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1. MOSACHUTEJIbHAS 3ATIMCKA

Pabouas nporpamMma yuebHoro npenmera «buonorus» Ha yriayOIeHHOM YPOBHE CPEIHETO
obmero ob6pazoBanus coctaBieHa Ha ocHoBe PI'OC COO, ®OIT COO, B COOTBETCTBUU C
®denepalibHON paboyeil mporpaMMoil cpeiHero o0Iero o0pa3oBaHus MO Y4eOHOMY MPEAMETY
«buonorusi» (yriyoneHHslii ypoBeHb), ¢ YyuéToM KoHuenuuu mnpenogaBaHusi y4eOHOTO
npenmera «buonorus» B oOpasoBarenbHbIX opraHuzanmsx —Poccuiickoit  ®enepanuuy,
peaM3yIoNMX OCHOBHBbIE 00pa3oBaTeNbHBIE MPOrpaMMBbl, U C y4eToM (enepanbHOi paboueit
POTpaMMbl BOCTIUTAHHUSL.

OBHIASA XAPAKTEPUCTUKA YYEBHOI'O ITPEIMETA «bBUOJIOT USI»

VYuebnsiii npeamer «buonorus» yrmyonénnoro ypoBHs wu3yudenust (10—11 xmaccer)
ABIIIETCS. OJJHUM M3 KOMIIOHEHTOB IpeaMeTHOM oOnactu «EcTecTBEeHHO-HAYYHBIE MPEAMETHIY.
Cornacuo monoxenusim ®I'OC COO mnpodunbHble y4yeOHBIE MPEAMETHI, H3y4aeMble Ha
yriyOJIEHHOM YPOBHE, SIBJISIFOTCS criocoOoM mauddepeHnmnanu 00y4eHus Ha YPOBHE CPETHET0
obmiero oOpa3oBaHUS M NMPHU3BAaHBI 00ECIEYUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIHMM,
CpeIHUM OOIIUM, CpeIHUM MPOQPEeCcCCHOHANBHBIM U BBICHIUM OOpa3zoBaHueM. B To ke Bpems
KOKIBIA U3 ATUX Y4E€OHBIX MIPEIMETOB JOKEH ObITh OPUEHTHUPOBAH HA MIPUOPUTETHOE PELLICHUE
0o0pa3oBaTeNbHbIX, BOCIHUTATEIBHBIX M PAa3BUBAIOIIMX 3aJa4, CBA3AHHBIX C MpodopueHTanuein
0o0y4aroluXxcsi U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOW 00JIaCTM HAy4yHOIO 3HAHWS,
CBSA3aHHOTO C OWOJIOTHEH, MEOUIIMHON, SKOJOTHEH, TCHUXOJOTHEH, CIIOPTOM WM BOCHHBIM
JIEJIOM.

[Iporpamma no yue6HOMy npeamery "buonorus" gaét mperncraBieHue O LETU U 3aadax
u3ydeHus yaeOHoro npeamera «bruonorus» Ha yriyOnEHHOM ypOBHE, ONPEeNseT 00s3aTeNbHOe
(MHBapuaHTHOE) TMPEAMETHOE COJAEp)KaHHEe, €ro CTPYKTYpHUPOBAHHE MO pa3ieliaM U Temawm,
pacrpenienieHue 1mo Kiaccam, peKOMEHAYET IMOCIe0BaTeIbHOCTh H3yYeHHs y4eOHOT0 MaTepuraa
C yu€TOM MEXIIPEIMETHbIX U BHYTPUIIPEAMETHBIX CBs3€d, JIOTHMKH Y4eOHOro IMpoiiecca,
BO3pACTHBIX OCOOEHHOCTEH oOydaronuxcs. B mporpammMe mo OMOJIOTHU peaqu30BaH MPUHIIUIL
MPEEMCTBEHHOCTH C HW3Yy4Y€HHEM OHOJOTMM Ha YPOBHE OCHOBHOTO O0OIIEero o0pa3oBaHus,
Omaromaps 4yeMy IIpOCMAaTpUBAaeTCs  HAlpPaBICHHOCTh Ha  IOCIEAYIOIIEe  pPa3BUTUE
OMOJIOTMYECKUX 3HAHHWM, OpPUEHTUPOBAHHBIX Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, 3KOJOTHYECKOI0 MBILIUICHUS, IPEICTaBICHUNH O 3I0pOBOM 00Opase >KM3HH, Ha
BOCIIUTaHHE OEpeHOro OTHOIIEHUS K OKpyXarolled NpupoaHoi cpene. B mporpamme mo
OMOJIOTUM TakK)Ke IOKa3aHbl BO3MOXXHOCTH ydeOHoro mnpeamera «buomorus» B peanuzanuu
tpeboBanuit ®PI'OC COO k MiIaHUPYEeMBIM JMYHOCTHBIM, METAlpeAMETHBIM M HPEIMETHBIM
pe3yapTaTaM oO0ydeHuss U B (OPMHUPOBAHMHM OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIHHOMN
NeSITeIbHOCTH O0YYaloIUXCs M0 OCBOCHMIO COZEp)KaHUs OMOJOrMYecKoro oOpa3oBaHMs Ha
YPOBHE CpeHEro 001ero oopa3oBaHus.

VYuebHblit npeaMer «buosorus» Ha ypoBHE cpeaHero olmiero oOpa3oBaHUS 3aBeplIAET
Ouonoruueckoe 0Opa3oBaHUE B IIKOJE U OPUEHTUPOBAH HA pacIIMpeHUe U yriyOsieHne 3HaHu
oOyyaromuxcst O JKMBOM TNpUpPO/AE, OCHOBAX MOJEKYISIPHOW M KIETOYHOM Oumosoruw,
AMOpHUOJIOTUN U OMOJOTUU Pa3BUTHS, T€HETHKHU, CENEKIUH, OMOTEXHOJIOTHH, 3BOIIOIMOHHOTO
YUEHHSI U DKOJIOTHH.

Nzyuenue yuebHoro npeamera «buonorus» Ha yriayOJIeHHOM YpOBHE OpHEHTHPOBAHO Ha
HOJATOTOBKY OOYyYaroImuXcs K TMOCIEIYIONIEeMY MOJIY4YEeHHIO0 OHOJIOrHnyeckoro oOpa3oBaHUS B
By3axX M OpPraHM3alMsIX CPEJAHEro MpodeccHoHaNbHOro oopazoBaHusi. OCHOBY €ro cojiepxaHus
COCTaBJIIET CHUCTEMa OHMOJOTMYECKMX 3HAHMHM, MOJYYEHHBIX MpPU HM3YYEHUH OOYy4aroIIMMUCS
COOTBETCTBYIOIIMX CHCTEMaTHYECKHX pa3/ejoB OHOJOTMHM Ha YpPOBHE OCHOBHOIO OOLIETO
oOpa3oBanus, B 10—11 kiaccax 3T 3HaHUS MOTYYarOT pa3BuTHe. Tak, paCIIUPEHbl U YIIIyOJeHbI
OMOJIOTHYECKHE 3HAHUS O PAaCTEHMSX, >KMBOTHBIX, rpubax, OaKTepusix, OpraHu3Me 4YeloBeKa,
O0IMX 3aKOHOMEPHOCTSX MKH3HH, JOMOJHHUTEIbHO BKJIIOUEHBI OMOJIOTHYECKHE CBEIEHUS
MPUKIIATHOTO M TOMCKOBOTO XapakTepa, KOTOpble MOXHO HCIIOJIb30BaTh KaK OPUEHTHPHI IS
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nocJIeyIonero Beioopa npodeccun. Bo3mMokHa Takyke MHTETpanys OMOJIOTMUECKUX 3HAHHWH C
COOTBETCTBYIOIUMH 3HAHUSAMH, TIOTYYEHHBIMU O0YYaIOMIUMUCS NPU U3YUYCHUH (PU3HKH, XUMHH,
reorpaduy ¥ MaTEMaTUKH.

Crpykrypa mporpammbl 1o ydeOHOMYy mpeamery "buonorus" oTpaxaer CHCTEMHO-
YPOBHEBBIM M SBONIOIHOHHBIN MOAXOABI K H3yueHUto Ouonoruu. CoriacHo UM, HU3y4aroTCs
CBOICTBa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJISl )KUBBIX CHCTEM PA3HOI'O YPOBHSI OpraHU3alluy,
SBOJIIOIIMM OPraHMYECKOr0 Mupa Ha 3emiie, COXpaHEHHs OHOJOTHYEeCKOro pa3HooOpasus
wianeTsl. Tak, B 10 kiacce M3ydarOTCsi OCHOBBI MOJICKYJISIDHOM M KJIETOYHOH OMOJIOTHH,
SMOPUOJIOTHH U OMOJIOTHH Pa3BUTHUS, TEHETUKU U CEJEKUNU, OMOTEXHOJIIOTUN U CUHTETUYECKON
OMOJIOTUH, AaKTYaIM3UPYIOTCS 3HAHUS OOydaroluxcs Mo OOTaHHWKE, 300JI0TMH, aHATOMHH,
¢usuonorun yenoseka. B 11 kiacce M3ydaroTcsi SBOMIOLMOHHOE YYEHUE, OCHOBBI SKOJIOTUU U
ydeHue o omocdepe.

VYuebubiii mnpeamer «buonorus» NpU3BaH O00ECIEYUTH OCBOCHHE OOYYaIOMIMMUCS
OMOJIOTHYECKUX TEOpU M 3aKOHOB, WJCH, NPUHIUIOB W TMpaBWI, JIEKAlIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAYYHOH KapTHHBI MHpa, 3HAHWH O CTPOEHUHM, MHOT000pasuu U
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJSIUU, OHOIEHO03a, DKOCHCTEMBbl, O BBIIAIOIINXCS
HAYYHBIX JOCTIDKEHHSIX, COBPEMEHHBIX MCCIICIOBAHUSAX B OHOJIOTMH, TMPHUKIATHBIX ACHEKTax
Ounonoruveckux 3HaHWM. [ pa3BUTHA M TOJJEpXKaHUS MHTEpeca 00yJarommxcs K OHoIoruu
HapsIy CO 3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOTO MaTepuaia B COJIEPKAaHUH TPOTPAMMBI 110
OHOJIOTUN TPETYCMOTPEHO 3HAKOMCTBO C HUCTOpUEH CTAaHOBICHUS U PAa3BUTHS TOW WIM MHOMN
o0acTi OMOJIOTHH, BKJIAOM OTEUYECTBEHHBIX U 3apyOCKHBIX YUEHBIX B PEIICHHE BAXKHEHIITNX
OMOJOTUYECKHUX U KOJIOTUYECKUX MPOOIIEeM.

Ot6op oOpraHm3alMoOHHBIX (GOpPM, METOJOB W CPEACTB OOydeHUs OWOJIOTHUH
OCYIIECTBIISIETCS ¢ YYETOM CHEUU(PHUKU €ro COJEp>KaHUS U HANpPaBIEHHOCTH HA MPOAODKEHHE
Ouosnoruuyeckoro oOpa3oBaHHMs B OpraHU3alUsAX CPEIHEro NpOo(EeCCHOHATBLHOTO U BBICIIETO
obOpasoBaHwUs.

OO0s3aTeNbHBIM YCIIOBHEM IPU OOYYEHHWH OWOJIOTHMHM HAa YIIyOJIEHHOM YpPOBHE SIBIISETCS
MpoBeJcHNE JIA0OpATOPHBIX W MpakTU4Yeckux pador. Takxke ywacTue oOydaroumxcs B
BBIMIOJIHEHUH  TPOEKTHBIX M y4eOHO-HCCIIEOBATENBCKUX  paboOT, TeMaThKa KOTOPBIX
OTpeNieNIeTCsl YUYHUTEJIeM Ha OCHOBE HMEIOIIMXCS MaTepUalIbHO-TEXHUYECKUX PECYpCOB U
MECTHBIX TPUPOIHBIX YCIOBHUH.

HEJIX U3YUYEHUSA YYEBHOI'O ITIPEJIMETA «BUOJIOT US»

[lenb u3yuenus yuebHoro npenmera «buosiorus» Ha yriayOn€HHOM ypOBHE — OBJIa/IEHUE
00y4JaroIMMHUCS 3HAHUAMU O CTPYKTYPHO-(YHKIMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOTro paHra U NPHOOPETEeHUE YMEHUN MCIIOIb30BaTh TH 3HAHUS B (OPMUPOBAHUU UHTEpECA
K omnpeaenéHHo o0nacTu mMpodecCHOHATBHON NeATENbHOCTH, CBA3AHHON ¢ OMOJNOTHEH, HIn K
BBIOOPY Y4EOHOTO 3aBEICHUS JIJISl TIPOIOJKEHUST OMOJIOTHYECKOTO 00pa30BaHus.

JlocTtrxenne 1enu u3ydeHus ydeOHoro mpeamera «buonorus» Ha yriyOonéHHOM YpOBHE
oOecrieunBaeTcs pelIeHueM CIEAYIOINX 3a1au:

OCBOEHHE OOydJalomIMMHUCS  CHUCTEMBbl  OHMONOTMYECKUX 3HAHW: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHSIX, KOHIICTIIHMAX, THIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX W TpaBUiIax,
COCTABJISIIOLIMX ~ COBPEMEHHYIO €CTECTBEHHO-HAYYHYIH) KapTHHYy MHpa; O CTPOCHHH,
MHOT000pa3uu U OCOOEHHOCTAX OMOJOTMYECKHX CHCTEM (KJIETKa, OpraHu3M, MOMYJSALus, BU,
OmoreorieHo3, Ouocepa); O BBIJAIOMINXCA OTKPBITUAX U COBPEMEHHBIX HCCIEIOBAHUSAX B
OHOJIOrnH;

O3HAKOMJICHHE  OOYYaroIMXCSi C  METOJAaMHU  TO3HAHUA  JKUBOH  MPHUPOJIBL:
HCCJIEIOBATEILCKUMU METOAaMU OMOJIOTMUECKUX HAyK (MOJEKYJISIpHOU U KIETOYHOM OMoJioruw,
AMOPHUONIOTUY U OUOJIOTUU PAa3BUTHS, TEHETHKU M CEJCKIIUU, OMOTEXHOJIIOTUN U CHHTETUYECKOU
OMOJOTUM, TAaJEOHTOJOTHH, DSKOJOTMH); METOJaMH  CaMOCTOSITEIBHOIO  MPOBEIEHUs



OMOJIOTMYECKUX HCCIIEIOBaHUM B JjabopaTopud W B Tpupoje (HaOmoAeHUE, H3MEpPCHHUE,
HKCIEPUMEHT, MOCTHPOBAHNE);

OBJIaJiIcHHE OOYYaIOUIUMUCS YMEHMUSIMH: CaMOCTOSITENIbHO HAXOJUTh, aHAJIU3UPOBATh U
UCTIOJIb30BaTh OMOJIOTUYECKYIO HH(POPMAIIHIO; TI0Ib30BATHCS OMOJIOTUYECKON TEPMUHOIOTHEH U
CUMBOJIMKOW; yCTaHaBIUBaTh CBSI3b MEXAY pa3BUTHEM OWOJOTMM W  COLMAIBHO-
HYKOHOMHUYECKUMH U SKOJIOTUYECKUMHU IPOOJIEMaMH YEIOBEYECTBA; OLCHUBATH IIOCIEACTBUS
CBOCH JMEATENIbHOCTH I10 OTHOLIEHUIO K OKpYXKarolled HpUPOJHON cpene, COOCTBEHHOMY
30pPOBBI0 W 3JI0POBBIO  OKPYKAIOIIMX JIIOAEH; OOOCHOBBIBAaTh M COOJIOJATh  MEpHI
npoduIakTUKU UHQEKIMOHHBIX 3a00JIeBaHMii, MpaBuiIa MOBEICHUS B MPUPOJIE U 0OecTeyeHHs
0e30MacHOCTH COOCTBEHHOM >KM3HEAEATEIbHOCTH B YPE3BBIYAMHBIX CUTYyalUAX MPUPOTHOTO U
TEXHOTEHHOTO XapakTepa; XapaKTepu3OoBaThb COBPEMEHHBbIC Hay4YHBIE OTKPBITUS B 00JacTh
OHOJIOTHH;

pasBUTHE Yy 00YYAOLINXCSl MHTEIUIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B mpoliecce
3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPBITUSIMH M COBPEMEHHBIMU HCCJEIOBAHUSIMU B OHOJIOTUH,
pemaeMbpIMi €10 MTPpoOJIeMaMy, METOJOJIOTHEe OMOIOTHYECKOTo HCCIEeIOBaHUS, MPOBEIACHUS
SKCIIEPUMEHTANIBHBIX ~HCCJIEIOBAaHUM, pelIeHUus OHOJOTMYECKUX 3a7ad, MOJETUPOBaHUs
O01OJI0rn4ecKrX 00BEKTOB U MPOLIECCOB;

BOCIHUTAHHUE Y OOYYArOIIMXCSl IEHHOCTHOT'O OTHOIIEHUS K KMBOW MPUPOJE B LIEJIOM H K
OTHENbHBIM €€ O0beKTaM M SBJICHUSAM; (OpPMHUPOBAaHME HKOJOTHYECKOW, Te€HETHYECKON
rPaMOTHOCTH, OOIIEH KyJbTYphl MOBEACHHUS B MPUPOJE; MHTETpaIlMH €CTECTBEHHO-HAYYHBIX
3HAHHMH;

npuoOpereHre 00yJaromMMUC KOMIIETEHTHOCTH B PAllHOHATBHOM MPUPOAOIIOIB30BAHUN
(coOnrosenne mMpaBWJI TOBENCHHS B MPHUPOJE, OXPaHBI BHJOB, AIKOCHUCTEM, OHOCHEpHI),
COXpPaHEHUU COOCTBEHHOI'O 30POBBS M 3[0POBBSl OKPYXKAIOUIMX JIOAEH (COOMIOAEHUS Mep
npopUIaKTUKK  3a0o0JieBaHMM,  oOecrieueHre  O€30MaCHOCTH  KU3HENEATECIbHOCTH B
Ype3BBIYAMHBIX CUTYAIUSAX TPUPOIHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE HCIIOIb30BaHUS
OMOJOrNYECKUX 3HAaHUN U YMEHUI B IOBCETHEBHOM KU3HU;

CO3JaHHME YCJOBHMM JJii OCO3HAHHOTO BbIOOpa OOYyYAIOUIUMUCS WHIUBUAYATbHON
00pa3oBaTeNbHOW  TPAEKTOPHH, CIIOCOOCTBYIOUICH MOCIEayomeMy NpodecCHOHATLHOMY
CaMOOMPEIEICHUI0, B COOTBETCTBUU C WHIWBUIYaJbHBIMA HMHTEpPECAMH M TOTPEOHOCTIMU
peruoHa.

MECTO YYEBHOTI'O ITIPEIMETA «bHOJIOT'USI» B YYUEBHOM IIJIAHE

OO01iee ymMClIO YacoB, OTBEACHHBIX Ha W3y4yeHUE OHOJOTMU Ha YIiIyOJIEHHOM YpOBHE
cpenHero obmiero obpaszoBanusi, coctaBisier 204 yaca: B 10 kmacce — 102 gaca (3 waca B
Henenmo), B 11 kmacce — 102 gaca (3 yaca B HeZIeno).



2. COJAEP)KAHUE YYEBHOI'O ITPEIMETA
10 KVIACC

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

Tema 1. buoJsiorusi Kak HayKa

CoBpeMeHHass OMOJIOTHSI — KOMILJIGKCHAas Hayka. KpaTkast wmctopusi pa3BUTHs OHOJIOTHU.
buonornueckue Hayku M u3ydaemble UMH mpoOiembl. DyHpaameHTaldbHbIC, NPUKIATHBIE U
MOMCKOBBIC HAYYHbIE HCCIIEOBAHUS B OMOJIOTHH.

3HayeHue Ouojoruu B (POPMUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. Ilpodeccun, cBszanHbie c¢ Ouosnorueil. 3HaueHue OWUOJOTMH B MPAKTHYECKON
JIEATEIIbHOCTH YEJIOBEKA: MEIMIMHE, CEIbCKOM XO3AHMCTBE, IPOMBIIIJIEHHOCTH, OXpPaHEe
MIPUPOJIBI.

JleMoOHCTpaL U

[Toptpetsr: Apuctorens, Teodpact, K. JIunnei, XK. b. Jlamapk, Y. Japsun, Y. I'apseii, .
Mengens, B. U. Bepuanckuii, U. II. IlaBnoB, M. M. Meunuko, H. W. Baswios, H. B.
Tumodees-Pecosckuii, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl u cxembl: «CBsi3p OMOJIOTUH C IPYTMMHU HaykKaMm», «CucreMa OMOJOTHYECKUX
HayK».

Tema 2. 7KuBble cucTeMbl U X H3yYeHHE

JKuBble cuctembl Kak mpeaMeT u3ydeHus: ouonoruu. CBOMCTBA KUBBIX CUCTEM: €IHMHCTBO
XUMHYECKOIO COCTaBa, JUCKPETHOCTh M LEIOCTHOCTb, CIIOKHOCTB H YIOPSAJOYEHHOCTh
CTPYKTYpBI,  OTKPBITOCTb, = CAMOOpPraHHU3alus, CaMOBOCIIPOM3BEJICHUE, Pa3apakKMMOCTh,
U3MEHYMBOCTh, POCT U pa3BUTHE.

VYpoBHU OpraHu3aldd KUBBIX CHUCTEM: MOJIEKYJSIPHBIM, KIETOYHBIA, TKAaHEBBIN,
OpraHU3MEHHBIM, MONYJISIIUOHHO-BUI0BO, AKOCUCTEMHBIN (6MOTreO1IeHOTUYECKHI),
ouoctepnsiid. Ilporeccsl, npoucxoasmue B KHUBBIX cucteMax. OCHOBHBIE MPU3HAKH >KUBOTO.
Kussp kak popma cymectBoBanus marepuu. Hayku, nzydaromue *HUBbI€ CUCTEMbl Ha Pa3HBIX
YPOBHSIX OpPraHU3aLNH.

N3yuenue xuBbIXx cucteM. Mertoabl Ouonorudeckod Hayku. HaOmrogeHue, u3mepeHwue,
DKCIEPUMEHT, CHCTEMaTu3auus, MeraaHanus3. IloHsaThe o 3aBUCUMONM UM HE3aBUCUMOM
nepemenHoi. IlmanmpoBanme skcnepumenta. [locraHoBka W mpoBepka rumore3. Hynesas
runote3a. [loHsTHE BHIOOPKH U €€ JO0CTOBEpHOCTh. Pa3dpoc B Ononornueckux AaHHbIX. OleHKa
JIOCTOBEPHOCTH TOJYYEHHBIX PEe3yJbTaTOB. IIpMUMHBI MCKAKEHUS PE3YJIBTATOB HKCIIEPUMEHTA.
[ToHsiTHE CTATUCTUYECKOTO TECTA.

JleMoOHCTpaL U

Tabmuubl u cxembl: «OCHOBHbIE TPU3HAKU JKU3HW», «buonornyeckue CUCTEMBI»,
«CBoiicTBa )XKMBOW MaTepuu», «YpOBHU OpraHU3alluy KUBOM mpupob», «CTpoeHue KUBOTHON
KineTkn», «TkaHm  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIOBEYECKOTO  OpraHU3May,
«buoreorienos», «buochepan, «MeTopl U3yUESHUS! JKUBOU MPUPOJIBI».

Ob6opynoBanue: 1aboparopHoe 000pyI0BaHKE s TPOBECHUS HAOIIOACHUH, U3MEPEHNUH,
DKCIIEPUMEHTOB.

IIpakTyeckas padora «licnonp3oBaHME pa3IMYHBIX METOAOB IPU H3YYEHUM MKUBBIX
CHUCTEMN.

Tema 3. buonorus Kijierku

Knetka — cTpykTypHO-QYHKIIMOHAJIbHAS €IWHULA >KUBOTO. VICTOPUS OTKPBITHS KIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounast teopust (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIO)KEHUSI COBPEMEHHOM KJIIETOYHOUN TEOPHH.

MeTtoabl MOJEKYISPHOM M KJIETOYHOW OHOJOTMH: MHUKPOCKONMS, Xpomarorpadus,
aneKTpodope3, METOA  MEUEHbIX aToMoB, Jud¢epeHnuanbHoe  eHTpUyrupoBaHue,
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KYJIbTUBUPOBAHUE KJIETOK. M3yueHue uKCUposanHvix Kiemok. DICKTPOHHAS MHUKPOCKOIHSL.
Kongokanvnaa muxkpockonus. Bumanvhoe (npusicusnennoe) usyyeHue Kiemox.

JleMoHCTpauMu

[Toptpetsr: P. I'yk, A. JleBenryk, T. l1IBann, M. llneiinen, P. Bupxos, K. M. bap.

Tabmumpl 1 cxembl: «CBETOBOH MHUKPOCKOI», «IJIEKTPOHHBIA MHUKPOCKOI», «Mcropus
pa3BUTHUS METOJI0B MUKPOCKOIIUI.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIpPENapaTbl PACTUTENbHBIX, KUBOTHBIX U
OakTepuaIbHBIX KIETOK.

IIpakTuyeckasi padora «l3ydyeHue METONOB KJIETOUYHOH Oumosioruu (Xpomarorpadusi,
anextpodopes, nuddeperiuanpHoe neHTpudyruposanue, [1LP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKU

XHUMHYECKUH COCTaB KJIETKH. Makpo-, MUKpO- U yJIbTPaMUKpPO3JIeMeHThl. Boaa u e€ poib
KaK pacTBOPUTENS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBAaHUM KIIETKH, TEIUIOPETYJIALHUN.
MunepasnbHbie BellecTBa KJIETKH, UX Onojorudeckas poiib. Pojib KaTHOHOB U aHHOHOB B KJIETKE.

Opranuyeckue BelllecTBa KIETKU. buomornueckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB 6enkoB. CTpykTypbl OenkoBod Moiekyinbl. [lepBuunas cTpykTypa Oeika, MenTugHas
CBsA3b. BTOpuuHas, TpeTuuyHas, 4yeTBepTHUYHAs CTPYKTypbl. JleHarypanus. CBoiicTBa OEIKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIMN 0enKOB. [Ipuonsi.

VYrneBoabl. MoHOcaxapuibl, IuUcaxapuibl, OJIMrocaxapuibl M mojucaxapuabl. OOmui
IUIaH CTpOeHUsT U (U3UKO-XMMHYECKHE CBOMCTBa YriieBoAoB. buonorudeckue QyHKINN
YTJIEBOJOB.

Jlunuae!. IMuapodunsHO-THIPOPOOHBIE CBOWCTBA. Knaccudpukanus — nummmos.
Tpurmunepuabl, Gochoaunuabl, BOCKH, cTepouibl. bruonornyeckue ¢pynkunu munuaos. O0mme
CBOICTBa OHMOJOTMYECKMX MeMOpaH — TEKy4ecTb, CIOCOOHOCTh K CaMO3aMbIKAHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxnennoseie kucnorsl. JIHK u PHK. Ctpoenue HyknenHoBbIX KucioT. HykneoTuasl.
[Mpunmun kommementapuoctu. [Ipasuio Yapradda. Crpykrypa JAHK — nBoiinas criupaib.
Mectonaxoxaenue u ouonornueckue ¢pynkuu JJHK. Bunst PHK. ®ynknun PHK B kietke.

Crpoenue monexynsl AT®. Makpospruueckue cBsizu B Mmojiekyne AT®. buonornueckue
¢ynkuun  AT®. BoccTaHoBieHHBIE MEPEHOCUUKH, UX (QYHKUMU B KieTke. /pyeue
HYK1eo3uompugocgamol (HTD,). CexBennpoBanue  JIHK.  Memoow  cemomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykrypHast Ouosiorus: OMOXMMHUYECKHE U OMO(pU3MUECKHE HCCIEIOBAHMS COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTYpbl OuoOMoONieKyl. Mooerupoganue cmpykmypvl u QYHKYui
Ouomonekyn u ux Komniekcos. Komnvromephuiti Ousaiin U OpeaHuyecKuti cCunme3s 6UOMONEKY U
UX HENPUPOOHBIX AHATI0208.

