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IlosicHuTEILHASA 3aNIMCKA

PaGouass mporpamMMa 1o OHMOJOTMM Ha YPOBHE CpEIHEro oOIero oOpa3oBaHUs IS
obyuarontuxcst 10—11-x kmaccoB AHO «Cpennsisi 001eo0pa3oBaTebHas IIKOJIA ¢ YIITyOJICHHBIM
U3ydeHHEeM OTIENbHBIX mpeameroB uMeHu M.I1. CetiioBoii» pa3zpaboTaHa B COOTBETCTBHU C

TpeOOBAHUSIMU:

®depepanpHoro 3akona ot 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoit

denepauuny;

e mpukaza MwunoOpHayku ot 17.05.2012 No 413 «OO0 yrBepxaeHun QenepaibHOTO
rOCyJIapCTBEHHOT'O0 00pa30BaTENIbHOIO CTaHAApTa CPeAHero o0IIero oopa3oBaHus (c
W3MEHEHHUSAMHU, BHECEHHBIMU Iprka3zoM Munmnpocsenienus oT 12.08.2022 Ne 732);

e mnpukaza Munnpocsemenus oT 18.05.2023 Ne 371 «O06 yrBepxkaeHuu ¢eaeparbHON
00pa30BaTeNbLHON MPOTPAMMEI CPEIHETO 00IIero 00pa3oBaHUY;

e mpukaza MunnpocBemenuss ot 09.10.2024 Ne 704 «O BHeceHMM HW3MEHEHUH B
HEKOTOphle Tpuka3zpl MuHHcTepcTBa mpocBemeHuss Poccuiickoit  ®enepanum,
Kacatommecs: (eneparbHBIX 00pa30BaTENbHBIX MPOTPaMM HAYaJbHOTO  OOIIETo
o0pa3oBaHMs, OCHOBHOT'O 00111eT0 00pa30BaHUs U CPETHETO OOIIET0 00pa30BaHU»;

e mpukaza MunnpocBenienus ot 22.03.2021 Ne 115 «O06 yrBepxaenuu Ilopsaka
OpraHu3allii M OCYILECTBJIECHUS OOpa30BaTENbHON JEATENbHOCTH IO OCHOBHBIM
o011ieo0pa3oBareabHbIM IIporpaMmMaM — o0pa3oBaTeNbHBIM MPOrpaMMaM HadajJbHOTO
00111ero, OCHOBHOTO OOIIIETO U CPETHET0 00IIEeTr0 00pa30BaHUs;

o Konuenuuu npenogaBanus yuyeOHoro npeamera «buonorusy;

o KoHuenuuu sxonoruueckoro o0pa3oBaHus B cUCTeMe 00IIero oopazoBaHus;

o CII 2.4.3648-20 «CaHuTapHO-3MUIEMHOJIOTHYECKHE TpeOOBaHMUS K OpraHu3alusM
BOCIIUTaHUSI W OOY4YeHHs, OTAbIXa MW O3JOPOBJCHUS JI€Ted U MOJOJCKN,
YTBEPKICHHBIX TOCTAHOBIIEHUEM IIABHOTO CaHUTapHOro Bpada ot 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «I'urneHnueckue HOPMATUBBI U TPeOOBaHHUS K OOECIEUCHMIO

6e3omacHOCTH W (M) OE3BpeAHOCTH Ui YeJoBeKa (PaKTOPOB Cpelbl OOUTaHMS,

YTBEPK/ICHHBIX ITOCTAHOBIIEHUEM TIABHOTO CaHUTapHOro Bpada ot 28.01.2021 Ne 2;

Pabouass mporpamma OpHEHTHpOBaHA Ha ILEJEBbIE NPHUOPHUTETHI, CHOPMYIUPOBAHHBIE B
dbenepanbHOl pabodeil mporpaMMe BOCIUTAaHUS W B padouedd mporpamme ocrutanuss AHO
«Cpennsas obuieoOpa3zoBaTenbHas IIKOJA C YrIyOJIEHHBIM HW3Y4YE€HHEM OTAEIbHBIX MPEIMETOB

nmenu U.I1. CBeTiioBoii.



B nporpamme mo 6uosioruum (10—11 xmaccel, 6a30BbI ypOBEHB) peaM30BaH MPHUHITUIT
NPEEMCTBEHHOCTH B HW3YyYeHHHM Ouonoruu, Oyarofaps dYeMy B HEH NpocMaTpuBaeTcs
HAIpaBJICHHOCTb HA PA3BUTHC 3HaHHﬁ, CBA3aHHBIX C q)OpMI/IpOBaHI/IeM C€CTCCTBCHHO-HAYYHOI'O
MHPOBO33pDEHUS, LEHHOCTHBIX OpPHEHTAlMH  JIMYHOCTH, OKOJOTMYECKOTO  MBIIIICHUS,
IPE/ICTaBICHUN O 3J0POBOM 00pa3e JKU3HU W OCpeKHBIM OTHOLIEHHEM K OKpYXKarolleH
npupoaHoii cpene. IlosTomy Hapsay ¢ u3ydeHHEeM OOLIEOMOIOTHYECKUX TEOPHUM, a TaKKe
3HAHUM O CTPOCHUU KUBBIX CUCTEM PA3HOI'0 paHra U CyniHOCTH OCHOBHBLIX INPOTCKAIOMINX B HUX
IPOLIECCOB B MpOrpaMMe IO OHOJOTMH Y/AEIEHO BHUMAHHE HCIIOJIB30BAHUIO ITOJyYCHHBIX
3HAHW{ B OBCEIHEBHOM JKU3HU JUIS PEUICHUS MPHUKJIAJHBIX 33/1a4, B TOM YHUCIIE: PO(UITAKTHKH
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMN  YEJOBEKA, MEIWKO-TEHETHYECKOTO  KOHCYJIBTUPOBAHHMS,
000CHOBaHMS PKOJOTHUYECKH IEIeCO00pPa3HOr0 MOBEACHUS B OKpYXKAIOIIEH MPUPOIHON cpere,
aHaJ M3a BIMSHUS XO3SHCTBEHHOH [EATEIBHOCTH 4YeNOBEKa HA COCTOSHHE INPHPOJHBIX U
MCKYCCTBEHHBIX JKOCHUCTEM. YCHJICHWE BHHMAaHHS K TPHKIAJHOW HAIPaBICHHOCTH Y4e€OHOTO
npeamera «buonorusy MMPOAUKTOBAHO H€O6XOZII/IMOCTI>IO oOecrieyeHus YCJ'IOBI/If/'I AJI peUICHUA
OJTHOW M3 aKTyaJbHBIX 3a/1a4 IIKOJILHOTO OMOJIOTMYECKOT0 00pa3oBaHusl, KOTOpas MPeIoaraet
dopMupoBaHne y 0Oy4aroUIMXCsl CIIOCOOHOCTH aJalNTHPOBAThCS K HM3MEHEHUSM ITUHAMUYHO
Pa3BUBAIOIIETOCSI COBPEMEHHOI'O MHpA.

buonorus Ha ypoBHe cpenHero obmiero oOpa3oBaHHs 3aHMMaeT BaxkHoe mecto. OHa
oOecnieunBaeT (QopMUpOBaHUE y OOYy4YalOIIMXCS NPEJICTaBICHUW O HAaydyHOM KapTHHE MHpa,
pacumpsieT 1 00001aeT 3HaHUs O )KUBOH NpUpoje, €€ OTIMYUTEIbHBIX IPU3HAKaX — YPOBHEBOI
OpraHu3alliil W SBOJIIOLMHU, CO3AAaET YCIOBMS I TO3HAHUS 3aKOHOB KMBOM TPHUPOJIBI,
¢dopMupoBanus (YHKIIMOHAIBHOW TIPaMOTHOCTH, HAaBBIKOB 370pOBOro M Oe3zomacHoro oOpasa
KHU3HHU, DKOJIOI'MYECKOI'O MBIIIIJICHUS, HEHHOCTHOI'O OTHOIIICHUS K JKUBOM npupoac U 4CJIOBEKY.

Bonbmioe 3HayeHwe OWONOTHS MMEET TakKe Uil peIIeHUs BOCIMUTATENbHBIX U
pa3BUBAIOIIMX 33Ja4 CPEIHEro oouiero o0pa3oBaHus, coluann3auuu odyyatomuxcs. M3yyenue
Ouonorun obecrnieunBaer YCIIOBUA JInE: (dhopMupoBaHUs VHTEJJIEKTYyAJIbHBIX,
KOMMYHUKAIIMOHHBIX H I/IH(i)OpMaHI/IOHHBIX HaBBIKOB, DCTETHYECKOM KYJIbTYPBEI, CHOCO6CTByeT
UHTETpaluy OMOJIOTHUECKUX 3HAHUHU C TMPEICTaBICHUSAMHM U3 JIPYTUX Y4YEOHBIX NPEIMETOB, B
YaCTHOCTH, (PU3HMKH, XMMUHU U Teorpaduu. HazBaHHbBIE MON0XKEHUS O MpeHa3HAUYCHUH Y4eOHOTO
npeamera «BHONOTHS» COCTaBWIM OCHOBY JUISL OMNpENENeHHs] MOIXOAO0B K OTOOpYy u
CTPYKTYPHUPOBAHUIO €TO COJIEPIKAHUS, TIPEACTABICHHOTO B IIPOTpamMMe TI0 OHOJIOTHH.

OT10op conmepkanus yuebHoro npeamera «bruonorus» Ha 6a30BOM ypOBHE OCYILECTBIEH
C TIO3MLUH KyJIBTYpOCOOOPa3HOTO MOAX0a, B COOTBETCTBUU C KOTOPHIM 00YYarOIIUeCs TOJKHbI
OCBOWTH 3HAHMS W YMEHHS, 3HAUNMbIC JJIs1 GOPMUPOBAHUS OOIIEH KyIbTYpHI, ONMPEACISIONIHE

aJICKBaTHOE TIOBEJCHUE YEJIOBEKa B OKPYKAIOMIEH NPUPOJHON cpene, BOCTpEOOBaHHBIC B



MOBCETHEBHOMN JKM3HU W MPAKTHYECKOUN AesTenbHOocTH. Oco00e MECTO B 3TOM CHUCTEME 3HAHUH
3aHMMAIOT DJIEMEHTBl COJEPIKAaHUs, KOTOphIE CIy)KaT OCHOBOM s  (OpMHUpPOBAHUS
MPEACTABICHUN O COBPEMEHHON €CTeCTBEHHO-HAyYHOW KapTHHE MHpa M IEHHOCTHBIX
OpHUEHTAIMAX JTUYHOCTH, CIOCOOCTBYIOUINX I'YMaHU3alUHU OMOJIOTHYECKOro 00pa3oBaHusl.

CtpykTypupoBaHHe cOJep>KaHUs y4eOHOro MmaTepuana B IporpaMMe IO OHOJOTuu
OCYIIECTBJIEHO C Y4ETOM MPUOPUTETHOTO 3HAYEHHUS 3HAHUU 00 OTIIMUMTEIBHBIX OCOOCHHOCTSIX
J)KUBOM TPUPOABI, O €€ YPOBHEBOM OpraHuM3alyd W 3BOJIOLMH. B COOTBETCTBHM C 3TUM B
CTPYKType y4deOHOoro mnpeamera «bHonorus» BBIIEICHBI CIEAYIOUINE COJIepKaTeIbHbIC TUHUU:
«buonorus kak Hayka. MeToabl Hay4HOro nmo3HaHus», «Kierka kak Ouoioruyeckas CUCTEMa,
«Opraam3m Kak Ouosiornyeckas cuctemay, «CucrteMa u MHOrooOpa3ue OpraHH4ecKOro MUpPay,
«IBOIOLUS )KUBOU MPUPOJIBI», «IKOCUCTEMBI U IPUCYIITE UM 3aKOHOMEPHOCTH.

Henp u3yuenust yueOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE — OBIIAJICHHE
O00y4JaloIMMHUCS 3HAHUAMU O CTPYKTYPHO-(YHKIHMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOro paHra u NpuoOpeTeHrne YMEHUM UCIOJIb30BaTh 3TU 3HAHUS JJII TPAMOTHBIX JIEUCTBHUI B
OTHONIICHUH 00BEKTOB )KMUBOW TIPUPOJIBI U PEIICHUS PA3IMIHBIX JKU3HEHHBIX TIPOOJIEM.

Joctuxkenune 1enu u3ydeHus ydeOHoro mpenmera «buomorus» Ha 0a30BOM ypOBHE
obecrieunBaeTcs peleHrneM CIeIYIOIUX 3a1au:

OCBOCHHE OOYYaIOIUMHCS CHCTEMbl 3HAHHM O OWMOJOTHYECKUX TEOPHUAX, YUCHHSX,
3aKOHAaX, 3aKOHOMEPHOCTAX, TUIOTE3aX, MpaBWjaX, CIyXKalluX OCHOBOW aiis (opMupoBaHUs
MPEACTABICHUI O €CTECTBEHHO-HAYYHOM KApTUHE MHUpa, O METOJaX HAy4yHOTO MO3HAHUA,
CTPOEHUH, MHOTOOOpa3HMH U OCOOCHHOCTSX MHMBBIX CHCTEM pPa3HOTO YPOBHsS OpraHU3alluy,
BBIJIAIONITUXCSI OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

(dhopMupoBaHHEe y O0y4YaIOIIMXCS TMO3HABATENBHBIX, WHTEJUICKTYAJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEH B MpoIecce aHAMM3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJIOTUU HAYYHBIX B3TJISIOB,
UJEeN U MOJIX0/I0B K U3YYEHHUIO )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHu3aliu;

CTaHOBJIECHHE Yy oOydJarommxcs oOmed KynbTypbl, (YHKIHMOHAIBHOM TIPaMOTHOCTH,
pa3BUTHE YMEHUW OOBSCHATH M OIEHWBATH SBIICHUS OKPYXKAIOIIETO MHUpa XUBOW MPUPOJIBI HA
OCHOBaHUU 3HAHUU U OMBITA, TOTYYECHHBIX MPU U3YUEHUU OUOJIOTHH;

dbopMupoBaHHue y O0y4aroOUIMXCd YMEHUN WIUTFOCTPUPOBATH 3HAYEHHE OMOJOTHYECKUX
3HAaHWN B MPAKTHYECKOW JEATETHPHOCTH 4YEIOBEKAa, Pa3BUTHU COBPEMEHHBIX MEIUITHMHCKHUX
TEXHOJIOTHI B arpoONOTEXHOJIOTHH;

BOCIIUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTH TO3HAHHS YEJIOBEKOM >KHUBOW TPHUPOJIBI,
HE00X0IUMOCTH OEpEeKHOTO OTHOIICHUS K Hel, COOMIOICHNUS STHUECKUX HOPM IPHU MPOBEICHUU

OMOJIOTMYECKHX MCCICIOBAHNN;



OCO3HaHHE LIEHHOCTH OMOJIOTMYECKUX 3HAHWM JJISl MOBBIIIEHUS YPOBHS HKOJIOTMYECKOM
KYJIBTYPBI, U1l GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

IIPUMEHEHUE NTPUOOPETEHHBIX 3HAHUN M YMEHHUI B IOBCEIHEBHOM JKU3HU JUIsl OLEHKU
MOCNEACTBUIM CBOEH NEATeNbHOCTH MO OTHOIICHHIO K OKpYXarollel cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHUE U COOIOICHUE Mep TPODHIAKTHKY 3a00JIeBaHU.

B cucreme cpennero obmiero oopazoBanus «buosorus», n3ydyaemasi Ha 6a30BOM YpPOBHE,
SBIISICTCA O0S3aTENbHBIM YYEOHBIM TNPEAMETOM, BXOISIIMM B COCTaB MPEIMETHOM 00JIacTH
«EcTecTBeHHO-HAYUYHBIE IPEIMETHI.

Jliis u3yueHus: 6uoa0ruu Ha 6a30BOM YpOBHE CpeIHEro 001ero oopa3oBaHus OTBOAUTCS
68 yacos: B 10 kiacce — 34 gaca (1 gac B Henento), B 11 kiacce — 34 vaca (1 gac B Henemo)

Coaepixanue o0yueHust

10 kiacc

Tema 1. buonorus xak Hayka.

Bbuonorus kak Hayka. CBsi3b OMOJIOTHH C OOIICCTBEHHBIMH, TEXHHUYECKUMH U JPYTUMH
€CTCCTBCHHBIMU HayKaMu, (QmiIocodueid, 3THUKOW, 3CTETUKOW W TpaBoM. Ponbs Owonorum B
dbopMUPOBaHNUU COBPEMEHHOM HayuyHOU KapTUHBI Mupa. CrucTeMa OMOJIOrHYeCKUX HayK.

Metobl To3HaHMS KUBOM MPUPObI (HaOIr0IeHUE, SKCIIEPUMEHT, ONTUCAHNE, U3MEPEHHE,
KJ1accuukanus, MOJEIHUPOBAHNUE, CTATUCTUYECKAss 00padOTKa TaHHBIX).

JeMoHcTpanmu:

[Hoptpetsr: Y. Hapeun, I'. Menaens, H. K. Konbuos, Ix. Yorcon u @. Kpuk.

Tabmuie! 1 cxeMbl: «MeTo/ bl TO3HAHUS )KUBOW TPUPOIBI.

JlaGopaTopHbIe U PaKTUYECKHE PAOOTHI:

[Ipaktnueckast pabora Ne 1. «Mcnonb3oBaHME pa3iIMUHBIX METOJOB NPU H3YHYEHUU
OMOJOTUYECKIX 0OBEKTOBY.

Tewma 2. )KuBble cUCTEMBI U UX OpraHu3alusl.

XKusbie cuctembl (OMocUCTEMBbI) Kak MpeaMeT H3ydeHHsl Ouojoruu. OTinyue >KUBBIX
CUCTEM OT HEOPraHUYECKOW MPHUPO/IBI.

CpoiictBa OmocucteM M UX pazHooOpazue. YPOBHM OpraHu3alMu OHOCHUCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAaHEBbIM, OPraHU3MEHHBIM,  MOMYJISLHOHHO-BUIOBOM,
9KOCUCTEMHBIH (0MOTeo1IeHOTHYECKUI), OMOCEPHBII.

JeMoHcTpanmu:

Tabmuier 1 cxembl: «OCHOBHBIE TMPU3HAKH KU3HU», «YPOBHU OpraHU3AlMU >KUBOUN
PUPOIBI.

O6opynoBanue: moaens Mosekyisl JJTHK.

Tema 3. X¥MHYECKHI1 COCTaB U CTPOEHUE KIIETKH.



XVMMHYECKUH ~ COCTaB  KJIETKM.  XHMMHYECKHE  DJIEMEHTBI:  MaKpOIJIEMEHTHI,
MHUKPO3JIEMEHTBL. BoJ1a 1 MUHEpaJIbHBIE BEILIECTBA.

@yHKIMK BOABI MU MHUHEPAIBHBIX BEIIECTB B KieTke. [loanep:kaHne OCMOTHYECKOrO
Oananca.

benxu. Cocta u crpoeHue 0enkoB. AMHUHOKHUCIIOTEI — MOHOMEpHI OesikoB. He3ameHumble
U 3aMEHUMBIC AMHHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYPBl OEIKOBOI
MOJIEKYJbl (TIepBUYHAs, BTOPUYHAs, TPETHYHAs W YETBEPTUYHAS CTPYKTypa). XHUMHUYECKUE
cBoMcTBa OenKoB. bruonornyeckue GyHKIMU OEITKOB.

®depMmeHTHl — Ouosornueckue karanauszaropbl. CTpoeHue (epMeHTa: aKTUBHBIA LIEHT,
cyocrpatHas  crenuduuHocts. Kodepmentsl. Butamuuel.  Ormimuust  (GEepMEHTOB  OT
HEOPraHWYECKHUX KaTalIn3aToOpoB.

VYraeBoasl: MoOHoOcaxapuabl (IVIFOKO3a, pubo3a U J1e30KcUpub03a), Jucaxapuibl
(caxapo3a, JlakTo3a) M Iojucaxapuibl (Kpaxmal, TJIMKOIEH, LeUIono3a). buonornyeckue
(GyHKIMH YTIIEBO/IOB.

Jlummapr:  Tpurmmuepuas, Gocomumuapl, crepounsl. [uapodmibHO-THIPOGOOHBIE
cBoiicTBa. buonornueckue GpyHkuuu naunuaoB. CpaBHEHUE YIIIEBOJIOB, OENKOB U JIMIHMIOB Kak
HUCTOYHHUKOB DHEPIUU.

Hyxkneunossie kucnotel: JIHK n PHK. Hykiieotnabsl — MOHOMEPBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenne u ¢yukuun JJHK. Crpoenne n ¢ynxuuum PHK. Bunet PHK. AT®: ctpoenue u
byHKIMN.

[urtomornusa — Hayka o kierke. Kierounas teopus — npumep B3aUMOJECHCTBUS HIEH U
(GakToOB B HAYYHOM NO3HAHUH. MEeTO bl U3yUEHUSI KIIETKH.

Krnetka kak nenoctHas xuBas cucrtema. O01ue npu3Haky KJIETOK: 3aMKHYTas Hapy>KHas
memOpaHna, mosiekyinbl JIHK kak reneTnueckuil anmapat, cucteMa CUHTe3a Oeka.

Tunbl kiIeTOK: JyKapuoTHUecKas U THpokapuotuueckas. OcoOEHHOCTH CTPOEHUs
npokapuotnyeckoi kiuetku. Knerounas crenka 6akrepuil. CTpoeHue s3yKapuoTHUYECKON KIIETKU.
OcCHOBHBIE OTINYHS PACTUTEIBHON, )KUBOTHOU U TPUOHOMN KIIETKH.

IToBepXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAs CTEHKA, IMIMKOKAIMKC, UX (DYHKIIHH.
[Tnazmatuueckass memOpana, e€ cBoiictBa M (QyHkiuu. lluromyazMa u e€ OpraHOMJIBL
OnnomeMOpannblie opranous! kietku: OIIC, anmapat [Nonbaxu, muzocoMsel. [lomyaBToHOMHBIE
OpraHou/bl KJIETKH: MHUTOXOHJPHUH, IUIacTUIbL. [IpoucxoxaeHne MHUTOXOHAPUN U IUIACTHI.
Bunast mitactun. HememOpanHbie opraHouIbl KIETKU: pUOOCOMBI, KJIETOUHBINA EHTP, LIEHTPUOJIH,
PECHUYKH, KIyTUKHU. DyHKIIMY OPraHOUI0B KIIETKU. BKitoueHus.

Anpo — perynsaTopHbId LeHTp KiIeTku. CTpoeHue sapa: siaepHas 000JI04YKa, Kapuoriazma,

XPOMAaTHH, AIPHIIIKO. XPOMOCOMBI.



TpaHcHOpT BEIIECTB B KJIETKE.

JleMoHcTpanuu:

Iloprpetsl: A. JleBenryk, P. I'yk, T. lIBann, M. llneiinen, P. Bupxos, x. Yorcon, @.
Kpuxk, M. Yunkuuc, P. ®panknun, K. M. bap.

Huarpammbl: «PacnpeneneHne XUMHYECKHX JJIEMEHTOB B HEXKHBOM IpUPOJE»,
«PacrnpeniesieHe XMUMUYECKUX 3JIEMEHTOB B JKMBOU ITPUPOJIEN.

Tabmuupr 1 cxemsl: «llepuoguueckas TabauIa XUMHUYECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJBI BOJbD», «buocunres 6enka», «CTpoeHue Moiekyibl 6enka», «Ctpoenue pepmeHTay,
«Hyxneunoseie kucinotel. [JHK», «Ctpoenue monexkynsl AT®», «CTpoeHrue 3yKapuoTHYECKOM
KieTkn», «CTpoeHue XKHUBOTHOM KiIeTKu», «CTpOEHHE pacTUTENIbHOM KIeTKn», «CTpoeHue
IIPOKAPUOTUYECKON KIIeTKW», «CTpoeHue Aapa KIETKN», «Y TIeBOJAbI, «JIMIuIb».

O6opynoBaHue: CBETOBOW MHUKPOCKOI, O00OpyIOBaHUE JUIsl MPOBEICHUS HAOIIOACHMUIA,
W3MEpPEHHi, SKCIEPUMEHTOB, MUKPOIIPENapaThl PAaCTUTENIbHBIX, KUBOTHBIX U OaKTepHAIbHBIX
KJIETOK.

JlabopaTopHbIe U PAKTUYECKUE PAOOTHI:

JlaboparopHas pabota Ne 1. «M3yueHue KaTalIUTUYECKOW aKTHMBHOCTU (PEPMEHTOB (Ha
pUMepe aMHIIa3bl MM KaTanas3bl)y.

JlabopatopHas pabora Ne 2. «l3yueHue CTpoeHUs KIETOK pPACTCHHM, KUBOTHBIX H
OaxTepuii Mol MUKPOCKOIIOM Ha FOTOBBIX MUKpPOIIpenapaTax U UX OMUCAHUEY.

Tewma 4. XKu3zHeaesaTenbHOCTh KIETKH.

OOmeHn BemiecTB, WM MeTa0OIM3M. AcCUMWIANMS (TJIACTUYECKH OOMEH) U
JUCCUMMIIALINSA (PHEpreTuYecKuii 0OMeH) — IB€ CTOPOHBI €IMHOT0 Ipolecca Merabonusma. Poib
3aKOHOB COXPaHEHHUs BEILECTB U SHEPTrUU B IOHUMaHUU MeTadosu3Ma.

Tunbel oOMeHa BemiecTB: aBTOTPO(HBIN U rerepoTpodHbil. Poiabs dhepmeHToB B 0OMeHe
BELIECTB U IIPEBPALICHUH SHEPTUU B KIIETKE.

®dotocunre3. CBeroBas u TemHOBas (a3el QorocuHTe3a. Peakumm ¢otocuHTesa.
D¢ dexTuBHOCTH (hoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3a IS KU3HH Ha 3emuie. Briusane ycnoBuit
cpezbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIILIEHHS €r0 MPOIYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHM.

XeMocuHTe3. XeMOCHHTE3HUpyIole OakTepuu. 3HaYeHUE XEMOCHHTe3a Ul KU3HH Ha
3emute.

DOHepreTuyeckuii oOMEH B  KieTke. PacmieruieHne BemecTB, BBIJCICHHE U
AaKKyMYJIMPOBAaHUE SHEPTUU B KJIETKE. DTalbl JHEPreTHueckoro oomena. I nmukonus. bpoxxenue u
ero Buabl. KucimoponHoe oxkuciaeHue, WIM  KJIETOYHOE JbixaHue. OKHCIUTENbHOE

dbochopunupoBanue. IPPEeKTUBHOCTh IHEPTETHIESCKOTO OOMEHA.



Peakniun matpuunoro cuHTe3a. ['enermueckas wunpopmamusa u JIHK. Peanmzamms
TeHEeTHYeCKOi nHpopMau B KieTKe. ['eHeTHuecKuii Ko M ero CBOWCTBa. TpaHCKpHUILIUS —
maTpuuHblii cunTe3 PHK. Tpancnsauus — Ouocunres Oenka. Jrtansl TpaHcasuuu. Konuposanue
aMUHOKUCIOT. Poib pubocom B GuocunTese Oernka.

Hexnerounsie ¢Gopmbl ku3Hu — BHpPYCHl. Mcrtopus otkpeitus BupycoB (. H.
WBanoBckuii). OCOOEHHOCTH CTPOCHUS U KU3HEHHOTO LUKJIA BUPYCcOB. bakTepuodaru. bonesnu
pacTeHHi, )KUBOTHBIX U YeJIOBEKa, BhI3bIBAEMbIC BUpycamMu. Bupyc nMMyHoaeduuTa yeaoBeka
(BUY) — Boszoymutenp CIIMJla. OOpatHas TpaHCKPHUIIUSA, peBepTa3a W HHTErpasa.
[TpodunakTuka pacnpocTpaHeHUs] BUPYCHBIX 3a007I€BaHUIA.

JeMoHcTpanuu:

[optpets: H. K. Konsuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmuet  u cxembl: «Tunmbl  nutanus», «Mertabonusm», «MUTOXOHIPUS,
«OHepreTuueckuii oomMen», «Xmnoporiacty, «Potocuntes», «Ctpoenune IHK», «Ctpoenue u
¢yHkumonupoBanue reHay», «CuHTe3 Oenmka», «[eHermyeckmii  Kom», «Bupycem,
«bakrepnotdarn», «Crpoenne wu >ku3HeHHBIH 1wmka Bupyca CIIWJla, OGaxtepuodaray,
«Pemmukanmsa JJHK».

Ob6opynoBanue: Mojenu-anmiaukauu «Yasoenue JJHK u tpanckpunuusy, «buocunres
6enka», «CTpoeHue KIeTKn», Mojieib cTpykTypsl JJHK.

Tema 5. PasMHOXKEHNE 1 MHAUBUAYAIbHOE PA3BUTHE OPTaHU3MOB.

Krnerounsnii nuki, wiaM >KU3HEHHBIM WK Kietku. MuTepdaza u mmros. Ilpoueccsr,
npoTekaromue B uHTepdaze. Permmukanus — peakunss marpuyHoro cunte3a JHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA Ha0Op — KapuoOTHUIl. JMIIOMIHBIMA W TarIOUAHBIA XPOMOCOMHBIE
HaOopbl. Xpomatuasl. LluTonoruuyeckue OCHOBBI Pa3MHOXKEHHUS U MHJIMBUIYaJIbHOTO PAa3BUTHUS
OpraHU3MOB.

Henenne xierkn — muto3. Cragum mMutosa. IIpoueccel, mpoucxonasdiue Ha pas3HbBIX
CTaIugIX MUTO3a. bromorndeckuii CMBICII MUTO34.

[IporpamMmmupyemas rubenb KJIeTKH — alonTo3.

