuubl u cxembl: «PoTocuHTE3», «IHEpreTudeckuii oOMen», «buocuHTe3 OemKay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

OO6opynoBaHue: CBETOBON MUKPOCKOI, 000pYJOBaHUE JJIsl IPUTOTOBJIEHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIPENIapaTOB.

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



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

JlaGopaTopHnas padora «CpaBHeHHE MPOLECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE TIPOLIECCOB OPOXKEHUS U JIBIXAHUSI.

Tema 7. HaciiencrBenHasi uHpopManus U peaju3amnus eé B KiIeTKe

Peakuuu marpuyHoro cunresa. [IpuHIMI KOMIUIEMEHTApPHOCTH B PEAKLUAX MATPUYHOIO
cuHTe3a. Peanm3amus HacleNCTBEHHOW WHQOpMAIMK. [ E€HEeTHYeCKHid KOJ, €ro CBOWCTBA.
Tpanckpunuus — matpuudbii cuate3 PHK. [IpuHIMIBI TpaHCKPUNIIMK: KOMIIJIEMEHTAPHOCTb,
AHTUIIAPAJUIETbHOCTh, ACUMMETPUYHOCTh. Cospesanue mampuunvix PHK ¢ sykapuomuueckoii
kremxke. Hexooupyrowue PHK.

Tpaucnsmus 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'eHOB y mpokapuoT. ['mmoreza omepona (®. XKakob, XK.
Mano). MonekynapHvle mexaHuzmvl dKcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
peaynayuu pabomwl 2ernos. Perynsius 0OMEHHBIX MpolieccoB B kiieTke. KieTounslii romeocTtas.

Bupychl — HeksleTouHble (JOPMBI KU3HU U OONMUTaTHbIe mapa3uthl. CTpOEHHE MPOCTHIX U
CIIOXHBIX BHPYCOB, PETpPOBHPYCOB, OakrtepuodaroB. Kuzuennwiii yuxn [[HK-codepacawux
supycos, PHK-cooepocawux supycos, bakmepuogacos. Obpamuas mpanckpunyus, peeepmasa,
uHmezpasa.

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

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

JleMoOHCTpaLun

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

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

IIpakTuyeckas padora «Co3iaHue MOJIEIH BUPYCay.

Tema 8. J/KuzHeHHbIN HUKJI KJIETKH

Knerounslii numki, ero mepuonasl U peryasiuus. Wutepdasza u muto3. OcobeHHOCTH
npolieccoB, nporekaronmx B uatepdase. I[loaroroska kierku k nenenuto. IlpecuHrernueckuit
(TOCTMUTOTUYECKHI), CUHTETUYECKUH M TOCTCUHTETUYECKUH (MPEMUTOTUYECKHUI) MEPUOIbI
uHTEp(PAa3bl.

Marpuunelii  cunre3 JHK —  perumkanms.  Ilpunnunel  perumkanmn — JIHK:
KOMIJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBI  CHUHTE3, aHTUIAPALIEIBHOCTh. MeXaHu3M
permukannu - JIHK.  Xpomocombl. Ctpoenne XxpomocoM. TemoMepel W TeloMmepasa.
XpOMOCOMHBIIT HA0Op KJIETKHM — KapUOTHUIl. JIMIIOWIHBIA M TaryiouJHBIA HAOOPHI XPOMOCOM.
I"'omonornunsie XxpoMocomsl. 110710BBIE XPOMOCOMBI.

Jenenne kinetkn — muro3. CTaguum MHUTO3a U NPOUCXOISALIME B HUX Ipouecchl. Tumbl
muto3a. Kaproknnes u nutoknHes. buonornueckoe 3HaueHrE MUTO3a.

Perymsmuss mMuToTHueckoro nukia kieTku. I[Iporpammupyemasi kierouHas rubenb —
arornTo3s.



Knerounoe sapo, XxpoMocombl, GyHKIIMOHATbHAS TeHOMUKA. Mexanuzmbl nponugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kiemka» — buoungopmamuvecxkue
Mooenu YHKYUOHUPOBAHUS KILeMKU.

JdemoHcTpauMu

Tabmuupl u cxembl: «OKu3HEHHBIM LUK KIETKH», «Muto3», «CTpoeHHEe XPOMOCOM),
«Permmukanus JJTHK».

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

JlaGoparopHas padora «/3yueHre XpoMOCOM Ha TOTOBBIX MUKpOITpENapaTaxy.

JlabopaTopnas padora «HaOmroneHne MuTO3a B KIETKAaX 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, OJJHOKJIETOUHbIE BOJOPOCIH, Ipyrue NpoTUcTsl. KomoHuanpHbie
OpraHU3MBI.

B3anMocBsI3b 9acTel MHOIOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe 1eioe. 'omeocras.

Tkanu pacrenuit. Tumbel pacTUTENBHBIX TKaHEW: oOpa3zoBaTesbHas, IOKPOBHAs,
MPOBOJINIAs, OCHOBHAsA, MexaHnueckasd. OcoOOEHHOCTH CTpoeHUs, PYHKUUNA W PacHOIOKEHUS
TKaHE! B OpraHax pacTEHUM.

TkaHu JKUBOTHBIX M  4Ye€JOBeKa. THUNBI JKUBOTHBIX TKaHEW: dIUTETHATbHA,
COEMHUTENbHASA, MbllleuHas, HepBHas1. OCOOCHHOCTH CTpPOeHUs, (PYHKIUNA M PacHoONIOKEHUs
TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKa.

Oprassl. BereratuBHbie U reHEpaTHUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMBI OPraHOB
YKUBOTHBIX U 4yenoBeka. DyHKIMK OpraHOB U CUCTEM OPraHOB.

Omnopa Tena opranusmoB. Kapkac pacrenmilt. Ckenersl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapykHbIil U BHyTpeHHUI ckeneT. CTpoeHUe U TUIIbl COEAMHEHUS
KOCTEH.

JBmwxeHue opraHu3MoB. JIBM)KEHHE OJHOKJICTOYHBIX OpPraHU3MOB: aMEOOHMIHOE,
JKTYTUKOBO€, pEeCHUYHOe. J[IBM)K€HHE MHOTOKJIETOYHBIX pACTEHUH: TPOMU3Mbl M HACTHUH.
JIBuKeHre MHOTOKJIETOYHBIX JKUBOTHBIX M U€JIOBEKa: MbllieuHas cucrema. Pednexc. CkeneTHbie
MBIIIIIBI U UX padoTa.

[Tutanue opranusmos. [loriomieHre Bojabl, YIIEKUCIOrO raza 1 MUHEPAJIbHBIX BEIIECTB
pacteHusiMu. [luTanue >KUBOTHBIX. BHYTpPUIIONOCTHOE W BHYTPUKIETOYHOE MHIIEBapEHHUE.
[lutaHre NMO3BOHOYHBIX XUBOTHBIX. OTAENbI MUILEBAPUTEIBLHOTO TpakTa. llumieBaputenbHble
xene3bl. [IuieBapurenbHas cucTeMa 4eloBeKa.

Hpixanne opranu3MoB. [[pixanne pactenuid. J{prxanne >xuBOTHBIX. uddy3us ra3oB uepe3
MOBEPXHOCTh KIeTKU. KokHoe nbixaHue. JlpIxarenbHas MoBEepXHOCTh. JKabepHoe U JErodHoe
Ibixanue. JlpIxaHue MO3BOHOYHBIX >KMBOTHBIX M YeJIOBEKa. OBOJIOLMOHHOE YCJIOXKHEHUE
CTPOCHHMs JETKUX ITO3BOHOYHBIX >KMBOTHBIX. JlpIXaTenbHas cHCTeMa 4YeloBeka. MexaHu3m
BEHTWISILIMM JIETKUX Y NTUI U MIIEKONUTaoImuX. Perynsanus apixanus. [{pixarenbHble 00bEMBI.

TpaHcnopT BelEeCTB 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  CTPOCHHS  KPOBEHOCHOM  CHCTEMBI
II03BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ peryasnus.

Beinenenne y opranu3moB. Bbigenenue y pacreHuil. BplueneHue 'y  KUBOTHBIX.
Cokpatutenbuble Bakyonau. Opranbsl BbiaeneHusa. DuibTpanusi, cekpenuss U oOpaTHoe
BCAChIBaHHE KaK MEXaHU3Mbl pabOThI OPraHoB BblesieHUs. CBs3b MOJOCTH Tella ¢ KPOBEHOCHOU
Y BBIICTUTEIBHOM cUCTEMaMU. BpineneHrne y MmO3BOHOYHBIX XKMBOTHBIX M dYesioBeka. [loukwu.
Crpoenne u pyHkunonupoBanue Heppona. O6pazoBaHrue MOUH y YETIOBEKA.

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

3amuTa y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI M MX POU3BOAHBIC. 3alllMTa OpraHu3Ma
or Oone3nedl. MMmyHnHas cucrema uenoBeka. KileTOuHBII W TyMOpalbHBII HWMMYHHUTET.
Bpoxnéuuslif u  mpuOOpeTéHHBI  crenu@uueckuii UMMYHUTET. Teopus KIOHAJIbHO-
cenexktuBHoro nmmyHnurera (I1. Opnux, ®@. M. bepner, C. ToneraBa). BocnanutenbHbie OTBETHI
opranu3MoB. PoJib BpoXIEHHOTO UMMYHHUTETA B PA3BUTHUU CUCTEMHBIX 3a00J1€BaHUN.

Pa3apaxxuMocTe M perynsauuss y OpraHu3mMoB. Pa3apaxuMocTh y OJHOKJIETOYHBIX
opranu3moB. Takcucel. PazapaxxumocTs U peryisiius y pacteHuil. POocToBble BeleCTBa U HX
3HauEHUE.

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

['yMopasibHast perynsmusi W SHIAOKPUHHAS CHUCTEMa >KMUBOTHBIX W 4YesoBeka. JKeresbl
DHJIOKPUHHOW CHCTEMBI M KX TOPMOHBI. JleicTBHE TOpPMOHOB. B3aMMOCBS3b HEPBHOU U
SHAOKPUHHOU cucTteM. [ umoranamo-runoduzapHas cucrema.

JleMoOHCTpaLun

IToptper: U. I1. ITaBnoB.

Tabmuiel U cxeMbl: «OTHOKIETOYHBIE BOAOPOCINY», «MHOTOKIETOUHBIE BOJOPOCINY,
«bakrepun», «lIpocreitmue», «Opranbl LBETKOBBIX pacTeHUi», «CHCTEMBbI OpPraHoB
MO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee CTpoeHHE HACEeKOMBIX», «TKaHU pacTeHUi,
«KopueBsie cuctembr», «Ctpoenue ctedinss», «CTpoeHHE IHMCTOBOM IUIACTUHKMY, «TkaHu
JKUBOTHBIX», «Ckener 4yenoBekay, «llumieBapurenbHas cucreMa», «KpoBeHOCHas cucTeMay,
«/prxarenbHass  cucrema», «HepBHas cuctema», «Koxa», «MpbllieyHas cucremay,
«BbraenurenbHas cucremMay, «JHIOKpUHHAA cucTteMay, «CTpoeHue MbIIbD, «MMMyHHTETY,
«KumeunomnonoctHpie», «CxeMa MUTaHus pacTeHHi», «KpOBEHOCHBIE CUCTEMBI MO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue miaHapumn», «BHyTpeHHee CTpOeHHUE 0KIEBOrOo
yepBsa», «HepBHas cucrema pwid», «HepBHas cuctrema narymku», «HepBHas cucrema
npecMbikatomuxcsi», «HepBuast cuctema ntuny, «HepBHass cuctema MIIEKONMMTAIOMINX,
«HepBHas cuctema yenoBekay», «Peduexcy.

OO6opynoBaHue: CBETOBOW MHKPOCKON, MHUKPOIpENapaThl OJHOKIETOYHBIX OpPTaHU3MOB,
MUKpOIpenaparsl TKaHeH, paKOBUHBI MOJUTIOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJIOKOXKUX, KUBbBIC
9K3EMIUIAPhl KOMHATHBIX pacTeHU, TepOapuu pacTeHUN pa3HbIX OTAENIOB, BJIa)KHbIE IperapaThl
’KUBOTHBIX, CKEJIEThl TTO3BOHOYHBIX, KOJIEKIIUN OECIIO3BOHOYHBIX )KUBOTHBIX, CKEJIET YEJIOBEKa,
o0opysoBaHue HJs JEMOHCTpPAIMM TMOYBEHHOTO U BO3AYIIHOTO TIMTAHUS PACTCHUH,
pacuieryieHus Kpaxmaina M OelkoB ToJ JeiictBueM (epMEeHTOB, OOOpYyIOBaHUE 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 JKUBOTHBIX).

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

Tema 10. Pa3MHoOKeHHe 1 pa3BUTHE OPTAaHNU3MOB

®opMbl pa3MHOXKEHHUSI OPTaHU3MOB: OecIionoe (BKJII0Yasi BEreTaTUBHOE) U 110JIoBoe. Buibl
0ecro0ro pa3MHOKEHUS: TOYKOBAaHUE, CIIOPYIISLNS, (pparMeHTanus, KIOHHPOBAHUE.

[TonoBoe pasmuHoxkeHnue. IlonoBele kieTkH, unu ramerel. Meiio3. Cranguu Meiosa.
IToBenenue xpomocoM B Menose. KpoccuHrosep. bronornyeckuii CMbICI MeHO3a U IIOJIOBOTO
npouecca. Meno3 U ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe  pasButhe. l'ameroreHe3 y JKUBOTHBIX. [loyioBbIe — Kene3bl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KieTOK. CrepmaroreHe3 u ooreHe3. CTpoeHHE MOJIOBBIX
KJIETOK.

OmnogoTBOpeHHE U AMOPUOHAIBHOE Pa3BUTHE >KUBOTHBIX. CrOCOOBI OIIOOTBOPEHUS:
HapyKHoe, BHyTpeHHee. [lapTeHorenes.

WuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHe3). DMOPHUOIOTHS — HayKa O Pa3BUTHUU
opranusMoB. Mopgoeenes — 00Ha u3 enaguwvix npoodrem ambpuonocuu. Konyenyus mopghocernos
u mooenu mopghocenesa. Ctaauu >MOPHOTEHE3a KUBOTHBIX (Ha MpUMeEpe JATYIIKH). J[pobnenue.
Tunsl apobnenus. [emepmunuposanunoe u Hedepmunuposanuoe opodrenue. bracmyna, muno
onacmyn. Oco6eHHOCTU IPOOJIeHHs MIIEKOMUTAIOIUX. 3apOoJIbIIIeBble JTUCTKU (TacTpyJIsaius).
3aknajKka OpPraHOB W TKaHEW W3 3apOJBIINIEBBIX JHUCTKOB. B3anMmHOe BiIMsSHUE YacTen
pa3BUBAIOIIETOCS  3apojibliia  (3MOpUOHANbHAS HMHAYKIMS). 3akjajka TIUlaHa CTPOCHUS
JKUBOTHOTO KakK pe3ylbTaT HEpapXWUYECKUX B3aUMOJEHUCTBUN TreHOB. BiusHue Ha
AMOPHOHAIBHOE PAa3BUTHE PA3IMYHBIX (DAKTOPOB OKPYKAIOLIEH CPEIbl.

Poct u pasButue xuBoTHbIX. IlocTamOpuoHanbHbI nepuon. IlpsmMoe u Hempsimoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M TMO3BOHOYHBIX >KHBOTHBIX.
bronornueckoe 3HaueHUE MPSMOrO U HENPSAMOrO Pa3BUTHUSA, UX PACHPOCTPAHEHUE B IPHUPOJE.
Tunbel pocta >KUBOTHBIX. @akTOpbl PETYNSIMUM POCTAa KUBOTHBIX U yenoBeka. Craauu
MOCTAMOPHUOHAIIBHOTO DPAa3BUTHSl y JKUBOTHBIX M uenoBeka. [leprojpl OHTOreHesa dYesloBeKa.
Crapenue U cMepTh Kak OMOJIOrMYecKHe MPOLECCHI.

PasmHOxeHue M pasButue pacteHuil. ['amerodur m crnopodur. Melo3 B KU3HEHHOM
nukie pacreHuil. OOpa3zoBaHMe cmop B Imporecce Meioza. ['ameToreHes y pacTeHMH.
OII0g0TBOPEHNE W Pa3BUTHE PACTUTENBHBIX OPraHu3MOB. JIBOWHOE OIUIOJIOTBOPEHHE Y
IIBETKOBBIX pacTeHuil. OOpa3zoBaHHE U pa3BUTHE CEMEHH.

MexaHu3MBbI pEryIsiiui OHTOTE€HE3a Y PACTEHHI U )KUBOTHBIX.

JleMoHCTpan U

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

Tabmunpl u cxembl: «BereraTuBHOe pa3MHOKeHUE», «TUIBI GECTIONOro pPa3sMHOXKEHUSY,
«Pa3MHOXEHHE XJIaMUJIOMOHa/bl», «Pa3MHOXXeHHUE HBIVIEHb», «Pa3MHOXEHHE THUAPBI»,
«Meitoz», «Xpomocombl», «['amerorenes3», «CTpoeHHE SHULEKIETKH U CIEPMATO30HAa,
«OcHOBHBIE cTaauu OHTOreHe3a», «lIpsiMoe m Hempsmoe pa3BUTHE», «Pa3BUTHE MaliCKOro
Kykayn, «Pa3Butue capanum», «Pa3Butue narymkn», «/[BoliHOe OMIONOTBOPEHUE Y IIBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOIOJbHBIX M ABYIOJBbHBIX pacTeHUN», «KU3HEHHBIN UK
MOpPCKOM  KamycTel», <«JKM3HEHHBIM LUKI MXa», <OKHW3HEHHBIH LMK IANOpOTHUKAY,
«KU3HEHHEIN IUKJI COCHED.
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OOGopynoBaHue: CBETOBOM MHUKPOCKOI, MUKPOIIpENapaThl SUIIEKIECTOK U CIIEPMaTO30U/IOB,
Mojienb «L{uKIT pa3BUTHS JIATYLIKNY.

JlabopaTtopnass paGora «lI3yueHue CTPOEHMSI TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTuyeckas padora «BbIsBIIEHHE NPU3HAKOB CXOJCTBA 3apOAbILIEH MO3BOHOYHBIX
YKUBOTHBIX.

JlabopaTopnasi pabora «CTpoeHnEe OpraHoB Pa3MHOKEHUS BBICIIUX PACTEHUI».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U UI3MEHYNBOCTH OPraHM3MOB

Hcropusi cTaHOBIIGHUS W Pa3BUTHS TeHETUKM Kak Hayku. PaGortel I'. Mengpens, I'. ne
@®puza, T. Moprana. Pomb 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. ['OMOJIOTHYHBIE XPOMOCOMBI, AJJIEJIbHbIE
IeHbl, aJbTEPHATUBHbIC NPU3HAKH, JOMMHAHTHBIM M PELECCUBHBIM 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. Konbsuos, 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 UCCIIEI0OBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpemuBanue. IlepBbiii 3akoH MeHaens — 3aKoH €IMHOOOpa3Hs
ruOpusioB nepBoro nokojeHus. IIpaBuno gomuHupoBanHus. Bropoil 3akoH MeHznens — 3aKkoH
pacuienieHus npu3Hakos. L{uTosoruueckue 0CHOBBI MOHOTHOPUAHOTO CKpelMBanus. ['nnoresa
YUCTOTHI FaMeT.

AHanuzupytomiee  ckpemuBaHue.  [IpoMexyTouHbIi  XapakTep  HaclleJJOBAHMUS.
Pacmiennienne npu3HaKkoB MIPU HETIOJIHOM JIOMUHUPOBAaHUH.

Jurubpunnoe ckpemuBaHue. TpeTuil 3akoH MeHzens — 3aKOH HE3aBHCHMOTO
HacJIeJOBaHMsI MPU3HAKOB. L{uTOI0rN4YecKrie OCHOBBI IUTHOPUHOTO CKPEIIUBAHMUS.

CueruienHoe HacneoBanue npu3HakoB. PadoTer T. Moprana. CrienieHHoe Haciae0BaHue
T€HOB, HAapYIIEHNUE CLEIUIEHNUS MEX 1y F'eHaMu. XpOMOCOMHas TEOpUsl HaCIEeICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OINpPEAEIEHUS Iosla. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbI NoJ. [eHeTwdeckas CTPYKTypa IOJOBBIX
xpomocoM. HacnenoBanre npu3HaKoB, CHETIIIEHHBIX C TIOJIOM.

I'enotun kak uenoctHass cucrema. [lneforponus — MHOKECTBEHHOE JIEMCTBHE TIE€HA.
MHoOeCcTBEHHBIM ayuienu3M. B3aumoneicTBue HeauleNbHBIX T'eHOB. KOMIIJIEMEHTapHOCTS.
Onwucra3s. [Tomnmepns.

