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1. MACHOPT PABOYEM MPOT'PAMMBI YYEFHOU JUCHUILJIAHBI

1.1. ITosicHuTeILHASA 3aMIUCKA

Pabouas nporpamma AMCHUIUIMHBI SBJSETCA YacTblO OCHOBHOM 00pa3oBaTeIbHON IpOrpaMMsel (uiuana
«JIBITKApUHOY» TOCYIaPCTBEHHOT0 yHUBepcuTeTa «JyoHay mo mpodeccun 12.01.02 OnTUK-MeXaHUK.
ITporpamma oOmeoOpa3oBaTesbHOM yueOHOM aucUMIUIMHBL «bHonorus» npenHazHadyeHa JUlsl U3Y4EHUs
OMoJOTH B MPOQPECCHOHAIBHBIX 00Pa30BATENbHBIX OPraHU3alMAX, PEATH3YIOMIUX 00pa30BaTEIbHYIO
IIporpaMMy CpeAHero oouiero oopazoBaHus B IpeeIax OCBOSHHsI OCHOBHOM 00pa3oBaTeIbHOM IpOrpam-
Mbl CITO (OOII CIIO) na 6a3e 0CHOBHOTO 00IIero 00pa3oBaHMs MPU MOATOTOBKE KBAIN(UIIMPOBAHHBIX
palouux, Cily)KalluxX U CIELUAIUCTOB CPEJHETO 3BEHA.

[Tporpamma paspaborana Ha ocHoBe TpeboBanuit ®I'OC cpennero obuiero oOpa3oBaHMs, MPEIAbSIBIsIC-
MBIX K CTPYKTYpE, COIEPKaHUIO U PE3yJIbTaTaM OCBOEHUS yuyeOHOM nucuuiinHbl «buosorus», B cooT-
BETCTBHU ¢ PeKOMEHIAIMsIMM 1O OpraHU3allK MOJYYEHHUs] CpeAHero oomero oopa3oBaHus B Mpenenax
OCBOEHHS 00pa30BaTENIbHBIX MPOIPAMM CPEIHEro MpodecCHOHaIbHOro 00pa30BaHus Ha 0a3e OCHOBHOI'O
obmiero oOpazoBaHHs ¢ y4eToM TpeOOBaHUI (penepanbHBIX TOCYIapCTBEHHBIX 0Opa30BATENbHBIX CTaH-
JIapTOB M TMOJXy4aeMOH Hpodeccud WM CIEUUATIBbHOCTH CpelHero npodeccuoHalbHOro 00pa3oBaHUs
(muceMmo JlenmapramMeHTa rocyJapCTBEHHOHN MOJUTHKH B cepe MoAroToBKU padouux xaapos u A0 Mu-
HOOpHayku Poccun ot 17.03.2015 Ne06-259), ¢ yuerom IIpumepHO# OCHOBHON 00pa3oBaTe/lbHON MPO-
rpaMMBbI CpeHETO 001ero 0opazoBanusi, 0JI00PEHHON pelieHreM (eIepaTbHOTO YIeOHO-METOTHIECKOTO
o0BbeIMHEHNUs 10 001IeMy 00pazoBaHuio (IPoTokoid OT 28 uroHs 2016 r. Ne 2/16-3).

Copepxanue nmporpaMmmsl «brosorus» HanpaBaeHO Ha JOCTHKEHUE CIEYIOIINX LIeJIeH:

e ronydeHue (pyHJaMEHTaIbHBIX 3HaHUH 0 Ouonorunueckux cucremax (Knerka, Opranusm, [lomymns-
uus, Bun, Oxocucrema); MCTOpUM pa3BUTHSI COBPEMEHHBIX IPEJCTABICHUN O KMBOW MPUPOJE, BbI-
JAIOIUXCA OTKPBITUAX B OMOJIOIMYEcKON HaykKe; poiu OHOJIOrMYecKoil Hayku B (pOpMHUPOBaHUU
COBPEMEHHOM €CTECTBEHHO-HAyYHOU KapTUHBI MUPa; METO/1aX HAYYHOI'O TO3HAHUS;

e OBJIQJICHUE YMEHUSIMM JIOTHYECKHU MBICIUTH, OOOCHOBBIBATh MECTO M POJIb OMOJOTUYECKUX 3HAHUN
B IIPAKTHUYECKOMN JEATEIbHOCTH JIIOJIEH, pa3BUTUHU COBPEMEHHBIX TEXHOJIOTUM; ONpPEAEIATh KUBbIE
O0OBEKTHI B MIPUPOJIE; MTPOBOIUTH HAOIIOAEHHUS 32 SKOCUCTEMAMH C IENIbI0 UX ONMMUCAHUs U BbISBIIE-
HUSl €CTECTBEHHBIX U AHTPOIOTE€HHBIX M3MEHEHWH; HaXOIUTh M aHAJIU3UPOBATh MH(GOPMALIHIO O
KHBBIX O0BEKTaX;

e pa3BUTHE MO3HABATEIbHBIX WHTEPECOB, NHTEIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEN 00yda-
IOLIUXCST B MPOLIECCe M3YUYEHUsI OMOJIOTMUYECKUX SIBIICHUM; BBIJAIOIIMXCSA JTIOCTHXKEHUH OHOIOTuH,
BOMIEIINX B OOIIEYEIOBEUYECKYIO0 KYJIbTYpPY; CIOKHBIX M IMPOTUBOPEUMBBIX MyTEH Pa3BUTHUS CO-
BPEMEHHBIX HaY4HBIX B3IJIS10B, HJIeH, TEOpUH, KOHLENIHHA, TMI0Te3 (O CYIIHOCTH U MPOUCXOXKIE-
HUU KU3HH, YEJIOBEKA) B X0Z€ pabOThI C pa3INYHbIMUA UCTOYHUKAMU UH(GOpMAIUY;

e BOCIUTaHUE YOEXKJIEHHOCTH B HEOOXOJMMOCTH MO3HAHUS KUBOM MPUPObI, HEOOXOTUMOCTH pallu-
OHAJILHOTO IPUPOJIONOIb30BaHUS, OEPEHKHOr0 OTHOLIEHUS K MPUPOJHBIM PECypcaM M OKpYXKaro-
el cpene, COOCTBEHHOMY 370pPOBBIO; YBaXKEHUsI K MHEHHUIO ONIOHEHTA MPH 00CYKIeHUN Onoio-
THYECKUX MpooIIem;

e JCIIOJIb30BAaHHE NMPHOOPETEHHBIX OMOJIOTMYECKUX 3HAHUHA U YMEHUH B MOBCEIHEBHOM JKHU3HU JUIs
OLIGHKH TOCJIEJICTBUN CBOEW NEATENbHOCTH (M AEATEIbHOCTU IPYTUX JIIOJIEH) MO OTHOIICHHIO K
OKpY>Karoliel cpejie, 37J0pOBbIO JIPYTUX JII0/IeH U COOCTBEHHOMY 3/10pOBBIO; 0OOCHOBAaHHE M CO-
OsrofieHre Mep PO IITaKTUKK 3a00I€BaHNN, OKa3aHKE MEPBOM MOMOIIM MPHU TpaBMax, COOIIOIe-
HUE TPaBUJI TIOBEJIEHUS B IIPUPOJIE.