@opMbl pa3MHOKEHHUsSI OpraHu3MOB: Oecrojioe U TMosioBoe. Buasl  Gecrosoro
pPasMHOXKEHUs: JeJICHHE HAaJBOE, MOYKOBAHUE OIHO- M MHOTOKJIETOYHBIX, CIOPOOOpa3oBaHuE,
BEreTaTuBHOE pa3MHOKeHue. VCKycCTBeHHOE KIIOHMpPOBaHHE OPraHHW3MOB, €0 3HAUYE€HHE s
CEJIEKLIAH.

ITonoBoe pa3MHOXKEHHE, €r0 OTIMYHUS OT OECIOI0ro.

Metiio3. Craguu meitosza. [lporeccsl, npoucxondime Ha ctagusx Menosa. [loBenpenue

XpomocoM B Meiio3e. Kpoccunrosep. buonornueckuii CMbICI U 3HAYEHUE ME03a.



I'amerorenes — mpotiecc 00pa3oBaHUs MOJOBBIX KIETOK Y )KUBOTHBIX. [10o/10BBIE JK€e3bI:
CEMEHHHUKHU W sudHuKH. OOpa3oBaHHWE W PAa3BUTHE IMOJOBBIX KIETOK — ramer (CIepMaTo30u,
SWUIIEKIIETKa) — crepMatoreHe3 W oBoreHe3. (OCOOCHHOCTH CTPOCHHS — SHICKICTOK U
crepmaTo3onaoB. Omionorsopenue. Ilaprenorenes.

NunuBuayanpbHOE pa3BUTHE (OHTOTEHE3). OMOpPHOHAIBHOE pa3BUTHE (IMOpPHUOTECHE3).
Oranbl 3MOPHOHATBHOTO PA3BUTUS Y MMO3BOHOYHBIX KHBOTHBIX: JIPOOJICHWE, TacTPYJISAIus,
opranorenes. [ToctamOproHabHOE pa3BUTHE. THIBI MOCTIMOPHOHATBHOTO PA3BUTHS: TPSIMOE,
HenpsiMoe (JIMYuHOYHOe). BiusHue cpenbl Ha pa3BUTHE OPraHU3MOB, (aKTOPBI, CIIOCOOHBIE
BBI3bIBATH BPOXKAEHHBIE YPOJICTBA.

Poct u pazButue pacrenuii. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHHUE CEMEHH, CTaIUU
pa3BUTHA.

JlemoHcTpauu:

Tabnuis! u cxembl: «@OpMbI pa3MHOKEHUST OPTraHU3MOBY, «/{BOHHOE OIIOJOTBOPEHUE Y
LBETKOBBIX pacTeHui», «BererartnBHOE€ pa3MHOXKEHUE pacTeHUN», «JleleHne KIEeTKH
Oaktepuity, «CTpoeHHE TOJOBBIX KIETOK», «CTpoeHHue XpoMOCOMb», «KIIeTOUHBIA LUK,
«Permnukauus IHK», «Muto3», «Meito3», «lIpsamoe u HenpsiMoe pazButue», «l'amerorenes y
MJIEKOMUTAOIINX U YeNoBeKa», «OCHOBHBIE CTAINA OHTOTECHE3a.

O6opynoBaHue: MUKPOCKOI, MUKporpenaparbl «CrepMaTo30uabl MIICKOTHTAIONIET O,
«Sinexnerka milekonuraronero», «KapuoknHe3 B KJIETKax KOpElIKa JyKa», MarHUTHas
Mo ieb-anrmaukanus «/lenenue knetkny», monaens JJHK, Moxens meTadazHnoit XpoMOCOMBI.

JIaGopaTopHble U MPaKTUIECKHE PabOTHI:

JlabopaTtopHas padota Ne 3. «HaOmroienue MuTO3a B KJIETKaX KOHYMKA KOpPEITKa JIyKa Ha
TOTOBBIX MUKPOTIpETapaTax.

JlaboparopHass pabota Ne 4. «M3ydeHWe CTpOEHUS TMOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIpenaparaxy.

Tema 6. HacneaCTBEHHOCTh M N3MEHUYHBOCTH OPTaHU3MOB.

[Ipenmer wm 3agaum reHeTuku. VcTopus pa3BUTHS TEHETUKU. Ponab LHUTOJNIOTMU U
SMOPHUOJIOTUY B CTAHOBJICHUU T€HETHKHU. BKIIaJ pOCCHICKUX U 3apYOEIKHBIX YUEHBIX B Pa3BUTHE
TeHeTUKU. MeToIbl TEeHEeTUKH (THUOPHUIONIOTUYECKUHM, [HUTOTEHETHYECKHA, MOJIEKYIIpHO-
reHeTudeckuii). OCHOBHBIC T€HETUUYECKHE TTOHATHS. [ eHeTHYecKass CUMBOJIMKA, UCTIOb3yeMas B
CXEMax CKpEIIMBAHUM.

3aKOHOMEPHOCTH  HACIEOBaHUs MPU3HAKOB, YycTaHOBJIeHHble [. MeHnenem.
MoHorubpuaHoe cKpermuBaHie. 3aKoH eIMHO-00pa3usi THOPUIOB NepBOTo nokoaeHus. [IpaBuio
JIOMUHUPOBAHUS. 3aKOH paclleruieHus Mnpu3HakoB. ['mmore3a uyucToThl ramer. [lonHoe wu

HCIIOJIHOC JOMHUHHUPOBAHHUEC.



JluruOpugHoe CKpelmMBaHWE. 3aKOH HE3aBUCHMOIO  HACJEAOBAHHUS  IPHU3HAKOB.
[{uTOoreHEeTHYECKHEe OCHOBBI JTUTHOPHIHOTO CKPEIIMBAHUSA. AHAIU3UPYIONIEE CKPEIIMBaHUE.
Hcnonp30BaHre aHATM3UPYOIIETO CKPEIIMBAHMS JIJISI ONIPEICIICHHSI TEHOTUIIA OCOOH.

CueruieHHOe HacienoBaHue Tpu3HakoB. Pabora T. Moprana 1o cCHEIJICHHOMY
HacJieIOBaHUIO reHoB. HapylieHue criernieHus TeHOB B Pe3yJIbTaTe KPOCCUHIOBEpa.

XpOMOCOMHAasi TEOPUS HACJIEICTBEHHOCTH. [ eHeTHUECKHE KapThl.

['eneruka nmona. XpoMOCOMHOE OIpEeIeHUE 1Moja. AYTOCOMBI U TOJIOBBIE XPOMOCOMBI.
['omorameTHble W rereporameTHbie OpraHu3Mmbl. HacienoBaHue NpPU3HAKOB, CIEIJICHHBIX C
ITOJIOM.

W3menunBoCcTh. BHabl HM3MEHUMBOCTH: HCHACICACTBEHHAs M HacleACTBeHHas. Poub
cpeapl B HEHACIEACTBEHHOW  HM3MEHUYMBOCTH.  XapaKTEpPUCTHKAa  MOAU(UKAMOHHOU
W3MEHUYMUBOCTH. BapuarmoHHbI psijg ¥ BapualmoHHas KpuBas. Hopma peakuuu mnpu3HaKa.
KonuuectBeHHble W KayeCTBEHHBbIE TMPHU3HAKKM U WX Hopma peakuuu. CBoiicTBa
MOAU(UKAITMOHHON U3MEHUYUBOCTH.

Hacnencreennasi, Wiy reHOTHIIHYECKAs, K3MEHYMBOCTh. KoMOMHATHBHAS N3MEHUYUBOCTD.
Meiio3 u TmOJIOBOM mpolecc — OCHOBAa KOMOMHATUBHOM W3MEHUYMBOCTH. MyTallMOHHAas
M3MEeHYUBOCTh. Kiaccudukamus myranuii: TeHHbIE, XpPOMOCOMHBIE, T€HOMHBIe. YacTtoTa U
MPUYHHBI MyTaluid. MyTareHHbie (akTopbl. 3aKOH TOMOJIOTHYECKUX DPSIOB B HACIIECICTBEHHOU
m3menunBoctr H. . BaBuiosa.

BresnepHast HaClIeACTBEHHOCTh U U3MEHUYUBOCTb.

I'enetnka uenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl T'€HETUKH YeEJIOBEKa:
TE€HEATOTUYECKUM, OJIM3HEIOBBIM, IUTOTCHETHUYECKUH, OUOXUMHUYECKUN, MOJICKYISpPHO-
reHetudeckuii. CoOBpeMEHHOE OIpeeIeHHe TEeHOTUIA: TOJHOTEHOMHOE CEKBEHHUPOBAHME,
TeHOTUIIMPOBaHUE, B ToM uucie ¢ nomorlpio [I1[P-ananusza. HacnenctBenHsie 3a0oneBaHus
YeloBeKa: TeHHbIe OoNie3HH, OONE3HW ¢ HACIEICTBEHHON  MpeapacroyioKeHHOCTHIO,
XpoMocomHBIe OosiesHu. ComaTudeckue | TreHepaTuBHbIE MyTanuu. CTBOJIOBBIE KIIETKH.
[TpuntIMTIBI 3M10pOBOTO O0Opa3a >KU3HU, JUATHOCTUKH, MTPO(DHUIAKTHKA W JICUCHUS T€HETUYECKHUX
Oone3neil. MeanKO-TeHETHUECKOE KOHCYIbTUPOBAHUE. 3HAYCHHE MEAUIIMHCKOW TEeHETHKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUIECKIX 3a00JIeBaHUI YeTOBeKa.

JeMoHcTpanuu:

[Moptpetsr: I'. Menaens, T. Mopran, I'. ge ®pus, C. C. Yersepuxos, H. B. Tumodees-
Pecosckuii, H. Y. BaBuios.

Tabmuiet 1 cxembl: «MOHOTHOPUAHOE CKPEIIUBAHUE U €r0 [IUTOTCHETHYEeCKasi OCHOBAY,
«3aKOH pacUICIUICHHs] W €ro IUTOr€HETUYECKas OCHOBa», «3aKOH YHCTOTHI TaMeTy,

«/lurnbpunnoe ckpemnuBanue», «lluTonorndeckue OCHOBBI JTUTHOPUIHOTO CKPEITUBAHUSI,



«Meito3y», «B3zanmoaeicTBre amienbHbIX T€HOBY, «['eHeTuUYeCKrne KapThl paCTeHUH, )KUBOTHBIX
u 4denoBekay, «l'eHetuka mona», «3aKOHOMEPHOCTU HACJIECAOBAHMS, CLEIUIEHHOTO C IOJIOMY,
«KapuoTunsl YenoBeka ¥ IKHBOTHBIX», «Buael wu3MeHumBOCTHY», «MoOaudukamoHHas
U3MEHYUBOCTbY, «HacnenoBanue pesyc-akropay, «['eHeTnka rpymnm KpoBu», «MyTannoHHas
U3MEHYUBOCTbY.

O6opynoBanue: MoJenHu-anTuIHKA «MOHOTHOpUAHOE CcKpenmBaHue», «HermomHoe
JoMuHUpoBaHue», «urubpunnoe ckpemmBanue», «llepekpéct XpoMOCOM», MHUKPOCKON U
Mukporpenapar «/[pozodunay (Hopma, myranuu GOpMbl KPUIHEB U OKPACKH Tea), repoapuit
«I"opox moCeBHOW.

JlabopaTopHbIe U PAKTUYECKUE PAOOTHI:

JlabopaTtopHas padota Ne 5. «M3yuenue pe3yabTaToOB MOHOTHOPUIHOTO U TUTHOPUIHOTO
CKpEIIUBAaHUS Y IPO30(UIIBI HA TOTOBBIX MUKpPOIpENapaTax.

JlaboparopHas pabota Ne 6. «3yyeHrne MoAU(PUKAMOHHON N3MEHYMBOCTHU, TOCTPOCHUE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

JlaboparopHass pabora Ne 7. «AHamu3 wMyTranuid y JOpo30omiibl Ha TOTOBBIX
MUKpOIIpenaparax.

[TpakTuueckas pabota Ne 2. «CocTaBneHue 1 aHaIN3 POAOCIOBHBIX YEIOBEKay.

Tewma 7. Cenexuus oprann3mMoB. OCHOBBI OMOTEXHOIOTHH.

Cenekiust Kak Hayka v TIpoliecc. 3apoXKIeHue CeIeKInu U JoMecTukanus. Yuenue H. U.
BaBunoBa 0 mEHTpax MPOUCXOXKIEHUS U MHOrooOpas3us KyIbTYPHBIX pacTeHuid. LleHTpsl
MIPOUCXO0KICHHS TOMAITHUX KUBOTHBIX. COpT, MOPO/A, ITAMM.

CoBpeMeHHbIE METOJbI CENEKIIMA. MacCOBBIA M WHIUBUIYAIbHBIA OTOOPHI B CEICKIIUU
pacteHuii U KUBOTHBIX. O1ieHKa dKCTephepa. bIM3KopoACTBEHHOE CKpENIMBaHUe — WHOPHIMHT.
Uucras nuHusa. CkpemmuBaHMe YUCTBIX JUHUK. ['erepo3uc, wiaM ruOpugHas CuIa.
HeponctBenHoe ckpemmBanue — ayTOpuauHr. OtmanéHHas rulOpugusanvs W e€ YCHeXH.
NcKkyCcCTBEHHBIN MyTareHe3 W MOJYyYECHHE MOJUIIOUIO0B. JOCTMIKEHHSI CENEKUMH PacTEHU,
KUBOTHBIX U MUKPOOPTAaHU3MOB.

buorexHonorus kak oOTpacib NPOU3BOJACTBA. ['€HHAas MHXKEHepusa. OTambl CO3JaHMS
pexombunantHoit JIHK wu Tpancrenneix opranusmoB. Kierounas wumxenepus. Knetounsie
KylIbTypbl. MUKPOKJIOHATLHOE pa3MHOXKEHHE pacTeHnid. KiioHupoBaHue BBICOKOIIPOTYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHMW3MOB. OKOJOTHYECKHME M 3Thyeckue npodiremel. MO —
TeHETUUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHcTpanuu:

[Toptpetsr: H. U. BaBusnos, U. B. Muuypun, I'. . Kapneuenko, M. @. lBaHOB.



Tabmuuel u cxemsl: kapra «LIeHTpbl NPOMCXOXKAECHUS U MHOrooOpasusi KyJlbTypHBIX
pactenuii», «Ilopoasl JoOMalIHUX KUBOTHBIX», «COpTa KyJIbTYypHBIX pacTeHU», «OTaanéHHas
rubpuam3amusy, «Paborer akagemmka M. @. HWBanoBay, «[lomummonnus», «OOBEKTHI
O6uotexHonorun», «Kierounele KynbTypbl U KJIOHHpOBaHUE», «KOHCTpyHpoBaHHE U IEpeHOC
TEHOB, XpPOMOCOM.

O6opynoBanue: MyJSDKU TUIOJIOB U KOPHEIUIONOB TUKUX (DOPM M KYJIBTYpHBIX COPTOB
pacrenuii, repdapuii «CeabCKOX035ICTBEHHBIC PACTEHUS».

JIaGopaTopHble U MpaKTUYECKUEe paboThI:

Okckypeusi «OCHOBHBIE METOABI M JOCTHIKEHUS CEJEKLIIMU PAcCTeHUH M KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (pepMy, COPTOUCIBITATEIbHBIM y4acTOK, B TEIUIMYHOE

XO03sICTBO, JTA00OPATOPHUIO arpOyHUBEPCUTETA WIIH HAYYHOTO LIEHTPA)».

11 xknace

Tema 1. DBosoniOHHas OMOJIOTHSL.

[Ipennochbuiku BO3HUKHOBEHHS 3BOJIIOIIMOHHOM TEOpUHU. DBOJIOLMOHHAS TEOpPUS U €€
MecTO B OMOJI0ruM. BiMsHue 3BONMIOLIMOHHON TEOpUH Ha pa3BUTHE OMOJIOTUH U APYIUX HAYK.

CuzerenbctBa »BoiOLMU. [laeoHTONOrMYECKHE: MOCIEAOBATENBHOCTD IOSBICHUS
BUJIOB B MaJICOHTOJIOTMYECKOM JIeTOMCH, NepexoaHble popMbl. buoreorpaguyeckue: cxoacTso
U paznnume GayH U Qpop MaTEpUKOB U OCTPOBOB.

DOMOpHOJIOTMUECKUE: CXOJACTBA U pa3iMyusi SMOPHOHOB pPa3HBIX BHUJOB MO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, AHAJOTUYHBIE, PYIMMEHTapHbIE OpraHbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHU3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METab0IMUYECKUX ITyTeH y BCEX OpraHU3MOB.

OpomonmonHass teopus Y. JlapBuHa. IIpennocbulku BO3HMKHOBEHHUS [JapBHUHHU3MA.
JIBIoKyle Cuibl  HBOJIIOUMH BUAOB 1o JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE MpU
OTPaHUYEHHOCTH PECYpCOB, HEONpeNeNéHHas W3MEHYMBOCTh, Oopb0a 3a CyllecTBOBaHUE,
€CTECTBEHHBIN OTOOD).

Cunretrnueckas teopus 3Boionnu (CTI) u e€ 0OCHOBHBIE TTOJIOKEHUSI.

Muxkposontonus. [Tonmynsanus kak equHUIA BUIa U 3BOJIIOLUY.

JBuxymue cuibl (pakTophl) IBOJIOLUKA BUIOB B MpHupoAe. MyTalmoHHbBIN mpoliecc U
KOMOMHATHBHAsT HW3MEHYUBOCTh. [lomymsiivoHHble BOJMHBI U Apedd reHoB. M3onmauusa u
MUTpaus.

EcrecTBeHHBII 0TOOp — Hampapisromuil (akTtop 3BoIONHH. DOPMBI €CTECTBEHHOTO

otbopa.



IIpucnocoOneHHOCTh ~ OpPraHuM3MOB  Kak  pe3ynbTaT  3Bosouuu.  [Ipumepst
nprUcnoco0IeHNu y Opranu3MoB. ApoMop(O3bl U UAHO-aJANTAIUH.

Bun u BupgooOpasoBanue. Kputepum Buga. OcHOBHblE (OpMBI BHI000pa3OBaHUS:
reorpapuueckoe, 3K0JI0rHuecKoe.

Maxkpossomtonust. @opMbl 3BOIOLUK: (pUIeTHYecKas, JTUBEPreHTHasi, KOHBEPreHTHas,
napasuienapHas. HeoOpaTuMocCTh 3BOMIOIMH.

[Ipoucxoxaenue  OT  HecHElUaAJM3UpPOBaHHBIX  IpenkoB.  [Iporpeccupyromas
crenuanu3anus. AjanTuBHas paguanus.

JeMoHcTpanuu:

[oprpersr: K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, B. O. Kosanesckuii, K. M. bap, D.
['exkenb, @. Miomnep, A. H. CeBeprios.

Tabmuupl u cxembl: «Pa3BuTue OpraHMdyeckoro Mupa Ha 3emiie», «3apoJbILIH
IO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbl OOppOBl 3a CyIIECTBOBAHUEY,
«EcrecTBeHHbli  0TOOp», «MHOrooOpa3ue copToB pacTteHmit», «MHOrooopasue mopos
JKUBOTHBIX ), «Ilomymsumy, «MyTanuoHHas U3MEHYUBOCTBY, «Apomopdo3bI»,
«Mnnoanantanumny», «OO0mas nereHepanusy», «JBwxymme cuibsl 3Bomonuny, «Kapra-cxema
mapuipyta nyremectBus Y. Jlapsuna», «bopb0a 3a cymectBoBanue», «llpucnocobiaeHHOCTH
opranu3mMoBy, «I'eorpaduueckoe BunooOpazoBaHue», « IKOJIOTHIECKOE BUIO0OOPAa30BAHUEY.

O6opynoBaHue: KOJJIEKINS HACEKOMBIX C Pa3IMYHBIMU THUIIAMU OKpPAcKu, HabOp IJI0/I0B
U ceMsH, Koiekuus «l[Ipumepsl 3alIUTHBIX MPHUCIOCOOICHUH Yy JKMBOTHBIX», MOJEIb
«OCHOBHbIE HalpaBJIEHUS 3BOJIOLUNY», 00BEMHas Mozaenb «CTpoeHue TOJOBHOTO Mo3ra
MTO3BOHOYHBIX».

buoreorpaguueckas kapra Mupa, KoyeKuus «@DPOpMbl COXPaHHOCTH HCKOMAEMbIX
KUBOTHBIX U pacTeHHil», Mojenp anmiaukanus «llepekpéct xpoMocom», BIaXHbIe MpenapaTbl
«Pa3Butne Hacekomoro», «Pa3BuTHe JATYIIKM», MHUKporpenapar «/Ipozodunay (HOpMa,
MyTaI# (GOPMBI KPBIITLEB H OKPACKHU TETa).

JlaGopaTopHbIe U PaKTUIECKHE PAOOTHI:

JIaGopatopnas padota Ne 1. «CpaBHeHHE BUJIOB 110 MOP(}HOIOTHIECKOMY KPUTEPHIOY.

JlaGoparopnass pabora Ne 2. «Omnucanue NPUCTIOCOOJIEHHOCTH OpraHusMa u eé
OTHOCHUTEJIbHOTO XapaKTepay.

Tema 2. BO3HUKHOBEHME U pa3BUTHE )KU3HU Ha 3eMIIE.

JloHay4HbIe IPECTABICHUS O 3apOXKJIECHUH KU3HU. HayuHble rUnoTe3bl BOSHUKHOBEHUS
KHU3HU Ha 3emiie: a0MOreHe3 W IMaHCHepMHUs. XUMHUYECKass SBOJIOLUSA. AOHOTCHHBIH CHHTE3
OpPraHMYECKHUX  BEIIECTB U3  HEOPraHMYECKHX. OKCIEPUMEHTAIbHOE  IOATBEP)KACHUE

XUMUYECKOW 3BoJroniK. HavdanbHble 3Tanbl Ononorudeckoit sBomtonuu. ['unoreza PHK-mupa.



®opmupoBaHue MEMOpPaHHBIX CTPYKTYP U BOSHUKHOBEHHE MPOTOKJIETKH. [lepBble KJIETKH U UX
3BOJIIOLIMSL. POPMUPOBAHNE OCHOBHBIX TPYIII KHUBBIX OPIraHU3MOB.

PasButne xu3Hm Ha 3emse 1no 3pam u nepuojam. Karapxeil. Apxelickas u
npoTepo3oiickas 3pel. [laneo3oiickas spa U €€ NEPHOIbI: KEMOPHHCKUNA, OpPIOBUKCKHUH,
CUITYPUICKUH, J€BOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKHIA.

Me3so030licKkas 3pa U €€ MepHuoJIbl: TPUACOBBIN, FOPCKUIA, MEIIOBOM.

Kalino3oiickast 3pa 1 €€ nepro/ibl: MajI€OreHOBbIMA, HEOr€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepucTuKka KJIMMaTa M T€O0JOTMYeCKHUX IporeccoB. OCHOBHBIE ATalbl 3BOJIIOIUU
pPacTUTEIBLHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud U KUBOTHbIX. [losiBieHue,
paciBeT U BBIMUPAHUE TPYIIII )KUBBIX OPraHU3MOB.

Cucrema opraHM4ecKoro Mupa Kak oTpakeHue 3BOIIOINH. OCHOBHbBIE CUCTEMATUYECKUE
TPYIIIBI OPraHU3MOB.

OBOJIIOLIMS  YeNlOBEKAa. AHTpPONOJIOTHS Kak Hayka. PasButue mnpencrtaBieHud o
IIPOMCXOXKIECHNUHN YesloBeKa. MeToIbl M3yueHus: aHTpornorenesa. CXoAcTBa U pa3inyusl 4eJoBeKa
U )KUBOTHBIX. CUCTEMATUYECKOE MOJI0KEHHUE YEIIOBEKA.

JBuwxymme cuibl  (pakTophl) aHTpomoreHe3a. HacnencTBeHHas HW3MEHYUBOCTh U
ecTecTBEeHHbIN 0TOOp. OOIIecTBeHHBIN 00pa3 *KU3HH, U3TOTOBJIEHUE OPYIAUM Tpyaa, MBIIIJICHHE,
peyb.

OcCHOBHbBIE CTaJIMM W BETBU SBOJIOIMH YEJIOBEKa: aBCTPAJIONUTEKH, YeToBEK yMEJbIi,
Yenosek npsaMmoxondmui, YenoBexk Heanaepranbckui, Yenosek pasymHbii. Haxonxu
HCKOIIaeMBbIX OCTAaTKOB, BPEMs CYILECTBOBaHUS, 00JacTh pacnpocTpaHeHUs, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIUS.

UYenoseueckne packl. OCHOBHBIE OOJIBIIIME PAChl: €BpOINEOUIHAs (€Bpa3uiicKas), HErpo-
aBcTpasionjiHasi  (dKBaTOpHajbHas), MOHIOJOMAHAs  (a3MaTCKO-aMepuKaHcKasi).  YepTsl
NpUCHOCOOJICHHOCTH TPEACTAaBUTENEH UeNOBEYEeCKUX pac K YCIOBUSM CYIIECTBOBAHMS.
EnuncrBo uenoseueckux pac. Kpuruka pacuzma.

JeMoHcTpanmu:

IToptpetsr: @. Penn, JI. ITactep, A. 1. Onapun, C. Mumiep, I'. FOpu, Y. /lapBus.

Tabnuue! u cxemsl: «Bo3HukHoBeHHe COTHEYHON CUCTEMBD», «Pa3BUTHE OPraHUYEeCKOTo
mupa», «PacturenpHas kieTka», <«OKuBoTHass kieTtka», «lIpokapuoruueckas KieTkay,
«CoBpeMeHHasi CUCTeMa OpraHuyeckoro mupay», «CpaBHEHHE aHATOMHYECKHX YepT CTPOCHHS
YeJ0BEeKa U YeloBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJeOHTOJIOIMYECKHX HaXO0J0K
IIPEAKOB COBPEMEHHOIO 4eJIoBeKa», «/lpeBHelmue moan», «/lpesHue moau», «llepBbie

COBpPEMCHHBIC JIFOAN, «YemnoBeueckue paceb».



Ob6opynoBanue: wMymspku — «lIpoucxoxkaenue dYenmoBeka» (OIOCTBI  aBCTPAJIONUTEKA,
NUTEKaHTpONa, HeaHJepTaliblla, KPOMAaHbOHIIA), CICTIKH WM M300pa)KeHUs KaMEHHBIX OpyIuit
MEePBOOBITHOTO YeIOBeKa (KaMHHU-YOIIEPHI, pyOuia, ckpebdia), TeoXpoHOJIOrHIecKasi TaduIa,
KoJuteKuus «DopMbl COXPaHHOCTH UCKOMAEMBIX KUBOTHBIX M PACTCHUID.

JlaGopaTopHble U MpaKTUUYECKHe PaboThI:

[TpakTuueckast padora Ne 1. «M3yyeHre UCKOMAEMBIX OCTATKOB PACTCHU W KUBOTHBIX B
KOJUIEKLIHSAX .

DKCKypcust «IBOJIOLNS OPraHUYECKOro MHUpa Ha 3emiie» (B eCTeCTBEHHO-HAYUYHbBIN HIIN
KpaeBeIUECKUI MY3€Hl).

Tewma 3. Opranu3mMbl U OKpyXkaromias cpeaa.

OKojorusi Kak Hayka. 3ajaud W pPas3feibl dKOJIOrMH. MeTolbl 3KOJIOrMYeCKHX
HCCJIEIOBAaHHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEIIOBEKA.

Cpenpl  oOuTaHWsl  OpPraHM3MOB:  BOJAHAs,  HA3eMHO-BO3AYIIHAs,  IOYBEHHAs,
BHYTPHOPTaHU3MEHHAsI.

Okonorndeckue (akropel. Kinaccudukanus skomorndeckux (akTopoB: aOMOTHYECKHE,
OMOTHYECKUE U aHTPOIOreHHbIe. J[elicTBHE IKOIOTUYECKUX (PAKTOPOB HA OPTaHU3MBI.

AbuoTtnueckue  (GakTopbl: CBET, TeMIeparypa, BIaXHOCTb. DoTonmepunoausm.
[TpucniocoOneHust OpraHu3MoB K JecTBHIO a0NOTHUYECKUX (paKkTOpoB. bruosornueckue puTMsl.

buotnueckne ¢daxktopel. Bumbl OMOTHYECKHMX  B3aUMOJCUCTBUN: KOHKYpPEHIIHS,
XUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koomeparus, MyTyaln3M, KOMMEHCATH3M
(KBapTUpPAHCTBO, HaXJEOHWYECTBO). AMEHCAIM3M, HEUTpanu3M. 3HaueHHE OWOTHYECKHUX
B3aMMOJICMCTBUI JIIs CYIIECTBOBAHUSI OPIaHU3MOB B IPUPOAHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTEpUCTHUKU Nomynsuud. OCHOBHbIE TIOKAa3aTeNU MOMYJISINU:
YUCJIIEHHOCTh, IUIOTHOCTh, POXJAa€MOCTb, CMEPTHOCTb, NPHUPOCT, Murpanus. JuHamuka
YUCJIIEHHOCTHU MONYJISALNU U €€ PETyIsIus.

JeMoHcTpanmu:

[Moptpetsr: A. I'ym6onbaT, K. @. Pynse, O. ['ekkens.

Tabmuiet u cxemsl: kapta «lIpupoansie 301 3eMuny, «Cpelbl OOUTaHUS OPTaHU3MOBY,
«Doronepuoauzmy, «llonmynsauumy, «3aKOHOMEPHOCTH pPOCTAa YHUCIEHHOCTH MOMYJISIUU
uHpy3opun-Tydenbkn», «llumessie nenmu».