['eHeTMYECKUMI KOHTPOJb PpA3BUTHS pPACTEHUM, JKMBOTHBIX M UEJIOBEKa, a TaKXKe
(U3MOJIOTMUECKUX MPOIECCOB, TMOBEJEHUS W KOTHUTUBHBIX (yHKUUH. ['eHeTmueckue
MEXaHU3Mbl CUMOHMOT€HEe3a, MEXaHU3Mbl B3aUMOJACUCTBUS «XO3SIMH — MapasuT» U «XO35SUH —
MuKpoOnom». ['eHeTHuecKre acreKThl KOHTPOJIS U U3MEHEHUS HacjeICTBEHHON nH(popMaluu B
MTOKOJIEHUSIX KJIETOK U OPraHU3MOB.

JleMoOHCTpanuu

[Toptpetsr: I'. Menaens, T. Mopras.
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Tabmumpl u cxemsl: «[lepBbiii 1 BTOpOM 3akoHBI MeHaens», «Tpetuit 3akoH MeHuemns»,
«Ananuzupymoliee ckpeumBanuey, «Hemnonnoe noMmunupoBanuey, «CLeIIeHHOE HACIeJOBaHUE
MPHU3HAKOB y Apo30huib, «'eHeTnka nonay, «Kapuorun yenoekay, «Kapuotun apo30Quis,
«Kapuorun ntuis», « MHOXKECTBEHHBIN ajienn3M», «B3anMoneincTere reHoBy.

O6opynoBaHue: MOAENb AJsl JIEMOHCTPAllMU 3aKOHOB €IUHO00pa3usi THOPUA0B MEPBOrO
MOKOJICHHSI M PACUIEIUICHUs] MPU3HAKOB, MOJEIb JJISI JEMOHCTpPAlUMU 3aKOHAa HE3aBUCHMOIO
HACJICIOBAHUS IPU3HAKOB, MOJEIIb [l IEMOHCTPAlMU CUEIUICHHOTO HACJIEIOBAHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/po3zodunar.

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

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

Tema 13. 3akoHOMEepPHOCTH U3MEHYNBOCTH

B3anmopnelictBie reHoTtuna u cpeapl npu (GopmupoBaHuH (eHoTHNa. VM3MEeHYMBOCTH
npu3HakoB. KauecTBeHHbIE W  KOJWYECTBEHHBIE TpPHU3HAKU. BUIbl  HM3MEHYMBOCTH:
HEHACJIEACTBEHHAs U HACJIEICTBEHHASI.

MonudukanronHass U3MEHUYMBOCTb. Ponb cpeabl B (OpMUPOBAaHUM MOIUGUKAIMOHHON
n3MeHunBocTu. Hopma peakuuu npusHaka. BapuanunoHHsll psii M BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHONH H3MEHYHMBOCTH.

['enoTunuueckass W3MEHUYUBOCThb. (CBOWCTBA TEHOTUIIMYECKOW M3MEHUYMBOCTH. Bujbl
TeHOTUITUYECKOW N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

KomOuHaTtuBHasi M3MEHUYMBOCTh. Mel03 U MOJIOBOM MPOIECC — OCHOBA KOMOWHATHUBHOM
W3MEHYUBOCTH. POJIb KOMOMHATHBHON M3MEHUYUBOCTU B CO3JJaHUU T€HETUYECKOTO Pa3HOOOpa3us
B [Ipe/iesiax OJIHOTO BH/IA.

MyTtanmoHHas W3MEHYMBOCTb. BHIBI MyTanuii: TE€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAaHHBIE MYyTallMH. SIMepHBIE W IUTOIUIA3MATHYECKHUE MYTAIUU.
Comaruueckre W MOJOBble MyTanuu. [[pUYMHBI BOSHUKHOBEHHS MyTanuil. MyTrareHel U HX
BIIMSIHMUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAIIMOHHOTO Mpolecca. 3aKOH TOMOJOTUYECKUX
psnoB B HacneacTBeHHOW wu3MeHunBoctu (H.M. BaBunoB). BHesnepHas W3MEHUHMBOCTH U
HACJIEICTBEHHOCTb.

Onueenemuxa u >NUSEHOMUKA, DPOJb INULEHEeMUYECKUX (PaKkmopo8 6 HACIe008aHuu U
UBMEHYUBOCIU PEHOMUNUYECKUX NPUSHAKO ) OP2AHUZMOB.

JleMoOHCTpanun

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

Tabmumpl u cxembl: «Bunmbl u3mMeHumBOoCTHY, «MomudukannoHHas HW3MEHYHUBOCTHY,
«KoMmOuHaTUBHAsT ~ M3MEHYHMBOCTH»,  «Meio3y»,  «OminogorBoperue»,  «[ eHeTndyeckue
3a00JIeBaHUS YeIIOBEKa», «BUIbl MyTammii.

OOGopynoBaHue: >KHBbIE W TepOapHbIE HK3EMIUISIPhl KOMHATHBIX PACTEHUU, PHUCYHKH
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlaGopaTopnasi pabora «MccremoBaHue 3aKOHOMEPHOCTEH  MOAU(DUKAIIMOHHOMA
n3MeHYUBOCTH. [IocTpoeHre BapraliMOHHOTO psijla ¥ BapUalMOHHOU KPUBOW».

IIpakTuyeckasi padora «Mytanuu y 1po30Q sl (Ha TOTOBBIX MUKPOITpEapaTax).

Tema 14. I'eHeTHKA YeJI0BeKa

Kapuorun uenoBexka. MexayHapogHasi MporpaMma HUCCJIEJIOBAHHMS T'E€HOMa YEJIOBEKa.
MeTobl M3Y4YEeHUS TEHETUKH YENIOBEKAa: MeHEAIOTMYECKUiA, OIU3HEI[OBBINA, [IUTOTCHETUIECKUA,
MONYJIALUOHHO-CTATUCTUYECKUH, MOJIEKYJIsIpHO-reHeTnYeckuii. COBpPEMEHHOE OIpe/esieHne
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TE€HOTHIA: IOJITHOT€HOMHOE CEKBEHUPOBAHNE, TEHOTUIIMPOBAHKE, B TOM 4yHciie ¢ momoubto [1IP-
ananmza. Hacnencrennbie 3a0051eBaHus YelioBeKa. [ €HHBIE © XpOMOCOMHBIE 0OJIE3HH YEJIOBEKA.
bone3nun ¢ HacneaCTBEHHOM MPEApacloIOKEHHOCThI0. 3HAUYEHHUE MEAMIIMHCKONW TE€HETUKH B
MPEIOTBPALICHUH M JICUCHUU TeHETUYECKUX 3a00JieBaHUI dYeloBeka. MeauKo-TeHeTH4YecKoe
KOHCYJIbTHpOBaHHE. CTBONOBBIE KIETKU. [IoHATHE «T€HETHYECKOro Ipy3a». DTHUECKUE ACTIEKThI
WCCJICIOBAHMI B 00JIACTH PEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enerndeckue (HakTOPHI MOBBIMICHHOW YYBCTBUTEIHHOCTH YEJIOBEKAa K (PH3UUYECKOMY U
XMMUYECKOMY 3arpsA3HEHUIO OKpYyKawlled cpeabl. ['eHeTnueckas MpeapacronoKeHHOCTh
YEJIOBEKa K MMaTOJOTUSIM.

JleMoHCTpaL U

Tabmumer u cxembl: «Kapuotum denoBekay, «MeToabpl M3YUYCHHs] TEHETUKH YEIOBEKay,
«["eneTnueckue 3a001€BaHUS YEIOBEKAY.

IIpakTuyeckas padora «CocTaBieHUEe U aHAIU3 POJIOCIOBHOW.

Tema 15. Cenexuusi opraHu3MoB

JlomecTukanus U cenekuus. 3apoXkaAeHUE CeleKIUM U Jomectukanuu. Yuenue H. U.
Bapunosa o LleHTpax mpoucxoIeHus 1 MHOrooOpa3usi KyJlIbTYPHBIX pacTeHuil. Ponb cenexiuu
B CO3/JaHMM COpPTOB pacTeHUM U mnopoAa KUBOTHbIX. CopT, mnopona, mTaMM. 3aKOH
TOMOJIOTUYECKUX PSAOB B HAcieACTBEHHON m3meHunBoctr H. M. BaBuiioBa, ero 3HaueHue s
CEJIEKIIMOHHOM paboTHI.

MeTtopl cenekiMoHHOM paboThl. MIcKyccTBeHHBIN OTOOP: MacCOBBIN U MHIMBUYaIbHBIMN.
Otanbl KOMOWHAIIMOHHON cenekiuu. VcnbiTanue mpou3BOAUTENEH MO MOTOMCTBY. OTOOp Mo
TEHOTHITY C MIOMOIIBIO OIEHKH (PEHOTHIA TOTOMCTBA U OTOOP IO TEHOTHUITY C TTIOMOIIBIO aHATN3a
JHK.

HckycCcTBEeHHBIH MyTareHe3 Kak METOJ] CENEKIHOHHOW paboThl. PamuanmoHHBIN U
XUMHUYECKH MyTareHe3 KaK MCTOYHMK MYyTallMid y KyJIbTYpHbIX (OpPM OpraHu3MOB.
Hcnonp30BaHWE T'€HOMHOTO pENAKTUPOBaHMS M MeToAoB pekoMOuHaHTHbIX JIHK s
MOJTYYEHHS UCXOAHOTO MaTepraia i CEJICKIIHH.

[Tonyuenne monumuonnoB. BHyTpuBuaoBas rtubpuauzanus. bIU3kopoacTBEHHOE
CKpelIMBaHue, Wik UHOpUAUHT. HepoacTBeHHOE CKpelrBaHue, Wik ayTOpuaAuHT. [eTepo3uc u
ero mpuyuHbl. Mcnonp3oBanue reTepo3rca B cenekiuu. OtmanéHHas TruOpuaU3aIus.
[Ipeononenne Oecruioausi MEXKBHIOBBIX THOPUIOB. JlOCTHMIKEHMsI CEJNEKIMM pACTEeHUH U
JKUBOTHBIX. «3€1EHAsI peGONIOYULY.

CoxpaHeHHE U U3YYEHHE T'€HETHYECKUX PECypCOB KYJIbTYPHBIX PACTEHHN U HX JAMKUX
poauuei sl CO3/IaHMsI HOBBIX COPTOB U TMOPHIOB CEIIbCKOXO3SIMCTBEHHBIX KYIbTYp. M3yuenue,
COXpaHeHue U YnpaeieHue 2eHemudecKUMU pecypcamu cenbCKOX03AUCEEHHbIX U NPOMbICIOBbIX
HCUBOMHBIX 8 YENAX VIYYUIEHUS CYUWEeCMBYIOWUX U CO30aHUs HOBLIX NOPOO, JUHULL U KPOCCO8, 8
MOM YUucie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL, NepedosbiX udel U
NnepcneKmuBHbIX MexHoI02Ul.

JleMoOHCTpaL UK

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

Tabmuie! 1 cxembl: «L{eHTpbI MPOUCXOXKICHHUS U MHOT000pa3us KyJIbTYpHBIX pacTCHUID,
«3aKOH TOMOJIOTHYECKHMX PSJOB B HACJIEACTBEHHONM HM3MEHUYMBOCTH», «METOIbl CeneKuun»,
«Otnanéunas rubpuanzanus», «MyTtareses».

JlabopaTopnasi pabora «/3ydueHHne cOpPTOB KyJbTYypHBIX PaCTE€HHH M MOPOJ JOMAIIHUX
KUBOTHBIX).
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JlaGoparopHas padora «/3yueHre METOI0B CEJIEKIIMU PACTEHUI.

IIpakTnyeckas padora «IIpuBHuBKa pacTeHUII».

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

Tema 16. BuoTexHOJIOTUsI U CHHTeTHYeCKasi 0MoJ10rusl

OOBeKTBI, HCIONb3yeMbIE B OMOTEXHOJOTMH, — KIETOUHBIE M TKAaHEBBIE KYJbTYpHI,
MHUKPOOPIaHU3MBbl, HUX XapakTepucTHKa. TpaaunuoHHas OWOTEXHOJIOTUA: XJeOoIeueHue,
HOJIy4EeHHEe KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAEIHE. MukpoOuosorudeckuii cuute3. O0bEeKThI
MHUKPOOHOIOTHYECKUX TeXHOMOoTui. [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 IpUpoJie ONOCUHTETUYECKHE TYTH.

Kiterounas nHxeHepus. MeToabl KylbTypbl KJIETOK M TKaHEH pPAaCTEHUH WU KUBOTHBIX.
Kpunobanku. Comarnueckasi ruOpuau3amus U comartudeckuii smOpuoreHe3. lcmomnbp3oBaHue
raliOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvzosearnue
MOHOKNIOHANbHBIX U NONUKIOHANbHBIX aHmumen 6 meouyune. VICKyCCTBEHHOE OIJIOJJOTBOPEHHE.
PexoHCTpyKIMS SIMLEKIETOK W KIOHUPOBAaHUE JMXUBOTHBIX. MeTOJ TpaHCIUIAHTALMK SAEp
KIETOK. Texnonocuu 0300po6nenus, KyIbMmueupo8aHus U MUKPOKIOHANbHO20 PA3ZMHOICEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMOCOMHasl M TeHHas MH)KeHepHsl. VICKyCCTBEHHBIN CHHTE3 IéHa U KOHCTPYMPOBAHHE
pexomOunantHeix JHK. Cosdanue mpanceennvix opeanuzmos. JlocTuxkeHUs W MEPCHEKTUBBI
XPOMOCOMHOM W TEHHOM WHXEHEpUU. OKOJIOTHUYECKHE M OSTHYECKHE Npo0JieMbl TI'e€HHOU
UHXECHEPUHU.

Menununackue ouorexnonorun. [TocrreHomuas mudposas meauiuna. [1I[P-1uarnoctuka.
MeTab010MHBIN aHaIU3, TEHOLIEHTPUYECKHUI aHaIN3 MPOTEOMa YeI0BeKa JIJIsl OLIEHKH COCTOSHUS
ero 3a0poBbs. Vcmonb3oBaHME CTBOJIOBBIX KIIeTOK. TapretHass Tepanus paka. 3D-
OvomH)xeHepusi A pa3pabOTKM  (QyHIaMEHTAJIbHBIX OCHOB MEIWIMHCKHX TEXHOJIOTHA,
CO3/IaHUSI KOMIUIEKCHBIX TKaHEH CcoYeTaHWeM TEXHOJOIHMi TPEXMEpPHOro OMONPUHTHHra U
ckaddonauHra s peueHus 3a1a4 NepcoOHaTN3UPOBAHHON MEIULIUHBI.

Coznanue BEKTOPHBIX BAaKLUMH C LIEJIbI0 OOecreyeHus: KOMOMHUPOBAHHOW 3aIMTHI OT
B030ynuteneit OPBU, ycraHoBiieHHe MOJIEKYJISPHBIX MeXaHu3MoB (yHkimonupoBanus PHK-
COJIepKalX BUPYCOB, BHI3BIBAIOIINX 0CO0O0 OMacHbIe 3a00J1€BaHMs YeIOBEKa U )KUBOTHBIX.

JleMoOHCTpaLun

Tabmuupr u  cxembl: «lcrnonap3oBaHME  MHMKPOOPTaHM3MOB B MPOMBIIIJIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxeHepus», «I'eHHas HHKEHEPUSI».

JlaGopaTopHas padora «/3yueHre 00bEKTOB OMOTEXHOIOTHIY.

IIpakTuyeckas padora «IloayyeHrne MOTOYHOKHUCIBIX TPOIYKTOBY.

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

11 KUIIACC

Tema 1. 3apo:kaeHne 1 pasBUTHE IBOJIONHMOHHBIX NPeACTaBJIeHUH B 0M010rHI
OpomtonmonHas Teopust Y. [lapsuna. [Ipeanoceuiku BOZHUKHOBEHUS JapBUHMU3Ma. JKu3Hb
Y Hay4yHad JedatenbHocTh Y. JlapBuHa.
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JBwkymme cunbl dSBomonuu  BugoB 1o Y. JlapBuHy (BBICOKas WHTEHCHBHOCTH
PasMHOKEHHUsSI OpPraHU3MOB, HACIIEACTBEHHAs HM3MEHYMBOCTh, OOppOa 3a CyIIecTBOBaHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenune cuateTndeckoit Teopuu sBotonuu (CTD). HelrpanbHas TeopHs 2BOJIIOIUH.
CoBpeMeHHas 3BOJIOLMOHHAsT OMOJIOTrUs. 3HAUEHUE HBOJIIOLMOHHONW Teopuu B (HOPMUPOBAHUU
€CTECTBEHHO-HAy4YHO! KapTUHBI MUPA.

JleMoOHCTpaL U

IToptpetsr: 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 n cxemsl: «Cucrema xuBoi 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», «®Popmbl 060pb0Obl 3a cymectBoBanue», «lloponel romy6eit», «Muorooopasue
KYJBTYpHBIX (hopM KamycTsl», «[loponbl JOMalIHUX KUBOTHBIX», «Cxema 00pa30BaHUSI HOBBIX
BugoB (o Y. JlapBuny)», «Cxema COOTHOIIEHHS IBMKYLIUX CHUJ 3BOJOLUN», «OCHOBHBIE
IIOJIO’KEHUSI CUHTETUYECKOM TEOPUH IBOJIIOLIUNY.

Tema 2. MuKpo3BoIIOLUSA U eé pe3yJIbTAThI

[Tonmymnsiuust Kak 3JeMeHTapHas eAuHULa 3BoolMU. COBpEMEHHBbIE METOJbl OLEHKU
TEHETUYECKOT0 pa3HO00pa3us U CTPYKTYphl nomyisaiuil. I3MeHnenune reHo(oH/1a oMY KaK
3JIEMEHTAapHOE SBOJIIOLIMOHHOE SIBICHHE. 3aKOH reHeTudeckoro paBHoBecus k. Xapau, B.
Baitn6epra.

OnemeHTapHble (QakTOpbl (IBWXKYIIME CHJIbI) HBOJIOUMHU. MyTallMOHHBIA Mpoliecc.
KombOunatuBHass u3mMeHUMBOCTh. [lpeil) reHoB — ciyuailHble HEHamNpaBli€HHblE W3MEHEHUs
qacToT ajuiened B momymsauusax. D¢¢exT ocHoBatens. IDpgexkm OYMuLIOUHO20 20PIbIUKA.
CHuoicenue eenemuuecko2o paznoodpaszus. npudunsl u cireocmeus. Illpossenenue 3¢pgexma
Opetiha 2enos 6 Oonvuwux u manvix nonyaayusx. Murpamuu. W30msmus  TOMyISIU:
reorpaduueckas (MpoCTpaHCTBEHHAs), OnoIornyeckas (penpoyKTUBHAS ).

EcrectBenHblif 0TOOp — Hampapistomuil ¢aktop 3BostoLUH. DOPMBI €CTECTBEHHOTO
oTOopa: NBHUXKYIIMH, CTaOWIM3MPYIOUIMHA, pa3peiBatoluil (qu3pyntuBHbI). IlonoBoit oTdop.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLMATIBHOTO MOBECHMS )KUBOTHBIX.

[TprcnocoOIeHHOCT OpraHU3MOB KakK pe3ysbTaT MHUKPO3BOJIOLUMHU. Bo3HHKHOBEHUE
npucnocoOiaeHnit y opranu3zmMoB. Apomopdo3ssl u uauoanantauuu. [Ipumeps! npucrnocodaeHuii
y OpraHu3MoB: Mopdomnornyeckue, (QU3NOIOrUYECKHe, OWOXMMHUYECKHE, MOBEICHUECKHE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHNU3MOB.

Bun, ero xputepunm u cTpykrypa. BumooOpa3oBaHue kak pe3ylbTaT MHKPOIBOJIIOLMH.
W3onsauust — ximroueBoil (akrop BupooOpazoBanus. Ilytm u cmocoObl BHI000pa3oBaHUS:
ajsionaTpuyeckoe  (reorpauyeckoe), CHMIATPUYECKOe (PKOJIOTUYECKOE), «MTHOBEHHOE)
(momummonau3arus, THOpuan3anus ). JJIMTeTbHOCTh IBOIOIIMOHHBIX TTPOIIECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOJIOTUYECKOTO Pa3HOOOpa3Hsl.