JleMoOHCTpaL U

[Toptpersr: JI. [Tonunr, /Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankinun, @. Conrep, C.
IIpy3unep.

[uarpammsl:  «PacnpeneneHne XUMHYECKHX DJIEMEHTOB B  HEXKHBOM  IIPHUPOIE»,
«Pacnipenenenue XUMUYECKUX JIEMEHTOB B )KMBOW MTPUPOJIEN.

Tabmuubl u cxemsl: «llepuoanyeckass TabiuIa XMMHUYECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJbl BOABI», «BemectBa B cocraBe oOpraHu3moB», «CTpoeHHE MOJIEKYJbl Oelkay,
«CTpyKTYypbl OEenKOBOW MOJNEKYNIb», «CTpoeHHE MOJEKYN YriieBoaoB», «CTpoeHHe MOJEeKyI
munuoBY, «HykinenHoBbie KUCTOTEY, «CTpoeHue MoeKyiabl ATDy.

Ob6opynoBanue: XMUMHUYecKas 1ocyia 1 000pyoBaHue.

JladopaTropnasi padora «OOHapykeHHE OEITKOB C MTOMOIIBIO KaYeCTBEHHBIX PEAKITUI».

JlabopaTopnas pa6ora «/ccnenoBanne HyKIEMHOBBIX KUCIIOT, BBIJEIEHHBIX U3 KJIETOK
Pa3IMYHBIX OPTaHU3MOBY.

Tema 5. Ctpoenue u GyHKIMH KIETKH



Tunbl KJIETOK: syKapHOTHYecKass M IpokapuoTuueckas. CTpyKTypHO-(QYHKIIMOHAIbHBIC
00pa3oBaHUS KIETKH.

CtpoeHne TMNpOKApUOTHYECKOW KieTkh. KierouHnas crTeHka OakTepuii W apxeil.
OcoOeHHOCTH CTPOCHUS TeTepOoTpo(HOI U aBTOTPODHON MPOKAPUOTHYECKUX KIETOK. MecTo u
pOJIb IPOKAPHOT B OMOLIEHO3aX.

Crpoennie 1 (QyHKIIMOHHUPOBAHUE dYKapHOTHUECKOW KieTkH. [Imasmarnyeckas memOpaHa
(mnasmanemma). CrTpykTypa IUIa3MaTudeckod MeMmOpaHbl. TpaHcmopT BewecTB 4epes
IUIa3MaTHYECKyI0 MeMOpaHy: maccuBHbBIN (muddysusa, oOnerduéHHas nudQys3us), aKTHBHBIN
(mepBUYHBIA U BTOPUYHBIN akTUBHBIA TpaHcnopT). [lomynponunaemocts meMmOpansl. Pabora
HaTpUIl-KaJIMeBOro Hacoca. DHAOLMUTO3: MUHOLUTO3, (parounTo3. Dk3ouuTo3. KinerouHas creHka.
CrpykTypa 1 GyHKIMU KIETOUYHOM CTEHKH PacTEHHH, TpHOOB.

[urommaszma. I{uro3osb. llutockener. JIBuwkeHnue nuToruia3mMbl. OpraHowabl KJIETKH.
OnHoMeMOpaHHBIE OPraHOWIBI KIETKH: dHAoIIazmMaTndeckas cetb (DI1C), anmapar ['onbmxw,
JU30COMBI, UX CTpOeHHE U (QYHKUMHU. B3auMMOCBS3b OJHOMEMOpaHHBIX OPraHOMUJOB KIIETKH.
CrpoeHre TpaHyJSIPHOTO peTUKYyIyMa. Mexanusm Hanpasnenus 6enkos ¢ OIIC. Cunres
pactBopuMbIX ~ OenkoB. CuHTE3  KiIeTOUHbIX  MeMOpaH. [I'mankuit — (arpaHyJisipHbIil)
SHJIOIIA3MaTHYeCKUi peTukyayMm. CekperopHas (GyHKums ammapara [onbmku. Moougukayus
benxos 6 annapame I onvocu. Copmuposka 6enkog 6 annapame I o1v02cu. TpaHCHIOPT BEIIECTB
B KjeTke. Bakyonu pacturenbHbix KieTok. Kierounslii cok. Typrop.

[TonyaBTOHOMHBIE OpraHOWABl KJIETKH: MUTOXOHAPHUM, IIACTUABL. [Ipoucxooicoenue
mumoxonopuui u niacmud. Cumodbuocenes (K.C. Mepesckosckuui, JI. Mapeynuc). CtpoeHue u
GyHKUMM MHUTOXOHIpUH U miuactuj. [lepBUuHBIe, BTOPUYHBIE U CIIOXKHBIE IUIACTH/IBI
(OTOCUHTE3UPYIOUINX 3YKapUOT. XJIOPOIUIACThl, XPOMOIUIACTBI, JIEHKOIUIACTHI  BBICIIHX
pacTeHuil.

HememOpannsie opranouap! kieTkd CTtpoeHne ¥ (QyHKIHA HEMEMOPAaHHBIX OPTraHOWIOB
kieTkd. PuGocomsbl.  Ilpomesicymounvie  guramenmol. MukpodunaMeHTbl. AKmuHogvle
Mukpoghunamenmsi. MBIIICUHBIE KIETKU. AKMUHOBblE KOMHOHEHMbl HEeMbIUEYHbIX KAEmOK.
MukpoTtpybouku. Knerounslii mentp. CTpoeHHe U JBHXKEHHE JKI'YTUKOB M pPECHHYEK.
Muxkpotpybouku nurtorasmel. LienTpuons. benku, accoyuuposarnnvie ¢ MUKpopuiameHmamu u
muxpompyboukamu. Momopuvie 6enxu.

Anpo. OOosouka sApa, XpOMAaTUH, KapuOIUIa3Ma, SAPBINIKH, UX CTPOE€HUE U (YHKIUH.
Snepubliil GenkoBblii MaTpuKc. [IpocTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HHTEp(ha3HOM
anpe. Jyxpomamun u 2emepoxpomamur. belku XpomMaThHa — TUCTOHBI. J{unamuxa s0epHou
06010uKU 8 MUumo3e. H0epHulii mpaHcnopm.

Knerounsle  BritoueHusi.  CpaBHHUTENbHAsh  XapaKTEpPUCTUKA  KIETOK  3YKapHOT
(pacTUTeNBbHOM, )KUBOTHOM, TPUOHOIN).

JleMoOHCTpaL U

[Toptpetsr: K.C. Mepexkosckuid, JI. Maprymnuc.

Tabmunpel u cxembl: «CTpOEHHME SYKapUOTHYECKOM KIeTKu», «CTpoeHHe 3>KUBOTHOU
KIIeTKN», «CTpOEHUE PAaCTUTENBHON KIETKW», «CTpOeHHEe MUTOXOHAPUW, «Sapo», «CtpoeHne
MPOKAPUOTUYECKOUN KIETKH.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MHKPOIpPENapaThl PacTUTENbHBIX, >KUBOTHBIX
KJIETOK, MUKpOMpenaparbl 0aKTepuaibHbIX KJIETOK.

JlabopaTopnasi padora «l3ydueHne cTpoeHUs KIETOK Pa3INYHbIX OPraHU3MOBY.

IIpakTuyeckas padora «3yueHue cBOWCTB KJIETOUHON MEMOPAHBI».

JlabopaTopnas padora «/ccnenoBaHue mia3mMonus3a U AEMIa3MOJIM3a B PaCTUTENIBHBIX
KJIETKax.

IIpakTnyeckas padora «/3ydeHne IBHKEHUS TUTOILUIA3MbI B PACTUTENIBHBIX KIETKAX).

Tema 6. O0MeH BeleCTB U NIPpeBpallleHHe JHEPIruM B KJIeTKe

AcCUMMIIAIMS ¥ JUCCUMWISALUS — JIBE€ CTOPOHBI MeTabonu3ma. Tumbsl oOMeHa BEIIeCTB:
aBTOTPOQHBIH U  reTepoTpodHBIA. YuyacTue KHUCIOpoAa B OOMEHHBIX  Ipoleccax.
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DHepreTUyeckoe obOecrnedyeHne KIeTku: mnpeBpamenne ATD B 0OMEHHBIX Ipolleccax.
DepMeHTAaTUBHBIN XapakTep peaknuid KIETOYHOro Mmeraboiu3ma. DepMeHTH, UX CTpOEHHE,
cBoricTBa W MexaHusM geictBus. Kodepmentsl. Otnnuns (HEepMEHTOB OT HEOPTraHUYECKHX
KaTain3atopoB.  benku-akTuBaTtoppl W OEIKU-MHTHOMTOPHL.  3aBUCHMOCTH  CKOPOCTH
(bepMEeHTAaTUBHBIX PEAKIINI OT pa3IuYHbIX (PAKTOPOB.

[lepBUUHBII CHHTE3 OpraHMYECKHUX BellecTB B KieTke. dorocuHTe3. AHOKCUceHHbll U
oKcueenHvlll  pomocunmes y obaxmepuu. Ceemocoduparowjue nUSMeHmMsvl U NUSMEHMbL
peakyuonnoz2o yeumpa. Ponp xnopomnactoB B mporecce (porocunTe3a. CBeTOBas M TEMHOBas
dazel. @omoovixanue, Cz., Cs- u CAM-munvr pomocunmesa. IlpogyKTUBHOCTh (HOTOCHHTE3A.
Bnusinue paznuynbix pakTOpoB Ha CKOPOCTh PoTOCHHTE3a. 3HaUeHHEe (OTOCHUHTE3A.

Xemocunte3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HHUTPH(PHLIUPYIOIIHE
OakTepuu, xene300akTepun, cepodakTepuu, BOJOPOIHbIE OaKkTepun. 3HAaUeHUE XEMOCHHTE3a.

AmnaspoOHble opranu3Mbl. Bunbel Opoxenus. [IpoaykTel OpoXeHHS M MX HCHOJIb30BaHUE
4yeloBeKOM. AHa’poOHbIE MHUKPOOPTaHM3Mbl KaK OOBEKThI OMOTEXHOJOTMHM U BO30YyIUTENN
Oone3Hel.

AspobHBIE OpraHu3Mbl. JTambl 3HepreTudeckoro obOmena. IloaroroBuTenbHBINA STam.
['mukonu3 — 6eCKUCIOpPOAHOE PACUIEINIEHUE TIIFOKO3bI.

buonornueckoe OKHUCIIEHHE, WIH KIETOYHOE JbIXaHue. Pojib MUTOXOHApUN B Mpoleccax
Ounonornyeckoro okucieHus. Lluxnmyeckne peakumu. OxuciaurenbHoe (GochopHIMpoBaHHE.
Ouepeuss membpanunozo epaouenma npomonos. Cumnmes ATD: paboma npomounou ATD-
cunmaswl. llpenMyiiectBa a’poOHOro MmyTH OOMEHa BEIIECTB IEpe]  aHadPOOHBIM.
O} PeKTUBHOCTD SHEPreTHIECKOr0 0OMEHa.

JleMoOHCTpaL U

[Hoprpetsr: k. [Ipuctiu, K. A. Tumupsses, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Murtuemn, I'. A. 3aBap3uH.

Tabmuiper 1 cxembl: «DoToCUHTE3Y», «DHEpreTuueckud oomeH», «buocuHTe3 Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

O6opynoBaHue: CBETOBON MUKPOCKOII, 000pyA0BaHUE ISl MPUTOTOBJICHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlaGopaTtopnas pabora «/3ydyeHue KaTaJIUTUYECKONW aKTUBHOCTH (EepMEHTOB (Ha
pUMepe aMHJIa3bl WK KaTanaas3bl)».

JlaGopaTtopnas paGora «l3yueHne (epMEHTATUBHOIO pacUICIUICHUs MepoKCcHUaa
BOJIOPOJIa B PACTUTENBHBIX U )KUBOTHBIX KJIETKaX.

JlaGopaTopHnas pa6ora «CpaBHeHuUE NMpoLeccoB (OTOCHUHTE3a U XEMOCHHTE3a».

JladopaTopnas padora «CpaBHEHHE TTPOLIECCOB OPOKEHUS U JTBIXAHUSI.

Tema 7. HacieacrBenHas nHGOPMANKA M peaJn3anus eé B KJIeTKe

Peakuuu marpuyHoro cunrtesa. [IpuHIMI KOMIUIEMEHTAPHOCTH B PEAKIUSAX MATPUYHOIO
cuHTe3a. Peanmszanus HacienCcTBEHHOW WHQpopManuu. [ eHeTHYecKuil KOoJ, ero CBOWCTBa.
Tpanckpunuusa — matpuusblii cuHTe3 PHK. [IpuHIMIIBI TpaHCKpHUNIMK: KOMIUJIEMEHTAPHOCTb,
AHTUNAPALIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuynvix PHK 6 sykapuomuyeckoii
knemxe. Hexooupyrowue PHK.

Tpancnsaus u e€ stanbl. Yuactue TpaHcnopTHeix PHK B GuocunTtese Oenka. YcioBus
6uocunTe3a 6enka. KogupoBanue aMuHokucioT. Poiabs pubocom B OuocuHTe3e Oenka.

Cospemennvie npeocmasnenusi o cmpoenuu 2enog. OpraHuszalys reHoma y IpoKapuoT U
9yKapuoT. Perymnsius akTUBHOCTH T'€HOB y mpokapuoT. ['mmoreza omepona (®. XKakob, XK.
Mano). Monekynsipnvie Mexanuzmvl dKCnpeccuu 2eHos y dykapuom. Ponv xpomamuna 6
peayaayuu pabomsl 2enog. Peryisaius oOMeHHBIX MpolieccoB B kieTke. Kierounslii romeocTas.

Bupycel — HeksleTouHbIe (OPMBI )KU3HU U OoONMratHele napazutel. CTpoeHHe MPOCTHIX U
CJIIOKHBIX BHUPYCOB, PETPOBUPYCOB, OaktepuodaroB. Kusneuwwiti yuxn JIHK-cooeporcawyux
supycos, PHK-cooeporcawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasd,
unmezpasa.



BupycHbsie 3a0oneBaHus 4eloBeka, JKMBOTHBIX, pactenumit. CIINJ, COVID-19,
COLIMATILHBIC U MEUIIMHCKHE MTPOOIEMBI.

Buoungpopmamura: unmeepayust u anaiusz donvuux maccusog («bigdatay) cmpyxkmyphoix
ouonocuueckux oaunvix. Hanomexuwonoeuu 6 oOuonocuu u meduyune. Ilpocpammupyemvie
¢dynxyuu benxos. Cnocobvl 0ocmasKu 1eKapcms.

JleMoOHCTpan U

[Toptpetsi: H. K. Konbuos, /1. . iBaHoBCKUi.

Tabmumer u cxembl: «buocuHTe3 Oenmka», «leHeTwueckwii Koay», «Bupyce,
«baxrepuodarm.

IpakTnyeckas padora «Co3nanue MOJACIH BUPYCay.

Tema 8. ’/KuzHeHHBbIH UK KIETKH

Knerounslii nuki, ero mepuoisl u perymsauus. Murepdaza u muro3. OcoOeHHOCTH
MPOIIECCOB, mpoTekaromux B uHTepdase. [loaroroBka kieTku K AeneHuto. [IpecuHTeTHYSCKUI
(IIOCTMUTOTUYECKHI), CUHTETUYECKUA M TMOCTCUHTETUYECKUI (MPEMUTOTUYECKHUI) MEePUOIbI
UHTEpQa3bl.

Marpuunbii  cunre3 JHK — permmkanus. Ilpunnuner  perummkamuu — JIHK:
KOMILJIEMEHTAPHOCTh,  MOJYKOHCEPBATHUBHBIN  CHUHTE3, aHTUIAPAUICIBHOCTh. MeXaHu3M
permkauun  JIHK.  Xpomocombr. Ctpoenne xpomocom. Temomepsl U Tenomepasa.
XpOMOCOMHBI HA0Op KIETKH — KapuoTUN. MIUIOWAHBIA W TaluIOMIHBIA HAOOPBI XPOMOCOM.
['omonornynsie XpoMocomsl. [1010BbIE XPOMOCOMBL.

Henenne kierku — mMuto3. CTaguu MHUTO3a W MPOUCXOJAIINE B HUX MPOLECCHL. THIBI
muto3a. Kapuoknnes u nutokunes. buonornueckoe 3HaueHHE MUTO3A.

Perymsiiiust mutoTHUecKoro Iukia kieTku. [Iporpammupyemasi kjietoyHas rudeinb —
aromnTo3.

Knerounoe siapo, XxpoMocombl, (QyHKIIMOHAIBHAS TeHOMUKA. Mexanusmul npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kremox. «L{ugpposasn knemkay — buoungopmamuuecxue
Mooenu hYHKYUOHUPOBAHUSL KILEMKU.

JdeMoHcTpannn

Tabmunel 1 cxembl: «JKU3HEHHBI MUK KICTKH», «Muto3», «CTpoeHHE XpOMOCOMY,
«Pemmukanmsa JJHK».

OOGopynoBaHue: CBETOBOM MHKPOCKON, MUKpompemnaparbl: «MuTo3 B KJIETKax KOpEIIKa
JTyKay.

JlabopaTopnasi paGora «l3yueHne XxpoMOCOM Ha FOTOBBIX MUKpOIIpenapaTaxy.

JlabopaTopnasi pa6ora «HaOmroneHne MuTo3a B KIETKAaX KOHUMKA KOpeEIlIKa Jyka (Ha
TFOTOBBIX MUKpOIIpEnapaTax)».

Tema 9. Ctpoenue u GyHKIIMH OPraHU3MOB

buonornueckoe  pasHooOpasue  opraHu3moB.  OJTHOKJIETOYHBIE,  KOJOHHUAIbHBIC,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OC0o0EHHOCTH CTPOEHUS U JKU3HEACATEIHPHOCTH OJHOKJIETOUYHBIX OpraHu3MoB. baktepuw,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJOPOCIH, Ipyrue NpoTUCcThl. KomoHnanpHbIe
OpTaHU3MBI.

B3auMocBA3b yacTeld MHOTOKJIETOYHOTO Opranu3Ma. TkaHu, OpraHbl U CUCTEMbl OPraHOB.
Opranusm Kak enuHoe neioe. 'omeocras.

Tkanu pacrenuit. Tumbel pacTUTENBHBIX TKaHEW: oOpazoBaTeNbHAs, MOKPOBHAS,
MPOBOJIAIIASL, OCHOBHAs, MexaHudeckas. OCoOOCHHOCTH CTpOoeHUs, QYHKIMI U PacOIOKCHUS
TKaHEN B OpraHax pacTEHUM.

TkaHu JKUBOTHBIX H  4Ye€JIOBEKAa. THWINBI JKUBOTHBIX TKaHEW: dIUTETHAIbHA,
COCIMHUTENIbHASA, MbllIeuHas, HepBHasA. OCOOCHHOCTH CTPOCHUSA, (PYHKIHMA U PACTIONIOKEHUS
TKaHEH B OpraHax JKUBOTHBIX M YEJIOBEKa.

Oprasbl. BereratuBHble U reHEpPaTUBHBIE OpraHbl pacTeHuil. Opranbl U CUCTEMBI OPraHOB
JKUBOTHBIX U 4esioBeKa. DyHKITMU OpraHOB M CHCTEM OPTaHOB.



Onopa Tena opranu3moB. Kapkac pacrtenuid. CkeneTrbl  OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX KUBOTHBIX. HapyxHblii 1 BHyTpeHHUH ckeneT. CTpoeHNE U TUIIBI COEIUHEHUS
KOCTEH.

JBmwkeHue oOpraHu3MoB. J[BWKEHHME OJHOKJIETOYHBIX OPraHU3MOB: aMEOOHIHOE,
JKTYTUKOBOE€, pECHUYHOE. J[IBM)KEHHE MHOIOKJIETOYHBIX PACTEHUH: TPONU3Mbl M HACTHUH.
JIBI>KeHNEe MHOTOKJIETOYHBIX KHBOTHBIX U YEJIOBEKa: MbllieuHas cuctema. Peduekc. CkeneTHble
MBIIIIBI U UX paboTa.

[Tutanue opranusmos. IloriomuieHre Bojabl, YIIEKUCIOrO Ta3a U MUHEPAIbHBIX BEIIECTB
pacteHusiMHu. [luTaHue >KMBOTHBIX. BHYTpUIIONOCTHOE M BHYTPUKIETOYHOE MHILEBApEHHUE.
IluraHne NMO3BOHOYHBIX XUBOTHBIX. OTAENbl MUILEBAPUTEIBHOTO Tpakrta. llumeBaputenbHble
’kenesbl. [InmmeBapuTenbHas cucTeMa 4eaoBeKa.

Hpixanue opranu3MoB. [[pixanue pactenuid. Jpixanue >xuBOTHBIX. Juddy3us ra3oB yepe3
noBepXHOCTh KieTku. KoxxHoe apixanue. JlpixarenbHas MOBEpXHOCTH. JKaOepHoe M J€roynoe
IpIXaHue. JIpIXaHWMe ITO3BOHOYHBIX JXMBOTHBIX M YEJIOBEKA. OBOJIOLHMOHHOE YCIOXHEHUE
CTpO€HMS JETKUX I103BOHOYHBIX JKMBOTHBIX. JlpIXareiabHas cucTtema dYejoBeka. MexaHu3Mm
BEHTWISILIMK JIETKUX y NTUI U MIIEKONUTaOIUX. Perynsauus apixanus. [{pixarenbHbie 00bEMBI.

TpaHcnopT BemeCTB y OPraHU3MOB. TpaHCIOPTHBIE CUCTEMBI pacTeHui. TpaHcmopt
BELIECTB Yy JKHUBOTHBIX. KpoBeHocHass cucreMa u e€ opranbl. KpoBeHocHas cucrema
MO3BOHOYHBIX KHMBOTHBIX M uenoBeka. Cepjue, KPOBEHOCHBIE cCOCYIbl M KpoBb. Kpyru
KpOBOOOpAIlleHHs.  DBOJIIOIMOHHBIE  YCIOXHEHHMSI  CTPOCHHS  KPOBEHOCHOM  CHCTEMBI
MO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ peryasuus.

Boinenenne y opranu3moB. Bbigenenwe y pacteHuil. BbineneHue 'y  KUBOTHBIX.
CokpatutenbHble Bakyoiau. Opranbel BblaesneHusd. @uibTpanus, cekpenuss U oOpaTHOe
BCACBIBAHHE KaK MEXaHHU3MbI pabOThl OPraHOB BbiAeNneHus. CBs3b MOJOCTH Teja ¢ KPOBEHOCHOM
U BBIICIUTENbHON cucTeMaMU. BpleneHune y MO3BOHOYHBIX JKMBOTHBIX U uernoBeka. llouku.
Crtpoenue u ¢pyHkironuposanue Heppona. OOpa3zoBaHHe MOYH Y YEIOBEKA.

3amuTa y OpraHu3MoB. 3allliTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil u
LUCTHI MPOCTEHIINX. 3alIuTa Yy MHOTOKJIETOUHbIX pacTeHuil. Kyrukyna. CpencrBa nacCUBHOM U
XUMHUYECKOM 3a1uThl. DUTOHIUIBI.

3almmnTa y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M X IPOU3BOAHBIE. 3alllUTAa OpraHu3Ma
or OonesHedl. MMmyHHas cucrema uenoBeka. KileTOuHBII W TyMOpalbHBII HMMMYHHTET.
Bpoxnénublii ©M  npHOOpPETEHHBIM  crienupHUUecKuil UMMYHHUTET. TeopHs KJIOHAJIbHO-
cenexktuBHoro nmmyHnurera (I1. Opnux, ®. M. Bepuer, C. Tonerasa). BocraauTenbHble OTBETHI
opranu3MoB. PoJib BpOxKIEHHOrO0 IMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHHMA.

PazppaxkumocTs W perynsuus y OpraHu3MoB. Pa3gpaXumocTs y OJHOKJIETOYHBIX
opranu3mMoB. Takcuchl. Pa3npaxumMocTs M peryisinus y pacteHuil. PocToBble BemiecTBa M HMX
3Ha4YCHHUE.

HepBHas cucrema u pediaexTopHas peryisuus y XUBOTHbIX. HepBHas cucrema u eé
OTJIeNbl. DBOJIIOLIMOHHOE YCJIOXHEHHE CTPOEHUS HEPBHOM CHUCTEMBI y KHUBOTHBIX. OTIeibl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX JXKUBOTHBIX. Pediekc u pednextopHas ayra. bezycnoBHble u
YCIIOBHBIE PE(IICKCHI.

['yMopasibHast perynsuuss W SHAOKPUHHAs CUCTEMa >KMBOTHBIX W 4yenoBeka. JKenesbl
SHIAOKPUHHOM CHCTEMBI M HMX TOpPMOHBI. JleiicTBUe TOpMOHOB. B3amMOCBA3bp HEpPBHOW U
SHJIOKpUHHOH cucteM. [‘unoranamo-runodusapHas cucrema.

JleMoOHCTpaL UK

IToprper: U. I1. I1aBnoB.

Tabmupel u cxeMmbl: «OAHOKIETOYHBIE BOAOPOCINY», «MHOTOKJIETOUHBIE BOJOPOCIN,
«baktepun», «lIpocreitmue», «Opranbl LBETKOBBIX pacTeHUi», «CHUCTEMBbI OpPraHoB
MO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHHe HaceKoMbIXx», «TKaHU pacTeHHiD»,
«Kopuesbie cuctembl», «Ctpoenue ctelOns», «CTpoeHHe JIHCTOBOM IUIACTMHKM», «TkaHu
JKUBOTHBIX», «Ckener 4yenoBekay», «lIumeBapurenbHas cucreMa», «KpoBeHOCHas cucTemay,
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«/IpixatenpHast cucrema», «HepBHas cucrema», «Koxa», «MplmeyHas cucremay,
«BpiaenurenbHas cucreMa», «OHIOKpPHHHAs cucTteMay, «CTpoeHue MbIIbDy, «MMyHUTETY,
«Kumeunononoctusie», «CxeMa NUTaHUs pacTeHUN», «KpOBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruzips», «CTpoeHHE IIaHapun», «BHYTpeHHEE CTPOEHME J105K]IEBOTO
yepBsi», «HepBHas cucrema pbiO», «HepBHas cucrema sarymku», «HepBHas cucrema
npecMbikaromuxcs», «HepBuass cucrema nrtuny, «HepBHas cuctema MIIEKONMTAIOIINX,
«HepsHas cucrema uenoBekay, «Peduexcy.

O6opynoBaHue: CBETOBOM MMKPOCKOI, MHUKpOIIpENapaThl OJHOKJIETOYHBIX OPIaHU3MOB,
MUKpOIIpenaparbl TKaHEW, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIMA HACEKOMBIX, UIVIOKOKHX, KUBBIC
9K3EMIUISIpbl KOMHATHBIX pacTeHUil, repdapuu pacTeHUH pa3HbIX OTIENIOB, BIAXKHbIE IpenapaThl
KHUBOTHBIX, CKEJICTHI TO3BOHOYHBIX, KOJUIEKIIMKA OECIIO3BOHOYHBIX JKUBOTHBIX, CKEJIET YEJIOBEKa,
o0opynoBaHuE Ul JIEMOHCTpAallMd IIOYBEHHOI'O M BO3AYIIHOI'O TMTAaHUS pacTEHH,
pacuierieHus KpaxmMaia u  OenkoB mojJ JeiicTBueM (epMeHTOB, 00OpyIOBaHUE I
JEMOHCTPALMK OIBITOB 110 U3MEPEHMIO KU3HEHHOW EMKOCTH JIETKMX, MEXaHU3Ma JbIXaTECIIbHBIX
JBUKEHUM, MOJIETN I'OJIOBHOTO MO3Ta Pa3JIMYHbIX KUBOTHbIX.

JlaGoparopHas padora «/3yyeHre TKaHel pacTeHUN.

Jladoparopnas pabdora «/3yueHre TKaHei JKUBOTHBIX.

JlabopaTopnasi padora «3y4yeHne opraHoB IBETKOBOTO PACTEHUS.