JlaGopaTopHbIe U PaKTUIECKHE PAOOTHI:

JIaGoparopnas pabora Ne 3. «Mopdosnornueckne OCOOCHHOCTH PAaCTEHUH W3 Pa3HbIX
MECT OOUTAHUSD.

JlabopaTtopHas padota Ne 4. «BiausiHue cBeTa Ha POCT U PA3BUTHE YEPEHKOB KOJICYCa.

[Tpaktrueckas padota Ne 2. «IToacu€T MIOTHOCTH MOMYJISALMKN pa3HBIX BUOB PACTCHUI.



Tema 4. Coo011ecTBa 1 HKOJIOTNYECKHNE CUCTEMBI.

CoobmectBo  opranuzmMoB —  Ouomeno3. CTpykTypel — OHOLIEHO3a:  BHIOBaf,
NpOCTpaHCTBEHHas, Tpoduueckas (mumieBast). Bunsl-noMmuHanTel. CBsi3U B OHOIIEHO3E.

Okonornyeckue cuctembl (3kocuctemsl). Ilonarue o0 skocucremMe U OHOreoneHo3e.
OyHKIMOHANbHbIE KOMIIOHEHTbl 3KOCHUCTEMBI: IPOAYLIEHTbl, KOHCYMEHTBI, PEIYLEHTHI.
KpyroBopor BemecTB M MOTOK 3HEPrUM B dKocucteme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumeBbie nenu u cetd. OCHOBHBIE TIOKa3aTeNM HKOCUCTEMBI: Omomacca,
OPOAYKIMS. ODKOJIOTMYECKME NHpaMHJbl: IPOMYKIHMH, YUCIEHHOCTH, Ouomaccel. CBolicTBa
9KOCHUCTEM: YCTOHUMBOCTb, CAaMOperyanus, pazpurue. Cykueccus.

[Ipupoanble SKOCUCTEMBI. DKOCHUCTEMBI O03€p MU peK. ODKOCHUCTEMa XBOWHOIO WU
LIMPOKOJINCTBEHHOTO JIECa.

AHTpONOreHHbIE 3KOCUCTEMBL. ATpPOIKOCUCTEMBI. Y pOo3KkocucTeMsl. buonoruueckoe u
XO03s5ICTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpasue kak (akrop yctolduBocTH 3KocucTeM. CoxpaHeHHe OHOIOTHYECKOTO
pa3zHooOpa3us Ha 3emiie.

Yuenne B. U. Bepnanckoro o Ouocdepe. ['panurpl, coctaB u cTpykTypa Ouocdepsl.
Xusoe BemectBo u ero QyHkuuu. OcoGeHHOCTH OHocdepbl Kak II00aJbHONW 3KOCHUCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopotbl BemliecTB U OMOr€OXMMHYECKHE IMKJIBI 3JEMEHTOB (yriepoja, a3oTa).
3oHanbHOCTH Onochepsl. OCHOBHbBIE OMOMBI CYIIH.

YenoseuecTBO B Ouochepe 3emiun. AHTPONOreHHble U3MEHEHUs B Ouocdepe.
['moGasibHBIEC HKOJIOTUYECKUE TPOOTIEMBI.

CocyuiectBoBaHMe NpupoAsl M 4yenoBeuecTBa. CoxpaHeHue OuopazHOOOpasusi Kak
OCHOBa ycroiuuBocTd Ouocepsl. OCHOBa pALMOHAIBHOIO YIPABICHUS MPUPOJHBIMU
pecypcamu U UX UCHOJIb30BaHue. JlOCTHKEHHsI OMOIOTUN M OXpaHa IPUPOIbI.

JeMoHcTpanmu:

[Toptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. UI. Bepnaackuii.

Tabnuuer u cxemsl: «[lumesble nenu», «buoreHo3: coctaB U cTpykTypay, «lIpupoansie
coobmiectBa», «llemn mnuTaHusy, «OKoJOrMueckas mnupamuaa», «buocdepa u YenmoBexy,
«JKocucTeMa IMIMPOKOJMCTBEHHOTO Jeca», «IKOCHCTEMa XBOWHOro Jeca», «buoreHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONOTreHHbIE BO3JEHCTBUS Ha MIPUPOLYY,
«BaxkHeiilme MCTOYHHMKHM 3arpsi3HEHUs BO3/AyXa U TPYHTOBBIX BoJ», «llouBa — BakHeimas
cocrasisitonas ouocheps», «PakTopsl Aerpaganuu nNouBy, «I[lapHukoBsIi AP ey, «DaKTopbl

PaaMOaKTUBHOTO 3arps3HeHust Onochepnn», «O0mmas cTtpykrypa ouochepsi», «Pacpoctpanenue



XKU3HU B Ouochepen, «O30HOBBIN 3KkpaH Ouochepr», «KpyroBopor yriepoma B Ouocdeper,
«KpyroBopot a3ora B Ipupoie».

ObopynoBanue: MoJenb-anmuKanust  «Tunuunaele  OMOLEHO3B»,  repOapHii
«PacturenpHble  coobmiecTBa», Kowiekuuu — «buoueno3», «Bpemurenn — BakHEHIIMX
CEJIbCKOXO3SUCTBEHHBIX  KYJIBTYpP», TrepOapuu U KOJUIEKIMM pAcTeHUH U  KUBOTHBIX,
IIPUHAIeKAIME K pa3HbIM dKOJIOTMYECKUM IpylnaM ogHoro Buaa, KpacHas kaura Poccuiickon
Deneparun, N300pakeHNsI OXPaHIEMbIX BHIOB PACTEHUI U KUBOTHBIX.

I[InanupyeMblie pe3yabTaThl OCBOCHHS MPOrPaMMBI 10 OMOJOTMU HA 06a30BOM YpOBHE
cpennero obmiero obpaszoBanus. CormacHo ®I'OC COO, ycraHaBiMBarTCsS TpeOOBaHUS K
pe3yapTaTaM OCBOCHHS OOYyYalOIIUMKCS MPOTpaMM CpEeAHEero oO0miero oOpa3oBaHMUS:
JTUYHOCTHBIM, METANIPEAMETHBIM U MTPEAMETHBIM.

JInyHOCTHBIE Pe3yJIbTAThI

B crpykType NUYHOCTHBIX PE3yJIbTAaTOB OCBOCHHS Mpeamera «buoNoTHs» BbIIEICHBI
CIEIYIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKOM  Ipa)kIaHCKON
UJEHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIbHOCTH M CaMOOIPEAEIEHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHHIO OWOJIOTHH, IEJCHANPaBICHHOE pPAa3BUTHUE BHYTPEHHUX
yOeXACHUI JTUYHOCTH Ha OCHOBE KJIIOYEBBIX IIEHHOCTEH M MCTOPHYECKUX TPAIUIUN pa3BUTHUS
OMOJOTMYECKOr0 3HAHUS, TOTOBHOCTb M CIIOCOOHOCTh OOYy4aroUMXcs pPYKOBOJACTBOBAThCS B
CBOEM  JESATENIbHOCTH  II€HHOCTHO-CMBICIIOBBIMM ~ yYCTAHOBKAaMH, TPUCYLUIUMH  CHCTEME
Ouosornyeckoro o0Opa30BaHMs, HaJIMYUE SKOJOTMYECKOTO IPAaBOCO3HAHUS, CIIOCOOHOCTH
CTaBUTH 1IENTU ¥ CTPOUTH KU3HEHHBIC TUIAHBI.

JInuHOCTHBIE pe3yNabTaThl OCBOEHUS INpeamera «bHoiorus» AOCTUTalTCs B €IUHCTBE
yu4eOHOM M BOCIIHUTATENbHON JEATEILHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCUHCKUMU
COLIMOKYJIBTYPHBIMH, UICTOPHUECKUMU M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMHU, IPUHATHIMU B
oOImiecTBe MpaBWJIaMH M HOPMAaMU MOBEACHHS M CIOCOOCTBYIOT IpOLECCaM CaMOIIO3HAHMA,
CaMOBOCITUTaHUS U CaMOPa3BUTHS, Pa3BUTHsS BHYTPEHHEH MO3UIMM JIMYHOCTH, MATPUOTH3MA,
YBa)XXEHUSI K 3aKOHY U IPaBOIOPSIKY, YEJIOBEKY TpyJda M CTaplIeMy MOKOJIEHHIO, B3aMHOIO
YBaOXKEHHS, OEpPEeKHOT0  OTHOIIEHHUS K  KyJAbTYpHOMY  HACIEOUI0O U  TPaJUIUsAIM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Ipupoae U OKPYKAOLIEN Cpele.

JInuHOCTHBIE Pe3ybTaThl OCBOEHUS yueOHOTrOo npeaMeTa «bruonorus» A0IKHBI OTpakaTh
TOTOBHOCTb M CIOCOOHOCTH OOyHarolUXcsl pyKOBOJICTBOBATHCS C(HOPMUPOBAHHONW BHYTPEHHEH
MO3ULIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHUEHTAllUi, TO3UTHUBHBIX BHYTPEHHHX
yOeXKIEHUI, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHHMCKOTO  OOILECTBa,
pacuIMpeHe KU3HEHHOTO OIbITa U OMbITa JAEATEIbHOCTH B IMPOIIECCE pealu3allid OCHOBHBIX

HaHpaBJ'IeHI/II\/'I BOCITMTATCIbHOM JACATCIIBHOCTH, B TOM YHCJIC B YaCTH:



1) rpak1aHCKOTO BOCTIMTAHUS:

c(OPMUPOBAHHOCTh TPAKIAHCKOW TIMO3UIUK OOYy4aroOUmIerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCHICKOTO OOIIECTBA;

OCO3HAaHHE CBOMX KOHCTHUTYIHMOHHBIX IpaB U OO0S3aHHOCTEH, yBa)K€HHE 3aKOHA U
IIPaBONOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOU JIEATETbHOCTH IIPU CO3JaHUH YUYECOHBIX MTPOEKTOB,
pelIeHnr y4eOHbBIX U MTO3HABATEIILHBIX 33/1a4, BEITIOJTHEHUH OMOJIOTHYECKUX IKCIIEPHUMEHTOB;

CIIOCOOHOCTH  ONpPENENSATh COOCTBEHHYIO TMO3UIMIO [0 OTHOLICHHIO K SBJICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€,

YyMEHHE YYHUTBHIBATH B CBOMX JCHCTBUAX HEOOXOAMMOCTh KOHCTPYKTHUBHOTO
B3aUMOJICUCTBUS JIIOJIEH C pPa3HBIMU YOEKIECHUSAMH, KYJIbTYPHBIMU IEHHOCTSIMUA U COLIMAJIbHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B TIPOIECCE COBMECTHOI'O BBIMOJIHEHUS Y4YEOHBIX,
MO3HABATEJIbHBIX W UCCJIEIOBATEIbCKUX 3aJlad, YBAXUTEIHHOTO OTHOIICHUS K MHEHHIO
OTIMIOHEHTOB MPHU 00CYKACHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO CONCPKAHUS;

TFOTOBHOCTh K T'YMaHUTapHOU U BOJOHTEPCKOU JEATEIbHOCTH;

2) maTpUOTHUYECKOTO BOCTIUTAHHUS:

c(hOpPMHUPOBAHHOCTh POCCUMCKOMN TpakIaHCKOW MACHTUYHOCTH, TATPUOTU3MA, YBAKEHUS
K CBOEMY HapoJly, YyBCTBA OTBETCTBEHHOCTH mepea PoamHON, ropaocTH 3a CBOM Kpail, CBOIO
Poauny, cBOH 53BIK M KYJIBTYpPY, IPOIJIOE U HACTOSIIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUIEHWE K MPUPOJAHOMY HACIEAUI0 W MaMITHUKaM [PUPOJIBI,
JIOCTIKEeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ, POCCHHCKMX YUYEHBIX B CTAHOBIIEHHE W PAa3BUTHE
OMONOTUY, TOHUMAaHH 3HAYEeHUs OMOJIOTUH B TIO3HAHUU 3aKOHOB MPHUPOJIbI, B )KU3HH YEJIOBEKA U
COBPEMEHHOT0 00IIeCTBa;

uneiHas  yOeXIEHHOCTh, TOTOBHOCTh K CilOyKeHHro u 3ammure (OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CYA0Y;

3) AyXOBHO-HPAaBCTBEHHOTO BOCIIUTAHUSI:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH pOCCUICKOr0 HApOa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO MOBEICHHUSI;

CIIOCOOHOCTH OIICHMBATh CUTYAIIMI0 U TPUHUMATh OCO3HAHHBIC PEIICHUSI, OPUCHTHPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHME JIMYHOTO BKJIaJa B MOCTPOEHHE YCTOMYUBOTO OYAYIIETO;



OTBETCTBEHHOE OTHOUIEHUWE K CBOMM pPOJWTENSM, CO3JAaHUI0O CEMbBH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOM *KU3HU B COOTBETCTBUU C TPAJULIMUSIMHU HAPOJIOB
Poccun;

4) 5CTEeTUYECKOT0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIFOUasi 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOILICHUI;

IMOHUMaHNE SMOLIMOHAIIBHOTO BO3JAECHCTBUS KUBOW IMPUPOIBI U €€ LIEHHOCTH;

TFOTOBHOCTh K CAaMOBBIPDQKEHHUIO B Pa3HbIX BUAAX HCKYCCTBA, CTPEMJICHUE IPOSBIATH
KaueCTBa TBOPYECKOMN JIMUHOCTH;

5) ¢dusmueckoro BocmuTaHUs, GOPMUPOBAHUS KYJIbTYPhI 3J0POBbSI M SMOIMOHAIBHOTO
Osaromnosyuus:

MMOHMUMAaHKE U pean3alys 3I0pOBOro U 6e30macHoro odpasa »Ku3HU (310pOBOE MUTAHUE,
cOOIOZICHHEe TUTUEHUYECKUX IMPaBWJI U HOPM, COAIaHCUPOBAHHBIN PEKUM 3aHITHI M OTIbIXA,
perymsipHass (u3HUYECKas AaKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOIO M KOMIICTCHTHOTO
OTHONICHHS K COOCTBEHHOMY (PM3MYECKOMY U TICUXHYECKOMY 3JI0POBBIO;

MOHUMAaHUE LIEHHOCTU TMPaBWJI WHIUBUIAYATbHOTO U KOJUIGKTMBHOTO O€30MacHOro
MOBEJCHUS B CUTYalUsX, YTPOXKAIOIIUX 3OPOBbIO U JKU3HU JIOACH;

OCO3HAHUE TOCJEACTBUN W HEMPUSITHS BPEIHBIX MPUBBIUEK (YIOTPEOJICHUS aIKOTOJS,
HapKOTHUKOB, KYpEHHUS);

6) TPyZIOBOTO BOCITUTAHUS:

TOTOBHOCTB K TPYAY, OCO3HAaHHE IIEHHOCTH MacTepPCTBa, TPYJIOTIO0HE;

FOTOBHOCTh K  aKTUBHOM  JAEATEIbHOCTH  TEXHOJOTMYECKOM W COUHUAIBHOMN
HaIpaBJIEHHOCTH, CIIOCOOHOCTh WHHUIIMMPOBATH, IJIAHUPOBATH M CAMOCTOSTEIHHO BBITIONHATH
TaKylo J1€ITeJIbHOCTb;

HMHTEpEC K pa3nu4HbIM chepam mpodeccrnoHaNIbHON NesSTeNbHOCTH, YMEHHUE COBEPIIATh
OCO3HaAHHBIN BEIOOP OymyIieit mpodeccuu u peaTu30BbhIBaTh COOCTBEHHBIE JKU3HEHHBIE TUIAHBI;

TOTOBHOCTh U CITIOCOOHOCTh K OOpa30BaHUIO U CaMOOOPA30BaHMIO Ha MPOTSKEHUH BCEH
KU3HHU;

7) DKOJIOTUYECKOTO BOCIIUTAHUSI:

AKOJIOTUYECKH I1€JIeCO00pa3HOE OTHOIICHHUE K MPUPO/I€ KaK UCTOUYHUKY JKU3HU Ha 3eMIle,
OCHOBE €€ CyIIIECTBOBAHUS;

TIOBBIIIICHUE YPOBHS JKOJIIOTUYECKOW KYIbTYPHI: MPHUOOpPETEHHE OMBITA TIAHUPOBAHUS
MOCTYIIKOB M OLIEHKU UX BO3MOKHBIX MOCIIEICTBUM JIJIsl OKPYXKAIOIEH Cpebl;

OCO3HaHUE TN100aIbHOr0 XapaKkTepa dKOJOTHYECKUX MPOoOsieM U MyTeil UX pelIeHUs;



CIOCOOHOCTH MCIOJIB30BaTh MPUOOpEeTaeMble IPU U3yYeHUH OMOJIOTHH 3HAHUS U YMEHUS
IpU PEHICHUH MPOoOJieM, CBS3aHHBIX C PAlMOHAIBHBIM IPUPOIONOIB30BAHUEM (COOIIOICHHE
IIPaBWJI TIOBEJEHUS B INPUPOJE, HAIPABICHHBIX HAa COXPAaHEHUE PABHOBECHUS B IKOCHUCTEMAX,
OXpaHy BHJIOB, SKOCUCTEM, Onochepsl);

AKTUBHOE HEIpUATHE ACHCTBUM, MPUHOCALIMX BpEJ OKpYXaroled NpUPOAHOU cpene,
YMEHHUE TPOTHO3MPOBATH HEOJIATONPHITHBIE YKOJIOTUYECKUE MOCIEICTBUS MPEANPHHUMAEMBIX
JIEMCTBUM U NIPENOTBPALLATD UX;

HaJu4ue Pa3BUTOIO SKOJOTMYECKOIO MBINUICHUS, 3KOJIOTMYECKON KyJIbTYphl, OIBITA
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
[I03HABATEJIbHON, KOMMYHUKATHUBHOM M COLMAIbHOM IpaKTUKE, TOTOBHOCTH K YYacTUIO B
IIPAKTUYECKON JEATEIbHOCTH dKOJIOTHUECKONW HAIIPABIECHHOCTH;

8) LICHHOCTH HAYYHOTO TTO3HAHMUS:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSI HayKd M OOIIECTBEHHOM MpPAaKTUKH, OCHOBAHHOTO Ha JUAJIOre KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEpILECHCTBOBAHUE  S3bIKOBOM M YMUTATEJIbCKOM  KYJIbTYpbl Kak  CpelIcTBa
B3aMMOJEHCTBUS MEKIY JTHOAbMH U TO3HAHUS MHUPA;

MOHUMaHHUE CenU(PUKU OMOJIOTMM KaK HayKd, OCO3HaHMs €€ poju B (OPpMUPOBAHUU
PALMOHATILHOTO HAYYHOTO MBIIUIEHUS, CO3/IaHUH 1I€JIOCTHOTO MPEAICTaBICHUS 00 OKpYKaroleM
MHUpe KaK O €IUHCTBE NpUPOAbI, YelOBeKa U OOIecTBa, B MO3HAHUU HPUPOIHBIX
3aKOHOMEPHOCTEN U pelIeHNH TPOOJIeM COXpPaHEHHs IPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAYMMOCTH OMOJIOTUU Ul COBPEMEHHOM LMBWIM3ALMU: 00ECTIeUeHUS
HOBOT'O YpPOBHSI Pa3BUTHS MEIULMHBI, CO3aHUE NEPCIEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pewath pecypcHble MpoOIeMbl pa3BUTHsI YEJIOBEUECTBA, MOMCKA IyTeH BBIX0J1a U3 II100AIbHBIX
HKOJIOTHUECKUX MpoOsieM u obecrieueHus nepexoia K yCTOWYMBOMY Pa3BUTHIO, PALIMOHATIBHOMY
HCIIOJIb30BAaHUIO TPUPOIHBIX PECYPCOB U (POPMUPOBAHNIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJIYYEHUH OMOJOTHYECKUX 3HAHUI B II€JIAX MOBBIIIEHUS 001ei
KYJIBTYpBl, €CTECTBEHHO-HAyYHOH TIpPaMOTHOCTH, KaK COCTaBHOW YacTH ()YHKIIMOHAJIBLHOU
IpPaMOTHOCTH O0y4Jarouuxcs, opMUpyeMoil pu U3y4eHUN OUOJIOTHH;

MMOHMMAaHHUE CYIIHOCTH METOJOB MO3HAHMS, HCMIOJIb3yEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIOJyyaeMble 3HAHUS U1l aHaiu3a U OOBSICHEHHs SBIICHUUN
OKpPYJKAIOIIEr0 MHpa M HPOMCXOJAMIMX B HEM H3MEHEHMH, yMEHHUe JenaTb 00OCHOBAHHBIC
3aKJIIOYCHUS Ha OCHOBE HAy4YHBIX (DAKTOB M MMEIOUIMXCS [aHHBIX C IENbI0 TOJXY4YeHUs

JOCTOBCPHBIX BBIBOAOB,



CIOCOOHOCTh CAMOCTOSITENIBHO HCIOJIb30BaTh OMOJOIMUYECKHE 3HAHMUA [UIl PELICHMS
Ipo0JIEM B PEATIbHBIX )KMU3HEHHBIX CUTYALMSIX;

OCO3HaHHE LIEHHOCTU HaYy4YHOMH JESTEbHOCTH, TOTOBHOCTb OCYLIECTBIIATH IIPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JeSITEIbHOCTh HHAUBUIYaIbHO U B IPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HENpPEPhIBHOMY OOpPa30BaHUIO M €CaMOOOpa3OBaHUIO, K
AKTUBHOMY TIOJIYYEHHUIO HOBBIX 3HAHHMH IO OHOJOTUM B COOTBETCTBHHM C >KU3HEHHBIMHU
OTPEOHOCTSIMHU.

MeTtanpeamMeTHble pe3yJibTaThl

MeramnpeaMeTHbIe pe3ylbTaThl OCBOCHUsI y4eOHOro mpeaMera «bHoiorus» BKIIOYAIOT:
3HaYMMbIe U1 (OPMHPOBAHUS MHPOBO33PEHHSI  OOYYArOMMXCS  MEKIUCHUTUTMHAPHBIC
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE TOHATHS, OTPAXKAIOIINE LEJIOCTHOCTh HAYYHON KapTUHBI MUpa
U crenu(uKy METOA0B MO3HAHMSI, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPIHUs,
SBJICHHE, IpPOILeCcC, CHCTeMa, HAayuyHbld (DaKkT, MPUHLUIN, TUIOTE3a, 3aKOHOMEPHOCThb, 3aKOH,
Teopusi, UCCIEIOBaHUE, HAOIIOJEHUE, W3MEpPEHUE, SKCIEPUMEHT U JPYIHX), YHUBEpCAJIbHBIE
yueOHble JeiCTBUS (IMO3HABATEIbHbIE, KOMMYHUKATUBHbIE, PETYISTUBHBIE), 00€CIEUHUBAIOIINE
¢dopmupoBaHre (YHKIMOHAIBHONW I'PAMOTHOCTH M COLMAIbHOW KOMIETEHIMH O00YyYaroluxcs,
CIIOCOOHOCTh o0yyaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCHUIIIIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaJbHblEe YydeOHBbIE JICHCTBUS B IO3HABATEIbHOM U
COLIMAIbHON ITPAKTHKE.

MeramnpeaMeTHble pe3ysbTaThl OCBOEHHUS MPOrpaMMbl CPEJHEro o0Iero odpa3oBaHuUs
JOJIKHBI OTPaXKaTh:

OBnazneHne yHUBepCaIbHBIMU Y4€OHBIMU IT03HABATEIbHBIMU AEHCTBUSIMU:

1) 6Ga3oBbIE JIOTHYECKUE JCHCTBUA:

CaMOCTOSITENILHO (OPMYJIMPOBATh M aKTyalM3HpPOBATh MpOOJIEMY, paccMaTrpuBaTh e
BCECTOPOHHE;

UCIIOJIb30BaTh IPU OCBOEHUU 3HAHUI MNPUEMBI JIOTMYECKOrO MBIIUICHUS (aHanu3a,
CUHTE3a, CpaBHEHUs, Kilaccudukauu, 0000IIEeHHUs), PacKpbIBaTh CMBICI OHOJIOTHYECKUX
HOHATHUH (BBIIENATH UX XapaKTepPHbIE MPU3HAKH, YCTAHABIUBATH CBSI3U C JPYTUMH ITOHITHUIMH ),

ONpEAEIATh LIENU JEATENIBHOCTH, 3ajaBasl NapamMeTpbl U KPUTEPUHM HUX JOCTH)KEHHS,
COOTHOCHUTD PE3yJIbTaThl AEITEIbHOCTHU C MOCTABICHHBIMU LENISMU;

UCIOJIb30BaTh OMOJIOTUYECKUE TOHATUSA JUIsl OOBsICHEHHs] (aKTOB U SIBJICHHUM >KMBOM
IIPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHAYKTUBHBIE, NEAYKTUBHBIC, II0 aHAJOIHH),
BBISBIISATh 3aKOHOMEPHOCTH U NPOTUBOPEUUS B PACCMATPUBAEMBIX SIBICHUAX, (OPMYIHPOBATH

BBIBObI 1 3aKJIITOUYCHHU S,



MPUMEHSTh CXEMHO-MOJICIIbHBIC CPEACTBA ISl TIPEACTABICHUS CYIIECTBEHHBIX CBS3CH M
OTHOIICHUN B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTAaX, a TaKKEe MPOTUBOPEUHI pPa3HOrO poja,
BBISAABJICHHBIX B pa3JIMYHBIX I/IH(i)OpMaLII/IOHHBIX HCTOYHHKAX,

pa3pabarbiBaTh IUIaH pEIICHUS MPOOJeMbl C y4ETOM aHaIM3a UMCHOIIUXCS
MaTepHabHBIX U HEMAaTEPUATBHBIX PECYPCOB;

BHOCHUTb KOPPCKTUBLI B ACATCIIBHOCTb, OLICHUBATHL COOTBCTCTBUC PE3YJIbTATOB LCJIAM,
OLICHUBATb PUCKU HOCHGI[CTBI/If/’I JACATCIIbHOCTH,

KOOPJMHUPOBaTh M BBINOJHATE PabOTy B YCIOBUSIX pEATBHOTO, BUPTYaJIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

Pa3BUBATb KPCATHUBHOC MBIIIJICHUEC IIPU PCILICHUH KU3HCHHBIX HpO6J’I€M.

2) 6a30BbIE MCCIIEIOBATEIHCKUE JICHCTBHUS:

BJIQJICTh HABBIKAMU y4eOHO-HCCIICAOBATEIILCKOM U MPOCKTHOW JICATEIIbHOCTH, HABBIKAMU
paspenieHus: mpoodJieM, CIIOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIILHOMY TIOMCKY METOJ/IOB
PEIICHHUA MMPAKTUYCCKUX 3a4a4, IPUMCHCHHUIO PA3JIMYIHBIX MCTOAOB IMO3HAHUS

HCIIOJIB30BATh PA3JIMYHBIC BHAbI ACATCIIBHOCTU IO IMOJYYCHHIO HOBOI'O 3HAHHA, €TI0
UHTEPIPETAINU, MPEOOPA30BAHUI0O U MPUMEHCHHIO B YUEOHBIX CHUTYallMsSX, B TOM YHUCIE TPU
CO3aHUH YUEOHBIX U COIIMAIBHBIX TPOEKTOB;

(hopMHUpPOBATh HAYYHBIN THIT MBIIIJICHUS, BIAJACTh HAYYHON TEPMUHOJIOTHEH, KITFOYEBBHIMHU
INOHATUAMHU U METOJJaMHU,

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 33aJaud B OOpa30BaTENbHON AEATEIHLHOCTH U
YKU3HEHHBIX CUTYaIUsX;

BBIABJIATE HNPUYMHHO-CICACTBCHHBIC CBA3UM W AKTYAJIU3UPOBATL 3a4dady, BBIABUIATH
TUIIOTE3y €€ pEIICHMs,, HaXOAUThb apryMEHTHl JUIsl JOKa3aTelIbCTBA CBOMX YTBEPXKICHMIA,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

aHAIM3UPOBATh TONYYEHHBIE B XOJAE peIICHHs 3a7aud pe3ylbTaThl, KPUTHYECKU
OLCHUBATh UX NOCTOBCPHOCTD, IPOTHO3UPOBATH HK3BMCHCHUEC B HOBBIX YCIIOBUAX;

AaBaTb OLICHKY HOBBIM CUTyallusIM, OICHHUBATH HpHO6peTéHHBIﬁ OIIBIT,

OCYIIECTBIIATH 1IEJICHANPABICHHBIN MOWCK MEPEeHOoca CPEICTB U CIIOCOOOB ACHUCTBUS B
po¢eCCHOHATILHYIO Cpeay;

YMETH MEPECHOCUTH 3HAHUA B IMO3HaBaTCIbHYIO n MPAKTUYCCKYIO oOJtact
KHNU3HEACATCIIBHOCTH,

yMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIIBUT'aThb HOBLIC HJCH, NpCjiaraTb OPUTHHAJILHBIC MOAXOJAbl W PCHICHUA, CTABHUTb
npoOJIeMBI B 33]1a4H, TOITYyCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHbOopMaIuei:



OPUEHTHUPOBATHCS B PA3TMYHBIX MCTOYHUKAX HMHPOpMAIMHU (TEKCTE y4eOHOTo MmocoOus,
HAYYHO-TIOMYJISIPHON JIUTEpaType, OMOJOTHUECKUX CIOBapsIX M CIPABOYHHMKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHATU3UPOBAaTh HH(POPMALMIO Pa3IUYHBIX BHIOB U (HopM
IPEJCTaBICHUS, KpPUTUUYECKU OLIEHUBATh €€ JOCTOBEPHOCTh U HEIPOTUBOPEYUBOCTb;

(GbopMynMpOoBaTh 3ampochl M NPUMEHATh pPa3IMYHbIE METOJbl IPH IIOUCKE U OTOOpe
O6uonornyeckoit nHGopMaIK, He0OXOIUMOH /7S BHITIOJTHEHUS YUEOHBIX 3a/1a4;

npuoOpeTaTh OMBIT UCIOJIB30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHIA,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOI'O UCIOJIb30BAHUS PA3JIUYHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BBIOMpPATh ONTHUMAJIbHYIO (OpPMY MpEACTaBIECHUS OUOJIOTHYECKOM
uHpopManuu (CXxembl, TpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U IPYTroe);

WCIIOb30BaTh HAYYHBIA S3BIK B KA4yeCTBE CpPEICTBA MpU paboTe ¢ OMOIOTHYECKOM
uHpopMaLrell: IPUMEHITh XUMHUYECKHe, (PU3MYECKHe M MaTeMaTH4eCKHe 3HAKM U CHUMBOJIBL,
dopmynbl, ab0peBHaTypy, HOMEHKJIATypy, MCIIOIb30BaTh U INPeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMYECKHE CPEJCTBA HATIISTHOCTH;

BJAJIETh HAaBBIKAMHM pPACIO3HABAaHMA W 3aIlIUTHl MHPOpPMALWH, HHGOPMAITMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBnazieHne yHUBEPCAIbHBIMH KOMMYHUKAaTUBHBIMU JIEHCTBUAMMU:

1) oOienwue:

OCYIIECTBIISITh KOMMYHHKAIIH BO BCEX cdepax KU3HM, aKTUBHO Y4aCTBOBATH B AHAJIOTE
WIN JIUCKYCCUU TI0 CYLIECTBY 00CY)XJaeMoill TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKa3bIBATh
CYX/IEHUS OTHOCHUTEJIbHO BBINOJHEHUs TIpe/UlaraéMoil 3ajayd, Y4YMTHIBaTb MHTEPEChl U
COTJIACOBAHHOCTH TIO3UIIUH IPYTUX YIaCTHUKOB JIAJIOTa WIIH JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIE CpEACTBAa OOIICHWS, TMOHMMATh 3HAYEHUE COIHMAIbHBIX
3HAKOB, NPEANOCHUIOK BOZHUKHOBEHUSI KOHQIMKTHBIX CUTYallud, YMETh CMAT4aTh KOH(QJIUKTHI U
BECTH MIEPETOBOPHI;

BJIAQJIETh PA3IMYHBIMHU CITOCOOaMU OOIIEHHSI W B3aUMOJICHCTBUS, TIOHMMATh HAMEPEHUS
JIPYTUX JOACH, TPOSIBIIATh YBAXHUTEIHHOE OTHOIICHHE K COOSCETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHMS C MCIIOIb30BAaHUEM S3BIKOBBIX
CPEJICTB.