[IporpamMma yueOHOM nucHuIuIMHbBI «bHOIOTUA» ABISETCS OCHOBOMU /7Sl pa3paboTKU paboyuX Imporpamwm,
B KOTOPBIX MpodeccroHaibHble 00pa3oBaTelbHble OpraHU3alli, pealn3ylomue 00pa3oBaTesIbHYIO0 Mpo-
rpaMMmy cpenHero obuiero oopazoBanusi B npenenax ocBoenus OOII CIIO na 6a3e ocHOBHOro 0oOIIEero
00pa3oBaHMsl, YTOUHSIOT COJIEpKaHUe yueOHOTo MaTepHaa, ociae10BaTeIbHOCTh €ro U3y4eHus, pacipe-
JeNieHre y4eOHBIX 4acoB, TEMATHKY pedepaToB (IOKIAIOB), BUIBI CAMOCTOSTEIBHBIX PaOOT, YUHTHIBAS



cnienu(UKy IporpaMM MOATrOTOBKU KBATU(UIIMPOBAHHBIX pabounX, CIyXalluxX U CHEIHUAINCTOB CpeaHe-
ro 3BeHa, OcBanBaeMon Mpodeccuu WK CHeHalbHOCTH.

[TporpaMma MOXET MCHOJIB30BATHCSA APYTMMHU MPO(PECCHOHATHHBIMI 00pa30BaTEIbHBIMUA OpPTaHU3aIM-
MU, pealn3yIuMu 00pa3oBaTebHYIO IPOrpaMMy CpelHero o0ero oopa3oBanus B peaeaax OCBOCHUS
OOII CIIO =Ha 6a3e 0CHOBHOTO 001Iero 00pa3zoBaHus — MPOrPaMMbl MTOATOTOBKU KBATH()UITUPOBAHHBIX
pabouux, CIIy)Kalux, IPorpaMmMbl MOATOTOBKH crierinanucToB cpeanero 3eeHa (IITIKPC, ITIICC3).

1.2. O0masi XapakTepucTHKA Y4eOHOI TucuuIinubl «bunosorus

buonoruss — cucrema Hayk, M3ydarollias BCE ACHEKThl >KU3HHM, Ha BCEX YPOBHSX OpraHU3alMM >KUBOTIO,
HA4YMHAs ¢ MOJIEKYJSPHOrO U 3aKkaHuuBasi 6uocepHpiM. OObEeKTaMU U3y4eHUS OMOJIOTHH SBIISIOTCS KUBBIC
OpPTraHU3MBbI, UX CTPOCHUE U JKU3HEAEATEIbHOCTh, UX MHOT000pa3ue, MPOUCX0XKICHHE, SBOJIIOLUS U pacrpe-
JieJIeHUe )KUBBIX OPraHU3MOB Ha 3emiie.

OOmast 6uosiorust U3y4daeT 3aKOHbI HICTOPUYECKOTO U MHJIMBUAYAJIBLHOTO Pa3BUTUS OPTraHU3-
MOB, OOIIIME 3aKOHBI )KU3HHU U T€ OCOOCHHOCTH, KOTOPBIE XapaKTEePHBI JJIsI BCEX BHIOB KUBBIX
CYILIECTB Ha IUIAHETE, a TAKXKE UX B3aUMOJICHCTBUE C OKPYIKAIOIIEN CPEIOM.

Buonorus, Takum o6pazom, sBIASETCA OJTHOM M3 OCHOBOIIOJATAIOIIUX HAyK O YKHW3HM, a BJla-
JIEeHUE OMOJIOTMYECKUMMU 3HAHUSIMHU — OJHHUM U3 HEOOXOJHWMBIX YCJIOBUH COXPaHEHUS KU3HU
Ha IJIaHEeTe.

OcHOBY cojep>XaHUsI YYeOHOU AUCUMUIUIMHBI «BHUOJIOTHUS» COCTaBISIIOT CIEAYIOIIHNE BEHY-
e UJICHU: OTIIMYUTEJIbHbIC MPU3HAKHU KUBOU MPUPObI, €€ YPOBHEBAasi OpTaHU3alMsl U 3BOIIO-
usi. B COOTBETCTBUM C HUMH BBIACICHBI COJIEPKATEIbHbIC JIMHUU: OUOJIOTHsI KaK HayKka; Omo-
JIOTUYECKUE 3aKOHOMEPHOCTH; METOJbl HAyYHOT'O MO3HAHUS; KJIETKA; OPraHU3M; MOITYJISIIIHS;
BHJI; SKOCUCTEMBI (B TOM 4yHcJie Onocdepa).

ConeprxaHue yuyeOHOM AUCUUIUIMHBI HAIIPaBJIE€HO HA MOJATOTOBKY OOYyYarolIUXCs K PELICHUIO
BAXKHEHUIIIUX 3aj1ad, CTOSIIUX Iepe] OMOJIOTUYECKONW HAayKOW, — MO PallMOHAJILHOMY IIPUPO-
JIOTIOJIB30BAHUIO, OXPAaHE OKPYIKAIOIIEU CPEIbl U 3J0POBbS JIFOJCH.

B npodeccronabHBIX 00pa30BaTEIbHBIX OPraHU3AHAX, PEATU3YIOIMINX 00pa30BaTEIbHYIO
noporpaMMy cpeziHero ooumiero oobpasosanus B npejenax ocsoeHust OOII CITO na 6a3e ocHOB-
HOro o6uiero oopa3oBaHUsl, U3yUeHHE y4eOHOU IUCUMIUIMHBI «buosiorus» mnMeeTr cBOU OCO-
OEHHOCTH B 3aBUCHUMOCTH OT NMpoduisi npodeccuoHaIbHOT0 00pa3oBaHusl, 6a3upyeTcs Ha 3Ha-
HUSIX OOYyYarollMXCs, MOJYYECHHBIX MPU U3Yy4YEHUM OHOJIOTMU, XMMHUH, PU3UKHU, reorpaduu B
OCHOBHOM IIIKOJIE.

