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1. MACHOPT PABOYEM MPOT'PAMMBI YYEFHOU JUCHUILIAHBI

1.1. ITosicHuTeIbLHASA 3aMIUCKA

PaGouast mporpaMMa IUCHUIUIMHBI SBIISETCS YacThbI0 OCHOBHOI 00pa3oBaTesbHOI Mporpammsbl Quiinaia
«JIpITKApUHOY» TOCyAapcTBeHHOro yHUBepcuTeTa «/lyoHa» mo npodeccun 13.01.10 DjaexkTpoMoHTep 1O
PEMOHTY M 00CTYKUBAHMIO 3JIEKTPO00OOPYyA0BaHMs (110 OTPACIAM).

[Tporpamma o6meoOpa3oBaTebHOM yueOHOW MUCIMIUIMHBI «BHONOrHsS» MpenHazHaueHa Ui W3Yy4eHUs
OMOJOTMH B MPOQECCHOHANBHBIX O00pa30BaTENbHBIX OPraHU3alUsAX, PEaTU3YIOMIUX 00pa30BaTEIbHYIO
porpamMMy CpeIaHero oomiero oopa3oBaHus B IpeaeIax OCBOSHHSI OCHOBHOM 00pa3oBaTeIbHOM MpOrpam-
Mol CITO (OOII CIIO) Ha 6a3e 0CHOBHOTO OOIIEro 0Opa30BaHMsI NMPU MOJITOTOBKE KBATU(DHUITMPOBAHHBIX
pabouux, CIIy)KalluX U CIEIUAINCTOB CPETHETO 3BEHA.

[Iporpamma pa3zpaborana Ha ocHoBe TpeboBanuii ®I'OC cpemnero obmiero oOpa3oBaHMsl, MPEAbSIBILC-
MBIX K CTPYKTYpE, COIEP)KAaHHIO U PE3yJIbTaTaM OCBOCHUS y4yeOHOW NuCHHILINHBI «bHonorus», B cooT-
BETCTBUU ¢ PexoMeHIanusMu Mo opraHu3aluy MoidydeHusl cpeqHero oouiero oOpa3zoBaHus B Mpeaenax
OCBOCHHS 00pa30BaTENLHBIX MPOTPAMM CPEIHETO MPO(hEeCCHOHAILHOTO 00pa30BaHMs Ha 0a3e OCHOBHOTO
o0miero oOpazoBaHusl ¢ y4eToM TpeOoBaHMi (peepambHBIX T'OCYIapCTBEHHBIX OOpa30BaTENIbHBIX CTaH-
IapTOB W TIOIy4aeMOW NpOoQecCHy WM CIEHUATBHOCTH CpelHEero mnpodeccHoHAILHOTO0 00pa30BaHUs
(mucpmo [lemapraMeHTa rocy1apcTBEHHON MOJUTHKHU B cdepe MoAroToBKU padounx kaapos u JI1O Mu-
HoOpHayku Poccum ot 17.03.2015 Ne06-259), ¢ yuerom [IpumepHOii OCHOBHOH 00pa3oBaTEIBHOMN MPO-
rpaMMBbI cpeHero obmiero oopazoBanusi, 0100peHHOM pelieHreM GeaepatbHOro yueOHO-MEeTOAUYECKOTO
00beTMHEeHNS TI0 001IeMy 00pa3oBaHuIo (TpoToko oT 28 uronst 2016 1. Ne 2/16-3).

Copep:xanue nmporpamMmbl «bronorus» HanpaBIeHO HA JOCTUKEHHUE CIASAYIOUINX [EIei:

e TONy4eHHe (yHJAMEHTAIbHBIX 3HaHUI 0 Ononormueckux cucremax (Kmerka, Opranusm, [lomyms-
uus, Bun, Dxocucrema); HICTOpUM Pa3BUTHUSI COBPEMEHHBIX MPECTABICHUN O )KMUBOW NMPUPOJE, BbI-
JArOIIUXCA OTKPBITHSAX B OMOJIOTMYECKON HayKe; PO OMOJIOTMYECKOH HaykKd B (POPMHPOBAHUHU
COBPEMEHHOM eCTECTBEHHO-HAYYHOU KapTUHBI MUPA; METO/IaX HAYYHOT'O MTO3HAHUS;

e OBJIAJICHUE YMEHUSIMH JIOTHYECKH MBICIUTH, OOOCHOBBIBATh MECTO M POJIb OMOIOTUYECKUX 3HAHHUN
B IPAaKTUYECKOHN NEeSATEIbHOCTH JII0/IeH, Pa3BUTUH COBPEMEHHBIX TEXHOJIOTUH; ONpEeAesaTh KHUBbIE
OOBEKTHI B MPUPOJIE; MTPOBOIUTH HAOIFOIEHUS 32 SKOCHCTEMaMH C IIeTbI0 WX ONMCAHMS U BBISBIIC-
HUSl €CTECTBEHHBIX M AQHTPOIOTE€HHBIX W3MEHEHWMH; HaXOJIUTh U aHAJIU3UPOBATh MHPOPMALUIO O
JKHBBIX 00BEKTaX;

e Ppa3BHUTHE MMO3HABATEIbHBIX MHTEPECOB, MHTEIEKTYalIbHBIX M TBOPYECKUX CHOCOOHOCTEH 0Oyua-
IOIINXCS B MPOLIECCE M3YYCHUSI OMOJIOTHUYECKUX SIBIICHHH; BBIJAIOIINXCS JTOCTHIKEHUN OHOJIOTHH,
BOILEAIINX B OOIIEYEIOBEUECKYIO KYJIBTYPY; CIOXKHBIX U MPOTHBOPEUUBBIX MYyTEH pa3BUTHSA CO-
BPEMEHHBIX HaYYHBIX B3TJISIIOB, HJIEH, TEOPUH, KOHLIENIIHA, THITOTE3 (O CYIIHOCTH M MIPOUCXOKIE-
HUM JKU3HU, YeJIOBEKa) B X0/1€ pabOTHI C pa3IUYHBIMU HCTOYHUKAMU HH(POPMALIUY;

e BOCIUTaHHE YOSKIEHHOCTH B HEOOXOJIMMOCTH TIO3HAHUS KUBOW MPUPOIBI, HEOOXOTUMOCTH pallu-
OHAJIBHOTO NPUPOAOINOJIb30BAHUS, OEPEKHOTO OTHOUICHUSI K MPUPOAHBIM pecypcaM U OKpYyKaro-
e cpene, COOCTBEHHOMY 3/I0pPOBBIO; YBa)XKEHUS K MHEHHIO OIIOHEHTA MpU O0CYX AEHUHU OHOI0-
TMYECKUX Mpo0iIeM;