2) COBMECTHAS JACSTEITHHOCTD:

MOHUMATh U MCIIOIB30BaTh MPEUMYIIECTBA KOMAaHAHON U MHIUBHUIYaIbHON pabOThI MpH
peleHn OMONIOTUYECKO MpoOIIeMbl, 000CHOBBIBATh HEOOXOAUMOCTh PUMEHEHHUS TPYIIIOBBIX

dhopM B3aUMOJICHCTBUSI IPU PEIICHUH YICOHOU 3a/1a4u;



BbIOMPATh TEMAaTHKy M METOJbl COBMECTHBIX ACHUCTBUI ¢ Yy4€TOM OOIIMX MHTEPECOB U
BO3MOKHOCTEH Ka)KJI0T'0 4I€HA KOJUIEKTHBA,

IIPUHUMATh LM COBMECTHOM J€ATEIBbHOCTH, OpPraHU30BBIBATH M KOOPAUHUPOBATH
JEUCTBUS 1O €€ JOCTHXKEHHIO: COCTaBIAThH IUIAH JEHUCTBUM, PAaclpenciATh pPOJIU € YYETOM
MHEHHMH YJaCTHUKOB, 00CYKaTh Pe3yJIbTaThl COBMECTHOI paboThl;

OLIEHUBATh KauyeCTBO CBOETO BKJIA/Ia M KAXKJIOTO YYaCTHUKA KOMaH/IbI B OOIIUIT pe3yapTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

IIpesiaraTb HOBBIE IIPOEKTHI, OLICHUBATh MJEU C IO3MLUN HOBU3HBI, OPUTMHAIBLHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYHIECTBJIATh ITO3UTUBHOE CTPATETHMYECKOE IIOBEJCHUE B DPa3jIUYHbIX CUTYalMsX,
IPOSBIISATH TBOPUYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

OBnazneHne yHUBEpPCAIBHBIMU PErYISITUBHBIMU JCHCTBUAMMU:

1) camoopranusanus:

UCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS Ul BBISABIECHUS MPOOJEM M MX pEIICHUs B
YKU3HEHHBIX U Y4eOHBIX CUTYalUsX;

BbIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUH 1IeJIEBbIE U CMBICJIOBBIC YCTAHOBKU B CBOUX
JEUCTBUAX WM IOCTYIKAX I10 OTHOLICHHUIO K JKMBOW IPHUPOAE, CBOEMY 3IOPOBBIO U 310POBBIO
OKPY’KaIOIIHX;

CaMOCTOSITENIbHO OCYILECTBIISITh IMO3HABATEIbHYIO NEATEIbHOCTh, BBISBISATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBAaTH COOCTBEHHBIE 3aJa4d B 0Opa30BaTENbHOW JEATEIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITEIILHO COCTaBJISATh IUIAH PELICHUs IPOOIEMBI C YUETOM HMEIOIIHUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUII;

JlaBaTh OLIEHKY HOBBIM CUTYalUsM;

pacuIMpsATh paMK1 y4eOHOT0 IIpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTEHHIA;

JieNlaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (OPMHUPOBAHUIO U MPOSBICHUIO IIUPOKOH JPYIUIUMH B pa3HBIX
00J1aCTsAX 3HaHUH, MOCTOSIHHO MOBBIIIATH CBON 00pa30BaTeIbHBIN U KyJIbTYpPHBIH YPOBEHD.

2) CaMOKOHTPOJIb!

JIaBaTh OLIEHKY HOBBIM CHTyalUsIM, BHOCUTh KOPPEKTHBBI B JEATEIBHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIaJICTh HaBbIKaMM MTO3HABATEIBHOMN pedieKCUn Kak OCO3HAHMSI COBEPIIAEMBIX JICHCTBUN
Y MBICJIUTEJIBHBIX MIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHWM, NCIOIb30BATh MPUEMBI pedIieKCun

JUTSL OLICHKU CUTYaI[H, BHIOOpa BEPHOTO PEIICHMUS;



YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATh PEILIEHHS [10 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHThI IPYTUX IIPU aHAIMU3€E PE3yNIbTaTOB AEATEIbHOCTH;

3) npunsTHE Ce0s U IPYTUX:

IIPUHUMATD ce0s, IOHUMasi CBOM HEAOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U aPIYMEHTHI IPYTUX IIPH aHAJIN3€ PE3YJIbTAaTOB ACATEIbHOCTH;

IIPU3HABaTh CBOE IIPaBO U IIPABO APYTUX Ha OIIMOKH;

pa3BUBATh CIIOCOOHOCTH IOHUMATh MUP C MO3UIHH APYroro 4YeJI0BEKa.

IIpeameTHBIe pe3yIbTaThI

IIpenmetHble pe3ynbTaThl ocBoeHus nporpammbl COO 1o 6uosoruu Ha 6a30BOM YpOBHE
BKITIOYAIOT CrieruQuueckue sl yaeOHoro npeamera «buosorus» HaydHble 3HAHHUS, YMEHUS U
CrocoObl JEMCTBUII 1O OCBOEGHMIO, HMHTEpPHpPETAMUd U MpeoOpa3OBaHUI0 3HAHWM, BHUJbI
JeSITEIbHOCTH 1O IMOJYYEeHUIO HOBOTO 3HAHMS M NPUMEHEHMIO 3HAHUH B Pa3IMYHBIX y4eOHBIX
CUTyallUsX, a TaKKe B pEAIbHbIX >KU3HEHHBIX CUTyalUsX, CBS3aHHbIX C Ouosoruei. B
IIporpaMMe IpeaIMETHbIE PE3YJIbTaThl IPEACTABICHBI 10 TOJaM 00yUYEeHHUS.

[IpenmerHbie pe3ynbTaThl OCBOCHHUsI ydeOHoro mpeamera «buomnorusi» 6 10 knacce
JIOJKHBI OTPakaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MeCTe U POJM OMOJOTMM B CHCTEME HAy4YHOTO 3HAHHS
€CTECTBEHHBIX HayK, B (D)OPMHpPOBAHMH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAayYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa Ul PeLIeHUs KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COJEPKAHNE OMOIOIMYECKHX TEPMUHOB U MOHATUN: XKU3Hb, KJIETKa,
opranus3M, Merabosmu3M (OOMEH BEIIECTB M  NPEBpallleHHe JSHEPruH), TOMEeoCTa3
(camoperynsuusi), YpOBHEBasi OpraHu3alMsl JKUBBIX  CHUCTEM, CAaMOBOCIPOM3BEICHUE
(penpoyKuus), HaCIeCTBEHHOCTh, U3MEHUYMBOCTh, POCT U PA3BUTHUE;

yMEHHUE u3jiaraTb OWOJIOTHYECKUE TEOpHM (KJIETOYHAs, XPOMOCOMHAasi, MyTallMOHHasd,
LEeHTpajbHas JorMa MOJeKyJspHol Ouonorun), 3akoHbel (I. Menpens, T. Moprana, H. W.
BapunoBa) u yuenus (0 LeHTpax MHOT00Opa3ust U MPOUCXOXKACHUS KyIbTYpHBIX pacTteHuit H. U.
Baguosa), onpenensaTh rpaHUIBI UX TPUMEHUMOCTH K JKUBBIM CUCTEMaM;

YMEHHUE BIIQJIETh METOAAMU HAYYHOTO MO3HAHHS B OMOJOTMM: HAOIIOJCHNUE U OMHCAHUE
KUBBIX CHCTEM, IIPOLECCOB U SBJICHUN, OpraHU3aluss U TMPOBEACHHE OHOJIOIMYECKOTO
HKCIIEPUMEHTA, BBIIBM)KEHUE THIOTE3bl, BBISIBICHHUE 3aBUCHUMOCTH MEXAY HCCIETyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOJYYEHHBIX PE3YyJIbTAaTOB, HCIOJBb30BAaHHBIX HAYYHBIX MOHSATHH,
TEOpUH U 3aKOHOB, YMEHHE JIENIaTh BBIBObl HA OCHOBAHUU TOJYyYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIAEIATh CYLIECTBEHHBIC NPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U JYKApHOT,

OIHOKJICTOYHBIX 1 MHOT'OKJICTOYHBIX OPraHU3MOB, OCOOEHHOCTH IIpOLECCOB: oOMeHa BCIICCTB U



IPEBpAILCHHs] SHEPTUU B KIIETKE, (POTOCHHTE3a, IIACTUYECKOIO U IHEPreTH4ecKoro oOMeHa,
XEMOCHHTE3a, MHTO03a, MeH03a, OIIOJOTBOPEHUS, PA3MHOXKECHHUS, UHIUBUAYAIBHOTO Pa3BUTHA
opraHusma (OHTOTEHE3);

YMEHUE NPUMEHATH MOJIy4YeHHbIE 3HAHUS AJIs OOBACHEHUs OMOJIOTMYECKUX IIPOLECCOB U
SBJICHUM, JIS1 IPUHATHS IPAKTUYECKUX PEIICHUI B IOBCEIHEBHOM KU3HHU C LIE€JIbI0 00eCIIeUeHus
0€30IIaCHOCTH CBOETO 3[0POBbS M 3/I0pPOBbSl OKPYKAIOIIUX JIIOJIEH, COONIONEHUS HOPM
IPaMOTHOTO TMOBEJEHHUS B OKPYXaoIleil NPUPOAHON cpene, MOHMMaHHE HEOOXOIUMOCTH
UCIIOJIb30BAaHUS JIOCTUKEHUH COBPEMEHHOW OMOJIOTMU M OMOTEXHOJIOTHH Ul pallOHAIBHOIO
HPUPOONOIb30BAHNUS;

YMEHHE peliaTh JIIEMEHTAPHBIE TEHETHYECKHE 3a/Ja4d Ha MOHO- W JUTHOPHIHOE
CKpEIIMBaHKe, CIETUICHHOE HACIIEOBAaHUE, COCTABIATH CXEMbl MOHOTHOPHIHOTO CKPEIUBAHUS
JUIs IpeJicKa3aHMsl HaclleZJ0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJIHATH Ja0OpaTOpHbIE U MPAKTUYECKHE paboThl, COONI0ATh NpaBUiIa MpU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000pPYIOBaHHUEM;

YMEHHE KPUTHYECKH OICHWBATh W HMHTEPIPETUPOBATH MH(GOPMAIHIO OHOJIOTHYECKOTO
COJIepKaHUs, BKJIIOYAIOLIYIO0 ICEBAOHAYYHbIE 3HAHMUA W3 Pa3IMYHbIX HCTOYHHUKOB (CpeacTBa
MaccoBOW HMH(pOpMaIMK, HAYYHO-TIONYJISIpHbIE MaTepHalibl), STUYECKHE ACHEKThl COBPEMEHHBIX
HCCIICAOBAaHUN B OMOJI0TUY, MEAUIINHE, OMOTEXHOJIOTHH;

yMEHHE co37aBaTb COOCTBEHHbIE IMCbMEHHBIE M YCTHbIE COOOIIEHHUs, 00001as
Ouonornyeckyro HMHGOpPMALMI0O M3 HECKOJbKMX HCTOYHHMKOB, TPaMOTHO HCIHOJb30BaTh
HNOHATUIHBIN annapaT OMOJIOTHH.

[IpenmetHbie pe3ynbTaThl OCBOCHHUs ydeOHoro mpeamera «buomnorusi» 6 11 knacce
JIOJDKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MECTE W POJM OMOJOTHMM B CUCTEME HAYyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYUYHOW KapTHUHBI MHpa U
HAYYHOTO MHUPOBO33PEHUS, O BKIIA/IE POCCUICKIX U 3apyOeKHBIX YUEHBIX-ONOJIOTOB B pa3BUTHE
Oonosornu, PyHKIIMOHATEHOW TPAaMOTHOCTH YEIIOBEKA IS PEIICHHsSI )KU3HEHHBIX 3a/1a4;

YMEHHUE PpacKpbIBaTh COJAEp)KaHUE OWOJIOTHYECKUX TEPMHHOB U TOHATHM: BHJ,
HOMyNsAIMs,  TeHOMOHI,  JBOJIONMS,  JOBMKYIIME  CHIbl  ((AKTOphl)  HBOJIOLHH,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BHA000pa30BaHUE, IKOJIOTHYECKHE (PaKTOpPHI, IKOCHUCTEMA,
NPOAYIEHTHI, KOHCYMEHTBI, pPEIYIEHTHI, IeNH MUTAaHWUsA, DJKOJOTHYecKas MUpaMuia,
6uoreoreHo3, onochepa;

yMEHHE Wu3jararb OHOJOrHMuYecKue Teopun (dBomonnoHHas teopus Y. JlapsuHa,

CHUHTETHYECKas TeOpHs SBOJIIOLNMH), 3aKOHBI M 3aKOHOMEPHOCTH (3aposiiieBoro cxonacrsa K. M.



bapa, dyepenoBanus riaBHbBIX HampaBieHud u nyteil sBomonuu A. H. CeBeproBa, yueHus o
ounoctepe B. U. BepHajickoro), onpenensTh TpaHUIBl UX TPAMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHUE BIIQJIETh METOAAMU HAYYHOTO MO3HAHHS B OMOJOTHH: HAOIIOJCHUE M OMHCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB W SIBICHUN, OpraHu3anus ¢ MpOBeJeHHE OHOJIOrHYEeCKOro
9KCIIEPUMEHTA, BbBIABM)KCHHE THUIOTE3bl, BBISIBICHHE 3aBUCUMOCTU MEXKAY HCCIEIyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJYUYCHHBIX PE3YJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOpUI U 3aKOHOB, YMEHHE JIEJIaTh BbIBOJIbl HA OCHOBAHUU IIOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIICHATh CYIIECTBEHHbIE IPU3HAKH CTPOCHHS OHOJOTMYECKHX OOBEKTOB:
BUJIOB, TOMYJALUNA, MPOIYLIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB, OMOTEOIIEHO30B M IKOCHCTEM,
OCOOEHHOCTH  IPOLECCOB:  HACJIEACTBEHHON  M3MEHYMBOCTH, €CTECTBEHHOTo  0TOOpa,
BHUJI000pa30BaHus, MPUCIIOCOOIEHHOCTH OPraHU3MOB, JEHCTBHUS IKOJIOTHMYECKUX (AKTOPOB Ha
OpraHU3MBI, IIEPEHOCA BEIIECTB M MOTOKA YHEPIHH B 3KOCHCTEMaX, aHTPOIIOI€HHBIX U3MEHEHUI
B DKOCHCTEMax CBOEH MECTHOCTH, KpPyroBOpOTa BEHIECTB W OHMOr€OXMMHYECKHUX IIHMKIOB B
ouocdepe;

YMEHHE MPUMEHSTH MOJy4YE€HHbIE 3HAHUSI JUIsl OOBSCHEHUSI OMOJIOTMUYECKUX MPOLIECCOB U
SIBIICHUH, 7151 IPUHATUS MIPAKTUUYECKUX PEIICHUI B TOBCETHEBHOM KU3HHU C IENIbIO O0eCTIeueHus
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYXKAIOLIUX JIOJIEH, COOMIONEHUS HOPM
rPaMOTHOI'O TMOBEACHMUSI B OKpY)KaloIled MPUPOAHON cpele, NMOHMMaHHE HeoOXOIUMOCTU
MCIIOJIb30BaHUs JOCTUKEHUH COBpEMEHHOM ouonoruu IS paIoHaIbHOTO
IPUPOIONOIB30BAHUS;

YMEHHUE pellaTh 3JeMEHTapHble OMOJIOTMYEeCcKHe 3a/laud, COCTaBIATh CXEMbI IepeHoca
BEIIECTB U SHEPTUH B 3KocucTeMax (L[eNH MUTaHUs);

YMEHHE BBINOJHATH JJaOOPATOpHbIE U MpaKTUYecKue padboThl, coOJI0IaTh MpaBuiIa IpU
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PYI0BaHUEM;

YMEHUE KPUTHUYECKH OIIEHWBAaTh W HMHTEPIPETUPOBATh MHGPOPMALHIO OHOIOTHYECKOTO
COJlep’KaHusl, BKIIIOYAIOIIYIO TICEBJOHAy4YHbIE 3HAHHUS M3 Pa3jIMYHbIX HCTOYHUKOB (CpencTBa
MaccoBOW WH(OpMaIMK, HAYYHO-TIOMYJSPHBIE MaTEpHANIbl), pPacCMAaTPUBaTh TIJIOOAIBHBIC
HKOJIOTHUECKUE MPOOIEMBbI COBPEMEHHOCTH, (DOPMHUPOBATH MO OTHOIIEHHIO K HUM COOCTBEHHYIO
MO3ULHIO;

yMEHHE Co37aBaTh COOCTBEHHBIE TMCHMEHHBIE M YCTHBIE COOOIEeHus, 00001Ias
OMOJOTHYECKYI0O HMH(POPMAIMI0O M3 HECKOJBKMX HMCTOYHHMKOB, TPaMOTHO HCIOJIb30BaTh
NOHATUIHBIN anmapaT OMOJIOTHH.

Ilepeuenp (komm¢pukaTop) pacmnpene’eHHbIX MO KJaccaM IMPOBEPSIEMbIX TpeOOBaHUI K
pe3yibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTeNbHOM NPOrpaMMbl  CPEIHEro  OOIIero

00pa3oBaHMs U JIEMEHTOB COACPIKAHUS 110 OMOJIOTHUH.



[IpoBepsiemble TpeOOBaHUS K Pe3yIbTaTaM OCBOEHMSI OCHOBHOM

oOpa3zoBarenbHOM nporpammel (10 kiacc)

Kon
MIPOBEPSIEMO
ro

pe3yJibraTta

IIpoBepsiemple  IpeAMETHBIE  PE3YJBTATBl  OCBOCHHS  OCHOBHOM

00pa30BaTeNbHOM MPOrpaMMbI CpeHEro 001Iero 0opa3oBaHus

ChopMupoBaHHOCTh 3HAHUM O MeCTe U pOJM OHOJOIMH B CHUCTEME
HAyYHOTO 3HAHHWS €CTECTBEHHBIX HayK, B (OPMUPOBAHHH COBPEMEHHOM
€CTECTBEHHO-HAYYHOM KapTUHBI MHpa U HAay4dHOTO MHUPOBO33PEHHUS; O BKIJIAJE
poccuiickMX U 3apyOeXHBIX YUYEHBIX-OMOJOrOB B pPa3BUTHE OHMOJIOTHUU;

(I)YHKHHOHaHBHOfI I'PaAaMOTHOCTH 4YCJIOBCKA JJI PCHIICHUA ) KU3HCHHBIX 3a/1a4

YMeHue packpbIBaTh COJEpKaHuE OMOJOTHYECKHX TEPMHHOB U MOHSTHIA:
KU3Hb, KJIETKAa, OpraHu3M; Meradonu3M (OOMEH BelIeCTB U TMpeBpalleHue
SHEPTUH ), TOMEOCTa3 (CaMOPETYIISIIIUs), YPOBHEBAs OpPraHU3aIUsl KUBBIX CHCTEM,
CaMOBOCIIPOU3BE/IEHNE (PENPOAYKIIHS), HACIEACTBEHHOCTh, U3MEHYUBOCTh, POCT

" pa3sBUTHC

YMeHue wusnarate OHOJOTHYECKHE TEOpHH (KJIETOYHAs, XPOMOCOMHAas,
MyTtanuoHHas), 3akonbl (I'. Mennens, T. Moprana, H.W. BaBunosa) u ydenus (o
[EHTpax MHOroo0Opa3uss ¥ TMPOUCXOXKICHHS KYIbTYpHbIX pactenuid H.U.

BasuiioBa), onpeensath rpaHulbl UX IPUMEHUMOCTH K KUBBIM CUCTEMAM

YMeHne BIajeTh METOJaMH HAyYyHOTO TO3HaHUS B  OWOJIOTHH
(HabOro/IeHHe M OTTMCAHUE KUBBIX CUCTEM, ITPOIIECCOB U SIBIICHUI; OpraHU3aIus 1
MPOBEACHUE OMOTOTUYECKOTO SKCIIEPUMEHTA, BBIIBIYKCHUE TUIIOTE3bI; BHISBIICHHUE
3aBUCHMOCTH MEXJy HCCIEAYyEeMbIMH BEIUYUHAMH, OOBSICHEHHE IOTYYSHHBIX
pe3yabTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSATUN, TEOPUM M 3aKOHOB;, YMEHHE

ACJIaTh BBIBOJAbBI HA OCHOBAHUU MOJTYUYCHHBIX peBy.]'II)TaTOB)

YMeHue BBIICNThH CYIIECTBEHHbBIE MPU3HAKA BUPYCOB, KIETOK MPOKAPUOT
U DYKApUOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB; OCOOEHHOCTH
MPOIIECCOB OOMEHa BEIIECTB U IMPEBpPAILICHUS dHEPTHH B KJIETKe, (OTOCHHTE3a,

IUTACTUYECKOTO M DHEPreTHUECKOro OOMEHa, XEMOCHHTEe3a, MHTO3a, Meio3a,




OIJIOAOTBOPCHUSA, Pa3MHOKCHHA, HWHIAHWUBUAYAJIbBHOTIO PA3BUTUA  OpraHU3Ma

(oHTOTCHE3)

VYmMmenne IMPUMCHATH IMMOJIY4YCHHBIC 3HaAHUA JJISL OG'LHCHCHHH
OMOJIOTMYECKHUX MPOLIECCOB U SBICHUH, /Ui IPUHATUS NPAKTUYECKUX PEIICHUN B
MOBCEIHEBHOM >KU3HM B LIEsAX obOecriedeHusi 0€30MacHOCTU CBOETO 3/I0pPOBbS U
3JI0POBbSI OKPYKAIOMIMX JIIOZCH, COONMIOACHUS HOPM TPAMOTHOTO IOBEICHUS B
OKpY)Karolleld MPUPOJHON Cpejie; MOHMMaHWe HEOOXOTUMOCTH HCIOJIB30BaHUS
JOCTUKEHUN COBPEMEHHOH OHOJNOTMU M OMOTEXHOJOTHH [UIsi palloHAIbHOTIO

IpUpOaOITIOJIb30BAHHA

YMeHue pemiatb SJCEMCHTAPHLIC TCHCTUYCCKHMC 3aJa4dud Ha MOHO- H
I[I/IFI/I6pI/II[H06 CKpPpCIIUMBAHUC, CHCIJICHHOC HACICAOBAHUC, COCTABJIATH CXCMbI
MOHOFI/I6pI/II[HOFO CKpCHIMBaHUA JIA MPEACKA3aHWA HACJICAOBAHUA IIPU3HAKOB Y

OpraHu3MoOB

YMeHue BBINOIHATH JIa0OpaTOPHbIE U MPAKTHYECKHE padOThl, COOJII01aTh

IpaBWiIa pH paboTe ¢ y4eOHBIM U J1a00PaTOPHBIM 000PYLOBAaHUEM

YMeHue KpUTHYECKH OLICHMBaThb U HHTEPNPETHPOBATh HHEGOPMALIUIO
OMOJIOTUYECKOTO  COJIEpXKaHMs, BKJIIOYAIONIYI0 TIICEBIOHAY4YHbIE 3HAaHUS U3
pa3nuuHbIX ucToyHMKOB (CMU, HayyHO-TOMyJsipHBIE MaTepuabl); dTHYECKHE

ACIICKThI COBPCMCHHBIX I/ICCJ'IC}IOBaHI/Iﬁ B 6I/IOJ'IOFI/II/I, MCIMIINHCE, OMOTEXHOJIOTUH

10

YMeHue coznaBaTh COOCTBEHHBIE MHCHbMEHHBIE M YCTHBIE COOOIICHHS,
0000111ast GMOJIOTHYECKYI0 MH(DOPMAIIMIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO

MCIOJIb30BaTh MOHATUNHBIN arnmnapar 0MoJ0Tuu

[Tposepsiembie aneMenThI coaepskanwns (10 kmacc)

Kon [TIpoBepsieMblil AIEMEHT COJIEPHKAHUS
1 buonorns kak Hayka
11 Buosnorus - Hayka o xuBoil npupoze. Ponb Ouonoruu B popMupoBaHUH

COBPEMEHHOM HaydHOU KapTHHBI Mupa. CucTeMa OMOJIOTHIECKUX HAYK




1.2

Metoapl TMO3HAHHUS KUBOM TNPUPOAbI (HAOIIONEHUE, HKCIEPUMEHT,
OlMCaHMWe, HW3MEpeHHe, Kiaccu(pukalus, MOJCIUPOBAaHUE, CTAaTUCTUYECKas

00paboTKa TaHHBIX )

JKuBble cucTeMBI 1 X OpraHu3anusa

2.1

XKusele cucrempl (OMOCHCTEMBI) KaK MpeaIMET HU3y4eHHS OHOJIOTHH.

CaoiicTBa OMOCUCTEM U UX pazHOOOpa3ue

2.2

YPOBHI/I OpraHu3anuu ouocHucTeM: MOJ'IeKy.]'IﬂpHO'FCHCTH‘ICCKHﬁ,
KHeTo‘lHHfI, OpFaHHSMeHHLIﬁ, HOHy.]'IHI.[PIOHHO-BPII[OBOﬁ, 3KOCHCT6MHLII>1,

ounocdepHbIit

XHUMHUYECKUH COCTaB U CTPOCHUC KIICTKH

3.1

XHUMHUYECKUH COCTaB KJICTKH. XWMHYECKHE 3JIEMEHTHI: MAaKpO3JICMCHTHI,
MUKPOIJICMCHTEI. Boma wmu MUHCPAJIbHBIC BCHICCTBA. CDYHKI_II/II/I BOAbBI H

MHHCPAJIbHBIX BEIICCTB B KJICTKC. Hozmepn(aHHe OCMOTHYECKOI0 Oananca

3.2

benku. CoctaB u cTpoeHue 0enKoB. AMUHOKHUCIOTH - MOHOMEPHI OEIKOB.
He3amenuMble 1 3aMEHUMbIE aMUHOKUCIOTHI. AMHUHOKHCIIOTHBIN COCTaB. Y POBHHU
CTPYKTYphl O€IKOBOM MOJIEKYJbl (TIEpBUYHAS, BTOPUYHAs, TPETHYHAS U
YeTBepTUYHASI CTPYKTypa). XUMHYECKHe CBOWcTBa OenkoB. buonormueckue
GbyHKIIHN OEIKOB.

®epMmeHThl - Ouosornueckue KkatanmuzaTopbl. CTpoeHue QepmeHTa:
aKTUBHBIN 1LIEeHTp, cyOcTpatHas cnenupuyHocts. KodepmeHTsl. BuTamMuHbI

Otnnuus q)epMeHTOB OT HCOPIraHNYCCKUX KAaTaJIn3aTOPOB

3.3

VYrneBoasl: MOHOcaxapuiael (TJIIOKO3a, pubo3a U J1e30KCUpud03a),
aucaxapuabl  (caxaposa, JIakTo3a) M IoJucaxapuibl  (Kpaxmai, TIJIMKOTEH,
1esutroI03a). buomornueckue GyHKIIMN yTIE€BOIOB.

