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1. MACHOPT PABOYEN MPOT'PAMMBI YYEFHOU JUCHUILIAHBI

1.1. ITosicHuTeILHASA 3aMIUCKA

PaGouass mporpamma AMCHMILIMHBI SIBJISIETCS YaCThIO OCHOBHOM 0Opa30BaTeIbHOW MPOrpaMMbl ¢uinaia
«JIBITKapUHOY» TOCYJAPCTBEHHOTO YHUBEpCcHTETa «/[yOHa» M0 CHenuaIbHOCTH CPeIHEro MpohecCHOHAIBHO-
ro oopazoBanus 12.02.05 OnTuyeckue U ONTHKO-3J1eKTPOHHbIE PUOOPHI U CUCTEMBI.

[TporpamMma o61eo6pa3zoBaTeIbHON yUeOHON TUCIUTUIMHEI «BHOIOTHS» peqHa3HaAYCHA IS U3YYCHHS OHO-
JIOTUU B MPOQECCUOHANBHBIX 00pa30BaTEIIbHBIX OPraHU3aIUgX, PEATU3YIONINX 00pa30BaTEeIbHYIO POrpam-
My cpemHero o0miero oOpa3oBaHUs B Tpeeax OCBOCHHS OCHOBHOW oOpa3zoBarenbHOU mporpammbr CIIO
(OOIT CIIO) na 6a3e oCHOBHOTO OOIIEro 0Opa30BaHUS MPH MOATOTOBKE KBAaTU(UIIMPOBAHHBIX paOOUHX,
CIIy’KallluX U CIEUAJINCTOB CPEAHETO 3BEHA.

[Iporpamma paszpaborana Ha ocHOBe TpeboBanuii ®I'OC cpeaHero oo61ero oopa3oBaHus, IPEAbIBISIEMBIX K
CTPYKTYpE, COJACPKAHUIO U pe3ybTaTaM OCBOCHHS Y4EOHOH AMCUMIUIMHBI «BHOJOTHS», B COOTBETCTBUH C
PexoMenganusiMu o opraHu3aivy NoJy4YeHHs cpeiHero ooero oOpa3oBaHus B Ipe/esiax OCBOCHUs o0pa-
30BaTeNbHBIX POTPaMM CPEIHEro Npo(hecCHOHAIBLHOr0 00pa3oBaHus Ha 0a3e OCHOBHOI'O 0011ero oopa3zoBa-
HUS C y4eTOM TpeOoBaHMI (eepabHBIX rOCYAapCTBEHHBIX 00pa30BaTENIbHBIX CTAHIAPTOB U MOTy4yaeMO
npoeCCUr UM CTIEIUATBHOCTH CPEAHET0 MpodhecCHOHAIBHOT0 00pa3oBanus (MUCbMO JlemaprameHTa rocy-
JApCTBEHHOM MOJIUTUKH B cepe MoAroToBku padbounx kajapos u 110 Munobpuayku Poccun ot 17.03.2015
Ne(06-259), ¢ yaerom [IpumepHOH OCHOBHOW 00pa30BaTENbHON MPOTrpaMMBbI CPETHET0 O0IIero 00pa3oBaHMs,
onoOpeHHO pemieHreM (eaepaabHOro yueOHO-METOIMYECKOro OOBeAMHEHHs MO 00IIeMy 0O0pa30BaHHIO
(mpotoko:n ot 28 urons 2016 r. Ne 2/16-3).

Copep:xanue nmporpaMmbl «brosorus» HampaBIeHO HA JOCTHKEHUE CIETYIOIINX IIeNIeH:

e rmosyueHHe (yHIAMEHTAIbHBIX 3HaHWW O Omomormueckux cucremax (Kmerka, Opranusm, Ilomysns-
s, Bua, Dkocucrema); HCTOPUHM Pa3BUTHSI COBPEMEHHBIX IMPEJCTABICHUN O JKUBOM MPHUPOJE, BbI-
JAIOIINXCS OTKPBITHSIX B OMOJIOTMYECKON HayKe; poiiu OMOIOrnyeckoil Hayku B (OpMUPOBAHUU CO-
BPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MUPA; METOAaX HAYYHOTO NTO3HAHUS;

® OBIAJCHHE YMEHHUSIMH JIOTUYECKH MBICIUTH, OOOCHOBBIBATH MECTO M POJIb OMOJIOTHYECKUX 3HAHUI B
MPAKTUYECKON AEATEITBHOCTH JIIO/ICH, pAa3BUTHH COBPEMEHHBIX TEXHOJIOTHH; ONPENENATh KHUBBIE 00B-
€KThl B TIPUPOJIC; MPOBOIUTH HAOIIOACHUS 32 IKOCHCTEMaMH C IIENIbI0 WX OMUCAHHS W BBISABICHUS
€CTeCTBEHHBIX M aHTPONOTCHHBIX W3MEHEHHIA; HAXOJUTh M aHAJIM3HPOBATh MH()OPMAIHIO O JKHUBBIX
00BEKTaX;

® pa3BUTHE IMMO3HABATEIHHBIX WHTEPECOB, MHTEIUIEKTYAIBHBIX U TBOPUYECKHX CHOCOOHOCTEH 00ydaro-
IIUXCS B MPOIECCEe M3YYCHUsI OMOJIOTHUECKUX SIBIICHHI; BBIJAOIINXCS TOCTH)KEHUH OMOJIOTHH, BO-
HIeIITNX B OOIIEUETOBEYECKYIO KYIbTYPY; CIOXKHBIX U MMPOTUBOPEUUBBIX MyTEH pa3BUTHS COBPEMEH-
HBIX HAayYHBIX B3TJISIJIOB, WIEH, TEOPHUH, KOHIICTIINH, THIIOTE3 (O CYIIHOCTH M MPOUCXOKICHUHN JKU3-
HU, 4eJI0BEKa) B X0JIe pabOThI ¢ pa3IMUYHBIMH UCTOUHUKAMU WH(OPMAIINK;