Ponp  »BoOmIOIMOHHOM OuoMOrMM B pa3pabOTKe HAayYHBIX METOJOB COXpaHEHUs
O6unopazHooOpaszus. MUKPOIBOMIONUS W KOIBOJIOLUS IMAapa3sUTOB U HMX XO035ieB. MeXaHH3MbI
(bopMHUPOBaHHS YCTOMYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JeMoHCTpauMu

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

Tabmuupl u cxembl: «MyTalMOHHAS U3MEHUYNBOCTHY, «[lomysaIOHHas CTPYKTypa BUIa»,
«Cxema mposiBieHHs 3akoHa Xapau—BaiinOepra», «J/IBmWKyImme CHIIBI  DBOJIOIUN,
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«IKOJOTHYECKasT HM3OJIAMMS TOMYJSIUid ceBaHCKo Qopenn», «[eorpaduueckas H3OIAIUS
JMCTBEHHUIIBI CHOMPCKOM M JTMCTBEHHHIIBI 1AaypcKoi», «[lomyIsiroHHbIE BOJIHBI YUCICHHOCTH
XUIIHUKOB U XKepTB», «Cxema JeHCTBHA ecTecTBEHHOro otbopay, «Popmbl OOpbOBI 32
CyILIECTBOBAHUEY, «MHpycTpuanbHbIi MEJIaHU3M, «Kussie HCKOIIaeMbIe»,
«ITokpOBUTENIBCTBEHHAsI OKpacka MKUBOTHBIX», «lIpenynpexnaromas oxpacka KHBOTHBIXY,
«Puznonoruueckue agantanun», «I[Iprucrnocob6IeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIHHOCTHY,
«Kputepun Bunma», «Bugsl-aBoitHuku», «CTpykTypa BHIa B mnpupone», «CrocoObl
BUJ000pazoBanus», «l'eorpadmyeckoe BuIoOOpa3oBaHMe TpEX  BUIOB  JIAHABIIICHY,
«JKosornyeckoe BUI000pa3oBaHue BUAOB cuHUL, «llomummounsr pacrenuit», «KamycTHo-
peneUYHbIA THOPHIY.

Ob6opynoBanue: repdapuu pacTeHHU, KOJUIEKIIMHM HACEKOMBIX, Uydena NTHIl U 3BEper C
npUMepaMu pa3jMYHbIX MPUCIOCOONICHUH, Yydella MTHUIl M 3Beped pa3HbIX BUIOB, Tepbapuu
pacTeHuii OJIM3KUX BHUJIOB, 00Pa30BaBIINXCS PA3TUYHBIMU CIIOCOOAMHU.

Jladoparopnasi padora «BpIsBieHIE U3MEHYUBOCTH y 0CO0€H OHOTO BUIA.

Jladoparopnasi paGora «lIpucrnocobseHuss OpPraHu3MOB W HMX OTHOCUTEJIbHAs
[EJIeCO00Pa3HOCTHY.

JlabopaTopnasi pabora «CpaBHEeHUE BUAOB [0 MOP(POIOTUIECKOMY KPUTEPHUIO».

Tema 3. Makpo3Bo/onusi M e€ pe3yJibTaThbl

MeTtobl u3yueHus: MakposBoioluy. [laneonTonornyeckue MeToAbl U3y4E€HUS SBOIOIHH.
[Tepexonubie GopMbl U PUIOTEHETUYECKUE PSIBI OPTAHHU3MOB.

buoreorpaguueckue Metonsl u3zyueHus osBomouud. CpaBHeHue ¢uopbl U (ayHbI
MaTepUKOB U OCTpOBOB. broreorpaduueckue oomactu 3eMian. BUasl-oHIEMUKH U PETUKTHI.

OMOpPHOJIOTHYECKHE U CPaBHUTEIbHO-MOP(POIOTUYECKUE METO/bI W3YUYEHHS SBOJIOIMH.
I'eHeTnYeCcKHME MEXAHU3MBI 3BOJIOLUU OHTOTE€HE3a U IOSBJICHHS JBOJIOLMOHHBIX HOBILECTB.
["'omosornyHble ¥ aHAJIOTMUYHbIE OpraHbl. PynuMeHTapHbIe OpraHbl U aTaBU3Mbl. MoneKyIsspHO-
reHeTUYeCcKne, OWOXMMHUYECKMEe M  MaTeMaTH4YeCKHEe METOJAbl HM3YyU€HHUs  HBOJIOLHUU.
["omonornunsie renbl. CoBpeMeHHbIE METO/IbI TIOCTPOECHUSI (PUIIOT€HETHUECKHX J1EPEBLEB.

XPOMOCOMHBIE MyTallU1 U SBOJIIOLIMSI TEHOMOB.

OOmme 3aKOHOMEpHOCTH  (MpaBwWiia)  3BOJNIOUMHU. [lpunyun  cmenvl  QPyHKYuUl.
HeoOpaTtumocTs 3Bostoninu. AnantuBHas paguanus. HepaBHOMEpHOCTH TEMITOB 3BOJIOLUH.

JleMoOHCTpaL UK

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

Tabmuupl U cxembl: «PUIOreHETUYECKHH PsIZl JIOMAAN», «APXEONTEPUKCY, «3BEpo3yObie
amepb», «Creronedans», «Punnodursy, «CemeHHbIe TanOpOTHUKMY, «buoreorpaduueckue
30HBI 3emnm», «/peid koHTHHEHTOB», «PemukThl», «HawambHple cTaguu SMOPHOHAIBEHOTO
pa3BUTHs  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMYHBIE M  QHAJIOTWYHBIE  OPraHbD»,
«PynumeHTB», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpBHI YEJIOBEKAa W IMIMMIaH3e», «l JIaBHBIE
HaIpaBJIEHUs IBOIOLUNY, «OO0LIMe 3aKOHOMEPHOCTH 3BOJIOLIUN Y.

O6opynoBaHue: KOJUIEKIMU, repOapuu, MYJSHKH HCKOMAeMbIX OCTaTKOB OPraHM3MOB,
MYJISKM TOMOJIOTHYHBIX, QHAJIOTMUYHBIX, PYJUMEHTapHbIX OpPraHOB M aTaBU3MOB, KOJUIEKLIUU
HACEKOMBIX.

Tema 4. IIpoucxo:kaeHue U pa3BuTHE )KU3HU HA 3emule

Hayunple TUMOTE3bl MPOUCXOXKIEHUS >KM3HW Ha 3emuie. AOWOreHe3 W MaHCIEPMHS.
JloHayuHbIE TPEICTABICHUSI O 3apOXKACHUU JKU3HMU (KpealMoHM3M). ['mmore3a MOCTOSIHHOIO
camo3apo>KJIeHus )KU3HU U €€ onposepxkeHue onbitamu @. Penu, JI. Cnannannanmy, JI. [lactepa.
[IpoucxoxaeHne KU3HU U aCTPOOUOIIOTHUS.
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OcHOBHBIE dTanbl HEOpraHUYEeCKOi BoroNuK. [InanerapHas (reosorudeckasi) 3BOJIOHS.
XuUMHUUECKasi HBOJIONMS. AOHOTeHHBI CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPTaHUYECKHUX.
Omneir C. Mmwmepa u I'. Opu. OO6pazoBanue mnonumepoB u3 MoHomepoB. KoarepaTHas
runote3a A. WM. Omapuna, rumote3a mnepBuuHoro OynboHa J[x. XounjelHa, reHEeTHYECKas
runoreza I'. Mémnepa. Pubosumbl (T. Yek) um rumoreza «mupa PHK» V. T'mnbGepra.
®opmupoBaHue MeEMOpaH ¥ BOSHUKHOBEHHE TPOTOKIIETKH.

HUctopus 3emnu u Meroabl €€ wu3ydeHus. lckomaeMble OpraHMYECKHE OCTaTKH.
['eoxpononoruss u e€ wmeronsl. OtTHocUTeNnbHAass ©  aOCONIOTHAsE  T'€OXPOHOJIOTHS.
['eoxpoHONIOrMYecKas mKaaa: 30Hbl, IPbl, HEPHUOBL, SITOXH.

Hauanbnabie 3tanel oprannyeckoil 3Bostouuu. [[osiBIE€HHE W 3BOJIIOUUS MEPBBIX KIETOK.
Oomonuss MeTabonu3Mma. Bo3HukHOBeHHE mepBbIX 3KocucTeM. COBpeMEHHbIE MHUKPOOHBIE
OMOIIEHKM Kak aHajor mepBbiX Ha 3emisie coobOmectB. Crpomaronutsl. [IpokapuoTsl u
3YKapUOTBHI.

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

OcHOBHBIE 3Tanbl HBOJIOLMU BbhICIIUX pacTeHUi. OCHOBHBIE apoMop(ho3bl PaCTEHUH.
Beixon pacrenuit Ha cymy. llosBieHue CHOpOBBIX pacTeHUHM M 3aBOCBAHWE HMHU CYIIN.
Cemennble pactenust. [IporncxoxkaeHne HBETKOBBIX PaCTEHUH.

OcHOBHBIE 3Tallbl 3BOJIIOIUHM XUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl KHUBOTHBIX.
Benackas dayna. KemOpuiickuii B3pbIB — MOSIBIEHHE COBPEMEHHBIX TUIOB. IlepBbie XopaoBbIe
’KUBOTHBIE. JKU3Hb B BOJIEC. DBOIOIMS MMO3BOHOYHBIX. [Iporcxoknenne aMmpuOnii U penTuiImii.
[Mpoucxoxaenne miekonuTaronux W nTUI. [lpuHIMn kimoueBoro apomopdoza. OcBoeHUe
0€CII03BOHOYHBIMU U T03BOHOYHBIMU KHBOTHBIMH CYILIH.

Pa3ButHe xu3HM Ha 3emile 10 3paM U NEPUOAAM: apXel, MPOTEpPO30H, NaIEe030, ME3030H,
KaiiHO301. OOmias xapakTepuCTHKa KJIMMara M TeoJIorMueckux Impoueccos. l[losBienue u
paciBeT XapaKTepHbIX OpPraHU3MOB. YTJI€00pa30BaHME: €r0 YCJIOBHS U BIUSHUE Ha ra30BBIN
cocTtaB atMochepsbl.

MaccoBble BBIMHUPAaHHS — 3KOJOTMYECKHE KpU3HUCHI npouutoro. IlpuuuHel u cnencteus
MaccoBbIX BbIMHUpaHHUil. COBpeMEHHBIH 3KOJIOTMYECKU KpHU3HC, ero ocodeHHocTu. IIpobiema
coxpaHeHHs OnopazHooOpa3us Ha 3emiie.

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

JleMoOHCTpaLun

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

Tabmumel u cxembl: «Cxema ombita @. Penu», «Cxema omnbita JI. [TacTepa mo u3yueHUIo
caM03apoXKJIeHHs kHu3HM», «Cxema ombita C. Mumepa, I'. IOpu», «3Tanbl HeoOpraHn4eCcKon
sBoroLIMNY, «['eoxpoHoyoruyeckas mkana», «HadanpHble 3Tanbl OpraHUYecKO 3BOIOLUI,
«Cxema o00pa3oBaHUsl DJYyKapuoT MyTéM cuMOHOreHesa», «CucreMa J>KUBOM MHPUPOIB»,
«Ctpoenue  Bupyca», «Apomopho3sl pacTeHui», «PuHHOOUTHY, «OIHOKIETOYHBIE
BOZIOpOCIN», «MHOrOKJIETOYHbIE BoJopociany, «Mxm», «llamoporHukm», «l'onoceMeHHbIE
pacteHus», «OpraHbl ILBETKOBBIX pacTeHui», «(Cxema pa3BUTUS >KHUBOTHOTO MHpay,
«ApomMop¢o3bl  KHBOTHBIX», «lIpocreiimme», «KumeunononoctHsie», «Ilmockue dvepBu»,
«YIeHuCTOHOTHE, «PpIOBIY, «3eMHOBOIHEICY, «IpecMmbikarommuecs», «lITuuen,
«Mnekonuraromuey, «Pa3BuTue KU3HM B apXeWckodM ape», «Pa3BuTue KU3HU B
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MPOTEPO30MCKON 3pey, «Pa3BUTHME KU3HU B TAJICO30MCKOM 3pe», «Pa3BuTHE XU3HU B
ME3030MCKOl 3pe», «Pa3BuTHe KU3HU B KallHO30HCKON »3pe», «CoBpeMeHHas cucrema
OpPraHUYECKOI0 MUPa».

O6opynoBanue: repOapud pacTeHUN pPa3IUYHBIX OTAENOB, KOJUIEKIIMM HACEKOMBIX,
BJIQXKHBIE Ipenaparbl >KUBOTHBIX, PAKOBHHBI MOJUIIOCKOB, KOJUIEKIIMM HWIJIOKOXKHX, CKEJEThI
[IO3BOHOYHBIX JKMBOTHBIX, 4Yydeja MTHUILl U 3BEPEH, KOJUIEKIMH OKAaMEHEJIOCTEH, I0JIEe3HBIX
MCKOIIAEMBbIX, MYJISI)KH OPIraHUYECKUX OCTATKOB OPraHU3MOB.

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

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

IIpakTuyeckas pa6ora «M3yyeHne OCOOCHHOCTEH CTPOCHHS PACTEHUH pa3HbBIX
OTJZIETIOBY.

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

Tema S. IIpoucxoxkaeHue 4ea10BeKa — aHTPONOreHe3

Pa3paenbl u 3agaun auTponosoruu. MeToasl aHTPOIIOIOTUH.

CraHOBIIEHHE NPEJCTABICHUNA O MPOUCXOKICHUU 4YEIOBEKa. Pelnruno3Hble BO33pEHUS.
CoBpeMeHHbIE HAYUHbIE TEOPUH.

CxonctBo  yenoBeka € KUBOTHBIMHU. (CuHcTEMaTHMYECKOE IIOJIOKEHHE  YeJIOBEKa.
CBuzerenbcTBa CXOJACTBA YENOBEKAa C JKMBOTHBIMH: CPaBHHUTEIbHO-MOpP(]OIOrHuecKue,
sMOpHoNornyeckne, (HU3NOIOro-OMOXUMUYECKHEe, TNoBeAeHYeckre. OTIWYUs 4eroBeKa OT
KUBOTHBIX. [IpIMOXO0XK/I€HNE U KOMILJIEKC CBSI3aHHBIX C HUM INpU3HAKOB. Pa3BuTHE rOJI0BHOTO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

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

OcHoBHBIE CTaauK aHTpororeHesa. PanHue yenoBexkooOpa3Hble 00€3bsHbI (IPOKOHCYIIbI)
U paHHHE MOHTHbI — O0IIME MPEIKH YeT0BEKOOOPa3HbIX 00€3bsiH U JH0Je. ABCTPaIONUTEKN —
JBYHOTHE NpEAKU HroAci. YenoBek yMenblid, NepBble M3TOTOBIEHUS OpyIui Tpyaa. Yemosek
NPSIMOXOJIAIINI W TIEPBBIN BBIXOJ Ntojiel 3a mpeaensl Adpuku. YenoBek reinenboeprekuii —
001K TPeIOK HeaHAePTaTbLCKOTO YEJIOBEKA U YeIOBEeKa pa3yMHOTro. YenoBeK HeaH1epTalbCKUn
KAaK BHJI JIOJEH XOJOJHOTO KJIMMara. YemoBeK pa3syMHBIH COBPEMEHHOIO THIA, JEHHCOBCKUUI
4eJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npeaenamMu Adpuku. [laneoreneTnka u najaeoreHOMUKA.

OBOJIIOLIMS COBPEMEHHOT0 4YenoBeka. EcTecTBeHHBI OTOOp B MOMYJSALUSAX YEIOBEKa.
Myranuonsslit porecc U noaumopusm. [lomymnsiuoHHbIe BOIHBI, Ipeil( reHoB, MUTpalus U
«a(dexT ocHOBaTENA» B MOMYJSALUAX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue pacwl. [lonstue o pace. bosbime pacel: eBponeouaHas (eBpasuiickas),
aBCTpaJIO-HErpouIHasl (IKBATOpUANIbHAS), MOHIOJIOUIHAs (a3MaTCKO-aMepUKaHCKasi). Bpems u
INyTH paccelieHuss 4YesloBeka 1o IulaHere. EauHCTBO yenoBedyeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Ma. [IpucnocoOieHHOCT, 4YelaoBeKa K  pa3HbIM  YCIOBHUSIM
OKpykartomien cpensl. Biausuue reorpaduyeckoit cpeasl u perida reHoB Ha MOP(HOJIOTHIO U
(U3UOIOTHIO YeTIOBEKa.

MexauciurinHapaple MeTolbl B (U3uWyecKkod  (OMOJIOTHYECKON) aHTPOIOJIOTHH.
OBOJIIOIIMOHHAS. ~ AHTPOMOJIOTHST W MAJCOAHTPOIOJIOTHSl  YEJIOBEUYECKUX  MOMYJSALHUMN.
buocounaneHple  uccleOBaHMS ~— NPUPOABI  yeloBeka.  VccimenoBaHue — KO3BOJIIOLUU
OMOJIOTUYECKOT0 M COLIMAIIBHOTO B YETIOBEKE.

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

Tabmuner W cxembl: «MeETOIbI  aHTPOMOJIOTHHY, «['OJIOBHOM MO3r 4YEIOBEKa»,
«YenoBekooOpa3Hbie 00e3bsiHB), «CKeNeT 4eloBeKa M CKeJeT MIMMIaH3e», «PyauMeHTsl u
aTaBU3MbD», «JIBWKyIIME CHJIBI aHTPOIOreHe3a», «JBOJIOLIUOHHOE [PEBO YEJIOBEKay,
«ABcTpanonurek», «HenoBek ymensliiy, «HenoBek nNpAMoXoasamui», «/eHnCoOBCKUI 4eI0BEK
«Heanpepranbupl»y, «KpomanboHb, «lIpenkn uvenoBekay», «OTambl 3BOJIOLUU UYEIOBEKAY,
«Pacel uenoBekay.

OO6opynoBaHue: MyJIsKM OKaMEHEJIOCTEeH, IPEIMETOB MaTepHalbHONW KyJIBTYphl IIPEIKOB
YelnoBeKa, penpoaykiuu (dotorpaduu) KapTHH C  MHQPOJIOTHYSCKUMH H  OUOICHCKUMH
CIOKETaMH MTPOUCXOXKICHUS YeIoBeKa, (poTorpaduu HaXOJA0K MCKOMAEMBIX OCTATKOB YEJIOBEKa,
CKEJIET YEJIOBEKA, MOJIEb Yepelra 4eslOBEeKa M uepena LIMMIAaH3€, MOJENb KHCTHU YEJIOBEKa U
KHCTHU IIMMIIaH3€, MOJIEIHN TOPCa IPEIKOB YEJIOBEKA.

JlaGopaTtopnas pabora «/3ydueHue ocoOEHHOCTEH CTpPOEHMsS CKeJeTa 4YeJIOBEeKa,
CBS3aHHBIX C IIPSIMOXOKICHUEM).

IIpakTnyeckas padora «/3yueHue 3K0JOTMYECKUX aJalTallUNA YETOBEKay.

Tema 6. OJxosorusi — Hayka O B3aHMOOTHOLICHHSIX OPraHu3MOB H
HAJ0OPraHU3MEHHBIX CHCTEM € OKPY KaKlIel cpeaoi

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

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

3HAaUeHUE DKOJOTMYECKMX 3HAHUM JUIS 4ENOBEKAa. DKOJIOIMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBs3€M uyenoBeuecTBa C MNpuponoid. DOpMHUPOBAHHE 3KOJOTUYECKOW KYIbTYpbl H
HKOJIOTMYECKOI rPaMOTHOCTH HACEJICHUSI.

JleMoOHCTpaL U

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

Tabmunp!l 1 cxembl: «Paznensl skoiorun», «Metoasl skojgoruny, «Cxema MOHUTOPHHTA
OKPYKAIOIIEeH Cpeb».

JlabopaTopnasi padora «l/3yueHne METO10B IKOJIOTHYECKUX UCCIIET0BAHUI.

Tema 7. Opranusmsl U cpeaa OOMTAHUSA

Okonoruyeckue (GakToppl W 3aKOHOMEpHOCTH uX JeictBus. Knaccudukanus
HKOJIOTMYECKUX  (akTOpoB:  abMOTHYEeCKue, OHOTHYEeCKHe, aHTpornoreHHele.  OOuue
3aKOHOMEPHOCTH JIeMCTBUS 3Konoruyeckux ¢paktopos. [Ipasuno munumyma (K. [npenrens, 1O.
JInbux). TonepaHTHOCTH. DBPHUOMOHTHBIE M CTEHOOMOHTHbIE OPTaHU3MBI.