Jlununapr:  Tpuraunepuas, crepouisl, Qochonununsl. I'mapoduiabHO-
ruapodoOHBIe cBolicTBa. buomormueckue ¢yHkmmu aunuaoB. CpaBHEHHE

YrijIeBOJ40B, OCIIKOB M JIMIIUA0B KaK UCTOYHHUKOB SHCPTHUUN

3.4

Hyxneunossie xucnorel: JHK u PHK. Hykneotunsl - MoHOMEpHI
HyKJIeMHOBBIX KucioT. Ctpoenue u pynknuu IHK. Crpoenune u ¢pynkuuun PHK.

AT®: ctpoenne u PyHKITUN




3.5

Huronorua - Hayka o kiuerke. Kierounas teopus. MeTonsl nM3ydeHMs

KJICTOK

3.6

Knerka kak wnenoctHas xuBas cucrema. OOmume NPU3HAKU KIIETOK:
3aMKHYyTasi HapyxHas MemOpana, monekynbl /JIHK kak renermyeckuii ammapar,

CHCTEMa CHUHTe3a OenKa

3.7

Tumnsl KJIETOK: SyKapuoTHUecKas U MpokapuoTudeckas. OcoOeHHOCTH
CTpOeHHs IpoKapuoThyeckoil kierku. Kinerounas crenka Oaktepuil. CtpoeHue
JYKapUOTHUECKOW KIeTKH. OCHOBHBIE OTIUYMS PACTUTEIBHOM, >KHUBOTHOU U

IpUOHON KIIETKU

3.8

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK - KJIETOUHASI CTEHKA, TJIMKOKAJIUKC, UX
¢bynkun. [lnasmaruueckas memOpaHna, ee cBoiicTBa U ¢yHkiuu. LluTornasma u
ee opranouibl. OHOMeMOpaHHbIE OPraHOUABI KJIETKU: SHA0IUIa3MaTHUECKas CeTh
(BIIC), anmapat T'ombmxu, nuzocombl. [lomyaBTOHOMHBIE OpPraHOUABI KIETKU:
MUTOXOHJIpUH, TUIacTHABL. [IpoMcXOoXKIeHHEe MHUTOXOHAPUNA W TIUIACTU. Bumisl
wiactus. HememOpaHHBIE OpraHoOHMIbI KJICTKH: PHUOOCOMBI, KJICTOYHBIA ILIEHTD,

PECHUYKH, KTYTUKH. cDyHKI_II/II/I OpTraHONU 0B KJICTKH. Bxiarouenus

3.9

SAnpo - peryasTopHslif neHTp kietku. CTpoeHue sapa: saepHas 000J0ukKa,

KapuoIuiadMa, XpoMaTuH, AAPbILIKO. XpOMOCOMLI

3.10

TpchnopT BCIICCTB B KJICTKC

)KI/ISHGHGHTGJ'II)HOCTI) KIJICTKHU

4.1

OO6meH BeniecTB, WK MeTa00IU3M. ACCUMMUIIALUS (TIIaCTUYECKUN OOMEH)
U TUCCUMWIALUS (PHEPreTHUeCKuit oOMEeH) - JB€ CTOPOHBI €IMHOrO TMpoliecca
MeTabonu3ma. Tumbel oOMeHa BelIeCTB: aBTOTPOQHBIN U rerepoTpodHbid. Poib

(dbepMeHTOB B 0OOMEHE BEIIECTB U MPEBPAIICHUH SHEPTUU B KIETKE

4.2

®orocunte3. CperoBas u TeMHOBass ¢a3bl (QorocuHTe3a. Peakuuu
dbotocunTe3a. IpdexTuBHOCTH hoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3A IS KU3ZHU
Ha 3emute. BimstHue ycnoBuii cpepl Ha (DOTOCHHTE3 M CITOCOOBI TIOBBIIIEHUS €T0
MPOJYKTUBHOCTH Y KYIbTYPHBIX PACTCHHIA.

XeMocHuHTe3. XEMOCHHTE3HpyIIIne OakTepuu. 3HAUCHHE XEMOCHHTE3a

JUIA )KU3HU Ha 3eMiie




4.3

DHepreTudeckuii 0OMeH B KJeTKe. PaciienieHune BemecTB, BBIICICHUE U
aKKyMyJIHPDOBaHHME DSHEPrMM B KJIETKE. OTambl JHEPreTUYEcKOro oOMeHa.
I'mukxonu3. Bpoxenue u ero Buael. KucnoponHoe okucieHue, WM KIETOYHOE

apIxanue. DPQPEeKTUBHOCTh YHEPreTUIECKOTO OOMEHa

4.4

Peakiun marpuyHoro cuHTe3a. I'eHetmueckas wuHdopmanus u JHK.
Peanuzanus renernueckoil nHpoOpMalMK B KIETKE. | eHeTHYeCKHid KOA U €ero
cBoricTBa. Tpanckpunims - matpuunblii cuare3 PHK. Tpancnsmus - 6uocunres

oenka. KogupoBanne aMMHOKHUCIIOT. Posib ppubocoM B OnocuHTE3€e Oenka

4.5

Hexnerounsie ¢Gopmbl KU3HH - BHUPYCHL. VICTOpHSI OTKpBITHSI BHPYCOB
(d.1. VBanoBckuii). OCOOCHHOCTH CTPOCHUS U KUZHEACITEILHOCTH BHUPYCOB.
baktepuodaru. bone3Hu pacTeHHil, XHUBOTHBIX M YEJIOBEKAa, BbHI3bIBACMbIC
Bupycamu. Bupyc nmmyHnonedunura yenosexka (BUY) - BozOynurens CIIN/da.

[Mpodunakrrka pacmpocTpaHeHUS BUPYCHBIX 3200 ICBaHHIA

Pasmuoxenne n HHIUBHUAYAJIbHOC Pa3BUTUC OPIraHU3MOB

5.1

Krnerounslii MK, WK KU3HEHHBIM MUK KiIeTku. MHTepdaza u mutos.
[Ipoueccrl, mporekaromue B uHTepdasze. Permmkamus - peakuuss MaTpUYHOTO
cureza JIHK. Ctpoenune xpomocoM. XpOMOCOMHBIH HabOp - KapuOTHIL.
JIUMIIONAHbIE W TalIOMJHBIA ~ XPOMOCOMHBIE — HaOOpHI. XpoMaTuasl.
[uTomornyeckue OCHOBBI Pa3MHOKEHUS M UHAMBUAYAJIBHOTO  Pa3BUTHUSA
OpraHU3MOB.

Jenenne xnerku - muro3. Craguu Muto3a. [Ipoueccel, npoucxoasmue Ha

Pa3HbIX CTAAUAX MUTO34A. buonorudeckuii CMBICII MUTO3a

5.2

q)OpMBI Pa3MHOKCHHUSA OpPraHU3MOB: Oecriooe W IIOJIOBOE. Bungsr
0ecroIoro Pa3MHOKCHUA: JACIICHUC HaaBOC, IIOYKOBaHHUC OJHO- )51
MHOT'OKJICTOYHBIX, cnopoo6pasoBaH1/Ie, BEr¢TaTUBHOC PA3MHOXKCHHUC.

I/ICKyCCTBeHHoe KIIOHUPOBAHUC OPraHU3MOB, €0 3HAUCHUEC NI CCIICKINN

5.3

[TonoBO€ pa3MHOKEHUE, €TO0 OTIIMNYHUS OT OECIIONOrO.
Meiio3. Ctagun meno3za. I[Iporecchl, mMpoucxoasniMe Ha CTaauax Menosa.
IloBenenne xpomocom B Meio3e. Kpoccunrosep. buonorumdeckuit cmbicia u

3HaYEeHNE MEN03a

5.4

['ameTorenes - mporecc 00pa3oBaHUS IOJIOBBIX KIETOK Yy IKHBOTHBIX.




IlonoBeie Kelne3bl: CEMEHHUKUA M SHYHHUKU. 06pa3OBaHI/I€ " Ppa3BUTHUC ITOJIOBBIX
KII€ETOK - TIaMET (CHGpMaTOSOI/II[, HﬁHeKHeTKa) - CIOECPMATOI'CHE3 M OOI'CHES.
OcobenHocTH CTpOCHUA HﬁHCKHeTOK H CIICPMATO30UI0B. OHJ'IOI[OTBOpCHI/Ie.

[TapTenorenes

5.5

WNunuBunyansHoe pa3BuUTHE (OHTOreHe3). OMOpPHOHAIBHOE pPAa3BHUTHE
(sMOpuorenes). Dtanbl SMOPUOHATIBHOTO PA3BUTHUS Y TMO3BOHOYHBIX KHUBOTHBIX:
apo0iieHue, racTpyisinus, opraHorenes. IloctamOpuonansHOe pasButue. Tumsl
MOCTIMOPHOHAIIBHOTO PA3BUTHUS: IpsSIMOe, HempsMoe (JIMYMHOYHOE). BimsHue
Cpenbl Ha pa3BUTUE OPTraHU3MOB; (PAKTOPBI, CIOCOOHBIC BBHI3BIBATH BPOXKICHHBIC
ypOZCTBa.

Poct u pasButue pactenuil. OHTOreHe3 LBETKOBOTO PAcTEHHUSA: CTPOCHHE

CCMCHH, CTaAUN PA3BUTHUA

HaCJIeIlCTBeHHOCTI) 1 UBMCHYMUBOCTb OPraHM3MOB

6.1

IIpeamer u 3amaum reHetukd. lcropus pa3BuTHs TeHETHKU. Bxian
POCCHICKMX W 3apyOEKHBIX YYEHBIX B pa3BUTHE T€HETUKH. METOAbl T€HETHUKU
(rubpu10JI0rNYECKUH, LIUTOT€HETUYECKUH, MOJIEKYJISIPHO-TEHETUYECKHIA ).
OCHOBHBIE T'€HETHYECKHE NMOHATHS. | eHeTHueckas CUMBOJIMKA, UCIOJb3yeMas B

CcXeMax CKpelINBaHUI

6.2

3aKOHOMEPHOCTH  HAclIeZIOBaHMUs  INPU3HAKOB, YCTaHOBJIEHHble [
Menpaenem. MoHOruOpuaHOE CKpellMBaHHWE. 3aKOH €IMHOOOpasusi TuOpUIOB
nepBoro nokosieHus. [IpaBnno toMuHMpoOBaHUS. 3aKOH PacILEIUIEHHUs IPU3HAKOB.
I'nnore3a uncroTs! ramer. [loaHOE M HEMOITHOE JOMUHUPOBAHNUE.

JurnbpumHoe CKpemmBaHUE. 3aKOH HE3aBUCHMOIO  HACJEAOBAHUS
IIPHU3HAKOB. HI/ITOI‘CHCTI/ILIGCKI/Ie OCHOBBI HI/II‘I/I6pI/I}1HOF0 CKpCUIIrMBaHM.
AHnanusupytoniee CKpeIllMBaHUE. Hcnonb3oBanue AHAIM3UPYIOLIETO

CKpCHIMBaHUA IJIA OIPCACIICHUA I'CHOTHUIIA ocoou

6.3

CuenneHHoe HacienoBaHue mpu3HakoB. Pabora T. Moprana 1o
CLEIUICHHOMY HaclieJOBaHUIO reHoB. HapyllieHue cuensieHusi reHoB B pe3ysibTaTe
KPOCCHHTOBEpPA. XPOMOCOMHAsI TEOPHS HACJIEICTBEHHOCTH. [ eHETHYEeCKHEe KapThI.

I'enernka nmosa. XpoMOCOMHOE OTpeIeNIeHHE TToj1a. AyTOCOMBI U MOJIOBBIE
XPOMOCOMBI. I'omorameTHeie u TeTCPOraMCTHBIC OpPraHU3MBbI. HaCJIeILOBaHI/Ie

MPHU3HAKOB, CHCIUICHHBIX C ITOJIOM




6.4

N3MeHUnBOCTb. Buner WU3MEHUUBOCTH: HEHACJIEICTBEHHAs u
HacineACTBeHHas. Poimbp  cpeabl B HEHACNEICTBEHHOM  M3MEHYMBOCTH.
XapakTepucTuka MOAU(PUKAIMOHHON HW3MEHYMBOCTU. BapuanuoHHbBI pan u
BapuallMoHHass KpuBad. Hopma peakunn mnpusHaka. KonuuecTBeHHblE U
Ka4yecTBEHHBIC NMPHU3HAKKM W HUX HopMma peakuuu. CBOHCTBA MOIUGPHUKAIIMOHHON

U3MCHYHNBOCTH

6.5

Hacnencreennasi, uiaud reHOTUIIMYECKAs, N3MEHUYMBOCTh. KoMOHMHATHBHAS
W3MEHYMBOCTh. MeHo3 W TMOJOBOM MpOIECcC - OCHOBAa KOMOWHATHBHOM
W3MEHYUBOCTH. MyTallnoOHHas N3MEeHYNBOCTh. Knaccudukaius MyTanuii: reHHbIe
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U MpuunHBI MyTaruii. MyTrareHHbIe GaKTOpHI.

3aKOH TOMOJIOTHYECKUX PsIIOB B HacleAcTBeHHOU n3meHunBoctr H.M. BaBunosa

6.6

I'enetuka uenoBeka. Kapuorumn uenoBeka. OCHOBHbIE METOABI T€HETUKH
4eJ0BeKa: TCHEAIOTHYCCKHI, OJIU3HELOBBIN, IIUTOTCHCTUYCCKHI,
OMOXMMHYECKUN, MOJIEKYIsIpHO-TeHeTHueckuil. CoBpeMEHHOe Ompe/esieHre
TFEHOTHIIA: MOJHOIEHOMHOE CEKBEHHpPOBaHUE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C
nmomonipio [I[[P-ananm3a. HacnmemcrBeHHple 3a007eBaHUS 4YEIOBEKAa: TEHHBIC
0oJie3HH, 0OJIE3HU C HACIEICTBEHHOW MPEIPACIONIOKEHHOCTHIO, XPOMOCOMHBIE
6one3nu. ComaTuueckue M TEHEpaTUBHbIE MyTaluu. [IpUHIUOBI 310pPOBOTO
o0pasa )XH3HH, TUarHOCTUKHU, TPODUIAKTHKY U JIEYECHUS TeHETUYECKUX OONIe3HEeH.
Menuko-reHeTHYeCKOe KOHCYJIbTUPOBAHUE. JHAYCHUE METUIIMHCKOW T€HETUKH B

MPEAOTBPAIIEHNHN U JICUCHUH T€HETUYECKUX 3a00JI€BaHU YeIOBEKa

Cenekiust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexuus Kak HayKa U mpoiiecc. 3apoKIeHNe CEIeKIUU U JOMECTUKALINS.
Yuyenue H.M. BaBuimoBa 0 1eHTpax TMPOMCXOXKACHUS W MHOT000Opa3us
KYJIbTYPHBIX pacTeHuid. L{eHTphl MPOUCXOXKIEHUSI JOMAIIHUX KUBOTHBIX. COpT,

nopozaa, miraMm

7.2

CoBpeMeHHbBIE METOIBI ceNeKIU. MaccoBbIi M UHAUBUAYAIBHBIH OTOOPHI
B CEJEKLIHMH pacTeHUl M XKUBOTHBIX. OneHka skcrepbepa. bim3koposicTBEHHOE
cKkpenuBanue - WHOpumuHTr. Ymcras nuaus. CKpemMBaHWE YHCTHIX JIMHUMN.
I'ereposuc, nnu rubpunnas cuna. HeponcTBeHHoe CKpelMBaHUE - ayTOPHIMHT.
OtnmaneHHass ruOpuau3anus W €€ ycrnexu. VICKyCCTBEHHBIM MyTareHe3 |

MOJIYYCHHUC TMOJJUIIIIONIO0B. I[OCTI/I)KCHI/ISI CCIICKIINH paCTeHHﬁ, KHUBOTHBIX H




MHUKpPOOPTaHHU3MOB

7.3

buorexHonorus kak oTpacib IpOoU3BOJCTBA. ['eHHas MH)KEHepus. DTaribl
coznanust pekomOunantHoit JIHK wu Tpancrennsix opranusmon. Kierounas
nHxeHepus. Knerounsie KyabTypbsl. MUKPOKIOHAJIBHOE PA3MHOKEHUE PACTCHUM.
KiionnpoBaHue BBICOKOIPOLYKTUBHBIX CEIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.
Dkoyioruueckue W dtudyeckue  npodsemsl. MO - reHeTuyecku

MOIU(DHUIIMPOBAHHBIC OPTAHU3MBI

[IpoBepsiemble TpeOOBaHUS K Pe3yIbTaTaM OCBOCHUSI OCHOBHOM

oOpa3zoBatensHOM nporpamMmsl 11 kinacca

Kon

IPOBEPSIEMOro | 00pa30BaTEIBLHOM MPOTPaMMBI CPEAHETO 001Iero 00pa3oBaHus

pe3yibTara

IIpoBepsiembple NpEIMETHBIE pE3ylbTaTbl OCBOCHHMS OCHOBHOM

ChopMupoBaHHOCTh 3HAHUH O MECTE U POJM OMOJIOTUU B CUCTEME
HAay4YyHOTO 3HAHMSI €CTECTBEHHBIX HayK, B ()OPMHUPOBAHUM COBPEMEHHOMU
€CTECTBEHHO-HAyYHOM KapTHHBI MHpPAa W HAYYHOTO MHPOBO33PEHHUS; O
BKJIQIe POCCHUMCKMX U 3apyOeKHBIX YYEHBIX-OMOJIOIOB B pa3BUTHE
Ouosiorny; (yHKIMOHAJIBHOW TPaMOTHOCTH 4e€JOBEKa JUIsl pEeLIeHUs

JKHU3HCHHBIX 3aJ1a4

YMeHHne pacKpbiBaTh COJEp)KaHHWE OMOJIOTHYECKHX TEPMUHOB H
HOHSITHH: BU, IOIYJIALNA, FeHO(bOHJI, 9BOJIIOOUA, ABUXKXYIOHUEC CHIIBL
(dbakTops) SBOJIIOIINH, MIPUCTIOCOOICHHOCTD OpTaHU3MOB,
BUJI000pa30BaHUe, IKOJOTHYECKHE (DAKTOPBI, IKOCUCTEMA, MPOIYIECHTHI,
KOHCYMEHTBI, PEeAYLEHThI, IeMU MUTaHHUsS, JKOJOTHYecKas MHpaMuja,

ouoreorieHo3, buochepa

YMeHue usznaratb OMOJIOTHUECKUe TEOPHH (IBONIOIIMOHHAS TEOPUs
Y. JlapBuHa, CHHTETHYECKas TEOpPUS  DBOJIOLMH), 3aKOHBI U
3aKOHOMEpHOCTH (3apoapiieBoro cxojactBa K.M. bapa, uepenoBanus
IVIaBHBIX HampaieHuil u nyrel somonuu A.H. Cesepuosa, ydeHHs O

ouoctepe B.W. BepHaackoro), onpeaensts rpaHUIbl UX TPUMEHUMOCTH K




ZKHUBBIM CUCTCMaM

YMeHue BIafeTh METOAAMH HAy4HOTO TIIO3HAHUS B OHOJOTUH
(HaOmroleHHe M ONMUCAHUE KUBBIX CHUCTEM, IPOIIECCOB U SIBICHUIA;
OpraHm3amusi W  IPOBEJACHHE  OHMOJOTHYECKOro  JKCIICPUMEHTA,
BBIIBMDKCHHE THITOTE3bI; BBIABICHUE 3aBUCUMOCTH MEXK]Y HCCIICTYSMbIMU
BEITMYMHAMHU, OOBSICHEHHE IOTYYCHHBIX pPE3ylIbTaTOB, HCIIOJIH30BAHHBIX
HAay4YHBIX TIOHATUH, TEOPUHW M 3aKOHOB; yMEHHE JeJaTh BBIBOJBI Ha

OCHOBaHUU MOJYYEHHBIX PE3YJIHTATOB)

VYMeHne  BBIIENATH  CYHICCTBEHHBIE  NPHU3HAKKM  CTPOCHUSA
OMOJOTMYECKHX  OOBEKTOB:  BHJIOB,  MOMYJSAIMA,  HPOAYLEHTOB,
KOHCYMEHTOB, PEAYIIEHTOB, OMOTr€OIEHO30B U JKOCHUCTEM; OCOOEHHOCTHU
MPOIIECCOB  HACJEICTBEHHOH WM3MEHUYMBOCTH, €CTECTBEHHOT0 OTOOpa,
BHJI000pa30BaHUs,  MPUCTIOCOOJICHHOCTH  OPraHU3MOB,  JCHCTBHS
AKOJIOTMYECKUX (DaKTOPOB HA OPraHU3Mbl, MEPEHOCca BEIIECTB M MOTOKA
SHEPTrUU B OSKOCHUCTEMAaX, aHTPOMOTEHHBIX H3MEHEHUH B 3KOCHCTEMax
CBOEH MECTHOCTH, KPYrOBOPOTa BEIIECTB U OMOT€OXMMHUUYECKHUX ITUKIIOB B

ouocdepe

YMeHne TpUMEHSTh TOJY4YeHHBIE 3HaHUS I OOBSICHEHUs
OMOJIOTUUECKUX TIPOIECCOB W SIBJICHUH, ISl TPHUHATHS MPAKTHUECKUX
pelieHrni B MOBCEIHEBHOM KU3HU B IENAX OOecredeHus] Oe30MacHOCTH
CBOETO 37I0POBBSI U 3J0POBbSI OKPYKAIOIIUX JIOACH, COOMIOEHUS HOPM
rPaMOTHOTO TOBEJCHHS B OKPYXAIOUIEH MPHUPOJHOW Cpelie; MOHHUMAaHUE
HEOOXOJMMOCTH HCITOJIb30BAHUS JTOCTHKEHUN COBPEMEHHON OHOJIOTHHI

AJIg palluOHAJIBHOTO ITPUPOAOITOJIB30BAHUS

YMeHue pemaTb  dJIEMEHTapHble  OHMOJOTMYECKHE  33aJayH,
COCTaBJISATh CXEMBI MEpPEeHOCca BEIIECTB M SHEPTrUU B HKOCHCTEMax (IIemH

MMUTaHUSA)

YMeHue BBINONHATH Ja0OpaTOpHblE M TMPAKTHUYECKUE pPabOTHI,
coOmofaTh TMpaBwia IMpH pabdore ¢ Yy4eOHBIM U JIaOOpPaTOPHBIM

o0opyaoBaHHEM

YMeHne  KpUTUYECKHM  OLIEHWBAaTh W HHTEPIPETUPOBATH




UH(pOpMAIIHIO OHMOJIOTUYECKOTO coJiepKaHus, BKJIIOUYAIOLTYIO
NICEBJIOHAYYHBIC 3HAHUS M3 pPa3IM4yHbIX HcTouHuKOoB (CMU, HaydHO-
HOMYJISIPHBIE MaTepualibl); pacCMaTpUBaTh TIJIOOAJIBHBIE KOJIOTHYECKHE
npoOJIeMbl  COBPEMEHHOCTH, (OpMUPOBaTH IO OTHOIICHUIO K HHUM

COOCTBEHHYIO IMO3HIIHIO

10

YMmenue cO31aBaThb COOCTBEHHEIE IITMCBbMCHHBIC n YCTHBIC
cooOmieHusi, 0600mas OHOJOTHYECKYl0 WH(POPMALUI0 U3 HECKOIBKUX

HCTOYHUKOB, 'PAMOTHO HUCIIOJIb30BATb MMOHATUHHBINA alrrapar OuoJoruu

[IpoBepsiembie anemenThl coaepxanus (11 kmacc)

on

[IpoBepsieMbIil 2IIEMEHT COAEP)KAHUS

DBOIIOIMOHHAS OMOIOT U

DBOJIIOIIMOHHAS TEOPUS U €€ MECTO B OUOJIOTHH.

CeupgerenncTBa 3Bostonuy. [laneoHTonornyeckue: MocieI0BaTeIbHOCTh
MOSIBJICHUsS] BUJIOB B MAaJ€OHTOJIOIMYECKON JIETONMHUCH, MepeXO/aHble (OPMBI.
buoreorpaguueckue: cxoactBo M paznuuue (GayH U (Iop MaTEPUKOB HU
OCTPOBOB. DMOPHOJIOTUYECKUE: CXOJCTBA U Pa3INyus SMOPUOHOB Pa3HbIX BUIOB
MO3BOHOYHBIX. CpaBHUTENBHO-aHATOMHUYECKHE: TOMOJOIMYHbIE, aHAJOTHYHBIE,
pYAMMEHTapHbIe OpraHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKHE: CXOJCTBO
MEXAaHHU3MOB HACJICACTBECHHOCTH U OCHOBHBIX MeTa00INUECKUX HyTeI\/’I Y BCEX

OpraHu3MOB

OpomonoHHass Tteopus Y. JlapBuHa. IIpennocslnky BO3HUKHOBEHUS
napBUHM3Ma. J[BWKyIlME CHJIBI SBONIONMHM BUIOB 1o JlapBuHy (M30bITOYHOE
Pa3MHOKEHHE IIPU OTPAaHUYEHHOCTH PECYpPCOB, HEONPEIEICHHAs U3MEHYUBOCTD,

60pb0a 3a cylecTBOBaHUE, ECTECTBEHHBII 0TOOD)

CuHTeTHUECKAS TCOpHA 3BOJIIOLIUN (CT3) N OCHOBHBIC €€ ITOJIOXKCHMHA.

MI/IKpOBBOJHOI_[I/ISI. HOHYJISII_II/ISI KaK €JUMHHIa BUJa U 5BOJIIOLNA

JBuwxympe  cwibl  (akTopbl) JBOJIONMKA  BHJIOB B TPHUPOJE.




MyTanMoHHBIA TPOIECC W KOMOWHATHUBHAS W3MEHYHBOCTH. [lOmynsiimoHHBIC
BOJHBI M JApeid reHoB. M3omsums w murpamus. EcrecTBeHHBIH 0oTOOp -
HanpaBIAOIKN (akTop BoMOIUU. DOPMBI €CTECTBEHHOT'O 0TOOpA.
[Ipucnoco0aeHHOCTh OPraHU3MOB KaK pe3yibTaT 3BONIOLUU. [IpumMepsl
MPUCTIOCOOTICHUN Y OPraHu3MOB. ApoMOp(O3bI U HAHOAIANTALINH.
Bun u BupooOpazoBanme. Kpurepuu Buma. OcHOBHblE (QOpMBI

BI/I,I[OO6p330BaHI/Iﬂi reorpa(bnquI(oe, 9KOJIOTHYCCKOC

MaKpO3BOJ'II-OI_[I/IH. (DOpMBI OBOJIFOIIUHA: (bl/IJ'IeTI/ILIeCKaH, JUBCPIrCHTHAasd,

KOHBCPI'CHTHAsA, I1apaljiCIbHasd. H606p8.TI/IMOCTL 9BOJIFOIINH

Bo3HukHOBEHUE U Pa3BUTHC )KU3HU HA 3emie

JlonayuyHble MpeAcTaBiICHUS O 3apOXKACHUU KU3HU. HayuHble runotesbl
BO3HUKHOBEHHS >KM3HM Ha 3emiie: aOuoreHes W MaHcmepMmus. XUMHUECKas
3BOJIOLHUSA. OKCHEPUMEHTAJIbHOE TIOATBEPKACHUE XHUMHUYECKON 3BOJIOLHUU.
Hauanbubie 3Tansl 6nonoruuyeckor ssomoruu. ['mnoresa PHK-mupa. IlepBoie

KJICTKHU U UX 3BOJIFOIIUA. CDOpMI/IpOBaHI/IC OCHOBHBIX I'PYIIII J)XUBBIX OPraHu3MOB

PazButue xxu3nu Ha 3emiie 1o spam u nepuogam. Karapxeit. Apxerickas u
npoTtepo3oiickass apel. Ilanmeo3oiickas spa M ee mepuonabl: KeMOPHUHCKHH,
OPIOBUKCKHW, CUIYPUWUCKUW, JI€BOHCKUM, KAaMEHHOYIOJIbHBIM, MEPMCKHUH.
Me3o030licKas 3pa 1 €€ MepUoIbl: TPUACOBBIN, FOPCKUA, MEJIOBOM.

KaiiHo3olickass 3pa W ee Tnepuoibl: MNaJCOTrCHOBBIM, HEOTCHOBBIN,
AHTPONOTCHOBBIN. XapaKTEepUCTUKA KIMMAaTa M TEOJIOTUYECKUX IPOLIECCOB.
OcCHOBHBIE 3TaIlbl BOIIOIUU PACTUTENLHOTO U )KUBOTHOT'O MUpPa. ApoMop(]o3bl y
pacTeHud W >KUBOTHBIX. llosiBIIeHWE, pacuBeT W BBIMUPAHUE TPYIIT KUBBIX

OpraHu3MOB

Cucrema OpraHMYecKOro MUpa Kak OTpaKeHHe HSBOJIONUU. OCHOBHBIC

CUCTCMATUYCCKUC I'PYIIIIBI OPTaHU3MOB

OBOJNIOLMS  4YeJloBeKa.  AHTpomoJiorus  Kak  Hayka.  Pa3Butue
MPEJCTaBICHUA O  TPOUCXOXKICHUM  4YeloBeKa.  MeTonbl  HM3y4dEeHHS
anTporioreHe3a. CXOACTBa M pa3iIMudsg  4YEJOBEKA M KUBOTHBIX.
CucremMaTH4ecKoe MOJ0KEHHUE YeTOBEeKa.