Tema 10. Pa3MHoKeHMe 1 pa3BUTHE OPTaHNU3MOB

@DopMbI pa3MHOKEHHsI OPraHU3MOB: Oecriosioe (BKJII0Yasi BEreTaTUBHOE) U 110JI0BOe. Bubl
0ecro10ro pa3MHOKEHUS: IOYKOBAaHUE, CIIOPYJIALMS, (pparMeHTalus, KIOHUPOBAHHUE.

ITomoBoe paszmHoxeHue. IlomoBele KieTku, nmiau ramersl. Meno3. Craguu Meiosa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bronorndecknii CMbICI MeH03a U IIOJIOBOTO
npouecca. Meno3s 1 ero MecTo B JKU3HEHHOM LIMKJIE OPIaHU3MOB.

IIpensaponpiieBoe  paszBurhe. l'ameroreHe3 'y JKMBOTHBIX. IlosiOBBIE — Kene3bl.
OOpa3oBaHue U pa3BUTHE MMOJIOBBIX KieTok. CrepmaroreHe3 u ooreHes3. CTpoeHHe IOJIOBBIX
KJIETOK.

Omo10TBOpEHNE U SMOPHOHAIBHOE pa3BUTHE >KUBOTHBIX. CIOCOOBI OIIIOJOTBOPEHUS:
Hapy»KHoOe, BHyTpeHHee. [lapTeHorenes.

WNunuBHyanbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHONIOTHS — HayKa O Pa3BUTUU
opranu3mMoB. Mopghozenes — o0na u3z enagnvlx npoobaem smopuonocuu. Konyenyus mopgocenos
u mooenu mopghocenesa. Ctaaguu >MOpHOTreHe3a KUBOTHBIX (Ha MpUMepe JIATYIIKH). JpobneHue.
Tunsl apobnenus. [emepmunuposannoe u neoepmunuposannoe opodnenue. bnacmyna, munol
onacmyn. Oco6eHHOCTU APOOTIEHUsT MIIEKOMUTAIOMUX. 3apOJIbIIIEBbIC JIUCTKU (TACTPYJISALMS).
3aknajKka OpPraHOB W TKaHEW U3 3apOJBIIIEBBIX JHMCTKOB. B3anMmHOe BiMsSHUE YacTel
pasBUBAIOIIErocs 3apofpbllmia (3MOpHOHANbHAS MHIYKIMS). 3akiajka IJlaHa CTPOCHHS
JKMBOTHOTO KaK pe3ynbTaT HEpapXW4YECKUX B3aMMOJEWCTBUM TeHOB. BimsHue Ha
AMOPHOHAILHOE PAa3BUTHE PA3IMYHBIX (DAKTOPOB OKPYKAIOLIEH CPE/Ibl.

Poct u pasButrue xuBoTHbIX. IlocTamOpuonanbHbll nepuon. IlpsmMoe u Hempsimoe
pasButHe. Pa3Butue ¢ meramMopdo30oM Yy O€ClO3BOHOYHBIX M IO3BOHOYHBIX IKHBOTHBIX.
buonoruueckoe 3HaueHue MPSAMOro U HENPSMOrO Pa3BUTHUSA, UX PACHPOCTPaHEHUE B MPHUPOJIE.
Tunsel pocta XMBOTHBIX. DaKTOpbl peryisiiMM pocTa KUBOTHBIX M uenoBeka. Cragum
MOCTAMOPHUOHAIIBHOTO DPa3BUTHS y KUBOTHBIX M yesoBeka. [lepuojibl OHTOreHe3a dYelloBeKa.
Crapenue 1 cMepTh Kak OMOJIOTHYECKUE MPOLIECCHI.

PasmuHoxenue u passutue pacreHuil. ['amerodpur u cnopodur. Meiio3 B KU3HEHHOM
mukie pacreHuil. OOpa3zoBaHMe cmop B Impolecce Meioza. ['ameToreHes y pacTeHMH.
OImIog0TBOPEHNE W Pa3BUTHE PACTUTENBHBIX OpPraHuM3MoOB. JIBOWHOE OIJIOJOTBOPEHHUE Y
[[BETKOBBIX pacTeHnid. OOpa3oBaHUE U Pa3BUTHE CEMEHHU.

MexaHu3Mbl PEeryJsuU OHTOTE€HEe3a Y PACTEHUN U )KMBOTHBIX.

JleMoOHCTpan U

[Toptpetsr: C. I'. HaBamun, X. llInemasn.
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Tabmunel u cxembl: «BereraTuBHOe pazMHOKeHUE», «TUIBI 0ECHOIOr0 Pa3MHOXKEHUS,
«Pa3MHOXEHHE XJaMHJIOMOHANbDy, «Pa3MHOXKEHUE »HBIJIEHB», «Pa3MHOXKEHHE THUAPBIY,
«Meio3y, «Xpomocomely, «l'amerorenes», «CTpoeHHE SMIEKIETKA W CIEPMATO30MAa»,
«OcHOBHBIE cTaguu OHTOreHe3a», «lIpsmoe u Hempsimoe pasBuTHe», «Pa3BuTHEe MailcKOro
Kyka», «Pa3zButue capanum», «Pa3Butre nArymku», «/{BoiiHOE OIIOJOTBOPEHHUE Y LBETKOBBIX
pacteHuit», «CTpoeHHe CeMsH OJHOAOJIbHBIX M JIBYAOJbHBIX PAacTeHU», «KU3HEHHBIH LUKII
MOpPCKOM  KamycTbD», <«JKW3HEHHBII LHUKI MXa», <OKW3HEHHBIH LUK ManopOTHUKAY,
«KW3HEHHBIN LIUKIT COCHBI».

O6opynoBaHue: CBETOBOH MUKPOCKOI, MUKPOIIPErapaTsl SMIIEKJIETOK U CIIEPMAaTO30UI0B,
Mozeib «L UK pa3BUTHS JIATYILIKI Y.

Jladboparopnasi pabGora «V3yueHue CTPOECHHMS TIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTuyeckass padora «BrisiBIIeHHE MPU3HAKOB CXOJCTBA 3apOAbILIIECH MO3BOHOYHBIX
JKUBOTHBIX.

Jladoparopnasi padora «CTpoeHre OpraHOB Pa3MHOKEHUS BBICIINX PACTCHUI».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U UI3MEHYMBOCTH OPraHM3MOB

HcTtopusi cTaHOBIEHUSI U pa3BUTHsS I€HETUKM Kak Hayku. PabGotsl I. Menpens, I'. ne
O®puza, T. Moprana. Ponbp oreuecTBeHHBIX YU€HBIX B pa3BuUTUU TreHeTuku. Paboter H. K.
Konsrosa, H. U. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHBIE TEHETUYECKUE MOHATUS U CUMBOJIBL. ['OMOJIOTUYHBIE XPOMOCOMBI, aJIEIbHbBIE
TeHbl, aJbTEPHATUBHbIC IPU3HAKH, JOMUHAHTHBIA W PEUECCUBHBIA MPU3HAK, TOMO3UIOTA,
reTepO3UTroTa, YHCTas JIMHUSA, THOPUABI, TeHOTUN, (eHoTur. OCHOBHBIC METOIbl TCHETHKHU:
TUOPUAO0IOTHYECKHM, IUTOTOTUYECKHI, MOJIEKYISIPHO-T€HETUYECKHI.

JleMoOHCTpaL U

[Toptpetsi: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Koasuos, H. 1. Basuios, A. H.
benozepckwii, I'. 1. Kaprieuenko, 0. A. ®ununuenko, H. B. Tumodeer-PecoBckuii.

Tabmuis! U cxeMbl: «MeTOoIbl TeHETUKIY, «CXEMBbI CKpEIBaHU.

JlaGopaTopnasi pa6ora «/[po3odmia kak 00bEKT FT€eHETHUYSCKHUX MCCIICAOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpemuBanue. IlepBbiii 3akoH MeHaens — 3aKoH €IMHOOOpPa3Hs
rubpuaoB mnepBoro nokoieHus. IlpaBuno momuHupoBanus. Bropoit 3akon Menzaens — 3aKoH
pacuieruieHus npu3HakoB. L{lutonornyeckue 0CHOBBI MOHOTHOPUIHOTO CKpentuBanus. [ unoresa
YUCTOTHI TAMET.

AHanmu3upyromiee  CKpemuBaHue.  [IpoMeXyTOuHBI ~ XapakTep  HacleJOBaHUsI.
Pacmensienue npu3HakoB MpY HEMTOJIHOM JOMUHUPOBAHUH.

Jurubpunnoe ckpemuBanue. Tpetuil 3akoH MeHaens — 3aKkOH HE3aBUCHUMOTO
HACJIeJOBaHUsI MPU3HAKOB. [[uTOIOrNYeCcKe OCHOBBI AUTHOPUTHOTO CKPEITUBAHUS.

CueruienHoe HacnenoBanue npuzHakoB. Padoter T. Moprana. CuerieHHOe Hacae10BaHNE
T€HOB, HAPYIICHHUE CLETUICHHUS MEXIY TeHaMH. XpOMOCOMHAs TEOPHUsl HACIEACTBEHHOCTH.

I'enetnka mosa. XpOMOCOMHBIM MEXAHU3M OIPENEIICHUS I0Ja. AyTOCOMBI U IIOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M rereporaMeTHbli moj. ['eHeTudeckas CTPYKTypa IOJOBBIX
xpomocoM. HaciienoBanne Npu3HAKOB, CIEIUIEHHBIX C ITIOJIOM.

I'enotun kak uenoctHass cuctema. llneloTponusi — MHOKECTBEHHOE [EHCTBHE TEHa.
MHOKECTBEHHBI aJUIeNn3M. B3auMoAeicTBUE HEaJUIEIbHBIX Te€HOB. KOMIIJIEMEHTapHOCTD.
Onucra3. [lonumepus.

I'eHeTMYECKUIT KOHTPOJb PA3BUTHS PACTEHUM, JKMBOTHBIX M 4YEJIOBEKa, a TaKxke
(GU3HONOTHYECKUX TPOIECCOB, TIOBEIEHHUS W KOTHUTUBHBIX (yHKuIuH. [‘eHeTmdeckue
MEXaHU3Mbl CUMOHMOTEHEe3a, MEXaHU3Mbl B3aUMOJIEHCTBUS «XO3SIMH — TApa3suT» U «XO35UH —
MUKpoOrnom». ['eHeTHUecKre acreKThl KOHTPOJS U M3MEHEHHS HACJIeICTBEHHOW MH(pOpMaIluu B
MOKOJICHHSIX KJIETOK U OPTaHU3MOB.
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JeMoHCTpPauMu

[Toptpetsr: I'. Menaens, T. Mopras.

Tabmumupl u cxemsl: «[lepBbiii 1 BTOpOW 3akoHBI MeHaens», «Tpetuit 3akoH MeHuemns»,
«Ananuzupymoliee ckpeiupanuey, «Hemnonnoe gomuaupoBanuey, «ClemnieHHOE HaclleJOBaHUE
MPU3HAKOB y Apo3oduib», « eHeTnka nonay, «Kapuorun yenoekay, «Kapuotun apo30Qpuiib»,
«Kapuorun ntuub», «MHOKECTBEHHbBIN AJTIENU3M», «B3anMo1eiicTBUE T€HOBY.

O6opynoBaHue: MOAENb AJSl IEMOHCTPAIlMU 3aKOHOB €IWHOO0Opa3usi rHOPUAOB MEPBOrO
MOKOJICHHSI M PACUIEIUIEHUs] MPU3HAKOB, MOJEIb JJISI JEMOHCTPALIMM 3aKOHA HE3aBUCUMOIO
HACJIEJ0BAHMS NIPU3HAKOB, MOJENb ISl JEMOHCTPALIMK CLUEIJICHHOTO HACIEAOBaHUs IIPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/Ipozodunar.

IIpakTuyeckass padora «3ydeHue pe3ylbTaTOB MOHOTHOPUAHOTO CKPEUIUBAHUS Y
JIPO30(UITBIY.

IIpakTuyeckas pa6ora «/3ydeHune pe3yabTaTOB JUTUOPUIHOTO CKPEIIUBAHUS Y
JIPO30(UITBIY.

Tema 13. 3aKoHOMepPHOCTH H3MEHYMBOCTH

B3aumopeiictBue reHoturna u cpenbl npu QGopmupoBaHuu ¢eHotumna. M3MeHYHBOCTH
npu3HakoB. KadyecTBeHHbIE W KOJMYECTBEHHBbIE NpPU3HAKH. BHABI  U3MEHYMBOCTU:
HEHACJIEACTBEHHAs U HACJIECTBEHHAS.

MonudukaonHas U3MEHUYUBOCTh. Poiib cpeapl B (hopMHUpOBaHHH MOIU(DUKAIIMOHHON
n3MeHunBocTu. Hopma peakuuu npusHaka. BapuanuoHHbIN psn ¥ BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHON H3MEHYHMBOCTH.

I'enoTunuueckass u3MeHYMBOCTb. (CBOWCTBA TE€HOTUIIMYECKOW M3MEHUYMBOCTH. Bubl
TCHOTUITUNYECKONW U3MEHYMBOCTH: KOMOMHATHBHAS, MyTallHOHHAS.

KombOunatuBHass n3MeHYUBOCTh. Meilo3 U MOJ0BOM MpollecC — OCHOBAa KOMOWHATHUBHOM
W3MEHYUBOCTH. POJTh KOMOWHATUBHOW H3MEHYUBOCTH B CO3JAHUH I'€HETHYECKOTO Pa3HO00pa3us
B [Ipe/ieJiax OJIHOTO BH/IA.

MyTanuroHHass W3MEHYMBOCTb. BuIpl MyTanuuii: T€HHBIE, XPOMOCOMHBIE, T€HOMHBIE.
CHoHTaHHbBIE W WHAYLUUMPOBAHHbIE MYTallUMU. SIAepHBbIE U LUTOILIA3MATHYECKUE MYTAalMUH.
Comaruueckre W MOJOBble MyTauuu. [[pUYMHBI BOSHUKHOBEHHS MyTanuil. MyrareHbl U HX
BIIMSIHHUE HA OpPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAIMOHHOTO Mpolecca. 3aKOH FOMOJOTHYECKHX
psanoB B HacnenctBeHHoW wu3zMeHunBoctu (H.M. BaBunoB). BaesnepHas HM3MEHUHMBOCTH U
HACJIEICTBEHHOCTb.

Onueenemuxa u >NUSEHOMUKA, POJb INULEHEeMUYECKUX (QaKkmopos 6 HAC1e008aHuu U
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS } OP2AHUZMOS.

JleMoOHCTpaL U

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

Tabmuupl 1 cxembl: «Bunbl u3meHunBOCTHY, «MOIU(PUKAIMOHHAS HW3MEHYHBOCTHY,
«KoMmOuHaTUBHAsT ~ M3MEHYHMBOCTH»,  «Meio3y»,  «OmiogorBopenue»,  «[ eHeTHyeckue
3a00sieBaHUs yelloBeKa», «Buapl MyTanuii».

O6opynoBaHue: XuBble U repOapHbIe SK3EMIULSIPHl KOMHATHBIX PACTeHHM, PHUCYHKH
(dpotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlabopaTopnass pabora «McciemoBaHuE 3aKOHOMEPHOCTEH  MoAM(UKAIIMOHHOM
M3MEHYUBOCTH. [TocTpoeHnE BapUAILIMOHHOTO PSAJIa M BAPUAITMOHHON KPUBOM».

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

Tema 14. I'eHeTHKA YeJI0BEKa

Kapuotun uenoBexka. MexayHapogHasi NMporpaMMa HCCIEIOBAHMS T'€HOMa YeJlOBEKa.
MeToapl U3y4eHHs] TEHETUKH YEeIOBEKa: TeHEATOTHYECKUH, OJM3HEIOBBIN, [IMTOTCHETHICCKUN,
MONYJISALUOHHO-CTATUCTUYECKUHM, MOJIEKYIsipHO-TeHeTnueckuil. COBpEMEHHOE OIpe/esieHue
TE€HOTHIIA: TOJIHOTEHOMHOE CEKBEHUPOBAHHUE, TEHOTUITMPOBAHUE, B TOM 4Kclie ¢ moMmoibio [T1{P-
aHanuza. HacnencrBenHsie 3a00eBanus yenoBeka. [ €eHHbIE 1 XPOMOCOMHBIE OOJIE3HH YElIOBEKa.
Bonesnn ¢ HacneACTBEHHOW MPEAPACIONOKEHHOCThI0. 3HAYEHHWE MEIWIIMHCKONW TE€HETHUKH B
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NPEIOTBPALICHUH M JICYEHUU T'eHETUYECKUX 3a00JieBaHUI dYeloBeKa. MeauKo-TeHEeTH4ecKoe
KOHCYyJbTHUpOoBaHue. CTBOJIOBBIE KIETKH. [IOHATHE «(TEHETHUUECKOTO Ipy3a». DTUUECKHUE ACIIEKThI
UCCJIEIOBAaHHUM B 00JIaCTH peAaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['eneTnueckue (akTOpbl MOBBIIIEHHOW YyBCTBUTEIBHOCTH YellOBeKa K (pu3mueckoMy H
XMMUYECKOMY 3arpsA3HEHUIO OKpYXKawlled cpeabl. ['eHeTnueckas MpeapacronoKeHHOCTh
YeJIOBEKA K ITaTOJIOTUSM.

JdemMoHcTpauMu

Tabmumer u cxembl: «Kapuotum denoBekay, «MeToabpl M3Y4YCHHs] TCHETUKH YEIOBEKay,
«"eneTnueckue 3a00JIeBaHUS YEIOBEKAY.

IpakTnyeckasi padbora «CocTaBieHHE U aHATIU3 POJOCIOBHOIN.

Tema 15. Ceniekuusi OpraHu3MoB

JoMecTukanusi U CeJeKIus. 3apOoXKJICHHUE CEJEKIUU W JoMecThkanuu. Ydyenue H. .
Bagunosa o LleHTpax mporCcXO0XKACHUSI 1 MHOT000pa3us KyJbTYpHBIX pacTeHuil. Ponb cenexkumn
B CO3/JJaHMM COpPTOB pAacTeHUM U MOpoa KUBOTHbIX. CopT, Mmopoaa, IWTaMM. 3aKOH
TOMOJIOTUYECKUX PSAAOB B HAcCIEACTBEHHOM m3MeHunBocTd H. M. BaBuiioBa, ero 3HadeHue miist
CEJIEKIIMOHHOM paboTHI.

MeTtobl ceneKiMOHHOM paboThl. MicKyccTBEHHBIN OTOOP: MAacCOBBIN U MH/IMBUyaIbHBIM.
Otanbl KOMOWHAIIMOHHON cenekiuu. Mcnbitanue npousBoautenei mo moromctBy. OTGop mo
TEHOTHITY C IOMOIIBIO OIIEHKH (PEHOTHIIa TOTOMCTBA M OTOOP MO TEHOTHITY C MTOMOIIBIO aHAIIN3A
JHK.

WckyccTBeHHBIM MyTareHe3 Kak METOJ CENEKIIMOHHOW paboThl. PanuanvoHHBIN 1
XUMHYECKHM MyTareHe3 KakK MCTOYHMK MYyTalMid y KYyJIbTypHbIX (OpM OpraHu3MOB.
Hcnonp30BaHue TEHOMHOTO pPENAaKTUPOBAaHHWS © MeToAoB pekoMOmHaHTHBIX JIHK mms
MOJIYYEHUSI UCXOJITHOTO MaTepHalia Jisi CEJIEKIUU.

[Tonyuenne mnonumionnoB. BuyrpuBuaoBas rubpuansanus. baUM3KOpOACTBEHHOE
CKpelMBaHue, Wik UHOpUauHT. HepoacTBeHHOE CKpelirMBaHue, Wi ayropuaur. ['eteposuc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekiuu. OtaanéHHas rubpuau3anus.
[Ipeogonenue Oecruioguss MEXBHIOBBIX T'HOpUAOB. JIOCTH)KEHHSI CENEKIMHM pPAcCTeHUH U
KUBOTHBIX. «3€1EHas peooyusLy.

CoxpaHeHue M H3y4YEHHME T€HETHYECKHX PECypCOB KYJIbTYPHBIX PACTEHUH M UX IUKUX
poauyel A co3qaHusl HOBBIX COPTOB U F'MOPUAOB CEIbCKOXO3SMCTBEHHBIX KYIbTYp. M3yuenue,
COXpaHeHue U YNpaeieHue 2eHemudecKUMU pecypcami CelbCKOX03AUCMBEHHbIX U NPOMbLCI0BbIX
HCUBOMMHBIX 8 YENAX YIIYUULeHUs CYUeCm8YIOWUX U CO30aHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM qucie ¢ NpUMeHeHUeM COBPEMEHHBIX Memo008 HAYUHbIX UCCIe008aHUL, Nepedosblix uoell u
nepcneKmuBHbIX MexHoI02Ul.

JleMoHCTpanun

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

Tabmuue! 1 cxembl: «L{eHTpbI MPOUCXOXKAEHUS U MHOT000pa3us KyJbTYPHBIX pacTEHUII»,
«3aKOH TOMOJIOTMYECKHMX pSAJOB B HACIEACTBEHHOW W3MEHYMBOCTH», «METOIBI CENEKIUN»,
«Otnanénnas rubpuanszanusy, «MyTtareHes».

JlabopaTopnasi pabora «/3yueHue cCOpPTOB KyJIbTYypHBIX PaCTEHHH M IMOPOJ JOMAIIHUX
KUBOTHBIX).

JlaboparopHasi padora «/3yueHrne METOJ0B CEJIEKIIUU PACTCHUII.

IIpakTuyeckas padora «IIpuBHuBKa pacTeHUII».

Ikckypeusi «OCHOBHbBIE METOJbI M JIOCTUKEHHUS CENEKIIUM PAacTeHU M KMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYI0 (hepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJINYHOE
XO035ICTBO, B JTaOOPATOPHUIO arpOYHUBEPCUTETA WIM HAYYHOT'O LIEHTPA)».

Tema 16. BUOTeXHOJI0rMs U CHHTETHYECKAsi OMO0JIOTUA

OOBeKThl, HCIONB3yeMble B OHOTEXHOJIOTMH, — KJIETOYHbIE M TKAaHEBBIE KYJIbTYpHI,
MUKpPOOPTraHU3MbI, HMX XapakTepucTuka. TpaauluoHHas OWOTEXHOJOrus: XjeOoreueHue,
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NOJIy4eHUE KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAEIHE. Mukpoouosorndeckuit cuate3. OOBbEKTHI
MHUKPOOHOJIOTUYECKUX TeXHOMOTUi. [Ipon3BoacTBO Oenka, aMUHOKUCIIOT U BUTAMUHOB.

Co3anue TEXHONOTMM M MHCTPYMEHTOB  IICJICHANPABICHHOTO  M3MEHEHUS U
KOHCTPYMPOBAHHUs T€HOMOB C LIEJIBIO MOJyYE€HUsI OPTaHU3MOB U UX KOMIIOHEHTOB, COJEP KAILIUX
HE BCTpEYaroIuecs B IPUPoJie ONOCUHTETUYECKHE ITYTH.

Kiterounass unHxeHepus. MeToapl KynbTypbl KJIETOK M TKaHEH PAaCTEHUM M KMBOTHBIX.
Kpunobanku. Comarnueckass rudpuausanus U comarudeckuid smOpuoreHes. Vcnosb3oBaHue
TaliOUJI0B B CEIIEKUUU DPACTeHUH. [lonyuenue MOHOKIOHANbHbIX aHmumen. Flcnonvzoeanue
MOHOKNOHANbHBIX U NONUKIOHANLHLIX aHmumen 6 meouyure. VICKyCCTBEHHOE OIJIOJJOTBOPEHHE.
PexkoHCTpyKIMsl AWLIEKIETOK M KIOHHPOBAHME JKUBOTHBIX. METOX TpaHCILIAHTALMM sEP
KJIETOK. Texnonocuu 0300poeienus, KyibmMusupo8anus U MUKPOKIOHANLHOZO PAZMHOICEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHAs1 U I'eHHas MHXKeHepus. VICKyCCTBEHHBIN CUHTE3 I'eHa U KOHCTPYHMPOBAHUE
pekomOunanTHbIX JIHK. Cozoanue mparnceennvix opeanuzmos. JIOCTHXKEHUS W TIEPCIICKTHUBBI
XpPOMOCOMHOM ¥ TEHHOW HHXXEHEPUH. OKOJOTUYECKHE M JTUYECKHE TPOOJIEeMbl TE€HHOU
WUHXCHEPUU.

Menumuackue onorexnonorun. [loctrenomuas nudposast meaununa. [1IP-muaraocTuka.
MeTtab010MHBIN aHaIU3, FeHOLIEHTPUUECKUI aHAJIN3 TPOTeoMa YesloBeKa JUIsl OLIEHKH COCTOSIHUSA
ero 310poBbs. Vcmonb3oBaHME CTBOJIOBBIX KJIeTOK. TapretHass Tepanus paka. 3D-
OuouH)xeHepusi i pa3paboTku  (PyHIAMEHTaJIbHBIX OCHOB MEAMLUUHCKUX TEXHOJOTHH,
CO3/7aHUSI KOMIUIEKCHBIX TKaHEW COYETaHMEM TEXHOJOIMM TpEXMEPHOro OWONPUHTUHIA U
ckaddosauHra Ui pelieHus 3aJad NepCcoHAIN3UPOBAHHON MEIUIIHBI.

CoznlaHue BEKTOPHBIX BAaKLUUH C LEIbI0 OOecreyeHus: KOMOMHMPOBAHHOM 3alllUThl OT
Bo30yauteneit OPBU, ycraHoBieHue MOJIEKYJISpHBIX MeXaHu3MoB (yHkuuonupoBanus PHK-
COJIepKAIX BUPYCOB, BHI3BIBAIOIINX 0CO00 OIMAcHbBIE 3a00JIeBaHHS YETIOBEKA U )KUBOTHBIX.

JdeMoHcTpannn

Tabmuubet w  cxembl: «/cnonp30BaHME  MHUKPOOPTaHM3MOB B IPOMBIILICHHOM
IPOU3BOJCTBEY, «KileTouHas nHxkeHepus», «I eHHas HHKECHEpUD».

JlaGopaTopnasi pa6ora «l3yueHrne 00bEeKTOB OMOTEXHOIOTHI.

IIpakTnyeckas padora «lloayyeHne MOITOYHOKHUCIBIX IPOAYKTOBY.

IKeKkypeust «buoTexHoIOrns — BayKHeHIas Npou3BOAUTENbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IPOU3BOJCTBO).

11 KJIACC

Tema 1. 3apo:xaenne 1 pa3sBUTHE IBOJIONMOHHBIX NPeACTaBJICHUH B 0M010THH

OpomtonmonHas Teopust Y. [lapsuna. [Ipeanockuiku BO3HUKHOBEHUS JapBUHU3MA. JKu3Hb
U Hay4dHas JaearenbHocTh Y. JlapBuHa.

JBuwxkymue cunsl 3Boronuu  BuAoB 1o Y. JlapBuHy (BbICOKas WHTEHCHUBHOCTH
pPasMHOXKEHHUs OpPraHU3MOB, HACJIEJACTBEHHAas HM3MEHUYMBOCTh, OOppOa 3a CylecTBOBaHHE,
€CTECTBEHHBIN U UCKYCCTBEHHBINA OTOOD).

Odopmiienne cunteTndeckoit Teopun 3omonuu (CTI). HelitpanbHast Teopus 3BOIIOLNH.
CoBpemeHHas IBOJIIOIMOHHAs Ouosorus. 3Ha4e€HUE SBOJIOIMOHHON Teopuu B (OPMUPOBAHUU
€CTECTBEHHO-HAYYHOW KapTHUHBI MUDA.

JleMoOHCTpaL UK

[Moptpetrsr: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Krosbe, Y.
Hapsun, C. C. Yerepukos, U. U. IlImaneraysen, k. Xonneiin, J. K. benses.