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

Temmeparypa Kak 3Kojorudyeckuit gaxtop. [leiicTBue Temmeparypbl Ha OpraHU3MBI.
[ToHMKUIOTEPMHBIE U TOMOMOTEPMHBIE OPTraHU3MbI. IBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

BraxxnocTts kak skosorumdeckuii ¢akrop. IlpucnocobneHus pacTeHuid K MOIIEPKaHUIO
BonHOro Oamanca. Kiaccudukanms pacTteHuid 1O OTHOIIEHHIO K Boje. IlpucnocoOnenus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXHUMA.
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Cpenpl oOuTaHMS OPraHM3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, IMOYBEHHAs, TTyOWHHAas
NOJNOYBCHHAsI, BHYTPHOpraHu3MeHHas. DHU3MKO-XMMUYECKHE OCOOCHHOCTH cpell OOWTaHHA
opranu3MoB. [Ipucrnocobiaenns opranu3MoB K )KU3HU B pa3HBIX cpeiax.

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

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

buotnueckne  Qaxkrtoppl. Buasl  OMOTHUECKMX  B3aMMOJACHUCTBHMA:  KOHKYpPEHIIMS,
XHUIIHUYECTBO, CUMOMO03 1 ero (opmel. [lapazutusm, Koomeparus, MyTyajTu3M, KOMMEHCATU3M
(KBapTUpaHTCTBO, HaxyieOHM4YecTBO). Herpoduyeckne  B3auMMoOJIEHUCTBHS  (TOIMUYECKHUE,
dopuyeckue, dadbpuyeckue). 3HadeHHE OMOTHMYECKHX B3aWMOACUCTBUN ISl CYIIECTBOBAHHS
OpraHu3MoOB B cpesie ooutanus. [IpuHINIT KOHKYPEHTHOTO UCKIIIOUEHUS.

JleMoOHCTpaL U

Tabmuipl 1 cxeMbl: «IKonoruueckue GakTopbl», «CBETOBOM CHEKTP», « IKOIOTHUECKUE
TPYMIBI )KUBOTHBIX IO OTHOIIEHUIO K CBETY», « T eIIOKPOBHBIE JKUBOTHBIEY, «XO0JIOJHOKPOBHBIE
KUBOTHBIEY», «DU3NOIIOTHYECKUE aTanTallK >KHUBOTHBIX», «Cpeasl OOWTAHHS OPTaHH3MOBY,
«buonornyeckue puT™Mb», «OKu3HeHHbIE POPMBI pacTeHUY, «KHU3HEHHBIE (DOPMBI JKUBOTHBIXY,
«JKocHuCcTeMa IUPOKOIUCTBEHHOTO Jieca», «IDKOCHUCTeMa XBOWHOro necay, «llemm muTtaHusy,
«XumaudectBoy, «[lapasutuzmy, «KonkypeHuus», «Cumonosy», «KommeHcanuzmy».

OOGopynoBanue: repbapuu pacTEeHHM U >KUBOTHBIX, MPHUCIOCOOJICHHBIX K BIHSHUIO
pPa3IUYHBIX  DKOJOTHYECKUX  (PaKTOpPOB, TepOapuu  CBETOJNIOOMBBIX, TEHENIOOUBBIX H
TEHEBBIHOCIMBBIX PACTEHUI, CBETONIOOUBBIC, TEHETIOOMBBIE M TEHEBBIHOCIHBBIE KOMHATHBIC
pacTeHus, repOapud ¥ KOJJIEKIUU TEeIUIONIOOUBBIX, 3UMOCTOHKHUX, MOPO30YCTOMYMBBIX
pacTeHMii, 4Yydena MNTHULl U 3Bepel, repOapuu pacTeHHH, OTHOCSIIMUXCS K Trurpopuram,
Kcepodutam, me3oduTaM, KOMHATHBIE PACTEHUS JAHHBIX TPYII, KOJJIEKIIMH KUBOTHBIX,
0oOWTAIONMX B Pa3HbIX cpefax, repOapuu U KOJUIEKIIMH PACTEHUH M KMBOTHBIX, 0ONaArOIINX
yepTaMd TPUCIOCOOJIGHHOCTH K CE30HHBIM HM3MEHEHUSIM YCJIOBHM JKU3HU, TepOapuu u
KOJUICKIIMM PACTEHHM W >KUBOTHBIX PA3JIMUHBIX KU3HEHHBIX (POPM, KOJIJIEKIIMH >KUBOTHBIX,
YYaCTBYIOIINX B PA3JIMYHBIX OMOTHYECKUX B3aUMOJICHCTBUSIX.

JlabopaTopnasi pa6ora «BrIsBIeHHE IPUCTIOCOOIECHUI OPTaHU3MOB K BIUSHUIO CBETa.

JlabopaTopnasi pa6ora «BbIsBICHHE MPUCTIOCOONEHUN OpPraHU3MOB K BIIHUSHUIO
TEMIEPATYPHI».

Jladboparopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTCHHH W3 Pa3HBIX MECT
oOUTaHUSDY.

Tema 8. Iko/10rus1 BUAOB ¥ NOMYJIALHI

DKOJIOTUYECKHE XapaKTepUCTUKH momyisinuu. [lomynsnusa kak Ouonoruyeckas cUcCTeMa.
Pons HeomgHopomHOCTH cpefbl, puznueckux OapbepoB W OCOOCHHOCTEW OMOJOTHH BHUAOB B
(GbopMUPOBAHUU TPOCTPAHCTBEHHOM CTPYKTYPHI Momyisaiuidi. OCHOBHBIE TTOKA3aTENN MOMYIISIIIHN:
YUCJIIEHHOCTb, IJIOTHOCTh, BO3pAaCTHAs U IOJOBasl CTPYKTYypa, POXKAAEMOCTb, MPUPOCT, TEMII
pocTta, CMEpTHOCTb, MUTpAIHSL.

Okojoruyeckas CTpykTypa mnomynsauud. OleHKa YHCIEHHOCTH Momyisiuu. JluHamuka
MOMYJSIUUU U €€ peryisiuusa. buotndeckuii moTeHuran nonyysiquu. MoaenupoBaHue THHAMUKA
nonynsiuud. Kpussie poctra uyucinenHoctu mnonyisuuu. Kpusbsie BbDKUBaHus. Perymsmus
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YUCIIEHHOCTU TMOMYNSALMHA: POJb (PaKTOPOB, 3aBUCSIIUX M HE 3aBUCAUIMX OT IUIOTHOCTH.
DKoJjoru4eckue crpareruu Buaos (I- u K-crparerun).

[Tonsatue 00 »HKoNMOrMYecKo Huie BUAa. Mecroobutanue. MHOroMepHas MO
skosornueckor Humm JIx.M. Xaruuncona. Pazmepsl skonorndeckoil Humud. [loreHnumanbHas u
peann30BaHHAas HUILIN.

Bun kxak cucrema nomyssinuii. Apeanbsl BUAOB. Buibl M MX JKU3HEHHBIE CTPAaTErHHu.
DKOJIOTUYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTU TIOBEJIECHUS M MUTpalMil >KUBOTHBIX. bHoOJIornueckue HWHBa3HUU
YyKEpPOJHBIX BUOB.

JleMoOHCTpaL U

IToprper: Ix. M. XaTuynHCOH.

Tabmuiel 1 cxeMbl: «DKOJIOTHYECKHUE XapaKTePUCTUKU Monyasuny, «lIpoctpancTBennas
CTPYKTypa mnonyiasauuu», «Bo3pacTHble mnupamMuisl nOomymsquun», «CKOpPOCTb 3aceieHus
MOBEPXHOCTU 3EMJIM Pa3IUYHBIMH OpranuzMamu», «Mognens skonmornueckord Humm Jx. U.
XaTuynHCOHAY.

O6opynoBanue: repOapuu paCTeHUA, KOJIEKIIUN KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucnocoOneHust ceMsH pacCTeHUN K pacCENCHUIO».

Tema 9. Jxos10rus cood1EecTB. IKOJOrH4YeCKHe CHCTEMBbI.

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

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

OcHoBHbIE ITOKa3aTeNM 3K0ocucTeMBl. brioMacca u MpoayKiusa. DKOJIOrM4E€CKHE TUPAMMU/IBI
yucesl, OnomMacchl ¥ SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOINECTB — CyKIeccuu. IlepBuuHble U BTOPUYHBIE CYKLECCHUHM U HUX
OpUYMHBL.  AHTpOINOTeHHBbIE BO3JeMcTBUA Ha cykueccuu. KimmakcHoe — cooOuiecTBo.
buopa3Hoobpasue u noaHoTa KpyroBopoTa BEIIECTB — OCHOBA YCTOMUYMBOCTH COOOIIECTB.

[TpuponHble 3KOCUCTEMBI. JKOCUCmeEMbl 03€p U peK. DKocucmemvl Mopeu U OKeaHos.
Dkocucmemvl myHoOp, 1ecos, cmenetl, NyCmbiHb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Pasmuuus mexay
AQHTPONOTEHHBIMU U TPUPOJHBIMU SIKOCUCTEMAMHU.

YpboskocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['opojackas ¢uopa u ¢dayHa.
CunaHTponu3anusi ropoJckoil ¢ayHel. buomormueckoe u  XO3MHCTBEHHOE 3HAaYCHUE
arpodKOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aWMOJEWCTBUNA  OpraHU3MOB B
sKocucTteMax. Ponb kackadnoeo sghgexkma u 6u008-30upuxamopos (Kurouesvix 6udos) 6
@yukyuonuposanuu  dxocucmem. llepeHOC DHEPTUHM U BEIIECTB MEXAY CMEXKHBIMU
DKOCUCTEMaMH. YCTOWYMBOCTH OpPraHU3MOB, TOMYJISALUNA M OKOCUCTEM B  YCIOBHAX
€CTECTBCHHBIX U aHTPOIIOTEHHBIX BO3ICHCTBHN.

Mexanuzmol  8030eticmeus  3a2pA3HEHUL  PA3HLIX MUNOE HA  CYOOP2AHUZMEHHOM,
OP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbl 3IKOJN02UHECKO20
HOPMUPOBAHUSI AHMPONO2EHHO20 B030eticmeus. MeToI0JIoTusT MOHUTOPUHTA €CTECTBEHHBIX H
AQHTPOIIOTE€HHBIX SKOCHUCTEM.
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JleMoHCTpauMu

[Toprper: A. JIx. Tencnu.

Tabmuubl u cxemsl: «CTpyKTypa OHOLIEHO3a», «DKOCUCTEMA MHUPOKOJINCTBEHHOTO JIECay,
«JKocucTeMa XBOWHOrO Jecay, «DyHKIMOHANbHBIE TPYNIbl OPraHU3MOB B HSKOCHCTEME,
«KpyroBopor BemectB B 3kocucteMey», «llenu mnuTaHus (macTOuIHAs, JETPUTHAs)»,
«DKOJIOTHYECKas MUpaMUIa YHCeT», « IKOJIIOTHUECKas mupamMuia OnoMacce», «IKOJOTHUECKas
nupampaa sHeprum», «OO0pazoBanue Oosota», «llepBuynas cykueccus», «BoccraHoBieHue
Jeca moclie moxapa», «IKoCUCTeMa 03epa», «ATrpoleHo3», «KpyroBopoT BewIECTB U MOTOK
SHEPruu B arpoieHosey, «IIpumepsl ypooIKOCUCTEM.

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

IIpakTuyeckas padora «/3yuenue u onucanue ypOo0o3KOCUCTEMBD.

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

IKCKypeusi «IKCKYpCcHs B THIWYHBIN OHOreoneHo3 (B ayOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOJIOJIbHBIN MM TOWMEHHBIH JyT, 03€p0, O0JI0TO)».

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

Tema 10. Buocdepa — rinodanbHas 3KkocucTeMa

buocdepa — obmerianerapuas o0ojgo04Yka 3eMiIH, TJe CYIIECTBYET WM CYIIECTBOBAja
*Ku3Hb. PazButue npencrasienuii o buocdepe B Tpynax J. 3tocca. Yuenue B. W. Bepnanckoro o
6uocdepe. O6snactu 6nocdeps! u e€ cocran. JKupoe BeniecTBo Ouocheps! U ero GyHKIUH.

3aKOHOMEPHOCTHU CyliecTBOBaHUsI Onocdepsl. OcoOeHHOCTH Onocdepsl Kak ri1o0anbHOM
sKocucTeMbl. J[MHamMuyeckoe paBHOBecue B Ouocdepe. KpyroBoporsl Bemiects u
OHoreoXMMHYECKHe UKIBI (Yriieposa, a3ota). PuTMuuHoCTh siBeHuit B Ouocdepe.

3oHanbHOCTh Onochepsl. [TonsTe 0 6MoMe. OCHOBHBIE OMOMBI CYIIM: TYHJIpPa, XBOIHbBIE
jeca, CMEIIaHHbIE U MIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHbI, IIyCThIHU, TPOIIUYECKHUE JIECa,
BBICOKOTOphsi. Knmnmar, pacTuTenbHbIN U )KUBOTHBIA MUP OMOMOB CYIIIH.

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

JleMoOHCTpaLun

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

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

Ob6opynoBanue: repdapuu pacTeHUH pa3HbIX OMOMOB, KOJUIEKIIUU )KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kamouias cpeaa

DKOJIOTHYECKHE KPU3UChI W WX TpUYHHBL. Bo3jaeiicTBue denmoBeka Ha Owocdepy.
3arpsi3HeHue BO3MyIIHOM cpenpl. OxpaHa Bo3ayxa. 3arps3HeHHME BOAHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Pazpymenne noussl. OxpaHa OYBEHHBIX pecypcoB. MI3MeHeHue KinMara.

AHTpPONIOT€HHOE  BO3JEHCTBME HA PACTUTENbHBIM M JKMBOTHBIM wmup. Oxpana
pPacTUTEIBHOTO U KUBOTHOTO MHpa. OCHOBHBIE MPUHIMIIBI OXPaHbI NMPUPOAbl. KpacHble KHUTH.
Oco60 oxpansiembie npupoansie Tepputopun (OOIIT). boranndeckue caubl U 300JI0THYECKUE
MapKH.
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OcHOBHbBIE IPUHIIUIIBI YCTOMUMBOIO Pa3BUTHUS YeNIOBEUECTBA W MPHUPOAbI. ParronanbHOe
NPUPOJIONIONB30BAHNE M COXpaHeHHe Oumojormueckoro pasHooOpasus 3emmu. OOmme
3aKOHOMEPHOCTH TJIOOATBHBIX IKOJIOTHYECKHX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpH3HCa
U €r0 BEpOSITHbIC OCTIEACTBHUSL.

Pa3BuTHe METOJAOB MOHUTOPWHTA Pa3BUTHsS ONACHBIX TEXHOTCHHBIX IMPOIIECCOB.
Cucmemnvle uccnedosanus nepexooa K pecypcocbepezaioujell U KOHKYPEHMOCHOCOOHOI
aHepeemuke. buonocuueckoe pasnoobpasue u duopecypcvl. HayuonanvHuvle ungopmayuonHvle
cucmemvl, obecneuugarouue O00CMyn K UHDOPMAYUU NO COCMOSHUIO OMOENIbHLIX U008 U
axocucmem. OCHOBbI dKOpeadburumayuy IKOCUCmem U cnocooos Hopbovl ¢ OUONOBPENCOEHUAMU.
Pexoncmpyxkyus MopcKux u HA3eMHbIX IKOCUCTHEM.

JleMoOHCTpaL U

Tabmupl u  cxembl: «3arpsiHeHue armochepbl», «3arps3HeHHe TUApPochepbl,
«3arpszHenne mouBbl», «[lapHukoBbiii  3ddekT», «Ocobo oxpaHseMble MNPUPOIHBIE
TEPPUTOPUNY, «MOJEIH YIIPABISIEMOTO MUPAY.

OoGopynoBanue: Qororpaguu OXpaHSIEMbIX pPACTEHWH ¥ JKUBOTHBIX KpacHOW KHUTH
Poccuiickoit denepaiuu, KpacHoil KHUTH pervoHa.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'MHN
HA YPOBHE CPEJJTHEI'O OBILIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHUS OOYYaAIOIIUMUCS
pOTpaMM CpeAHEro 00IIero 00pa30BaHus: TUYHOCTHBIC, METAIIPEAMETHBIC U TIPEIMETHEIC.

B cTpyKkType JTUYHOCTHBIX Pe3yJbTaTOB OCBOCHHS MPOTrPaMMbl 1O OHMOJIOTMH BbIIEICHBI
CIEyIOIIME  COCTABIAIOIIME: OCO3HAaHHME OOYYarOIIMMHCS  POCCHMCKOW  Ipa)KAaHCKOU
UJICHTUYHOCTH — TOTOBHOCTHM K CaMOpa3BUTHIO, CAMOCTOSTEIILHOCTH M CaMOOIPENIEICHHUIO,
Hanuyue momueéayuu K OOydeHHIO OWOIIOTHH, yeleHanpaeieHHoe pazeéumue BHYTPEHHUX
yOeXAeHUI JTUYHOCTH Ha OCHOBE KJIIOYEBBIX LIEHHOCTEH M MCTOPUYECKUX TPAJAULIUNA Pa3BUTUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb OOYUYAIOIIUXCS PYKOBOJACTBOBATHCSA B
CBOCH  JCATCILHOCTH  IIEHHOCTHO-CMBICIIOBBIMH ~ YCTAHOBKAMH, TPUCYITUMH  CHCTEME
Ouonornyeckoro  oOpa3oBaHUs, Haluyue NPABOCO3HAHUA ~ DKOJOTHMYECKOHW  KYIBTYpHI,
CHOCOOHOCMU CMABUMb U U CTPOUTH KU3HEHHBIE TJIaHBI.

JIn4HOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPaMMBbI 110 OMOJIOTHH JOCTUTAIOTCSA B €IMHCTBE
y4eOHOIM W BOCIHUTATEIBHON JIEATEILHOCTH B COOTBETCTBHH C TPAAWIIMOHHBIMH POCCHHCKUMU
COIIMOKYJIbTYPHBIMH, UCTOPHYECKAMHU M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMHU B
oOmiecTBe MpaBUJaMH U HOPMaMHu TMOBEACHUS M CIIOCOOCTBYIOT MpOIlECCaM CaMOIO3HAHUS,
CaMOBOCITUTaHUS U CaMOPAa3BUTHsI, Pa3BUTHsI BHYTPEHHEH MO3UIIMU JTUYHOCTH, MATPUOTU3MA U
YBKEHHS K 3aKOHY WM IPABOMOPSIKY, YEIOBEKY TPYAa W CTapIIeMy MOKOJCHHIO, B3aHMHOTO
YBOXKCHHS, OCPEeXKHOTO  OTHOIICHWUS K  KYJAbTYpHOMY  HACIICIUI0O W TPAJUIUIM
MHOTOHAallMOHAJIBHOTO Hapoaa Poccuiickoit denepanuu, Mpupoae U OKPYKAKOLIEH Cpele.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS yueOHOTro npeamera «buomorus» MOMKHBI OTpaXkaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYalOLINXCs PYKOBOJICTBOBATHCS C(OPMHUPOBAHHON BHYTPEHHEH
MO3UIMEH JIMYHOCTH, CHCTEMON IICHHOCTHBIX OpPWEHTAIi, TO3UTHBHBIX BHYTPCHHHUX
yOeXACHU, COOTBETCTBYIONIMX TPAJAMIIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
pacuIipeHre KU3HEHHOTO OIbITa U OMbITA JAESITENbHOCTH B IMPOIIECCE Pean3alliid OCHOBHBIX
HAIPaBJICHUH BOCIIUTATEIFHOMN JIEATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpa:kIaHCKOro BOCHMTAHMS:

c(OPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMU  OOydYaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUICKOro 00IIeCTBa;

OCO3HAHHWE CBOMX KOHCTHUTYIIMOHHBIX TIpaB M OO0S3aHHOCTEH, YBa)KCHHWE 3aKOHA U
MIPaBOTIOPSIIIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH NIEATEIHHOCTHU MPHU CO3JIaHUU YUEOHBIX MPOCKTOB,
peleHnr y4eOHbBIX U TTO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX YKCIIEPUMEHTOB;

CITOCOOHOCTh  OTNPEACNSATh COOCTBEHHYIO TO3HUIIMI0O TI0O OTHOIICHHWIO K SIBJICHHUSIM
COBPEMEHHOM JKU3HU U OOBSICHSATH €€

YMEHHE YUYUTHIBATh B CBOMX JCUCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTUBHOTO
B3aMMOJICHCTBUS JIOJCH ¢ pa3sHBIMU yOSXKIEHUSMHU, KYIbTYPHBIMHA [IEHHOCTSMH U COLUATBHBIM
MOJIOXKEHUEM;

TOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOTO BBIMIOJHEHUS Y4EOHBIX,
MO3HABATENIBHBIX M UCCIEAOBATEIbCKUX 33J1a4, YBAXKUTECIHHOTO OTHOILICHUS K MHEHHIO
OTIIIOHEHTOB NP 00CYXICHUU CIIOPHBIX BOPOCOB OMOJIOTUIECKOTO COICPIKAHUS;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NIeATEIBHOCTH;
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2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