Jewkymme cunasl  (dakTopel)  aHTpororeHe3a.  HacmemcrtBeHHas




M3MEHYMBOCTb W E€CTECTBEHHBI 0TOOp. OOmecTBeHHBIH 00pa3 KHU3HH,

W3TrOTOBJICHUE OPYAU TPyZAa, MBIIIJICHHE, PeUb

OcCHOBHbBIE CTagUM ¥ BETBH OHBOJIIOIMU YEJIOBEKA: aBCTPAJIONHUTEKH,
Uenoek yMmenbidi, YenoBek mnpsMoxonsimuii, YenoBek HeaHAEPTAIbCKHIA,
YenoBek pa3ymHbIii. Haxonku HCKoOMaeMbIX OCTAHKOB, BPEMs CYIIECTBOBAHMS,

00J1aCTh pacpoCTpaHeHusl, 00bEM rOJIOBHOTO MO3Ta, 00pa3 XKU3HU, OPYyIHs

Yenoseueckne packl. OCHOBHBIC OOJBIIME pachl:  EBPOICOMIHAS
(eBpa3uiickasi), HeErpo-aBCTpajouaHas  (dPKBaTOpUaiabHAasA), MOHTOJIOWHAS
(a3maTcko-aMepukaHcKkas). UepTel  IPHUCIIOCOOJICHHOCTH  IPEICTaBUTEICH
YEJIOBEYECKMX pPac K YCIOBHSM CYIIECTBOBaHMS. EJMHCTBO YEIIOBEUECKUX pac.

Kputuka pacuzma

OpranusMebl 1 OKpyXxKaromias cpeia

DKonorus Kak HayKa. 3az[aq1/1 H pa3acibl 3KOJOIHH. MeTobl
9KOJIOTUYECKMX  HCCIIEJOBaHUM. DKOIOTHYECKOE MHUPOBO33PCHHUC. Cpe):(H
o0uTaHUS OpTraHHu3MOB: BOOHAa“d, Ha3€MHO-BO3ylIHasd, IIOYBCHHAas,

BHYTPHOpPraHU3MEHHAs

Oxonoruyeckue ¢akropbl. Knaccudukanus 3Kon0rudyeckux (QpaxTopos:
abuoTtnyeckne, OMOTHYECKHE W aHTPONOTEeHHBIC. JIeWCTBHE HKOJOTHYECKUX

(akTOpOB HA OPraHU3MbI

AOuoTuyeckue (haxTopsI: CBET, TeMneparypa, BJIAKHOCTb.
®oronepuoausm. I[IpucnocobneHuss OpraHU3MOB K ACHCTBHIO aOMOTHYECKHX

¢bakTopoB. buonoruueckue puTMbI

buotnueckne  Qaxrtoppl. Buasl  OMOTHYECKMX  B3aMMOAEHUCTBHIA:
KOHKYpPEHIIHsl, XHWIIHWUYECTBO, MApa3sUTU3M, MYTyaJlu3M, KOMMEHCAIN3M
(HaxJIeOHUYECTBO, KBApPTHUPAHTCTBO), AaMEHCAIM3M, HEHUTpaiu3M. 3HadYeHUE
OMOTHUYECKUX B3aMMOJECUCTBUMN ISl CYLIECTBOBAHUS OPraHU3MOB B MPUPOJHBIX

coo0I1IecTBax

DKOJIOTHYECKUE XapPaAKTCPUCTUKU TIOMMYJIALUH. OcHOBHBIC ITOKa3aTelH
NomyJjianuu: 4YUCJICHHOCTL, IINIOTHOCTH, POXAACMOCTb, CMCPTHOCTbH, HPHUPOCT,

MUrpamus. III/IHaMI/IKa YHUCJICHHOCTH IMOMYJIAIUU U €€ PETYIIALUs




4, Co00111eCTBA ¥ DKOJIOTMYECKUE CUCTEMBI

4. Coo01ecTBO opraHnu3MoB - 6uoreno3. CTpyKTypsl OMOIIEHO3a: BUIOBas,

1 NpOCTpaHCTBEeHHAs, Tpoduyeckas (mumesas). Bunsl-nomuHantel. CBsi3u B
onoleHo3e

4, Dkonorudeckue cucrembl (3kocucreMsbl). [loHsTHE 00 3KOCHCTEME H

2 ouoreoneHo3e. DOyHKIHMOHAIbHBIE KOMIIOHEHTbl S3KOCHCTEMBI: IPOAYLEHTHI,

KOHCYMEHTBI, peyleHThl. KpyroBopoT BelecTB U MOTOK SHEPTUU B IKOCUCTEME.
Tpoduueckue (mumieBbie) YPOBHM OHKOCUCTeMbl. [luineBble Lenu MU CETH.
OcHOBHBIE TMOKa3aTeNu 3KOCUCTEMBI: OMOMacca, MPOIYKIHUA. DKOJIOTHYECKUE
NUPaMUbL: MPOJNYKIMH, YUCIEHHOCTH, Oumomaccel. CBoOHCTBa 3KOCHCTEM:

YCTOﬁqHBOCTB, caMoperysinus, pa3BuTuc. CYKI_IGCCI/IH

4. ITpuponHblE 3KOCHCTEMBI. OJKOCHUCTEMBI 03€p M PEK. IKOCUCTEMA
3 XBOWHOTO WJIM IIMPOKOJIMCTBEHHOTO JIeca.

AHTpOTIOTEHHBIE 3KOCUCTEMBI. ATPOIKOCHUCTEMBI. Y POOIKOCHCTEMBI.
buonorudeckoe 1 X034HCTBEHHOE 3HAYCHUE arPOIKOCUCTEM U yPOOIKOCHUCTEM.

buopaznoobpazue kak (akrop yctoiumBocTH 3KocucTeM. CoxpaHeHHe

OHOJIOTHYECKOTO pa3H006pa31/151 Ha 3emiie

4. VYuenue B.U. Bepnaackoro o 6uoctepe. I'panuiibl, coctaB U CTpyKTypa
4 ouocdepsl. XKuBoe BemectBo U ero ¢QyHkiuu. OcobeHHocTn Ouochepb Kak
rio0anbHOM 3KOcHCTEeMBl. JlMHaMuU4eckoe paBHOBECHME W OOpaTHas CBA3b B
o6uocdepe. KpyroBopoTsl BemeCTB M OMOr€OXMMHYECKHE IUKIJIBI 3JEMEHTOB

(yraepona, azota). 30HaIBHOCTH OHOchepbl. OCHOBHBIE OMOMBI CYIIN

4. YenoseuectBo B Ouochepe 3emuu. AHTPOINOICHHbIC H3MEHEHHUS B
5 ouocdepe. [ mobambHBIE YKOIOTHUECKUE TTPOOIIEMBI.
OcHOBa pPaNMOHATIBHOTO YIPABICHHUS MPUPOJAHBIMA pECypcaMH U HUX

UCHoJib30BaHue. JlocTukeHus: OMOJIOTHH U OXpaHa MPUPO/IbI

[lepeuenr TpeOoBaHMiI K pe3yabTaTaM OCBOEHMS OCHOBHOM 00pa3oBareinbHOU

POrpaMMBbI CPETHEr0 00IIEro 00pa30BaHMsI U AJIEMEHTOB COJCPKAHUSI.

[Tposepsiembie Ha EI'D o 6uonoruu TpedboBanms



K pe3yibTaTaM OCBOCHHSI OCHOBHOW 00pa30BaTEIbHOM MPOTPAMMBI

cpenHero oomiero oopa3oBaHus

Kon
MIPOBEPSIEMOTO

TpeOOBaHUS

ITpoBepsiemble TpeOOBaHUS K IPEIMETHBIM PE3ybTaTaM OCBOCHHUS

OCHOBHOU 00pa30BaTeIbHOM MPOTrpaMMbI CPEHET0 00ILIEr0 00pa3oBaHUsI

CdopMupoBaHHOCTH 3HAHUN O MECTE U POJIU OMOJIOTHH B CUCTEME
€CTECTBEHHBIX HayYK, B bopMHUpoBaHUH COBPEMEHHOM
€CTeCTBEHHOHAYYHOH KapTHHBI MHpa, B MO3HAHUU 3aKOHOB MPUPOIBI U
pPEIICHUN KW3HEHHO BaXXHBIX COIHMATBHO-ITHYECKHUX, SKOHOMHYCCKHX,
HKOJIOTUYECKUX TPOOJIEM YEeIIOBEUeCTBa, a TAKXKE B PEIICHHH BOIIPOCOB
palMOHAILHOTO TPUPOJIONOIB30BaHUs, B (HOPMUPOBAHHH IICHHOCTHOTO
OTHOIIICHHUS K TPHPOJIE, OOIIECTBY, YEIOBEKY; O BKJIAJEC POCCHUCKUX U

3apyOEKHBIX YUEHBIX - OMOJIOTOB B pa3BUTHE OMOJIOTUH

Brnanenue cucremoil 3HaHHMI 00 OCHOBHBIX METOJaX HAyYHOTO
MO3HAHUS, HWCIOJb3yeMBIX B OHOJIOTHUECKUX WCCICIOBAHUAX IKHBBIX
O0OBEKTOB M  JKOCHCTeM  (ONMHMCAHME, HW3MEpEHHe, IPOBEACHUE
HaOMIOACHNH); CrocOOaMU BBISIBIEHUS U OLEHKUM aHTPOIOTEeHHBIX
W3MEHEHHUH B IPUPOJIE.

Ymenne BBIJIBUTATh THITOTE3HI, MIPOBEPATH ux
IKCIIEPUMEHTAIBHBIMHA CPEICTBAMH, (HOPMYITHUPYS II€Tb HCCIEIOBAHMS,
aHAJIM3UPOBATh MOJyYEHHbIE PE3YIbTAThl U JIENaTh BHIBOJIBI.

BblsiBieHHE 3aBUCUMOCTH MEXAY HCCIEAYEeMbIMH BEIMYMHAMH,
OOBSICHEHUE TOyYSHHBIX DPE3yNbTaTOB M (POpMyIHMpOBaHUE BHIBOJOB C

HCIIOJIb30BAHUEM HAYYHBIX HOHSITI/II\/’I, TeOpI/Iﬁ " 3aKOHOB

YMeHne BIafeTh CHCTEMOW OWOJOTMYECKHX 3HAaHWM, KOTopas
BKJIFOYAET: OCHOBOIIOJIATAIONINEe OWOJIOTHYECKUE TEPMUHBI W TIOHSTHS
(>KU3HB, KIETKa, TKaHb, OPTaH, OPTaHWU3M, BUJ, MOMYJSIIH, YKOCHCTEMA,
ouoreHo3, o6mochepa; MeTabonu3M, TOMEOCTa3, KICTOYHBIH MMMYHHTET,
OmocuHTe3 Oenka, OWOMOJMMEpHI, JTUCKPETHOCTh, CaMOPETYJIAIHS,
CaMOBOCITPOM3BEJICHNE, HACJICACTBEHHOCTD, U3MCHUYHMBOCTb,
9HEPro3aBUCUMOCTD, POCT U PA3BUTHE);

Ouonornueckue Teopuu: kieroyHas teopus T. IlIBanna, M.




Ineitnena, P. BupxoBa; KIOHaJIbHO-CEIEKTUBHOIO HUMMyHuUTeTa [l
Opnux, N.M. MeyHnukoBa, XpOMOCOMHAasi T€OpUs HaCIEACTBEHHOCTH T.
Moprana, 3akoH 3apoplieBoro cxoacrtsa K. bapa, sBontonnonHas teopus
Y. JapBuHa, CHHTETHYECKASI TEOPUS IBOJIOLHH, TEOPHS aHTpororenesa Y.
Hapsuna; Teopus 6uoreoneno3a B.H. CykadeBa; yuenue H.M. Bapuiosa o
LEHTpPax MHOrooOpazusi U MPOUCXOKACHUS KYIbTYPHBIX PpACTCHHI,
yuenne A.H. CeBepuoBa 0 MyTsAX M HANPaBICHUSX HBOJIIOLUHU, YUCHHE
B.U. Bepnanckoro - o Owmocdepe); 3akoHBI (€IMHOOOpa3Usi MOTOMKOB
MEepBOTO  TOKOJICHHS,  pacUIeIUICHUsT  MPU3HAKOB,  HE3aBHCHMOTO
HacjeAoBaHUs npu3HakoB [. MeHzensa; CLEIIEHHOIO HaclelI0BaHMS
MIPU3HAKOB U HAPYILIECHUS CUEIIeHus: reHoB T. MopraHna; roMoJIorH4ecKux
pAloB B HaciencTBeHHOW m3meHunBoctu H.W. BaBuiioBa; reHeTHUeCcKOro
paBHoBecust [x. Xapnu u B. BaitnOepra; 3aponeimeBoro cxozactsa K.
bapa; 6uorenernueckuii 3akon J. ['exkens, @. Miosiepa);

MPUHIIMIIBI (YUCTOTHI FAMET, KOMIUIEMEHTAPHOCTH);

npaswia (MuHumyma FO. JluOuxa, SKOJIOTHMYECKON MHUpPaAMUIIBI
qrces, Onomacchl U SHEpPrun);

runoTe3bl (koanepBatHoit A.M. OmapuHa, MepBUYHOTO OYIHOHA

JUx. Xonpgeitna, mukpocdep C. Pokca, pubozuma T. Uek)

YMmenue peliaTe IMOUCKOBBIC OMOJIOTHYECKHUe 3aJa4M, BBIABJIIATH
MPUYNHHO-CIICACTBCHHBIC CBA3U MCKIAY UCCIICAYCMbIMU OMOJIOTHYECKUMH
O6’I)€KT3MI/I, nmponeccamMu MU ABJICHUSAMM, €JIaTb BBIBOJbI W IMPOTHO3bI HA
OCHOBAHUU MOJTYYCHHBIX PE3YJIbTATOB,

COCTABJIATH TCHOTUIIMYCCKHUE CXEMbI CKPCOIMBAHUA JId PA3HBIX
TUIIOB HACJIICAOBAHUA IPU3HAKOB Y OpPraHu3MOB, COCTAaBJIATHL CXCMbI
MEpCHOCa BCHICCTB U SHCPIUH B 3KOCUCTEMAX (I_[el'II/I IUTaHWsA, IMHUIICBBIC

CEeTH)

VYMeHHe yCTaHaBIMBATH B3aWMOCBS3W MEXAY CTPOCHHEM H
(GYHKIUSMU: OPraHOUOB, KJIETOK pa3HbIX TKaHEH, OpraHaMu U cucTeMaMu
OpPraHOB y pPAacTeHUH, KMBOTHBIX M 4YeJOBEKa; MEXIy dTarmaMu oOMeHa
BELIECTB; ATalaMM KJIETOYHOI'O IIMKJIA U )KU3HEHHBIX IIUKJIOB OPTaHU3MOB;
JTanaMyd  AMOPHOHAJIBHOIO  Pa3BUTHUS; TEHOTUIIOM U ()EHOTHUIIOM,

dbenotuniom u ¢akTopamMu cpeapl OOWTaHMs; MPOIECCAaMHU SBOJIOINH,




ABUXKXYIIUMHA CHJIaMHU AHTPOIIOTCHE3a, KOMIIOHCHTAMH  PAa3JIMYHBIX

3KOCHCTCM U HpI/ICHOCO6HeHI/I${MI/I K HUM OpIraHU3MOB

YMeHue BhIIENSITh CYIIeCTBEHHBIC TPU3HAKHU:

CTPOCHHUSI  BHUPYCOB,  KJIETOK  NPOKapuOT U  DYKAPHOT;
OJTHOKJICTOYHBIX U MHOTOKJICTOYHBIX OPTaHM3MOB, BUIOB, OMOT€OIICHO30B,
9KOCUCTEM U OUOCQEPHI; CTPOCHUS OPTaHOB U CHCTEM OPTaHOB PACTCHHIA,
KUBOTHBIX, YEIIOBEKA; MPOIIECCOB JKU3HEACATEIHLHOCTH, MPOTCKAIONINX B
OpraHu3Max pAacTCHH, JKMBOTHBIX M 4YeJIOBEKa; OHOJOTHYECKUX
mporeccoB: oOMeHa  BemiecTB  (MeTabonu3M), HHPOpPMAIMH |
MIPEBPAICHHUS JHEPTUH, OpPOKEHUs, aBTOTPOPHOTO U TeTePOTPOPHOTrO
TUMOB TIWTaHUA, (OTOCHHTE3a M XEMOCHUHTE3a, MHUTO03a, Meiio3a,
raMeToreHesa, IMOpHOTeHe3a, NOCTAMOPHOHAIILHOTO  Pa3BUTHA,
Pa3sMHOXCHHUS, WHIAMBHIYaIbHOTO pa3BUTHs oOpraHu3Ma (OHTOTCHE3a),
B3aMMOJICHCTBHUS TEHOB, I€TEPO3UCA; JICHUCTBHI HMCKYCCTBEHHOTO OTOOpA,
CTaOMIM3UPYIOMIETO, MABMXKYIIETO M  Pa3phIBAIONIETO ECTCCTBECHHOTO
oT0Opa; AIONATPUYECKOTO0 M CHMIIATPUYECKOTO  BHI000pA30BAHUS;
BIUSHUS JBIDKYIIUX CHJI OBOJIONUM Ha TeHO(QOHI MOIMYNSINH;
MPUCIIOCOOJICHHOCTH OPTraHu3MOB K cpele OOWTaHWs, 4YepeIOBAHUS
HaIpaBJICHUH 3BOJIOIUN; KPYrOBOPOTAa BEMISCTB M TOTOKA JHEPTHH B

OKOCHUCTEMAX

CdopMUpOBaHHOCTh YMEHMSI BBIACNATH CYIECTBEHHBIE MPU3HAKU
BUPYCOB, KIJIETOK MpPOKapHMOT U OSYKapUOT; OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX OpPraHW3MOB, BHJIOB, OHOTEOIEHO30B U HKOCUCTEM;
O0COOEHHOCTH TPOIIECCOB OOMEHa BEIIECTB U MpEBpallleHUs SHEPruu B
KJIeTKe, (OTOCHHTE3a, IIJTACTHYECKOTO M DHEPreTHYECKOTO OOMeHa,
XeMOCHHTEe3a, MMHTO3a, Mei03a, OIUIOJIOTBOPEHHUS, pa3BUTHSA U
pPa3sMHOXEHHUS, WHIUBHIYaJIbHOTO pa3BUTHs OpraHu3Ma (OHTOreHe3a),
O00pbOBI 3a CyIIECTBOBAHHE, €CTECTBEHHOIO OTOOpa, BHJI000pa30BaHMS,
MPHUCIIOCOOJICHHOCTH ~ OPTaHU3MOB K  cpelle  OOWTaHWs, BIUSHHS
KOMIIOHEHTOB 3KOCHUCTEM, AHTPONOTCHHBIX H3MEHEHHUH B 3KOCHUCTEMax
CBOEH MECTHOCTH, KpyroBOpOTa BEILIECTB W MPEBpAILCHUS HSHEPIUd B

ouocdepe

YMmenue HCIIOJIb30BaTh COOTBETCTBYIOIINE apryMEHTHI,




OMOJIOTUYECKYI0 TEPMUHOJOTHIO W CHMBOJIMKY JJs JIOKa3aTelbCTBa
pOACTBAa OPraHU3MOB PA3HBIX CHUCTEMATHYECKUX TPYII; B3aUMOCBS3H
OpPraHM3MOB M CpeAbl OOWTaHWS; EIUHCTBA YEIIOBEYECKHX  pac;
HEOOXOJMMOCTH 37J0POBOr0 00pasa >KU3HM, COXPAaHEHUs pPa3HOOOpas3us
BUJOB W DJKOCHUCTEM KaK YCIOBHS COCYIIECTBOBAHUS NPUPOABI H

YeJI0BCcUECCTBaA

YMeHue KpUTHUYECKH OIICHHBATh WH(POPMAIUIO0 OHUOIOTHYECKOTO
COIepKaHUS; HWHTEPIPETUPOBATH JTUYECKHE aCIEKThl COBPEMEHHBIX
UCCIIeOBaHUH B OMOJOTWH, MEIUIMHE, OMOTEXHOJIOTHH; PacCMaTpUBATh
r7100abHBIE SKOJIOTUYECKHE MTPOOJIEMBI COBPEMEHHOCTH, (POPMHUPOBATH IO

OTHOICHHUIO K HUM CO6CTBCHHYIO IIO3HUIIHIO

[lepeueHs 3r1eMeHTOB cofepxkaHusl, MpoBepsieMbix Ha EI'D

10 OMOJIOruu

on

[IpoBepsiemMblil 2IEMEHT COAEPKaHUS

buonorus kak HayKa. JKuBbIe cCUCTEMEI U UX HU3YUCHHUC

CoBpemenHast Guosyorusi - KOMIJIEKCHasi Hayka. buonornueckue Hayku u
u3yyaemble UMHU MpobOsiembl. DyHIaMEeHTaNbHbIE, NMPUKIAJHBIE U TOUCKOBBIE
Hay4HbIE UCCIIEIOBAHUS B OMOJIOTHH.

3Havuenne Owonmoruun B (HOPMUPOBAHWUU COBPEMEHHON E€CTECTBEHHO-
HayyHOM KapTuHbl Mupa. I[Ipodeccun, cBsizaHHble ¢ Ouosiornel. 3HaueHUe
OMOJIOTUU B TIPAKTUYECKOM JEATETbHOCTH YEJIOBeKa: MEIUIIMHE, CEIbCKOM

XOSHﬁCTBe, IMPOMBIIIJICHHOCTH, OXpAaHC IMMPUPOAbL

KuBble cucteMbl Kak Mmpeamer u3ydeHus 6uonoruu. CBOMCTBA >KUBBIX
CUCTEM: €IMHCTBO XUMHUYECKOIO COCTaBa, JUCKPETHOCTb M LEIOCTHOCTD,
CJIIOKHOCTb M YIOPSJIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTb, CAMOOpPTraHHU3aLus,
CaMOBOCIIPOU3BENICHUE, PA3IPAKUMOCTh, U3MEHUNBOCTD, POCT U Pa3BUTHE.

YpOBHU OpraHu3allyd >KUBBIX CHCTEM: MOJICKYJISPHBIM, KIECTOYHBIN,

TKaHEBHIH, OpraHu3MEHHBI, MOMYJISIUUOHHO-BUA0BOM, 3KOCHCTEMHBII




(OuoreoneHoTuueckuit), Ouochepusiii. Ilpoueccs, MpPOUCXOIAIIME B >KUBBIX
cucremax. OCHOBHBIC INpHU3HAKU XUBOro. JKM3Hp Kak (hopMma CyIIEeCTBOBaHHUS

MaTepuu

MeTtonabl OHMOJIOrNYECKOM HAYKH. HaGnronenwue, HU3MEpEeHue,
SKCIIEPUMEHT, CHUCTeMaTu3alus, MeraaHanu3. llonstue o 3aBUCHUMON U
He3aBUCUMOM nepeMeHHOU. IDmanupoBanme »skcnepumenrta. IlocraHoBka u
npoBepka runote3. Hynesas runote3a. [loHsTHE BRIOOPKH U €€ JTOCTOBEPHOCTD.
Pa3bpoc B Ouomormveckux maHHbIX. OTIEHKAa JOCTOBEPHOCTH IOJTYyYEHHBIX
pe3yabTaToB. IIpuumMHBI HCKaXKeHUs pe3ynbTaToOB »3KcrnepuMeHTta. [lonsarue

CTaTUCTHUYCCKOT'O TECTA

Knerka kak Ononoruyeckas cucTeMa

Knetka - cTpykTypHO-(QYHKIIMOHANbHAS €QUHHIA >XUBOro. Kcropus
oTkpbITHs KkieTku. Paborel P. I'yka, A. JleBenryka. Knerounas teopus (T.
[lIBann, M. Ilneiinen, P. BupxoB). OcHOBHbIE MOJOXEHUS COBPEMEHHOU
KJICTOYHOU TEOPHH.

Metonbl  MOJEKYISIpHOW M KJIETOYHOW OHMOJOIMH: MHKPOCKOIMS,
xpomarorpadus, 3meKkTpodope3, METOl MEUEHBIX aTOMOB, TU(depeHIraIbHoe

EeHTpU(yrupoBaHue, KyJIbTUBUPOBAHHE KIETOK

XUMHUYECKUN COCTaB KJIETKU. Makpo-, MUKpPO- U YJIbTPAMUKPOIJIEMEHTHI.
Boma u ee ponmp Kak pacTBOPUTENS, pearcHTa, y4acThe B CTPYKTYPHUPOBAHUH
KJIETKH, TEIUIOPEryIsaluu. MuHepaibHble BEIIECTBa KJIETKU, UX OHOIOruyeckas
poJb. Posib KaTHOHOB M AHHOHOB B KJIETKE.

buonoruueckue nomumepsl. benku. AMHUHOKHCIOTHBIM COCTaB OEIKOB.
CtpykTypsl OenkoBoi Monekynbl. [lepBuuHast cTpykTypa Oenka, TenTHIHAS
CBs3b. BTopwyHas, TpeTW4Has, dYeTBEPTHYHAas CTPYKTYphl. JleHaryparus.
CaoiictBa 6enkoB. Knaccudukanus 6enkoB. buonoruueckue GpyHKIu OenKoB.

VYraneBoasl.  MoHocaxapuabl, — Jucaxapuibl,  OJUTrOcCaxapuabl U
nonucaxapuael. OOl TUTaH CTPOeHUS W (U3UKO-XMMHYECKHE CBOMCTBA
yriaeBooB. bruonornueckue QyHKIMH yrIeBOIOB.

Jlunuasl.  T'mapodunbHO-rUApodoOHBIE  cBoiicTBa.  Kiaccudukarms
munuaoB. Tpurnunepuabl, Gocoaunuasl, BOCKH, CTepousl. buomormueckue

dbyakuun nunuaoB. OO0mmMe CcBOWCTBAa OMOJIOTHYECKUX MEMOpaH - TEKy4YecTb,




CIOCOOHOCTH K CaMO3aMbIKaHUIO, TTOIYIIPOHUIIAEMOCTb.

Hyxneunnoseie kucnorsl. JJHK u PHK. Ctpoenue HyKJI€MHOBBIX KHUCIIOT.
Hyxneoruapl. [Ipunnun komriementapHoctr. [Ipasuno Yapradda. Ctpykrypa
JHK - nBoiinas cnimpaib. MecroHaxoxaenue u ouonornyeckue Gyakuuu JJHK.
Bunel PHK. @ynxkunun PHK B knetke.

Ctpoenue Monekyiabl AT®. Makpospruueckue cBsizu B MoJiekysie ATO.
buonornueckue dynkuun ATD. BoccraHOBIIeHHBIE TTEPEHOCUUKH, UX (YHKIIUN
B kietke. CekBenuponanue JTHK.

CrpyktypHass ~ Ouwonorus:  OWMOXMMHYECKHE ©  Onoduzndeckue

HCCICOOBaHUA COCTaBa U HpOCTpaHCTBeHHOﬁ CTPYKTYPhI 6I/IOMOJ'ICKYJ'I

Tunel KIETOK: 3yKapuoTHYecKas U IpokapuoTuueckas. CTpyKTypHO-
(GyHKLIHMOHATIbHBIE 00pa30BaHUS KIETKH.

Crtpoenue mpokapuotudeckoil kietku. Kierounas cteHka OakTtepuil u
apxeil.  OCOOGHHOCTH  CTpOEHHsI  TeTepoTpodHOH W aBTOTPOdHOM
MIPOKAPUOTUYECKUX KJIETOK. MeCTO U poJib IPOKApHOT B OMOLIEHO3aX.

Crpoenne ©  (YHKIMOHMPOBAHHE  DYKAPUOTHUECKOW  KIIETKH.
[Tna3maruueckass memOpaHa (mnasmanemma). CTpykTypa IIa3MaTHUYecKOH
MeMOpaHbl. TpaHCHOPT BElIECTB Yepe3 MIa3MaTUYECKyI0 MEMOpaHy: MaCCUBHBIN
(nuddy3us, obnerueHHas AUPQy3usi), aKTUBHBIA (MEPBUYHBIA U BTOPUYHBIN
aKkTUBHBIA TpaHcnopt). Ilomynponunaemocts MeMmOpanbl. PabGora HaTpuii-
KaJIMEeBOIr0 Hacoca. DHJOLUTO3: MUHOLUUTO3, (aronuro3. Dx3ounto3. Kinerounas
creHka. CTpyKTypa U QYHKIMH KJIIETOUHOM CTEHKU pacTeHUi, TpuOoB.

[urommazma. [uto3omb. LluTockener. JIBUKEHHE  IIUTOIIA3MBbI.
Opranou/ibl KJIETKU. OnHomeMOpaHHbIE OpraHouIbI KIIeTKU:
sHpomnazmatuueckas cetsb (JI1C), annmapaT ['oabaKu, TH30COMBI, UX CTPOSHUE U
¢byHkuuu. B3auMocCBsI3p  OTHOMEMOpAHHBIX OpraHouAoB KieTku. CrpoeHue
rpanyisipHOro petukyinyma. CHHTE3 pacTBOPUMBIX OenkoB. CHHTE3 KJIETOYHBIX
MeMOpaH. [mankuili  (arpaHyisipHbIN)  SHIOMIA3MAaTHYECKHN  PETHKYIYM.
CekperopHast ¢yHkuus anmapara [onpmku. TpaHcropT BemecTB B KIIETKE.
Bakyonu pacturensHbIx kinetok. Knetounsiii cok. Typrop.

[TosryaBTOHOMHBIE OPTaHOUABI KJIETKU: MUTOXOHPUH, TUIACTUIBIL.

Crpoenue n QyHKIIMM MUTOXOHIPHUHA ¥ TuTacTUl. [lepBuYHbIC, BTOPUYHBIC
U CIOXHBIE TIJIACTUABl (POTOCHHTE3UPYIOUIUX HYKAPHOT. XJIOPOIUIACTHI,

XPOMOILIACTBI, JICMKOIUIACTHI BBICIIMX PACTCHUM.