® BOCHHTaHHE YOEKIECHHOCTH B HEOOXOIUMOCTH MO3HAHMS XKUBOW MPUPOIBI, HEOOXOAMMOCTH PAILUO-
HAJIBHOTO TPUPOJIOTIONB30BaHUs, OEPEKHOTO OTHOIICHUsI K MPUPOAHBIM pecypcaM M OKpYXKaromien
cpene, COOCTBEHHOMY 3710POBbIO; YBa)KEHHSI K MHEHHUIO OINITOHEHTA NP 00CYKICHUH OMOIOTHYECKUX
npo0em;

® JCTOJBb30BAaHUE MPHOOPETEHHBIX OMONOTUYECKUX 3HAHUN W YMEHUH B TMOBCETHEBHOW KHU3HU IS
OLIEHKU TIOCJEJCTBUNA CBOEH MAEATENbHOCTU (M AEATENbHOCTH APYTHX JIOJEH) MO OTHOIICHUIO K
OKpY’Kalolllen cpefie, 310pOBBI0 IPYTUX JIIOAEH U COOCTBEHHOMY 3/10pOBbIO; 0OOCHOBaHHE U COOJIIO-
JeHre Mep npoduIakTuky 3a00JIeBaHN, OKa3aHUE TIEPBOM MTOMOIIIH MPU TPaBMax, COOTIOACHUE TIpa-
BUWJI TTOBEJICHUS B IIPUPOJIE.

[IporpamMma y4ueOHOIM TuCIUTUIMHBI «bHOTOTHS» SBISIETCS OCHOBOU sl pa3paboTKu pabouux mporpamw,
B KOTOPBIX NMpodeccroHalbHble 00pa3oBaTeNbHble OPraHU3alluY, peau3yroue o0pa3oBaTesbHYIO MPO-
rpammy cpenHero obmiero oopasoBanus B npenenax ocBoenuss OOIl CIIO na 6a3e 0CHOBHOro 0oOIIEro



00pa3oBaHMsl, YTOUHSIOT COJIEpKaHUE YUeOHOTO MaTepHaa, mociae10BaTeIbHOCTh €ro U3y4eHus, pacipe-
JeNeHre Y4eOHBIX 4acoB, TEMATHKY pedepaToB (IOKIAIO0B), BHIBI CAMOCTOSTEIBHBIX PabOT, YUUTHIBas
cneuu(uKy IporpaMM MOATOTOBKY KBATU(UIIMPOBAHHBIX pabounX, CIyXaluX U CHEIHUAINCTOB CpeaHe-
ro 3BeHa, OcBanBaeMon Mpodeccuu Win CHeHalIbHOCTH.

[TporpaMma MOXET MCHOJIB30BATHCSA APYTMMHU NPOQecCHOHATBHBIME 00pa30BaTeIbHBIMU OpPraHU3aLus-
MU, pealu3yIIuMu 00pa3oBaTelbHYI0 IPOrpaMMy CpelHero o0mero oopa3oBanus B peaeaax OCBOCHUS
OOII CIIO =Ha 6a3e 0cHOBHOTO 001Iero 0opa3zoBaHus — MPOrPaMMbl MOATOTOBKU KBATH()UITUPOBAHHBIX
pabouux, CIy)Kalux, IPorpaMmMbl MOATOTOBKH crienrainctoB cpeanero 3seHa (IITIKPC, ITIICC3).

1.2. O0masi XapakTepucTHKA Y4eOHOI Tucuuinubl «brnosorus

buonorus — cucrema Hayk, U3ydaroniasi BCe acleKThl KH3HHU, HA BCEX YPOBHSX OpPraHU3AlMU >KUBOTO,
HAuMHAs C MOJIEKYJSIPHOTO M 3akaH4yuMBas OuochepHbM. OObEeKTaMU H3y4eHHsS OHMOJIOTUU SBISIOTCS
KUBBIE OPraHU3MBbI, X CTPOCHHE U JKU3HEIEATEIbHOCTh, UX MHOT0O0pa3ue, IPOUCXOKICHUE, SBOIOIH

U pacrpeie]IieHre )KUBBIX OPraHM3MOB Ha 3emiie.

OOmrass GUOJIOTHUSI U3y4YaeT 3aKOHbI UCTOPUYECKOTO U HHJMBHUIYATbHOTO Pa3BUTHSI OPraHU3-
MOB, OOIlIMEe 3aKOHBI )XKU3HHU U T€ OCOOCHHOCTH, KOTOPBIE XapaKTEePHBI JUISI BCEX BUIOB >KHUBBIX
CYIIECTB Ha IUIaHETEe, a TaK)KEe UX B3aHUMOJICUCTBHE C OKPY>KaIoIIeH cpeaoi.

Buonorus, Takum o6pa3om, SIBIsIETCS OJHOU U3 OCHOBOIIOJIATalOIINX HAyK O >XU3HU, a BIIaJie-
HUEe OHMOJIOTUYECKMMU 3HAHUSIMU — OJITHUM M3 HEOOXOJIMMBIX YCIIOBUU COXpPAaHEHUS KU3HHU Ha
J1aHeTe.

OcHOBY cojziepkaHUsl ydeOHOU AUCHUIUINHBI «BUOJIOTHS COCTaBIISIOT CIIEIYIOIINE BeayIIHe
UJIEU: OTIIUYHUTEIIbHBIC MPU3HAKHU KUBOU MPUPOBI, €€ YPOBHEBasi OpraHu3alus U 3Botonus. B
COOTBETCTBHU C HUMH BBIJCIICHBI COJICP>KAaTEIbHBIC JIMHUN: OMOJIOTHSI KaK HayKa; OHOJIOTHYe-
CKHME€ 3aKOHOMEPHOCTH; METOJIbl HAyYHOTO MO3HAHUWS;, KJIETKA; OPraHW3M; IONMYJISIIHS; BHII;
9KOCHUCTEMBI (B TOM 4uHciie buocdepa).