Tabmuupl n cxemsl: «Cucrema xuBoi npupoasl (mo K. Jlunner)», «JlecTHuna >xuBbIX
cymectB (mo Jlamapky)», «Mexanu3m ¢GOpPMHPOBAHUS TPUCIIOCOONEHUNH y pacTeHUd u
XKHUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapuipyta nyremectsust U. Jlapsunay, «Haxonku Y.
Hapsuna», «Dopmbel O60ppOBI 3a cymiecTBOBaHue», «llopoasl romyOei», «Muoroobpasue
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KYJIbTYPHBIX QOpM KamycTel», «[lopoabl JOMaIIHUX KUBOTHBIX», «Cxema 00pa30BaHUs HOBBIX
BunoB (mo Y. [lapBuny)», «Cxema COOTHOLICHMS ABIKYIIUX CHII 3BOJIOIUN», «OCHOBHBIC
MOJIO’KEHUSI CHHTETUUYECKOM TEOpUU IBOITIOLIUNY.

Tema 2. Mukpo3sBosonus U eé pe3yabTaThl

[Tomynsiuust Kak sJeMeHTapHas eAuHuna 3Bomonud. CoBpeMEHHbIE METOIbI OLEHKU
TeHETUYECKOT0 pa3Ho00pas3us v CTPYKTYpPHI MonyJysiiuii. MI3mMenenune reHooH 1a MOMYISIIUN KakK
3JIEMEHTAapHOE HBOJIIOIIMOHHOE SIBICHHE. 3aKOH reHeTudeckoro paBHoBecus Jlk. Xapau, B.
Baitn6epra.

DOnemMeHTapHble (QaKTOpbl (IBIXKYIIKME CHJIBbI) HBOJIONUH. MYyTAIMOHHBIN mpoIecc.
KombOunaruBHass u3mMeHUHMBOCTh. [[peii) reHoB — ciyyaiiHble HEHamNpaBlieHHbIE W3MEHEHUs
qacToT ayuienedt B momynsanusx. DddekT ocHoBarens. IDggexm OYmulLiouH020 20pabluKA.
CHudicenue 2eHemuyecko20 pasHoooOpaszus: npuduHvl u ciredcmeus. Illposaenenue 3¢gpgexma
Opetiha 2enos 6 Oonvwux u manvlx nonyaayusx. Mwurpanun. V3omauus TOMYISIAN:
reorpaduueckas (MpoCTpaHCTBEHHAs ), OMoIornyeckas (penpoyKTUBHAS ).

EcrectBennblii o1O0p — Hampaistomuid ¢aktop 3Bomonnd. DopMbel eCcTECTBEHHOTO
oTOOpa: IBWKYIIMKA, CTAOMIM3UPYIOIIMN, paspbiBatoluil (au3pyntuBHbIA). [lonoBoit oT6op.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLIMATIBHOTO MTOBECHMSI )KUBOTHBIX.

[Tprcnoco0aeHHOCT, OpraHM3MOB KakK pe3ylbTaT MHUKPOIBOIIONMU. BO3HHKHOBEHUE
npucnoco0ieHuit y opranu3mMoB. Apomopdo3ssl n unuoagantanun. [lpumepsr nmpucnocodaeHnit
y opraHu3moB: Mopdonoruueckue, GU3MONIOTHYECKUE, OWOXUMUYECKUE, TOBEICHUECKHUE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero xputepuum u cTpykTypa. BumooOpa3oBaHue Kak pe3ylbTaT MHKPOIBOJIOLHH.
Wzomsiust — kimoueBoid  pakTop BumooOpaszoBanus. Ilytm u cmocoObl BUmI00Opa3oBaHUS:
ajonarpuueckoe (reorpaduueckoe), CHUMMIATPUYECKOE (IKOJIOTUYECKOE), «MTHOBEHHOE)
(monumuonan3anuus, rudpuanzanus). JJIuTeIbHOCTh 3BOIIOIIMOHHBIX IPOIIECCOB.

Mexanu3mbl (OpMUPOBAHUS OMOIOTUYECKOTO Pa3HOO0pa3usl.

Ponp  »BomronmoHHON Oumonormm B pa3pabOTKE HAYYHBIX METOJOB COXpaHEHUs
O6unopa3zHooOpazus. MUKPOIBOMIONUS M KOIBOJIOLMS MApasUTOB M HMX XO031€B. MeXaHU3MbI
(GhOpMUPOBAHUS YCTOHYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JleMoHCTpanuu

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

Tabmuiel u cxembl: «MyTallMOHHAS U3MEHYUBOCTEY, «[lomynsalnoHHas CTPYKTypa BUIAY,
«Cxema mposiBieHHs 3akoHa Xapau—BaiinOepra», «J/IBWKyIipe CHIBI  DBOJIIOIUN,
«OKOJOTHYEeCcKass H30JALMs MONYSIUUKA ceBaHCKOM ¢openny, «l'eorpaduueckas H30IALUSA
JMCTBEHHMIIBI CUOMPCKOM M JTMCTBEHHUIIBI Aaypckoib», «[lomynsoHHbIe BOJIHBI YHUCIEHHOCTH
XMIIHUKOB U XKepTB», «Cxema JeHcTBUA ecTecTBeHHOro ot0opay, «Popmbl OOpbOBI 32
CYILICCTBOBAHUEY, «MHpycTpuanbHbId MEJIaHU3M, «OKuBspie HCKOIIaeMBIEe»,
«[TokpoBuTENBCTBEHHAs OKpacka >XHMBOTHBIX», «lIlpemympexnaromias okpacka >KUBOTHBIX»,
«®Pu3nonoruyeckue agantauumny», «I[IpucnocobiIeHHOCTh OpraHU3MOB U €€ OTHOCUTENIbHOCTbHY,
«Kputepun Buna», «Bugsl-aBoitHuku», «CTpykTypa BHIa B mnpupone», «CrocoObl
Bus0ooOpazoBanus», «l'eorpapuyeckoe  BumooOpazoBaHWe TPEX  BHUJAOB  JIAHJBIIICHY,
«DKOJIOTHYECKOe BMJI000pa3oBaHMe BHUJOB CHHUI, «[lomumonasl pactenuit», «KamyctHo-
peneyHblid THOPHUIY.

Ob6opynoBanue: repdapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, dyderna NTHIl U 3BEeper C
IpUMepaMu pa3iNyYHbIX MPUCIOCOOJIEHUH, Yydesa MTHUIl M 3Beped pa3HbIX BUIOB, Tepbapuu
pacTeHHi GJIM3KUX BUI0B, 00Pa30BABIINXCS PA3TMUHBIMU CIIOCOOAMHU.

Jladoparopnasi padora «BrIsBieHHE H3MEHUYNBOCTH y 0CO0€H OHOTO BUIA.

JlaGopaTtopnas pabora «lIpucrnocobneHust OpraHu3MOB U HUX OTHOCHTEJbHas
11EeJIECO00PA3HOCTH Y.

JlaGopaTopHas pa6ora «CpaBHEeHHE BUJIOB 110 MOP(HOIOTHIECKOMY KPUTEPHION.

Tema 3. MakpodBo1onus 1 eé pe3yJibTaThl
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Mertonsl n3yueHus MakposBoIonud. [laneoHTonornueckre MeTo bl U3y4eHHs IBOJIFOLUH.
[Tepexonnbie HOpMBI U GUITIOTEHETUYECKHE PSIIIBI OPTaHU3MOB.

buoreorpaduueckne wmeroapl wu3ydeHus dBomronuud. CpaBHeHue ¢uopsl U (payHbI
MaTEepPHKOB U OCTPOBOB. bruoreorpapudeckue obnactu 3emiau. BUIbl-3HIEMUKN U PETUKTHI.

OMOPHOIOTMYECKHE U CPaBHUTEIBHO-MOP(HOIOTHYECKUE METOMAbI U3YUYEHHS SBOJIOIHH.
['eHeTnyeckue MEXaHU3MbI 3BOJIOLUU OHTOTE€HE3a U IOSIBICHUS SBOJIIOIMOHHBIX HOBILECTB.
I'omonornyHele U aHAJIOrMYHbIE OpraHbl. PynuMeHTapHble Opraibl U aTaBU3Mbl. MOJIEKYIsIpHO-
TreHEeTHYECKHe, OHOXMMHUYECKHMEe ¢  MaTeMaTH4YeCKHe METOJbl  M3YUEHHsS  HBOJIOIUH.
['omonoruynsie renbl. CoBpeMeHHbIE METO/IbI TOCTPOCHHUSI (PUIIOT€HETHUYECKHX JEPEBHEB.

XPpOMOCOMHBIE MYTAIIMHU U 3BOJIIOLIMSI TEHOMOB.

OO0mue 3akoHOMepHOCTH (TpaBwWia) dBOMOUMU. [lpunyun  cmeHvl  YyHKYuULL.
HeoOpatumocTs 3Bostonuu. AnantuBHas paguaius. HepaBHOMEpHOCTh TEMIIOB SBOJIOIIH.

JleMoOHCTpaLuu

[Toptpetsi: K. M. bap, A. O. KoBanieBckuii, @. Mroiep, O. ['ekkensb.

Tabmuiel 1 cxeMbl: «OUIOTCHETUYSCKUH PSJT JIOMIATN», «APXEONTEPUKCY, «3BEPO3yOhIe
amepb», «Creronedans», «Punnodursy, «CemeHHble ManopoTHUKNY, «buoreorpaduueckue
30HBI 3emun», «Jlpelid koHTHHEHTOBY», «PenmukrThl», «HawanmpHble CcTaguu 3MOPHOHATBHOTO
pa3BUTUSL  TIO3BOHOYHBIX  JKMBOTHBIX», «['OMOJOTrMYHBIE Y  AHAJIOTUYHBIE  OpPraHbI»,
«PynumeHTB», «ATaBH3MBI», «XpOMOCOMHBICE HAOOpHI YEIIOBEKAa W HIMMIIaH3e», «lJIaBHBIC
HaIpaBlIeHUs IBOIOLUNY, «OO0II1e 3aKOHOMEPHOCTH IBOJIOLIUN.

O6opynoBaHue: KOJJICKIMH, TepOapuu, MYISDKH HMCKOMAeMBIX OCTAaTKOB OpPTaHHU3MOB,
MYJISDKM TOMOJIOTMYHBIX, AHAJIOTMYHBIX, PYJMMEHTAPHBIX OPraHOB M AaTaBU3MOB, KOJUIEKLUU
HACEKOMBbIX.

Tema 4. IIpoucxoxaeHue U pa3BUTHE )KU3HU Ha 3emJie

Hayunble rumoTte3bl NpOMCXOXKAEHUS JKU3HU Ha 3emie. AOHMOreHe3 U IaHCIEepMMS.
JloHaydHble TPEICTABICHHUSI O 3apOXKACHUU >KU3HMU (KpealmoHW3M). ['umore3a MOCTOSIHHOTO
camo3apo>KJIeHUs )KU3HU U e€ onpoBep:keHue onsitaMu @. Penu, JI. Cnannanuanu, JI. IMactepa.
[TpoucxoxaeHune KU3HU U aCTPOOUOIIOTHS.

OcHoBHbIE ATalnbl HEOpraHUueckoi 3Bosonuu. [InanerapHas (reosorudeckas) 3BOJIIOLHUS.
XuMHUecKasi 3BOJIONMS. AOHOreHHBIH CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPraHUYECKHX.
Oneir C. Mumnepa u I'. HOpu. OOpazoBanue noiaumepoB u3 MoHomepoB. KoaiepBatHas
runote3a A. M. Onapuna, rumore3a mnepBuuHoro OynboHa J[k. XomnaelHa, reHeTmueckas
runoreza I'. Ménmnepa. Pubosumbr (T. Yex) um rumoreza «vupa PHK» V. T'unbGepra.
dopmupoBaHue MeMOpaH U BOZHUKHOBEHHUE ITPOTOKIIETKH.

Uctopuss 3emnu u wmeroabl €€ wu3ydeHus. VckomaeMble OpraHMYeCKHE OCTaTKH.
['eoxponoyorust u e€ Meroasl. OTHOcUTenbHass M aOCOMIOTHAasE  T€OXPOHOJIOTHSL.
['eoxpoHoOrMueckast mKasa: 30Hbl, 3pbl, IEPUObI, FTTOXH.

HauvanpHble 3Tanbl opraHnyeckoi sBosronud. llosBiieHne W 3BOMIONMS MEPBBIX KIETOK.
Opomtonusi Merabonu3Ma. Bo3HukHOBeHHEe mepBbIX 3KocucteM. CoOBpeMEHHbIE MHKPOOHbBIE
OMOIUIEHKM Kak aHajor MepBbIX Ha 3emse cooduiectB. CtpomaronuTsl. [IpokapuoTel u
9YKapUOTHI.

[TpoucxoxaeHue sykapuoT (CUMOMOTeHe3). DBONIOIHOHHOE MPOUCXOXKIACHHE BHPYCOB.
[IpoucxoxaeHne MHOTOKJIETOUYHBIX  OpraHU3MOB. BO3HHKHOBEHHE  OCHOBHBIX  TPYIII
MHOTOKJIETOYHBIX OpPraHU3MOB.

OcHoBHbBIE 3Tanbl HBOJIOLMU BbICIIUX pacTeHui. OCHOBHBIE apoMop(do3bl PacTEHUU.
Beixon pactenmit Ha cymy. [losBieHHe CHOpPOBBIX pAacTeHM M 3aBOEBAHME HMH CYIIH.
Cemennble pacteHus. [IponcxoxaeHne NBETKOBBIX PACTEHHUIA.

OcCHOBHBIE 3Tamlbl 3BOJNIONMU >KUBOTHOTO Mupa. OCHOBHbIE apoMOp(O3bl JKUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIOB. [lepBbie XOpoBbIE
*KHUBOTHBIC. JKU3Hb B BOJIe. DBOJIOIUS MO3BOHOUHBIX. [Iporcxoxnenne ampuduii U penTHIIHiA.
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[TpoucxoxaeHne miekonuTaromux W OTUI. [lpwHIun kimrodeBoro apomopdosza. OcBoeHue
0ECII03BOHOYHBIMH H TO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

PazBuTue *u3Hu Ha 3emiie 1O ApaM U MEPUOIAM: apXeH, MPOTEPO30H, MAIC030i, ME3030i,
KaifHo30M. OOmias xapakTepHCTHMKa KIMMaTa W TeOoJOTMYecKux ImporeccoB. llosBienue u
pacuBeT XapaKTEepPHBIX OPraHU3MOB. YTJIe00pa30BaHUE: €r0 YCJIOBHS U BIUSHUE HA Ta30BBIN
cocTtaB aTMoc(hepsl.

MaccoBble BbIMUpAHUSI — HKOJIOTMYECKHE KPHU3HCHI Mpouuioro. IIpuumHbl U cienctsus
MacCOBBIX BbIMUpaHU. COBpEeMEHHBIH IKOJOTHUECKUI KpU3HC, ero ocobeHHoctu. IIpobiema
coxpaHeHHs OnopazHooOpa3us Ha 3emiie.

CoBpemeHHas cuctemMa opraHudyeckoro mupa. [IpuHIMIBI KiIaccuPUKAUU OPraHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB.

JdemoHcTpauMu

[Toptpersr: @. Peau, JI. Cnannanuanu, JI. ITacrep, . . Meunukos, A. Y. Onapun, J[x.
Xonpaewn, I'. Mémnep, C. Mumnep, I'. FOpu.

Tabmuner u cxembl: «Cxema ombita @. Penu», «Cxema onbita JI. [TacTepa mo u3ydeHUIo
caMo3apokJIeHusl ku3Hm», «Cxema omnbita C. Musnepa, I'. FOpu», «Otansl HeOpraHUYECKOM
sBoNIOIIMNY, «['eoxpoHonmornueckas mkanay, «HauanpHbie 3Tanbl OPraHUYECKOW SBOJIOLIHH,
«Cxema o0Opa3zoBaHusi JYyKapuoT MyTéM cuMOuoreHesa», «Cucrema 3KHUBOH MPUPOJIBIY,
«Ctpoenue  Bupyca», «Apomopho3bl  pacTeHuil», «PuHHOPUTB), «OIHOKIETOUYHbIE
BOZOpOCIN», «MHOIOKJIETOUHbIE BOJIOpoCHn», «Mxu», «llanoporHukm», «l onoceMeHHbIE
pacrenus», «Opranbl IIBETKOBBIX pacTeHui», «CxeMa pa3BUTHUS KUBOTHOTO MHPaAY,
«Apomopdo3sl  KUBOTHBIX», «lIpocteitmue», «Kumeuynononoctusie», «llnockue uepBu»,
«YneHucToHOr1e, «PBIOBIY, «3eMHOBOIHEICY, «IIpecMmbikarommuecs», «lITune,
«Munekonutatroue», «Pa3Butue KM3HM B apxeWckoll spey», «Pa3BuTHe IKHU3HU B
MPOTEPO30MCKON 3pey», «Pa3BuThe KU3HU B TMANECO30MCKOM 3pe», «Pa3BuTHE KU3HU B
ME€3030MCKON 3pe», «Pa3BuTue KU3HM B KaillHO30iickoM »3pe», «CoBpeMeHHas cucrema
OpPraHUYECKOI0 MUPaA».

O6opynoBanue: repOapuu pacTeHUN pPa3IUYHBIX OTIEJIOB, KOJJIEKIHUU HACEKOMBIX,
BJIQXKHBIC TIpenaparbl >KMBOTHBIX, PAKOBHUHBI MOJUTIOCKOB, KOJUICKIIMM WIJIOKOXKHUX, CKEJIEThI
MO3BOHOYHBIX JKMBOTHBIX, Yyuyeja NTUL U 3BEpeH, KOJUIEKIMU OKAMEHEJIOCTEH, MOJIE3HBIX
MCKOITa€MBbIX, MYJISIKH OPTaHUYECKUX OCTaTKOB OPTaHU3MOB.

Bupryaabnas JaboparopHasi padora «MonenupoBanue onbiToB Muepa—tOpu 1o
M3YYEHHIO a0MOT€HHOr0 CUHTE3a OPraHMYECKUX COeAMHEHUH B IEPBUYHOM aTMocdepe».

Jlaboparopnasi pabora «/3ydeHHe M ONUCAaHUE HCKOIMAEMBIX OCTATKOB JIPEBHUX
OpPraHU3MOB.

IIpakTnueckass padora «lI3yueHne o0OCOOEHHOCTEW CTPOEHHUS PACTEHUH pa3HBIX
OTJIEJIOBY.

IIpakTuyeckas padora «/3yueHne ocCOOEHHOCTEH CTPOEHUS TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxaeHue 4ej10BeKa — aHTPONOreHe3

Pa3paens! u 3agaun aHTponosoruu. MeToasl aHTPOIIOJIOTUH.

CraHOBJIEHHE TIPEACTaBICHUI O MPOMCXOKICHUM YeJIOBeKa. Pelnruo3Hble BO33pEHUS.
CoBpeMeHHbIE HAYYHbIE TEOPUH.

CxonctBo  yenoBeka ¢ JKUBOTHBIMHU. (CuHcTeMaTHUeCKOe TOJIOXKEHHE 4YeJlIoBeKa.
CBuzeTenbcTBa CXOJACTBA UENOBEKA C JKMBOTHBIMH: CpPaBHHUTEIHHO-MOp(]oIorudeckue,
AMOpHOTOoTHYECKHE, (U3HOIOTO-OMOXUMUYECKHE, TOoBeAeHUeckre. OTIUYus 4YeloBeKa OT
JKUBOTHBIX. [IpsiMOX0K/I€HHE M KOMILUIEKC CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE TOJIOBHOIO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

JBuwxymme  cuibl  (pakTophl) — aHTPOTOTreHe3a:  OWOJIIOTUYECKHE,  COIMANIbHEIE.
CooTHorieHre OMOJOTHYECKUX M COLMANBHBIX (DAKTOPOB B aHTPOIIOTEHESE.

OcHoBHBIE CTaJUU aHTpororeHe3a. PanHue yenoBekooOpa3Hbie 00e3bsHbI (IPOKOHCYIBI)
Y paHHUE TIOHTUJIBI — OOIIKE TPEIKN YeIIOBEKOOOPa3HbIX 00€3bsH U JIIOJCH. ABCTPATIOIUTEKH —
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JIBYHOTHE MpENKu JiroAeil. YeloBek yMelbld, MepBble M3TOTOBICHHS Opyauil Tpynaa. YenoBek
NPSIMOXOJISAIINI 1M TIEPBBIN BBIXOJ Jtofelt 3a mpeaensl Adpuku. YenoBek reiinenbOeprckuii —
001Inii MpeOK HEeaHAePTATHLCKOTO YEJIOBEKA U YeIOBEKa pa3yMHOT0. UenoBeK HeaH1epTalbCKUN
KAaK BHJI JIIOJEH XOJOJHOTO KiIMMara. YeloBeK pa3syMHBIA COBPEMEHHOIO THUIIA, JNEHHCOBCKUUI
YyeJIoBEK, OCBOGHHE KOHTUHEHTOB 3a npeaenamMu Adpuku. [laneorenernka u naieoreHoMuKa.

DBOJIIOIMS COBPEMEHHOI0 4esioBeka. EcrecTBeHHBI OTOOpP B MOMYJSALMSIX YeJIOBEKa.
Myranuonsslit porecc U noaumopdusm. [lomymnsiuoHHbIe BOIHBI, Ipeii() reHoB, MUTpaLUs U
«a¢ ekt ocHOBATENS» B MOMYJSIIUAX COBPEMEHHOTO YeIOBEKa.

Yenoseueckue pacel. [lonstue o pace. bonbiime pacel: eBporeounaHas (eBpasuiickas),
aBCTPAJIO-HErPOHIHAsA (SPKBaTOpHAlIbHAs), MOHIOJIOMIHAsA (a3MaTcKo-aMepHuKaHcKas). Bpems u
IyTH pACCElEHUs 4YeJoBeKa MO0 IuiaHere. EauHCTBO yenoBeueckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Mma. [IpucmnocoOjeHHOCT, uenoBeKa K  Pa3HbIM  YCIOBUSIM
OKpyKaromien cpensl. Biausuue reorpaduyeckoit cpeasl u nperida reHoB Ha MOP(HOJIOTHIO U
(bU3MOIOTHIO YeIoBeKa.

MexXIUCUUIIMHAPHBIE METOAbl B (U3HUYECKON (OMOJOTMYECKOW) aHTPOIIOIOTHH.
OBOJIIOIIMOHHAST ~ AHTPOINOJIOTMA M MAaJCOAHTPONOJIOTHS  YEJIOBEUECKHX  MOMYJISLUN.
buocoumaneHble  HCCleIOBaHUSA ~ OPUPOJBI  4YenoBeka.  MccinenoBaHue — KO3BOJIKOLUH
OHOJOTUYECKOT0 U COLMATBHOTO B YETIOBEKE.

JleMoOHCTpaL U

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

Tabmumer w  cxembl: «MeTOasl  aHTPOMOJIOTUMY», «[ OJIOBHOW MO3r  YeJIOBEKay,
«UYenoBexkooOpa3Hbie 00€3bsHBDY, «CKeNeT 4elloBeKa U CKeNeT IIMMIaH3e», «PyauMeHThl u
aTaBU3MBbI», «JIBWKyIIME CHJIBI aAHTPOIOreHE3a», «IBOJIOIMOHHOE JIPEBO UEJIOBEKAY,
«ABcTpanionurek», «HenoBek ymenbiii», «HenoBek npaMoxoaauminy, «JleHUCOBCKUI 4eI0BEK»
«Heangaepransup», «KpomanboHIb, «lIpenku uenoBeka», «ITambl HBOJIIOIUN YEIIOBEKa»,
«Pacsp1 uenoBekar.

OO6opynoBaHue: MYJISDKH OKaMEHEJIOCTeH, MPEeMETOB MaTepUaIbHON KYJIbTYPhl MPEIKOB
yenoBeka, penpoaykuuu (dotorpadun) KapTuH C MHQOJOTHYECKUMH U OuOIecKUMU
CIOJK€TaMHM MPOUCXOKICHUS YeNoBeKa, (pororpaduu HAXOAOK UCKOMAEMBIX OCTAaTKOB YEJIOBEKA,
CKeJIET YeJIOBEeKa, MOJIETb Yepera YelOoBeKa M Yepera HMIMMIIaH3€, MOJEIb KUCTU YelIOBEeKa U
KUCTHU IIMMIIaH3€, MOJIENIA TOPCa MPEAKOB YEJIOBEKA.

JlabopaTopnasi paGora «lI3ydyeHue ocoOeHHOCTEH CTpPOEHHUS CKeJeTa ueloBeKa,
CBSI3aHHBIX C MPSMOXOKIEHUEM).

IIpakTuyeckas padora «/3yueHue 3K0NOrHYeCKUX aJanTaluil 4eJI0BEKay.

Tema 6. DJkojorusi — Hayka O B3aMMOOTHOLIEHUSIX OPraHu3dMoB H
HA0PraHM3MEHHBIX CHCTEM € OKPY:KaIolIeH cpeaou

3apoxaeHue U pasButHe dKojoruud B Tpymax A. ['ymOGompara, K. @. Pymee, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaum skonoruu. CBsi3b
HKOJIOTHU C APYTUMH HayKaMH.

Metonasl skonoruu. [ToneBbie HaOmOAEHUSA. DKCIEPUMEHTHI B DKOJIOTUU: MPHUPOJIHBIE U
naboparopHble. MoenupoBaHue B 3KOJOTUU. MOHUTOPUHT OKpYKarollel Cpeibl: JOKaJbHBbIH,
PETHOHANBHBIN U TI100aIbHBIH.

3HaYeHHE SKOJIOTUYECKUX 3HAHMM JJISI YeJIOBEKA. DKOJOTHMYECKOE MHUPOBO33PEHUE KakK
OCHOBa CBs3€H YeloBeuecTBa € MNpupoaod. POpMHUPOBAHHUE SKOJOTUYECKOW KYIbTYpbl U
AKOJIOTMYECKOW TPAMOTHOCTH HACEJICHUS.

JleMoHCTpanun

[Toptpetsr: A. I'ymbonsar, K. ®@. Pynse, H. A. CeBepuios, J. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmumpl u cxembl: «Pa3zmensl skogorun», «MeTonbl dKoaorun», «CxeMa MOHHTOpPUHTA
OKPY’KaIOIIEeH Cpeabl».

JladopaTropnasi padora «/3yueHrne METOJ0B SKOJIOTHYECKUX HUCCICTOBAHUIY.
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Tema 7. Opranusmbl U cpeja 00MTaHUS

Okonoruyeckne (akTopel U 3aKOHOMEpHOCTH uxX JeiictBua.  Kiaccudukarus
JKOJIOTUYECKHX  (pakTOpoB:  aOWOTHYECKHEe, OwWoThueckwe, aHTpomoreHHeie. OOmue
3aKOHOMEPHOCTH JIeHCTBUS 3KoJornueckux ¢pakropos. Ilpasuno munnmyma (K. lnpenrens, 1O.
JIn6ux). TomepaHTHOCTH. DBPUOMOHTHBIC U CTECHOOMOHTHBIC OPTaHU3MBI.

AbuoTtnueckue akropel. CBeT Kak 3Konorndeckuid paxrtop. JleldcTBre pa3HbIX y4acTKOB
COJIHEYHOT'O CIIEKTpa HAa OPraHU3Mbl. ODKOJOTMYECKHE TpYNIbl PACTEHUW M JKUBOTHBIX I10
OTHOLIEHUIO K cBeTy. CurnanpHas posb ceera. doTonepuoausm.

Temnepatypa kak sKkonorudeckuil ¢akrop. [leiictBue TemmepaTypbl Ha OpPraHHU3MBIL.
[ToliknioTepMHBIE U TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

BrnaxnocTs kak skonorumdeckuit ¢dakrop. [IpucnocobieHus pacTeHHld K IMOAIEPKAHUIO
BojHOro Oamanca. Knaccudukauus pacteHuii mo OTHOLIEHHIO K Boje. I[lpucnocobnenus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXHUMA.

Cpenpl oOuTaHMsI OpPraHM3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, MOYBEHHAs, TNTyOWHHAas
NOJNOYBCHHAsl, BHYTPHOPraHU3MeHHas. (DHU3MKO-XMMUYECKHE OCOOCHHOCTH cpell OOWTaHHA
opranu3moB. [IpucnocobaeHuss OpraHu3MoB K )KU3HU B Pa3HbIX cpeaax.

buonoruueckue putmel. BHennue u BHyTpeHHUE pUTMbl. CyTOYHBIE U TOJIUYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBHU JKU3HH.

