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1. MACHOPT PABOYEN MPOT'PAMMBI YYEFHOU JUCHUILIAHBI

1.1. ITosicHuTeILHASA 3aMIUCKA

PaGouass mporpamMma AMCHMIIIMHBI SIBJISIETCS YaCThIO OCHOBHOM 0OOpa30BaTeIbHOW MpOrpaMMbl ¢uinaia
«JIBITKApUHOY» TOCYJAPCTBEHHOTO YHUBEpCHTETA «JlyOHa» MO CHeNnanbHOCTH CPEeIHEro MpOoecCHOHATBHO-
ro oopazoBanus 15.02.08 TexHoJi0rusi MAIIMHOCTPOEHMUSI.

[TporpamMma o61meoOpa3zoBaTeIbHON yUeOHOU MUCIUTUTHHBI «bHoIorus» mpeqHa3HadeHa s U3ydeHus Ono-
JIOTUU B MPOQECCUOHANBHBIX 00pa30BaTENIbHBIX OPraHU3AIMIX, PeaTH3YIOIIUX 00pa30BaTEIbHYIO MIPOrpam-
My cpemHero o0miero oOpa3oBaHUs B Tpeeax OCBOCHHS OCHOBHOW oOpa3zoBarenbHOU mporpammbr CITIO
(OOIT CIIO) na 6a3e OCHOBHOTO OOIIEro 0Opa30BaHUS MPH MOATOTOBKE KBaTU(UIIMPOBAHHBIX pabOYHUX,
CITy’KaIllUX U CHEUAINCTOB CPEIHETO 3BEHA.

[Iporpamma paspaborana Ha ocHOBe TpeboBanuii ®I'OC cpeaHero oo61mero oopa3oBaHus, IPEAbIBISIEMBIX K
CTPYKTYpE, COJACPKAHUIO U pe3yabTaTaM OCBOCHHS y4eOHOW MUCHMIUIMHBI «BHONOTHS», B COOTBETCTBUU C
PexoMenganusMu o opraHu3aivy NoJy4YeHHs CpelHero ooiero oopa3oBanus B Mpejaeax 0OCBOEHUsl 00pa-
30BaTeNbHBIX IPOTPaMM CPEIHEro Npo(heCcCHOHAIBLHOr0 00pa3oBaHus Ha 0a3e OCHOBHOI'O 0011ero oopa3zoBa-
HUS C y4eToM TpeboBaHM (efepanbHbIX TOCYAapCTBEHHBIX 00pa30BaTENbHBIX CTAaHIAPTOB U MOIy4aeMOit
npoeCCur WM CIIEIUATFHOCTH CPEAHEro MpodecCHOHATLHOTO 00pa3oBanus (mucbMo JlenapramenTa rocy-
JApCTBEHHOM MOJIUTUKH B cepe MoAroToBku padbounx kajapos u 110 Munobpuayku Poccun ot 17.03.2015
Ne(06-259), ¢ yaerom [IpumepHOH OCHOBHOW 00pa30BaTENbHON MPOTrPaMMBI CPETHETr0 00IIero 00pa3oBaHMs,
ol00peHHO pemieHHeM (eaepaabHOro yueOHO-METOINYECKOro OOBeAMHEHHs] MO 00IIeMy 00pa30BaHHIO
(mpotokoun ot 28 urons 2016 r. Ne 2/16-3).

Copep:xanue nmporpaMmbl «brosorus» HanpaBlIeHO HA JOCTUKEHHUE CISIYIONINX [ENeH:

e rmosyueHHe (yHIAMEHTAIbHBIX 3HaHWW O Omomormueckux cucremax (Kmerka, Opranusm, [omymns-
s, Bun, DkocrcTema); UCTOPUE Pa3BUTHS COBPEMEHHBIX IMPEICTABICHUIA O KUBOUW MPUPOJIE, BHI-
JAIOIINXCS OTKPBITHIX B OMOJIOTMYECKON HayKe; poJid OMOJOTrHYecKod Haykd B (hOPMHUPOBAHHUH CO-
BPEMEHHOW €CTECTBCHHO-HAYYHON KapTHHBI MUPA; METOJIaX HAYIHOTO TIO3HAHHS,