Conepxanue y4eOHOW AUCHUILUIMHBI HAIIPABJICHO Ha MOJATOTOBKY OOYYaroIIMXCs K PEHICHUIO
BAXKHEHUIIIUX 3aJ1ad, CTOSIIUX Tepe] OMOJIOTHUYECKON HAyKOW, — MO pallMOHAJILHOMY IIPUPO-
JIOTIOJIb30BAaHUIO, OXPAHE OKPY KaIOIIeH Cpeibl U 3J0POBbs JIOJICH.

B npodeccuonanbHbIx 00pa3oBaTeIbHBIX OpPraHMU3alMAX, PEATH3YIOIINX OO0pa30BaTEIbHYIO
nporpamMmy cpeaHero obiero odpazoBaHusi B mnpeznenax ocBoeHus: OINOIT CITO na 6a3e oc-
HOBHOT'O OOIIero oOpa3oBaHHs, U3yue€HHE y4yeOHON AUCHUIUIMHBI «BHOJOrus» HMMEeT CBOMU
OCOOEHHOCTH B 3aBUCHUMOCTH OT HNpodumiisi NpodeccruoHaIbHOro o0pa3oBaHusi, 6a3upyercs Ha
3HAHUSIX 00yYaroOIIMXCs, MMOJTYYEHHBIX NIPU U3YyUYEHUU OMOJIOTHH, XUMUHU, (PU3UKH, Teorpadru B
OCHOBHOM LIIKOJIE.

IIpu ocBoenun npodeccuit CIIO u cnenmmansuocteit CITO Texnuueckoro mpoduist npodeccu-
OHaJILHOTO OOpa3oBaHUs OWoJOTHUs MU3ydaeTcss Ha 6azoBoMm ypoBHe PI'OC cpennero ooOmiero
obpazoBanwusi, ripu ocBoeHuu 1npodeccuit CI1O u cniermmansrocteit CI1O ectecTBEHHO- HAYYHOTO
npoduist mpodecCHOHATBHOTO OOpa3oBaHHUs OWONOTHsl U3ydaeTcsi Oojiee yriayOJeHHO, Kak
npoduiibHas ydyeOHas JUCHHILUINHA, YUYUTHIBAIOIIas CHeUdUKy OCBaMBaeMbIX Mpodeccuil uiu
CHEeUHATBHOCTEH. DTO BBIPAXKAETCS B COJICPIKAHUU O0yUEHUSI, KOJTUYECTBE YaCOB, BBIACISIEMbIX
Ha U3Y4YEHHUE OTJEJIBbHBIX TeM YYE€OHOU AUCHMILUINHBI, TTTyOHMHE UX OCBOEHUsI OOyUaroIUuMHuCH,
o0beMe M XapaKTepe MPaKTHUYECKHUX 3aHSITHM, NEMOHCTpalvii, BUJaX BHEAyJIAUTOPHOU camo-
CTOSITEJIFHOU PabOTHI CTYACHTOB U T. II.

IIpu ocBoennn crienuanpHOCTEeM CITIO rymanutapHOTo nmpoduiis mpodecCuoHaIbHOTro 00pa3o-
BaHUsI OHMOJIOTHUSI M3y4yaeTcsl B paMKax ydyeOHoil mucuumiuHbl «EcTecTBOo3HaHue» o0s3aTenb-
HOU mipeameTHOM obmactu «EctectBeHHBIE Haykn» DPI'OC cpemanero odiero oopa3zoBaHUs.
IIpu otOope conep>xkaHusi yd4eOHOW TUCHUIUIMHBI «BUOJOTHs» WCIOIB30BaH KYJIBTYPO-
COOOpa3HBI MOAXO0/l, B COOTBETCTBHUU C KOTOPBHIM OOyYaroIIHUecs JIOJDKHBI YCBOWUTBH 3HAHUS M
YMEHUs, HeOOXOAUMBIE JUIs1 (POPMHUPOBAHUS OOLIEH KyJIbTYphl, ONpEAeIIsIIoIed aleKBaTHOE MO-



BEJICHHUE YeJIOBEKa B OKpPY’Karolllel cpene, BOCTPEOOBAHHbBIC B )KM3HHU M B MPAKTHYECKOU Jesi-
TEJILHOCTH.

Oco0oe BHUMaHHE YJEJIEHO SKOJIOTMYECKOMY OOpa30BaHUIO M BOCHUTAHUIO OOYyYaroIIUXCs,
(opmMupoBaHHIO Yy HUX 3HAHHUU O COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTUHE MHpaA, LIECH-
HOCTHBIX OPHUEHTAIUI, YTO CBUIAETEIBCTBYET O TYMaHHU3AIIMU OUOJIOTHUYECKOTrO0 0Opa3oBaHUs.
Coaepxanue y4eOHOW IUCUMIUIMHBI IIpeaycMaTpruBacT (OopMHUpPOBAHUE Y OOydaroIIUXCs 00-
IICHAyYHBIX 3HAHUNW, YMEHUN U HAaBBIKOB, YHUBEPCAJIbHBIX CIIOCOOOB JISITEJIBHOCTU U KIIIOUEe-
BbIX KOMIIETEHIIMM, BKIIIOUAIOIIUX YMEHUE CpaBHUBATh OMOJIOrMUECKHE OOBEKThI, aHAIU3UPO-
BaTh, OLIGHUBATh U O0OOIIATH MOJIyYE€HHBIE CBEJEHMS, YMETh HaXOJAWUTh U HUCHOJIB30BaTh WH-
(popmanuio U3 pa3IUYHBIX UCTOYHUKOB.