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

[IEHHOCTHOE OTHOLICHHE K NPUPOJHOMY HACIEAMI0 U MNaMSATHUKAM MPUPOJBL,
JIoCTXeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJIIEHUE W pPa3BUTHE
OHMOJI0TUH, TOHUMAaHK 3HAY€HUs1 OMOJIOTHH B IIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

ujciHast yOe:KIEHHOCTh, TOTOBHOCTH K CIIY’)KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HaHHE AYXOBHBIX LIEGHHOCTEH POCCUICKOT0 HApOIa;

c(hOopMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHHUS;

CIIOCOOHOCTh OLIEHUBATh CUTYAIlMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U 1IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIIETro;

OTBETCTBEHHOE OTHOIICHHME K CBOMM POIMUTENSAM, CO3JaHHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOM KU3HM B COOTBETCTBUU C TPAIULIMSIMH HAPOJIOB
Poccumn;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

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

MMOHUMaHUE AMOIIMOHAJIBHOT'O BO3/IEUCTBUS KUBOM NPUPOBI U €€ [IEHHOCTH;

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

5) ¢wusuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 30POBbSI H
3MOLMOHAJIBHOIO 0JIArONOJIYYH S :

MOHMMAaHNE U peann3alus 3J0pOoBOro U 06e30MacHOro oopasa *KU3HU (370pOBOE MUTAHUE,
COOJII0/ICHNE TUTUEHUYECKUX TPABUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATUM U OTIBIXA,
peryisipHas ¢GuU3MYECKas aKTHUBHOCTH), OEPEKHOr0, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (PU3MUECKOMY U TICUXHUECKOMY 3/I0POBBIO;

MOHMMAaHUE I[EHHOCTH TPaBWJI WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOMINX 3JOPOBBIO M )KU3HU JIFOJICH;

OCO3HAHWE TOCJEICTBHN M HEMPHUSATHS BPEIHBIX MPHUBBIYCK (YIOTPEOICHUS aTKOTOJIs,
HAapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYY, OCO3HAHUE IIEHHOCTH MAacTEPCTBA, TPYI0TIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMMPOBATh, IUIAHUPOBATH W CaMOCTOSITEIHHO  BBITIONHATH  TaKYIO
JIeATETbHOCTb;

MHTEpEC K pa3nuyHbIM chepam mpodeccuoHaNbHON AESITeNTbHOCTH, YMEHHE COBEpILIATh
OCO3HaAHHBIN BEIOODP OymyIieit mpodeccuu u peaaTn30BbhIBaTh COOCTBEHHBIC )KU3HEHHBIC TUIAHBI;

TOTOBHOCTh U CIIOCOOHOCTH K 00pa3oBaHHUIO M CaMOOOpPA30BaHUIO Ha MPOTSIKCHUU BCEi
KU3HHU;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:
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9KOJIOTHYECKHU 11e71eCO00pa3HOe OTHOIIEHUE K MIPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3eMIle,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBIIIEHUE YPOBHS OSKOJIOTMYECKON KYIbTYpBl: MPUOOpETEHHE OIBbITAa IUIAHUPOBAHUS
HOCTYIIKOB M OLIEHKH UX BO3MOJKHBIX IOCIIEACTBUI JIs1 OKPYXKAOLIEH cpelibl;

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

CHOCOOHOCTH HMCIIOJIB30BATh NMPHOOpPETaeMble IPU U3YYEHHH OMOJIOTMU 3HAHHS U yMEHUS
IpU PEHICHUH MPOoOJieM, CBS3aHHBIX C PAlMOHAIBHBIM IPUPOIONOIB30BaHUEM (COOIIO/ICHHE
IpaBUJ MOBEACHUs B INPHUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHsI B JKOCHCTEMaX,
OXpaHy BHJIOB, SKOCUCTEM, Onochephl);

AKTHUBHOE HEIPUATUE IEHUCTBHUM, NPUHOCAIIMX BpEI OKPYKAIOLIEH HPUPOIHOM cpene,
YMEHHUE MPOTHO3MPOBATH HEOJIATONPHITHBIE YKOJIOTUYECKUE MOCIECACTBUS MPEANPUHUMAEMBIX
JecTBUH M IPeOTBpallaTh UX;

HAJIMYME PA3BUTOrO HKOJOTHMYECKOTO MBILIUICHUS, SKOJOTHYECKOW KYyJIbTYpbl, OIbITa
JESTEIIbBHOCTH  DKOJIOTUYECKOW  HAlpaBICHHOCTH, YMEHHS PpYKOBOJCTBOBATbCSI HMHU B
[I03HABATEJIbHON, KOMMYHUKATUBHOM M COLMAIBbHOM IPaKTUKE, FOTOBHOCTH K YYacTUIO B
IPAaKTUYECKOHN 1eATeIbHOCTH SKOJIOTHYECKON HallPaBIECHHOCTH;

8) HeHHOCTH HAYYHOT0 NO3HAHUSA:

c(OpMHUPOBAHHOCT ~MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHUSI HayKd M OOIIECTBEHHOM MpPAaKTUKM, OCHOBAHHOTO Ha JUAJIOre KYJIbTYD,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEPLICHCTBOBAHUE SI3BIKOBOM M UNTATENIBCKON KYJIBTYPBI KaK CPEICTBA B3aUMOIEHCTBUS
MEXy JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHUE crenupuKU OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIIJICHHUS, CO3JaHUU LIEIOCTHOTO MPECTABICHUs 00 OKpYy’KaroIieM
MHUpe KaKk O €IUHCTBE NpUPOABI, YelIOBeKa U OoOIecTBa, B MO3HAHUU HPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHnH NpoodieM COXpPaHEHUsI IPUPOIHOTO PaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OMOJIOTMM JJII COBPEMEHHON LMBHIM3ALMK: 00ECIEUeHUSI
HOBOT'O YPOBHS pa3BUTHs MEIMIIMHBI, CO3[JaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CITOCOOHBIX
pelath pecypcHble MpoOIeMbl pa3BUTHsI YeJIOBEUECTBA, MOMCKA IyTeH BBIX0Ja U3 II100aIbHBIX
HKOJIOTMYECKUX MPOoOJIeM U oOecreueHus nepexoia K yCTOHYMBOMY Pa3BUTHUIO, palliOHAILHOMY
HCIIOJIb30BAaHUIO TPUPOIHBIX PECYPCOB U (POPMUPOBAHNIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKMX 3HAHWH B LIEJISIX MOBBIMICHUS 001
KYJIBTYpbl, €CTECTBEHHO-HAyYHOH TIPaMOTHOCTH, KaK COCTaBHOW YacTH ()YHKIIMOHAJIHHOU
rPaMOTHOCTH O0y4aroumxcs, GopMUpyeMoil pu U3yueHun OHOJIOTHH;

NMOHMMAHHE CYIIHOCTH METOJIOB MO3HAHMS, MCIONb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJIb30BaTh IMOJydaeMble 3HAHUS U aHalIW3a M OOBACHEHHs SBJICHUH
OKpPYKAIOIIEr0 MHpa M HPOMCXOJAMIMX B HEM H3MEHEHMH, yMEHHUE JenaTb OO0OCHOBAaHHBIE
3aKJIIOUYEHUSI Ha OCHOBE HAyuyHbIX (DAKTOB M HMEIOIIMXCS JaHHBIX C LENbI0 IMOTYYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIBHO HCMOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUISl pEIIeHUs
po6JeM B peaibHbBIX KU3HEHHBIX CUTYalLUsX;

OCO3HaHME LICHHOCTU HAayYHOW JEATEIbHOCTH, TOTOBHOCTh OCYILECTBISATh NMPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JESTEIbHOCTh HHAUBUIYaIbHO U B IPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOPa30BaHUIO U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIIOJIYYEHHUIO HOBBIX 3HAHHMH 1O OHOJOTMM B COOTBETCTBHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.
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METANPEIMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIe pe3yNbTaThl OCBOCHHUS y4eOHOro mpeamera «bHOJOTHsS» BKIIOYAIOT:
3HaYuMble g (OPMHUPOBAHHS MHPOBO33PEHHS OOYYAIOMIMXCS  MEXKIUCIUIUIMHAPHBIC
(MeXmnpeaMeTHbIE) OOIIeHaAYYHbIE TOHATHSA, OTPAXKAIOIINE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(UKy METOJIOB IMO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBIICHUE, TPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIIeJJOBaHHEe, HAOII0JEeHUE, W3MEpPEHUE, SKCIEPUMEHT U JPYTHe); YHUBEpCAIbHbIC
yueOHbIe JeicTBUS (MO3HABAaTEIbHbIE, KOMMYHUKATHUBHBIC, PETYIATHUBHBIEC), 00eCIeUnBaIOIINe
dbopMupoBanre (PyHKIMOHAIBHON TPAMOTHOCTH M COIMATBHOW KOMITETECHITUH OOYyYarONTUXCS,
CIOCOOHOCTh o0yJaronmxcs HCII0JIb30BaTh OCBOCHHBIE MEXIUCIUTIIINHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUS M YHUBEpCaJbHbIE Y4eOHBIC ICHCTBUS B IO3HABATENBHOU U
COLIMATILHOM MTPaKTHKE.

B pesynprare wu3ydeHus OWOJIIOTMM Ha YPOBHE CpEIHEro OO0mero oOpa3oBaHHs Yy
oOygaromerocss OyayT copMupoBaHBI TMO3HABATEIBHBIC YHUBEPCAIbHBIC yUeOHBIC IEHCTBUS,
KOMMYHHUKATHBHbIE YHUBEpCaJbHbIe Yy4eOHble JEWUCTBUSA, pEryISTHBHbIE YHHBEpCaJbHbIC
yueOHbIe AeMCTBUSI, COBMECTHASI IEATEIBHOCTD.

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOSHUSI MPOrPaMMBI CPEIHETro OOIIero oOpa3oBaHUs
JIOJKHBI OTPAXKATh:

OBgi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMHY A€ CTBUIMMU:

1) 6a3oBbIe JOoruvecKue AeicTBUsI:

CaMOCTOSITENIEHO (DOPMYJTMPOBAaThE M aKTYyaJM3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIONIb30BAaTh TPU OCBOCHHHM 3HAHUN MPUEMBI JIOTHYSCKOTO MBINUICHHS (aHAN3a,
CUHTE3a, CpaBHEHUs, Kiaccudukanuu, 0000IeHHUs1), PAaCKPBIBATh CMBICT OHOJIOTHYECKHX
MOHSTUI (BBLIEATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATE CBS3H C APYTUMHU MOHITHSIMHU);

OTIPEICIIATh TEIM JEATEIHHOCTH, 3ajaBas TapaMeTpbl W KPUTEPUH WX JOCTHIKCHHUS,
COOTHOCHTH PE3yIbTaThl JICITEILHOCTH C TIOCTABICHHBIMU TICIISIMU;

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

CTPOUTH JIOTHYECKUE PACCYKICHUS (MHIYyKTHUBHBIC, JCIyKTHBHBIC, IO aHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M TPOTHUBOPEUHS B PACCMATPUBAEMBIX SBJICHHSX, (POPMYITHPOBATH
BBIBOJIbI U 3aKJTFOUCHUS;

MPUMEHSTh CXEMHO-MOJICIbHBIE CPEACTBA JUIS MPEACTABICHUS CYIIECTBECHHBIX CBS3EH U
OTHOIIICHUN B W3y4aeMbIX OHMOJOTHYECKHX OOBEKTaxX, a TaKKe MPOTHBOPEUYM PA3HOTO POJa,
BBISIBJICHHBIX B Pa3JIUYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX

pa3pabaTeIBaTh TUIAH PEIICHHsS TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepHAIbHBIX
¥ HEMaTepUAIbHBIX PECYPCOB;

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

KOOPJIMHHUPOBATh M BBINOJIHATH pPadOTy B YCJIOBHSIX pPEaTbHOTO, BHPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEaTUBHOE MBIIIJICHUE MPU PELUICHUH KU3HEHHBIX TPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE IeHCTBHS:
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BJIa/IETh HAaBBIKAMHM y4€OHO-HCCIIEIOBATEIbCKON U MPOEKTHOW AESITEeIbHOCTH, HaBbIKAMU
paspenieHust nmpoodJieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHUs TPAKTUYECKUX 3aa4, IPUMEHEHHUIO Pa3IMUHbIX METO/OB I103HAHUS;

UCIOJIb30BaTh PAa3jMyYHbIE BHUABI ACSITEIBHOCTU IO IMOJIYYEHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAlMU, TPEOOPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE NPU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX IPOCKTOB;

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

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

BBISBIISITh TPUYMHHO-CIICACTBEHHBIC CBSI3U M aKTyalM3HpOBAaTh 3ajady, BBIJBUTATh
rTUNoTe3y e€ pelieHusl, HaxOIUTh apryMEHThl HJs JO0Ka3aTelbCTBA CBOMX YTBEPKACHMUIA,
3aJjaBaTh MapaMeTpPhbl U KPUTEPUH PEIICHUS;

AQHIM3UPOBATh IOJYYEHHbIE B XOJ€ pELICHHS 3aJaud pe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IEJICHAIIPABICHHBIN MOUCK MEpPEeHOca CPEACTB U CIIOCOOOB JICHCTBUS B
poECCHOHAIBHYIO CPENY;

YMETb IMEPEHOCUTh 3HAHWS B  I[IO3HABAaTEJIbHYI0O U  IPAKTUYECKYl0  oOJsiactu
KU3HEEATENIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 Pa3HbIX MPEJAMETHBIX 00acTei;

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

3) pabora ¢ nnpopmManmeii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOUYHUKAX HMH(pOpMauu (TEKCTe ydeOHOro mocodus,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTHYECKUX CIIOBApsSX M CHPABOYHHKAX, KOMIIBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIMW3UPOBaTh WH(GOPMALMIO DPAJIMYHBIX BUIOB U (QOpM
IIPEJICTaBICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dopMynHupoBaTh 3ampoChl M TNPUMEHATh pPa3IMUHbIE METOAbI NpH IOMCKE U OTOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOIMUMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 33714,

pUOOpETaTh OMBIT HCHOJB30BaHUS MHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O HCIOJIB30BAHUS PA3TMUHBIX IIOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMpPATh ONTHUMAJbHYIO (OpMY TpEACTaBICHUS OHOJIOTHYECKOM
uH(popManuu (cxemsl, rpaduKy, JUarpaMmbl, TAOJIUIIbI, PUCYHKHU U JIPYTroe);

WCIIOJIB30BaTh HAyYHBIM S3bIK B KA4eCTBE CPENCTBA TpH padboTe C OWOIOTHYECKOM
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (PU3HMUECKHe M MaTeMaTU4YecKHe 3HAKH M CHMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh W INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIaJIeTh HABbIKAMHU pAacCloO3HAaBaHUS U 3alIUTHl HHpOpMAIMH, HWHOOPMALMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBJaieHNe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMM el CTBUSIMU:

1) o6menne:

OCYIIECTBIISITh KOMMYHHUKAIIMN BO BCEX cdepax KM3HU, aKTUBHO y4acTBOBaTh B JHAIOre
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XKIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBINIOJHEHUS TMpe/ylaraeMoil 3aJayd, YYUTHIBAaTb MHTEPECHl U
COTJIACOBAHHOCTD MO3ULUHN APYTUX YUaCTHUKOB JHANIOTa I JUCKYCCUN);
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pacrio3HaBaTh HeBepOalbHBIE CpEICTBA OOLIEHMS, MOHMMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(QJIMKTHBIX CUTYallui, YMETh CMATYaTh KOH(PIUKTHI U
BECTHU I1EPErOBOPBHI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMHU OOLIEHHS M B3aUMOJEHCTBUS, MOHMMATh 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:

MOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaIbHONH pabOThI IpU
peueHn OMOIOTUYECKOH MPoOIIeMbl, 000CHOBHIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIIOBBIX
¢dbopM B3aMOAEUCTBUS NPH pellIeHUH y4eOHOM 3a1auu;

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

IIPUHUMATh LEJIU COBMECTHOM JEITEIBHOCTH, OPraHU30BBIBATH M KOOPAUHUPOBATH
JEUCTBUA 110 €€ INOCTHIKEHHIO: COCTAaBIATH IUIAH JACHMCTBUH, PACIpPENEsITh POJIU C Y4ETOM
MHEHHUH YJaCTHUKOB, 00CYKAaTh Pe3y/IbTaThl COBMECTHOMH paboThl;

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

IpejylaraTb HOBBIE IIPOEKTHI, OLICHWBATH WAEHU C NO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBIIATh ITO3UTHBHOE CTPATETHMYECKOE IIOBEACHUE B PA3NIMYHBIX CHTyalUsX,
MPOSBIISATH TBOPUYECTBO U BOOOpaAKEHHE, ObITH MHUIIMATHBHBIM.

OsgiaieHHe YHHBEPCAJIbLHBIMHU PEryITHBHBIMH JCHCTBUSIMH:

1) camoopranu3amnms:

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

BbIOMpPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUM LIeIeBble U CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX U IOCTYIKAX I10 OTHOLICHHUIO K JKMBOW IPHUPOAE, CBOEMY 3I0POBBIO U 310POBBIO
OKPY’KaIOIIHX;

CaMOCTOSITENIbHO OCYILECTBJISATh MMO3HABATEIbHYIO NEATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (QOPMYIUPOBAaTH COOCTBEHHBIE 33/Ja4d B 0Opa30BATENbHOW JESATEIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

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

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIMpsATh paMKH Y4eOHOTr0 IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTCHUN;

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

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBATh (POPMUPOBAHMIO M MIPOSIBICHUIO IIIMPOKOM SPYIUIIMH B PA3HBIX 00JaCTAX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBOWH 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaThb OLCHKY HOBBIM CUTYyallUsIM, BHOCHUTb KOPPEKTUBBI B JACATEIBLHOCTH, OLICHUBATH
COOTBETCTBUE PE3YJILTATOB LIEIISIM;
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BJIa/IETh HaBBIKAMH [MO3HABATENbHON pedIeKCUU KaK OCO3HAHUSI COBEPILAEMBIX JEeUCTBUN
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, HCIIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;
YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATH PEIICHUS 110 UX CHH)KECHHUIO;
IMPUHUMATh 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 OIIUOKU;
pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3ULMU APYrOro 4eIOBEKa.
HPEAMETHBLIE PE3YJIbTATHI

[IpenmerHble pe3ysbTaThl OCBOEHUS cojepKaHMs ydeOHoro mpeamera «buonorus» Ha
yri1yOJE€HHOM YpOBHE OPUEHTHPOBAHBI Ha obecnieueHre NpoGuiIbHOro o0yueHus: 00yJyaromuxcs
Oouonornu. OHM BKIIOYAIOT: creUu(pUYEcCKUue sl OHOJOTMM HAy4YHbIE 3HAHHS, YMEHUS U
CHocoObl JEMCTBUII 1O OCBOEGHHIO, HMHTEpPHpPETAMUd U IPeoOpa3OBaHUI0 3HAHWM, BHJbI
NEeSITEIbHOCTH MO TOJyYEeHUIO HOBBIX 3HAHUM M MX HNPUMEHEHHIO B PA3JIMYHBIX Y4EOHBIX, a
TaK)K€ B PEAIbHBIX )KU3HEHHBIX CUTyalusax. [IpeamerHble pe3ynpTaTsl IPEACTaBICHbI 110 T0JaM
U3YYEHHUS.