® OBIAJCHHE YMEHHUSIMH JIOTUYECKH MBICIUTH, 0OOCHOBBIBATH MECTO M POJIb OMOJIOTHYECKUX 3HAHUI B
MIPAKTUIECKON JIEATSIIEHOCTH JIFOJICH, pa3BUTHH COBPEMEHHBIX TEXHOJIOTHIA; OMIPEIEISTh )KUBBIE 00h-
€KThl B TIPUPOJIC; MPOBOIUTH HAOIIOACHUS 32 DKOCHCTEMAaMH C IENbI0 WX OMUCAHHS U BBISBICHUS
€CTECTBCHHBIX M aHTPOIOTEHHBIX W3MEHCHUI; HAXOJUTh W aHAJTU3UPOBATH MH(POPMAITUIO O JKUBBIX
00BEKTaX;

® pa3BUTHE IMMO3HABATEIHHBIX WHTEPECOB, MHTEIUIEKTYAIbHBIX W TBOPYECKUX CIOCOOHOCTEH 00ydaro-
IUXCS B MPOIECCe M3YUCHHSI OMOJOTHYCCKHUX SIBIICHUI; BBITAIONIMXCS JIOCTHKEHUH OMOJIOTHH, BO-
HIeIITNX B OOIIEUETOBEYECKYIO KYIbTYPY; CIOXKHBIX U MPOTUBOPEUUBBIX MyTEH pa3BUTHS COBPEMEH-
HBIX HAYYHBIX B3TJISAIOB, UJCH, TCOPUH, KOHICIIINH, TUTIOTE3 (O CYIIHOCTH W MPOUCXOXKICHUN KH3-
HU, 4eJI0BEKa) B X0/ pabOThI ¢ pa3IMUYHBIMA UCTOUHUKAMU WH(OPMAIINH;

® BOCHHTaHHE YOEXKJICHHOCTH B HEOOXOIUMOCTH IMO3HAHMS KUBOW MPUPOIBI, HEOOXOAUMOCTH PAIHO-
HAJIBHOTO TIPUPOJIOTIONB30BaHUs, OEPEKHOTO OTHOMICHUS! K TPUPOJHBIM pecypcaM M OKpYKaromen
cpelne, COOCTBEHHOMY 37I0POBbBIO; YBXKEHHUS K MHEHHIO OTMIOHEHTA MPH 00CYKIEHUN OMOIOTUYECKIX
npo0em;

® JCMOJB30BAaHUE MPHOOPETEHHBIX OMONOTHYECKUX 3HAHUN W YMEHU B TOBCETHEBHOW KHU3HU IS
OILICHKH TIOCJEJICTBUH CBOEH NEATENBHOCTH (U ACSITENBHOCTH IPYTHX JIIOJICH) MO OTHOIICHUIO K
OKpY’Kalolllel cpefie, 310pOBBIO IPYTUX JIIOAEH U COOCTBEHHOMY 3/10pOBbI0; 0OOCHOBaHHE U COOJIIO-
JeHre Mep npoduIaKkTUky 3a00JIeBaHN, OKa3aHUE TIEPBOM MTOMOIIH TMPU TPaBMax, COOTIOICHUE TIpa-
BUJI TOBENICHUS B IIPHPOJIC.

[TporpamMma y4ueOHO# mucHUIUIMHBI «bHOTOTHS» SBISETCS OCHOBOW AJsl pa3paboTKU paboyuX mporpamw,
B KOTOPBIX MpodeccroHabHbIe 00pa30BaTeIbHbIC OPTaHU3alliH, pealln3ylomune 00pa30BaTeNbHYO MPO-
rpammy cpegHero obmiero odpasoBanus B npenenax ocBoenuss OOII CIIO na 6a3e OCHOBHOro 0OIIEro



00pa3oBaHMsl, YTOUHSIOT COJIEpKaHUE YueOHOro MaTepHaa, mocie0BaTeIbHOCTh €ro U3y4eHuUs, pacipe-
JieNieHre y4eOHBIX 4acoB, TEMATHKYy pedepaToB (IOKIAIO0B), BUIBI CAMOCTOSTEIBHBIX paOOT, YUUTHIBAS
cnieuu(uKy IporpaMM MOATOTOBKU KBATU(UIIMPOBAHHBIX pabounX, CIyXKalluX U CHENHUAINCTOB CpeaHe-
ro 3BeHa, OcBanBaeMou Mpodeccuu WK CrenualbHOCTH.