Kuznennsie Gopmbl opranu3moB. [lonstue o >xu3HeHHoU ¢opme. KuzneHHbIe GOPMBI
pacTeHui: JaepeBbsl, KYCTapHUKH, KYCTAPHUYKH, MHOTOJIETHUE TpaBbl, OJIHOJETHHE TpPAaBBbI.
Kuznennole (GOpPMBI IKUBOTHBIX: THUAPOOHMOHTHI, TE€OOMOHTHI, a’dpOOHOHTHI. (OcOoOEHHOCTH
CTpOEHHS U 00pa3a KU3HHU.

buotndeckne  Qaktopel. Bumbl OHOTHYECKMX  B3aUMOJICHCTBUH:  KOHKYPCHIIWS,
XUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koomeparus, MyTyaliu3M, KOMMEHCAIN3M
(KBapTHUpaHTCTBO, HaxJieOHW4YecTBO). Herpoduueckne  B3aMMOAEUCTBHS  (TOMHUYECKHE,
dopuyeckue, dabpuyeckue). 3HadeHHE OMOTHMYECKUX B3aUMOJICHCTBUUN Ui CYLIECTBOBAHUS
OpraHu3MoB B cpesie ooutanus. [IpuHINIT KOHKYPEHTHOTO UCKIIIOUEHUSI.

JdeMoHcTpannn

Tabmuubl 1 cxembl: «JKosorndeckue (Gpakropb», «CBETOBOU CIEKTPY, «IKOJIOTHUECKUE
TPYIIBI )KUBOTHBIX IO OTHOILLEHUIO K CBETY», «TEMIOKPOBHBIE )KUBOTHBIEY, «XO0JIOTHOKPOBHBIE
KUBOTHbIE», «DU3NOJIOTUYECKUE aJanTalli >XUBOTHBIX», «Cpelabl OOMTaHUS OPraHU3MOBY,
«buonornyeckue puT™MbD», «OKu3HeHHbIe GOPMBI pacTeHU», «KHu3HEeHHBIE (POPMBI )KUBOTHBIXY,
«2KocHUCcTeEMa IUPOKOIUCTBEHHOIO Jiecay, «IKOCHUCTeMa XBOWHOro jecay», «llemm nutanus»,
«XumnnyectBoy, «Ilapazutuzm», «KonkypeHuus», «Cumonos, «KommeHncanuzm.

OOGopynoBanue: repbapuu pacTeHHH W >KUBOTHBIX, MPHUCIOCOOJICHHBIX K BIHSHUIO
pasIMYHBIX ~ SKOJIOTMYECKUX  (aKTOpPOB, TIepOapuM  CBETOMIOOMBBIX, TEHETOOMBBIX U
TEHEBBIHOCJIMBBIX PAaCTEHUH, CBETONIOOMBBIC, TEHEIIOOUBHIE U TEHEBBIHOCIMBBIE KOMHATHbBIE
pacTeHus, repOapu M KOJUIEKIIMU TEIUIONIOOMBBIX, 3MMOCTOMKHX, MOpPO30yCTOWYHMBBIX
pacTeHMii, 4Yydena MNTHULl U 3Bepel, repOapuu pacTeHHM, OTHOCSIIMUXCS K TruUrpopuram,
KcepopuTaMm, Me30(pHUTaM, KOMHATHBIE pPACTEHHs JaHHBIX TPYIN, KOJUIEKIUH HKUBOTHBIX,
OoOWTaIOIMX B pa3HbIX cpefax, repOapuy M KOJUIEKIIMM PACTEHUN U KUBOTHBIX, O0JIaJaroInX
YepTaMud TMPUCHOCOOIEHHOCTH K CE30HHBIM M3MEHEHUSM YCIOBHM KH3HHM, TepOapuu u
KOJUIEKIIMM PACTEHUN W JKUBOTHBIX Pa3JMUYHBIX >KU3HEHHBIX (OPM, KOJUIEKIMH >KMBOTHBIX,
YYaCTBYIOUIUX B Pa3IMYHBIX OMOTHYECKUX B3aMMOICHCTBHSIX.

JladopaTopnasi padora «BrisBieHre MPUCTTIOCOOICHUI OPTaHU3MOB K BIIUSTHUIO CBETaY.

JlaGopaTtopnass pabora «BblsiBiIeHHE NPUCIOCOONEHUN OPraHU3MOB K BIMSHUIO
TEMIEPATYPHI».

JlaGopaTtopnass padora «AHaToMHyecKHMe OCOOCHHOCTM PACTeHHUH U3 pasHBIX MECT
oOUTaHUNY.

Tema 8. Jko/10rus1 BUAOB ¥ NOMYJIALMI
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DKOJIOTUYECKHE XapaKTepUCTUKHU Momyisiiuu. [lomynsauus kak 6uonoruyeckas cUCTEMa.
Ponp HeogHOpOmHOCTH cpenbl, GU3MUECKUX OaphepoB W OCOOEHHOCTEW OMOJIOTHH BHUIIOB B
(bopMUPOBAHUU TPOCTPAHCTBEHHOM CTPYKTYpHI oMy auuidi. OCHOBHbIE MOKA3aTeNN MOMYIISIINN:
YHUCJIEHHOCTb, IUIOTHOCTh, BO3PAaCTHAas U IIOJOBas CTPYKTYpPa, POXKAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEpTHOCTb, MUTpAIHSL.

DKoJyioruueckasl CTpykTypa nonyiasauud. OneHKa YMCISHHOCTH mnomyisiuu. [[uHamuka
HOMYJSIUK U e€ perynauus. buotnueckuil moTeHuan nonyiasuui. MoaenupoBaHie JUHAMUKH
nonyisiuuu. Kpusble pocta uyucieHHoctu mnonyisuud. Kpusesie BbDKHMBaHus. Perymsius
YHUCIIGHHOCTU TMOMYJSALMHA: POJb (PAaKTOPOB, 3aBUCIIIUX M HE 3aBUCAUIMX OT IUIOTHOCTH.
DKoJyiorudeckue crparerud BunoB (I- u K-crtparerun).

[Tonsatue 00 »HKoNMOrMYecKo Huie BUAa. Mecroobutanue. MHOroMepHas MO
skosornueckor Humm Jx.M. Xaruuncona. Pazmepsl skxonorndeckoil Humu. [loteHnumaneHas u
peann30BaHHAas HUILIU.

Bun xak cucrema momynsuuid. Apeansl BUAOB. Buabl M uX KU3HEHHBIE CTpPATETHUU.
DKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEIEHUS W MUTpallii >KUBOTHBIX. bHolormyeckue WHBA3UU
Yy>KEPOJIHBIX BUIOB.

JdeMoHcTpannn

IToprper: Ix. WM. XaTunHCOH.

Tabmuiel 1 cxeMbl: «DKOJIOTHUECKUE XapaKTePUCTUKU Monyasuny, «lIpoctpancTBennas
CTPYKTypa mnonyiasuuu», «Bo3pacTHpie mnuUpaMuibsl MNOMYJSuu», «CKOPOCTb 3aceieHUs
MOBEPXHOCTU 3eMIIM Pa3IMYHBIMH OpraHu3Mamuy», «Monenb skonoruyeckoi Humu Jx. U.
XaT4ynHCOHAY.

O6opynoBanue: repOapuu paCTeHUA, KOJIEKIIUN KUBOTHBIX.

Jladoparopnas padora «[IpucnocoOseHust CeMsH paCTEHUN K PACCETICHUIOY.

TeMa 9. IDKo0J10THA CO00MIECTB. IKOJOTHIECKHE CHCTEMBI.

CoobmecTBa opranu3MoB. buoreHo3 u ero cTpykrypa. CBsi3u MeXIy OpraHH3MamH B
OHOLICHO3E.

OxocuctemMa Kak OTKpbiTas cucrema (A. JIk. Tencnam). DyHKUHOHAIbHBIE OJIOKH
OpPraHU3MOB B JKOCHUCTEME: MPOAYIEHTHI, KOHCYMEHTHI, peayleHThl. Tpoduueckue ypOoBHHU.
Tpoduyeckue nenu u cetu. Abuornyeckue 0y0ku 3KocucteM. [10UBBI M WIIBI B 3KOCHCTEMAX.
KpyroBopor BeliecTB U MOTOK SJHEPTUU B IKOCUCTEME.

OcCHOBHBIE TTOKa3aTEeNIN YKOCUCTEMBI. buomacca u mpoayKIus. DKOJIOTHIECKUE TTHPAMUIBI
qricen, OMoMacchl U SHEPTUU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIE
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKleccuu. [lepBHUHbIE W BTOPUYHBIE CYKIIECCUM M HX
NPUYMHBL. AHTpONOreHHblE BO3JCHCTBUS Ha cykneccud. KimmakcHoe cooOuiecTso.
buopasHoobpasue u moaHOTa KPYroBOPOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

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

AHTpPOIIOTEHHbIE  JKOCUCTEMBI. Arposkocuctema. ArporneHo3. Paznmuuus wmexay
AQHTPOIIOTE€HHBIMH U MIPUPOIHBIMU SKOCUCTEMAMH.

VYpboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['oposackas diopa u dayHa.
CunaHTpomnu3anus ropojackoi (ayHel. buomornueckoe ©  XO3MHCTBEHHOE 3HAYCHUE
arpo3KoCUCTEM U YpOOIKOCHUCTEM.

3aKOHOMEPHOCTH  (OPMUPOBAHUS  OCHOBHBIX  B3aWMOJCWCTBHUI  OpPraHU3MOB B
sKkocucTteMax. Ponb kackadnoco s¢hgexma u 6u008-30upuxamopos (Kirouesvlx 6uoos) &
@yukyuonuposanuu  dxocucmem. llepeHOC DHEPTUHM U BEIIECTB MEXAY CMEXKHBIMU
SKOCHUCTEMaMH. Y CTOMYHMBOCTh OPraHU3MOB, TMOMYISIIUA HM SKOCUCTEM B  YCJIOBHUSX
€CTECTBEHHBIX Y AHTPONOTE€HHBIX BO3JACHCTBU.

21



Mexanuzmol  8030eticmeus  3a2psA3HEHULl  PA3HLIX MUNOE HA  CYOOP2aAHUZMEHHOM,
OpP2aHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOIOSUHECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030elicmsusi. MeTooorus MOHUTOPUHTA €CTECTBEHHBIX U
AQHTPOIIOTEHHBIX 3KOCUCTEM.

JdemoHcTpauMu

[Toprper: A. Ix. Tencnu.

Tabmuue! u cxeMbl: «CTpyKTypa OMOLIEHO03a», « IKOCUCTEMA HIMPOKOJIUCTBEHHOTO JIECay,
«9KocucTeMa XBOWHOrO Jiecay, «DyHKIMOHAIbHBIE TIPYNIbl OPraHU3MOB B HIKOCHUCTEMEY,
«KpyroBopor BemectB B 23kocucreMey», «llenu mnuTanus (macTOWIHAsl, JETPUTHAs)»,
«OKoyornyecKas mupaMujia ynucemn», « IKoJorudeckas nupamuaa Ouomacco, «IKOIOrnyecKas
nupampaa sHeprum», «OOpazoBanue Oosota», «llepBuynas cykueccusi», «BoccraHoBieHue
Jeca mociie moxapa», «IKocucTema 03epa», «ArpoueHos», «KpyroBopoT BeIIECTB U MOTOK
SHEPTuu B arporieHose», «I[Ipumepsl ypOoskocucTem».

O6opynoBanue: repOapuy pacTeHU, KOJUIEKIMM HACEKOMBIX, uydesa INTULl U 3BEpei,
repOapuu KyJIbTYPHBIX U AUKOPACTYUINX PACTCHUH, aKBApUYM KaK MOJIENIb SKOCUCTEMBI.

IIpakTuyeckasi padora «l3ydueHue u onrcanre ypo0IKOCHCTEMBI».

JladopaTropnas padora «/3yueHnue pa3HOOOpa3us MEJIKUX MTOYBEHHBIX YJICHUCTOHOTHX B
pa3HBIX IKOCHCTEMAX).

IKeKkypeust «IKCKypcHsi B TUIIMYHBIN OuoreoneHos (B n1yOpaBy, O€pe3HsK, €bHUK, Ha
CYXOJIOJIbHBII UM TOWMEHHBIH YT, 03€p0, O0I0TO)».

IKeKypeust «IKCKYpCHsl B arpodKOCUCTEMY (Ha M0JI€ WM B TEIUIMYHOE XO3SHCTBO)».

Tema 10. buocdepa — riodanbHas IKocHUCTEMA

buocdepa — obmeruianerapuas 00ojg04Yka 3eMiIH, TJe CYIIECTBYET WM CYIIECTBOBAja
*u3Hb. PazButue npencrasienuii o buocdepe B Tpynax J. 3tocca. Yuenue B. U. Bepnaackoro o
ouocdepe. O6nactu 6mocheps! u e€ cocras. XKupoe BeniecTBo Onocheps! 1 ero HyHKIHU.

3aKOHOMEPHOCTH cyiecTBoBaHUs 6uocheprl. OcodeHnoctu 6uochepsl Kak raodaibHON
skocucTeMmbl. JluHammdeckoe paBHoBecue B Omocdepe. KpyroBoporel BemectB U
OHoreoXMMHYECKHe HUKIIBI (yriiepoa, a3ora). PutMuuHocTh siBneHuit B Ouocdepe.

3onansHOCTh OUoCchepsl. [lonsTre 0 Gnome. OCHOBHBIE OMOMBI CYIIH: TYHIIPA, XBOWHBIC
Jeca, CMEUIaHHbIE U IIMPOKOJIMCTBEHHBIE JIECA, CTENU, CaBaHHbI, IIyCTBIHHU, TPOIIMYECKHUE JIECA,
BBICOKOTOphsl. Kinnmar, pacTuTenbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

Crpyktypa M (YHKLIHS JKHBBIX CHCTEM, OLEHKa HMX pPECypCHOro IMOTEHLHana u
O6rochepHbIX QYHKITHH.

JleMoHCTpanun

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

Tabmuuel u cxemsl: «I'eocdepsr 3emnu», «Kpyrosopot a3ora B npupone», «Kpyrosopot
yriaepojaa B npupoae», «Kpyrosopot kucinopona B npupoe», «KpyroBopot Bojibl B IpUPOIE»,
«OcHoBHble OMOMBI cymmy», «Knumarnueckue mosica 3emuny», «Tynapa», «Taiiray,
«Cwmemanubiii  nec», «lllupokonucTBenusrii nec», «Cremb», «CaBaHHa», «llycThiHY,
«Tponmyeckuii mecy.

OGopynoBanue: repoapuu paCTeHUM pa3HBIX OMOMOB, KOJUICKITUU KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYKawIIas cpeaa

DKOJIOTHYECKHME KPU3UChI W WX TpUYHHBL Bo3jaeicTBue denmoBeka Ha Ouocdepy.
3arpsi3HeHue BO3MyIIHOW cpenapl. OxpaHa Bo3ayxa. 3arps3HeHHE BOAHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Pa3zpymenne noussl. OXpaHa NOYBEHHBIX PeCYpPCOB. MI3MeHeHHe Knumara.

AHTpOIIOTEHHOE  BO3JCHCTBHE HA PACTUTEIBHBIM M KUBOTHbIL Mup. OxpanHa
pPacTUTEIBHOTO U KUBOTHOTO MHpa. OCHOBHBIE MPUHIMIIBI OXPaHbI MPUpPoAbl. KpacHble KHUTH.
Oco60 oxpansiembie npuponnsie Tepputopun (OOIIT). boranndeckue caapl U 300J0THYECKUE
MapKH.

OcHOBHBIE IPUHIIUIIBI YCTOMUMBOTO PAa3BUTHUS YEJIOBEUECTBA U NPUPOABI. PanmoHanpHOE
PUPOIONOIL30BAaHUE M COXpaHeHHe OHoJorudeckoro paszHooOpazus 3emnu. OOmue
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3aKOHOMEPHOCTH TJI00aIbHBIX IKOJIOTHYECKUX KPU3UCOB. OCOOEHHOCTH COBPEMEHHOIO KpHU3HUCa
U €T0 BEPOSITHBIE MTOCIIEICTBUSI.

Pa3BuTHe METOAOB MOHUTOPUHIA Pa3BUTHS ONACHBIX TEXHOTEHHBIX IPOLIECCOB.
Cucmemnvle uccnedosanus nepexooa K pecypcocbepezaioujell U KOHKYPEHMOCHOCOOHOI
anepeemuxke. buonocuueckoe paznoobpasue u duopecypcol. Hayuonanvhvle ungopmayuonmvie
cucmemyl, obecneuusarowue 00CmMyn K UHGOpMaAyuu no COCMOAHUIO OMOEIbHLIX 6U008 U
axocucmem. OCHOBbI dKOpeadburumayuy IKoCUcmem U cnocooos Hopbovl ¢ OHUONOBPENCOEHUAMU.
Pexoncmpyxkyusa mopckux u HazemHuvix 5KOCUCmeM.

JdemMoHcTpauMu

Tabmuupl u  cxembl: «3arpsizHeHue arMmocdepbl», «3arps3HeHre ruapocheps,
«3arpsisHeHne  mouBbl», «llapHukoBbi  3ddexT», «Ocobo oxpaHseMble MPUPOIHBIC
TeppuTOopun», «MOAeNnu yIpaBisieMOro MUpa.

OGopynoBanue: Qororpaguu OXpaHSEMbIX pPACTEHUH U SKUBOTHBIX KpacHOU KHUTH
Poccuiickoit denepainuu, KpacHoil KHUTH peruoHa.
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3. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI I1O BUOJIOT'MA
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3ydbTaTaM OCBOSHUS OOYYarOIIUMUCS
IpOorpaMM CpeaHero o01ero o0pa3oBaHus: JUYHOCTHBIE, METAIIPEAMETHBIE U IIPEIMETHBIE.

B cTpykType JNMYHOCTHBIX PE3yJIbTATOB OCBOEHUS IPOrpaMMbl IO OMOJIOTHHU BBIJIEIECHbI
CIIEAYIOLIME  COCTAaBJIAIOIIME: OCO3HAHUE OOY4YalOIIMMUCSH  POCCUHCKOM  IpakJaHCKOH
UJEHTUYHOCTH — TOTOBHOCTHM K CaMOpa3BUTHIO, CAaMOCTOSATEIBHOCTH M CaMOOIPENEIECHHUIO,
Hanuuyue momueéayuu K OOydeHHIO OWOIIOTHH, yeleHanpaeieHHoe pazeumue BHYTPEHHUX
yOeXIeHUH JIMYHOCTH Ha OCHOBE KJIIOYEBBIX LIEHHOCTEH M MCTOPUYECKHMX TPagULMN pa3BUTHS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb OOYYAIOMIMXCSl PYKOBOJCTBOBATHCS B
CBOEH  JEATEIbHOCTH  IIEHHOCTHO-CMBICIOBBIMU  YCTAaHOBKaMM, MPHUCYILUMH  CHCTEME
Ouonornyeckoro  oOpa3oBaHUs, Haluyue NPABOCO3HAHUA ~ DKOJOTMYECKOHW  KYIBTYpHI,
cnocobHocmu cmagumy LENHU U CTPOUTH KU3HEHHBIE IIJIaHBbI.

JInuHOCTHBIE PE3yabTaThl OCBOCHUS MPOrpamMMbl 110 OMOJIOTHM JOCTUTAIOTCSA B €IMHCTBE
y4eOHOIl W BOCHUTATENbHOM JESITEIbHOCTH B COOTBETCTBUM C TPATULMOHHBIMU POCCHUHCKMMU
COLIMOKYJIbTYPHBIMH, UCTOPUUECKUMU U JyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMHU, IPUHSATHIMU B
oOmiecTBe MpaBWJIaMH M HOPMAaMU IOBEIEHHMSI M CIOCOOCTBYIOT IpOLECCaM CaMOIIO3HAHMA,
CaMOBOCIIUTaHUS U CaMOPAa3BUTHSI, Pa3BUTHUsI BHYTPEHHEW MO3MLMU JIMYHOCTH, ATPUOTU3MA U
YBaKEHUs K 3aKOHY M IPABOIOPSAKY, YEIOBEKY TpyAa U CTaplIeMy MOKOJEHHIO, B3aUMHOIO
YBaXEHUsI, OEpEeKHOro  OTHOIIEHUS K  KyJAbTYpHOMY  HACJIE€QUI0O W  TpaJulusaM
MHOI'OHaIMOHaIbHOTO Hapoja Poccuiickoit denepannu, npupoae 1 OKpyKarolen cpene.

JIMYHOCTHBIE Pe3yabTaThl OCBOEHUS YI€OHOTO mpenMeTa «BHOoIOoTHs» JOIKHBI OTpaXaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOLIMXCS PYKOBOJCTBOBATHCS CPOPMUPOBAHHON BHYTpEHHEH
NO3UIMEN JMYHOCTH, CHCTEMON LIEHHOCTHBIX OpPHEHTAlUil, NO3UTHUBHBIX BHYTPEHHUX
yOeXJIeHUH, COOTBETCTBYIOIMX TPAJULMOHHBIM ILIEHHOCTSAM POCCHHMCKOrO  OOILEeCTBa,
pacIIMpeHue KU3HEHHOI'O OMbITa M ONBITA JESITEIbHOCTH B IPOLIECCE PEAM3allid OCHOBHBIX
HalpaBJIeHUH BOCIUTATEIbHON JeSITeIbHOCTH, B TOM YUCIIE B YACTH:

1) rpa:kIaHCKOro BOCIMTAHMS:

Cc(OPMHUPOBAHHOCTh  TPAXKAAHCKOM MO3MLMU  OOydaromerocs Kak aKTHMBHOTO U
OTBETCTBEHHOTI'O YJIEHA POCCUICKOI0 00IECTBa;

OCO3HaHHME CBOMX KOHCTUTYIIMOHHBIX NpaB M OO0S3aHHOCTEH, YBa)KEHUE 3aKOHA U
IIPABOIOPSJIKA;

TOTOBHOCTh K COBMECTHOH TBOPYECKOH NEATEIBHOCTH NMPU CO3JaHUU YUEOHBIX MPOEKTOB,
pelieHny yueOHbIX U T03HABATENIbHBIX 3a/1a4, BHITIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  OMNpeNeNiATh COOCTBEHHYIO IIO3MLHMIO IO OTHOUIEHHIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHUE  YUYUTBIBaTh B  CBOMX JIGHCTBHAX  HEOOXOAMMOCTb  KOHCTPYKTHBHOI'O
B3aMMOJICHCTBUS JIIOJEH ¢ Pa3HBIMU yOEXKIEHUSMHU, KYJbTYPHBIMA HEHHOCTSAMU U COLUAIBHBIM
MIOJIO)KEHUEM;

FOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOI'O BBINIOJHEHHUS Y4eOHBIX,
MIO3HABATEJIbHBIX M HCCIEAOBATEIbCKUX 3aJa4, YBAXKUTEJIBHOIO OTHOLIEHUS K MHEHUIO
OTIOHEHTOB MPH 00CYXIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOIO COJIEPIKAHUS;

TOTOBHOCTb K TYMaHUTapHO! U BOJIOHTEPCKOM NEATENBHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIUTAHMS:

c(OPMHPOBAHHOCTh POCCUIMCKOM Ipa)k1aHCKOM MICHTUYHOCTH, MATPUOTU3MA, YBAKEHHS K
CBOEMY HApoOAy, 4yBCTBAa OTBETCTBEHHOCTHM Iepel PonMHON, TOpAOCTH 3a CBOM Kpai, CBOXO
Ponuny, cBO#i SA3bIK U KyJBTYpY, IPOLLIOE U HACTOSAIIEE MHOTOHAIIMOHAILHOTO Hapoaa Poccnn;
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[IEHHOCTHOE OTHOUIEHHE K NPUPOJHOMY HACIEAMI0 U TaMSATHUKAM IMPUPOIBL,
JoCTH>XKeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTUSIX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHCKUX YYEHBIX B CTAaHOBJIIEHHE M pa3BUTHE
OMOJIOTUY, TOHUMAaHKS 3HAYCHUS OMOJIOTUH B TIO3HAHUH 3aKOHOB MIPHUPOJIBI, B )KU3HU YEIIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

ujciHast yOe:KIEHHOCTh, TOTOBHOCTH K CIIY’KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

OCO3HaHHE AYXOBHBIX LIEGHHOCTEH POCCUHCKOT0 HApOa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBECHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIlMI0 U MPUHUMATh OCO3HAHHBIE PEILICHUS, OPUECHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOEHUE YCTOMUMBOTO OYIYIIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOIMTENSM, CO3JaHHUI0O CEMbHM Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOMN *KU3HU B COOTBETCTBUU C TPAJULIMSIMHU HAPOJIOB
Poccuu;

4) 3cTeTUYECKOT0 BOCTIMTAHMS:

ACTETHYECKOE OTHOIICHHE K MUPY, BKJIIOYAsl ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOILICHHUIA;

MOHMMAaHKE YMOLIMOHAILHOTO BO3ICHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHHIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIATH
KayecTBa TBOPUYECKON JIMUYHOCTH;

5) ¢usuyeckoro BocnuTanusi, (OPMHUPOBAHHUS  KYJIbBTYPbl 30POBbSI U
IMOLUMOHAIBLHOTO 0JIArONoJIy4usi:

MOHMMaHKE U peau3aiys 3J10poBoro U 0e3omacHoro odpasa *Ku3HH (30pOBOE MUTAHHUE,
coOI0ZIcHHe TUTUEHUYECKUX IMPaBWJI U HOPM, COAIaHCUPOBAHHBIM PEKUM 3aHITHH U OTIbIXA,
perymsipHass (QuU3MYECKas AaKTUBHOCTH), OEpPEKHOTrO, OTBETCTBEHHOIO ¥ KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3HMUECKOMY U MICUXHUECKOMY 3/I0POBBIO;

MOHUMAHWE IIEHHOCTH TpaBWUJ WHIAUBUIYAJIBHOTO M KOJUIEKTUBHOTO ©0€301acHOro
MOBE/ICHUS B CUTYAIIUAX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUE TOCJIEICTBUI U HEMPUATHS BPEIHBIX MPUBBIYEK (YMOTPEOJICHUS aJKOTOJIs,
HapKOTUKOB, KYPEHHUS);

6) TPY10BOT0 BOCIIUTAHUSA:

TOTOBHOCTB K TPYIY, OCO3HaHKE IIEHHOCTH MacTepCcTBa, TPYA0I00ue;

TOTOBHOCTb K aKTUBHOM JESATEIHLHOCTH TEXHOJIOTHYECKON M COLMAIbHON HAIIPaBICHHOCTH,
CIIOCOOHOCTh ~ WHUIMUPOBATh, IUIAHUPOBATH U CaMOCTOSITENIBHO  BBHIMOJHATH — TaKyHO
NeSTeTbHOCTb;

MHTEpEC K pa3nuyHbiM cepam mpodeccHoHaANbHON AESITeNTbHOCTH, YMEHHE COBEpIIATh
OCO3HaAHHBII BBIOOP OyayIieit mpodeccun 1 peaaTnu30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE TIAHBI;

TOTOBHOCTb U CIIOCOOHOCTh K 00pa3oBaHUIO M CaMOOOpPa30BaHUIO HAa MPOTHKEHUU BCEH
KU3HU;

7) 3K0JIOTMYECKOT0 BOCTTUTAHUS:

9KOJIOTUYECKH 11eJIeCO00pa3Hoe OTHOIIEHNE K MPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3emIie,
OCHOBE €€ CYILLIECTBOBAHHS;

MOBBIIICHHE YPOBHSI SKOJOTHYECKOW KYJIBTYphI: NMPUOOPETCHHE OMBITA TUTAHUPOBAHUS
MOCTYIKOB M OI[EHKU WX BO3MOXKHBIX MOCIEICTBUH /ISl OKPYKAIOIIEH CpeIbl;

OCO3HAHUE TJIO0ABHOTO XapaKkTepa KOJIOTHYECKUX MPOOJIeM U MyTeH MX PEIICHHS;