[IpenmeTHble 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 KapTHHBI MHpa, B IIO3HAHUU 3aKOHOB MPUPOABI H
pelIeHny MpodieM paloHAIbHOIO IPUPOIOTIOIB30BaHUS, O BKIIAJE POCCUNCKUX U 3apyOEKHBIX
yu€HBIX B pa3BUTHE OMOJIOTUH;

BJIaJICHUE CHCTEMOW OMOJIOTMYECKUX 3HAHUHM, KOTOpas BKIOYAET: OCHOBOIMOJAraroline
OMOJOTrMYEeCKHEe TEPMHUHBI U TIOHATUS (PKU3Hb, KJETKa, OpraHu3M, MeTaboju3M, rOMeocTas,
CaMOpEeTyJISILMsL, CaMOBOCIIPOU3BEICHHUE, HACIIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE),
O6uonornyeckue Teopun (kiaetoyHas Teopus T. IlIBamna, M. Ilnelinena, P. Bupxosna,
XpOMOCOMHas Teopusi HacneacTBeHHOCTH T. Moprana), yuenus (H. 1. BaBuioBa — o neHTpax
MHOT000pa3usi ¥ MPOUCXOKIACHUS KYJIbTYPHBIX PACTeHHI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
MEPBOro MOKOJIEHHUS, pacIIETJICHHUs, YUCTOTHl FaMeT, He3aBUCUMOro HacineaoBanus . Mennens,
TOMOJIOTMUECKUX pSAJOB B HacieAcTBeHHOW wu3MeHunBoctu H. M. Basuiosa), npuHIUMBI
(KOMILIEMEHTApHOCTH);

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

YMEHME BBIACIATH CYLIECTBEHHbIE NMPU3HAKU: BUPYCOB, KJIETOK MPOKApUOT U DYKapHuOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4Hucie OakTepuid, rpubOB, pacTeHHI,
’KMUBOTHBIX M Y€JIOBEKa, CTPOCHHSI OPraHOB U CHUCTEM OpPraHOB PACTEHUH, )KUBOTHBIX, YEJIOBEKA,
MIPOLIECCOB KU3HEAEATEIbHOCTH, MPOTEKAIOIIUX B OpPraHU3Max pPAacTeHUH, >KUBOTHBIX U
4eJI0BeKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BEIIECTB (METa0O0IM3M), IPEBPAILCHUST SHEPTHH,
Opo>xeHHsI, aBTOTPO(PHOr0 M reTepoTpo(HOr0 TUIOB MHUTAHMS, (POTOCHHTE3a M XEMOCHHTE3a,
MHTO3a, MeH03a, TaMeTOreHe3a, SMOPHOreHe3a, MOCTIMOPHUOHAIBHOTO Pa3BUTHS, PAa3MHOKEHHUS,
UHIMBUIYAJILHOTO Pa3BUTHUSA OpraHu3Ma (OHTOr€He3a), B3aMMOJICHCTBHUS TE€HOB, IeTepo3Hca,
UCKYCCTBEHHOT'O 0TOOPA;
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YMEHHME YCTAHABIMBATh B3aUMOCBS3M MEXAY OPTaHOMAAMU KIETKH M UX (PYHKIHSIMH,
CTPOCHHUEM KJICTOK Pa3HbIX TKaHEW W UX (QYHKIUSIMHU, MEXKITY OPraHaMU U CUCTEMaMU OPTaHOB Y
pacTeHUid, >KMBOTHBIX W 4YEIIOBEKa M WX (QYHKIHMSIMH, MEXKIy CHCTEeMaMHU OPTraHOB U HX
GyHKIUAME, MEXAY JTanaMu oOMeHa BEIIeCTB, dTalaMHM KJIETOYHOTO LMKJIA U >KU3HEHHBIX
IUKIOB OPraHu3MOB, JTallaMd SMOPUOHAIBHOTO Pa3BUTHS, TEHOTUIIOM U  (EHOTUIIOM,
¢deHoTunom u (hakropamu Cpeasl OOUTAHHUS;

YMEHHE BBISIBISITH OTIUYHUTEIbHBIC MPU3HAKH JKUBBIX CHUCTEM, B TOM YHUCIIC PACTCHHI,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJIB30BaTh COOTBETCTBYIOUINE apTyMEHThI, OMOJIOTHYECKYI0O TEPMUHOJIOTHIO U
CHUMBOJIMKY JIJIS IOKa3aTeIbCTBA POJCTBA OPIraHU3MOB PA3HBIX CUCTEMATUYECKUX TPYIIIL,

YMEHHUE peliaTh OWOJIOTHYECKHE 33aJayH, BBISBIATH MNPUYUHHO-CIEICTBEHHBIC CBS3U
MEXYy HCCIEAyeMbIMH OHOJOTHYECKUMH TpOIleCCaMd U SBJICHUSMH, JellaTh BBIBOABI U
MIPOTHO3bI HA OCHOBAHMH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHUE BBIMOJHATH JIA0OPATOPHBIE M TPAKTHYECKHE PAa0OOTHI, COONIONATh MpaBWiIa TPU
pabote ¢ y4eOHBIM U JTa00paTOPHBIM 000PYIOBAHHEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATh HX HKCHEPUMEHTAIbHBIMU CPEACTBAMU,
dbopMynupys 1eb UCCIeI0BaHuUs, aHATTU3UPOBATD MOJIyY€HHBIE PE3YNIbTAThI U JAeNaTh BBIBOIBI,

YMEHHE y4acTBOBaTh B Y4EOHO-HCCIENOBATEIbCKONW paboTe 1Mo OMOJIOTHH, SKOJOTHU U
MeIUIHe, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, W MyOIMYHO MPEICTAaBISATH
MOJTy4YEHHBIC PE3yJIbTaThl HA YYCHUUECKUX KOH(PEPEHIIUSX;

YMEHHE OLIEHWBAaTh JTUYECKHE aCMEKThl COBPEMEHHBIX HCCIEAOBaHUNA B 00IacTH
OWosornu W MenWIUHBI (KJIOHWPOBAaHHME, HMCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAlpaBIEHHOE
W3MEHEHHEe TeHOMa U CO3[aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyayliei mpodeccuoHaIbHON 1EATEIbHOCTH B
obnactu OMONIOTHU, METUITUHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEIBCKOTO X035HCTBa, MUIIEBON
NPOMBIIIICHHOCTH, YITyOJIATh TO3HABaTEeNbHBIA HMHTEPEC, HANpPAaBICHHBIM Ha OCO3HAHHBIN
BBHIOOpP COOTBETCTBYIOIIEH mpodeccud W TPOJOJDKEHHE OHOJIOTMYECKOr0 00pa3oBaHUs B
OpraHu3alUsaX CPEAHEro NPOPEeCCHOHATBHOIO U BBICILIET0 00pa30BaHuUs.

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

c(OPMHUPOBAHHOCTh 3HAHHI O MECTE M POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(GbOpMUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHBI MHpa, B TO3HAHWU 3aKOHOB
MPHUPOJBI U PEHICHUH HKOJIOTHUYECKUX MPOOJIEM YeTOBEUeCTBa, a TaKXKE B PEIICHUU BOIPOCOB
PaMOHATFHOTO TPUPOJIONIONB30BaHUsl, U B (HOPMUPOBAHMHM IICHHOCTHOTO OTHOIIEHHS K
npupojie, oOIIECTBY, YEIIOBEKY, O BKJIaJIe POCCHUCKUX M 3apyOeKHBIX YIEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTHH;

YMEHHE BJIAJIETh CHCTEMON OMONIOTMYECKUX 3HAHUHM, KOTOpas BKIIOYAET ONpEACTCHUS U
MOHMMaHHUE CYINTHOCTH OCHOBONOJAralomUX OWOJIOTHYECKUX TEPMHHOB M TIOHATHHA (BUI,
sKocucTeMa, Ouocdepa), Ouonoruueckue Tteopun (dBomronuoHHas Tteopus Y. JlapBuHa,
CUHTeTHUYecKass Teopus sBomronuu), ydenus (A. H. CeBepmoBa — 0 MyTsSX U HaNpaBICHUSX
sBomonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus [x. Xapau
u B. BaitnGepra, 3aponpimeBoro cxoacrBa K. M. bopa), mpasuna (Muaumyma lO. JInbuxa,
9KOJIOTUYECKOW MUPaMHUIBI SHEPTHH ), TUIOoTE3bI (TunoTe3a «vupa PHK» V. I'mnbepra);

YMEHHE BJIAJETh OCHOBHBIMH METOJaMH HAyYHOTO TIO3HAHWS, WCIONIb3yeMbIMH B
OMOJIOTHYECKUX HCCIICAOBAHUAX JKUBBIX OOBEKTOB M JKOCUCTEM (ONHMCaHUE, H3MEpEeHHe,
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HaOJI0IeHNE, YKCIIEPUMEHT), CIIOCOOAMHU BBISBICHHS M OLIEHKHM AHTPOINOTCHHBIX M3MEHEHUH B
IPUPOJIE;

YMEHHME BBIACIATh CYLUICCTBEHHbIE INPU3HAKU: BHUAOB, OMOIrE€OLEHO30B, IKOCUCTEM U
O6uocdeppl, CTaOMIM3UPYIOILEro, MABMKYLIEIO W pa3pbIBAIOIIErO €CTECTBEHHOro 0TOopa,
JIJIONATPUYECKOT0 U CUMIIATPUUECKOTO BHI000pa30BaHMsl, BIUSHUS ABWKYIIUX CHJI 3BOJIOLUU
Ha TeHO(OH]| MOIMYJISAUHN, TPUCTOCOOICHHOCTH OPTaHU3MOB K cpene OOMTaHMs, YepeOBaHUS
HaIpaBJIEHUH 3BOJIIOLUH, KPYTOBOPOTA BELIECTB U MIOTOKA S3HEPTUU B IKOCUCTEMAX;

YMEHHUE YCTaHaBJIMBAaThb B3aUMOCBA3M MEXAY IPOLECCAMU HBOJIOLUH, JBUKYILIUMHU
CHJIaMH aHTPOIOreHE3a, KOMIIOHEHTAaMH Pa3IMYHbIX SKOCHCTEM U IPUCHOCOOIECHUSMHU K HUM
OpraHU3MOB;

YMEHUE BBISBIIATH OTIUYNTEIbHBIC IPU3HAKH )KUBBIX CUCTEM, IPUCIIOCOOICHHOCTh BUI0B
K cpefe oOuTaHMs, aOMOTUYECKMX M OMOTHMYECKHMX KOMIIOHEHTOB 3KOCHCTEM, B3aMMOCBs3EH
OpPraHU3MOB B COOOIECTBAX, AaHTPOIOI'€HHBIX U3MEHEHHH B 9KOCUCTEMAX CBOEH MECTHOCTH;

YMEHHUE HCIOIb30BATh COOTBETCTBYIOIINE apTyMEHTHI, ONOJIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIUKY [UIsl J0OKa3aTelIbCTBA pOJICTBA OPraHM3MOB pa3HbIX CHCTEMaTHYECKUX TIpYIII,
B3aMMOCBSI3M OPraHU3MOB U Cpe/bl OOMTaHHUs, €IMHCTBA YEIOBEYECKUX pac, HEOOXOAMMOCTU
COXpaHEHMsI MHOT00Opa3usi BUJOB M SKOCHCTEM KaK YCJIOBHUS COCYLIECTBOBAHHS HPUPOABI U
YeJI0BEYECTBA,

YMEHHME pellaTh OUOJIOTMYECKUE 3aJaud, BBISABIATH NPUUYUMHHO-CIIEICTBEHHBIE CBSI3U
MEXy HUCCIeAYeMbIMH OHOJIOTMYECKUMHU HpOLlecCaMM U SABJICHHUSMH, JelaThb BBIBOJIBI HU
IIPOrHO3bI HA OCHOBAHMH IIOJIYYE€HHBIX PE3YyJIbTaTOB;

YMEHME BBINOJIHATH JTAOOPATOpHbIE U IpaKTHUecKHe paboThl, cOOII0aTh MpaBuia MpU
pabote ¢ y4eOHBIM U JIa0OPATOPHBIM 00OPYI0BAHHUEM;

YMEHHUE BBIIBUraTh THUIOTE3bl, NPOBEPATh HUX SKCIEPUMEHTAIBHBIMH CPEJICTBAMH,
bopMynupys 1eNb UcCeI0BaHNs, aHAIM3UPOBATh MOJYUYECHHBIE PE3Y/IbTaThl U JIeNIaTh BHIBOJIBI,

YMEHUE Y4YacTBOBaTh B Y4YEOHO-HCCIEOBATEIHCKON pabdoTe MO OMOJIOTUM, DKOJIOTHH W
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJbHBIX HAay4HbIX OOIIECTB, M NMYOJMYHO MPEACTaBIATh
NOJIy4EeHHBIE PE3Yy/IbTaThl HA YYEHUYECKUX KOH(EpEeHIUX;

YMEHHME OLICHMBATb TUIOTE3bl M TEOPUHM O MPOUCXOKIACHUM IKU3HHU, YEIOBEKA U
YeJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUSIX U CIOCO0aX MpEeAOTBpAIlEHUs TI100abHBIX
W3MEHEHUH B 6uocdepe;

YMEHHUE OCYIIECTBIISATh OCO3HAHHBINA BBIOOP OyayIiel nmpohecCHoHaNbHON AeITeNbHOCTH
B o0macTh OWONOTHM, OKOJOTHUH, NPUPOIONOIb30BAHUSA, MEAMLMHBI, OHOTEXHOJOTHH,
NICUXOJIOTHH, BETEPUHAPUH, CEIHCKOTO XO3SAMCTBA, MUIIEBOM MPOMBIIIJIEHHOCTH, YIIyOIsTh
MO3HABATENIbHBII MHTEpEC, HamnpaBlIEHHbIH HAa OCO3HAHHBIA BBIOOP COOTBETCTBYIOIIEH
npodeccun U TMPOJODKEHHE OHOJIOTMYEecKOro  00pa3oBaHUS B OpraHM3alMAX CpPEIHEro

po(hecCHOHANIBFHOTO U BhICIIEr0 00pa3oBaHMUs.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
HaumenoBaunmue KoauyecTBO 4acos
Ne JaexkTpoHHble (undpoBbie) 00pa3oBaTebHbIE
pa3iesioB H TeM Kourpoubnble IIpakTHyeckue
n/n Bcero pecypcbl
NMPOrpaMmblI padoThI padoThbI
1 buonorus xak Hayka 1 0 0 https://resh.edu.ru/subject/5/10/
XK
2 HBBIC CHCTEMBL H X 2 0 0 https://resh.edu.ru/subject/5/10/
U3y4eHUe
3 Buosiornsa kieTku 2 0 0.5 https://content.edsoo.ru/lab/
X
4 HMITICCKad Oprafusati 10 1 1 https://content.edsoo.ru/lab/http://os.fipi.ru/tasks/6/a
KJICTKN
C
5 TPOCHHE 1 yHKIIUN 8 1 2 https://resh.edu.ru/subject/5/10 /http://os.fipi.ru/tasks/6/a
KJIETKHA
OO0OMeH BEIIECTB U
6 MPEBPAILICHUE YHEPTUH B 9 1 1 https://resh.edu.ru/subject/5/10/ http://os.fipi.ru/tasks/6/a
KIIETKE
Hacnencreennasa
7 uHpopManus u 9 1 0.5 https://resh.edu.ru/subject/5/10/https://content.edsoo.ru/lab/
peanmzanus €€ B KIIETKE
8 JKU3HEeHHBIN UK KIETKU 6 0 1 https://resh.edu.ru/subject/5/10/https://content.edsoo.ru/lab/
C
9 TPOCHHE 1 YHKIIHN 17 1 15 https://resh.edu.ru/subject/5/10/https://content.edsoo.ru/lab/
OpraHu3MOB
P
10 ASMHOICHHE 1 pasBHTHe 8 1 15 https://resh.edu.ru/subject/5/10/https://content.edsoo.ru/lab/
OpraHnu3MOB
1" _
11 CHCTHKA — Hayka o 2 0 0.5 https://resh.edu.ru/subject/5/10/https://content.edsoo.ru/lab/

HaCJICACTBCHHOCTHU U
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https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://content.edsoo.ru/lab/
https://content.edsoo.ru/lab/http:/os.fipi.ru/tasks/6/a
https://resh.edu.ru/subject/5/10
http://os.fipi.ru/tasks/6/a
https://resh.edu.ru/subject/5/10/
http://os.fipi.ru/tasks/6/a
https://resh.edu.ru/subject/5/10/https:/content.edsoo.ru/lab/
https://resh.edu.ru/subject/5/10/https:/content.edsoo.ru/lab/
https://resh.edu.ru/subject/5/10/https:/content.edsoo.ru/lab/
https://resh.edu.ru/subject/5/10/https:/content.edsoo.ru/lab/
https://resh.edu.ru/subject/5/10/https:/content.edsoo.ru/lab/

N3MCHYUBOCTH
OpraHnu3mMoB
12 3aKonoMepHoCTH 10 1 https://resh.edu.ru/subject/5/10/https://content.edsoo.ru/lab/
HaCJICACTBCHHOCTHU
13 3aKonoMepHoCTH 6 1 https://resh.edu.ru/subject/5/10/https://content.edsoo.ru/lab/
N3MCHYUBOCTH
14 I'enetnka geoBeka 3 0.5 https://resh.edu.ru/subject/5/10/https://content.edsoo.ru/lab/
15 Cenexkuusi OpraHu3MoB 4 1 https://resh.edu.ru/subject/5/10/https://content.edsoo.ru/lab/
b
16 HOTEXHONOTHA H 4 0 https://resh.edu.ru/subject/5/10/
CHHTCTHUUYCCKAs 6I/IOJ'IOFI/IH
17 PesepBHOe Bpemst 1 0 https://resh.edu.ru/subject/5/10/
OBILIEE KOJIMYECTBO 102 13
YACOB I10 [TIPOTPAMME
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https://resh.edu.ru/subject/5/10/https:/content.edsoo.ru/lab/
https://resh.edu.ru/subject/5/10/https:/content.edsoo.ru/lab/
https://resh.edu.ru/subject/5/10/https:/content.edsoo.ru/lab/
https://resh.edu.ru/subject/5/10/https:/content.edsoo.ru/lab/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

11 KJIACC

HaumMenoBanue KojauuecTBO 4acoB
Ne JaexkTpoHHbIe (HU(poBbHIe) 00pa3oBaTebHbIE
pa3iesioB M TeM Kontposbubie IIpakTnueckue
n/n Bcero pecypchl
NMPOrpaMmblI padoThI padoThbI
3apoKJeHUE U pa3BUTHE
1 PBOTIOLHOHHbIX 4 0 0 https://resh.edu.ru/subject/5/11/
IIPEICTABICHUU B
ounosoruu
MuxkposBoItONus U €€ https://resh.edu.ru/subject/5/11/https://content.edsoo.ru/lab/
2 14 1 2 "
pe3yabTaThl http://os.fipi.ru/tasks/6/a
3 Maxpoosormiows u e¢ 6 0 0 https://resh.edu.ru/subject/5/11/
pe3ynbTaThl
IIpoucxoxnenue u https://resh.edu.ru/subject/5/11/https://content.edsoo.ru/lab/
4 15 1 1.5 .
pa3BUTHE KU3HU HA 3emiie http://os.fipi.ru/tasks/6/a
IT . .
5 POHCXOMUCHHC HETOBCKA 10 1 1 https://resh.edu.ru/subject/5/11/ http://os.fipi.ru/tasks/6/a
— QHTPOIIOTeHE3
DKoJorus — Hayka o
B3aUMOOTHOUIEHUSIX Opra-
6 HU3MOB M HaIOPraHU3MEH- 3 0 0.5 https://resh.edu.ru/subject/5/11/https://content.edsoo.ru/lab/
HBIX CUCTEM C OKPYKato-
mier cpeaom
Opranusmsl 1 cpesa https://resh.edu.ru/subject/5/11/https://content.edsoo.ru/lab/
7 9 1 15 ] "
oOHnTaHus http://os.fipi.ru/tasks/6/a
DKO0JI0TUS BUOOB U https://resh.edu.ru/subject/5/11/https://content.edsoo.ru/lab/
8 . 9 1 1.5 ] .
MO YJISAIANA http://os.fipi.ru/tasks/6/a
9 DKOIOTrUs COOOIIECTB. 12 1 05 https://resh.edu.ru/subject/5/11/https://content.edsoo.ru/lab/

DKOJIOTUYECKUE CUCTEMBI

http://os.fipi.ru/tasks/6/a
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https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/https:/content.edsoo.ru/lab/
http://os.fipi.ru/tasks/6/a
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/https:/content.edsoo.ru/lab/
http://os.fipi.ru/tasks/6/a
https://resh.edu.ru/subject/5/11/
http://os.fipi.ru/tasks/6/a
https://resh.edu.ru/subject/5/11/https:/content.edsoo.ru/lab/
https://resh.edu.ru/subject/5/11/https:/content.edsoo.ru/lab/
http://os.fipi.ru/tasks/6/a
https://resh.edu.ru/subject/5/11/https:/content.edsoo.ru/lab/
http://os.fipi.ru/tasks/6/a
https://resh.edu.ru/subject/5/11/https:/content.edsoo.ru/lab/
http://os.fipi.ru/tasks/6/a

b - §)
10 nocepa — riodansnas 6 0 https://resh.edu.ru/subject/5/11/
JKOCHUCTCMA
q
11 CJIOBCI 1 OKpYysatotmad 6 0 https://resh.edu.ru/subject/5/11/
cpena
12 PeszepBHOE Bpems 8 0 http://os.fipi.ru/tasks/6/a
OBIIEE KOJIMYECTBO 102 8.5
YACOB I10 I[TPOT'PAMME '
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https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
http://os.fipi.ru/tasks/6/a

IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bceero H3yYeHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 buosnorus kak KOMILIEKCHas HayKa U Kak 1 0 0 https://www.sbio.info
94acTh COBPEMEHHOTO O0IIIeCTBa 05.09.2023  info uroki.net.
2 X i 1 0 0 https:// .shio.info/
UBBIE CUCTEMBI U UX CBOMCTBA 06.09.2023 ps://www.sbio.i
3 VYpoBHEBas opraHu3anus )KUBbIX CHCTEM 1 0 0 08.09.2023 https://www.sbio.info/
HcTopust OTKPBITHS U U3Y4YEHHUS KIETKH. .
4 1 0 0 https://www.sbio.info/
Knerounas teopust 12.09.2023 :
Meroasl MOJIEKYIIIPHON U KJIETOYHON
6uosoruu. [Ipaktnueckas padora 1 o
J3VICHNE METONOB KICTOUHON GHOMTo- https://www.sbio.info/
5 YHCHHE METOAOB [ICTORHO oo 1 0 0.5 https://content.edsoo
ruu (xpomarorpadus, aneKkrpodopes, 13.09.2023 ru/lab/
muddepennmanbHoe 1eHTpudyrupona-
nue, [1LP)»
6 KOHTp"onLHas{ pabota 1 "Bbuosorus kak 1 1 0 Onlaine Test Pad
Hayka 15.09.2023
XHWMHYECKUH COCTAB KIETKH"
7 MuHepaabHbIC BEIIECTBA KIIETKH, UX 1 0 0 19.09.2023 https://www.shio.info/
Ouosiornyeckas poJb
Opranuyeckue BellecTBa KIETKH —
8 1 0 0.5 https://content.edsoo/
oenku. Jlaboparopnas padorta 1 20.09.2023 :
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https://www.sbio.info/
https://www.sbio.info/
https://www.sbio.info/
https://www.sbio.info/
https://www.sbio.info/
https://content.edsoo/
https://www.sbio.info/
https://content.edsoo/

«Ob6Hapyx)eHne 6eJIKOB ¢ TTOMOIIBIO
KA4eCTBEHHBIX PEaKIUil»

CoiicTBa, Knaccupukanys u GyHKIUN

9 https:// .shio.info/
Gemcos 0 22.00.2023 oSO

Opranuyeckue BelecTBa KJIETKH — .