ITpu ocBoenuu npodeccuii CIIO u cnenuanpHoctet CI1O TexHuueckoro npoduis npodec-
CHOHaJILHOTO OOpa3zoBaHUsl Ouosiorust udydaercs Ha 6azoBoM ypoBHe PI'OC cpemnero obiero
obpazoBanwusi, ripu ocBoeHuu rnpodeccuit CI1O u cniermmansaocteit CITO ectecTBEHHO- HAYYHOTO
npoduist mpodeccHoOHaIbHOrO OOpa3oBaHMUsI OHOJOrvsl u3ydaeTrcss OoJiee yriryOJgeHHO, Kak
npoduiibHas yuyeOHas JUCUMILUIMHA, YUYUThIBaKoIIas cHNeludrKy OCBaMBAEMbIX Npodeccuil Wi
CIIeIUAJIBHOCTEM. DTO BBIpa’kaeTcsl B COJIEpKaHUM 00yUEHUsI, KOJUYECTBE YacOB, BbIAEISIEMbIX
Ha U3y4YEHHE OTJEJIbHBIX TEM YYE€OHOU NUCUMIUINHBI, INIyOMHE UX OCBOEHUsI OOydaroluMucs,
o0beMe M XapaKTepe NPaKTHUYECKUX 3aHITHM, NEMOHCTpalyii, BUJaX BHEAyJIAUTOPHOU camo-
CTOSITEJILHONU pabOThl CTYAEHTOB U T. II.

IIpu ocBoennu cnenuansHocTed CIIO rymanuTapHoro npoduis npodeccuoHaabHOTO 00-
pa3oBaHUs OMOJIOTHSI M3ydaeTcs B paMKax ydeOHo# nucuuninHbel «EctecTBo3HaHue» 00s13a-
TeapHOU TipeaMeTHOU obOiactu «EctectBeHHble Haykm» DPI'OC cpennero obmiero obpa3oBa-
HUSI.

IIpu otOope conepkanuss y4eOHOW AUCUMIUIMHBI «bBHOJOTHS» HMCIHOJIB30BaH KYJIbTYpPO-
COOOpa3HbI MOJIXOJl, B COOTBETCTBHM C KOTOPBHIM OOyYarolIMecs JOJKHBI YCBOUTH 3HAHUS U
YMEHHUsI, HeOOXOoaAUMBbIE 1JIs1 POPMUPOBAHUS OOIIEH KyJIbTYpPhl, ONPEAEISIONIEH aJeKBaTHOE MO-
BEJCHHUE YEeJIOBEeKa B OKPY’KaIOIIeH cpene, BOCTPEOOBaHHbBIEC B )KM3HU M B MPAKTUUYECKOU Jesi-
TEJIBHOCTH.



Oco6oe BHUMaHHE YJICJICHO YKOJIOTHYECKOMY OOpPa30BAHUIO M BOCIIMTAHUIO OOyYarOMINuXCs,
(opMupoBaHHIO Y HUX 3HAHUU O COBPEMEHHOU €CTECTBEHHO-HAy4YHOW KapTUHE MHpa, LIEH-
HOCTHBIX OPHUEHTAIUI, YTO CBUAETEIBCTBYET O TYMaHHU3aIlMU OUOJIOTHUYECKOTO 0Opa30oBaHUs.

Coaepxanue y4eOHOW IUCUMIUIMHBI OpeaycMaTpuBaeT (popMHUpPOBaAHHUE y OOYyUAIOIIMUXCS
OoOIIeHayYHBIX 3HAaHWI, YMEHHUH U HAaBBIKOB, YHUBEPCAIBbHBIX CIIOCOOOB JAESTEIBHOCTH U KIIIO-
YEeBBIX KOMIIETCHIIMHI, BKIIIOUAIONINX YMEHHE CPaBHUBATh OMOJIOTUYECKHUE OOBEKTHI, aHAJINU3U-
poBaTh, OLIEHUBATh U 0000IIATh IMOJIYYECHHBIE CBEICHUS, YMETh HAXOAUTh U HMCIIOJb30BaTh UH-
(popmanuio U3 pazIUYHBIX UCTOYHUKOB.

B conepxanuu yueOHOW AUCIHUILIMHBI KYPCUBOM BBIICJICH MaTepuail, KOTOPbIA Npu U3yde-
HUM OMOJIOTMHU KOHTPOJIIO HE MOJJIEIKUT.

HN3yuenue obuieoOpa3oBaTeabHON ydyeOHON nucuuninHel «buosorus» 3aBepuiaercs nojaBe-
JIeHueM UTOroB B ¢dopme auddepeHIIMPOBAHHOTO 3aUeTa WM dK3aMEHa B paMKaX MPOMEXKY-
TOYHOM arrectanMu cTtylieHToB B mnpouecce ocBoeHuss OOII CIIO ¢ nosydeHueM CpeHEro
ob1ero obpazoanus (ITTIKPC, TITICC3).

1.3. MecTo y4eOHO# TMCHUILINHBI B Y4eOHOM IJIaHe

JlucuumiuHa BXOAUT B 00111€00pa30BaTeNbHbIM UK U OTHOCUTCS K 0a30BBIM 0011€00pa30BaTEIbHbIM JMC-
LUIUIMHAM.