e JICIIOJI30BaHKE NMPHOOPETCHHBIX OMOJIOTUYECKAX 3HAHWHA W YMEHUH B TOBCEIHEBHOM JKHU3HU JUIS
OLIEHKU TIOCJIEJCTBUNA CBOEH AEATENIbHOCTH (M JAEATENIbHOCTH JAPYIHMX JIIOJIeH) MO OTHOILICHUIO K
OKpYy’Xarollen cpeze, 3J0pOBbI0 IPYTUX JIIOJeH U COOCTBEHHOMY 370pPOBbIO; 0OOCHOBaHHE U CO-
OmozieHre Mep NMpo(UIaKTUKK 3a00JIeBaHui, OKa3aHHe MEePBOM MOMOIIM MPH TPaBMax, COOJIOIe-
HUE MPaBIJI TIOBEACHHUS B TIPUPO/IC.

[Tporpamma y4ueOHON TUCHMITIMHBI «bHONOTHSA» ABISETCS OCHOBOM JJIS pa3padOTKH pabOvYMX MPOrpamM,
B KOTOPBIX MpodeccroHabHbIe 00pa30BaTeIbHbIC OPTaHU3alliH, pealln3ylone 00pa30BaTebHYO MPO-
rpammy cpeaHero obmiero odpasoBanus B npenenax ocBoenuss OOII CIIO na 6a3e 0CHOBHOro 0oOIIero
00pa3oBaHMsl, YTOUHSIOT COJIEpYKaHUE YUeOHOTO MaTepHaa, MocleI0BaTeIbHOCTh €ro H3y4eHUs, pacipe-



JeNieHre Y4eOHBIX 4acoB, TEMAaTHKY pedepaToB (HOKIAIO0B), BUIBI CAMOCTOSTEIbHBIX Pa0OT, YUUTHIBAs
crenu(puKy IporpaMM MOArOTOBKH KBaTHU(PHUIIMPOBAHHBIX Pab0UMX, CIYyXAIIUX U CIELHAIUCTOB CpeaHe-
0 3B€Ha, OCBaWBaeMON POQEeCcCUu WU CIICIUATFHOCTH.

[IporpaMMa MoOKeT MCHOJIB30BAaTHCS APYTUMU MpodecCHOHATbHBIMU 00pa30BaTeNbHBIMU OpTraHU3allu -
MU, PeaH3yIIIMHI 00pa30BaTEIbHYIO IPOrPaMMy CPEAHEro 00IIero 00pa3oBaHus B MPe/IesiaX OCBOCHUS
OOII CIIO na 6a3e 0CHOBHOTO 001IeT0 00pa30BaHUs — MPOTPAMMBI MOJTOTOBKH KBATU(DHUITUPOBAHHBIX
pabouux, Ciry>Kalux, MporpaMMbl MMOATOTOBKH crieruanuctoB cpeanero 38eHa (IIIIKPC, TITICC3).

1.2. O6masi xapakTepucTHKA y4eO0HOi# JUCHUITHHBI «bHoJI0THs»

buonorus — cucrema Hayk, M3y4darollas BCE ACIEKThl JKM3HHM, HA BCEX YPOBHSAX OPraHMU3ALMH >KHBOTIO,
HAYMHAs C MOJICKYJIIPHOTO M 3aKaH4YMBasg OuocepHbiM. OObEeKTaMU N3ydeHUs] OMOJIOTHHU SIBJISIOTCS KUBBIC
OpPraHu3Mbl, MX CTPOEHHE WU JKU3HEAEATENbHOCTb, MX MHOroo0pas3ue, MPOUCXOXKICHHE, SBOJIIOLUA U
pacnpeziesieHue )KUBbIX OPraHu3MOB Ha 3eMII€.

OOmrast OMOJOTHS M3yYaeT 3aKOHBI MCTOPHUYECKOTO W WHAWBHIYaTbHOTO PA3BUTHUS OPraHU3MOB, OOIIHeE
3aKOHBI HU3HU U T€ OCOOEHHOCTH, KOTOPHIE XapaKTEPHBI JUUIsl BCEX BUJOB JKUBBIX CYILECTB Ha IUIAHETE, a
TaK)K€ UX B3aMMOJEHCTBHUE C OKPYXKAIOIIEH Cpeloi.

EI/IOHOFI/IH, TaK1M O6p330M, SABJICTCA OHHOﬁ N3 OCHOBOIIOJIArarOIHUX HAYK O JKU3HHU, a BJIAJACHHUC
OHOJIOTNYECKUMHU 3HAHUSIMU — OJHUM U3 HGO6XOZII/IMI)IX YCJIOBI/Iﬁ COXPAaHCHUS )KU3HU HA IJIAHCTC.

OcHOBY cojaepxaHusl y4eOHOW JUCHUIUIMHBI «BUOJIOTHS» COCTABISIOT CICIYIOIIHE BEAYIIHE WICH:
OTJINYUTENbHBIE MTPU3HAKU >KUBOW MPHUPOJBI, €€ YPOBHEBAs OpraHU3alus U 3BOJOUUs. B coorBercTBUM €
HUMH BBIICJICHBI COAEPKAaTEIbHbIC JTUHUU: OMOJIOTHS KaK HayKa; OMOJOTUYECKHE 3aKOHOMEPHOCTH; METOIbI
HAyYHOTO MMO3HAHUS; KJIETKa; OPraHu3M; MOIMYJIISALHUS; BUJI; SKOCHCTEMBI (B TOM uucie onochepa).

Copepxanne yueOHOW AMCHUIIIMHBI HAMPABICHO Ha MOATOTOBKY OOYYAIOUIMXCA K PEIICHHI0 BaXKHEHIINX
3a/a4, CTOAIIUX Iepen OHOJOTrHYecKOW HAyKOW, — M0 paluOHAIBHOMY HPUPOJIOTNOIL30BAHUIO, OXpaHe
OKpY>KaloIIEH Cpelibl U 30POBbS JTHOJICH.