10 0 https://www.sbio.info/
YTIEBOIEL 26.00.2023 P
Opranuueckue BelecTBa KIETKU — L

11 https:// .shio.info/
ST TB1 0 27.00.2023 T ro LSOO
Hyxneunossie kucnotsl. JIHK n PHK.

12 Jlabopatopuas paora 2 «/cenenoanie 0.5 https://content.edsoo/lab/
HYKJICUHOBBIX KHCJIOT, BBIICJICHHBIX U3 29.09.2023
KJIETOK Pa3JIMIHBIX OPTaHU3MOB

13 Crpoenne  pymiun ATO. llpyrue 0 https://element.ru
nykieosuarpudocdars (HTD) 03.10.2023
CexBenupoBanue JIHK. Meroasl
T€HOMUKH, TPAHCKPUTITOMUKH, .

14 0 https://www.sbio.info/
MPOTEOMUKHU.METO/IbI CTPYKTYPHOU 04.10.2023 .
Ouosiorum.

15 Kontponbnas padota No2 "Xumudeckas 0 https://o0s.fipi.ru/tasks
OpraHu3anys KieTku" 06.10.2023  //6/a

16 Tunsl knetok. [IpokapuoTnueckas KieTka 0 10.10.2023 https://www.sbio.info/
CtpoeHure 2yKapuoTUYECKOMN KIETKH.

17 IIpakTruyeckas padora 2 «M3ydyeHue 0.5 11.10.2023 https://content.edsoo/lab/
CBOMCTB KJIETOUYHOM MEMOPaHbD» o

18 IToBepXHOCTHBII annapar KJIETKH 0 13.102023 https://element.ru/

19 OnHomMeMOpaHHBIE OPTraHOUIABI KIICTKH. 0.5 https://content.edsoo/lab/
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https://www.sbio.info/
https://www.sbio.info/
https://www.sbio.info/
https://content.edsoo/lab/
https://element.ru/
https://www.sbio.info/
https://os.fipi.ru/tasks
https://www.sbio.info/
https://content.edsoo/lab/
https://element.ru/
https://content.edsoo/lab/

[Ipaktuyeckas padora 3 «M3ydyenue
JBUKCHMSI LINTOILIA3MbI B PACTUTEIIBHBIX
KJIETKaX»

17.10.2023

20

[TosryaBTOHOMHBIE OPTAaHOUIBI KIETKH:
MUTOXOHJIPUH, IIacTu el JlabopaTopHas
pabora 3 «MccnenoBanue mia3Mosn3a u
JeTIIa3MOJIM3a B PACTUTEIILHBIX KIIETKAX)

0.5

18.10.2023

https://content.edsoo/lab/

21

22

HememOpanHbie opraHou/ bl KJIETKU

Crtpoenue u GyHKIMHU Aapa

20.10.2023

24.10.2023

https://element.ru/

https://element.ru/

23

CpaBHHTENbHAS XapaKTEPUCTUKA KIIETOK
sykapuot. JlabopaTtopHas pabota 4
«M3ydyeHue cTpoeHHs KJIETOK Pa3InYHbIX
OpPTraHU3MOBY

0.5

25.10.2023

https://content.edsoo/lab/

24

25

26

ACCUMUIISIIIAS U TUCCUMMUIISIIIAS — JIBE
CTOpOHBI MeTabom3Ma. Turbl oOMeHa
BemiecTB. JlabopaTopHas pabora 5
«M3ydyeHue KaTaIuTHYECKON aKTUBHOCTH
(bepMeHTOB (Ha mpuMepe aMHIIa3bl WK
KaTasas3bl)»

depMEHTaTUBHBIN XapaKTep peakui
KJIETOYHOTO MeTabosm3ma. JlabopaTopHas
pabota 6«3yueHue hepMEeHTaTUBHOTO
pacuieIUIeHHs IIEPOKCHUIA BOJOPOAA B
PaCTUTENBHBIX U KUBOTHBIX KIIETKAX)

benku-akTuBaTOPHI M OCIKU-UHTHOUTOPHI

0.5

0.5

27.10.2023

07.11.2023

08.11.2023

https://content.edsoo/lab/

https://content.edsoo/lab/

https://element.ru/
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https://content.edsoo/lab/
https://element.ru/
https://element.ru/
https://content.edsoo/lab/
https://content.edsoo/lab/
https://content.edsoo/lab/
https://element.ru/

27 A i 0 https:// .shio.inf
BTOTPO(HBINH THIT 0OMEHa BELIeCTB 0 10.11.2023 ps://www.sbio.info/
2 ) https:// .shio.i
8 OTOCHHTE3 0 14.11.2023 ps://www.sbio.info/
XemocuHTes. JJaboparopnas padota 7

29 «CpaBHeHHe poIeccoB POTOCHHTE3A U 0.5 15.11.2023 https://content.edsoo/lab/
XEMOCHUHTE3a»

AHasrpobHbIe opranu3mbl. Buabsr 6posxke-

30 Hus. JlabopatopHas pabora 8 «Cpas- 0.5 1711.2023 https://content.edsoo/lab/
HEHUE MPOIIECCOB OPOKEHUS U IBIXAHUSD o
AspoOHbBIE OPraHU3Mbl. JTaIbl L

31 https:// .shio.info/
SHEPTEeTUYECKOro OOMEeHa 0 21.11.2023 DS.IRARIRN.SDIC-IT0
DHeprus MeMOpPaHHOTO TPaiueHTa

32 HpOTOHOB.VCI/IHTC?: ATO®: pabota 0 99 11.2023 https://www.sbio.info/
npoToHHON AT®-cuHTa3bI

33 Peakuuu MaTpu4HOro cUHTE3a 0 94.11.2023 https://biomolekula.ru
Tpanckpunuus — MaTpU4YHBIA CHUHTE3 .

34 https: lekula.
PHK 0 98.11.2023 ttps://biomolekula.ru/

35 Tpaucsiiust u e€ 3Tarbl 0 29112023 https://biomolekula.ru/
KoaupoBanue amurokucnor. Ponb .

36 0 https://biomolekula.ru/
pubocom B OmocuHTe3e Oenka 01.12.2023 : OMmOTERLa.IL
Opranu3zanys reHoMa y IpoKapuoT U

37 AyKapuoT. MONEKYJISIpHBIE MEXaHU3MBI 0 05.12.2023 https://biomolekula.ru/
9KCIIPECCUU TE€HOB Y SYKAPHOT
Kontponbras padora 3 "Ctpoenue u -

38 0 https://os.fipi.ru/tasks
dbyHKIMH KIETKA" 06.12.2023 : 'L
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https://www.sbio.info/
https://www.sbio.info/
https://content.edsoo/lab/
https://content.edsoo/lab/
https://www.sbio.info/
https://www.sbio.info/
https://biomolekula.ru/
https://biomolekula.ru/
https://biomolekula.ru/
https://biomolekula.ru/
https://biomolekula.ru/
https://os.fipi.ru/tasks

Bupycsl — BHeKsIeTOUHBIE (POPMBI )KUZHU

39 1 oOsMraTHeIC MapasuThl. [IpakTuyeckas 0.5 08.12.2023 https://www.sbio.info/
pabota 4 «Co3nanue MOJIeTIN BUPYyCa» o
BupycHsle 3a0051eBaHuS YeIIOBEKa, .

40 0 https:// .shio.info/
KUBOTHBIX, PACTEHUI 12.12.2023 DS-IANAN.SDI0.1
Hanorexnonoruu B 6uonoruu u

41 0 https://medbiol.ru/
MEIULIMHE 13.12.2023 D

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

43 Martpuunsiii cunte3 JHK 0 10122023 https://biomolekula.ru/
XpomocoMsl. JITaboparopHas padora 9

44 «M3yueHne XpoMOCOM Ha OTOBBIX 0.5 90.12.2023 https://content.edsoo/lab/
MUKpOTIperiapaTax

45 Jlenenue KIeTKH — MHUTO3 0 99 12 2023 https://biomolekula.ru/
Tunel knetok. Kapruokunes 1 IUTOKUHES.

10«H

46 ~ Jtaboparopmas pabora l0«Habmozere 0.5 https://content.edsoo/lab/
MHUTO3a B KJI€TKaX KOHYMKa KOpelllKa JyKa 26.12.2023
(Ha TOTOBBIX MUKpOIIpEnapaTax)»

Perynsmus >kKM3HEHHOTO ITUKJIA KJIETOK. L

47 0 https://www.sbio.info/
Opranus3Mm Kak eauHOE 1IETI0e. 27.12.2023 D
Konrponsnas padora 4 ")Ku3HeHHBII -

48 0 https://os.fipi.ru/tasks
LIUKJI KJIETKA." 29.12.2023 D DL
T 78

49 KA pacTerH Ha(jopaTopHajl padora 0.5 https://content.edsoo/lab/
11 «M3yueHue TkaHel pacTEHUI» 09.01.2024

50 TkaHU )KUBOTHBIX M YEJIOBEKA. Ha6013a- 05 https://content.edsoo/lab/
TopHas padota 12 «3ydeHue TkaHen 10.01.2024
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https://www.sbio.info/
https://www.sbio.info/
https://medbiol.ru/
https://www.sbio.info/
https://biomolekula.ru/
https://content.edsoo/lab/
https://biomolekula.ru/
https://content.edsoo/lab/
https://www.sbio.info/
https://os.fipi.ru/tasks
https://content.edsoo/lab/
https://content.edsoo/lab/

KHUBOTHBIX»

Opransl. Cuctemsl opranoB. Jlaboparop-

o1 Has pabota 13«M3yyeHne opraHoB IBET- 0.5 12.01.2024 https://content.edsoo/lab/
KOBOT'O PaCTCHHUS»
52 Ormopa Tena opraHu3MOB 0 16.01.2024 https://www.sbio.info/
53 JIBUM>KCHHE OpraHU3MOB 0 17.01.2024 https://www.sbio.info/
54 [Turanue oprannu3zMoB 0 10.01.2024 https://www.sbio.info/
. S —
56 JlpIxaHue OpraHu3MOB 0 24.01.2024 https://www.sbio.info/
57 f;::ll:;:z MIO3BOHOYHBIX KHBOTHBIX U 0 N httos:/www.sbio.info/
58 TpaHcnopT BelecTB y OpraHu3MoB 0 30.01.2024 https://www.sbio.info/
60 Brigenenue y opraHu3mMoB 0 02.02.2024 https://www.sbio.info/
o1 jzﬁiﬁaiggzg:?%MMMYHHM 0 06.02.2024 ~ |Pswwnsoio.infol
62 i;izgz‘;ﬁm # PELYIAIELY 0 07099004 S /Anwnsbio.infol
63 ['ymopanbpHas perysius 1 SHIOKpUHHAS 0 https://www.sbio.info/
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https://content.edsoo/lab/
https://www.sbio.info/
https://www.sbio.info/
https://www.sbio.info/
https://www.sbio.info/
https://www.sbio.info/
https://www.sbio.info/
https://www.sbio.info/
https://www.sbio.info/
https://www.sbio.info/
https://www.sbio.info/
https://www.sbio.info/
https://www.sbio.info/

CUCTEMA )KMBOTHBIX U YCJIOBCKA.

09.02.2024

64

65

KontponbHas padota 5 "Tkanu,0pranbl u
CUCTEMBI OPTaHOB,PETyISIUs (YHKITUI
OpraHu3MoB"

@DopMbl pa3MHOKEHUSI OPIraHU3MOB

13.02.2024

14.02.2024

https://os.fipi.ru/tasks

https://www.sbio.info/

66

[TonoBoe pazmMHOKEHUE

16.02.2024

https://www.shio.info/

67

68

69

Meiio3

I'amerorenes. OO6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIeTOK. JlabopaTopHas paborta
14 «13yueHune cTpoeHus MOJIOBBIX KIETOK
Ha TOTOBBIX MUKpOIIpENapaTax»»
NHauBuayanbHOE pa3BUTHE OPraHU3MOB

— OHTOI'CHC3. 3aKJ'Ia,I[Ka OpTraHOB U
TKaHEH u3 3apOAbIIICBBIX JINCTKOB.

0.5

20.02.2024

21.02.2024

27.02.2024

https://www.sbio.info/

https://content.edsoo/lab/

https://www.sbio.info/

70

Poct u pa3zButue xuBoTHbIX. JlabopaTop-
Has pabota 15 «BrisgBIeHHE TPU3HAKOB
CXOJICTBA 3apO/IbIIIEH MO3BOHOYHBIX
AKHUBOTHBIX)»

0.5

28.02.2024

https://content.edsoo/lab/

71

PasMHOkeHME U pa3BUTHE PACTEHUI.
JlabopaTtopHas pabota 16 «CtpoeHue
OpPraHOB Pa3MHOKEHUS BBICILIUX
pacTeHui)

0.5

01.03.2024

https://content.edsoo/lab/

72

Kontponbnas padota 6 "PazmHOXeHUE 1
pa3BUTHE OPraHU3MOB"

05.03.2024

https://os.fipi.ru/tasks

73

I/ICTOpI/IH CTAHOBJICHUSA U PA3BUTHUA

https://www.sbio.info/
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https://content.edsoo/lab/
https://content.edsoo/lab/
https://os.fipi.ru/tasks
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ICHCTUKH KaK HAyKH

06.03.2024

OCHOBHBIE TTIOHSTHSA M CHUMBOJIBI T€HETKH.

74 Jlaboparopuas padota 17«Ipo3oduia 0.5 12.03.2024 https://content.edsoo/lab/
KaK 00BEKT F€HETUYCCKUX MCCIICTOBHUI o
3aKOHOMEPHOCTH Hacle0BaHUs TPU3H-
aKoB. MoHOTMOpUIHOE CKPEIIUBAHUE.

75 [IpakTuueckas pabora 5 "M3yuenue pe- 0.5 13.03.2024 https://content.edsoo/lab/
3yJAbTATOB MOHOTUOPHIHOTO CKPEIIIH- A
BaHUS Y 1p030¢p b
[{uTomornyeckue OCHOBBI .

76 0 https:// .shio.info/
MOHOTHOPHIHOTO CKPEIIMBAHUS 15.03.2024 PN, SN0
AHaJIM3UPYIOLIEE CKPEUIMBAHUE. .

77 0 https://www.sbio.info/
Henonnoe nomunupoBanue 19.03.2024 :

Jurnbpunnoe ckpemubanue. [Ipaktuye-
n

78 kasl pabota 6 «J3yueHie pesyibTaTon 0.5 https://content.edsoo/lab/
JUTUOPUIHOTO CKPELIUBaHUS Y IP0O30- 20.03.2024
buab»

[{uTomornyeckue OCHOBBI AUTUOPUTHOTO .

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

80 https://medbiol.ru/
CuenieHHOE HacIe10BaHKEe MPU3HAKOB 0 02.04.2024 ps://medbiol.ru

81 XpOMOCOMHasI TEOPHUS HACIICJACTBEHHOCTH 0 3.04.2024 | https://www.sbio.info/

82 r https://medbiol.ru/

€HEeTHKa 1oJja 0 05.04.2024 ps://medbiol.ru
I'enoTHn Kak MeJIOCTHAS CHUCTEMA.
r i https://medbiol.ru/

83 eHeTqu:CKHH KOHTPOJIb Pa3BUTH 0 09.04.2024 ps://medbiol.ru
PACTeHMIA,)KUBOTHBIX U YETIOBEKA.

84 Kontponbras padota 7 "3aKOHOMEPHOCTH 0 https://os.fipi.ru/tasks
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HacJeaCcTBEHHOCTH"

10.04.2024

85

86

N3MeHuYnBOCTH MpU3HAKOB. Buibl
U3MEHUYUBOCTHA

MoaudukarmoHHass K3MEHYUBOCTh

12.04.2024

16.04.2024

https://www.sbio.info/

https://www.sbio.info/

87

BapuanunoHHbIN psia U BapUaLMOHHAS
kpuBas. JlabopatopHas padora 18
«HMccnenoBanue 3akOHOMEPHOCTEN MOAM-
¢bukannonHoi nsmeHnunBoctu. [loctpoe-
HUE€ BApUALIMOHHOTO Psifia U BapUALIMOH-
HOW KPUBOI»

0.5

17.04.2024

https://www.shio.info/

88

I'enoTunudeckas H3MEHUNBOCTb.
KomOnHaTuBHAsS H3MEHYHBOCTD

19.04.2024

https://www.shio.info/

89

90

91

MyranmonHas ”3MeH4YUBOCTh. [IpakTu-
yeckas padora 7 «Myranuu y Apo30Qpuiibl
(Ha roTOBBIX MUKpOIIpenapaTax)»

3aKOHOMEPHOCTU MYTallMOHHOTO
npoiiecca. JUUreHeTHKA U STUT€HOMHKA
I'eneruxa yenoseka. [IpakTuueckas

pabota 8 «CocTaBieHue U aHAIH3
POIOCIOBHON»

0.5

0.5

23.04.2024

24.04.2024

26.04.2024

https://content.edsoo/lab/

https://medbiol.ru/

https://medbiol.ru/

92

MeTtoasl MEIUIIMHCKON TeHETUKHU. 3HaUe-
HHE MEAUIIMHCKOW F€HETUKHU B MPEIOT-
BpAILICHUU U JIEYEHUU T€HETUYECKUX
3a00/I€BaHNH YeIOBEKA.

30.04.2024

https://medbiol.ru/

93

Kontponbhas padota 8 "3aKOHOMEpHOCTH
W3MEHYUBOCTH"

03.05.2024

https://os.fipi.ru/tasks

94

OCHOBHBIE TTOHSITHUSA CCJICKIIUU.

0.5

https://content.edsoo/lab/
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Jlaboparopuas padota 19 «3ydenue 07.05.2024
COPTOB KYJbTYPHBIX PACTCHUHN U TIOPOJT
JOMAITHUX KHUBOTHBIX

MeTob! celneKIIMOHHON paboThI.

2 . https: tent. I
95 Jlaboparopnas padota 20 «13ydenue 1 0 0.5 08.05.2024 ps://content.edsoo/lab/

METOJOB CEJIEKI[UU PACTCHUI»

Z[OCTI/I)KGHI/ISI CCIICKIIN paCTeHI/Iﬁ H KH-

96 BOTHbIX. [IpakTuyeckas padora 9 1 0 0.5 10.05.2024 https://content.edsoo/lab/

«IIpuBUBKa pacTeHHI»

CoxpaHeHue, U3ydeHHe U UCIO0JIb30BaHHE .
p i 1 0 0 https://www.sbio.info/

97
TeHETUYECKUX PECypCOB 14.05.2024

buoTexHoorus kak Hayka u 0Tpacib
98 npousBojcTBa. [IpakTuueckas padora 10 1 0 0.5 15.05.2024 https://content.edsoo/lab/
«M3ydyeHue 00beKTOB OMOTEXHOIOTUI R

OcHOBHBIE HaIlTpaBJICHUA CUHTETUUECKOH

99 HONOMIH 1 0 0 17.05.2024 https://www.sbio.info/

100 XpOMOCOMHas U TE€HHasl HHKECHEPUS 1 0 0 91.05.2024 https://medbiol.ru/

https: iol.