[TporpaMma MOXET MCHOIB30BATHCSA APYTMMHU NPOQecCHOHATBHBIME 00pa30BaTeIbHBIMU OpPraHU3alIlH -
MU, pealu3yIuMU 00pa3oBaTesbHYIO IPOrpaMMy CpelHero o0ero oopa3oBanus B peaeaax OCBOCHUS
OOII CIIO =Ha 6a3e 0CHOBHOTO 001Iero 00pa3zoBaHus — MPOrPaMMbl TOATOTOBKU KBATH()UITUPOBAHHBIX
pabouux, CIy)Kalux, IPorpaMmMbl MMOATOTOBKH crienranuctoB cpeanero 3seHa (IIIIKPC, TITIICC3).

1.2. O0masi XapakTepucTHKA Y4eOHOI Tucuuinubl «bnosorus

buonorus — cucrema Hayk, U3ydaroniasi Bce acleKThl KH3HHU, HA BCEX YPOBHSX OpPraHU3AlMU >KHUBOTO,
HAuMHAs C MOJIEKYJSIPHOTO M 3akaH4yHMBass OuochepHbM. OObEeKTaMU H3y4eHHsS OHMOJIOTUU SBISIOTCS
KUBBIE OPraHU3MbI, X CTPOCHHUE U KU3ZHEIEATEIIbHOCTh, UX MHOT000pa3ue, MPOUCX0XKIEHUE, IBOJIIOLIHS

U pacrpeie]ICHNe )KUBBIX OPraHM3MOB Ha 3emiie.

OOmrass GUOJIOTHUSI U3y4YaeT 3aKOHbI UCTOPHUUYECKOTO M WHIWBUAYAJIBHOTO Pa3BUTHSI OPTaHM3-
MOB, OOIIIE 3aKOHBI )KU3HHU U T€ OCOOCHHOCTH, KOTOPBIE XapaKTEePHBI JJIsI BCEX BHUIOB KUBBIX
CYIIECTB Ha IUIaHETEe, a TaK)KE UX B3aHUMOJICUCTBHE C OKPY>KaloIIel cpeaoi.

Buonorus, Takum o6pa3om, SIBIsIETCS OJHOU U3 OCHOBOIIOJIATalOIIMX HAyK O YKHU3HH, a BiIaje-
HUEe OHMOJIOTUYECKMMU 3HAHUSIMU — OJITHUM M3 HEOOXOJIMMBIX YCIIOBUU COXpPAaHEHUS KU3HHU Ha
JIaHeTe.

OcHOBY cojziepkaHUsl ydeOHOU AUCHUIUINHBI «BUOJIOTHS COCTaBIISIOT CIIEIYIOIINE BeayIIHe
HUJIEU: OTIIUYUTEIbHBIC MPU3HAKHU KUBOU MPUPOBI, €€ YPOBHEBasl OpraHu3alus 1 3Bojronus. B
COOTBETCTBHU C HUMH BBIJCIICHBI COJICp>KaTeIbHbIC JIMHUW: OMOJIOTHSI KaK HayKa; OHOJIOTHYe-
CKME€ 3aKOHOMEPHOCTH; METOJbl HAYYHOT'O IMO3HAHUWS, KJIETKA; OpPraHW3M; MMONYJISIIUS; BHU;
9KOCHUCTEMBI (B TOM 4uHciie buocdepa).