B npodeccronanbHbIX 00pa3oBaTeNbHBIX OPraHU3ALUAX, PEATH3YIOIUX O00pa30BaTEIbHYI0 MNpPOTrpamMmy
cpenHero obmiero oopasosanus B npenenax ocsoenuss OOII CITO na 6a3e ocHOBHOro 0011€ro 00pa3oBaHusl,
U3y4YeHHE Y4eOHON IUCHUIUIMHBI «bHOJOrus» HMMeeT CBOM OCOOEHHOCTH B 3aBHCHMOCTH OT HpOduUis
npo¢ecCHOHATBLHOTO 00pa30BaHus, Oa3sUpyeTcss Ha 3HAHUAX OOYyYaroIUXCs, MOJYYEHHBIX MPU HU3YYEHUH
OMOJI0T UM, XUMUH, (PU3UKHU, Teorpaduu B OCHOBHOW HIKOJIE.

[Ipu ocBoenuu mpodeccuii CIIO u cnenmansHocTeit CIIO TexHmyeckoro mpoduiis mpodheccuoHaTbLHOTO
oOpa3zoBanust Ouosyorust uzydaercss Ha Oa3oBoM ypoBHe PI'OC cpeanero oOmiero oOpa3oBaHUS, INPH
ocoenuu npodeccuii CI10 u cnennansHocteit CIIO ecTecTBEHHO- HAYYHOTO MPOGUIIs MPOPECCUOHAIBHOTO
oOpazoBaHusl Ouonorus wu3ydaercs Oojee yriyOJgeHHO, Kak mpoduiabHas y4yeOHas JUCHMIUIMHA,
YUUTHIBAIOMIAS CHIEIU(PHUKY OCBaNBAEMBIX MPOMECCHi WITH CHIETIMATBbHOCTEH. DTO BRIPAKAETCS B COJICPIKAHUN
00y4YeHHs, KOJIMIECTBE YACOB, BHIIEISIEMbIX Ha M3YYEHUE OTIEIBHBIX TEM YU4eOHOH NUCIUILINHBI, TITyOnHE
UX OCBOCHMA OOYYaIOIIUMHCS, O0ObeMe M XapaKTepe NPaKTUYECKUX 3aHATHH, JEMOHCTpalui, BUAAX
BHEAy/IUTOPHOIN CaMOCTOATEIbHONU pabOThl CTYJEHTOB U T. II.



[Ipu ocBoenuu cnemuanpHocTet CIIO rymanuTapHoro mnpoduis MNpoGecCHOHATBHOTO 00pa3oBaHUs
OWosorusi M3y4aercss B pamMkax ydeOHOW maucuurminHbl «EcTrecTBo3HaHWE» 00sS3aTEIBHOW MPEIMETHOM
obnactu «EcrectBennsie Haykn» OI'OC cpennero oduiero oopa3oBanusi.

[Tpu oT6ope copepkanus yueOHON AMCUUIUINHBI «BHOTIOTHS» UCIOIB30BaH KYJIbTYpPO-CO00Opa3HbIN MOAXO/,
B COOTBETCTBUM C KOTOpPBIM OOyYaroIlMecs: JOJDKHBl YCBOMTH 3HAHUS M YMEHHs, HEOOXOAUMBIE IS
dbopmupoBaHus o01Lell KyIbTypbl, OIPEAEIIONIeH afeKBaTHOE IIOBEICHHE YEJI0BEKa B OKPYXKAIOLIEH cpee,
BOCTPEOOBAHHBIE B )KM3HU U B IPAKTUYECKOH J€SITEIbHOCTH.

Oco60e BHUMaHHE Y/IEIEHO YKOJOIMUECKOMY 00pa30BaHUIO U BOCIIUTAHUIO 00y4aromuxcs, (OpMUPOBAHUIO
Yy HUX 3HAaHMM O COBPEMEHHON €CTECTBEHHO-HAy4YHOW KapTHUHE MHUPA, LIEHHOCTHBIX OpPUEHTALUH, YTO
CBHJIETEJILCTBYET O T'YMAaHU3ALUU OMOJIOTHYECKOro 00pa3oBaHusl.

Conepxanne ydyeOHOM IUCHUIUIMHBI TpeaycMaTpuBaeT (OpPMHUpPOBaHHUE Yy OOydYarOMIMXCS OOIIEHAYYHBIX
3HAHWUW, YMEHUW UM HAaBBIKOB, YHUBEPCAIBHBIX CIOCOOOB JEATENBHOCTH W KIIIOYEBBIX KOMIIETEHIIUH,
BKJIIOYAIOIIUX YMEHHUE CPaBHUBATH OMOJIOTHYECKHME OOBEKTHI, aHAIM3UPOBATh, OIEHWBATHL U 0000IIATH
MOJIy4YE€HHBIE CBEJICHUS, YMETh HAXOAUTh U UCTIOIH30BaTh HHPOPMAIIHIO U3 PA3IUYHBIX HCTOYHUKOB.

B cogepxanuu y4eOHOM IUCHMILIMHBI KYPCUBOM BBIJIEJIEH MaTepuai, KOTOPbIM NpHU M3ydeHUU OUOJIOTHH
KOHTPOJIIO HE MOJJICIKUT.

N3ydenne obmeodpazoBaTeibHON YIeOHOM JUCIUILIMHBI «BHOIOTHS» 3aBEpIIacTCsl TTOIBEICHUEM HTOTOB B
dopme nudhepeHIMPOBAaHHOTO 3a4eTa WM dK3aMeHa B paMKaxX NMPOMEKYTOYHOH aTTeCTalluu CTYACHTOB B
nporiecce ocBoenust OOII CITO ¢ nonyuenuem cpeanero ooduero oopazosanus (IITITKPC, ITITICC3).