CIIOCOOHOCTH UCMOIB30BaTh MPUOOpPETaeMble TPU U3YYCHUH OMOJIOTHUU 3HAHUS U YMEHUS
MpU peIIeHUH TPOOJIeM, CBSI3aHHBIX C PallMOHAIBHBIM IMPUPOIONOJIb30BAaHUEM (COOTIOIEHNE
MpaBUJI TIOBEJIEHUSI B MPHUPOJE, HAMPABICHHBIX Ha COXPaHEHHWE PABHOBECHS B HKOCHCTEMAX,
OXpaHy BUJOB, IKOCHCTEM, OHOochepbl);
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AKTUBHOE HEMPUITHE NCUCTBUM, MPUHOCAILIUX BPEH OKPYXKAIOIIEH MNPHUPOIHON cpene,
YMEHHE MPOTHO3UPOBATH HEOIArOMPUSATHBIC YKOJOTHUECKHUE IMOCIEIACTBUS MPEINPHHUMAEMbIX
JIEUCTBUI U MPEIOTBPAILATH HX;

HaJU4YMe Pa3BUTOTO HKOJOTHYECKOTO MBIILICHUS, SKOJOTUYECKON KYIbTYphl, OIBITA
JIEATEIIbHOCTH  DKOJOTMYECKOM  HAIpPaBJICHHOCTH, YMEHHUS PYKOBOACTBOBATbCA HMH B
[03HABATEJIbHOM, KOMMYHUKATUBHOM M COLUUAIBHOW IPAKTUKE, TOTOBHOCTHM K Y4YacTHIO B
MPAKTUYECKOM IECSITEIbHOCTH IKOJIOTMYECKOU HAPABIECHHOCTH;

8) HIeHHOCTH HAYYHOT0 MO3HAHUS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAayKd W OOIIECTBEHHOM TIPAKTUKH, OCHOBAHHOTO Ha JHUAJIOTe KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOEI0 MECTa B MOJIUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHME SI3BIKOBOM M UUTATEIBCKOU KYJIBTYPhI KaK CPEJICTBA B3aUMOJICUCTBUS
MEXY JIIOJIbMU U IMO3HAHUS MUDA;

MOHUMaHue crenuGuKku OWOJOTHU KaK HAyKd, OCO3HaHUA €€ poiu B (GOpMHUpPOBAHUHU
paIoOHATHHOTO HAYYHOT'O MBIIUICHHUS, CO3JJaHUU [IEJIOCTHOTO MPEICTaBICHHS 00 OKpYKaoIIEeM
MHpPE Kak O ©eIWHCTBE NPHUPOABI, YEJIOBEKa U OOIIECTBA, B IMO3HAHWHM MPUPOTHBIX
3aKOHOMEPHOCTEH M PEIICHUH TPOOJIeM COXPaHEHUS IPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTU OMOJIOTHH JJIi COBPEMEHHOW IHUBWJIM3AIMU: 00ECIeUeHUs
HOBOTO YpPOBHS Pa3BUTHUS MEIUIIMHBI, CO3/IaHHE MEPCHEKTUBHBIX OMOTEXHOJOTUH, CIOCOOHBIX
peliaTh pecypcHble MpoOaeMbl Pa3BUTHS Y€JIOBEUECTBA, MMOMCKA MyTel BBIXOAA U3 II100AbHBIX
HKOJIOTUYECKUX MPOoOIeM U oOecrieueHust nepexo/ia K yCTOWYMBOMY Pa3BUTHIO, PAllMOHATBHOMY
HCIIOJIb30BAaHUIO TPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTH B TMOJYUYCHUU OMOJOTHYCCKUX 3HAHWU B IEJISX TOBBIIICHUS OOIIeH
KYJIbTYPbI, €CTECTBEHHO-HAy4YHOH TpPaMOTHOCTH, KaK COCTaBHOM YacTu (YHKIIMOHAIHHOU
IpaMOTHOCTH 00y4Jarouuxcs, GopMUpyeMoil Py U3y4eHUH OUOJIOTHH;

MNOHUMAHUE CYIIHOCTH METOJOB ITO3HAHUS, MCIOJb3yEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCITOJIB30BaTh TIONy4aeMble 3HAHUS JUIS aHajdw3a W OOBSICHCHHS SIBICHUHN
OKPYXKAIOIIeT0 MHUpPa M MPOUCXOIANIMX B HEM H3MEHEHMI, YMEHHE JellaTh OO0OCHOBaHHbBIC
3aKJIFOYCHHST HA OCHOBE HAyYHBIX (DAaKTOB W WMCIOIIMXCS JAHHBIX C IEJIbI0 TONydeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CITOCOOHOCTh CaMOCTOSITEIBHO HCIOJb30BaTh OHOJIOTMUECKUE 3HAHUS JUIsl PEIICHUS
po0JieM B peambHBIX )KU3HEHHBIX CUTYAIIHSIX;

OCO3HAHUE I[EHHOCTH HAYYHOU JEeATEIbHOCTH, TOTOBHOCTh OCYIIECTBISITH MPOCKTHYIO U
MCCJIE0BATENBCKYIO IESITENbHOCTh HHIMBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUI0O U CaMOOOpa30BaHMIO, K
AKTUBHOMY TIOJYYEHUIO HOBBIX 3HAaHUN 1O OHOJOTUM B COOTBETCTBUU C >KU3HEHHBIMHU
NOTPEOHOCTSMHU.

METANPEAMETHDLIE PE3YJIbTATHBI

MeTtanpeameTHble pe3ynbTaThl OCBOEHUSI ydeOHOro mpeamera «bHOJIOTHS» BKIIOYAIOT:
3HAUMMbIE 1T (DOPMHUPOBAHHS MHPOBO33PEHUS OOYYAIOIMIUXCA  MEKIUCIUTITHHAPHBIC
(MeXmpeaIMeTHbIE) O0IeHAYYHbIE TTOHATHS, OTPAXKAIOIINE [IEJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienUKy METOJIOB IMO3HAHUS, UCTIOIh3YEMBIX B €CTECTBEHHBIX HayKax (BEIEeCTBO, SHEPTHS,
SBIIGHUE, TIPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPHUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsi, MCCIEI0OBaHNEe, HAONIOJCHUE, M3MEpPEHHEe, DKCIEPUMEHT W JIPYyrue); YHUBEPCAIbHBIC
yueOHbIe JeicTBUS (MO3HABaTeIbHbIC, KOMMYHUKATHBHBIC, PETYIATHUBHBIC), 00ECIIECUNBAIOIINE
dbopmupoBanre (HYHKIIMOHATHLHON TPaMOTHOCTH W COIMAIbHON KOMIIETCHIIMH OOYYaroIIUXCs;
CHOCOOHOCTh o0yyJaromuxcs HCII0JIb30BaTh OCBOCHHBIE MEXIUCHUIIIIMHAPHBIE,
MHPOBO33PECHUECKHE 3HAHWS W YHUBEpPCAJIbHBbIC Yy4YeOHBIC IEHCTBHS B TIO3HABATEILHOW U
COIIMAIbHOM MPAKTHKE.
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B pesynbrare wusydeHuss OWOJOTMHM Ha YypOBHE cpemHero oOmero oOpa3oBaHHs Yy
oOyudaromierocss OyayT copmupoBaHbl MO3HABATEIbHBIC YHUBEpCAIbHBIC yUeOHBIE NEHCTBUS,
KOMMYHHKATHBHBIC YHUBEpPCAJIbHBIC YUYEOHBIC [EHCTBHS, pETYISITUBHBIC YHHBEPCAIbHBIC
yueOHbIC ACHCTBHSI, COBMECTHASI ICATEIBHOCTD.

MeranpeaMeTHbIe pe3yJbTaThl OCBOCHHS IMPOTPaMMbl CpeaHEero o0Iero oOpa3oBaHUs
JIOJIKHBI OTPAXKATh:

OsJiaieHNe YHUBEPCAJIBLHBIMH Y4eOHBIMH MO3HABATEIbHBIMH JICHCTBUSIMH

1) 6a3oBbIe JJOTHYECKHUeE TeHCTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBATh IMPOOJIEMY, paccMaTpuBaTh &
BCECTOPOHHE;

UCIIONIb30BaTh TPU OCBOCHMM 3HAHUU MNPUEMBI JIOTUYECKOTO MBINUICHHS (aHAN3a,
CHUHTE3a, CpaBHEHMS, KiacCHU(pUKAIMU, OOOOIICHHS), PACKpPhIBATh CMBICT OHOJOTHUYECKUX
MOHSITHI (BBIICATH HX XapaKTEPHBIE MPU3HAKH, YCTAHABIIUBATE CBSI3H C APYTUMHU TOHITHUSIMH);

ONpeNeNaTh eI ACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPHUH WX JIOCTHKCHUS,
COOTHOCHTH PE3yIbTAaThl ACITEILHOCTHU C TIOCTABICHHBIMU IICIISIMU;

UCTIOJIB30BaTh OWOJIOTHYECKUE TOHSITUS JJIsi OOBSCHEHHsS (AKTOB W SIBICHHHA KUBOH
TIPUPOJIBI;

CTPOUTH JIOTUYECKHE PACCYXICHUS (MHAYKTHBHbBIC, JICIyKTHBHBIC, IO aHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MIPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHHSX, (POPMYITHPOBATH
BBIBOJIbI M 3aKJIFOUCHHS,;

MPUMEHSTh CXEMHO-MOJICIbHBIC CPEACTBA JUIS MPEACTABICHUS CYIICCTBEHHBIX CBS3CH U
OTHOILICHUIA B M3y4aeMbIX OHOJIOTMYECKHX OOBEKTaX, a TAKXKE MPOTUBOPEYHMU Pa3HOrO Poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX

pa3padaThiBaTh IUIAH PEHICHUS MPOOJIEMBbI ¢ YUETOM aHAIM3a UMEIOIIUXCS MaTepUAIbHBIX
¥ HEMaTepPUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JCSTEIBHOCTh, OIICHUBATh COOTBETCTBHE PE3YJIbTATOB LIEIISIM,
OIICHUBATH PUCKH TOCIICICTBUN ACSITEILHOCTH;

KOOPJIMHUPOBATh W BBIIOJHIATE Pa0OTy B YCIOBUSIX PEaJbHOrO, BHUPTYAJILHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCIEI0BATEIBLCKHE IEHCTBHSI:

BJIQ/IETh HABBIKAMH y4€OHO-MCCIIEIOBATENFCKON U MPOEKTHOW AESITeNbHOCTH, HaBbIKAMU
paspemieHus mpooieM, CocoOOHOCTHIO H TOTOBHOCTBIO K CaMOCTOSITEIbHOMY MOWUCKY METOJIOB
pelIeHUs MPAKTUYECKHX 3a71a4, IPUMEHEHHUIO Pa3IMUHBIX METOJIOB MO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHbIC BHJBI JCSITEILHOCTH [0 TOJIYYSHHUIO HOBOTO 3HAHUSA, €0
MHTEPIIPETAIMU, TPEOOPa30BaHUI0 U MPUMEHEHHUIO B yYEOHBIX CHUTYallMsIX, B TOM YHUCIE MPHU
CO3IaHUH YYEOHBIX U COIMALHBIX TIPOSKTOB;

dbopMUpOBaTh HAYYHBIA THI MBIIIJICHUS, BIaJeTh HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMU
MOHSITHSIMA W METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIC 3aJaud B 0Opa30BaTENbHON NEATEIHHOCTH U
YKU3HEHHBIX CUTYaITUsX;

BBISIBJISITH TPUYMHHO-CIICACTBEHHBIE CBSI3M U aKTyaJlM3WpOBaTh 3a7ady, BBIABUTATh
TUTOTe3y €€ pelleHHs, HaXOJUTh AapTyMEHTHI JUIS JI0Ka3aTelbCTBA CBOWX YTBEPXKJICHHUM,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

AHAIM3UPOBATh TIOJYYCHHBIE B XOJIe PpEHICHHS 3a7add  Pe3yiabTaThl, KPUTHUYCCKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIOBHSX;

JIaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIIECHUBATH IPUOOPETEHHBIHN OIBIT,

OCYIIECTBIISITh IEJICHANIPABICHHBIN MOUCK TMEPEHOca CPEACTB M CIIOCOOOB JIEHCTBUS B
poeCCHOHABHYIO CPENY;

yMETh TEpPEHOCUTh 3HAHWS B  T[O3HABATENbHYI0O U  MPAKTUYECKyl0  o0yactu
KU3HEICATCIIEHOCTH,
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YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTell;

BBIJIBUTaTh HOBBIE WJCH, MNpeNIaraTb OPUTHHAIbHBIE TMOIXOJbI M PEILICHUS, CTABUTh
po0JIeMbl U 3a/1a4H, JOMYCKAIOUINe aJbTePHATUBHBIE PEIICHNUS.

3) padora ¢ nngopmanmeii:

OpUEHTUPOBATHCS B PA3NUYHBIX MCTOYHHMKAX HHQOpMAIMH (TeKcTe y4eOHOro mocoows,
HAy4YHO-IIOMYJISIPHOM JUTEpaType, OMOJIOTMYECKUX CIIOBApSX U CHPABOYHMKAX, KOMIIBIOTEPHBIX
0azax pgaHHbIX, B UHTepHeTre), aHAIW3UPOBaTh HHGOPMALMIO DPA3JIMYHBIX BUIOB U (QOpM
IIPEJICTaBICHUS], KPUTUYECKHU OLIEHUBATh €€ JOCTOBEPHOCTh U HEIPOTUBOPEUNBOCTD;

dbopMynupoBaTh 3ampochl U NPUMEHATH pa3jMYHbIE METOAbI NpPU IOHCKE U O0TOOpe
Ounonoruueckoi nHGoOpMaIuu, HEOOXOAUMOM /7S BBIIIOJIHEHUS YU4eOHbBIX 3a/1a4;

NpUOOpPETaTh OMBIT WCHOJIB30BaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH,
COBEpIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIOJIb30BaHUS PA3IUYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJbHYIO (OpPMY TIPEACTABICHUS OHOJIOTHYECKOM
uHpopmanuu (cxemsl, Tpaduku, AHarpaMMebl, TaOJIUIIBI, PUCYHKH U JPYTOeE);

UCTIOJIb30BaTh HAYYHBIM S3bIK B KauecTBE CpEACTBAa IMpH padboTe C OMOIOTHYECKOU
uH(popMaliel: MPUMEHITh XUMUYECKue, GU3NYECKue U MaTeMaTH4YeCKHe 3HAaKW U CHMBOJIBI,
dbopMmyiel, abOpeBUaTypy, HOMCHKIATYPY, HCIIONB30BaTh M MPEOOPa30BBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISIHOCTH;

BJIAJCTh HABBIKAMU pACIO3HABAaHUS M 3alMTHl WHpOpManuu, HHGOPMAITMOHHON
0€30MacHOCTH JTUYHOCTH.

OBjaieHHe YHHBEPCAJIbHBIMIA KOMMYHUKATHBHBIMU J1€CTBUSAMM:

1) o6menne:

OCYIIECTBIISITh KOMMYHHKAIIMKA BO BCeX cepax >KM3HM, aKTHBHO y4acTBOBATh B JUAJIOTE
WIH JUCKYCCHUU TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 3aJaBaTh BOMPOCHI, BHICKA3bIBAThH
CYXKJEHHUS OTHOCUTEJIbHO BBIIOJHEHMSI NpeJylaraeMoi 3aJaud, Y4YWUThIBaTb HHTEPECHl U
COTJIACOBAHHOCTD MO3UIIUHI APYTUX YUaCTHUKOB JHANIOTA WA JUCKYCCUN);

pacro3HaBaTh HeEBEpOAJIbHBIC CPEACTBA OOMICHHs, MOHUMATh 3HAYEHUE COLMAIBHBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHUSI KOH(MIUKTHBIX CUTYallUl, YMETh CMTr4aTh KOHQIUKTHI U
BECTH IIEPErOBOPbI;

BJIIQJIETh PA3NUYHBIMU CIIOCOOAMU OOIEHUS M B3aMMOJCHCTBHS, MOHMMATh HaMepeHUs
JIPYTUX JIOAEH, MPOSBIATh YBAXKUTEIbHOE OTHOLIEHHE K COOECeIHUKY U B KOPPEKTHOHM (opme
bopMyIUpOBaTH CBOM BO3PAXKECHHUS;

pa3BEPHYTO U JIOTUYHO H3JaraTh CBOIO TOYKY 3pPEHHUS C HCIIOJIIb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) cCOBMeCTHAsI 1eSITeJIbHOCTh:

MOHUMATh M UCMHOJb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYAIbHOU pabOTHI TpU
pelieHny OMOoJ0THYecKor MpobsieMbl, 000CHOBBIBATH HEOOXOAUMOCTh IPUMEHEHUS TPYIIOBBIX
dbopM B3aMMOCHCTBHYSI TP pELICHUH YyueOHOM 3a/1auH;

BbIOMpaTh TEMAaTHKy M METOJbl COBMECTHBIX NEHCTBUI C y4y€TOM OOIIMX HMHTEPECOB U
BO3MOYKHOCTEHN Ka)KJ0r0 4J€Ha KOJIEKTUBA;

NPUHUMATh LEIM COBMECTHOM JESTEIbHOCTH, OPIraHHW30BbIBaTH M KOOPIWHUPOBATH
JEUCTBUS IO €€ INOCTUIKEHMIO: COCTABIIATH IUIAH JEUCTBUM, PACHPENEISTH POJIU C YYETOM
MHEHHUH Y4aCTHHUKOB, 00CYKIaTh pe3ybTaThl COBMECTHON pabOThI;

OIICHMBATh KaYECTBO CBOETO BKJIAJa U KaXKIAOTO YJaCTHHKA KOMaHbl B OOIINN pe3ylbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBbIE NPOEKTHI, OLIEHMBATh HAEH C MO3WLMU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIISAITh TO3UTUBHOE CTPATETMYECKOE TOBEACHUE B PA3NIMYHBIX CHUTYyalUsX,
MIPOSIBIISTH TBOPUECTBO U BOOOPaKEHHE, OBITh MHUITUATHBHBIM.

OByaieHHe YHHBEPCAJIbHBIMH PeryJsiTHBHBIMU JAeHCTBUAMM:

1) camoopranu3amus:
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UCTIONIB30BaTh OMOJIOTHYECKWE 3HAHUWS JJs BBIABICHUS NpPOOJIEM W UX pEIICHHS B
KU3HEHHBIX M YUE€OHBIX CUTYalHsX;

BBIOMpATh HAa OCHOBE OMOJIOTMYECKUX 3HAHHH LIEIEBBIC U CMBICIIOBBIC YCTAHOBKH B CBOMX
JNEHCTBUSAX M IMOCTYNKAaX MO OTHOIIEHHIO K KMBOH MPHUPOJE, CBOEMY 3I0POBBIO M 3/I0POBBIO
OKPYKarOIIHX;

CaMOCTOSITENIbHO OCYILECTBIIATh TO3HABATENBHYIO AEATEIbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh W (OPMYIHPOBAaTH COOCTBEHHBIE 3aJadd B OOpa30BaTENbHOM JEATEIFHOCTH |
KU3HEHHBIX CUTYaLUsX;

CaMOCTOSATENIFHO COCTAaBIIATH IUIaH PEUICHUS MPOOIEMBI ¢ YIETOM HMEIOIINXCS PECYpPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M IPEANIOYTEHHIA;

JIaBaTh OLICHKY HOBBIM CUTYaIlHsIM;

paCIIMPATH paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX IPENOYTECHHIA;

JieNiaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTD 3a PELICHHE;

OLICHUBATH MTPUOOPETEHHBIHN OIBIT;

CHocoOCTBOBATh (HOPMUPOBAHHIO U TPOSIBICHUIO IIMPOKOM SPYIUIIMH B PA3HBIX 00JACTAX
3HAHMH, TOCTOSHHO MOBBIILIATH CBOH 00pa30BaTEIbHBIN U KYJIBTYPHBIA YPOBCHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHTYallUsIM, BHOCUTh KOPPEKTHBBI B JIESTEIBHOCTH, OLICHHBATH
COOTBETCTBHUE PE3YJILTATOB LIENIAM;

BJIaZICTh HABBIKAMH IIO3HABATEIHbHON pe(IEKCHN KaK OCO3HAHUS COBEpIIAEMbIX JEHCTBUIA
Y MBICJIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, HCIIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLICHKH CHTYaIlMH, BHIOOpA BEPHOTO PELICHUS;

YMETh OLIEHUBATh PHUCKH U CBOEBPEMEHHO MPUHUMATDH PELICHHS M0 UX CHIDKEHHIO;

NPUHUMATh MOTHUBBI M apI'YMEHTBI IPYTUX TPU aHATN3E PE3YNIbTaTOB JCSTEIbHOCTH;

3) npuHATHE ceds1 U IPYTruX:

NpUHUMAThH ce0sl, MOHUMast CBOU HEAOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTUBBI U QPTYMEHTHI JPYTUX [P aHAJIN3E PE3YJIbTAaTOB JIESTEILHOCTH;

NpU3HABATh CBOE MIPABO U MPABO JPYTrUX Ha OIIMOKH;

pa3BUBaTh CIIOCOOHOCTH MOHUMATh MU C TIO3UIIUH JPYroro YeIoBeKa.

MHNPEAMETHBIE PE3YJIbTATHBI

[IpenMeTHbIe pe3ynabTaThl OCBOEHHS coiepxaHus ydeOHoro mpeamera «buomorus» Ha
yriyoJIEHHOM YPOBHE OPUEHTHPOBAHBI Ha o0ecredeHue nNpopuILHOT0 00y4deHus: 00yJaromuxcs
Oouonorun. OHM BKIIOYAIOT: crenuuyeckue A OWONIOTUM HaydHble 3HAHUS, YMEHUS H
CrocoObl JEMCTBUII 1O OCBOEGHMIO, HMHTEpPHpPETAMUd U MpeoOpa3OBaHUIO 3HAHWM, BHJbI
JESTENIbHOCTH O TONYyYEHUIO0 HOBBIX 3HAHUN M HX NMPUMEHEHHIO B PA3IUYHBIX y4eOHBIX, a
TaK)K€ B PEATbHBIX KM3HEHHBIX CUTyanusaxX. [IpeamMeTHbIe pe3ynbTaThl MPeICTaBICHbI 110 TOaaM
W3Yy4YEHUSI.

[IpenMeTHbIE pe3ynbTaThl OCBOEHHUs ydeOHoro mnpenmera «buonorus» B 10 kaacce
JIOJIKHBI OTpaXaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CHUCTEME €CTECTBEHHBIX HayK, B
(GbOpMUPOBAaHUN E€CTECTBEHHO-HAYYHOW KapTHUHBI MHpA, B MO3HAHUU 3aKOHOB MPHUPOABI H
pelieHny nTpobiieM palMoOHAIBHOTO IPUPOIOTIOIB30BaHMS, O BKIIaJ€ POCCUNCKUX U 3apyOEKHBIX
YUEHBIX B Pa3BUTHE OUOJIOTUU;

BJIQJICHWE CHCTEMOI OMOJIOTMYECKHX 3HAHWM, KOTOpas BKJIOYAET: OCHOBOIIOJIAraroline
OMOJIOTUYECKHEe TEPMHUHBI U TIOHATUS (PKU3Hb, KJIETKAa, OpPraHW3M, MeTaboJu3M, TOMEocCTas,
CaMOpEeTyJISILIMS, CaMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
Ouonoruueckne teopun (kinerounas teopus T. IlIBamna, M. Illneiinena, P. Bupxosna,
XpoMOcOMHasi Teopusi HaciencTBeHHocTn T. Moprana), yuenns (H. 1. BaBunoBa — o meHTpax
MHOT000pa3usl M MPOUCXONKIACHUS KYIbTYPHBIX PACTCHHI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
MEPBOrO MOKOJIEHMSI, pacIIETJICHHUS, YUCTOTHI FraMeT, He3aBUCUMOro HacneaoBanus ['. Mennens,
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TOMOJIOTUYECKHX PSJOB B HacleACTBeHHOW u3MeHumBoctu H. WM. BaBwioBa), mpuUHIMIIBI
(KOMIUIIEMEHTapHOCTH );

BJIa/ICHHE OCHOBHBIMH METOJaMH HAYYHOTO MO3HAHUS, UCIOJIB3YEMbIX B OMOJIOTHYECKUX
HCCIIEIOBAaHMSX JKUBBIX O0OBEKTOB (OMHCaHUE, U3MEpeHNe, HaOII0AeHNE, SKCIIEPUMEHT);

YMEHHE BBIACIATH CYIIECTBEHHbIE NMPU3HAKU: BUPYCOB, KJIETOK MPOKAPHUOT U IYKAPHUOT,
OJIHOKJICTOYHBIX U MHOTOKJICTOYHBIX OPraHU3MOB, B TOM 4HCle OakTepuid, rpuOOB, PacTCHUH,
JKUBOTHBIX U Y€JIOBEKa, CTPOEHUSI OPTaHOB U CUCTEM OPraHOB PACTEHUM, )KUBOTHBIX, YEIOBEKA,
MPOLIECCOB JKU3HEACATEILHOCTH, MPOTEKAIINX B OpraHU3Max pacTeHWH, >KUBOTHBIX U
YeJI0BEeKa, OMOJIOTHYECKUX MPOIECCOB: 0OMEHa BENMIeCTB (METa00IM3M), IPEBPAIICHHS SHEPTHH,
Opo’keHUs, aBTOTPO(GHOro U reTepoTpoPHOro TUIOB MUTAHHS, (GOTOCHUHTE3a U XEMOCHHTE3A,
MHTO3a, MeH03a, TaMEeTOreHe3a, SMOPHOTreHe3a, MOCTIMOPHOHAIBHOTO PA3BUTHSA, PA3MHOXKCHHUS,
WHAMBUAYAIbHOTO pa3BUTHUsI OpraHu3Ma (OHTOreHe3a), B3aMMOJEWCTBUS T'€HOB, I'eTepo3uca,
UCKYCCTBEHHOT'O 0TOODA;

YMEHHE YCTAHABJIMBATh B3aUMOCBS3M MEXAY OPraHOMJAAMU KIETKH M UX (PYHKIHSIMH,
CTPOCHHUEM KJIETOK Pa3HbIX TKaHEH W X (DYHKIUIMHU, MEXKy OPTaHaMU U CUCTEMaMH OPTaHOB Y
pacTeHuid, >KMBOTHBIX M 4YellOBeKa M MX (YHKIHUSIMH, MEXKIYy CHCTEeMaMHU OPraHoB U HX
GYHKIUSAMH, MEXKAY 3TamaMu OOMEHa BEIIECTB, dTallaMH KIIETOYHOTO IHKJIA U JKU3HCHHBIX
[UKIOB OPraHM3MOB, JTalaMd SMOPUOHAIBHOTO pa3BUTHS, TEHOTUIIOM M (PEHOTHIIOM,
¢deHoTumnom u (hakropamu Cpesl OOUTAHUS;

YMEHHE BBISBISITh OTIUYUTEIbHBbIC MPU3HAKH JKUBBIX CHUCTEM, B TOM YHUCIE PACTCHHIA,
JKUBOTHBIX U YCIIOBEKA;

YMEHHE UCIOIB30BaTh COOTBETCTBYIOLINE apTyMEHTHI, OMOIOTUYECKYIO TEPMUHOJIOTHIO U
CHMBOJIMKY JIJIS TOKA3aTeIbCTBA POACTBA OPTaHU3MOB Pa3HBIX CUCTEMATHYECKUX TPYIIIL;

YMEHHE pellaTh OUOJNIOTWYECKUE 3a7aud, BBISBISATH MPUYMHHO-CIECICTBEHHBIC CBS3U
MEXJy HCCIICyeMbIMH OHWOJOTHYCCKHUMH TIPOIECCAMU W SIBJICHUSMH, JIJIaTh BBIBOJBI U
MIPOTHO3bI HA OCHOBAHMH IOJIYYE€HHBIX PE3yJIbTaTOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKHUE padOThI, COONIIOMATh MpaBHia TPU
paboTe ¢ yueOHBIM U JIabOpaTOPHBIM 000PYAOBAHUEM;

YMCHHE BBIJIBUTATh THUIIOTE3BI, IMPOBEPATh HUX DKCIHEPUMCHTAIBHBIMU CPEJACTBAMH,
bopMynupys 1eb UCCIeI0BaHUs, aHATTU3UPOBATH MOYUYECHHBIE PE3YNbTAThI U JIeNIaTh BBIBOIBI,

YMEHUE Y4YacTBOBaTh B Y4EOHO-HCCIIEOBATEIHCKON pabdoTe MO OMOJOTUM, DKOJIOTHH U
MEAUIIMHE, MPOBOJMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, M MyOJHMYHO MPEACTaBIATh
MOJTyYEHHBIC PE3YJIbTAThI HA YICHUYESCKUX KOHPEPEHITUSX;

YMEHHE OIIEHWBAaTh JTUYECKHE aCHEKThl COBPEMEHHBIX HCCJIEeIOBaHUN B o001acTu
OWoNornu W MeIWIUHBI (KJIOHHPOBaHHME, HMCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAlpaBIEHHOE
M3MEHEHHE TeHOMa U CO3J]aHie TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBISATh OCO3HAHHBIN BBIOOP Oyaytiel mpodecCuoOHAIbHOM IeITeTbHOCTH B
obnactu OMOJNIOTUU, MEIUITMHBI, OMOTEXHOJIOTHH, BETEPHUHAPUH, CEIbCKOTO XO035HCTBA, MHUIIEBON
MIPOMBINIJICHHOCTH, YTIyOJsITh ITO3HABATEIBHBI WHTEPEC, HAMPABICHHBIA HAa OCO3HAHHBIN
BBIOOp COOTBETCTBYIOIIEH Mpodeccuu M MPOAOJDKEHHE OHOJOTHYecKOro o0pa3oBaHHs B
OpraHu3aIsaX CPEAHET0 MPOPECCHOHATBHOTO B BBICIIIETO 00pa30BaHusl.