1.4. Pe3yabTaTbl 0CBOEHUS YUeOHOM IMCUMILIUHBI
OcBoenue cojiepxaHus yueOHoH quctuIinHbl «buosorusy obecrneunBaeT 10CTUKEHNUE CTYIEeHTaMHU Clle-
IYIOUINX Pe3yJIbTaTOB:
JIUYHOCMHBIX!
- cpOpPMHUPOBAHHOCTH YYBCTBA TOPJOCTH U YBKEHHS K UCTOPHH M JTOCTHKECHHSIM OTEUYECTBEHHOUW OMOIIO-
IMYECKON HayKH; MPEACTaBICHUS O LIEIOCTHON €CTECTBEHHO-HAYYHOM KapTUHE MUPA;
- IOHMMaHHE B3aUMOCBSI3M M B3aWMO3aBHCHMOCTH €CTECTBEHHBIX HayK, UX BIMSHHUS Ha OKPYKAIOIIYIO
cpeany, S3KOHOMUYECKYI0, TEXHOJIOTHYECKYI0, COLIMATIbHYIO  3THUECKYIO Cephl AeATEIbHOCTH YEJI0BEKa;
- CIIOCOOHOCTbH MCIOJIb30BaTh 3HAHUS O COBPEMEHHOM €CTECTBEHHO-HAay4YHOH KapTHHE MuUpa B 00pa3oBa-
TEJNBbHOM U Mpo(dhecCHOHABHON NeSATETbHOCTH; BO3MOXKHOCTH MH(POPMALIMOHHOM cpeibl 171l oOecriedeHus
MPOIYKTUBHOTO CaMO0OOpa30BaHus;
- BJIQJICHUE KYJIbTYPOH MBIIIJIEHNS, CIOCOOHOCTh K 00OOIIEHUI0, aHAIN3Y, BOCHPUATHIO HHPOPMALUU B
00JIaCTH €CTECTBEHHBIX HAYK, IIOCTAHOBKE IIEJM M BHIOOPY IyTEH €€ OCTHKEHHUS B NMPOPecCHOHATHHON
chepe;
- CIIOCOOHOCTH PYKOBOJICTBOBATHCS B CBOCH JEATEIIBHOCTH COBPEMEHHBIMH IMPUHIIMIIAMH TOJIEPAHTHOCTH,
JMajora U COTPY/IHUYECTBA; TOTOBHOCTh K B3aUMOJACUCTBUIO € KOJIJIETaMH, paboTe B KOJJIEKTUBE;
- TOTOBHOCTb MCIOJIh30BAaTh OCHOBHBIE METOJIBI 3aIIUTHI OT BO3MOXKHBIX MTOCIIEICTBUI aBapHid, KaTacTpog,
CTUXMHHBIX O€ICTBUM;
- obnamaHue HaBbIKaMHM 0€30MacHOl pabOThI BO BpeMsl IMPOEKTHO-MCCIEA0BATENbCKON M 3KCIEPUMEH-
TaJbHOM NEeATEeTBbHOCTH, IIPU HCIIOJIb30BaHUU J1a00PaTOPHOTO 000PYIOBAHNUS;
- CITOCOOHOCTD MCTOJIB30BATh MPUOOPETEHHBIC 3HAHKS M YMEHUS B MTPAKTUYECKON JEATEIBHOCTH U TIOBCE-
JTHEBHOM >KU3HU Ui COOMIONEHUS Mep MPO(QUIAKTUKN OTpaBJIEHUH, BUPYCHBIX U JAPYrUX 3a00J€BaHMIA,
CTPECCOB, BPEIHBIX MPUBBIUCK (KYPEHHUs, aJIKOTOJIM3Ma, HAPKOMAHHH); TIPABWIJI TIOBEJICHHUS B TIPUPOIHOM
cpexe;
- TOTOBHOCTh K OKa3aHHIO MEPBOW MOMOIIM MPH TPpaBMaX, MPOCTYAHBIX M JPYTUX 3a00JCBAHUSAX, OTPAB-
JICHUSAX MUIIEBBIMH MTPOIYKTaMH;
MemanpeomemHubix:
- OCO3HaHHUE COIMAJIBHOM 3HAUYMMOCTH CBOEH mpodeccun/crenuanbHOCTH, 00JalaHue MOTHUBALMEH K
OCYILIECTBICHUIO MPOGECCHOHATBHONU AEITEeIbHOCTH; DK3aMEeH IMPOBOIUTCS IO peHIeHHIo Mpodeccuo-
HaJIbHOW 00pa30BaTENIbHONW OpraHM3aluy JHUOO IO JKEJIAHUIO CTYIEHTOB IMPU U3YYCHUH Y4eOHOH AUCIH-
winHbl «bronorusy kak npopuIbHON y4eOHOM TUCIUTUIMHBIL.



- MIOBBIIICHNE HWHTEIUIEKTYallbHOTO YPOBHSI B TIPOIIECCE M3YyUSHUS] OMOJIOTHYECKHUX SIBIICHUH; BBIIAIOLTUXCS
JOCTUKEHUIM OMOJIOTHH, BOLIEAIIUX B OOIIEYEIOBEYECKYIO KYJIbTYPY; CIOKHBIX U MPOTHBOPEUYUBBIX IY-
Te pa3BUTUS COBPEMEHHBIX HAYYHBIX B3TJISAJ0OB, UJCH, TEOpUM, KOHIIEMIUH, TUIOTE3 (O CYIIHOCTH U
MIPOUCXOXACHUU KHU3HU, YEIOBEKa) B X0JI€ pabOThI C Pa3IMYHBIMU HCTOUHUKAMU WH(OPMALINK;

- CIIOCOOHOCTh OPTaHU30BBIBATh COTPYIHUYECTBO €AMHOMBINIICHHUKOB, B TOM YHCIIE C HCIIOJIb30BAHUEM
COBpPEMEHHBIX NHPOPMAITHOHHO-KOMMYHUKALMOHHBIX TEXHOJIOTUH;

- CIIOCOOHOCTH MOHUMATh MPHUHIIUIIBI YCTOMYUBOCTH U MPOJAYKTUBHOCTH KMUBOW MPUPOIBI, IYTH €€ U3Me-
HEHUS MOJ1 BIMSHUEM aHTPONOTEeHHBIX (aKTOPOB, CHOCOOHOCTH K CHCTEMHOMY aHAIIM3Y INI00ATBHBIX KO-
JIOTHUYECKUX MPOOIIEM, BOPOCOB COCTOSIHUSL OKPY’KAIOIIECH CPebl M PALMOHAIBHOTO HCIIOIB30BAHUS MTPH-
POJIHBIX PECYPCOB;

- yMeHHe 00OCHOBBIBATH MECTO M POJIb OMOJIOTUYECKUX 3HAHHMKA B MPAKTHUECKOHN ACSITEIHLHOCTU JIOJICH,
Pa3BUTHUH COBPEMEHHBIX TEXHOJIOTHH; ONMPENeNsITh KUBbIE OOBEKTHI B MIPUPOJIE; TPOBOAUTH HAOIIOACHUS
3a DKOCHCTEMAaMH C LEJIbI0 MX ONHCAHUS U BBIABJICHUS €CTECTBEHHBIX M AHTPOIIOI€HHBIX W3MEHEHHI;
HAXOJUTh U aHATU3UPOBATH MH(POPMAIUIO O KUBBIX O0BEKTAX;

- CIIOCOOHOCTH MPUMEHSTH OMOJIOTHUECKUE M AKOJIOTHUECKUE 3HAHUS JJIS aHATIN3a MPHUKIIAIHBIX TPOOIeM
XO3SIMCTBEHHOM JI€SITEIIbHOCTH;

- CIIOCOOHOCTh K CaMOCTOSITEIbHOMY IMPOBEACHUIO MCCIIEJIOBAaHMIA, MOCTAHOBKE €CTECTBEHHO-HAYYHOTO
AKCIIEPUMEHTA, HCIIOIb30BAHUIO MH(DOPMAIIMOHHBIX TEXHOJOTHI ISl pelleHUs Hay4YHbIX U npodeccro-
HAJIBHBIX 3a/1a4;

- CHOCOOHOCTh K OIIEHKE ATHYECKHX AaCleKTOB HEKOTOPBIX HCCIEAOBaHUUA B 00JIaCTH OMOTEXHOJOTHH
(KIIOHMpPOBaHUE, HCKYCCTBEHHOE OIUIO0TBOPEHHUE);

npeoMemHulX.