1.3. MecTo y4eOHOI1 TMCHUIJIMHBI B Y4eOHOM IJIaHe

JucnumnimHa BXoauT B 0011e00pa3oBaTeIbHbIA LUK U OTHOCUTCS K 0a30BbIM 00111€00pa3oBaTeIbHBIM
JUCLUILINHAM.
1.4. Pe3yabTaThl 0CBOCHHUS Y4eOHOH AU CHUIIMHBI
OcBoenue cosepkaHus yueOHOM TucHMIUIMHBI «bronorusy odecrneunBaeT T0CTUKEHUE CTYACHTaMH clle-
JYIOLUX Pe3yJIbTaTOB:
JIUYHOCMHBIX!
- ¢OPMUPOBAHHOCTH YYBCTBA FOPJOCTU U YBAXKEHUS K UCTOPUM U JOCTHKEHHUSIM OTEUECTBEHHOU OMOJI0-
IMYECKON HaYKH; IPEACTABICHUS O LIEJIOCTHON €CTECTBEHHO-HAYYHON KapTUHE MUPA;
- MMOHMMAaHME B3aMMOCBS3M U B3aMMO3aBUCHMOCTH €CTECTBEHHBIX HAyK, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny, S9KOHOMUYECKYI0, TEXHOJIOTHYECKYI0, COLIMATIBHYIO H THUECKYIO c(hepbl 1eATEeIbHOCTH YeJIOBEKa;
- CIIOCOOHOCTH MCIOJIb30BaTh 3HAHUS O COBPEMEHHOM €CTeCTBEHHO-HAay4YHOH KapTHHE MUpa B 00pa3oBa-
TEJNBbHOM U MpohecCHOHATBHON NesTETbHOCTH; BO3MOKHOCTH MH(POPMALIMOHHOM cpeibl 1T o0ecreueHus
MPOTYKTUBHOTO CaMO0OOpa30BaHNS;
- BIIQJICHUE KYJIbTYPOH MBIIIJIEHUS, CIOCOOHOCTh K 00OOIEHUIO0, aHAIN3Y, BOCHPUATHIO HHPOPMAIIUU B
o0JacTh €CTECTBEHHBIX HAayK, TOCTAHOBKE LIEJIH U BBIOOPY MyTel ee NOCTHKeHUs B MpodhecCuoHaIbHOM
cdepe;
- CIOCOOHOCTH PYKOBOJICTBOBATHCS B CBOEH JEATEILHOCTH COBPEMEHHBIMU MPUHIIMIIAMU TOJIEPAHTHOCTH,
JIMaJora U COTPY/IHUYECTBA; TOTOBHOCTh K B3aUMOJACHUCTBUIO € KOJIJIETaMH, paboTe B KOJJIEKTUBE;
- TOTOBHOCTb HCITI0JIb30BaTh OCHOBHBIE METO/IbI 3aLIUTHI OT BO3MOXKHBIX MTOCIEACTBHUM aBapuii, kKatacTpod,
CTUXHUHHBIX O€ICTBHII;



- obnajaHue HaBbIKAaMHU 0e30macHOil paboTHl BO BpeMsl IMPOEKTHO-HCCIENIOBATEIbCKOW U AKCHEPUMEH-
TaJbHOU JESTeNbHOCTH, IPU UCIIOJIB30BaHUU JIA0OPATOPHOTO 000PYAOBAHNUS;

- CITIOCOOHOCTD MCIOJIB30BATH MPUOOPETEHHBIC 3HAHKS U YMEHHUS B IPAKTUYECKON JAEATEIBHOCTH U TIOBCE-
JTHEBHOM KU3HM JJIsi COOMIOCHUST Mep MPOPUIAKTUKU OTPABJICHHM, BUPYCHBIX M APYTrUX 3a00JI€BaHUM,
CTPECCOB, BPEAHBIX MPUBBIUEK (KYPEHHUs, AJIKOT0JM3Ma, HAPKOMAHUN); MPAaBUJ ITIOBEJCHUS B IPUPOIHON
cpene;

- TOTOBHOCTh K OKa3aHHIO MEPBOM MOMOIIH MPH TPaBMaX, MPOCTYAHBIX U JPYTruxX 3a00JieBaHUIX, OTPaB-
JICHUSAX MUIIEBBIMU NPOAYKTaAMHU;

MemanpeomemHuix:

- OCO3HAaHHUE COLMAIbHOM 3HAYMMOCTH CBOEH mpodeccun/crennaibHOCTH, O0aJlaHue MOTHUBALUEH K
OCYILIECTBICHUIO MPO(ECCHOHATBHON NEATENbHOCTH; DK3aMEeH MPOBOJIUTCA IO PEHICHUI0 mpodeccro-
HaJIbHON 00pa30BaTeNbHON OpraHu3aluu JU00 IO JKEJTaHUIO CTYACHTOB MPH U3YyYEHUH Y4eOHOU TUCIH-
wmHbl «bronorus» kak npopuiIbHON y4eOHON IUCIUIITNHEL.

- TIOBBIIIICHNE HHTEIIEKTYaJIbHOTO YPOBHSI B IIPOLIECCE U3yUEHUSI OMOJIOTMYECKUX SBJICHHU; BBIIAIOLIUXCS
JOCTUKEHUM OMOJIOTHH, BOLIEAIIUX B OOIIEUYEIOBEYECKYIO KYJIBTYPY; CIOKHBIX U IPOTUBOPEUMBBIX MY-
Tel pa3BUTUS COBPEMEHHBIX HAayUHBIX B3IJIAJO0B, WJIIEH, TEOPHUH, KOHILEMIUN, TUIIOTe3 (O CYIIHOCTH M
MIPOUCXOXKACHUH JKU3HH, YEJIOBEKA) B X0/1€ PA0OTHI C pa3IMYHBIMU HCTOYHUKAMH WH(POPMAIINH;

- CIIOCOOHOCTH OPTaHU30BBIBaTh COTPYIHUYECTBO €AMHOMBIIIJICHHHUKOB, B TOM YHCJE C HCIOIb30BAaHHEM
COBPEMEHHBIX HH()OPMAITHOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA;

- CIOCOOHOCTH MOHUMATh MPUHIIUIBI YCTOMUYUBOCTH U MPOAYKTUBHOCTH KMBOW MPUPOIBL, YTH €€ U3Me-
HEHWUSI 110/ BIUSTHHEM aHTPOIIOTEHHBIX (PAKTOPOB, CIIOCOOHOCTh K CHCTEMHOMY aHAIH3Y TNI00ATBHBIX KO-
JIOTUYECKHUX MPOOJIEM, BOITPOCOB COCTOSIHHSI OKPY>KaIOIIEH Cpebl U PallMOHAIBLHOTO MCIIOIb30BAHUS TIPH-
POJIHBIX PECYPCOB;

- yMeHue 000CHOBBIBATh MECTO M POJIb OMOJIOTMYECKUX 3HAHMM B MPAKTHUECKOH AESITENbHOCTU JIIOJICH,
Pa3BUTHH COBPEMEHHBIX TEXHOJIOTHH; OMPEACIATh KHUBbIE OOBEKTHI B MPUPOJIE; MPOBOANUTH HAOIIOACHHUS
3a KOCUCTEMAaMHU C LIEJbI0 MX ONUCAHUS M BBISBICHUS €CTECTBEHHBIX M AHTPONOTE€HHBIX W3MEHEHWII;
HaXOJUTh U aHAIM3UPOBATh MHPOPMALUIO O KUBBIX O0BEKTAX;