B coneprxannmn yueOHON AUCIHUILIMHBI KYPCUBOM BbIJAEIECH MaTepuail, KOTOPbI IIpHU U3y4YEHUU
OHMOJIOrUY KOHTPOJIIO HE MOJICHKUT.

HN3yuenue obiieoOpa3oBaTeIbHON yU4eOHOW AUCIUIUIMHBI « BHOJIOTHs» 3aBepIIaeTCs MOABEIe-
HHEM UTOTOB B popme nuddepeHIupoBaHHOrO 3aUeTa WK 3K3aMEHa B paMKax MPOMEXYTOY-
HOU aTTecTanuu cTyIeHTOB B Iporecce ocBoeHuss OOIT CITIO ¢ nomydeHrueM cpeHeTo oOIe-
ro oopazoBanus (IIITKPC, IITICC3).

1.3. MecTo y4eOHOIi TMCHUNIUHBI B Y4eOHOM IJIaHe
JlMcuMILIMHA BXOJUT B 00IIe00pa3oBaTeIbHbIM UK U OTHOCHUTCS K 0a30BBIM 00II€00pa30BaTEIbHBIM JIHC-
LUIUIAHAM.

1.4. Pe3ysabTaThbl 0CBOCHHS YUEOHOH M CHUTIIHHBI
OcBoenue cozepxkanus yueOHOM TucuuIinHbl «bronorusy odecrneunBaeT JT0CTUKEHUE CTYACHTaMU Clle-
IYIOUINX Pe3yJIbTaTOB:
JIUYHOCMHBIX!
- c(pOPMHUPOBAHHOCTH YYBCTBA TOPJOCTH U YBAKEHHS K UCTOPHH M JIOCTHKECHUSM OTEYECTBEHHOW OMOJI0-
IMYECKON HayKU; IPEACTABICHUS O LIEIOCTHOM €CTECTBEHHO-HAYYHOM KapTHHE MUPA;
- IOHMMaHHE B3aUMOCBSI3H M B3aWMO3aBHCHMOCTH €CTECTBEHHBIX HAyK, UX BIMSHHUS Ha OKPYKAIOIIYIO
cpeny, S5KOHOMUYECKYI0, TEXHOJIOTHYECKYI0, COLIMATIbHYIO U THUECKYIO C(hepbl 1esTEIbHOCTH YEIIOBEKa,
- COCOOHOCTH HCIIOJIB30BaTh 3HAHUSI O COBPEMEHHOW €CTeCTBEHHO-HAYYHOW KapTHHE MHpa B 00pa3oBa-
TEJNBbHOM U MpodhecCHOHABHON IeSATETbHOCTH; BO3MOXKHOCTH MH(POPMALIMOHHOM cpeibl 171 oOecredeHus
MPOIYKTUBHOTO CaMO0OOpa30BaHNs;
- BJIQJIGHUE KYJbTYPOH MBIIIJIEHUS, CIIOCOOHOCTh K OOOOIEHUIO, aHAIN3Y, BOCHPUATHIO HHPOPMALIUU B
00JIaCTH €CTECTBEHHBIX HAYK, IIOCTAHOBKE €T M BHIOOPY MyTEH €€ TOCTHKEHHUS B MPOQecCHOHATHHON
cdepe;
- CIIOCOOHOCTH PYKOBOJICTBOBATHCS B CBOCH JEATEIHPHOCTH COBPEMEHHBIMH MPUHIIMIIAMH TOJIEPAHTHOCTH,
JMajora u COTPY/IHUYECTBA; TOTOBHOCTh K B3aUMOJIEUCTBHUIO C KOJIJIEraMH, paboTe B KOJUIEKTUBE;
- TOTOBHOCTb MCIIOJIh30BAaTh OCHOBHBIE METOJIBI 3aIIUTHI OT BO3MOYKHBIX MTOCIIEICTBUI aBapHid, KaTacTpog,
CTUXMHHBIX O€ICTBU;
- obnamaHue HaBbIKaMHM 0€30MacHOl pabOThI BO BpeMsl MPOEKTHO-MCCIEA0BATENbCKON M 3KCIEPUMEH-
TaJbHOM NEeSATETbHOCTH, IIPU MCIIOJIB30BaHUU J1a00PaTOPHOTo 000PYIOBAHNUS;
- CITOCOOHOCTP MCTOIB30BATh MPUOOPETEHHBIC 3HAHKS M YMEHUS B TPAKTHYECKON JEATEIBHOCTH U TIOBCE-
JTHEBHOM >KM3HU Ui cOOIIOIeHUST Mep MPO(QUIAKTUKHA OTPABJICHUH, BUPYCHBIX U APYrHX 3a00J€BaHMA,
CTPECCOB, BPEIHBIX MPUBBIYECK (KYPEHHUs, aJIKOTOJIN3Ma, HAPKOMAHWH); TIPABWJI TIOBEJICHHUS B TIPUPOIHOM
cpexe;
- TOTOBHOCTh K OKa3aHHIO MEPBOW MOMOIIH MPH TPaBMaX, MPOCTYAHBIX M JPYTUX 3a00JCBAHUSAX, OTPAB-
JICHUSX MULIEBBIMH MPOIYKTaMH;
MemanpeomemHuix:
- OCO3HaHHUE COLMAJIBHOM 3HAUYMMOCTH CBOEH mpodeccuu/crnenuanrbHOCTH, 00JaJlaHue MOTHBALUEH K

OCYIICCTBJICHHUIO HpO(I)CCCHOHaHLHOﬁ ACATCIIBHOCTH OKk3aMeH MMpOBOAUTCA MO PCHICHUIO HpO(I)CCCI/IO-



HaTbHON 00pa30BaTEeNLHON OpraHu3aluu 00 IO JKETaHUIO CTYIACHTOB MPH M3yYCHUH YYeOHOU TUCITHU-
uHbl «bronorusy kak mpodrIbHON yaeOHOM AUCITUTUIHHBI.