- c(pOpMHUPOBAHHOCTH MIPEICTABICHUM O POJIM U MECTE OMOJIOTMH B COBPEMEHHON HAyYHOU KapTUHE MUPA;
MMOHUMAaHKE POJIU OUOIOTHH B POPMUPOBAHUU KPYro30pa U PYHKIIMOHAIBHON TPAMOTHOCTH /ISl PEIICHHUS
MPAaKTUYECKUX 3a]1ay;

- BJIAJICHUE OCHOBOMOJAralOUIMMU IMOHATUSMH U MPEACTABICHUSMHU O )KMBOUM IPUPOJE, €€ YPOBHEBOU Op-
TaHW3AIIH U YBOJIIOIMH;, YBEPEHHOE MMOJIH30BAaHUE OMOIOTUYECKOW TEPMUHOIOTHECH U CUMBOJIMKOI;

- BIIQJICHHE OCHOBHBIMH METOJIaMU HAYYHOTO TO3HAHUS, UCMOIB3YEMBIMU MPH OMOIOTUYECKUX UCCIIEO0-
BAaHMSX JKUBBIX OOBEKTOB M DKOCHUCTEM: ONMUCAHUEM, U3MEPEHHEM, TIPOBEICHUEM HAOJI0/ICHUI; BBIsIBIIC-
HHE U OLICHKA aHTPOIIOT€HHBIX U3MEHEHUN B IIPUPOJIE;

- chopMUPOBAHHOCTH YMEHHUI OOBSICHATH PE3YJIbTAThl OMOJOTUYECKUX IKCIIEPUMEHTOB, PEIIaTh dJIEeMEH-
TapHble OMOIOTHYECKHE 331a4H;

- c(hopMHpPOBAaHHOCTH COOCTBEHHOW MO3UIUH 110 OTHOILIEHHUIO K OMojiorndeckoi nHpopMaluu, noisyqae-
MO U3 pa3HBIX UCTOYHUKOB, K TTI00ATHHBIM IKOJIOTUYECKUM MPOOIEeMaM U MyTSIM UX PeIIeHUs.



2. CTPYKTYPA U COAEP)KAHUE JTUCHUIIJIMHBI

2.1. Cogepxanne y4eOHOM AU CHUIIMHBI

PexoMeHnayemoe KOJTMYECTBO YaCOB HA OCBOEHHE MPOrPaMMbI TUCHHILIHHBI:
MaKCUMaJIbHOU y4eOHOW Harpy3ku oOyuaromierocs 54 4acoB, B TOM 4UCIIe
00s13aTeIbHON ayAUTOPHOM yueOHOM Harpy3ku oOydaromierocst 36 Jaca,
KOHCYJIbTAIIMH 11 00y4aroImuXxcst 2 4acoB,

CaMOCTOATENIbHON paboThl oOyuaromerocss 16 yacos

Dopma npomerHcymouHol ammecmayuu no OUCYUnIUHE

MECTP.

2.1. O0beM y4eOHOM AUCHUILIMHBI M BHIBI y4eOHOH pa6oThl MakcuMaibHasi yaeOHas | 54
HArpy3ka (Bcero)
O6si3aTeIbHAN Ay IUTOPHAS yueOHasi HArpy3Ka (Bcero) 36
B TOM YHUCIIE:
JIEKLIUA 36
KOHCYJIbTal[u1 2
CamocrosiTesibHas padoTa odyuaroierocs (Bcero) 16
B TOM YHUCJIC:
BHEAYJMTOpPHAsI CAMOCTOsITeNIbHAs paboTa
WHUBUAYaJIbHbIE TBOPUECKHE 3a/IaHUS

I3 — 1 ce-




2.3 Temaruueckuii rian

Bun yueOHo# padoThl

KoaunuecTBo 4acoB

BBenenue 2
1. YueHnue o KJIeTKe 3
2. Opranusm. PasmMHOXeHHE U UHIUBHU Iy AJILHOE Pa3BUTHE OPTaHU3MOB 6
3. OCHOBBI T€HETHUKH U CEJIEKIIUU 9
4. DBOJIIOIIMOHHOE YUECHHUE 7
5. Wcropus pa3BuTus )KU3HU Ha 3emiie 2
6. OCHOBBI DKOJIOTHUH 2
HToro 36
KOHCYJIbTAUMU 2
caMocTosiTeJIbHAsI padoTa

BHEAYJIUTOPHAS CAaMOCTOsITEIbHAsL pab0oTa, MHINBUIyAJIbHBIC TBOPUECKHUE 3aJaHUs 16

IIpoMmeskyTouHasi arTecTanusa B popme nudPpepeHIMPOBAHHOIO 3a4YeTa

Bcero

54




3. YCJIOBUS PEAJIM3ALIMU ITPOT'PAMMBI TIUCHUTIJIMHBI

3.1. XapakTepHucTuKka OCHOBHBIX BUJIOB Y4EOHOM 1€ATEIbHOCTH CTYAECHTOB

HaumenoBanue pas-
JeJIOB U TeM

Conep:xanue yueOHOIro MaTepuaJia

1

2

BBenenue

WNHcTpyKTax 1Mo oxpaHe Tpyla U mokapHoi 6e3onacHocTH. bruonorus kak Hayka. Llenn, 3amaun, MeTonsl u3y-
yeHus: Ouosnoruu. OObEKT U3y4eHus: OMOJIOTHH — >KKBask MpHpoJa. IIpu3Haky KUBBIX OPraHU3MOB M UX MHO-
rooOpasue. YpoBHEBas OpraHM3alMsl KUBOW TMPHPOIBI M 3BOMIONMS. MeToIbl MO3HAHHS KHUBOH NPHPOIBI.
OO01ue 3aKk0OHOMEpHOCTH OuosIoruu. Ponas Guonoruu B pOpMUpPOBAaHMN COBPEMEHHOM €CTECTBEHHO-HAYYHOMU
KapTUHBI MUpa U MPAKTUYECKON eATEIbHOCTH JItoei. 3HaueHre OMOJI0ruM MPH OCBOCHUH Ipodeccuil u cre-
IIMAJIbHOCTEH CpeaHero npoecCuoHaAIBHOr0 00pa30BaHMSL.