- CIIOCOOHOCTh MPUMEHSTh OMOJIOTHUECKUE U HKOJIOTMUECKUE 3HAHUS JJIS aHalIu3a MPUKIIAAHBIX TPodiieM
XO3SMCTBCHHOM ASSITEIHFHOCTH,

- CIIOCOOHOCTh K CaMOCTOSITEIbHOMY IPOBEAECHUIO MCCIIEI0BAaHHUM, MOCTAHOBKE €CTECTBEHHO-HAYYHOI'O
AKCIIEPUMEHTA, MCIIOJIb30BaHUIO MH(DOPMAIIMOHHBIX TEXHOJOTHH JUIsl pelleHUs] Hay4dHbIX U Npodeccro-
HaJbHBIX 33/1a4;

- CHOCOOHOCTh K OIIEHKE ATHYECKHMX AaCIEKTOB HEKOTOPBIX HCCIEAOBAaHHUNH B 00JaCTH OMOTEXHOJIOIMH
(KIIOHMPOBaHUE, HCKYCCTBEHHOE OIUIOZOTBOPEHHUE);

npeoMemHulX:

- ¢(hOpMUPOBAHHOCTb MPEJICTABICHUH O PO U MeCTe OMOJIOIMH B COBPEMEHHOM HayyHON KapTHHE MUpa;
MMOHMMAaHHE POJIU OUONOrUU B POPMHUPOBAHUM KPYro3opa U (PyHKIIMOHAIBHON TPaMOTHOCTH ISl pEIICHUS
IIPAKTUYECKUX 3a7ay;

- BJIAJICHUE OCHOBOIOJATAIOIIUMU IMOHATHSIMH U NPEICTABICHUAMU O )KUBOM IPUPOJIE, €€ YPOBHEBOHN Op-
TaHU3aLUHU U HBOJIIOIMH; YBEPEHHOE M0JIb30BaHNE OMOIOIMYECKON TEPMUHOJIOTHEH U CUMBOJIMKOM;

- BJIaJICHHNE OCHOBHBIMHM METOJIaMU HAYYHOT'O MO3HAHMS, UCIOJb3YEMBbIMU MPU OMOJIOTUYECKUX UCCIIEO0-
BaHUSIX KHUBBIX OOBEKTOB U HKOCHUCTEM: ONMHCAHUEM, U3MEPEHUEM, NPOBEJCHUEM HaOII0/IeHUI; BBIsSBIIE-
HUE U OLICHKA aHTPOIOTE€HHBIX N3MEHEHUH B IIPUPOJIE;

- ¢c(OPMHUPOBAHHOCTh YMEHHH OOBSICHATH Pe3yabTaThl OMOJOTMUYECKUX IKCIIEPUMEHTOB, pellaTh JIeMEeH-
TapHbIe OMOJIOTUYECKUE 3a/1a4H;

- ¢()OpMUPOBAHHOCTH COOCTBEHHOM MO3MIIMU MO OTHOLICHMIO K OMOJIOrHYecKol MH(opMaiuu, noixydae-
MO U3 pa3HbIX HCTOYHUKOB, K TJI00aTbHBIM IKOJIOTUYECKUM MpoOdIeMaM U MyTSIM UX PeLIeHus.



2. CTPYKTYPA U COAEPKAHUE JUCHHUIIVINHbI

2.1. Coaepxanne yueOHOM AU CHUIIMHBI

Pexomenayemoe K0JIM4eCTBO YaCOB HA OCBOEHHE MPOTrPAMMBbI AU CUMILIMHBI:
MaKCUMaJIbHOU y4eOHOW Harpy3ku oOyuaromierocs 54 4acoB, B TOM YHCIIE
00s13aTeIbHON ayAUTOPHON yueOHOM Harpy3ku oOydaromerocs 36 Jaca;
KOHCYJIbTallMM JUIsl 00yyaromuxcs 4 4acos;

CaMOCTOATENIbHON paboThl oOyyaromierocs: 14 yacor

(Dopma npomeofcymouuoft ammecmauuu no 0ucuunﬂuue

2.1. O6beM y4yeOHOH TMCUMILIMHBI U BHIbI Y4eOHOI padoThl MakcuMaabHasi yueOHas | 54
HArpy3ka (Bcero)
Oobs13aTesibHASI AyAUTOPHAA y4eOHAasi HArpy3Ka (Bcero) 36
B TOM YHUCIJIE:
JIEKIIUHU 36
KouncyabTanuu 4
CamocrosiTesibHas padoTa odyuaroierocs (Bcero) 14

Hpyrne — 1

CEMECTP.




2.3 Tematnueckuii IUIaH

Bupa yueOHoii padoThl

KoaunuecTBo 4acoB

BBenenue 2
1. Yuenue o kierke 8
2. Opranusm. PazMHOXeHUE U MHAUBUIYATbHOE Pa3BUTHE OPTaHU3MOB 6
3. OCHOBEBI T'€HETUKH U CEJIEKIINU 9
4. DBOJIIOLINOHHOE yYEHHUE 7
5. Ucropus pa3BUTHS KU3HU HA 3eMIie

6. OCHOBBI 2KOJIOTHHT

Hroro 36
KOHCYJIbTAIIUH 4
BHEAYIMTOPHASI CAMOCTOSITeNIbHAS paboTa 14

[Ipomesxyrounas arrecranus B popme qudGepeHIIMPOBaHHOTO 3a4eTa

Bcero

54




3. YCJIOBMSA PEAJIM3ALIMU ITPOI'PAMMBI TINCHUTIJINHBI

3.1. XapakTepucTuKa OCHOBHBIX BUJIOB Y4EOHOM 1€ATEIbHOCTH CTYAECHTOB

HaumenoBanue pas-
JeJIOB U TeM

Conep:xanue yueOHOro MaTepuasia

1

2

BBenenue

WNHcTpyKTax Mo oxpaHe Tpyla U moxkapHoi 6e3onacHocTH. bruonorus kak Hayka. Llenm, 3agaun, MeTonsl u3y-
yeHus: Ouonoruu. OObEKT U3ydeHus: OMOJIOTHH — >KHBas MpHpoa. IIpu3Haky KUBBIX OPraHU3MOB M UX MHO-
rooOpasue. YpoBHEBasi OpraHM3alMsl >KUBOW NMPHPOIBI M 3BONIONMS. MeToIbl MO3HAHHS KHUBOH TPHPOIBI.
OO01ue 3aKkOHOMEpPHOCTH Ouosoruu. Ponas Guonoruu B pOpMHUPOBAaHUMU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
KapTUHBI MUpa U MPAKTUYECKON JIeATeIbHOCTH JItoiei. 3HaueHre OMOJIOruH NPH OCBOCHUU Ipodeccuil u cre-
IIMAJIbHOCTEH CpeaHero npoecCuoHaAIbHOr0 00pa30BaHMUSL.