- TIOBBIIICHNE WHTEIUIEKTYalIbHOTO YPOBHSI B TIPOIECCE M3YyUEHUST OMOJIOTHYECKHUX SIBIICHUH; BBIIAIOLTUXCS
JOCTUKEHUM OMOJIOTHH, BOLIEAIIUX B OOIIEYEIIOBEUYECKYIO KYIbTYPY; CIOKHBIX U MPOTHBOPEUYUBBIX ITY-
Te pa3BUTHS COBPEMEHHBIX HAYUHBIX B3TJISJ0B, UICH, TEOpHM, KOHIENIUN, rUnore3 (0 CYIHOCTH U
MIPOUCXOXKJACHUU KHU3HU, YEIOBEKa) B X0/I€ pabOThI C Pa3IMYHBIMU UCTOUHUKAMU WH(OPMALINK;

- CIIOCOOHOCTh OPTaHU30BBIBATh COTPYIHUYECTBO €AMHOMBINIIICHHUKOB, B TOM YHCJIE C HCIIOJIb30BAHUEM
COBpPEMEHHBIX MHPOPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUI;

- CIIOCOOHOCTH MOHUMATh MPHUHIIUIIBI YCTOMYUBOCTH U MPOJAYKTUBHOCTH KMBOW MPUPOIBI, IYTH €€ U3Me-
HEHUS MOJ1 BIMSHUEM aHTPOIOTeHHBIX (AaKTOPOB, CHOCOOHOCTh K CHCTEMHOMY aHAJIM3Y INI00ATBHBIX KO-
JIOTUYECKHUX MPOOIIEM, BOITPOCOB COCTOSIHHSI OKPY>KAIOIIEH CPeIbl U PAllMOHATLHOTO UCIIOIh30BAHUS TIPH-
POJIHBIX PECYPCOB;

- yMeHue 00OCHOBBIBATH MECTO M POJIb OMOJIOTUYECKUX 3HAHHWMA B MPAKTHUECKOH ACSITEIHLHOCTU JIIOJICH,
Pa3BUTHUH COBPEMEHHBIX TEXHOJOTHH; OMPENEesITh KUBbIE O0BEKTHI B MIPUPO/IC; TPOBOAUTH HAOIIOCHUS
3a DKOCHCTEMAaMH C LEJIbI0 MX OINKMCAaHUS W BBISIBJICHUS €CTECTBEHHBIX M AHTPOIOTE€HHBIX W3MEHEHUU;
HAXOJUTh U aHATU3UPOBATH HHPOPMAIIHIO O KUBBIX O0BEKTaX;

- CIIOCOOHOCTH MTPUMEHSITh OMOJIOTHYECKHUE W KOJOTUICCKUE 3HAHUS JIJISl aHAIHM3a TIPUKIIATHBIX MTPOOIIeM
XO3SIMICTBEHHOU JIESITEIIbHOCTH;

- CIIOCOOHOCTH K CaMOCTOSITEIbHOMY MPOBEACHUIO MCCIIEIOBAHMIA, OCTAHOBKE €CTECTBEHHO-HAYYHOTO
OKCIIEPUMEHTa, UCHOJb30BAaHUIO HWH(MOPMALMOHHBIX TEXHOJOTHH 1S peUIeHHs HAay4YHbIX H
podecCHOHANTBHBIX 3a]1a4;

- CHOCOOHOCTH K OIIEHKE ITHYECKHX AaCIEeKTOB HEKOTOPBIX HCCIEAOBaHUN B 0OJIACTH OMOTEXHOJIOTHHU
(KJIIOHMpPOBaHUE, HCKYCCTBEHHOE OIUIOZ0TBOPEHUE);

NnpeoMemHulX.

- c(pOpMHUPOBAHHOCTH IMIPEICTABICHUM O POJIM U MECTE OMOJIOTMH B COBPEMEHHON HAyYHOU KapTUHE MUPA;
MMOHUMAaHKUE POJIU OUONOTHH B POPMHUPOBAHUU KPYro30pa U PYHKIIMOHAIBHON TPAMOTHOCTH JIJISl peIlIeHUs
MPAaKTUYECKUX 3a]1ay;

- BJIAJCHUE OCHOBOMOJATalOUIMMHU MOHATUSIMHU U MPEJICTABICHUSIMH O KMBOM IMpHU- POJE, €€ YPOBHEBOM
OpraHU3aIMK 1 SBOJIOLNH; YBEPEHHOE MOJIb30BaHNE OMOIOTHYECKON TEPMUHOJIOTUEH U CHUMBOJIUKOM;

- BJaJICHHE OCHOBHBIMH METOJIaMH HAy4YHOTO IIO3HAHUS, HCIHOJB3YeMbIMH TIpU OHUOJOTHUYECKUX
HCCTIEIOBAHUSX JKUBBIX OOBEKTOB M HKOCHUCTEM: OMHMCAHHEM, U3MEPEHHEM, MPOBEACHUEM HAOII0ICHUI;
BBISIBJICHUE U OIIEHKA aHTPOIOTE€HHBIX U3MEHEHUH B IPUPOJIE;

- ¢chopMUPOBAHHOCTH YMEHUM OOBSICHATH PE3yJAbTaThl OMOJOTUYECKUX IKCIEPUMEHTOB, peIaTh dJIEMEH-
TapHble OMOIOTHYECKHE 33/1aUH;

- c(hopMHpPOBAaHHOCTH COOCTBEHHOW MO3UIUH 110 OTHOILIEHHUIO K OMojiornyeckoi mHpopMaluu, noisyqae-
MO U3 pa3HBIX HCTOYHUKOB, K TTI00ATHHBIM IKOJIIOTUYECKUM MPoOIeMaM | MyTsIM HX PelIeHus.