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

c(hOpMUPOBAHHOCTH 3HAHHUI O MECTE M POJIM OMOJIOTUU B CHCTEME €CTeCTBEHHBIX HayK, B
(GhOpPMUPOBAHUH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B IMO3HAHWUU 3aKOHOB
MPUPOJBI U PEHICHUH HKOJIOTHUYECKUX MPOOJIEM YeOBEUeCTBa, a TaKXKE B PEIICHUU BOIIPOCOB
paIMoOHATIBHOTO TPHPOJIOTIONB30BAaHUS, W B (OPMHUPOBAHMHM IIEHHOCTHOTO OTHOIICHUS K
npupoje, oOMIECTBY, YENOBEKY, O BKIIAJe POCCHUUCKUX U 3apyOeKHBIX YUYEHBIX-OHMOIIOTOB B
pa3BUTHE OMOJIOTHH;

YMEHHE BJIaJIeTh CHCTEMON OMONIOTUYECKUX 3HAHUHM, KOTOpas BKJIIOYAET ONpEAeTCHUS U
MOHMMAHWE CYIIHOCTH OCHOBOIIOJIATAlONIMX OWOJIOTHYECKUX TEPMHUHOB W TIOHATHHA (BHII,
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sKocucTtema, Owocdepa), Ouonormdyeckue Teopuu (dBotonmoHHas teopus Y. JlapBuHa,
CHUHTETHUECKass Teopus sBomonuu), ydeHus (A. H. CeepuoBa — 0 NmyTsSX U HalpaBICHUSX
spostonnu, B.W. Bepranckoro — o 6mocdepe), 3akoHbl (reHeTHYecKoro paBHoBecus Jx. Xapau
u B. BaiinGepra, 3aponsimeBoro cxonactsa K. M. bapa), npaBuna (Munumyma 1O. Jlubuxa,
9KOJIOTUYECKOW MUPaMUIbI SHEPTHH ), TUIOTE3bI (TunoTte3a «vupa PHK» V. I'mnbepra);

YMEHHUE BIAJCTh OCHOBHBIMH METOJaMH HAy4YHOTO I[IO3HAHUS, HCIOJIb3YeMbIMH B
OMOJIOTUYECKUX KCCIEAOBAHUAX JKUBBIX OOBEKTOB W D3KOCHUCTEM (OMHMCAHHUE, H3MEpPEHUE,
HAOJI0/IEHUE, YKCIIEPUMEHT), CITIOCOOAMH BBISBICHUS W OLICHKH aHTPONOTSHHBIX M3MCHCHHUU B
PUPOJIE;

YMEHHE BBIACNATh CYUICCTBEHHbIC NPU3HAKU: BUAOB, OMOIreOIEHO30B, AKOCHUCTEM U
Oouocdepsl, CTaOMIM3UPYIOIIETro, ABIKYIIETO W Ppa3pbIBAIOMIETO €CTECTBEHHOTO OTOOpa,
AJTONATPUYECKOT0 U CUMIATPUUYECKOT0 BU000PAa30BaHUS, BIUSHUS JABIKYILUX CHJI ABOJIOLNN
Ha TeHO(OH]| MOIMYJISALUHN, TPUCIOCOOTICHHOCTH OPTaHU3MOB K cpefe OOMTaHMs, YepeOBaHUS
HaIpPaBJICHUH 3BOJIOIUHU, KPYTOBOPOTA BELIECTB M MOTOKA YHEPTUU B IKOCUCTEMAX;

YMEHHUE YCTAaHABJIMBAaTh B3aWMOCBS3M MEXAY IMPOLECCAMU HBOJIONUH, ABIKYIIMMHU
CHWJIAMU aHTPOIOTeHe3a, KOMIIOHEHTAMHU PAa3JIMYHBIX 3KOCHUCTEM M MPHUCHOCOOICHUSMU K HUM
OpraHU3MOB;

YMEHHE BBISIBIISTh OTJIMYUTEIbHBIC IPU3HAKU JKUBBIX CHCTEM, MPUCIOCOOIEHHOCTh BUIOB
K cpere oOuTaHus, aOMOTHYECKMX M OMOTHYECKHX KOMIIOHEHTOB JIKOCHUCTEM, B3aUMOCBS3EH
OpPraHU3MOB B COOOIIECTBAX, aHTPOIIOTCHHBIX U3MEHEHUN B ’KOCHCTEMaxX CBOEH MECTHOCTH;

YMEHHUE HCIOJIB30BATh COOTBETCTBYIOIINE apTyMEHTHI, ONOIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIUKY JUIsl JOKa3aTelbCTBAa pPOJICTBA OPraHM3MOB pA3HBIX CHCTEMAaTHYECKHX TPYII,
B3aMMOCBSI3M OPTaHU3MOB U CpeIbl OOMTAHMWsS, €IWHCTBA UYEIIOBEUECKUX pac, HEOOXOAUMOCTH
COXpaHEeHHUs] MHOT000pa3us BUAOB M DKOCHCTEM KaK YCIIOBHUS COCYLIECTBOBAHMSI HMPUPOJIBI U
YeJI0BEYECTBA,

YMEHHE pellaTh OHOJNOTUYECKUE 3a7aud, BBISBISATh MPUYMHHO-CIECICTBEHHBIC CBS3U
MEXIy HUCCIEAYEeMBbIMH OHOJIOTUYECKUMH NpPOIECCAaMH W SBICHHUSMH, J€JaTh BBIBOIABI M
MIPOTHO3bI HA OCHOBAHMH TOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUE padOThI, COONIOMATh MpaBHia TPU
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000pPYyI0BaHUEM;

YMEHHWE BBIIBUTaTh THUIOTE3bI, TPOBEPATh HX OKCIEPHUMEHTAIBHBIMUA CPEJICTBAMH,
bopMynupys 1eNb UcCeI0BaHNs, aHATM3UPOBATh MOJYUYECHHBIE PE3Y/IbTaThl U JIeNIaTh BHIBOJIBI,

YMEHUE Y4YacTBOBaTh B Y4YEOHO-MCCIIEOBATEIHCKON padoTe MO OMOJIOTUM, DKOJIOTHH U
MeIUIUHe, MPOBOAUMON Ha 0a3ze HIKOJbHBIX HAyYHBIX OOIIECTB, M MyOJUYHO NPEACTaBIATH
MIOJTy9YCHHBIE PE3YJIbTAThl HA YICHUYECKUX KOH(DEPEHIHIX;

yYMEHHUE OIIEHMBAaTh THUIOTE3bl U TEOPUM O MPOUCXOKICHUU JKU3HHU, 4YellOBeKa U
YeJIOBEYECKMX pac, O NMPUYMHAX, MOCIEACTBHSIX M CIIOCO0axX MPEJOTBPAIICHHS TII00aTbHBIX
U3MEHEeHu# B buocdepe;

YMEHHE OCYLIECTBIISITh OCO3HAHHBIN BBIOOp Oyaylel npodeccuoHanbHON AESITETbHOCTH B
o0mactd  OWOJOTMM, OSKOJOTMH, TPHPOJONONIL30BAHMS, MEIUIHUHBI, OHOTEXHOJOTHH,
NICHIXOJIOTHH, BETEPUHAPHH, CEIBCKOTO XO3AWCTBA, MHINEBOW MPOMBIIIICHHOCTH, YTIYOIsSTh
NO3HABATENbHBIM WHTEpEC, HANpaBICHHbI Ha OCO3HAHHBIH BBIOOP COOTBETCTBYIOIIEH
npodeccun M MPOJODKEHHE OMOJIOrMYecKoro o0pa3oBaHMsS B OpraHMU3alUsIX CpPeTHEro
npo¢eCCHOHATIBHOTO U BBICIIET0 00pa30BaHusl.
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4. TEMATUYECKOE IINTAHUPOBAHMUE

10 KUIIACC
No KonuuyectBo yacos
HaumeHoBaHue pa3aesioB M TeM NPOrPaMMBbl DJIeKTpOoHHBIe (HU(poOBLIE)
n/n KonTponbHble IIpakTHyeckue
Bcero o0pa3oBaTebHbIC PECypChI
padoThI padoThI
1 buonorusa kak Hayka 1 Br6morexa LIOK
yK https://m.eds00.ru/7f41c292
2 JKuBbIe CUCTEMBI U UX U3YUYCHUE 2 Brbmmorexa LIOK
v https://m.edsoo.ru/7f41c292
bubarorexa [JOK
3 brOTIOTHA KIETKH 2 0.5 https://m.edsoo.ru/7f41c292
bubanoreka [JOK
4 XuUMHYecKash OpraHu3aiusl KJICTKH 10 1 https://m.edso.ru/7f41c292
bubanoreka [JOK
> CrpoerHe 1 QyHKIH KICTKH 8 2 https://m.edsoo.ru/7f41c292
6 OOMeEH BelIeCTB ¥ NMPEBPAICHUE SJHEPTUH B KIICTKE 9 1 Bubamorexa HOK
https://m.edsoo.ru/7f41c292
7 Hacnencreennas nundopmarnus u peanusaius e€ B 9 05 BuGmuorexa LIOK
KJIETKE ' https://m.edsoo.ru/7f41c292
. Bubnuorexa IIOK
8 K3 HEHHBIH PKII KIETKHA 6 1 https://m.edsoo.ru/7f41c292
9 Crpoenue u GyHKIIUA OPTaHU3MOB 17 15 https://m.edso0.ru/7f41c292
10 Pa3sMHOXEHHME U pa3BUTHE OPraHU3MOB 8 1.5 https://m.eds00.ru/7f41c292
I'eneTnka — Hayka 0 HaCJIEICTBEHHOCTH U
11 e YKa O HACTCACTBERHOC 2 0.5 https://m.eds00.ru/7f41¢292
W3MEHYNBOCTH OPTAaHU3MOB
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10 https://m.edso0.ru/7f41c292
13 3aKOHOMEPHOCTH U3MEHYHBOCTH 6 https://m.edsoo.ru/7f41c292
14 [eHeTHKA YeIOBEKa 3 0.5 https://m.eds00.ru/7f41c292
15 CeJiek1yst OpraHu3MOB 4 1 https://m.eds00.ru/7f41¢292
16 BroTexXHOIOTHS U CHHTETHYECKasT OMOJIOTHS 4 https://m.edsoo.ru/7f41¢c292
17 PesepBHOE Bpemst 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 13
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11 KJIACC

No KoauuecTBo yacoB
HaumeHoBaHuUe pa3aeoB U TeM NPOrpaMMBbI DJyieKTpoHHbIe (U poBbHIE)
n/m KonrtpoabHbie Ipakrnyeckue
Bcero o0pa3oBaTejbHbIE PeCYPChI
padoThI padoThI
1 3apoxaeHUE U Pa3BUTHE IBOTIOIMOHHBIX 4 bubnunoreka [HOK
MIPEACTABICHUIN B OMOJIOTHH https://m.edsoo.ru/7f41cc74
N bubmuorexa [JOK
2 MukposBoroIUs U €€ pe3yJIbTaThl 14 2 https://m.edsoo.ru/7f41cc74
3 MaxkposBoronus 1 €€ pe3yabTaTbl 6 bubnmorexa LIOK
https://m.edsoo.ru/7f41cc74
4 [IpoucxoxaeHue u pa3BUTHE )KU3HU HA 15 15 bubnuorexa [JOK
3emiie ' https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
5 [TpoucxoxacHue YeaoBeKa — aHTPOIIOTCHE3 10 1 https://m.edsoo.ru/7f41cc74
DKOJIOTUSl — HayKa O B3aUMOOTHOIIEHUSIX
6 OpPTaHU3MOB U HE}II)I;OpFaHI/ISMeHHHX CHCTEM 3 0.5 bubmorexa [IOK
. . ' https://m.edsoo.ru/7f41cc74
C OKpYy>Karollei cpenoi
bu6mmoreka [JOK
7 OpranusMmel U cpesia OOUTaHUS 9 15 https://m.edsoo.ru/7f41cc74
. bubnuotexa [JOK
8 JKOJIOTHs BUIOB U TIOMYNALAHA ; 0.5 https://m.edsoo.ru/7f41cc74
9 DKOI0THS COOOMIECTB. IKOJIOTHICCKHIE 12 05 bu6mmoreka [IOK
CUCTEMBI ' https://m.edsoo.ru/7f41cc74
bu6mmorexa [IOK
10 buocdepa — rinobanbpHas sxocucTemMa 6 https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
11 UYenmoBek U OKpYy’KaroIas cpeja 6 https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
12 Pesepsroe Bpems 8 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 102 0 75

[NPOT'PAMME
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5. HIOYPOYHOE IINTAHUPOBAHUE

10 KUIIACC
Ne KoanyecTBo yacoB JlaTa
Tema ypoka DJIeKTPOHHBIE NU(POBLIE
n/n Bcero KoHTpoabHbIe IIpakTHyeckue H3yqYeHHs
o0pa3oBaTebHbIE pecypchl
padoThI padoThI
buosiorus kak KOMIIJIEKCHAs HayKa U Kak bubmmorexa HOK

1 6 YK 1 https://m.eds00.ru/863e6122
HacTh COBPEMEHHOTO obriecTha https://m.eds00.ru/863e632a

2 JKuBble CHCTEMBI M X CBOMCTBA 1 bubmorexa LIOK

https://m.eds00.ru/863e6122

3 YpoBHEBasg opraHu3anus ;KUBbIX CUCTEM 1 bubmorexa [IOK

p P 1 https://m.eds00.ru/863e6564

4 Hcropust OTKpBITHS U U3YYEHUS KIIETKH. 1 bubanorexa [IOK
Knerounas teopus https://m.eds00.ru/863e6e88
Metoabl MONEKYJIIPHON U KJIETOUHON
ouonorun. [Ipaktuyeckas pabora

5 «3y4eHne MeTOI0B KIIETOYHOU 1 05 bubmmorexa [JOK
O6uomnoruu (xpomarorpadus, ' https://m.eds00.ru/863e6564
anexkTpodopes, auddepeHnnaibHoe
ueHtpudyruponanue, [TLP)»

6 XUMUYECKUN COCTaB KJIETKH 1 bubmmorexa LIOK

https://m.edso0o.ru/863e674e

7 MuHepanbHbIE BELIECTBA KIIETKU, UX 1 bubmuoreka IIOK
Ouosoruueckas poiib https://m.edsoo.ru/863e674e
OpraHuyecKkue BeIecTBa KJIETKH —

8 oenku. JlaboparopHas paboTa 1 05 bu6mmoreka [IOK
«O0bHapyxeHue 6EIKOB ¢ ITOMOIIIBIO ' https://m.eds00.ru/863e6b72
KaueCTBEHHBIX PEaKLUiD)

9 CgoiicTBa, K1accupuKkanyst U QyHKIUN 1 Bubmmrorexa [IOK
0OEIKOB https://m.eds00.ru/863e6b72

10 OpraHuyecKkue BEeIecTBa KJIETKH — 1 bubmuoreka IIOK
YTJIEBOJBI https://m.edso0.ru/863e6870

11 OpraHnn4ecKue BENIeCTBa KIETKH — 1 Bubnuoreka LIOK
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JIMITU ABI

https://m.edso00.ru/863e6870

Hyxkneunossie kucnorsl. JIHK u PHK.
JlaboparopHas pabota «Mccrnenoanue

bubmuoreka LIOK

12
HYKJICHHOBBIX KHCIIOT, BBIACICHHBIX U3 0.5 https://m.edso0.ru/863e6d5c
KJIETOK Pa3NIMYHBIX OPraHU3MOB
13 Crpoenue u ¢pyukiuu ATO. [Ipyrue bubmunorexa [JOK
Hykneosuarpudocdarsr (HTD) https://m.eds00.ru/863e6d5¢c
C HK. M
14 reeli((])sl\iﬁr(lll/)lO”];aI;II;I(?KI[I/IHTOMI/EI:IZI(/)IHH bubmorexa LIOK
- TP p ’ https://m.edso0.ru/863e6d5c
MIPOTEOMUKH
15 MeTobl CTPYKTYPHO# OHOIOrUu
bubmuoreka LIOK
16 Tunsl knetok. [IpokapuoTuueckas KieTka https://m.edso0.ru/863e6ff0
https://m.edso00.ru/863e716¢c
Ctpoenue 3yKapuoTUYECKON KIIETKH. bubnuorexa LIOK
17 [IpakTyeckas padora «M3ydenne 0.5 https://m.eds00.ru/863e6ff0
CBOICTB KJIETOUHON MeMOpaHbI» https://m.eds00.ru/863e716c
bubmuoreka IIOK
18 IToBepXHOCTHBIN anmapaT KJIETK! https://m.eds00.ru/863e6ff0
https://m.edso00.ru/863e716c
OnHoMeMOpaHHBIE OPTaHOUIBI KIIETKH.
[TpakTuyeckas pabora «M3ydenue bubmorexa LHOK
19 0.5 https://m.edso0.ru/863e6ff0
JIBIDKEHUSI IIUTOTIIA3MBI B PACTUTEIIBHBIX https://m.eds00.ru/863e716¢
KIIETKaX»
[TonyaBTOHOMHBIE OPraHOMIbI KJIETKU:
MUTOXOHJIPHH, TUIACTUBI. JlabopaTopHas bubimorexa LOK
20 ’ ) 0.5 https://m.edso00.ru/863e6ff0
pabota «lVccrnenoBaHue mia3Monn3a u hitps://m.eds00.ru/863e716¢
JETIa3MOJIH3a B PACTUTEIILHBIX KIIETKAX) T '
Bu6mmoreka IJOK
21 HememOpanHbIe OpraHoOU/Ib! KJIETKH https://m.eds00.ru/863e6ff0
https://m.eds00.ru/863e716c
bubmunoreka IIOK
22 Crpoenue u QyHKIUH A71pa https://m.edso00.ru/863e6ff0

https://m.edso0.ru/863e716¢
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CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK

23 sykapuot. Jlaboparopnas pabota 05 Egg;%ﬁ?iiorﬁ/%%mfo
«M3yueHne CTpOCHUS KIIETOK Pa3TuIHbBIX https://m.eds00.ru/863e716¢
OpPTaHU3MOBY
ACCUMUISIIIUS ¥ TUCCUMUIIALIUS — JIBE
CTOpOHBI MeTaboau3Ma. THIbl oOMeHa . oK

24 Bemects. Jlabopatopras pabota htlipg'lldl?r:eeliﬁsg) ru/863e6ffo
«M3ydeHne KaTATHTHIECKON aKTHBHOCTH https: //m.edsoo ru/863e716¢
(GepMeHTOB (Ha NpUMepe aMHUIIa3hbl WK T '
Karajasbl)»

DepMEHTaTUBHBIN XapaKTep peakui
KJIETOYHOTO MeTaboI13Ma.

o5 JlaGopaTtopHast pabora «3yuenue 05 bu6mmoreka [JOK
(hepMEHTATUBHOTO PACIICTUICHHS ' https://m.eds00.ru/863e766¢
NEPOKCH/Ia BOJOPO/Ia B PACTUTEILHBIX U
JKUBOTHBIX KJIETKAX)

bubmuoreka IIOK
26 benku-akTuBaTOpBI U OENKU-UHTUOUTOPHI https://m.eds00.ru/863¢796e
. bubmoreka IIOK

27 ABTOTpOGHBIN TUIT OOMEHa BEIIECTB https://m.eds00.ru/863¢7¢98

28 dorocuHTE3
X )

5 | Ao Tebopmen i, .

‘o nlioanTez.a»p 1 ' https://m.eds00.ru/863e7c98
AHa’poOHBIEe OpraHu3MbL. Bus

30 Oopoxenus. JlabopatopHas pabora bu6mmoreka [IOK
«CpaBHeHHE TPo1IeccOB OpOKEHUS U https://m.eds00.ru/863e7c98
JIBIX AHUSD)

31 AspoOHBIE OpraHU3MBbl. JTaIlb Bubmmrorexa [IOK
HHEPreTHYECKOro oOMeHa https://m.edsoo.ru/863e7aae

2 mpotonos, Cutes AT pagors Bumaorera L1OK
ng OTOHHO'I‘/'I ATD CI/IHTa?;I)II) https://m.edsoo.ru/863e7aae

33 Peakuuu MaTpuuHOro CHHTE3a Bu6mmorexa 1JOK
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https://m.eds00.ru/863e796e

TpaHCcKpunus — MaTpUYHBIA CHHTE3

bu6nmoreka IJOK

34 PHK https://m.edso0.ru/863e796e
35 Tpaucnsuus u e€ rarnbl bubmmorexa LHOK
https://m.edso00.ru/863e796e
Konuposanue amuuokucinot. Pois bubmorexa LIOK
36 5 5 5 : https://m.edso0.ru/863e6ff0
prOOCOM B OHOCHHTE3C DEIIKA https://m.eds00.ru/863e716¢
Opranu3anus TeHOMa y TPOKaApPHOT U bubmmorexa LOK
37 https://m.edso0.ru/863e6ff0
dyKapuot https://m.eds00.ru/863e716¢
MonexyJspHbIE MEXaHU3MBI KCIIPECCUU bubmorexa LIOK
38 https://m.edso0.ru/863e6ff0
[CHOB Yy SyKapHoT https://m.eds00.ru/863e716¢
B _
39 o e T 05 BuGmorera LIOK
p - 1P ) https://m.edso0.ru/863e7540
pabora «Co3iaHue MOJIEIH BUPYCa»
40 BupycHble 3a001€eBaHus YeI0BEKa, bubnnoreka [IOK
JKUBOTHBIX, PACTCHUI https://m.eds00.ru/863e7540
41 HanotexHonoruu B OMOJI0THH U bubmoreka IIOK
MeIUIINHE https://m.edsoo.ru/863e7540
. bubmoreka IIOK
42 KM3HEHHBIH LMK KIETKH https://m.edso0.ru/863e7dc4
. Bubnunoreka [IOK
43 Marpunbii cunres IHK https://m.edsoo.ru/863e7dc4
1 e spovemt o o 05 BuGmmorera 10K
«isyq p : https://m.edso0.ru/863e7dc4
MUKpOTIpenaparax»»
bubmuoreka LIOK
45 Henenne KIETKA — MHTO3 https://m.eds00.ru/863e7dc4
Tunel k1eTok. KapuoknHes u IUTOKUHES.
46 JlaGopatopHas pabora «Habnronenue 05 Bubmmroreka [JOK

MHTO32a B KJIETKAaX KOHYMKA KOpelIKa
JyKa (Ha TOTOBBIX MUKpOIpENaparax)»

https://m.edsoo0.ru/863e7dc4
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bubmunoreka IIOK

47 Perysnsiiust 5KM3HEHHOTO LIUKJIA KIETOK https://m.eds00.ru/863e7dcd
48 Opranusm Kak eJuHOE LIEI0e brbmorexa [IOK
P A I https://m.edso00.ru/863e7dc4
49 Txanu pacrenuii. Jlaboparopnas pabota 05 Bu6mmoreka LIOK
«/3yueHne TKaHel pacTeHUI» ' https://m.edsoo.ru/863e7dc4
TkaHU )KUBOTHBIX U YEJIOBEKA.
bubmuoreka LIOK
50 Ha6opuaTopHa;1 pabora «3ydyeHue 0.5 https://m.eds0o.ru/863e7dca
TKaHEH JKMBOTHBIX)
Opransl. CHCTEMBI OPraHoB.
o1 H£6opaTopHa;1 pa60T21 «3yuenne 0.5 bubmorexa LIOK
' https://m.edso0.ru/863e7dc4
OpPraHOB I[BETKOBOT'O PACTECHUSI
52 Omnopa Tena OpraHu3MoB bubmorexa HOK
p p https://m.edso0.ru/863e7dc4
53 JIBuKEeHHE OpraHN3MOB bubmorexa LIOK
p https://m.edso0.ru/863e7dc4
bubmuoreka IIOK
>4 IluTanue opranm3smos https://m.edso0.ru/863e7dc4
55 IIuTaHue MO3BOHOYHBIX KUBOTHBIX. bubmuoreka IIOK
[TumeBapuTenbHas cucTeMa 4eloBeKa https://m.edsoo.ru/863e7dc4
bubmoreka IIOK
56 HbIXaHHUC OpraHu3MOB https://m.edso0.ru/863e7dc4
57 JIpIxaHue MO3BOHOYHBIX JKUBOTHBIX U Bubnunoreka [IOK
YyesioBeKa https://m.edso0.ru/863e7dc4
58 TpaHCIOPT BEMIECTB Y OPTaHU3MOB buomiorexa LIOK
https://m.edsoo.ru/863e7dc4
59 KpoBeHoCHas cucTeMa o3BOHOYHBIX bubmmoreka [JOK
’)KMBOTHBIX U YeJIOBEKa https://m.edsoo.ru/863e7dc4
60 BrisiesieHre y OpraHu3MoB bubmmorexa LIOK
a Y op https://m.edsoo.ru/863e7dc4
61 3anmra y OpraHu3MoB bubmmoreia LHOK
m yop https://m.edsoo.ru/863e7dc4
62 MIMMyHHas CUCTEMA YelIOBEKA bubmorexa LIOK

https://m.edsoo.ru/863e7dc4
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bubmunoreka IIOK

63 PazgpaxuMocTh 1 peryisinus y OpraHu3MoB hitps://m.eds00.ru/863e7dc4
64 I'yMmopanbHas perynsus 1 SHAOKPHUHHAS bubmmoreka [JOK
CHCTEMa XKUBOTHBIX U YelIOBEKa https://m.edso00.ru/863e7dc4
bu6nmoreka IJOK
65 @DOopMBI pa3MHOKEHHST OPTAHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
bubmuoreka LIOK
66 ITonoBo€E pa3sMHOKEHHE https://m.eds00.ru/863e81b6
https://m.eds00.ru/863e831e
N Bu6nmoreka IJOK
7
6 Meiios https://m.edso0.ru/863e7f4a
I'ameTorene3. O0pazoBaHue U pa3BUTHE
68 MOJIOBBIX KJIeTOK. JlaBopaTtopHas paborta 05 Bubmuoreka [JOK
«MI3y4yenue CTpOCHHUS MOJIOBBIX KJIETOK Ha ' https://m.eds00.ru/863e81b6
TOTOBBIX MHKpOTIpEnapaTax»
69 MunuBuyanbHOE pa3BUTHE OPraHU3MOB — bubmmorexa [IOK
OHTOTCHE3 https://m.eds00.ru/863e8436
70 3akiaaKa OpraHoB U TKaHEH U3 Bubnunoreka [IOK
3apOJIBIIIEBEIX JTUCTKOB https://m.edso00.ru/863e8436
Poct u pazButHe xxuBoTHBIX. JlaboparopHas
71 pabora «BbIsBlIEHHE IPU3HAKOB CXOCTBA 0.5 ]f?tl/tlgg'l;llonfeel(digoorllTISGBeS 436
3apOJIbIIeH TTO3BOHOYHBIX JKHBOTHBIX)» — :
Pa3zMHOXeHMe U pa3BUTHE PACTEHUIA.
72 Jlaboparophas padota «CTpoeHue opraHoB 0.5 E;Igg%(gzlaasgor{fm 638436
Pa3MHOXKEHHUS BBICIIIMX PACTEHUIN — )
73 Hcropus cTaHOBIIEHUS U Pa3BUTUSI TEHETUKU Bbubmoreka [JOK
KaK HayKH https://m.edso00.ru/863e8612
OCHOBHBIE TTOHSTHSI © CUMBOJIBI TCHETHKH. Bubmorexa L[OK
74 JlaboparopHasi paboTa «JIpo3oduia kak 0.5 htts://m.eds00.ru/863e86f2
00BEKT F€HETHYECKUX UCCIIET0OBAHUI E— *
3aKOHOMEPHOCTH HACIIEI0BaHUs IPU3HAKOB.
MoHOoTHOPHIHOE CKPEIIHBAHHE.
75 IMpaktueckas pabora "V3yuenue 0.5 bubmorexa [IOK