Conepxanue y4eOHOW AWCHUILUIMHBI HAIIPABJICHO Ha IMOJTOTOBKY OOYYalOMIMXCsl 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 oopazosaHusi B mnpenesnax ocBoeHus: OIIOIT CITO nHa 6a3e oc-
HOBHOT'O OOIIero oOpa3oBaHMs, M3yueHHE ydeOHOU nucuumuinHel «buosorus» mmeer cBou
OCOOEHHOCTH B 3aBUCHUMOCTH OT HNpodumiisi NpodeccruoHaIbHOro o0pa3oBaHusi, 6a3upyercs Ha
3HAHUSIX 00yYarOIIMXCs, MMOJIYYEHHBIX MPU U3YYEHUHU OHOJIOTUH, XUMUH, PU3NKHU, reorpaduu B
OCHOBHOM LIIKOJIE.

IIpu ocBoenun npodeccuit CITO u cnenmanbuocteit CIIO Ttexauueckoro nmpodusst mpodeccu-
OHAJILHOTO OOpa3oBaHUsI OmosoTHUs M3ydaeTcs Ha 6azoBom ypoBHe PI'OC cpennero ooOmiero
oOpazoBanwusi, ripu ocBoeHuu rnpodeccuit CI1O u cniermmansaocteit CI1O ectecTBEHHO- HAYYHOTO
npodunst mpodecCHoOHATBbHOTO OOpa3oBaHHUs OWONOTHs H3ydaeTcsi OoJjiee YyriryOJeHHO, Kak
npoduiibHas yuyeOHas JUCHMILUINHA, YUYUTHIBAIOIIas CHNeU(UKY OCBaMBaeMbIX Mpodeccuil Ui
CHEeUHATBHOCTEH. DTO BBIPAXKAETCS B COJICP>KAHUU O0yUYEHUsI, KOJIMYECTBE YaCOB, BBIJACISIEMbIX
Ha U3Y4YEHHUE OTJEJIBbHBIX TeM YY€OHOU AUCHMUILUINHBI, TTTyOHMHE UX OCBOEHUsI OOydJaroluMuCH,
o0beMe M XapaKTepe MPaKTHUYECKHUX 3aHSITHM, NEMOHCTpalvii, BHJaX BHEAyJIUTOPHOU camo-
CTOSITEJIFHOU PabOTHI CTYACHTOB U T. II.

IIpu ocBoennn crienuanpHOCTEW CITO rymanutapraoro npoduis mpodecCuoHaIbHOTO 00pa3o-
BaHUsI OHMOJIOTHUS M3yYyaeTcsl B paMKax ydyeOHoil mucuumiauHbl «EctecTBo3HaHue» 00si3aTelb-
HOU TipeameTHOM obmactu «EctectBeHHBIe Haykn» DPI'OC cpemanero odiero oopa3zoBaHUs.
IIpu otOope conep>xkaHusi yd4eOHOW ITUCHUIUIMHBI «BWOJOTHSD> HMCIIONBb30BaH KYJIbBTYpPO-
COOOpa3HBIA TMOAXO0/l, B COOTBETCTBHUU C KOTOPBHIM OOyYaroOIIHeCs JIOJDKHBI YCBOWUTBH 3HAHUS U
YMEHUs, HeOOXOAUMBIE JUIs1 (POPMHUPOBAHUS OOLIEH KyJIbTYphl, ONpEAesIIoiel ajleKBaTHOE MO-



BEJCHHUE YeJIOBEKa B OKpPY’Karolllel cpene, BOCTPEOOBAHHbBIC B )KM3HHU M B MPAKTUYECKOM Jies-
TEJILHOCTH.

Oco0oe BHUMaHHE YJEJIEHO SKOJIOTMYECKOMY OOpa30BaHUIO M BOCHUTAHUIO OOYyYaroIIUXCs,
(popmMupoBaHHIO Y HUX 3HAHUUW O COBPEMEHHOI €CTECTBCHHO-HAy4YHOW KapTUHE MHpaA, LIECH-
HOCTHBIX OPHUEHTAIUI, YTO CBUIAETEIBCTBYET O TYMaHHU3AIIMU OUOJIOTHUYECKOTrO0 0Opa3oBaHUs.
Coaepxanue y4eOHOW IUCUMIUIMHBI IIpeaycMaTpruBacT (OopMHUpPOBAHUE Y OOydaroIIUXCs 00-
IICHAyYHbIX 3HAHUNW, YMEHUN M HAaBBIKOB, YHUBEPCAIBbHBIX CIIOCOOOB JE€ATEIbHOCTH U KIIIOYe-
BBIX KOMIIETCHIIMI, BKIIIOUAIOIIUX YMEHUE CpaBHUBATh OMOJIOTMUECKHE OOBEKThI, aHAIU3UPO-
BaTh, OLIGHUBATh U 00OOIIATh NOJIyY€HHBbIE CBEJICHUS, YMETh HaXOAUTh MU MCIIOJIb30BaTh HH-
(popmanuio U3 pa3IUYHBIX UCTOYHUKOB.