2. CTPYKTYPA U COAEPKAHUE JUCHHUIIVINHbI

2.1. Coaepxanne y4eOHOM AU CHUNINHBI

Pexomenayemoe K0JIM4eCTBO YaCOB HA OCBOEHHE MPOTrPaMMBbI IMCHHUIIJIMHbI:
MaKCHMaJIbHOW yueOHOW Harpys3ku oOydaromerocst 54 yacos, B TOM YHUCIIE
00s13aTeIbHON ayAUTOPHOMN yueOHOM Harpy3ku oOyudaromierocs 36 Jaca;
KOHCYJIbTallMM JUIsl 00yyaromuxcs 4 4acos;

CaMOCTOATENIbHON paboThl oOyuaromerocs 14 yacos

2.1. O0beM y4eOHOH AUCHUIIMHBI M BHAbI Y4eOHOIH padoTsl MakcuMaibHas | 54
y4yeOHasi HATpy3Ka (Bcero)

Oobs13aTesibHAsI ayIUTOPHAs ydeOHAasi HATPY3Ka (Bcero) 36

B TOM 4HUCJIC:

JIEKIIUHU 36
KOHCYJIbTAITU! 4
CamocrosiTesibHas padoTa odyuaroierocs (Bcero) 14

B TOM YHCIJIC:

BHEAYyJUTOPHAsl CAMOCTOSITENIbHAs paboTa

HHAUBUAYAJIbHBIC TBOPUCCKHUC 3aJaHUA

JluddepeHnrpoBaHHbINA
3ageT — 1 cemecTp.

d)opma npomeofcymouuoﬁ ammecmavuuu no 0ucuunﬂune




2.3 Tematnueckuii IUIaH

Bun yueOHo# padoThI

KoanuecTBo 4acoB

BBenenue 2
1. Yuenue o kiieTke 8
2. Opranusm. Pa3MHOKEHHE U UHIUBUAYAJIbHOE pa3BUTHE OPraHU3MOB 6
3. OCHOBBI T€EHETUKH U CEJIEKIIUU 9
4. DBOIIOLIMOHHOE yUEHHE 7
5. Mctopus pa3BUTHS )KU3HU Ha 3emiie

6. OCHOBBI PKOJIOTUH

Hroro 36
KOHCYJIbTAUNH 4
caMOCTOsITe/IbHasi padoTa

BHEay/IMTOPHAsI CAMOCTOsITeNIbHAsA paboTa, UHIUBUAYATbHbIC TBOPUECKHIE 3a1aHUS 14

IIpoMmeskyTouHasi arrecTanusa B popme nudPpepeHIMPOBAHHOIO 3a49eTa

Bcero

54




3. YCJIOBMSA PEAJIM3ALIMU ITPOI'PAMMBI TINCHUTIJINHBI

3.1. XapakTepucTHKa OCHOBHBIX BHJIOB YU€OHOH JIESTENTFHOCTH CTYCHTOB

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 Mpupoa. IIpu3Haku KUBBIX OPraHU3MOB M UX MHO-
rooOpasue. YpoBHEBas OpraHM3alMsl >KUBOH MPHPOIBI M 3BOMONMS. MeToIbl MO3HAHHS KHUBOH NPHPOIBI.
OO01ue 3aKkOHOMEpPHOCTH OuosIoruu. Pons Gnonoruu B pOpMUpPOBAaHUN COBPEMEHHOM €CTECTBEHHO-HAYYHOU
KapTUHBI MUpa U MPAKTUYECKON J1eATeIbHOCTH JtoJiell. 3HaueHre OMOoJIOrHH PU OCBOSHUH Ipodeccuit u cre-
IIAJIbHOCTEH CpeaHero npoecCuoHaAIbHOr0 00pa30BaHMUSL.

Pasznea 1. Yuenue o
KJIETKE.

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

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 ¢yHKUMH KieTKd. [IpokapuoTuyeckue U 3yKapUOTHUYECKHE KIETKH. Bupychl Kak HekJeTouHas
¢dbopMa xku3HU U uX 3HaYeHHe. boproa ¢ BupycHbiMu 3ab0neBarmsivu (CITN/] u ap.) lluromiasma u kireTouHas
MeMmOpaHa. OpraHou/ibl KJIETKH.

OOMeH BelllecTB U NpeBpalleHue dHepruu B kietke. [lnactuueckuil u sHeprerudeckuii ooMeH. CtpoeHue u
¢ynkuun xpomocoM. JIHK — Hocutens HacnenctBeHHolt uHdopmarun. Pernkanus JJTHK. I'en. I'enetnye-
ckuit kon. buocunTes Genka. XKuzHeHHbINH UK KIeTkH. KieTku u ux paznooOpazue B MHOTOKJIETOYHOM Op-
ranusme. Juddepennmponka kiietok. KnerouHnas Teopus CTpoeHus: opraHu3MoB. MHTO3.

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 opranu3smMoB. 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 SMOpPUOHANBHOTO pa3BUTHs. OpraHorenes. IlocTaMOpruoHanbHOE pa3BUTHE.

Cx0ACTBO 3apopIlIe TPEACTABUTENEHN Pa3HBIX TPy MO3BOHOYHBIX KaK CBHJIETEIBCTBO

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

WNunnBunyansHOE pa3BuTHe yenoBeka. PenpoaykTtuBHoe 300poBke. [locnencTBus BIUSAHUS alnKOT O, HUKOTH-
Ha, HAPKOTHYECKHX BEIIECTB, 3arPSI3HEHUS CPE/Ibl HA Pa3BUTHE YEJIOBEKA.