Pasznea 1. Yuenue o
KJIETKE.

Xumunyeckass opranusauus kietku. Kiertka — sieMeHTapHas jKuMBas CHCTEMa UM OCHOBHAs CTPYKTYpPHO-
(GyHKIMOHATBHAS €AMHUIA BCEX KUBBIX OpraHu3MoB. KparTkas uctopus u3ydeHust KISTKH.

XuMmudeckass opraHu3anus KjieTkd. OpraHn4ecKue U HEOPraHMYECKUE BELECTBA KJIETKU M JKHUBBIX OpPIraHU3-
MOB. benku, yriaeBoibl, TUIU/bI, HYKJIEMHOBBIE KUCIOTHI U UX POJIb B KJIETKE.

Crpoenue u (yHKIMM KiIeTKU. [IpokapuoTuyeckue U 3yKapUOTHUYECKHE KIETKH. BUpychl Kak HeKJeTo4Has
¢dbopMa xku3HU U uX 3HaYeHHe. boproa ¢ BupycHbiMu 3aboneBanusivu (CITN/] u ap.) luromiasma u kireTouHas
MeMmOpaHa. OpraHou/ibl KJIETKH.

OOMeH BelllecTB U NpeBpallleHue dHepruu B kietke. [lnactuueckuil u sHeprerudeckuii oomeH. CtpoeHue u
¢ynkuun xpomocoMm. JIHK — Hocutens HacnenctBeHHol nHdopmarun. Pernkanus JITHK. I'en. I'enetnyue-
ckuit kon. buocunTes Genka. XKuzHeHHbIN UK KIeTkH. KieTku u ux paznooOpazue B MHOTOKJIETOYHOM Op-
ranusme. Juddepennmpoka kiietok. KierouyHnas Teopus CTpoeHus: OpraHu3mMoB. MUTO3.

CamocrosiTesibHas padora.
1. Coobmienne « XMMHUYECKHI cOCTaB KIeTKU. HeopraHmdeckue coeTnHEeHUsD
2. Tabnuna «I[IpokapuoThl U SyKapHOTHI».

Pa3nea 2. Opranusm.
Pa3sMHokeHne ¥ MH-
AUBHUAYAJIbHOE pa3-
BUTHE OPraHU3MOB.

PazmHoxeHne opranusmMoB. Opranusm — enHoe 1enoe. MHOrooopasue opranu3MoB. PasmMHokeHne — Bax-
Hell1iee CBOMCTBO KUBBIX opranu3MoB. [lonoBoe u 6ecnionoe pasmHoxkeHue. Meios.

OO6pa3oBaHue MOJOBBIX KJIETOK U OIJIOJJIOTBOPEHHE.

NuauBuayanbHOE pa3BUTHE OpraHu3Ma. OMOPHOHAIBHBIN 3Tal oHToreHe3a. OCHOBHbBIE

CTauK SMOpUOHANBHOTO pa3BUTHs. OpraHorenes. IlocTaMOpruoHanbHOE pa3BUTHE.

Cx0ACTBO 3apopIlIe TPEACTABUTENEHN Pa3HBIX TPy MO3BOHOYHBIX KaK CBHJIETEIBCTBO

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

WNunuBuayansHOE pa3BuTHE YenoBeka. PenpoaykTuBHoe 300poBke. [locnencTBus BIUSAHUS alNKOTOIs, HUKOTH-
Ha, HAPKOTUYECKHX BEIIECTB, 3arPsI3HEHNUS CPE/Ibl HA Pa3BUTHE YEJIOBEKA.




CamocrosiTesqibHasi padora.
1. KpoccBopa. «becnionoe u nosoBoe pasMHokeHue. Menos3».
2. Coobmienue. «OrmIo10TBOPEHUE)

Pa3gea 3. OcHOBBI
reHETUKHU U CeJIeK-
UH.

OCHOBBI y4YeHHUsI O HACJIEICTBEHHOCTH W M3MEHUYMBOCTU. | €HETMKa — HayKa O 3aKOHO-MEpPHOCTSIX Hacle[-
CTBEHHOCTH U M3MEHUYMBOCTH OpraHu3moB. . MeHaenb — OCHOBOMNOJIOKHUK TeHeTukd. ['eHeTndeckas Tep-
MUHOJIOTUS U CHMBOJIHKA.

3aKOHbI T€HETHKH, ycTaHOBIeHHbIe I'. Mennenem. MoHorubpuaHoe U TUrHOpHUIHOE CKpEelIMBaHHEe XPOMO-
COMHas TEOPHs HacleICTBEHHOCTU. B3anumopeiictBue reHoB. ['enerrka nona. CuemieHHOE C II0JIOM Haclen0-
BaHUe. 3HAUYE€HUE TeHETHKH JUIsl CeNEeKINN U MeauiuHbl. HacnencTBeHHble 00JI€3HU YeloBeKa, UX MPUUYUHBI U
npodunakTuka. 3aKOHOMEPHOCTH W3MEHUYMBOCTH. HaciencTBeHHas, WM TEHOTHITMYECKAas, W3MEHUYHUBOCTD.
MonudukanronHasi, Wik HEHAcleACTBEHHAs, U3MEHUYMBOCTh. | eHeTHka denoBeka. ['eHeTMKa M MeAMIIMHA.
MarepuanbHble OCHOBBI HACJIEJICTBEHHOCTH UM U3MEHUYMBOCTU. [ '€HETHKA M 3BOJIOLMOHHAA Teopus. [ eHeTnka
nonysiiuii. OCHOBBI CENEKIIMH PACTeHUM, )KMBOTHBIX M MUKPOOpPraHU3MOB. ['eHeTnka — TeopeTudeckas oc-
HOBa cenekiuu. OoMallHUBaHUE KUBOTHBIX U BBIPAIIUBAHUE KYJbTYPHBIX PACTEHUN — HayaJbHBIC TAIlbl
cenekuun. Yuenue H. M. BapunoBa o nieHTpax MHOT00Opas3us U MPOUCXOKACHUS KYIbTYpHBIX pacTeHuid. Oc-
HOBHBIE METObI CEJICKIIMU: TUOPUAN3AIMA U UCKYCCTBEHHBIM 0TOOp. OCHOBHBIE JOCTHUXKEHHUS COBPEMEHHOU
CEJIEKIIMH KYJIbTYPHBIX PACTEHUH, TOMAITHUX KUBOTHBIX U MUKPOOPTraHW3MOB. bruotexHomorus, ee 10CTHxe-
HUS Y TIEPCTIEKTUBBI PA3BUTHA. DTUUYECKHUE ACMEKThl HEKOTOPBIX JOCTHXKEHHUM B OnotexHosnoruu. Kionupona-
HUE )KMBOTHBIX (Mp0OJIeMbl KIIOHUPOBAHUS YEJIOBEKA).