B coneprxannmn yueOHOM AUCLUIUIMHBI KYPCUBOM BbIJAEJIIEH MaTepuasl, KOTOPbIN IIPU U3y4YEHUU
OHMOJIOrUY KOHTPOJIIO HE MOJICHKUT.

HN3yuenue obiieoOpa3oBaTeIbHON yU4eOHOW AUCIUIUIMHBI « BHOJIOTHs> 3aBeplIaeTcsl MoABEe-
HUEM UTOrOB B popme nuddepeHnpoBaHHOIO 3aUeTa WIN 3K3aMEHa B paMKax MPOMEXYTOY-
HOU aTTecTaluM CTyJIeHTOB B mporecce ocBoeHuss OOIT CIIO ¢ monydyeHrueM cpeaHero oorie-
ro oopazosanus (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 HayKH; MPEACTaBICHUS O LIEIOCTHON €CTECTBEHHO-HAYYHOM KapTHHE MUPA;
- IOHMMaHHE B3aUMOCBSI3M M B3aMMO3aBUCHMOCTH €CTECTBEHHBIX HAyK, UX BIHMSHUS HAa OKPYKAIOILIYIO
cpeny, S5KOHOMUYECKYI0, TEXHOJIOTHYECKYI0, COLIMATIbHYIO U THUECKYIO C(hepbl 1esTEIbHOCTH YEIIOBEKa,
- CoCcOOHOCTH HCIIOJIb30BaTh 3HAHUSI O COBPEMEHHOW €CTeCTBEHHO-HAYYHOW KapTHHE MHpa B 00pa3oBa-
TeJNBbHOM U MpodhecCHOHAIBHON IeSTETbHOCTH; BO3MOXKHOCTH WH(GOPMAIIMOHHON Cpeibl Uil 00ecreueHHsI
MPOIYKTUBHOTO CaMO0OOpa30BaHNs;
- BJIQJIGHUE KYJIbTYPOI MBIIIJIEHUS, CIOCOOHOCTh K 0OOOIEHUIO0, aHAIN3Y, BOCHPUATHIO HHPOPMALIUU B
00JIaCTH €CTECTBEHHBIX HAYK, IIOCTAHOBKE €T M BHIOOPY MyTEH €€ TOCTHKEHHUS B MPOQecCHOHATHHON
cdepe;
- CIIOCOOHOCTH PYKOBOJICTBOBATHCS B CBOECH JEATEIHHOCTH COBPEMEHHBIMH MPUHIIMIIAMH TOJIEPAHTHOCTH,
JMajora u COTPY/IHUYECTBA; TOTOBHOCTh K B3aUMOJAEHUCTBUIO € KOJIJIETaMH, paboTe B KOJJIEKTUBE;
- TOTOBHOCTb MCIIOJIH30BAaTh OCHOBHBIE METOJIBI 3AIIUTHI OT BO3MOXHBIX MOCIEICTBUH aBapuid, KaTacTpod,
CTUXMHHBIX O€ICTBUM;
- obnamaHue HaBbIKaMHM 0€30MacHOl pabOTHI BO BpeMsl MPOEKTHO-MCCIEAOBATENbCKON M 3KCIEPUMEH-
TaJbHOM NeSATETbHOCTH, IIPU HCIIOJIB30BaHUU J1a00PaTOPHOTO0 000PYIOBAHNUS;
- CITOCOOHOCTP MCTOJIB30BATh MPUOOPETEHHBIC 3HAHKS M YMEHUS B TPAKTHYECKON JAESATETHHOCTH H ITOBCE-
JTHEBHOM >KU3HU Ui cOOIIOIeHUsT Mep MPO(MUIAKTUKHA OTPABIECHUH, BUPYCHBIX U APYrHX 3a00J€BaHMA,
CTPECCOB, BPEIHBIX MPUBBIUCK (KYPEHHUs, aJIKOTOJIN3Ma, HAPKOMAHWH); TIPABWJI TIOBEJICHHUS B TIPUPOIHOM
cpexe;
- TOTOBHOCTh K OKa3aHHIO IEPBOW MOMOIIM MPH TPaBMaX, MPOCTYAHBIX U IPYTUX 3a00JI€BaHUSIX, OTPaB-
JICHUSX MULIEBBIMH MPOIYKTaMH;
MemanpeomemHuix:
- OCO3HaHHUE COLMAJIBHOM 3HAUYMMOCTH CBOEH mpodeccun/crenuanbHOCTH, 00JajaHue MOTHBALMEH 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-
muHbl «bronorusy kak npodrIbHON yueOHON TUCIIUIUIMHEI.