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

Pasgea 3. OcHOBBI
FeHETUKHU 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 . Mennenem. MoHorubpuaHoe u TUrHOpUIHOE CKpElIMBaHHE XPOMO-
COMHasi TEOpHsl HaclleICTBeHHOCTU. B3aumoeiictBue renoB. I'eneruka nosa. ClemieHHOe ¢ TOJIOM Haclie0-
BaHUe. 3HAUYE€HUE TeHETHKH JUTsl CeJIeKIIMU U MeauIuHbl. HacnencTBenHble 001€3HU YeIOBeKa, UX MPUYHUHBI U
npodunakTuka. 3aKOHOMEPHOCTH W3MEHUYMBOCTH. HaciencTBeHHas, WM TEHOTHITMYECKas, W3MEHUYUBOCTD.
MonudukanonHasi, Wik HEHAClIeACTBEHHAs, U3MEHUYMBOCTh. | eHeTHka denoBeka. ['eHeTMKa M MeAMIIMHA.
MarepuanbHble OCHOBBI HACJIEJICTBEHHOCTH M U3MEHUMUBOCTU. [ '€HETHKA M HBOIONMOHHAS Teopus. | eHeTnka
nonyysiiuii. OCHOBBI CENEKIIMH PACTeHUM, )KMBOTHBIX M MUKPOOpPraHU3MOB. ['eHeTnka — TeopeTudeckas oc-
HOBa cenekiuu. OoMallHUBaHUE KUBOTHBIX U BBIPAIIUBAHUE KYJIbTYPHBIX PACTEHUN — HayaJbHBIC TAIlbl
cenekuun. Yuenue H. M. BapunoBa o nieHTpax MHOrooOpasusi ¥ MpOUCXOXKACHUS KyIbTYpHbIX pacTeHui. Oc-
HOBHBIE METObI CEJICKIIMU: TUOPUAN3AIM U UCKYCCTBEHHBIM 0TOOp. OCHOBHBIE JOCTHUXKEHHUS COBPEMEHHOM
CEJIEKIIMH KYJIbTYPHBIX PACTEHUH, TOMAITHUX KUBOTHBIX U MUKPOOPTraHW3MOB. bruorexHomorus, ee 10CTHxXe-
HUS Y TIEPCTICKTUBBI PA3BUTHUS. DTUUYECKHUE aCMEKThl HEKOTOPBIX JOCTHXKEHHUM B OnotexHosnoruu. Kionupona-
HUE )KMBOTHBIX (Mp0OJIeMbl KIIOHUPOBAHUS YEIOBEKA).

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

Pasnea 4. Ilpoucxox-
JeHHe U Pa3BUTHE
JKH3HH Ha 3emuie.
IBOJIIOLIMOHHOE Yue-
HHE.

ITpoucxosxaeHre u HavyaJabHbIE ATAIbl PA3BUTHUS KU3HU HA 3emiie. [ UIMoTe3sl MPOUCXOKICHUS KU3HU. 13yye-
HHE OCHOBHBIX SaKOHOMCpHOCTeﬁ BO3HHUKHOBCHMUS, pa3BUTUA U CYIICCTBOBAHUS KM3HU Ha 3emne. YcioxHe-
HUE KUBBIX OPraHU3MOB B IPOLIECCE IBOIIOILUH.

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

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 3BONIIOLIMOHHOTO Y4eHUS B (POPMHUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAY4HOI
KapTHHBI MHpa. MuKkposBosronus 1 Makpospoaronns. Konnenuusa Buaa, ero kpurepuu. Ilonmynsanusa — cTpyk-
TypHas €JMHHIIA BUAA U 3BOJIONMHU. J[BHXKyIMe cuitbl 3Bostolnu. CHHTETHYECKas TeOpusl IBOITIOIMH. MUKpO-
sBosonust. CoBpemeHHble mpenacrasieHuss o BupooOpazoBanuu (C. C. Yersepukon, U. W.1lImansraysen).
MaxponsBosrorus. JlokazaTelbCTBa SBOJIIOLUH.

Pasznea S. Ilpouncxox-
JAeHHe YeJI0BeKa

AnTponorenes. Dpoitonus npuMatoB. CoBpeMEHHBIE THIOTE3bl O MPOUCXOXKIECHUU 4YesoBeka. Jokazarenb-
CTBa POJCTBA YEJIOBEKA C MJIIEKONIUTAIOIMMU KUBOTHBIMU. DTallbl ABOJIIOLIMY YeJIOBEKa. YeI0BeueCKrue 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, KpyrOBOPOT BEIIECTB U NIPEBPALLEHUE SJHEPTUU B dKocucTeMax. Mex-
BUJIOBbIE B3aUMOOTHOIIICHUSI B AKOCHCTEME: KOHKYpPEHIUS, CHMOMO03, XUITHUYECTBO, napa3utu3M. [IpuanHbl
YCTOMYMBOCTH M CMEHBI 3kocucteM. Cykieccuu. MckyccTBEeHHBIE COOOIIECTBA — arpo’KOCUCTEMBI U ypOo-
skocucTteMbl. buocdepa — rinobanpHas sxocuctema. Yuenue B. U. BepHanckoro o 6uocdepe. Ponb xuBbIX
opranu3MoB B Ouocepe. buomacca. KpyroBopor BaxxHeH X OMOTEHHBIX JIEMEHTOB (Ha MMPUMEpE yriepoa,
aszota u ap.) B omocepe. buochepa u yenosek. Mzamenenns B onochepe. [locnencrsus nearenbHOCTH
YeJIOBEKa B OKpYXKarollen cpene. Bo3aelicTBue npon3BOACTBEHHON IEATEIbHOCTH HA OKPYKAIOIIYIO CPENy B
obractu cBoeit Oynymei mpodeccuu. ['100anbHbIe SKOIOTHYECKHE MPOOIEMbI U IYTH UX PELICHUsI.