Pasznea 1. Yuenune o
KJIETKE.

Xumuyeckass opraHusauus kietku. Kierka — sieMeHTapHas jKuBas CHCTEMa U OCHOBHAsl CTPYKTYpPHO-
(byHKIMOHATBHAS €AMHUIA BCEX JKUBBIX OpraHu3MoB. KpaTkas uCTopus n3ydeHus! KICTKH.

XuMmuyeckass opraHu3anus KjieTku. OpraHn4ecKue U HEOPraHMYECKUE BELECTBA KJIETKU U JKUBBIX OpPTraHU3-
MOB. benku, yriaeBoibl, TUIU/IbI, HYKJIEMHOBbIE KUCIIOTHI U UX POJb B KIETKE.

Crpoenue u ¢yHKUMH KieTKU. [IpokapuoTuyeckue U 3yKapUOTHUYECKHE KIETKH. BUpychl Kak HeKJIeTo4Has
¢dbopMa xku3HU U uX 3HaYeHHe. boproa ¢ BupycHbiMu 3aboneBarmsivu (CITN/] u ap.) Llurormasma u kiieTouHas
MeMmOpaHa. OpraHou/ibl KJIETKH.

OOMeH BelllecTB U NpeBpallleHue dHepruu B kierke. [lmactuueckuil u sHeprernyeckuii ooMeH. CtpoeHue u
¢ynkuun xpomocom. JIHK — Hocutens HacnenctBeHHol uHdopmarun. Pernnkanus JHK. I'en. I'enernye-
ckuii kon. buocunTes Genka. XXKuzHeHHbINH UK KIeTkH. KieTku u ux paznooOpazue B MHOTOKJIETOYHOM Op-
ranusme. Judepennmponka kiietok. KnerouHnas Teopust CTpoeHusi opraHu3mMoB. MHTO3.

CamocrosiTesibHas padora.
1. Coobmienne «XUMHUYECKHI COCTaB KJIeTKH. Heopranuueckrue coeTuHEHUS
2. Tabmuna «IIpokapruOTHI U DYKapHOTHD».

Pa3nea 2. Opranusm.
Pa3sMHoOKeHHe ¥ MH-
AUBHUAYAJIbHOE pa3-
BUTHE OPraHU3MOB.

PazmHoxeHne opranu3smMoB. Opranusm — enHoe Lenoe. MHOrooopasue opranu3MoB. PasMHOkeHne — Bax-
HellIiee CBOMCTBO KUBBIX opranu3MoB. [lonoBoe u 6ecnionoe pasmHoxkeHue. Meios.

OO6pa3oBaHue MOJOBBIX KJIETOK U OIJIOJJOTBOPEHHE.

NuauBuayanbHOE pa3BUTHE OpraHu3Ma. OMOpPHOHAIBHBIN 3Tal OHToreHe3a. OCHOBHbBIE

CTaguu SMOpHOHANBHOTO pa3BUTHA. Opranorenes. [loctaMOpuoHanbHOE pa3BUTHE.

Cx0ACTBO 3apObIlIEH TPEACTABUTENEHN Pa3HBIX IPYII MO3BOHOYHBIX KaK CBHJIETEIBCTBO

UX 9BOJIFOLIMOHHOTO poAacTBa. [[puunHel HapyleHui B pa3BUTUN OPTaHU3MOB.

WNunnBuayansHOE pa3BuTHE YenoBeka. PenpoaykTuBHOe 310poBke. [locnencTBus BIUSAHUS aIKOTOJIs, HUKOTH-
Ha, HAPKOTUYECKHX BEIIECTB, 3arPSI3HEHUS CPE/Ibl HA Pa3BUTHE YEJIOBEKA.




CamocrosiTesbHasi padora.
1. Kpoccopa. «becnonoe u noiaoBoe pazMHOX)eHHEe. Meito3y.
2. Coobmienue. «OrmIo10TBOPEHUE)

Pa3gea 3. OcHOBBI
FeHETUKHU U CeJIeK-
UH.

OCHOBBI y4YeHUsI O HACJIEJICTBEHHOCTH W M3MEHUYMBOCTU. | €HETMKa — HayKa O 3aKOHO-MEpPHOCTSIX Hacle[-
CTBEHHOCTH U M3MEHUYMBOCTH OpraHu3moB. . MeHaenb — OCHOBOMNOJIOKHUK TeHeTukd. |'eHeTndeckas Tep-
MUHOJIOTUS U CUMBOJIUKA.

3aKOHbI T€HETHKH, ycTaHOBIeHHbIe . MenaeneM. MoHorubpuaHoe U JUrHOpUIHOE CKpEIIUBaHUEe XpOMO-
COMHasi TEOpHs HaclleICTBeHHOCTU. B3aumoeiicteue renoB. ['eneruka nosa. ClemieHHOe ¢ TTOJIOM Haclie0-
BaHUe. 3HAUYE€HUE TeHETHKH JUIsl CeNEeKINH U MequiuHbl. HacnencTBenHble 60JIe3HU YeIoBeKa, UX MPUYUHBI U
npodunakTuka. 3aKOHOMEPHOCTH W3MEHUYMBOCTH. HaciencTBeHHas, WM TEHOTHITMYECKAas, W3MEHUYHUBOCTD.
MonudukanonHasi, Wik HEHAcleACTBEHHAs, U3MEHUYMBOCTh. | eHeTHka denoBeka. ['eHeTMKa M MeAMIIMHA.
MarepuanbHbie OCHOBBI HACJIEICTBEHHOCTH W M3MEHYMBOCTH. | €HEeTHKa M SBOJIOIIMOHHAS Teopus. | eHeTruka
nonyysiiuii. OCHOBBI CENEKIIMHM PACTeHUM, )KMBOTHBIX M MUKPOOpPraHU3MOB. ['eHeTnka — TeopeTudeckas oc-
HOBa cenekiuu. OoMallHUBaHUE KUBOTHBIX U BBIPAIIUBAHUE KYJIbTYPHBIX PACTEHUN — HayaJbHBIC TAIlbl
cenekuun. Yuenue H. M. BapunoBa o 1ieHTpax MHOTro00Opa3usi U MPOUCXOKACHUS KyIbTypHBIX pacTeHuid. Oc-
HOBHBIE METObI CEJICKIIMU: TUOPUAN3AIMA U UCKYCCTBEHHBIM 0TOOp. OCHOBHBIE JOCTHUXKEHHUS COBPEMEHHOU
CEJIEKIIMH KYJIbTYPHBIX PACTEHUH, TOMAITHUX KUBOTHBIX U MUKPOOPTaHW3MOB. bruorexHomorus, ee 10CTHxe-
HUS Y TIEPCTICKTUBBI PA3BUTHUS. DTUUYECKHUE ACMEKThl HEKOTOPBIX JOCTHXKEHHM B OnotexHosnoruu. Kionupona-
HUE KUBOTHBIX (IIPOOJIEMBI KIIOHHPOBAHHUS YEIIOBEKA).