CamocrosiTesibHas padora.
1. CooOuienue. «OnoMammMBaHue KaKk HadyajJbHBIA ATAll CEJICKIIAN)
2. TabOmua. «YcIrexu CeleKInm»

Pasnea 4. Ilpoucxox-
JeHNe U pa3BUTHE
JKH3HHU Ha 3emure.
IBOJIIOLIMOHHOE Yue-
HHE.

IIponcxoxaeHne U HadyaJabHbIE 3TAIlbl Pa3BUTHS KU3HU Ha 3emiie. | NIoTe3sl NpOUCX0KAeHUS Ku3HU. H3yde-
HHE OCHOBHBIX SaKOHOMepHOCTefI BO3HHUKHOBCHMUS, pa3BUTUA U CYIICCTBOBAHUS KM3HU Ha 3emne. YcioxHe-
HHUE KUBBIX OPIaHU3MOB B IIPOLIECCE DBOJIOLUHU.

MHoroo6pasue )KuBOro Mupa Ha 3eMiie U COBPEMEHHAas €ro OpraHu3alus.

Hctopus pa3BuTHs 3BOMIOLMOHHBIX HJeil. 3HaueHue padot K. Jlunnes, XK. b. Jlamapka B pa3BUTHH 3BOJIOIU-
OHHBIX UJeH B Onosyoruu. JBomtonronHoe yuenue Y. Jlapsuna.

EcrectBenHbIil 0TOOp. Pob 5BONIIOIIMOHHOTO Y4eHUs B (POPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAY4HOI
KapTHHBI MHpa. MuKkposBosronus 1 Makpospoaronns. Konnenuusa Buaa, ero kpurepuu. Ilonmynsanusa — cTpyk-
TypHasl €AVHMIIA BUJIa U 3BOJIOLNN. J[BIKyIIKe cuiibl 3BoMoLMU. CHHTETHYECKAst TEOpHs SBOIOIMU. MUKpo-
sBosonusi. CoBpemeHHble mpexactaBieHuss o BupooOpazoBanuu (C. C. Yersepukon, U. U.llImansraysen).
MakposBomronus. Jloka3areabcTBa 3BOIIOLHH.

Pasznea S. Ilpouncxox-
JAeHHe YeJI0BeKa

AnTponorenes. Dpoitonus npuMatoB. CoBpeMEHHBIE THIOTE3bl O MPOUCXOXKIECHUU 4YesoBeka. Jokazarenb-
CTBa POJCTBA YEJIOBEKA C MIIEKONIUTAIOIIMMU KUBOTHBIMHU. JTallbl IBOJIIOLIMY YEIOBEKA. YeI0BeUECKHUEe pachl.




PozncTBo M €IMHCTBO IPOUCXO0KIEHUS YEI0BEYECKUX Pac.
Kpurtuka pacusma.

CamocrosiTesqibHasi padora.
1. Tabnuna. «Pa3BuTHE KU3HU Ha 3eMIIe)»
2. KpoccBopa. «IIporcxoxieHre 4e0BeKa.

Pazgen 6. OcHOBBI
sKkoJioruu. buonuka.

DKoJoTusl — HayKa O B3aMMOOTHOIICHHSIX OPTaHU3MOB MEXIY COOOW M OKpYyKaromel cpeaoi. DKolorude-
ckue (akTophl, UX 3HAYCHHUE B KU3HU OPraHU3MOB. DKOJIOTHYECKHE CUCTeMbl. BuioBas u mpocTpaHCTBEHHAS
CTpYKTypa 3kocucteM. ITumieBsie cBA3M, KpyTOBOPOT BEIIECTB U MIPEBPALLEHUE SHEPTUU B dKOcUcTeMax. Mex-
BUJIOBBbIE B3aUMOOTHOIIIEHUSI B AKOCHCTEME: KOHKYpPEHIUS, CUMOHMO03, XUITHUYECTBO, Mapa3uTu3M. [IpuanHbl
YCTOMYMBOCTH M CMEHBI 3kocucteM. Cykieccuu. MckyccTBEeHHBIE COOOIIECTBA — arpodKOCUCTEMBI U ypoo-
skocucteMbl. buocdepa — rinobdansHas sxocucrema. Yuenue B. U. Bepnanackoro o 6uocdepe. Ponb xuBbIx
opranu3MoB B Ouocepe. buomacca. KpyroBopor BaxxHeHIIMX OMOTEHHBIX JIEMEHTOB (Ha MPUMEpE yIiepo/a,
aszota u Jap.) B omochepe. buochepa u yenosek. Mzamenenns B onochepe. [locnencrsus nesreIbHOCTH
YeJI0BEKa B OKpYXKarllen cpene. Bo3aelicTBue npon3BOACTBEHHON IEATEIbHOCTH HA OKPYKAIOIIYIO CPENy B
obractu cBoeit Oynymei nmpodeccuu. ['100anbHbIe SKOIOTHYECKHE MPOOIEMbl U IYTH UX PELICHUsI.

CamocrosiTesibHas padora.
1. Cxema. «DKOCHCTEMBI»

Koncyabranuun
. Bua. Kpurepuu Buaa.
. Homynsauus.

—

2
3. JlokazarenbCTBa YBOJIOIUN
4. TlpoucxoxaeHue 4eIoBeKa.