CamocrosiTesibHas padora.
1. Cxema. «DKOCHCTEMBI»

Koncyabranuun
. Bua. Kpurepuu Buaa.
. Homynsauus.

—

2
3. Jloka3zarenbCTBa YBOJIOIUN
4. TlpoucxoxaeHue 4eIoBeKa.




3.2. Y4eOHO-MeTOAUYECKOE 1 MATEPHATIbHO-TEXHHYECKOE ofecredeHne MporpaMmmbl
y4eOHOol Tucuuminiabl «buosorus»
Peanu3arust mporpaMMbl JUCIUILTAHBI TPEOyeT HANHUUs yueOHOTO KaOuHeTa «bruonorusy.
OobopynoBanue y4eOHOro KabuHeTa:
1. Mebenb u cTalinoHapHOE 000PYAOBaHUE
- MOCAJI0YHBIC MECTA MO KOJMYECTBY CTY/ICHTOB;
- pabouee MeCTO IpernoiaBaTers;
- KOMIUIEKT y4eOHUKOB;
- IEMOHCTPALMOHHBINA CTOJ;
- KHWDOKHBIC MKaQBbI;
-JI0OCKa ayTUTOPHAs;
2. YueOHOo-HarIsgHbIe MOCOOHs 1 J1a00paTOpHOE 000PYI0BaHHE
- 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, MynbTUMEINANIPOCKTOP, KOMIUIEKT BuaeodmibMoB, DVD mieep, BuIeoMarautopoH, TeJIeBU30D,

JIEeMO-CHCTEMA.
3.3. UndopmannonHoe odecniedeHue 00yueHust

OcHOBHbIE HCTOYHMKH HCTOYHHUKH:

1. KoncrantunoB B.M. OOmast Ouosnorus : Y4eOHUK AJisi CTYJACHTOB YUPEXKICHUN cpeaHero npodec-
cuoHasibHOro oOpazoBanusi / B. M. KoncrantunoB; Pen. T.®.Cammnua; Pen. C.II.Iaramosa,
A.M.30to0Ba. - 12-¢ u3x.,cTep. - M. : Akagemus, 2014.

2. buonocus : y4eOHHUK M MPAKTHKYM JJIs CpelHero npodeccuoHaabHoro oopasosanus / B. H. SpsI-
ruH [u 1p.] ; nox penakuueit B. H. Slpeiruna. — 2-e u3n. — Mocksa : U3parensctBo FOpaiit, 2019.
— 378 ¢. — (Ilpodeccuonanbroe obpazoanue). — ISBN 978-5-534-09603-3. — Tekcr : smek-
tponusii / DBC FOpaiit [caiit]. — URL: https://biblio-online.ru/bcode/433339

3. Oobyxos, /I. K. buomorus: KJIeTKA U TKaHH : y4eOHOE TTocoOue I cpeaHero mpodecCHoHaIbHOTO
obpazoanus / JI. K. O6yxos, B. H. KupunenkoBa. — 3-e uzn., nepepad. u non. — Mocksa : 13-
natenscTBO Opaiit, 2019. — 358 ¢. — (IIpodeccuonanbuoe odbpazopanue). — ISBN 978-5-534-
07499-4. — Tekcr : osnekrponsnsii // DBC HOpaiit [caiit]. — URL: https://biblio-
online.ru/bcode/441999

JlonotHUTE/IbHbIE HCTOYHUKU:

1. Epemuenko, O. 3. buonorus: yaenue o 6mocdepe : yueOHoe mocodbue isi CpeaHero mpodeccuo-
HanbHOTO oOpazoBanus / O. 3. Epemuenko. — 3-e uzn., nepepad. u gomn. — Mocksa : U3narensb-
ctBo FOpaiit, 2019. — 236 c. — (Ilpodeccuonansuoe odpazoBanue). — ISBN 978-5-534-10183-6.
— Texer : anexktponnsiii / 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. 3aiiuesa ; non pexakmueit C. U. lllykuna. — 2-e uza., ucop. u A0m. —
Mocksa : U3natensctBo FOpaiit, 2019. — 323 ¢. — (Ilpodeccuonansroe oopazoanue). — ISBN
078-5-534-10400-4. — Texkcr : snektponusiii / OBC HOpaiit [caiitr]. — URL: https://biblio-
online.ru/bcode/442538

3. Haxaeesa, B. Y. buonorus: reneruka. [Ipaktnueckuit Kypc : yueOHOE TocoOue i CpeTHero mpo-
(beccuonanpHoro obpazoanus / B. . HaxaeBa. — 2-e uzj., mepepad. u non. — Mocksa : U3na-
teabcTBO HOpaiit, 2019. — 276 ¢. — (Ilpodeccuonanbroe oopazoBanue). — ISBN 978-5-534-
07034-7. — Tekcr : onektponnbii // DOBC IOpaiit [caiit]. — URL: https://biblio-
online.ru/bcode/441847

HNHTepHeT-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 srnmknoneaus «Kpyrocser». @opma nocryna: www.krugosvet.ru
2 UnTeprer-pecypc. bubmmorexka wuHcTuTyra «OTKpBITOe O00mEcTBO». ®opma mocrymna:
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 GMOJOTUH B pexKUME «on-liney.

6. http://www.examen.ru/add/manual/School-Subjects Mudopmanumonnsiii caidt Examen.ru
[Ipenmersl mkonbHON mporpaMmbl. CHpaBOYHHMK IO OCHOBHBIM TMpPEIMETaM IIKOJIbHOW Mpo-
rpaMMBl, IoJIe3Hast HHPOPMAIUS Ul CJaud SK3aMEHOB U ITOCTYIIJICHUS B BY3.

7. O0y4aronue >HIUKIONe MK "bruomorus"

8. http://www.biotechnolog.ru — Marepuasl o OMOTEXHOJIOTHH


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/