- TIOBBIIICHNE WHTEIUIEKTYalIbHOTO YPOBHSI B TIPOIECCE M3YyUEHUST OMOJIOTHYECKHUX SIBIICHUH; BBIIAIOLTUXCS
JOCTUKEHUM OMOJIOTHH, BOLIEAIINX B OOIIEYEIOBEUECKYIO KYIbTYPY; CIOKHBIX U MPOTUBOPEUMBBIX Y-
Te pa3BUTUSA COBPEMEHHBIX HAYUHBIX B3TJISJ0B, UICH, TCOpUM, KOHILIEMIHUM, TUIOTE3 (O CYIIHOCTH M
MIPOUCXOXKACHUU KHU3HU, YEIOBEKa) B X0JI€ pabOThI C Pa3IMYHBIMU UCTOUHUKAMU MH(OPMALINK;

- CIIOCOOHOCTh OPTaHU30BHIBATh COTPYAHUYECTBO €AMHOMBINIJICHHHKOB, B TOM YHCJIE C HCIIOJIH30BAHHEM
COBpPEMEHHBIX HHPOPMAITHOHHO-KOMMYHUKALMOHHBIX TEXHOJIOTUH;

- CIIOCOOHOCTH MOHUMATh MPHUHIIUIIBI YCTOMYUBOCTH U MPOAYKTUBHOCTH KMUBOW MPUPOIBI, IYTH €€ U3Me-
HEHUS MOJ1 BIMSHUEM aHTPOIOTEeHHBIX (aKTOPOB, CIOCOOHOCTh K CHCTEMHOMY aHAJIU3Y INI00AbHBIX 9KO-
JIOTUYECKUX MPOOJIEM, BOITPOCOB COCTOSIHHSI OKPY>KAIOIIEH CPeIbl U PAIlMOHATIBLHOTO MCIIOJIb30BAHUS TIPH-
POJIHBIX PECYPCOB;

- yMeHHe 00OCHOBBIBATH MECTO M POJIb OMOJIOTUYECKUX 3HAHHWMA B MPAKTHUECKOHN ACSITENHLHOCTU JIIOJICH,
Pa3BUTHUH COBPEMEHHBIX TEXHOJOTUH; OMpPeNesITh )KUBbIe 0OBEKTHI B MIPUPO/IE; MPOBOAUTH HAOIIIOICHUS
3a DKOCHCTEMAaMH C LEJIbI0 MX ONHCAHUSA U BBIABJICHUS €CTECTBEHHBIX M AHTPOIIOT€HHBIX W3MEHEHHI;
HAXOJUTh U aHATU3UPOBATH HH(POPMAIIHIO O KUBBIX 00BEKTaX;

- CIIOCOOHOCTH MTPUMEHSITh OMOJIOTMYECKHUE W KOJOTUICCKUE 3HAHUS JIJISl aHAIHM3a TIPUKIIATHBIX MTPOOIIeM
XO3SIMICTBEHHOM JIESITEIbHOCTH;