3.2. Y4yeOHO-MeTOAUYECKOE 1 MATepHATIbHO-TeXHUYecKoe odecredyeHre NMPOrpaMMbl
yuyeOHoO# nucuuniauHbl «buosorns»

Peanuzanus mporpaMMsbl AUCHUILUIMHBI TPEOYET HANMUYKS yueOHOTO KaOnuHeTa « bruosorusy.
OobopynoBanue y4eOHOro kaduHera:
1. Mebenb u cTalinoHapHOE 000PYAOBaHUE
- MOCAJI0YHBIC MECTA MO KOJMYECTBY CTY/ICHTOB;
- pabouee MeCTO IpernoiaBaTers;
- KOMIUIEKT Y4YeOHUKOB;
- IEMOHCTPALMOHHBINA CTOJ;
- KHWOKHBIC IKa(BI,
-JI0OCKa ayTUTOPHAs;
2. YueOHo-HarIsgHbIe MOcoOust B 1abopaTopHOE 000pyI0BaHKE
- MUKPOCKOTI H MUKPOTIpENaparsl;
- mozeinb moJiekyibl [JTHK;
- HarJsAHbIe mocoOusi: 6uocuHTe3 Oerka, Omocdepa M YenoBeK, MEPEKPECT XPOMOCOM, B3aUMOICH-
CTBHE B IPUPOHBIX COOOIIECTBAX;
3. Texuuueckue cpencTBa 0OydeHus:
[1K, MynbTHUMEIHANIPOSKTOP, KOMIUIEKT BuacopmibMoB, DVD mieep, BuIeoOMarHutopoH, TeJICBU30D,

JIEeMO-CHCTEMA.
3.3. UndopmanuonHoe odecriedeHne 00ydeHust

OcHOBHbIE HCTOYHUKH HCTOYHHUKH:

1. KoncrantunoB B.M. O06miast 6uonorus : Y4eOHUK I CTYACHTOB YUPESXKICHUN CpeHero mpodec-
cuoHasibHOro oOpazoBanusi / B. M. KoncrantunoB; Pen. T.®.Cammnua; Pen. C.IIIIaramoga,
A.N.3otoBa. - 12-e u3xa.,crep. - M. : Akagemusi, 2014.

2. buonocus : yaeOHUK M MPAKTHKYM Ui cpenHero npodeccuonaabHoro obpasosanus / B. H. fApwi-
ruH [u ap.] ; noxa penakuuen B. H. Spsiruna. — 2-e uza. — Mocksa : U3natensctBo FOpaiir, 2019.
— 378 ¢. — (Ilpodeccuonanpuoe obpazoBanue). — ISBN 978-5-534-09603-3. — Tekcr : amek-
tpouHsIii / DBC Opaiit [caiit]. — URL: https://biblio-online.ru/bcode/433339

3. Obyxos, /I. K. buonorus: KJIeTKHd U TKaHH : yueOHOe MocoOue isl CpeiHero mpohecCuoHaIbHOTO
obpazoanus / JI. K. O6yxos, B. H. KupunenkoBa. — 3-e uzn., nepepab. u non. — Mocksa : 13-
narenbctBo FOpaiit, 2019. — 358 ¢. — (IlpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-
07499-4. — Tekcr : osnekrponnsii // DBC HOpaiit [caiit]. — URL: https://biblio-
online.ru/bcode/441999

JlonoTHUTeIbHbIE UCTOYHUKH:

1. Epemuenko, O. 3. buonorus: yuenue o 6mocdepe : yueOHoe mocobdbue s cpennero mpodeccuo-
HasibHOrO oOpaszoBanus / O. 3. Epemuenko. — 3-e u3., nepepad. u non. — Mocksa : M3narens-
ctBo FOpaiit, 2019. — 236 c. — (Ilpodeccuonansuoe odpazoBanue). — ISBN 978-5-534-10183-6.
— Texer : anektponnsiii / ObC HOpaiit [caiit]. — URL: https://biblio-online.ru/bcode/429497

2. Epwos, IO. A. buoxumus : y4eOHUK W MPAKTUKYM JUJIsI CPEAHETO MPOQEeCCHOHAIBHOTO 00pa3oBa-
nus / FO. A. Epmos, H. U. 3aiinesa ; nox pexakmueit C. U. llykuna. — 2-e u3a., ucop. u Aom. —
Mocksa : M3natensctBo FOpaiit, 2019. — 323 ¢. — (IIpodeccunonanbroe oopazoBanue). — ISBN
078-5-534-10400-4. — Texkcr : snektponHsiii / OBC HOpaiit [caiitr]. — URL: https://biblio-
online.ru/bcode/442538

3. Haxaesa, B. H. buonorus: reneruka. [Ipaktudyeckuit kypc : yaeOHOE mocodue AJsi CpeTHero mpo-
(beccuonanpHoro 0o6pazoanus / B. . HaxaeBa. — 2-e uza., mepepad. u non. — Mocksa : U3na-
tenbcTBO FOpaiit, 2019. — 276 ¢. — (IIpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-
07034-7. — Tekcr : onektponnbii // DBC IOpaiit [caiit]. — URL: https://biblio-
online.ru/bcode/441847

HNuTepHeT-pecypcebl:



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
https://biblio-online.ru/bcode/441847
https://biblio-online.ru/bcode/441847

1. YuuBepcanpHas snnmkinoneaus «Kpyrocser». @opma nocryma: www.krugosvet.ru

2 Unteprer-pecypc. bubmumorexka wuHcTuTyra «OTKpBITOe O00mECTBO». Dopma mgoCTyma:
www.anditorium.ru

3.1lIxonpHbIi Mup: buomorust http://school.holm.ru/predmet/bio/

4. «Hayunas cets» - http://www.nature.ru/
5. http://obr.1c.ru/catalog.jsp?top=6 — perneTuTop Mo GUOJIOTUHU B pexKUME «on-liney.

6. http://www.examen.ru/add/manual/School-Subjects Mudopmanumonnsiii caidt Examen.ru
[Mpeamers! mkoabHOM mporpammbl. CIPaBOYHHMK IO OCHOBHBIM IIpEIMETaM ILIKOJIBHOW MpO-

rpaMMBI, IMOJIC3HAA HHq)OpMaL[I/ISI AJId a4 5K3aMCHOB U IMMOCTYIIJIICHHUA B BY3.

7. O0y4aronue >HIUKIoNeAnH: "bruomorus"
8. http://www.biotechnolog.ru — Marepuabl o OUOTEXHOJIOTUU


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/