CamocrosiTesibHas padora.
1. Coobumenune. «OqoMalIMBaHUE KAK HAYAIBHBINA ITAIl CEJIEKIIUN
2. Taomuna. «Ycrnexu ceaeKIumny

Pasnea 4. Ilpoucxox-
JeHNe U Pa3BUTHE
JKH3HH Ha 3emure.
IBOJIIOLIMOHHOE Yue-
HHE.

[IpoucxoxaeHne u HavYaabHbIC dTAIbl PA3BUTHS KU3HU Ha 3emiie. [ UIoTe3bl MPOUCXOXKISHUS Ku3HU. V3yde-
HUE OCHOBHBIX 3aKOHOMEPHOCTEW BO3HMKHOBEHMS, Pa3BUTHS U CYLIECTBOBAHMS >KU3HM Ha 3emuie. Y ClIOXKHe-
HUE )KUBBIX OPTaHU3MOB B TIPOIECCE IBOIOIIH.

MHoroo0pasue KHBOro MUpa Ha 3eMIie M COBpEMEHHAsI €0 OpraHu3aIHsl.

HcTopus pazButus 3BoOIMOHHBIX uei. 3HadueHue padot K. Jlunnes, XK. b. Jlamapka B pa3BUTHU SBONIOIU-
OHHBIX UJeH B Onosyoruu. JBomonronHoe yuenue Y. Jlapsuna.

EctectBennsblit or60p. Ponb 3BOMONIMOHHOTO yueHHUs B (OPMHPOBAHUH COBPEMEHHON €CTECTBEHHO-HAYyUHOU
KapTHHBI MHpa. MuKposBosronus 1 Makpospoaronns. Konnenuusa Buaa, ero kpurepuu. Ionmynsauusa — cTpyk-
TypHasl eMHHIIA BUJIa U IBOMONUU. J[BroKyIIHe cuitbl 3Bofonnd. CHHTETHYECKast TeOpUs IBOTIONUU. MUKpPO-
sBomtonius. CoBpeMeHHbIe mpesncTaBienus o BupooOpazoBanuu (C. C. YUersepukos, 1. W.llImansraysen).
MaxkposBomrorus. JlokazaTenbcTBa IBOIOIHH.

Paznea S. Ilpouncxox-
JAeHNe YeJI0BeKa

AnTponorenes. JOpoitonus npuMatoB. CoBpeMEHHbIE THIIOTE3bl O MPOMCXOXKJEHUU uenoBeka. Jlokazarenb-
CTBa POJCTBA YEJIOBEKA C MIIEKONIUTAIOIIMMU KUBOTHBIMHU. JTallbl IBOJIIOLNHN YEIOBEKA. YeI0BEUECKHE PaChl.




PozncTBO M €IMHCTBO IPOUCXO0KIEHUS YEI0BEYECKUX Pac.
Kpurtuka pacusma.

CamocrosiTesibHasi padora.
1. Tab6muna. «Pa3Burne )U3HU HA 3eMiIe)
2. KpoccBopa. «IIporcxoxaeHue 4eIoBeKay.

Pazgen 6. OcHOBBI
sKkoJioruu. buonuka.

DKoJNorusi — HayKa O B3aMMOOTHOIICHHSIX OPTaHU3MOB MEXAY COOOW M OKpYyKaromeh cpeaon. DKolorude-
cKkue (QakTophl, UX 3HAYCHHUE B KU3HU OPraHU3MOB. DKOJIOTHUECKHE CUCTeMbl. BumoBas 1 mpocTpaHCTBEHHAS
CTPYKTypa 3KocucTeM. [IumieBsie cBA3M, KpyTrOBOPOT BEIIECTB U MIPEBPALICHUE SHEPTUU B IKOCUCTEMAX. Mexk-
BUJIOBBbIE B3aUMOOTHOILICHUSI B AKOCHCTEME: KOHKYpPEHIUS, CHMOHMO03, XUITHUYECTBO, apa3utu3M. [IpuanHbl
YCTOMYMBOCTH M CMEHBI 3KkocucteM. Cykineccuu. MckyccTBeHHBIE cOOOIIECTBA — arpodKOCUCTEMBI U ypOo-
skocucteMbl. buocdepa — rinobanpHas sxocuctema. Yuenue B. U. Bepnanackoro o 6uocdepe. Ponb xuBbIx
opranu3MoB B Ouocepe. buomacca. KpyroBopor BaxxHeH X OMOTEHHBIX 2JIEMEHTOB (Ha MPUMEpEe yriepoa,
aszota u ap.) B omocepe. buochepa u yenosek. Mzamenenus B 6nocdepe. [locnencrus nesrenbHOCTH
YeJI0BEKa B OKpYXarollen cpene. Bo3aelicTBue npon3BOACTBEHHON IEATEIbHOCTH HA OKPYKAIOIIYIO CPENy B
obractu cBoeit Oynymei mpodeccuu. ['106anbHbIe SKOIOTHYECKHE MPOOIEMbI U IYTH UX PELICHUSI.

CamocrosiTesibHas padora.
1. Cxema. «DKOCUCTEMBI»

Koncyabranuun

1. JlokazarenbCTBa 3BOJIFOLIMHU
2. IlpoucxoxieHue 4eloBeKa.




3.2. Y4yeOHO-MeTOANYECKOE U MATePUAJIbHO-TeXHUYeCcKoe o0ecneyeHue NMporpaMmal
yuyeOHO# nucuuniauHbl «buosorus»

Peanuzanus mporpaMMbl AUCHUILUIMHBI TPeOyeT HaNU4Ks yueOHOro kabuneta «buonorus».
OobopynoBanue y4eOHOro KabuHeTa:

1. MeGernp u crarimoHapHoe 000py/J0BaHUE

- MOCAJI0YHBIC MECTA MO KOJMYECTBY CTYICHTOB;

- pabouee MecTO IpernoiaBaTers;

- KOMIUIEKT y4eOHUKOB;

- IEMOHCTPALMOHHBINA CTOJ;

- KHWDKHBIC MKaQBbI;

-JI0CKa ayTUTOPHAs;

2. YueOHOo-HarIsAHbIe MOCOOUs B TabopaTopHOE 000pYyI0BaHKE

- MUKPOCKOTI I MUKPOTIpENaparsl,

- mozeinb moJiekyibl [JTHK;

- HarJsAHbIe mocoOusi: 6uocuHTe3 Oeika, Omocdepa M YenoBeK, MEPEKPECT XPOMOCOM, B3aUMOMICH-
CTBHE B IPUPOIHBIX COOOIIECTBAX;

3. Texuuueckue cpencTBa 0OydeHUs:

[1K, MynbTHUMEIMANIPOSKTOP, KOMIUIEKT BuacopmibMoB, DVD mieep, BUI€OMarHuToQpoH, TEICBU30D,
JIeMO-CHCTEMA.