HememOpanusie  opranouabl  kjietkn  CtpoeHne ©  (QyHKIHH
HEMEMOpaHHBIX  OpPraHOMIOB  KJIEeTKH. PubocoMbl.  MuUKpOpUIAMEHTHI.
Mpeiieunble  KiIeTKu. Mukporpyoouku. Kierounsni nentp. CrpoeHue u
JBMKEHUE KT'YTUKOB M peCHUYEK. MUKPOTpYOOUKH IUTOIUIa3MbI. L[eHTpHOIIh.

Anpo. Obonouka sapa, XpOMaTHH, KapHoILIazMa, SAPBIILIKH, UX CTPOSHUE
n Gyakouu. SAnepHplii OeNKOBBIM MaTpuKC. [IpOCTpaHCTBEHHOE PaCIIONIOKEHUE
XpoMocoM B HHTep(ha3HoM siipe. benku XxpoMaTruHa - TUCTOHBI.

Knerounsle BritoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KIIETOK

AYKapHoT (PacTUTEIbHOM, dKUBOTHOM, TPUOHOMN)

AccuMmWSIIMS M JUCCUMMWJISALUS - JIBE CTOPOHBI MeTaOosin3ma. Turbl
oOMeHa BemlecTB: aBTOTPO(MHBIM M TreTepoTpOHBIA. YyacThe KHCIOpoaa B
OOMEHHBIX MpoIleccax. DHepreTuyeckoe oOecredyeHue KIIETKU: MpeBpalleHue
AT® B 0OMeHHBIX mporieccax. DepMeHTATUBHBIN XapaKTep peaKIuil KJIETOYHOTO
Merabonm3ma. DepMeHTh, MX CTPOCHHE, CBONCTBA M MEXaHHU3M JCHCTBUSI.
Kodepmentsl. Otnnuust pepMEHTOB OT HEOPTraHUYECKUX KaTaau3aTopoB. benku-
aKTUBATOPbl U OEJIKU-UHTUOUTOPHI. 3aBUCUMOCTh CKOPOCTH (DepPMEHTATHUBHBIX
peaKIuii 0T pa3INYHbIX PaKTOPOB.

IlepBHUYHBINM CHHTE3 OpraHUYECKUX BEIIECTB B KieTke. PoTtocuHTe3. Ponb
XJIOpOIUIacTOB B mpouecce ¢orocuHre3a. CBeroBas W TeMHOBas (asbl.
[TponykTuBHOCTE (QoTOCHHTE3a. BiusHHE pa3nuyHbIX (AKTOPOB HA CKOPOCTb
¢dorocunTe3a. 3HaueHne (HOTOCHUHTEA.

XeMOCHHTE3. PaznooOpasue OpPraHU3MOB-XEMOCHHTETHKOB:
HUTpUPUUIMpYIOIINE OAaKTEpUH, KeIe300aKTepuu, cepoOaKTepUH, BOIAOPOIHBIE
OaxkTepuu. 3HaYEHHE XEMOCHHTE3A.

AnaspoOHble opraHu3Mbl. Buabl Oposkenust. IIpoxyKTsl OposkeHUsT U UX
UCIOJb30BAHUE YEJIOBEKOM. AHa’pOOHbIE MHMKPOOPTraHU3Mbl KakK OOBEKTHI
OMOTEXHOJIOTHHU U BO30YIUTETN OOJIE3HEH.

AspobHbIE OpTaHU3MBI. Oransl SHEPreTHYECKOTO oOMeHa.
[ToxroroBuTenbHbIN 3TN, [TMKOIN3 - OECKUCIOPOIHOE PACIIETIIICHNE TIIOKO3BI.

buonormueckoe  okucieHWe, WIM  KJIETOYHOE  JbpIxaHue. Pounb
MUTOXOHJIpUII B mpoueccax Ouosnoruyeckoro okucieHus. Llukmudeckue
peaknuu. OxucnurensHoe GocopunupoBanue. [Ipenmymiectsa a3poOHOTO MyTH

oOMeHa BeIecTB nepet aHadpoOHBIM. D(PPEKTUBHOCTH IHEPTETHUECKOr0 0OMeHa




Peakuuu wmarpuuHoro cuHre3a. [IpuHIMO KOMIUIEMEHTapHOCTH B
peakuusx MaTpUYHOro CcUHTe3a. Peanusanusi HaciaelICTBEHHON HHGOpMAaIUH.
I'enernueckuii ko, ero coiicTBa. Tpanckpumnius - matpuuHbii cuHte3 PHK.
[IpyHUMIBI ~ TPAaHCKPUILMH:  KOMIUIEMEHTapHOCTb,  AHTUIIAPAJIIEBHOCTD,
aCUMMETPUYHOCTb. TpaHcimaums U ee sranbel. Ydactue TpaHcnoptHeix PHK B
OouocuHTe3e Oenka. YcioBusi OuocuHte3a Oenka. KonupoBaHue aMHHOKHCIIOT.
Poaw pubocom B OrocuHTe3e Oemka.

Opranuzanys reHomMa y nIpokKapuoT U 3yKapuoT. Perynsuusi akTHUBHOCTH
reHoB y mpokapuotT. ['mnoresa omepona (P. XKaxo6, K. Mano). Perymsius
0OMEHHBIX MPOIECCOB B KieTKe. KieTouHblil roMeocTas.

Bupycel - HeksieTouHble (OPMBI KU3HH M OOJHMraTHbIC Mapa3UTHI.
CTtpoeHne IpoCThIX U CIOKHBIX BUPYCOB, pETPOBHPYCOB, OaKTeprnodaros.

Bupychble 3a0oneBaHusi 4enoBeKa, KMBOTHBIX, pactenuid. CIIN/,

COVID-19, counanbHable 1 MEIUITUHCKHIE TPOOIEMBI

Knerounsnii 1mmki, ero mepwoabl W perynsius. WMHTepdaza u MuTO3.
Oco6eHHOCTH IPOILIECCOB, MPOTEKaroMX B uHTepdasze. [loaroroBka KiIeTKH K
nenenuto. [lpecuHTeTnueckuid  (MOCTMUTOTHYECKUN), CHUHTETHYECKUH U
MTOCTCUHTETUYECKUH (TPEMUTOTHYECKHI) EpUOABI HHTEP(a3hI.

Marpuunsiii cunte3 JAHK-perummkanusa. [Ipuanuner perummkanuu JJHK:
KOMIUIEMEHTAPHOCTb, IIOJYKOHCEPBATUBHBIM CHHTE3, AHTUIAPAIUICIBHOCTS.
Mexanusm perumukanuu JIHK. Xpomocomsl. Ctpoenue xpomocoM. Temomepsl n
TeoMepa3a. XPOMOCOMHBIM Ha0Op KIETKH - KapuoTUN. JIUIUIOWIHBIA W
raliouIHbIl - Habopel XpomocoM. ['omosornynsle Xpomocombl. [losoBbie
XPOMOCOMBI.

Jenenne xnerku - muto3. Cragum MHTO3a U TPOUCXOIALIME B HHUX
npoueccel. Tunsl Muto3a. Kapuoknnes u nurokunes. buonornueckoe 3HaueHue
MHTO3a. Perymsmuss MHTOTHYECKOro NHMKia KileTku. [IporpamMmmupyemas
KJIETOYHAas THOEIb - aromnTo3.

(I)YHKI_[I/IOHaJIBHaH ICHOMHKA

Opl" aHM3M KaK OMOJIOrMYecKas CUCTEMa

OI[HOKJ'IGTO‘IHBIC, KOJIOHHAJIBHBIC, MHOI'OKJICTOYHLIC OpraHu3Mbl H
MHOT'OTKAHCBBIC OPTraHU3MBbI.

®DopMBbI pa3MHOKEHHUS OPTaHU3MOB: Oecronoe (BKITI0Yas BEreTaTUBHOE) U




nojoBoe. Bunuel Oecmonoro  pa3MHOXKEHHUS: IOYKOBaHHME, CHOPYIISALUS,
(bparmMeHTanys, KIOHUPOBaHHE.

ITonoBoe pazmuoxkenue. IlomoBeie kineTku, unn ramersl. Meio3. Ctaguu
Meno3a. llosenenue xpomocom B Mmenose. Kpoccunrosep. buosornueckuit
CMBICJI ME€H03a U TOJIOBOro Iponecca. Meio3 U €ro MeCTO B KU3HEHHOM LIMKIIE
OpPraHU3MOB.

[TpenzaponpimieBoe paszputue. lI'ameroreHe3 y >KUBOTHBIX. IlosoBble
xeie3bl. O0pa3oBaHKEe U PA3BUTHUE IOJIOBBIX KJIETOK. CriepMaTOreHe3 U OOTEHE3.
CrpoeHue mnonoBbIX KieTOK. OImIONOTBOpEHHUE U 3MOPHOHANBHOE pa3BUTHE
AKHUBOTHBIX. CIIOCOOBI OINIOIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

WunuBuayaneHoe — pa3BuUTHE  opraHu3smMoB  (oHTorenes). Craauu
SMOpHOTreHe3a JKMBOTHBIX (Ha mpuMmepe Jrymku). JlpoOnenue. Twurmbl
npobneHusi. OcCOOEHHOCTH JPOOIEHUST MIIEKOMUTAIOMNUX. 3apOABIIIEBHIE JTUCTKU
(racTpynsaumsi). 3akiiagka OpPraHOB M TKAaHEM W3 3apOJbIIICBBIX JIUCTKOB.
B3auMHoe BiMsHME dacTel pa3BHBANOLIErocs 3apojblma (3MOpHOHABHAS
MHAYKIMS). 3akiajgka IUlaHa  CTPOGHMsS  JKMBOTHOTO  KaK  pe3yJsbTaT
HepapX1uecKUX B3aMMOJEUCTBUI T'eHOB. BinsHue Ha SMOpHOHANIBHOE pa3BUTHE
pa3nuuHbIX (aKTOpPOB OKpyXkarouied cpeabl. PocTt W pa3BUTHE KUBOTHBIX.
[ToctamOpuonaneHblii nepuof. IlpsmMoe u Hempsimoe pasBuTHe. PaszButue c
MeTaMop(ho30M y OECIIO3BOHOUYHBIX M TTO3BOHOYHBIX )KUBOTHBIX. buonorudeckoe
3HAUEHUE MPSIMOr0 M HEMPSMOIO pa3BUTHS, UX PACIPOCTPAHEHHE B NPUPOJE.
Tunsl pocta KUBOTHBIX. DAaKTOPBI PEryasiUU POCTa KUBOTHBIX U UEIOBEKA.
Craaun MOCTAMOPUOHATIBHOTO Pa3BUTHS Yy JKUBOTHBIX M dyenoBeka. Ilepuojsl
OHTOT'€HE3a YEJIOBEKA.

Pasmuoxxenne u pasutue pacrenui. ['amerodut u cnopodut. Meiio3 B
KU3HEHHOM Tukie pacteHuid. OOpa3oBaHme CrHop B TIpolecce Mekosa.
I'amerorenes y pacreHuil. OIUIOJOTBOPEHHE M PA3BUTHE PACTUTENBHBIX
opranu3MoB. J/[BoiiHO€E OIJIOJOTBOPEHHE Y IIBETKOBBIX pacTeHHi. OOpa3oBaHue u

Pa3BUTHUEC CCMCHU. MexaHnu3MbI PEryiIdaunuu OHTOICHE3a Y paCTeHI/Iﬁ " ) KUBOTHBIX

Hcropust cTaHOBIIEHHMS M Pa3BUTUS TE€HETUKH KakK HaykKu. OCHOBHBIE
TEHETUYECKHUE TMOHSTHS M CHUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI, AJUICIbHbBIC
TEHbI, aJbTEPHATHUBHBIC TPU3HAKH, JOMUHAHTHBIA W PELECCUBHBIA MPHU3HAK,
TOMO3UTOTa, TETePO3UTOTa, YWCTas JUHUS, TUOPHIBI, TEHOTHI, (PEHOTHII.

OcHOBHBIE ~ METOJBl TCHETHKU: THOPHIOJIOTUYECKUH, IUTOJIOTHYECKUN,




MOJIEKYJIIPHO-T€HETUYECKUI

Monorubpuanoe ckpemuBanue. IlepBelii 3akoH MeHaenss - 3aKkoH
ennHooOpa3uss THUOPUIOB TEPBOrO TOKOJeHHs. [IpaBUii0o JOMUHUPOBaHUS.
Bropoii 3akoH MeHnzaens - 3ak0oH pacuieruieHusl npu3HakoB. Lluronormueckue
OCHOBBI MOHOTMOPUTHOTO CKpeluBanus. [ umore3a 4ucTOThl ramer.

AHanuzupyroiiee CKpELIVBaHHUE. [IpomexxyTouHbII XapakTep
HacjeaoBaHus. Paciiernienre npru3HaKkoB MPU HEMOJIHOM JJOMUHUPOBAHUU.

JurnbpugHoe ckpemuBaHue. Tpetuil 3akoH MeHaens - 3aKoH
HE3aBUCHUMOI'O  HAcle[OBaHUsl  IpU3HAaKOB.  lluTosmornueckue  OCHOBBI
TUTHOPHUTHOTO CKPEIUBAHUSI.

CuennenHoe HacinenoBaHue npusHakoB. Paborer T. Moprana.
CuemieHHOE HacleIoOBaHHE T'€HOB, HAPYIIEHHE CLEIUICHUS MEXIy I'€HaMHU.
XpOMOCOMHas TEOPUs HACIEICTBEHHOCTH.

I'enetuka mona. XpOMOCOMHBIM MEXaHM3M  ONpPENEICHUs  I0Ja.
AyTOCOMBI M TIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIi M I'€TEPOraMEeTHBIA IIOJI.
I'eneTnyeckass CTpyKTypa MOJOBBIX XpomocoMm. HacienoBanue mnpu3HaAKoB,
CUEIUIEHHBIX C MOJOM. ['€HOTUN Kak MenocTHas cuctema. llielorponus -
MHOKECTBEHHOE JEHCTBUE reHa. MHOKECTBEHHbIN ajuienn3M. B3anmonencTBue

HeaenbHbIX reHoB. KoMmiementapHocts. Onuctas. [lonumepus

B3aumoneiictBue reHotuna M cpeasl Mpu (OPMHUPOBAHUU (PEHOTHUIIA.
N3menunBocTh nmpu3HakoB. KauecTBeHHbIE U KOJMYECTBEHHbIE NMPU3HAKU. Bubl
M3MEHUYMBOCTH: HEHACJIEICTBEHHAs 1 HACJIEICTBEHHASI.

MoaudukanonHas HM3MEHYMBOCTb. Poib cpeasl B (popMupoBaHUU
MoaupukanoHHoi u3meHurnBocTH. Hopma peakuuu npusHaka. BapuannoHHbIN
psaa u BapuanuonHas kpuBas (B. Woranncen). CsoiicTBa MoaudukanroHHON
U3MEHUYUBOCTH.

I'eHoTHIIMUECKAS N3MEHUYUBOCTb. CaoiicTBa TE€HOTUITNYECKOU
M3MEHYUBOCTH. BuIbl TeHOTUNHYECKOM HM3MEHYMBOCTU: KOMOMHATHBHas,
MyTallOHHasl.

KomOuHaTuBHass M3MEHYMBOCTh. Mel03 M TOJOBOM mpolecc - OCHOBa
KOMOWHATUBHON W3MEHYMBOCTU. Ponb KOMOMHATHBHOM W3MEHUMBOCTH B
CO3JIaHMM F€HETUYECKOro pa3HooOpas3us B IIpeesiax OJHOro BUA.

MyTanunoHHasi U3MEHUYMBOCTh. BUIbI MyTaluii: T€HHbIE, XPOMOCOMHBIE,




reHoMHble. CHOHTaHHbIE W UWHAYUUPOBAHHbIE MyTalUu. SnepHble U
nurToruiazMaruyeckue Mmyrauuu. CoMatuyeckue U mojaoBble MyTauuu. 1Ipuunnsl
BO3HUKHOBEHMsSI MyTauuid. MyTareHpl M HMX BIUSHHE Ha OpPraHU3MBIL.
3aKOHOMEPHOCTH MYTAIMOHHOTO Mpolecca. 3aKOH TOMOJIOTHYECKUX PSIOB B
HacneacTBeHHON m3meHunBoctu (H.M. BaBunoB). BHesnepHas u3MEeHYUBOCTh U

HaCJICIACTBCHHOCTD

Kapuorun yenoseka. MexayHapoiHasi nporpaMma UCCIEA0BaHUs TeHOMaA
yejnoBeka. MeToApl  M3Y4YeHUsS TEHETHUKM  4YeJIOBEKa: TI'€HEaJlOornyecKui,
OJIM3HELIOBBIMH, IMTOIreHETHYSCKHI, MONYJISALUOHHO-CTaTUCTUYECKUH,
MOJIEKYJIIPHO-TEHETUYECKHI. CoBpemMeHHOe OonpeAescHue TCHOTHIIA:
IMOJJHOT€HOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCJIE C MOMOILBIO
[11P-anamu3a. HacnencrtBeHHnble  3a0ojeBaHMS  4YeloBeKa. [ eHHBIE U
XPOMOCOMHBIE 0ose3HU YyeJIoBeKa. bone3nn c HacJIeICTBEHHON
MPEAPACIIONO0KEHHOCTHI0. 3HAYCHUE MEIUIIMHCKON T€HETUKHU B MIPEAOTBPALICHUN

U JICYCHUH T'€HETHYECKHX 3a00iieBanuii yeaoBeka. CTBOJIOBBIE KICTKH

Jomectukanus U cenekuus. 3apoKICHHE CEJIEKUUU U JOMECTHKAIUU.
Yuyenue H.M. BaBunoBa o0 1eHTpax MNPOUCXOXKIACHUS UM MHOT000Opa3us
KYJIbTYPHBIX pacTeHUH. Poib cenexkuuu B CO3NaHUM COPTOB PACTEHHUU U IOPOJI
*UBOTHbIX. CopT, mopojaa, MMTaMM. 3aKOH TIOMOJIOTHYECKMX psAJOB B
HaclenacTBeHHOM wm3MeHumBocTu H.M. BaBmioBa, ero 3HaueHue A
CEJIEKIIMOHHOM paboTHl.

Mertonbl ceneKkMoHHOM paboThl. MICKyCCTBEHHBIH OTOOpP: MaccoBBIA U
UHAWBUJYAIbHBIA.  OTanmbl  KOMOMHAIMOHHOW  cenekuuu.  Vcmbitanue
MPOU3BOIUTENECH MO MOTOMCTBY. OTOOp 1O TEHOTHITYy C TIOMOIIBIO OIICHKH
(beHoTHIIa TOTOMCTBA M OTOOP 10 T€HOTHUITY ¢ Iomolkio aHanu3a JJHK.

HcKkyccTBEHHBI MyTareHe3 Kak METOJ  CEJeKIMOHHOW  paboThl.
PagnanuoHHbli W XMMHYECKMH MYTAareHe3 Kak MCTOYHUK MYyTalUl Yy
KYJIbTYPHBIX (pOpM opraHu3zMoB. Vcronb3oBaHre TEHOMHOTO PEIAKTHPOBAHUS U
MeTos10B pekoMOuHaHTHBIX JIHK mis momydyenuss ncxomHoro marepuana asis
CEJICKLUU.

ITonyyenune MTOJIMIUIOUIOB. Bnyrpusunosas rUOpUIU3aIHSL.
bnuskoponcTBeHHoe — ckpemuBaHue, Wi uHOpunuHr.  HepoactBeHHOE

CKpelllMBaHue, uiu ayTopuausr. 'erepo3uc u ero npuumHbl. Vcmonb3oBaHue




rereposuca B cenekuuu. Otaanennas ruOpuausanus. [Ipeogonenue Gecroaus

MEKBHIOBBIX FI/I6pI/II[OB. I[OCTI/I)KCHI/IH CCIICKIIMH paCTeHI/Iﬁ H ) KMBOTHBIX

OOBeKTBI, UCHOJB3YEMBIE B OMOTEXHOJIOIMH, - KJIETOUHBIE U TKAaHEBbIE
KyJAbTYpbl, = MHUKPOOPTaHHM3MBbI,  HUX  XapaKTEPUCTHKA. TpanuunoHHas
OMOTEXHOJNOTH: XJIeOOMEeUeHHe, IMOJIyYeHHE KHCIOMOJOYHBIX MPOIYKTOB,
BUHOJeNMe. Mukpobuonorndeckuii cuHTe3. OOBEKTHI MHUKPOOHOIOTHYECKUX
texHosoruii. [IponsBoacTBO OenKka, aMUHOKHCIOT U BUTAMHHOB. MIcKyccTBeHHOE
OIUIOAOTBOpEHUE. PEKOHCTpYKIMS SMIEKIECTOK U KIOHUPOBAHHE IKUBOTHBIX.
Meroa TpaHCIIIaHTAUU SAEP KIETOK.

XpOMOCOMHAsi UM T'€HHasl HMH)KEHepusa. VICKyCCTBEHHBI CHHTE3 I'eHa U
KoHcTpynpoBanue pekomOuHanTHeix JIHK. JlocTuxkenus u mnepcneKTHBBI
XpPOMOCOMHOM ¥ TEHHOM WHXXEHepHH. MeaunuHCKue OHOTEXHOJIOTHH.

Hcnonb30BaHuEe CTBOJIOBBIX KIETOK

Cucrema n MHOFOO6paSI/Ie OpraHHu4Y€CKOIo MUpa

buonornueckoe pasHooOpasue opranm3moB. CoBpeMeHHas CHCTEMa
opranuueckoro wmupa. [lpuHmmner kiaaccudukanuu opranu3moB. OCHOBHBIE
CHUCTEMAaTUYECKHUE TPYIIIbI OPraHU3MOB.

OcoOCHHOCTH  CTPOCHUSI U KU3HENEATCTHHOCTH  OJIHOKJIETOYHBIX
OpFaHI/I3MOB. BaKTepI/II/I, apxen, OJHOKJICTOYHBIC l"pI/I6I:vI, OJHOKJICTOYHBIC
BOAOPOCHH, Jpyrue mnpoTtuctel. KonoHuanmpHble oOpraHu3Mbl. [[BuxkeHHe
OJTHOKJIETOYHBIX OPTaHU3MOB: aMeOOUIHOE, )KTYTHKOBOE, PECHUYHOE. 3aIuTa y
OJHOKJICTOYHBIX OpFaHI/ISMOB. PaBI[pa)KI/IMOCTB y OJHOKJICTOYHBIX OpFaHI/ISMOB.

Takcucel

MHOrokJjeTouHble pacTeHHs. B3anMOCBsA3b YacTei MHOTOKJIETOYHOTO
opranu3ma. TkaHU, OpraHbl U CUCTEMbI OPTaHOB MHOTOKJIETOYHOTO OpraHU3Ma.
OpranusMm kak eauHoe Lenoe. TkaHu pacTeHuil. TUIbl pacTUTENbHBIX TKaHEH:
oOpa3oBaTenpHasi, IMOKPOBHAs, TMPOBOJAIIAS, OCHOBHAS, MEXaHHYECKas.

OcobeHHocTH CTpOCHUS, PYHKITUN U PACTIONOKECHHS TKAaHEH B OpTaHax PacTCHHM

BereratnBHbIE U reHEpaTUBHBIE OpraHbl pacTeHU. OyHKIMM OPraHOB U
cucteM opraHoB. Kapkac pacteHuil. [[BH>K€HHME MHOTOKJIETOYHBIX PACTCHHI:
Tponu3Mbl U HacTuu. [lormomeHue BOJBI, YITIEKHCIOrO ra3a U MHHEpAIbHbBIX

BelIeCTB pacTeHUsIMU. Jpixanue pacrenuil. Juddysus razos uepe3 NOBEpXHOCTh




KJIETKU. TpaHCIOpTHBIE CUCTEMBI pacTeHU. Brinenenue y pactenuil. 3amura y
MHOTOKJIETOUHbIX pacTeHuid. Kyrtukyna. CpeacTBa macCMBHOM W XUMHYECKOH
3amuUThl. DUTOHLIUABL.

PaszgpaxxumocTts M peryisinuMs |y OpraHu3moB. PasapaxuMocts U

peryisinysa y MHOT'OKJICTOUYHBIX paCTeHI/IfI. PocroBrie B€IICCTBA U UX 3HAYCHUC

MHOrOKJIETOYHBIE KUBOTHBIC. B3aMMOCBSA3b YacTe MHOTOKIIETOYHOTO
opranu3ma. TkaHH, OpraHbl U CUCTEMbl OPraHOB MHOTOKJIETOYHOT'O OpPTraHHU3Ma.
Opranusm kak enuHoe 1enoe. ['omeoctas. TkaHU )KUBOTHBIX U YesOBeKa. THIIbI
JKUBOTHBIX TKaHEW: SNUTEIMaIbHasl, COCIUHUTENIbHAS, MbIIICYHAs, HEpBHAas.
OcoOenHoct crpoeHHs, (QYHKIMH W PACMOJIOKEHUS TKAaHEH B oOpraHax

JKHBOTHBIX U YCJIOBCKA

Opranbl 1 cUCTEMbI OPraHOB XKUBOTHBIX. DYHKIIMK OpraHOB M CHCTEM
opranoB. Omopa Tena  opraHu3moB. CkeleTbl  OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX JKUBOTHBIX. HapyxHblil U BHyTpeHHUi ckener. CTpoeHue u
TUIIBI COETMHEHUS KOCTEH.

JIBr>KeHHEe MHOTOKJIETOUHBIX KUBOTHBIX. [luTanue >kuBoTHHIX. [TuTanue
[T0O3BOHOYHBIX KUBOTHBIX. J[pixanue xuBOTHbIX. KoxxHoe apixanue. XKabepHoe u
JIETOYHOE JIBIXaHHUE.

JIpIxaHuE€ TI03BOHOYHBIX JKMBOTHBIX. OBOJIIOLIMOHHOE YCIOKHEHUE
CTPOEHHMSI JIETKUX IMO3BOHOYHBIX XMBOTHBIX. JlpIxaTenpHas cucTeMa 4YeIOBEKa.
MexaHu3M BEHTWIALNH JETKUX y MITULl U MIEKONMUTAIOMUX. TpaHCHIOPT BEIECTB
y OpraHu3MoB. TpaHCIIOPT BELIECTB y KMBOTHBIX. KpOBEHOCHas cucTeMa U ee
opranbl.  KpoBeHOcHass  cucTtemMa  TO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpoBoOOpamieHusl. OBOJIOLHUOHHBIE YCIOKHEHUS CTPOEHUS KPOBEHOCHOM
CUCTEMBI MO3BOHOYHBIX XUBOTHBIX. Bbljenenue y opranu3moB. Breinenenue y
KUBOTHBIX. CokparutenbHble Bakyosud. OpraHsl BblaesneHus. CBsA3b IOJOCTH
TeJa C KPOBEHOCHOM M BBIIEIUTEIBHON ccTeMaMu. Boelienenne y mo3BOHOYHBIX
KUBOTHBIX. 3allluTa Yy MHOTOKJIETOYHBIX JKUBOTHBIX. IlokpoBBI © uX
MPOU3BOJIHBIE. Pa3apaxxuMocTh U peryisiuusi y opraHu3moB. Pazapaxumocts y
OJIHOKJIETOYHBIX OpraHu3MoB. Takcucel. PaznpaxuMoctb u peryiasuus y
MHOTOKJIETOYHBIX pacTeHHI. POCTOBbIE BElleCTBA U X 3HAYCHHUE.

HepBHast cucrema u peduekTopHas peryisiuss y MHOTOKJIETOYHBIX

KHUBOTHBIX. HepBHaﬂ CHCTEMA M €€ OTHACJIbI. 9BOJ’IIOI_[I/IOHHOC YCIIOXHCHUEC




CTPOCHHS HEPBHOM CHCTEMBI Y )KUBOTHBIX.
Pa3pabotka  anroputMoB W mporpamMMm i AQQPeKTHUBHOM
(GYHKIIMOHATPHOW  aHHOTAallMM  T€HOMOB, TPAaHCKPHUIITOMOB, IPOTEOMOB,

MeTa00JIOMOB MUKPOOPTaHU3MOB, PACTEHUM, )KUBOTHBIX U YEJIOBEKA

OpFaHI/I3M YCJIOBEKA U €10 3J0POBLEE

Oprassl U cHCTEMBI OpPraHoB uenoBeka. OTaenbl TOJIOBHOIO MO3ra
MO3BOHOYHBIX KHUBOTHBIX. Pednexc u pednextopHas nyra. besycioBhbie u
yclioBHBIE pediekchl. ['ymMopanbHas peryisius H DJHJIOKPHHHAS CHCTEMa
JKUBOTHBIX M 4esoBeka. JKeme3pl SHIOKPUHHOW CUCTEMBI M KX TOPMOHBI.
JeiictBue TOpMOHOB. B3auMOCBsSI3b HEPBHOW M SHAOKPUHHOM CHCTEM.
l'unoranamo-runodusapuas cuctema. Pednekc u pedraexropHas agyra.

be3ycioBHbIE 1 yCIIOBHBIE Pe(IEKCHI

3amuTta opraHu3dma oOT Ooje3Heil. VIMMyHHas cUcCTeMa 4YeloBeKa.
Kierounslii ¥ rymMOpajbHbII HMMYHHUTET. BpoOXaeHHBIM, HTpUOOpEeTEHHBIN
cnenn(puIeckuii UMMYHUTET. Teopusi KIOHAIbHO-CEIEKTHBHOTO HMMYHHTETA
(IT. Opnux, ®.M. bepner, C. Tonerasa). BocmanuTtenbHble OTBETHl OPTaHU3MOB.