101 MenuimacKkre OUOTEXHOIOT I 1 0 0 99 05.2024 ttps://medbiol.ru/

PesepsHbiit ypok. [IoBTopenue, -

102 1 https://os.fipi.ru/task
0 000011IeHHEe, CUCTEMATH3aI1s 3HAHUH 0 0 24.05.2024 S-705.TIPLTURASKS
OBIIEE KOJIMYECTBO HACOB I10 102 3 15
[TPOTPAMME
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11 KJIACC

KoaunuecTBO 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Kontposabubie IlpakTuyeckue
n/n Bcero u3ydyeHusi  o0pa3oBaTe/IbHbIC pecypChl
padoThI padoTshI
1 OodmonionHas reopust Y. Jlapsuna 1 0 0 http://wwwdarwinmuseum.ru/
BIDKYIIUE CHUIIbI BOJIOIUU BHIOB .
2 Hpinkym B A 1 0 0 http://wwwdarwinmuseum.ru/
o Y. /lapsuny
Bbopn0a 3a cymiecTBoBaHue,
3 €CTECTBEHHBIN U UCKYCCTBEHHBIN 1 0 0 http://wwwdarwinmuseum.ru/
otbop
DopMHUPOBAHNE CUHTETUYECKOM .
4 PMHP 1 0 0 httpsresh.edu.ru/subjekt/5/11/
TEOPUH IBOJIOIIAN
Kontponbnas padota Nel'"Pazputue -
5 P P o 1 1 0 https://0s.fipi.ru/tasks
ABOJIIOIIMOHHBIX TPECTaBICHUN
DTarbl HBOJIIOIIMOHHOTO MPOIecca: .
6 B pott 1 0 0 http://wwwdarwinmuseum.ru/
MHUKPO3BOJTIOIUS ¥ MAKPOIBOJFOIIHS
3aKOH TeHETHYECKOTO PAaBHOBECHS
k. Xapau, B. BaitnOepra. JIabopa-
7 A P P P 1 0 0.5 https://content.edsoo/lab/
TopHas paboTa «BpIsBIEHNE U3MEH-
YUBOCTH y 0COOEH OTHOTO BHIa»
[Tomymsiius — sneMeHTapHas .
8 Y P 1 0 0 https://www.sbio.info/
€IMHUIIA YBOJIIOIIAN
DnemeHTapHbIe (HaKTOPHI .
9 P b P 1 0 0 https://www.sbio.info/
sBOOIUH. DPPEKT OCHOBATE.
Murpauuu. M3o0aumuu nomymsmii: _
10 part 5 i 1 0 0 https://www.sbio.info/

reorpaduyeckas, OnoJIorundecKas
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11

EctectBenHsbIit oTOOp —
HATPABJISIFOIIUN (aKTOpP IBOIIOIUH

http://wwwdarwinmuseum.ru/

12

13

14

15

16

[TosoBoit oTOOP

HpI/ICHOCO6HeHHOCTB OpPraHnu3MoOB KaK

Pe3yNbTaT MUKPOIBOIIOIHH.
JlaGopaTtopHas paborta «3ydueHue
apoMop(h030B U UIUOAAANITAIIUN Y
pPacTEHUN U KUBOTHBIX)»

[Tpumepb! pUCTIOCOOICHHH Y
OpraHu3MoB: Mopdoiornyeckue,
¢busnonornueckue, ONOXMMUICCKHE,
noBenieHueckue. JlabopatopHas
pabota «IIpucmocobneHus
OpPTaHU3MOB U UX OTHOCHUTEIIbHAs
11eTIECO00Pa3HOCTH»

Bun, ero kpurepuu u CTpykTypa.
JlaGopatopnas pabora «CpaBHeHUE
BHJIOB 110 MOP(OJIOTHYECKOMY
KPUTEPHIO»

Crpykrypa BUIa

0.5

0.5

0.5

http://wwwdarwinmuseum.ru/

https://content.edsoo/lab/

https://content.edsoo/lab/

https://content.edsoo/lab/

https://www.sbio.info/

17

BunoobpazoBanue kak pe3yabTaT
MHUKPO3BOJTIOINH

https://www.sbio.info/

18

19

KonrtponbHas pabora
"MUKpPO3BOIIOLHNS U €€ Pe3yJIbTaTh"

MakposBonronus.
[TaneoHTOIOrNYECKHE METOBI
U3Yy4YEeHUs IBOJIIOLUN

https://os.fipi.ru/tasks

http://wwwdarwinmuseum.ru/

20

buoreorpaduueckue MeTo b1

http://wwwdarwinmuseum.ru/
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HU3YUCHUS 3BOJIFOIUN

21

22

23

DMOPHOIOTHYECKHE M CPABHUTEIIBHO-
Mopdoorudeckne MeTo Ikl U3yIeHHS
IBOJIIOLIUU

MonekynsipHO-TeHETHUECKHE,
OMOXMMHYECKHE U MAaTEeMaTUYECKUE
METO/JIbI U3yUYECHHS IBOJIOIUU

OO6mre 3aKOHOMEPHOCTH
SBOJIIOLIMU. A JAIITHBHAS

panuanus. HepaBHOMEpHOCTh TEMIIOB
SBOJIIOLUH.

http://wwwdarwinmuseum.ru/

http://wwwdarwinmuseum.ru/

http://wwwdarwinmuseum.ru/

24

KonTponbnas padota
"Makpo3BOIIOLUS U €€ Pe3yabTaThl"

https://os.fipi.ru/tasks

25

26

HaquI)Ie THUIIOTEC3bI HpOI/ICXO)K}ICHI/IH
JKA3HU Ha 3emiie

Z[OHayLIHBIe MMpEACTaBJICHUS O
3apOKACHUU KU3HU

https://www.sbio.info/

https://www.sbio.info/

27

OcHOBHBIE 3TaIlbl HEOPraHNYECKON
HBOJIIOLIMH

https://www.shio.info/

28

29

30

I'nmotessl 3apOXKIACHUSA )KU3HU

HcTopus 3emMau 1 METOMBI €€
uzyuenus. JlaboparopHas pabota
«M3ydeHue 1 onrcaHue UCKOTAaeMbIX
OCTaTKOB JIPEBHUX OPTaHU3MOBY

HauanbHele 3Tarsl opraHndeckon
9BOJIIOLUA

0.5

https://www.sbio.info/

https://content.edsoo/lab/

https://www.sbio.info/

31

DBOJIIOLHS DYKAPUOT

https://www.sbio.info/
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32

OCHOBHBIE 3TaITbl BOTIOIIUU
pactutensHoro Mupa. [IpakTiueckas
pabora «3yyeHue ocobeHHOCTEH
CTPOCHUS PAaCTCHUMN Pa3HBIX OTIEIIOBY»

0.5

https://content.edsoo/lab/

33

OCHOBHBIE 3Tarbl YBOJIIOIUN
KMUBOTHOTO MHUpaA

https://www.shio.info/

34

35

DBOIIOLIUS )KUBOTHBIX. [IpakTHueckas
paborta «/3ydeHne ocoOeHHOCTEH
CTPOCHUS MO3BOHOYHBIX ) XUBOTHBIX»

PasButne xn3Hu Ha 3emie 1Mo opaM U
nepuoaam

0.5

https://content.edsoo/lab/

https://www.sbio.info/

36

MaccoBble BBIMUPAHHS —
9KOJIOTMYECKHUE KPU3UCHI ITPOLIOTO

https://www.shio.info/

37

38

39

CoBpeMeHHBIN IKOTOTHYECKUIN
KpU3UC, €T0 OCOOEHHOCTH

CoBpemeHHas cuctema
OpPraHUYEeCcKOro MpOILIOro.
OcCHOBHBIE CHUCTEMAaTHYECKHE TPYIIIbI
OpPTaHU3MOB.

KonrtponbHas pabora
"ITporcxosxaeHne U pa3BUTHE KU3HU
Ha 3emie"

https://www.sbio.info/

https://www.sbio.info/

https://os.fipi.ru/tasks

40

AHTpONOJIOTHSI — HAayKa O 4eJIOBEKE

https://antropogenez.ru

41

42

PazButue npencrasnenuii o
MPOUCXO0KICHUHU YEIOBEKa

MecTto yenoBeka B cUCTEME
opranudeckoro mupa. JlaboparopHas
pabota «3ydenne ocoOeHHOCTEH

0.5

https://antropogenez.ru/

https://content.edsoo/lab/
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CTPOCHUSA CKECJICTA YCJIOBCKA,
CBA3aHHBIX C IIPAMOXOXICHUEM

43 JIBM>KyIIME CUIIbl aHTPOIIOI€HE3a 0 https://antropogenez.ru/
CooTHouleHne ONOJIOrHYeCKuX U

44 COIMAIBHBIX (haKTOPOB B 0 https://antropogenez.ru/
aHTPOIIOTreHe3e

45 OCHOBHBIE CTaJTUU AHTPOIIOTCHE3a 0 https://antropogenez.ru/
[TanieoreneTuka u najaeoreHOMHUKA.

46 Me:xucuuniIMHapHble METOIbI 0 https://antropogenez.ru/
AHTPOIIOJIOTHH.

47 DBOJIIOLMS COBPEMEHHOTO YEJIOBEKA 0 https://antropogenez.ru/
Yenoseueckue packl. [IpakTuyeckas

48 pabota «3ydeHune 3K0IOrHIeCcKux 0.5 https://antropogenez.ru/
aJlanTanuii 4YeJI0BEeKa»

49 FOHTPOHBHM padora " 0 https://os.fipi.ru/tasks

[IpoucxoxaeHue yenoBeka

50 3apoKI€HUE U Pa3BUTHE KOJIOTUU 0 https://www.sbio.info/
Metonas! sxkonorun. Jlaboparopnas

51 pabora «3yyeHue MeTo10B 0.5 https://content.edsoo/lab/
HKOJIOTUIECKUX UCCIICIOBAHUIN

59 3Ha4YeHHe KOJOTHUECKUX 3HAHUH IS 0 httos:/ww.sbio.info/
9eoBeKa

53 Okonornyeckue pakTopsl 0 https://www.sbio.info/
Abuortnyeckue pakropsl. CBeT Kak

54 OKONIOFHHECKHH (aKTOp. 0.5 https://content.edsoo/lab/

JlabopaTtopHas paboTta «BrisiBieHue
MPUCTIOCOOTICHUN OPTaHU3MOB K
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BIIUSAHHUIO CBCTa»

55

AOGuoTtnveckue HakTophI.
Temneparypa Kak SKOJOTHYECKUAN
dakrop. JlaboparopHas pabota
«BpIsBIIEHNE IPUCTIOCOOICHUI
OpraHU3MOB K BIIHSHUIO
TeMIIepaTypbi»

0.5

https://content.edsoo/lab/

56

AbuoTtnueckue (axkropsl. BraxkHoCTh
KaK 3KOJIOTUICCKHUI (akTop.
Jlaboparopras pabora
«AHaTOMHYECKHE OCOOCHHOCTH
pacTeHuil U3 pa3HbIX MECT OOUTAHHS»

0.5

https://content.edsoo/lab/

57
58

Cpensl 0OuTaHUS OPTaHU3MOB

buonorunueckue PUTMBI

https://www.sbio.info/

https://www.shio.info/

59

60

61

XKuzHeHnHble pOpPMBI OPraHU3MOB

buotnueckue paxktopsl.3HauUeHUE
OMOTUYECKUX B3aUMOJAEHUCTBUN 1A
CYILIECTBOBAHUSI OPTaHU3MOB B CpeJie
oboutanusa"

KonrtponbHas padora "Dkonorus Kak
Hayka"

https://www.sbio.info/

https://www.sbio.info/

https://os.fipi.ru/tasks

62

DKOJIOTHYECKHE XapaKTePUCTUKU
TOTTYJISIITAN

https://www.sbio.info/

63

OcHOBHbBIE OKA3aTENN MOMYISALNN:
YUCJICHHOCTb, INIOTHOCTD, BO3pACTHAS
U TI0JIOBAs CTPYKTYpa

https://www.sbio.info/

64

OcHOBHBIC TTOKa3aTEIIN NOMyJIAIUN:
POXIAACMOCTD, ITPUPOCT, TCMII POCTA,

https://www.sbio.info/
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CMCPTHOCTb, MUI'PALIUA

DKoJoru4eckasi CTpykTypa

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

MO YIS
MHAMUKA OIMYJISINU U €€

66 A i 0 https://www.sbio.info/
perymsus
Kpusrnie pocTta uncieHHOCTH -

67 p P 0 https://www.sbhio.info/
nomyssitiiy. KpuBbie BBDKUBAHUS
DKoIornuecKas HUlIla BUAA.
JIaboparopHas padora

68 patopHaip . 0.5 https://content.edsoo/lab/
«[IpucnocobneHus: CeMsIH paCTCHHIA K
pacceneHuIo»

69 Bun xak cucrema nomynsuui 0 https://www.sbio.info/
3aKOHOMEPHOCTH IIOBEACHUS U .

70 Up a 0 https://os.fipi.ru/tasks
MUTPAIU KHBOTHBIX
KonrponsHas padora "Dxomorus .

71 Tp" P 0 https.//www.sbio.info/
BUJIOB
Co00111eCcTBO OPraHU3MOB-

72 Ouo1IeH03.DKOoCcHCcTeMa KaK OTKPbITast 0 https://www.sbio.info/
cHhCcTEMA
Kpyrosopot BemniecTB 1 HOTOK ..

73 PYroBop m 0 https://www.sbio.info/
SHEPTUU B IKOCHUCTEME

74 OCHOBHBIE IT0KA3aTEIN DKOCUCTEMBI 0 https://www.sbio.info/

75 DKOJIOrM4eCcKe MUpamMHIbl 0 https://www.sbio.info/

76 N3menenns cooOIecTB — CYKIIECCHHI 0 https://www.sbio.info/
[IpupoaHbIE SKOCUCTEMBI.

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

DKocucTEMBI MOpEN 1 OKEAaHOB
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78

[IpupoiHBIE S3KOCUCTEMBI.
DKOCUCTEMBI TYH/IP, JIECOB, CTEIIEH,
MYCThIHb

https://www.shio.info/

79

80

81

AHTpOHOFeHHble 9KOCHCTCMbI

Ypb6oskocucremsl. [IpakTudeckas
paborta «/3ydyeHue u onucaHue
ypOOIKOCUCTEMBI»

3akoHOMEPHOCTH (POpMUPOBAHUS
OCHOBHBIX B3aUMOICUCTBUI
OpPraHU3MOB B DKOCHUCTEMaX

0.5

https://www.sbio.info/

https://content.edsoo/lab/

https://www.shio.info/

82

MexaHU3MBI BO3JCHCTBHUSI
3arpsI3HEHUM Pa3HbIX TUIIOB HA
cyOOopraHu3MeHHOM, OPTraHU3MEHHOM,
MOIYJISIUUOHHOM U 3KOCUCTEMHOM
YPOBHSIX

https://os.fipi.ru/tasks

83

KontponbHas padota "Dxonorus
coo00111eCTB"

https://www.sbio.info/

84

85

buocdepa-obuiennanerapuas
o0omouka 3emian.Yuenue B. U.
Bepnuanckoro o 6uocdepe

3aKOHOMEPHOCTH CYIIECTBOBAHUS
o6uochepsl

https://www.sbio.info/

https://www.sbio.info/

86

KpyroBopoTsl BemecTs u
OMOTCOXMMHYECKUE ITUKITBI

https://www.sbio.info/

87

3oHanbHOCTH 6uOochepsl. OCHOBHBIE
OMOMBI CyIIIH

https://www.sbio.info/

88

YcroitunBocTh 6uocheps

https://www.sbio.info/

89

OKOJIOTHYECKHE KPHU3UCHI U UX

https://www.sbio.info/
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IMIPUYUHBI

90

91

Bo3zaeiicTBue yenoseka Ha 6uochepy

AHTpPOIIOT€HHOE BO3/IEHCTBUE HA
PaCTUTENbHBIN U KUBOTHBIA MU

https://www.sbio.info/

https://www.shio.info/

92

93

Oxpana npupozsl
OCHOBHBIE IPUHIUIIBI YCTOHYHBOTO
Pa3BHUTHUS YEIOBEYECTBA U IIPHPOIBI

https://www.sbio.info/

https://www.shio.info/

94

PanmonansHOE IPUPOIONIOIB30BaHIE
U COXpaHEeHHE OMOIOTHIECKOTO
pa3HooOpa3us 3emin

https://www.shio.info/

95

96

97

O000111eH1E IO TEME
«MHUKpPO3BOIIOLHS U €€ pe3yIbTaThD)

O00011IeHIE IO TEME
«MaxpodBOJIOIHS U €€ Pe3yIbTAThI»
O06001I1eHME 110 TEME

«IIpoucxoxaeHue u pa3BUTHE KU3HU
Ha 3eMiie»

https://os.fipi.ru/tasks

https://os.fipi.ru/tasks

https://os.fipi.ru/tasks

98

O06001IeHME 10 TEME
«IIporcxoxkIeHHE YeIOBEKA —
AQHTPOTIOTCHE3)»

https://os.fipi.ru/tasks

99

100

00001IeHuE 110 TeMe «DKOIOTUA —
HayKa O B3aMMOOTHOIICHHSX
OpPraHU3MOB»

O6o006mienne o Teme «OpraHu3mMbl U
cpena OOuTaHUs

https://os.fipi.ru/tasks

https://os.fipi.ru/tasks

101

O0600meHune 110 TeMe «IDKOJIOT U
BUJOB U NONYJIALUID)

https://os.fipi.ru/tasks
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102

O606menue o Teme «buochepa —
r100aabHast 9KOCHCTEMay

https://os.fipi.ru/tasks

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102

7.5
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https://os.fipi.ru/tasks

YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJTBI 1J151 VUEHUKA

* buonorus, 10 knacc/ [aceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u apyrue; moj
penakuueii [Taceunuka B.B., Akiimoneproe obmiectBo «M3natenbetBo «IIpocBemieHuney

* buosorus, 11 knacc/ [Naceunuk B.B., Kamenckuii A.A., PyorioB A.M. u apyrue; noju
penaknuueii [Taceunuka B.B., Akiinonepnoe obmectBo «M3aatenbetBo «IIpocBerieHuney

* buosorus. buonorudeckue cucremsl u nporeccel, 10 kmace/ Tepemos A.B., I[Terpocosa P.A.,
OO6miecTBO ¢ orpaHnueHHON oTBeTCTBEHHOCTHI0 « IOl MHEMO3HNHA »

* buosorus. buonorudeckue cucreMsl u nporeccel, 11 kmace/ Tepemos A.B., Ilerpocosa P.A.,
OO6miecTBO ¢ orpaHnueHHON oTBeTCTBEHHOCTHI0 « IOl MHEMO3HNHA »
METOAUYECKHUE MATEPHUAJIBI IJI51 YYUTEJIA
buonorus (yriny6nenssiii yposens) : Peanuzanuus tpedoBanuiit ®I'OC cpennero odriero
oOpa3oBaHus : MeToauueckoe nocoodue st yuurens / [JILA. Iapirytuna, A.B. OBUNHHUKOB,
O.B. Kosnsicaukos, C.M. I'marones]; nox pexn. JI.A. [lapmrytunoit. — M.: ®T'BHY «MHcTtuTyT
CTpaTeruu pa3BuTus oopazoBanus», 2023. — 154 c.: un.

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

HHTepakTHBHBIE Ta0OpaTOPHBIE U MTPAKTUYECKHE PabOTHI 1o Oronoruu https://content.edsoo

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

biology /
Buptyaneusie 1aboparopuu no 0nonoru MoCKOBCKOM 3I€KTPOHHON IMIKOJIBI

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


https://content.edsoo/
https://urok.1c.ru/
https://uchebnik.mos.ru/
http://os.fipi.ru/tasks/6/

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

4c42-b476-1bf13538b678 /

OO6pazoBaTenbHbIE CAUTHI 10 OUOTOTHH

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 /

Anrtponorenes https://antropogenez.ru /

Dnements! https://elementy.ru /

AOKYMEHT NOANNCAH
3JIEKTPOHHOU MNMOANMUCHIO

CBEAEHUA O CEPTUOUKATE 311

CepTudpukat 502085844178601650637293395212696482828509200563
Bnageney Tpuyc BukTopua BanepbeBHa

JeicteuTenex C 20.09.2023 no 19.09.2024

60


http://school/
https://www.sbio.info/
http://www.darwinmuseum/
https://www.paleo/
http://medbiol.ru/
https://biomolecula.ru/
https://antropogenez.ru/
https://elementy.ru/