3.3. UndopmaunonHoe odecrniedeHue 00yueHust

[lepeuens peKOMEHyeMbIX YUeOHBIX HU3AaHUI, HHTEPHET-PECYPCOB,
JIOTIOJTHUTEBHON JIUTEPATypPhI

OcHOBHbIE HCTOYHHUKH UCTOYHUKH:

1.

Koncrantunos B.M. O6mas 6uosnorus : Y4eOHUK IJs CTYJIEHTOB YUpEKIEHHUI cpeaHero mpodec-
cuoHanpHOrOo oOpasoBanmst / B. M. Koncrantunos; Pen. T.®D.Camumnua; Pen. C.I1.Ilaranmoga,
A.N.3otoBa. - 12-¢ u3xa.,crep. - M. : Akaagemusi, 2014.

buonocus : yaeOHUK U IPAKTUKYM IS CpeaHEro mpodeccuoHalbHoro oopasopanus / B. H. Spwi-
ruH [u ap.] ; moxa penakuuei B. H. Apeiruna. — 2-e uzn. — Mocksa : UznatensctBo FOpaiir, 2019.
— 378 ¢. — (Ilpodeccuonanproe obpazosanue). — ISBN 978-5-534-09603-3. — Tekcr : ek-
tpounsiii // DBC Opaiir [caitr]. — URL: https://biblio-online.ru/bcode/433339

Obyxoe, /]. K. buonorus: KJIeTku U TKaHU : yyeOHOe mocodue Juisl CpeiHero npodecCuoHaIbHOrO
obpazoBanus / JI. K. O6yxos, B. H. KupunenkoBa. — 3-e uzn., nepepab. u mon. — Mocksa : 13-
narensctBO FOpaiit, 2019. — 358 ¢. — (IIpodeccuonanbroe oopazoBanue). — ISBN 978-5-534-
07499-4. — Tekcr : onekrponnsii // DOBC IOpaiir [caiit]. — URL: https://biblio-
online.ru/bcode/441999

I[OHOJIHI/ITGHLHLIC HCTOYHUKU:

1.

3.

Epemuenxo, O. 3. buonorus: yuenue o 6uochepe : yuedOHOEe mocoOue Njisi cpeaHero npodeccuo-
HanbHOTO oOpazoBanus / O. 3. Epemuenko. — 3-e u3l., nepepad. u gomn. — Mocksa : U3znarens-
ctBo IOpaiit, 2019. — 236 ¢. — (IIpodeccronansHoe obpa3oBanue). — ISBN 978-5-534-10183-6.
— Tekcr : anextponnsiit / DBC FOpaiit [caiit]. — URL.: https://biblio-online.ru/bcode/429497
Epwos, 0. A. buoxumust : y9eOHUK W MPAKTUKYM IS CPEIHET0 MPOoQeCCHOHAIBHOTO 00pa3oBa-
nus / 10. A. Epmos, H. W. 3aiinesa ; mox pemakiueid C. U. Illykuna. — 2-e u3., ucrp. U 100, —
Mockga : M3narensctBo FOpaiit, 2019. — 323 ¢. — (IIpodeccronanproe odpasoranue). — ISBN
978-5-534-10400-4. — Tekcr : snekrponHsiii / DBC IOpaiit [caiit]. — URL: https://biblio-
online.ru/bcode/442538

Haxaesa, B. Y. buonorus: reHetuka. [IpakTudyeckuii Kype : yaeOHOE MocoOue I CPEAHETO MpPOo-
(deccuonanpHOro obpasopanwms / B. . HaxaeBa. — 2-e 3., mepepad. u pom. — Mocksa : U3na-
tenbcTBO FOpaiit, 2019. — 276 c¢. — (IIpodeccuonanproe obpazoBanue). — ISBN 978-5-534-



https://biblio-online.ru/bcode/433339
https://biblio-online.ru/bcode/441999
https://biblio-online.ru/bcode/441999
https://biblio-online.ru/bcode/429497
https://biblio-online.ru/bcode/442538
https://biblio-online.ru/bcode/442538

07034-7. — Tekcr : onekrponsbii // DBC IOpaiit [caiit]. — URL: https://biblio-
online.ru/bcode/441847
HNuTepHeT-pecypcebl:
1. YauBepcanbHast sHIpKI0oneus «Kpyrocser». @opma goctyma: Www.Krugosvet.ru
2.Untepuer-pecypc. bubmmoreka wunctutyta «OTKpBITOEe 0O0mIEecTBO». Popma jgocryma:
www.anditorium.ru
3.Ikonbubnii Mup: buonorus http://school.holm.ru/predmet/bio/
4. «Hayunas cetb» - http://www.nature.ru/
5. http://obr.1c.ru/catalog.jsp?top=6 — peneTuTop 1Mo OHOJOTHH B PeKHME «ON-liney.
6. http://www.examen.ru/add/manual/School-Subjects Hudopmanmonnsiii caiit Examen.ru
[IpenMersl mKonbHON mporpaMMmbl. CHpaBOYHMK IO OCHOBHBIM MPEIMETAM ILIKOJIBHOW IIpO-
rpaMMBl, MToJIe3Hast UH(OpMAaLU IS CIaYM SK3aMEHOB U MOCTYIICHUS B BY3.
7. OOyuaromue sHIMKIoNeAUU: "buonorus”
8. http://lwww.biotechnolog.ru — marepuasl 10 OHOTEXHOIOTHH



https://biblio-online.ru/bcode/441847
https://biblio-online.ru/bcode/441847
http://school.holm.ru/predmet/bio/
http://www.nature.ru/
http://obr.1c.ru/catalog.jsp?top=6
http://www.examen.ru/add/manual/School-Subjects
http://www.informika.ru/text/database/biology/
http://www.biotechnolog.ru/