Pons BPOXKACHHOTI'O UMMYHHUTCTA B PA3BUTHU CUCTCMHBIX 3a00JIeBaHUIM

KpOBeHOCHaSI CUCTCMAa U €€ OpPraHbI. Cepz[ue, KPOBCHOCHBIC COCYIblI U

KkpoBb. Kpyru kpoBooOpamenus. Pabota cep/iia u ee peryssius

Hpixanne uyenoBeka. Juddysus ra3oB dYepes MOBEPXHOCTh KIIETKH.
JpixatenbHasg cucTeMa 4eloBeka. JlpIxaTenbHass MNOBEPXHOCThb. Perynsamus

AbIXaHUs. JII)IXaTeJ'H)HI)Ie 00BEMBI

[InmeBaputenbHas cuctemMa 4enoBeka. OTaensl NUIIEBAPUTENBHOTO
Tpakta. [InmeBapurensHble jXene3bl. BHYTPUIIOIOCTHOE W BHYTPHUKIETOYHOE

MUIICBAPCHUC

IToxpoBel u ux npousBoaHbie. Opransl BeaeneHus. [louku. Ctpoenue u
¢byHkunonuposanue Hedpona. OuibTpanus, cekpenus u o0paTHOE BCAChIBAaHHE

KaK MCXaHHU3MBbI paGOTBI OpraHoOB BbIACJICHU. O6pa3OBaHI/IC MOYH Yy YCIIOBCKaA

I[BI/I)KGHI/IG yeJIOBEeKa: MblieyHass cucrtema. CkejaeTHBIE MbIIIOBI N HUX

paborta. CTpoeHHE U TUIIBI COSAMHEHUS KOCTEH




Teopus 3Bomtonnu. Pazputue xu3Hu Ha 3emiie

OpomonmonHass Teopuss Y. JlapBuna. [Ipeamnocbulkd BO3HUKHOBEHHS
napBuHu3Ma. JKu3Hb U Hay4dHas aedarenbHocTs Y. JlapBuHa.

JBwxymme cuibl 3Bomouud  BuaoB 1o Y. JlapBuHy (BbICOKas
MHTEHCUBHOCTb DPAa3MHOJKEHHUS OpPraHM3MOB, HACJIECICTBEHHAs W3MEHYMBOCTb,
00pn0a 3a CyIecTBOBaHUE, €CTECTBEHHBINH U HCKYCCTBEHHBIN OTOOD).

Odopmiienne cunrernueckoil teopuu sBoirormu (CTD). Helitpanbhas
Teopust 3Bomounu. CoBpeMeHHas 3BONIOLMOHHAs Ouojorus. 3HadyeHue

3BOHIOHHOHHOﬁ TCOPHU B (I)OpMI/IpOBaHI/II/I eCTeCTBCHHO'HaquOﬁ KapTUHbLI MHUpPa

[Tomynsiuust kak dneMeHTapHas enuHuua 3Boitouuu. CoBpeMEHHBIE
METO/Abl OLEHKHM TEHETHYECKOro pPa3HooOpa3us U CTPYKTYpbl MOMYJISLHUM.
N3menenne reHooHa MOMYISIIMK KaK 3JIEMEHTAPHOE SBOJIIOLMOHHOE SIBJICHHE.
3akoH reHetuueckoro paBHosecus J[x. Xapau, B. BaitnOepra.

OneMeHTapHble (DAKTOPbI (ABUXKYIIHE CHUJIBI) HBOJIIOLUHM. MyTallMOHHBIN
nporecc. KomOunatuBHas wusMeHuuBOCTh. /[lpelid reHoB - ciyuaiiHble
HEHANpaBJIEHHblE W3MEHEHMs] YacToT ajulenedl B momynsuusx. Odgekr
OCHOBATEIIS. Murpanuu. N3omsanns HOMYJIALNN: reorpaduueckas
(mpocTpaHCTBEHHas1), OHMooruyeckas (pernpoayKTUBHAS).

EcrectBeHHbI 0TOOp - HampaBistomuidi Qaxkrop sBosmonuu. Dopmel
€CTECTBEHHOT0 0TOOpa: JABIKYIIMN, CTaOWIM3UPYIOUIMM, pa3pblBalOIUi
(nm3pyntuBHbIi). [TonoBoit oT6op.

[TprcnocoOIeHHOCTh OpPraHW3MOB Kak pe3yiabTaT MHUKPOIBOJIOLUH.
Bo3HnukHOBeHHe — mpucnocoOneHud y  opraHu3moB.  ApoMmMopdo3bl U
uanoanantauuu. [Ipumeps! npucnocoOiaeHuit y opranu3mMoB. OTHOCUTEIBLHOCTD
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kputepum u cTpykTypa. BumooOpazoBaHHe Kak pe3ysbTaT
MUKpOsBoJtonu. M3omsamus - kimodeBoil ¢akrop BumooOpazoBanus. Ilytu u
CIIOCOOBI BHUJ1I000pa30BaHMUS: aJUIONaTPUIECKOE (reorpaduueckoe),
cUMIaTpudeckoe  (dKosormdeckoe),  "MraHoBeHHoe"  (TIOJTUTIIIOWIU3AINS,
ruOpuau3anys). JmurenbHOCTh HBOIIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl (POpMUPOBAHUS OMOJIOTUYECKOTO pa3HO0Opa3usl.

Ponp sBoMOLMOHHONW Ouosoruu B pa3pabOTKEe HAyYHBIX METOOB

COXpaHeHHUs 6rMopazHoo0pa3usi. MUKpPO3BOJIONUS U KOIBOIIOUS Mapa3UuTOB U UX




X03s1eB. MexaHu3Mbl (pOpMUPOBaHUS YCTOHYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI

O0pBOBI C HEM

Metonbl M3ydeHUs MaKpodBOJONUU. [laJeOHTONOTHYECKUE METOIBI
u3yduenuss oHBosouuu. Ilepexoanbie (opmbl U (UIOTEHETUYECKUE PSAIbI
OpraHU3MOB.

Buoreorpaduueckue meroapl u3ydeHus 3Boironuu. CpaBHeHUE QIIOPHI U
(dayHBl MaTepUKOB U OCTPOBOB. buoreorpaduueckue obmactu 3emun. Bunsi-
SHAEMUKH U PEIIUKTHI.

OMOpHOJIOTMYECKHE W CPaBHUTEIHHO-MOP(]OIOrHUecKre  METOJbI
M3YYCHHS DBOJIONUHU. [ CHETHYECKHEe MEXaHW3MBbI SBOJIOIMM OHTOTEHE3a U
MTOSIBJICHHSI YBOJIFOIIMOHHBIX HOBIIECTB. | OMOJIOTHYHBIEC W aHAIOTUYHBIC OPTaHBI.
Pynumenrtapubsle  opranbl W aTaBU3MbL.  MOJEKYISPHO-TE€HETUYECKHE,
OMOXMMHYECKHEe W  MaTeMaTHMYeCKUe  METOJbl  HM3yYeHHUS  HBOIIOLHU.
I'omosornunbie reHbl. COBpeMEHHBIE METOJBI MOCTPOCHHS (UIIOTCHETHICCKUX
JIepeBbEB. XPOMOCOMHBIE MYTAI[UHU M SBOJIFOIHS T€HOMOB.

O6mue 3akoHOMepHOCTH (mpaBWia) HBomonuH. HeobparumocTh

OBOJJIIOIMH. A,[[aHTI/IBHaH paauanus. HepaBHOMepHOCTb TCMIIOB 3BOJIOIIUHU

HayuHble runore3bl MPOMCXOXIEHHUS >KU3HM Ha 3emiie. AOHoreHes u
na”crnepmus. JloHaydHbIe MPEICTaBICHUS O 3apOXKACHUH KU3HU (KPEALMOHU3M).
'umoTe3a MOCTOSSHHOTO CaMO3apOKICHUS KU3HU U €€ ONPOBEPKEHUE OIbITAMU
®. Pemu, JI. Cnamnmanmanu, JI. Tlactepa. Ilpoucxoxxaenue >KU3HU U
acTpoOUOoNIOTHs.

OcHOBHBIE  JTalbl ~ HEOpraHumyeckoil  spomouuu.  IlmanerapHas
(reonoruveckas) JBOJIOIUSA. XUMHUYECKas OHBONIONHUA. AOHOTEHHBIN CHHTE3
OpraHWYecKHuX BemecTB M3 Heopranudeckux. Omeir C. Mwmiepa u I'. IOpn.
OOpaszoBanue mnosuMepoB u3 MoHomepoB. KoamepsarHas rumotesa A.U.
Omnapuna, rumnore3a nepBuuyHoro OymboHa Jx. XonneilHa, reHeTHueckas
runoreza I'. Memnepa. PuGosumer (T. Yex) u rumoreza "mupa PHK" V.
I'unbepra. opmupoBanne MeMOpaH ¥ BOSHUKHOBEHUE MPOTOKIICTKH.

Hcropus 3eman U MeTOAbl ee u3ydeHus. Mckomaemble OpraHudecKue
octaTku. ['eoxpoHonorus u ee MeToAbl. OTHOCUTENbHAass M aOCOIIOTHAS
reoXpoHoJIorusl. ['eoXpoHoIornyecKkas mKana: 30Hbl, 3pbl, IEPUOAbI, STTOXH.

HauanbHblie 3Tanbl opraHndeckod 3Botouuu. [losiBieHue u 3BOJIONUA




MEPBBIX KJIETOK. DBOJIOLUS MeTabonn3Ma. BO3HUKHOBEHNE MEPBBIX SKOCHCTEM.
CoBpeMeHHbIE MHKPOOHblE OHOIUIEHKHM KakK aHajor IMepBbIX Ha 3emile
cooOuiectB. CTpoMaTonauTsl. [IpoKaprOThl M 3yKapUOTHI.

[Tpoucxoxaenue 9yKapuoT (cumbuorenes). DBOJIIOLIMOHHOE
IIPOUCXOXKACHUE BUPYCOB. lIpoMCX0KIE€HHE MHOIOKIETOYHBIX OpPraHU3MOB.
BO3HUKHOBEHHE OCHOBHBIX I'PYIIII MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE 3TaIlbl 3BOJIFOLUY BBICHIUX pacTeHui. OCHOBHbIE apoMOP(H 036l
pacteHuii. Beixon pacreHuid Ha cyuary. llosBieHue CHOpOBBIX pPAacTeHUM U
3aBoeBaHne uMM cymd. CemeHHble pacreHus. [IpoucxokaeHue LBETKOBBIX
pacTeHu.

OCHOBHBIE 3TaIlbl 3BOJIIOLUU )KUBOTHOrO MHpa. OCHOBHbIE apoMOp( 036l
KUBOTHBIX. Benjckas ¢gayna. KemOpuiickuil B3pbIB - MOSIBIEHHE COBPEMEHHBIX
tunos. [lepBbie Xop0BbIE KUBOTHBIE. JKU3HD B BOjie. DBOJIIOLMS TO3BOHOUYHBIX.
[Mpoucxoxaeane ampuodmii u pentwimid. [IporcxoxaeHHEe MIICKOIUTAIONINX H
ntun. Ilpunnun xmoueBoro apomopdosa. OcBoeHue OeCHO3BOHOYHBIMU U
II03BOHOYHBIMU XKMUBOTHBIMU CYILIH.

Pa3ButHne xu3HM Ha 3emiie MO 3paM M MEpUOJAM: apxeH, IpoTepo30il,
najgeo3ol, Me3030HM, KaifHO30M. OOmas XapakTepucTHKa KIUMara H
reOJIOTUYECKUX IpoueccoB. llosBieHne M pacuBeT XapakTEpPHBIX OPraHU3MOB.
VYrieobpa3zoBaHue: €ro yCIOBHs U BIMSHUE HA Ta30BbIA cocTaB aTMochepshl.

MaccoBble BEIMApaHUs - SKOJOTHYECKHE KPU3HCHI MpOouuIoro. ITpuunnsl
U CJIE/ICTBUS MAacCOBbIX BbIMUpaHUil. COBPEMEHHBIN IKOJIOTMUECKUN KPU3HC, €TO

0COOEHHOCTH

Paznensl u 3agaun anTponosiorud. Metoibl antpornoiorud. CTaHOBJIEHUE
MIPEJICTABICHUI O POUCXOXKIEHUH ueroBeka. CoBpeMeHHbIE HayYHbIE TEOPUH.

CxoncTBO 4yenoBeKka C KUBOTHBIMH. (CHCTEMAaTHUECKOE IMOJIOKECHHE
genmoBeka. CBHJIETENIbCTBA CXOJCTBA YEJIOBEKA C JKHBOTHBIMH: CPaBHUTEIIBHO-
MOP(OJIOTHIECKHE, AMOPHOTIOTUYECKHE, ($U3HO0IOTO-OMOXUMUYECKHE,
noBefeHueckne. OTaMYMs dYeloBeKa OT JKUBOTHBIX. [IpsMoXxokaeHue u
KOMIUIEKC CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BuUTHE TOJOBHOTO MO3ra U BTOPOU
CUTHAJIbHOW CHCTEMBI.

JBwxkymme  cwibl  ((hakTOpbl)  aHTPOIIOTEHE3a:  OHMOJIOTHYECKHE,
corpanibHple. COOTHOLIEHHWE OHMOJOrMYeCKHMX W COLMAJIbHBIX (PAKTOpOB B

aHTPOIIOTEHE3E.




OcHOBHBIE CTaIUN aHTPONOIeHE3a. ABCTPAIONUTEKU - JBYHOTHE IIPEIKH
moae. YenmoBek yMmenblii, MEpBbIE HM3rOTOBJICHUS OpyAud Tpyna. UYenoBek
MPSMOXOJISAIIUNA W TIEPBBIM BBIXOJ JroAcH 3a mpeaensl Adpuku. Yemosek
reiaensoeprckuil - OOIMil MpenoK HeaHJepTaTbCKOro YelloBeKa M YelloBeKa
pasymMHOro. YeyoBeK HEAHAECPTAIbCKUM KaK BUJ JIOJCH XOJIOJHOrO KIMMAara.
UenoBeK pa3yMHBI COBPEMEHHOTO THUIA, JCHUCOBCKHUI YEJOBEK, OCBOCHHE
KOHTHHEHTOB 3a MpeneiaamMu AQpuku.

DOBoNIOLIMS  COBPEMEHHOTO  4enoBeka. EcTtecTBeHHBIH  0TOOp B
MOMYJISIUSAX ~ YelloBeKa.  MyTalMOHHBIA — TPOIECC W TOTUMOP(HHU3M.
[TomynsiuoHHbIe BOJHBI, Apei¢ reHoB, murpanus u "3¢dext ocHoBarens" B
MOMYJISIIIUSIX COBPEMEHHOTO YeIOBEKa.

UYenoseueckue pacel. Ilonarne o pace. bonpmue pachl: eBporeougHas
(eBpa3uiickasi), aBCTpajlo-HETPOHWAHAs  (PKBAaTOpUAibHAsA), MOHTOJIOMIHAS
(asmaTcko-amepukaHcKasi). Bpems u myTu pacceieHMsl 4elloBeKa IO IUIaHETe.
EaunctBo  uenoBeueckux pac. HayuHas HECOCTOATENBHOCTH — pacu3Mma.
[IpucnocoOneHHOCTh, YeNoBeKa K Pa3HbIM YCIOBHSM OKPYXKAIOIIEH Cpelbl.
Bnusinue reorpaduueckoit cpeapl U apeiida TreHOB Ha MOP(OJIOTHIO HU

($bu3HMO0NOrHIO YeIoBeKa

ODKOCHUCTEMEI U MMpUCymue MM 3aKOHOMEPHOCTHU

Paznensl u 3anaun sxonorun. CBsi3b HKOJIOTUHU C IPYTUMHU HAYKaMHU.
Mertonpl skonoruu. [lonesbie HaOMIOAEHHS. DKCIEPUMEHTHI B SKOJIOTHH:
NpUPOJHbIE M JlabopaTopHble. MojenupoBaHue B 3KOJIOTMH. MOHUTOPHUHT

OKpY>KaroIlel Cpe/bl: TOKAIbHBIN, pErMOHABHBIN U TTI00aTbHBINA

Okonoruyeckre  (aKkTOppl M 3aKOHOMEPHOCTH  HMX  JICHCTBHSL.
Knaccudukanuss skonorndeckux QGaxTopoB: aOuMOTHYECKHe, OHOTHYECKHE,
aHTpornioreHHsle. O01IMe 3aKOHOMEPHOCTH JIEUCTBUS SKOJIOTHUECKUX (DaKTOPOB.
[IpaBuno wmuammyma (K. IInopenrens, FO. JIubux). TonepaHTHOCTB.
OBpHOMOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue ¢aktopsl. CBeT Kak skonorndeckuit Qaxrop. [eiictBue
Pa3HBIX YYaCTKOB COJIHEYHOI'O CIIEKTPA HAa OPTraHU3Mbl. DKOJIOTMYECKUE TPYIIbI
pacTeHMH M >KMBOTHBIX IIO OTHOIIEHHIO K cBeTy. CHrHanbHas poOJIb CBETA.
®otonepuonu3M. Temmeparypa Kak dKonorudeckuii ¢axrtop. [lelcTBue

TEeMIIepaTypbl Ha opraiu3Msl. [[OMKUIOTEpPMHBIE U TOMOMOTEPMHBIE OPTaHU3MBI.




DOBpPHUTEPMHBIEC U CTEHOTEPMHBIE OPTaHU3MBI.

BnaxuocTts kak skonorudeckuii dakrop. [Ipucrnocobnenus pacTeHUd K
noJiep>KaHuI0 BoAHoro Oananca. Knaccudukanus pacTeHuil IO OTHOLIEHHUIO K
Bojie. [Ipucnoco6eHust )KUBOTHBIX K M3MEHEHHUIO BOJHOTO PEXXHUMa.

Cpenbl oOUTaHUS] OPraHU3MOB: BOJHAS, HA3€MHO-BO31yIIIHAs, IOYBEHHAs,
riyOMHHAs — IOANOYBEHHAs, BHYTpUOpraHuzMeHHas. DOU3NKO-XUMHUYECKUE
0COOEHHOCTH cpesl oOuTaHMs OpraHu3MoB. IIpucrnocoGieHust OopraHusmoB K
KU3HH B Pa3HBIX Cpeax.

buonornueckue putmbl. BHemHue u BHyTpeHHHE pUTMBL. CyTOYHBIE H
roAuyHble pUTMBI. [IpUCOCOGIEHHOCTh OPraHU3MOB K CE30HHBIM M3MEHEHUSIM
YCIIOBHUM JKU3HHU.

XKuznennsie ¢opmbl opranu3zmoB. Ilonarue o xu3HEHHOU (opme.
XKuznennole QopMbl  pacTeHUWil: epeBbs, KYCTApHUKH, KyCTapHHYKH,
MHOTOJICTHUE TpaBbl, OJHOJICTHHE TpaBbl. JKu3HEHHbIE (HOPMBI KUBOTHBIX:
TUAPOOMOHTHI, T€OOMOHTHI, a’poOMOHTHL. (OCOOCHHOCTH CTpOeHUs W oOpasza
AKU3HHU.

buotnueckue  Qaktopel. Buapl  OMOTHYECKMX ~ B3aMMOJAEWCTBHUIL:
KOHKYPEHIINsI, XHITHIYECTBO, CUMOMO3 1 ero ¢opmel. [lapazutusm, kooneparus,
MYTYyaJIH3M, KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaXJeOHUYECTBO).
Herpoduueckue B3aumopencTBus (Tomuyeckue, ¢opuueckue, (abpuyeckue).
3HayeHne OMOTHYECKMX B3aWMOJICHCTBHUN ISl CYIIECTBOBAHUS OPTaHU3MOB B

cpene ooutanus. [IpyHIMI KOHKYPEHTHOTO UCKITIOUEHUS

OKOJIOTUYECKHE  XapaKTepUCTHKU  mnonyiasuuu. [lomymsmus — kak
Ouosorudeckas cucreMa. Posib HEOAHOPOJHOCTU Cpelibl, PU3ndecKkux OapbepoB
U O0COOEHHOCTeW OMOJIOTMH BHJIOB B (HOPMUPOBAHMM MPOCTPAHCTBEHHOMH
CTPYKTYpbl HOMmyisnuil. OCHOBHBIE TIOKAa3aTENM MOMYJALHMHU: YHCIEHHOCTb,
IUIOTHOCTh, BO3pAacTHAas M IOJIOBas CTPYKTypa, POKIAEMOCThb, NMPUPOCT, TEMII
pocTa, CMEpTHOCTD, MUTPALIS.

Okojnoruyeckass  CTpykTypa  nomyaauud. OLEHKa  YUCIIEHHOCTH
nonyisinuy. JIMHaMMKa MONyJIsUUU U €€ peryisuusa. buornueckuil nmoreHnuan
MOMyJIAHUH. MOJIGJ'H/IpOBaHI/Ie JANHaAMHUKH MOMyJIAIHUH. KpI/IBBIe pocTta
YUCICHHOCTH mnonyimsiuuu. KpuBble BbDKMBaHMA. Perymsiuus 4YHMCIEHHOCTH
MOMYJSAUI: poib (PAKTOPOB, 3aBUCSIIMX M HE 3aBUCAMIMX OT IUIOTHOCTH.

DKoJ0ru4ecKue crpareru BuaoB (r- u K-crparerun).




[Tonsarue o6 sxomoruueckoit Humie Buaa. Mecroobutanue. MHoromepHast
Mozenb 3kosorndeckol HumM Jx.M. XarumHcona. Pa3mepbl 3Kog0rnyeckomn
Huuy. [loTeHnnanpHas ¥ peam30BaHHas HULLIH.

Bun xak cucrema nomyssuuil. Apeansl BUIOB. Buabsl U UX JKU3HEHHBIE
CTpaTeruu.  3aKOHOMEPHOCTHM  IIOBEIEHUS W MUIpAlUd  KUBOTHBIX.

buonornueckne nHBa3un qYyXCPOJHBIX BUJI0B

CoobmecTBa opranu3moB. buoreHo3 u ero crpykrypa. CBs3um Mexny
opraHuzMamMu B OuoleHo3e. DKOcHCTeMa Kak OTKpbiTas cucreMa (A.J[x.
Tencnu). dyHKIMOHAIBHBIE OJOKM OPraHU3MOB B IKOCHUCTEME: IMPOIYLEHTHI,
KOHCYMEHTHI, penyneHTsl. Tpoduueckue ypoBHU. Tpoduyeckue menu u ceru.
Abunornyeckue Onoku 3kocucteM. [louBsl U mibl B 3kocucremax. Kpyrosopor
BEIIECTB U ITOTOK SHEPTUU B IKOCUCTEME.

OcHOBHBIE IOKa3zaTeJd d3KOocHcTeMbl. buomacca M HpORYKIMS.
DKOJIOrM4€ECKHE MUPaMH/Ibl YUCENl, OMOMACChl U SJHEPTHH.

HanpaBieHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB -  CYKIIECCHH.
IlepBuyHblE W BTOPUYHBIE CYKIECCUM W MX MPUYUHBL. AHTPOIOTrE€HHbIE
BO3/CHCTBUS Ha cykueccud. KnmmakcHoe coobuiectBo. buopasnooGpasue u
MIOJIHOTa KPYrOBOPOTA BEILLIECTB - OCHOBA YCTOMYMBOCTU COOOIECTB.

[TpuponHbie HKOCHCTEMBI. AHTpPOIIOT€HHBIE HKOCHCTEMBI.
ArposkocucreMa.  ArponeHo3. Pasznmuuus  Mexny — aHTPONOTEHHBIMH U
IIPUPOJHBIMH dKOCUCTEMAMH.

YpboskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opojackas
dbnopa u ¢dayna. CunanTpomnuzamusi Topojckoil (ayHbsl. buonormdyeckoe u
XO35IIICTBEHHOE 3HAUEHUE arpo’KOCHCTEM M ypOOIKOCUCTEM. 3aKOHOMEPHOCTH
(opMHpPOBaHUS OCHOBHBIX B3aUMOJICHCTBHI OPTraHU3MOB B 9KOCUCTEMAX.

IlepeHoC SHepruM U BEIIECTB MEXAY CMEXKHBIMH 3KOCHCTEMaMHU.
VY CcTOWYUBOCTH OPraHU3MOB, MOMYJISIIIMM 1 SKOCUCTEM B YCIIOBHUSX €CTECTBEHHBIX

Y aHTPOIIOTE€HHBIX BO3/ICUCTBUI

buocdepa - obmemnanerapnas o6onouka 3emiid, TI€ CYIIECTBYET WU
cyliecTBoBana >ku3Hb. Yuenue B.M. Bepnaackoro o Oumoctepe. Ob6nactu
6uocdeps u ee coctas. JKuBoe BeriecTBo 61ochepbl U ero pyHKIUH.

3aKoHOMEpHOCTH cymiecTBoBaHus Onochepbl. OcobeHHOCTH Onocheps

KaKk Tr00anpHOM dKocucTeMbl. JluHaMuuyeckoe paBHOBecue B Ouocdepe.




PurmudHOCTS siBIIeHMI B Onocdepe.

KUBOTHBIN MUP OMOMOB CYIIIH.
Ctpykrypa ¥ (QYHKIHMS JKUBBIX CHCTEM,

noTeHIHana u onocepHbIX GyHKITHIA

KpyroBopotsl BemecTB M OHOreoXMMHUYECKHE MHMKIBI (yriaepona, azoTa).
3onanbHOCTh Onochepsnl. ITlonstue o 6uome. OCHOBHBIE OWOMBI CYIIIH:
TYHJpa, XBOWHBIE Jieca, CMEIIAaHHBIE W IIUPOKOJUCTBEHHBIC Jieca, CTEIH,

CaBaHHbI, ITYCTbIHU, TPOIIMYECKHUE JIECa, BBICOKOTOpbs. KilnmaT, pacTUTENIbHBIN 1

OLICHKa HX PECYPCHOr0

7. DKOIOTrHYeCKHue KpU3HUCbl U HX IIPUYHHBI. BOSI[GﬁCTBPIC 4YCJIOBCKa Ha

IOYBCHHBIX PECYPCOB. HM3mMmeHeHue Kinumara.

(OOIIT).

boTanndeckue caapl U 300JI0THYECKHUE IapKu.

paszHooOpa3ust 3eMiau

ouoctepy. 3arpsiHeHue BO3AyIIHOW cpenbl. OxpaHa BO31yxa. 3arps3HCHHE

BOJMHOM cpeabpl. OxpaHa BOAHBIX pecypcoB. Pazpymenue mnouBbl. Oxpana

AHTpPOIIOTEHHOE BO3/ICHCTBUE HA PACTUTENBHBIN M SKUBOTHBIA MHP.
OxpaHa pacTUTENBHOTO U KMBOTHOTO MHpa. OCHOBHBIE NPUHLUIBI OXpaHbI

npupoabl. Kpacuble kHuru. Ocob0 oXpaHsieMble MPUPOAHBIE TEPPUTOPHUU

OcHOBHbBIE IPUHIUIIBI YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA U IIPUPOJIBI.

PanuonansHOE MMPpUPOIOII0JIB30BaAHNC n COXPAaHCHUC OHOJIOrTYECKOT0

TemaTnueckoe miianuposanue 10 kiaace

Ne
/

II

HaumenoBaaue KoanyectBo yacos
pas3AcioB U TCM Beer | Kontponphbel  IIpakTuuecku
MIPOrpaMMBbI 0 € paboThI € paboThI

buosorus xak

Hayka

OneKTpoHHBbIE (LIUPPOBLIE)

o0pa3oBaTeNbHbIE PECYPChHI

bubmmorexa [JOK
https://m.edsoo.ru/7f41c29
2



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

Bbubnuoteka LIOK
’Kupbie cucTeMbl 1
2 1 https://m.edsoo.ru/7f41¢c29
WX OpraHu3aIus )
XuMHYECKUI bu6nmoreka [IOK
3 coCTaB M CTPOEHHE 8 1 https://m.edsoo.ru/7f41¢c29
KJICTKH 2
bu6nmoreka [IOK
KusgenesreapbHocT
4 6 https://m.edsoo.ru/7f41¢c29
b KJICTKH
2
PasMmHOXeHHE 1
bubmuorexa [JOK
WHIMBUIyaJIbHOE
5 5 1 https://m.edsoo.ru/7f41c29
pa3BUTHE
2
OpraHU3MOB
HacnencrBeHHOCTD bu6mmoteka [IOK
6 | ¥ M3MEHYHUBOCTH 8 1.5 https://m.edsoo.ru/7f41c29
OpraHU3MOB 2
Cenexuus
bu6nuoreka [IOK
OpraHU3MOB.
7 3 https://m.edsoo.ru/7f41¢c29
OcCHOBBI
2
OHMOTEXHOJIOTHH
bu6nuoreka [IOK
8  PesepBHoe Bpems 1 https://m.edsoo.ru/7f41c29
2
OO0I11ee KOJIMYECTBO
34 0 4
YacoB TI0 MPOTpaMMe
11 kaace
HaunmenoBauue KonuuectBo yacos
Ne OnekTpoHHbIe (LU POBLIE)
pas3zielioB U TEM Kontponsnsie  IIpakruyeckue
/11 Bcero 00pa3oBaTeNbHbIE PECYPCHI
MpOrpaMMBbI paboThI paboTsI
1 DBOJIIOLIMOHHAS 9 1 bubnmnoreka [JOK
ouoorus https://m.edsoo.ru/7f41cc74
2 Bo3HnukHoBeHUE 9 0.5 bubmuoreka [JOK
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U pa3BUTHUE

JKA3HU Ha 3emie

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

Opranusmel 1
3 OKpY KaroIas
cpena
CooO1ectBa u
4 9KOJIOTHICCKHE

CHUCTCMBI

5 PesepBHOE Bpems

OO0111€€ KOJIMYECTBO

YacoB II0 IMporpamMme

2

34

2.5

bubmuoreka [JOK
https://m.edsoo.ru/7f41cc74

bu6mmoreka [JOK
https://m.edsoo.ru/7f41cc74

bubmuoreka [JOK
https://m.edsoo.ru/7f41cc74
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