Pe3yJIbTaTOB MOHOTUOPHHOTO CKPEIIBAHUSI
y apo3oduisr"

https://m.edso00.ru/863e8878
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76 uTomornyeckre OCHOBBI MOHOTHOPHIHOTO bubmunoreka IIOK
CKpPEIIMBaHUS https://m.edso0.ru/863e8878

77 AHanmupyromiee ckpenuBanue. HemomHoe bubmmoreka [JOK
JIOMHHUPOBaHHE https://m.eds00.ru/863e8878
JurnbpumaHoe ckperuBanue. [IpakTudaeckas

78 abora «M3yueHue pe3yIbTaToB 0.5 BH6JI,HOTeKa [OK
p Y pesy https://m.edso00.ru/863e89a4
JTUTHOPHUIHOTO CKPEIINBAHUS Y APO30(DHITBDY — :

79 uTomornvyeckue OCHOBBI JUTHOPUIHOTO bubnuoreka [JOK
CKpPEIIMBaHUS https://m.edso0.ru/863e89a4

Bu6nmoreka IJOK
80 CueruieHHOe HacjIe0BaHNe IPU3HAKOB https://m.eds00.ru/863e8¢60
Bu6nuoreka IJOK
81 XpoMOCOMHas TEOpHsI HACIICACTBEHHOCTH https://m.eds00.ru/863e8¢60
Bu6nuoreka IJOK
2
8 Tenernia nona https://m.eds00.ru/863e8c60
83 I'eHOTHIT KaK LEJIOCTHAS CUCTEMA bubmorexa HOK
B https://m.eds00.ru/863e8c60

84 I'eneTuveckuii KOHTPOJIb Pa3BUTHS PACTEHUIH, Bubmorexa [JOK
’KMBOTHBIX U YEJIOBEKA https://m.edso0.ru/863e8c60

85 N3MeHYnBOCTH MPU3HAKOB. Buabl Bubmuorexa [JOK
U3MEHYHBOCTH https://m.edsoo.ru/863e8efe

bubmoreka IIOK

86 MoznéuKarHOHHAS F3MCHIHBOCTh https://m.edsoo.ru/863e8efe
BapuanuoHHsIi psin 1 BapuaIpioHHas
kpuBas. JlaboparopHas padora

87 «HccnenoBanre 3aKOHOMEPHOCTEN 05 bubnuoreka I[IOK
MOIU(DUKAIIMOHHON H3MEHUYNUBOCTH. ) https://m.edsoo.ru/863e8efe
TlocTpoeHue BapualimOHHOTO psijia u
BAapUALIMOHHOW KPUBOW»

88 TI'eroTunuueckas N3MEHINBOCTb. bubmuoreka IIOK
KoM0uHaTHBHAS H3MEHYNBOCTE https://m.edso0.ru/863e8efe
MyTtanuronHast u3BMeHYMBOCTh. [IpakTHyeckas

89 pabora «MyTauuu y apo30puisl (Ha 0.5 EHGH,HOTeKa LIOK

https://m.edso0.ru/863e8efe
TOTOBBIX MHKPOTIpENapaTax )
) 3aKOHOMEPHOCTH MYTallMOHHOTO MpoIiecca. Bubnmnoreka [IOK

OnUreHeTrHKa 1 SIUTeHOMHUKA

https://m.edso00.ru/863e8efe
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91 I'eneruka yenoreka. [IpakTrueckas pabora 1 05 Bubnunoreka [IOK
«CocTaBIeHNE ¥ aHAITNU3 POIOCIOBHON ' https://m.edso0.ru/863e8d78
. bu6nmoreka IJOK
92 MeTo/Ibl MEIIMHCKO# TeHETHKH 1 https://m.eds00.ru/863e8d78
93 igzzf)::;?aﬁfg;p?f ECJf:t?e;iII;ezgggTiquKHx 1 brbmorexa [IOK
M https://m.edso00.ru/863e8d78
3a00JIeBaHMH YeIoBeKa
OCHOBHBIC TTOHATHS CEICKIIHH.

94 Jlaboparophas pabota «/3yueHue copToB 1 05 bubmmoreka [JOK
KYJIBTYPHBIX PACTEHHUI U TIOPOJI JOMAIITHUX ' https://m.edso0.ru/863e9214
JKUBOTHBIX)

95 TNaopatopnan padora disyaenme nerozos 1 05 BuGanorea L1OK

N ' https://m.eds00.ru/863e9214
CENICKITUH PACTCHUIN
9 o, Mpaxmsceson paora. 1 buGmorera LIOK
i . https://m.edso00.ru/863e9214
«IIpuBUBKa pacTEHUI»

97 CoxpaHeHune, U3y4eHHE U UCII0Ih30BaHNE 1 Bubnuoreka [IOK
TCHETUYECKHX PECYPCOB https://m.eds00.ru/863e9336

98 mpomsmonersa, Moaxmimccran padora 1 05 BuGmorera LIOK

: ' https://m.eds00.ru/863e9336
«M3yueHre 00bEKTOB OMOTEXHOIOTHIY

99 OCHOBHBIE HaITpaBJICHUS] CHHTETUYECKOM 1 Bbubnuorexa LIOK
Ouonorun https://m.eds00.ru/863e9336

bubmoreka IIOK

100 XPpOMOCOMHasl ¥ TeHHAs HHKEHEPHS 1 httos://m.eds0o.ru/863¢9336

bubmuoreka IIOK

101 Mepumuncicue buotexnonornn 1 https://m.eds00.ru/863e9336

102 Pesepeuslit ypok. [ToBropenue, 0600meHue, 1 Bubmoreka [JOK
cucTeMaTh3amnys 3HaHUu| https://m.eds00.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10 102 135

[NPOT'PAMME
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11 KJIACC

Ne KoandecTBo yacoB Jara
Tema ypoka DJieKTpoHHbIe UG pPOBbIE
n/n Bcero KonrposbHble IIpakTHyeckue H3yYCHHH
o0pa3oBaTeIbHbIC PeCypchl
padoThI padoThI
bu6nmoreka IJOK
1 IBomoLonHas Teopus . Jlapsuna 1 https://m.edsoo.ru/863ea20e
2 JBroKyIlre CUIIbl BOJIIOIMHA BUIOB 110 Y. 1 bubnunoreka [JOK
HapBuny https://m.edsoo.ru/863ea20e
3 Bopwba 3a cymiecTBOBaHHE, €CTECTBEHHBIN U 1 bubnuorexa LIOK
MCKYCCTBEHHBII 0TOOP https://m.edso0.ru/863ea20e
4 DopMHUPOBAHUE CUHTETUYECKON TEOPUH 1 bubmmorexa [IOK
SBOJIIOIAU https://m.edsoo.ru/863e9570
DTarbl HBOIIOIIMOHHOTO TMpolecca: Bubmuorexa [JOK
5 1 .
MUKPOIBOJIIOLMS U MaKPOIBOJIFOIIUS https://m.edsoo.ru/863e9cle
6 [TomyssAnus — ayeMeHTapHas €IMHALA 1 bubnnorexa [IOK
SBOJIIOLIMH https://m.eds00.ru/863e99c6
3aKOH TeHeTUYECKOro paBHoBecHs Jx.
7 Xapnu, B. Baiin6epra. JlaboparopHas 1 05 bubmoreka [IOK
pabota «BbIsiBIeHHE U3MEHYHBOCTH Y ' https://m.eds00.ru/863e99c6
oco0eil oHOro BUa»
8 DnemMeHTapHbIe (HaKTOPHI IBOIOIIUN 1 bubmorexa HOK
p p 1 https://m.edsoo.ru/863e9da4
DddexT ocHoBarenst. DPpdexT OyTHIIIOUHOTO bu6mmoreka [JOK
9 1 .
TOpJIbIIIKA https://m.edso0.ru/863e9da4
10 Murpanuu. M3omsmuu nomysnui: 1 bubnuorexa [JOK
reorpaduyeckasi, OnoJIOoruIecKas https://m.edsoo.ru/863e9da4
1 EcrecTBeHHbI 0TOOp — HaNpaBIAIOMINN 1 bubmmoreka [JOK
(bakTop IBOJIIOLIMU https://m.edso00.ru/863e9ed0
. bubnmorexa [JOK
12 Monosoii ot6op 1 https://m.eds00.ru/863e9ed0
[Tprcnoco0aeHHOCTh OPraHU3MOB KaK BuGmiorexa [{OK
13 pe3yabTaT MUKpO3BoJrOHH. JlaboparopHas 1 0.5

pabora «3yuenue apoMopd030B 1

https://m.edso0.ru/863e9fde
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WJA0AJANTALMN Y pACTEHUN U )KUBOTHBIX)

[Tpumeps! pUCTIOCOOICHHH Y OpPraHU3MOB:
Mopdostoruueckue, GU3n0IOruIecKue,
OMOXHMUYCCKHE, ITIOBEACHYCCKHUCE.

bu6nmoreka IJOK

14 JlaGopaTtopHnas padora «IIpucnocobneHus 0.5 https://m.edso0o.ru/863e9fde
OpPraHU3MOB M UX OTHOCHUTEIIbHAS
11E€JIECO00Pa3HOCThY
Bun, ero xputepun u CTpyKTypa.
15 Hagé)paTopIiIaa ga60Ta <<%}g<aBylfeHI/Ie BUJIOB 0.5 bubmmorexa LIOK
' https://m.edso0.ru/863e9fde
10 MOP(OJIOTHIECKOMY KPUTEPHIO»
16 CIPVKTYDA BHIA bubmuoreka LIOK
PYKTYP a https://m.edsoo.ru/863e9fde
17 BunooOpa3oBanue Kak pe3yinbTar Bu6moreka [IOK
MUKPOIBOTOLIMHI https://m.edso00.ru/863e9fde
18 CBs13b MUKPOIBOJIIOLMHU M SITHAESMHOJIOTHH bubmorexa LHOK
p 1 A https://m.edso0.ru/863e9fde
Makpossomntonus. [Taneonronornyeckue bubnnorexa [JOK
19 .
METO/IbI U3YUYEHHUSI IBOFOLINHI https://m.edsoo.ru/863e9cle
20 buoreorpapuyeckue MeToabl U3ydeHUs bu6mmotreka [IOK
9BOJIIOLIUU https://m.edso0.ru/863e9cle
OMO -
21 vopboTorecKHe MeTo s HayiCH iy BuGmorera LIOK
P a yd https://m.edso0.ru/863e9cle
SBOJIFOIIUU
M -
22 6142)1?131335?1?142?1{ ?\;F;zehf:fue:{ecxne METOJIbI bubmmorexa LIOK
A https://m.edso0.ru/863e9cle
W3YYEHUS IBOJTIOIINN
23 OO011re 3aKOHOMEPHOCTH DBOTIOIIMH bubmmorexa HOK
m p 1 https://m.edso0.ru/863e9cle
AnantuBHas panuanusi. HepaBHOMEpHOCTH bubmuoreka LIOK
24 .
TEMIIOB YBOJIIOINHU https://m.edsoo.ru/863e9cle
o5 Hayunble runore3pl NpOUCXOKACHUS KUZHA bubnuorexa [JOK
Ha 3emie https://m.edso0.ru/863ea5a6
bubmunoreka IIOK
26 JloHay4dHbIE IPEACTABICHUS O 3aPOKICHUN

https://m.edsoo.ru/863ea5a6
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KHU3HHU

OcHOBHBIE 3TaIlbl HEOPraHUYECKON

bu6nmoreka IJOK

27 IBOJIIOLIMH https://m.edsoo.ru/863eat6he
28 ['unoTe3sl 3apoXKACHUS )KU3HU bubmorexa [IOK
PO https://m.edso0.ru/863ea6be
Uctopus 3emiin 1 METO/IbI €€ U3YYCHUS.
JlaboparopHas pabota «3ydeHnue u bubmnorexa [IOK
29 0.5 .
OINMCAHUE UCKOIIAEMbIX OCTaTKOB JIPEBHUX https://m.edso0.ru/863ea8hc
OPTraHU3MOB»
30 Hauanbnbie sTanbl opraHnyecKoi Bubmuoreka [JOK
SBOJIIOIAU https://m.edsoo.ru/863ea8bc
31 DBOIIOLMS DYKAPUOT buGmorexa LIOK
HH 9yKap https://m.edso0.ru/863ea8bc
OCHOBHBIE 3Tarbl YBOJIOIUN
32 pacturesnbHOro Mupa. [Ipakrtuueckas 05 bubmmorexa [IOK
pabora «3yuenne ocOOEHHOCTEN CTPOEHUS ' https://m.edso0.ru/863ea8bc
pPaCTEeHUI pa3HbBIX OTAEIIOBY
33 OCHOBHBIE ATaITbl BOIIOIUN JKUBOTHOTO bubmoreka IIOK
Mupa https://m.edsoo.ru/863ea8bc
I
| T T TS os
p yi p ' https://m.edsoo.ru/863ea8bc
IT03BOHOYHBIX KUBOTHBIX)
35 Pa3BuTHe )xn3HM Ha 3eMIe 10 3paM U bubmuorexa [JOK
epuo1aM https://m.edsoo.ru/863ea6be
36 MaccoBble BBIMUPaHUS — YKOJIOTUYECKHE bubnuorexa [JOK
KPHU3HCHI IIPOLLIIOTO https://m.edso0.ru/863eat6be
37 CoBpeMEeHHbIN HKOJIOTUYECKUN KPU3UC, €T Bubmuorexa LIOK
0COOEHHOCTH https://m.edsoo.ru/863ea48e
CoBpeMeHHas cucTemMa OpraHu4eckoro bubmmoreka [JOK
38 _
IIPOLLIJIOTO https://m.edso0.ru/863ea48e
39 OCHOBHBIE CUCTEMATHYECKUE TPYIITIBI Bubmuorexa LIOK
OpraHu3MOB https://m.edso00.ru/863ea48e
40 AHTpOIIOJIOTHS — HayKa O 4YEJIOBEKE Bbubmmoreka [IOK
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https://m.edsoo.ru/863ea48e

PazBuTue npeacTaBiIeHU 0 IPOUCXOKICHUMN

bu6nmoreka IJOK

4l 4enoBeKa https://m.edso00.ru/863ea48e
MecTo 4enoBeka B CHCTEME OPraHHYECKOTO
42 mupa. Jlaboparopuas padora «13ydenne 05 bubmmoreka [JOK
0COOEHHOCTEH CTPOCHHMS CKelleTa YeI0BeKa, https://m.edsoo.ru/863eac2c
CBSI3aHHBIX C MPSIMOXOXKICHUCM)
43 JIBHOXKYILIHE CHJIBI aHTPOIIOreHe3a bubmorexa HOK
https://m.edso0.ru/863eac2c
CooTHOIIIEHHE OWOJIOTHUECKUX U COIUANTBHBIX Bu6nmoreka IJOK
44 ,
(aKTOPOB B aHTPOIIOTEHE3E https://m.edsoo.ru/863eac2c
45 OCHOBHBIE CTaJMH aHTPOIIOT€HE3a bubmorexa HOK
https://m.edso0.ru/863eac2c
46 ITajeoreHeTrka U MajacOreHOMUKA buGmrorexa LIOK
https://m.edso0.ru/863eac2c
47 DBOJTIOIUS COBPEMEHHOTO YEIOBEKa bubmorexa LHOK
https://m.edso0.ru/863eac2c
18 dbyeeme oo stamrant 05 BuGmmorexa LIOK
' https://m.edso00.ru/863eaea2
YEIIOBEKa
49 MexucUUIUIMHAPHBIE METO/Ibl aHTPOTIOJIOTUU bubsmorexa LHOK
https://m.edso00.ru/863eaea2
50 3apox/ieHIe U Pa3BUTHE SKOJIOTHI bubsmorexa HOK
https://m.edso0.ru/863eaea2
MeTonp! 3kosiorun. JlabopaTopHas padoTa
51 «MI3y4yeHne METO0B KOJIOMHYECKUX 0.5
UCCIIEA0OBAHUIDY
52 3HaueHME PKOJIOTMYECKUX 3HAHUH IS YeJIOBEKA
Bu6nmoreka IJOK
53 IKOTIOrHIECKHE GaKTOpEI https://m.edsoo.ru/863eaea2
Abuotnyeckue pakTopbl. CBET Kak
54 aKosioruueckuit paxrop. JlaboparopHas padoTa 05 Bbubnuoreka [IOK
«BbIsIBIICeHHE TIPUCTIOCOOICHUIT OPraHU3MOB K ' https://m.edso00.ru/863eb10e
BJIMSIHUIO CBETa»
55 AbuoTtndeckue paktopsl. TemnepaTypa Kak 05 Bubmuorexa LHOK

aKosioruueckuii akrop. Jlaboparopnas pabota

https://m.edso0.ru/863eb10e
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«BbIsgBIICHHE IPUCTIOCOOICHUH OPraHU3MOB K
BIHSTHHIO TEMIIEPATYPBDY

AbwnoTtndeckue GpakTopsl. BiaxkxHOCTE Kak
akosioruueckuii pakrop. JlaboparopHas padora

bubmuoreka LIOK

56 «AHAaTOMHYECKHE OCOOCHHOCTH PACTCHHH 13 0.5 https://m.edso00.ru/863eb10e
pasHBIX MECT OOUTAHUSDY
bu6nmoreka IJOK
57 Cpebt obHTamH OpraiH3MOB https://m.edsoo.ru/863eafec
58 BHOJIOrHYeCKHue PUTMBI bubmorexa [IOK
https://m.edsoo.ru/863eafec
Bu6nmoreka IJOK
59 PKU3HEHHLIC (oML Opranu3MOB https://m.edsoo.ru/863eafec
bubmuoreka LIOK
60 buomiieckue paxTopet https://m.edsoo.ru/863eafec
61 3HaueHne OMOTHYECKUX B3aUMOJAEHCTBUN IS bubmuoreka LIOK
CYIIIECTBOBAHHsI OPTaHU3MOB B Cpejie OOUTaHHUS https://m.edsoo.ru/863eafec
62 DKOJIOTHYECKHE XAPAKTEPUCTUKH TTOMYJISI[HN bubmorexa [IOK
https://m.eds00.ru/863e99c6
63 mcnemocts nnommoens, sespactia i BuGanorexa LOK
) » BO3p https://m.eds00.ru/863e99c6
MOJIOBAs CTPYKTYpa
o | o o o B 10K
PO - IPAPOCT, pocta, https://m.eds00.ru/863e99c6
CMEPTHOCTh, MUTPAIHH
65 DKOJIOTMYECKast CTPYKTYpPa MOMYJISALUH bubmorexa LHOK
PYKIYP ywi https://m.eds00.ru/863e99c6
66 JlnHaMKKa MONYJISIUH U €€ PETyJIsius bubmorexa [IOK
ywi PeryJian https://m.eds00.ru/863e99c6
67 Kpusble pocta 4ncieHHOCTH NOMYJISALUY. Bubmuorexa LIOK
KpuBbie BBDKHBAHUS https://m.eds00.ru/863e99c6
68 padoms lpncnocoGermns sews pacrern 05 BuGmorera LIOK
p p p ' https://m.eds00.ru/863e99c6
pacceleHuIo»
69 Buj kak cucrema nomyJisiiui bubmorexa [IOK
A ywi https://m.eds00.ru/863e99c6
70 3aKOHOMEPHOCTH MTOBEJICHUST 1 MUT AL bubmmorexa ITOK
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JKUBOTHBIX https://m.eds00.ru/863e99c6
71 Co00111ecTBO OPraHU3MOB — OHOIIEHO3 Egg;%ﬁ:ii?ﬁl%%ggw

72 DKocHucTeMa Kak OTKPhITas CHCTEMa bubmorexa HOK
https://m.edso0.ru/863eb46a

73 KpyroBopoT BeriecTB 1 IOTOK 3HEPTUHU B bubmmoreka [JOK
IKOCHUCTEME https://m.edso00.ru/863eb46a

74 OCHOBHBIE MTOKa3aTEIH SKOCUCTEMBI bubmorexa [IOK
https://m.edso00.ru/863eb5fa

75 DKOJIOTMYECKHE THPAMHIBI bubmorexa [IOK
https://m.edso00.ru/863eb5fa
76 M3MeHeHHUs COOOIIECTB — CYKIIECCHH Eggg%ﬁi:igﬁﬁfm 63eb5fa

77 IIpupoaHbIe SKOCHCTEMBI. DKOCUCTEMEI 03€p U bubmmorexa [IOK
peK. DKOCHCTEMbI MOPEil U OKEaHOB https://m.edsoo.ru/863eb5fa

78 IIpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI TYHIP, bubmmorexa [IOK
JIECOB, CTEIIEH, MyCTHIHD https://m.edsoo.ru/863eb5fa

79 AHTPOTIOTEHHBIE SKOCUCTEMBI bubmorexa HOK
https://m.edso00.ru/863eb5fa

80 Ypboakocuctemsl. [Ipaktuueckas padbota 05 Bubnunoreka [IOK
«M3y4enue u onucanue ypo0oIKOCUCTEMbI» https://m.edsoo.ru/863eb5fa

81 3aKOHOMEPHOCTH (hOPMUPOBAHMSI OCHOBHBIX Bubnunoreka [IOK
B3aMMO/ICHCTBHI OPIraHU3MOB B 9KOCHCTEMAax https://m.edsoo.ru/863eb5fa

o | M s B 10K
MONYJISIUUOHHOM U 3KOCI/ICTeM’HOM YPOBHSIX ’ https://m.eds00.ru/863eb5fa

83 Buocdepa — obmennanerapHas 00om0uKa Bubmuorexa LIOK
3emin https://m.edsoo.ru/863ebb5e
84 VYuenne B. U. Bepnajckoro o 6uochepe Etptlgsjf:l;/?rleitl)l()(.)rIlf/SGB;ebbSe

85 3aKOHOMEPHOCTH CYILECTBOBAHHS OHOCHEPHI BHGH_HOTeKa [OK
https://m.eds00.ru/863ebd16

86 KpyroBopoTs! BemecTB 1 OHOT€0XUMHUIECKHE Bubmoreka [JOK
LMKJIBI https://m.edsoo.ru/863ebd16

87 3oHanbHOCTH OHochepbl. OCHOBHBIE OUOMBI bubmmorexa ITOK
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CyIIH https://m.edsoo.ru/863ebd16
. bubmmorexa [IOK
88 Y CToiuMBOCTS GHoChepE! 1 https://m.edsc%g.ru/863ebd16
89 DKOJIOrn4ecKre KPU3UCHl U MX PUYUHBI 1 BH6JI,HOTeKa [OK
https://m.edsoo.ru/863ebale
90 BosnelicTere uenoseka Ha Ouocdepy 1 EES;I:I;/(?I:ZI;ZC%?ISIS 63ebale
91 AHTpONOTE€HHOE BO3/ICHCTBUE HA PACTUTENBHBIN 1 Bubnmuorexa LIOK
Y KMBOTHBIIl MUP https://m.edsoo.ru/863ebale
Bubmuoreka [JOK
%2 Oxpana npupoze! 1 https://m.eds&i.ru/863eba1e
93 OCHOBHBIEC MPUHIIUIIEI YCTOHYHUBOTO PA3BUTHSI 1 bubnuoreka [IOK
YeJI0BCUESCTBA U MPUPOJIBI https://m.edsoo.ru/863ebale
9 conpumenne Snonommaceroro pasnoodpus 1 ubmotera LIOK
Senmt https://m.edsoo.ru/863ebale
05 O606muieHne no TeMe «MUKPOIBOMIOLUS U e€ 1
PE3yIABTATHD»
96 O06o006mieHne o Teme «MaKkpo3BOIIOLUS 1 e€ 1
PE3yIABTATHD»
97 O606mienune mo teme «[IpoucxoxnaeHue u 1
pa3BUTHE )KU3HHU HA 3eMIie»
08 0O6006menue mo teme «lIponcxoxnenue 1
YeJI0BEKa — AHTPOIIOTCHE3»
99 O06001IeH e 10 TeMe «DKOJIOTHS — HAyKa O 1
B3aMMOOTHOIICHUAX OPTraHU3MOB»
100 O606mienue no teme «OpraHu3Mbl U cpesa 1
0OWTaHMSD)
101 O606H16Hl/lve 1o TemMe «IKOJIOTHUS BHJIOB U 1
TIOITYJISALAID)
102 060061enue o Teme «buochepa — riodanbHas 1
9KOCHCTEMAaY
OBIIEE KOJIMYECTBO YACOB I10 102 75

ITPOTPAMME
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6. YYHEBHO-METOIUYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

1. bwuomorus. buonormdeckue CHUCTEMBI W TMPOIECCHI, YTITYOJICHHOE
obyuenune, 10 xmacc/ TepemoB A.B., IlerpocoBa P.A. OOmectBo ¢
OorpaHn4eHHON 0TBETCTBEHHOCThIO « IOl MHEMO3NHA.

2. buonorus. buonormvyeckue cHUCTeMbl M TMPOLECCHI; YrayOJeHHOE
oOyuenue, 11 «macc/ TepemoB A.B., IletrpocoBa P.A. OOmiectBo ¢
OrpaHnyeHHON OTBETCTBEHHOCTHIO « IOl MHEMO3UNHA».

METOAUYECKHUE MATEPHUAJIbBI 1JIA1 YUUTEJIA

1. Tepemos A. B. buonorus. buojornyeckue cucTeMsl u mpouecchl. 10 kiacc:
nocodue Iyl cCaMOCTOSITENIbHON paboThl oOyyaromuxcs (yriayOiaeHHbId ypoBeHb) / A.
B. Tepemos, P. A. IlerpocoBa. — M.: MHemo3uHa, 2015. — 343 c.

2. TepemoB A. B. buomorus. bBuonornuyeckue cucremsl u mporecchl. 10-11
Ksacchl (yrayOJieHHBIH YpOBEHB): METOA. mocooue st yuutens / A. B. Tepemos, P.
A. IlerpocoBa. — M.: Muemo3uHna, 2015. — 168 c.

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPChbI
CETU UHTEPHET

1. bubmmoreka IOK https://m.edsoo.ru

2. bubnmmoreka mmdpoBoro o0Opa3oBaTEeNbHOrO KOHTEHTAa  AKaJeMUU
Munnpocemienust Poccun https://urok.apkpro.ru/

3. ®I'C «Mos mkoma» https://myschool.edu.ru/

4. Mertoauueckas MOAAEPKKA eaaroroB I'K «IIpocemieHus»
https://uchitel.club/

5. Menaunareka «IIpocsemenus» hitps://media.prosv.ru/
Poccuiickas anektponHas mkosa https://resh.edu.ru/subject/5/10/11
SAKnacc https://www.yaklass.ru/p/biologia
Yuu.py - poccuiickas oOpazoBarenbHas miatdopma https://uchi.ru/

© ©® N O

Tpenaxepsl cepBuca «Oo6ako 3nanuii» https://oblakoz.ru/
10. bubnuoTteka BumeoypokoB https://interneturok.ru
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