- CIIOCOOHOCTH K CaMOCTOSITEIbHOMY IMPOBEICHUIO MCCIIEIOBAHMIA, OCTAHOBKE €CTECTBEHHO-HAYYHOTO
OKCIIEPUMEHTa, UCIHOJb30BaHUI0 HWH(MOPMALMOHHBIX TEXHOJNOTUH i pElIeHUs Hay4YHBIX U
poecCHOHANTBHBIX 3a]1a4;

- CHOCOOHOCTh K OILIEHKE ATHYECKHX AaCIeKTOB HEKOTOPBIX HCCIEAOBaHUNA B 00JIaCTH OMOTEXHOJOTHH
(KIIOHMpPOBaHUE, HCKYCCTBEHHOE OIUIOZ0TBOPEHHUE);

NnpeoMemHulX.

- c(pOpMHUPOBAHHOCTH MIPEICTABICHHUM O POJIM U MECTE OMOJIOTMH B COBPEMEHHOW Hay4yHOU KapTHHE MUDA;
MMOHMMAaHKE POJIH OUONOrHH B POPMHUPOBAHUM KPYro30pa U (PyHKIIMOHAIBHON TPaMOTHOCTH ISl PEIICHUS
MPAaKTUYECKUX 3a]1ay;

- BJIAJCHUE OCHOBOMOJATalOUIUMHU MOHATUSIMHU U MPEJICTABICHUSIMH O KMBOH IMpPHU- POJE, €€ YPOBHEBOU
OpraHU3aIlMK 1 SBOJIOINH; YBEPEHHOE T0JIb30BaHUE OMOIOTUUECKONW TEPMUHOJIOTHEH U CUMBOJIUKOM;

- BJaJICHHE OCHOBHBIMH METOJaMH HAYYHOTO T[IO3HAHUS, HCIOIb3YEeMbIMU TIpU OHOJIOTUYECKUX
WCCTIEIOBAHUSX JKUBBIX OOBEKTOB M HKOCHUCTEM: OMHMCAHUEM, U3MEPEHHEM, MPOBEACHUEM HAOIIO/ICHUI;
BBISIBIICHUE U OLIEHKA AaHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

- chopMUPOBAHHOCTH YMEHUM OOBSICHATH PE3YJAbTAThl OMOJOTUYECKUX IKCIIEPUMEHTOB, PEIIaTh AJIEMEH-
TapHbIe OMOIOTHYECKHE 33/1aUH;

- c(hopMHpPOBAaHHOCTH COOCTBEHHOW MO3UIUH 110 OTHOILIEHUIO K OMoJiornyeckoi nHpopmManuu, noisyqae-
MO U3 pa3HBIX UCTOUYHUKOB, K TTT00ATHHBIM YKOJIOTUYECKUM MIPOOIeMaM | IMyTSIM UX pPelIeHUs.



2. CTPYKTYPA U COAEPKAHUE JUCHHUIIVINHbI

2.1. Coaepxanne yueOHOM AU CHUIIMHBI

Pexomenayemoe K0JIM4eCTBO YaCOB HA OCBOEHHE MPOTrPaMMBbI IMCHHUIIJIMHbI:
MaKCUMaJIbHOU y4eOHOW Harpy3ku oOyuaromierocs 54 4acoB, B TOM YHCIIE
00s13aTeIbHON ayAUTOPHOMN yueOHOM Harpy3ku oOyudaromierocs 36 Jaca;
KOHCYJIbTAIIMH 11 00y4aromuxcst 4 4acoB;

CaMOCTOATENIbHON paboThl oOyuaromerocs 14 yacos

2.1. O0beM y4eOHOH AUCHUIIMHBI M BHAbI Y4eOHOIH padoTsl MakcumanbHas | 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 TBOPYCCKUC 3aJaHU

JluddepeHnrpoBaHHbINA
3ageT — 1 cemecTp.

d)opma npomeofcymouuoﬁ ammecmavuuu no 0ucuunﬂune




2.3 Tematnueckuii IUIaH

Bun yueOHo# padoThI

KoaunuecTBo 4acoB

BBenenue 2
1. Yuenue o kiieTke 8
2. Opranusm. Pa3MHOKEHHE U UHIUBUAYAJIbHOE pa3BUTHE OPraHU3MOB 6
3. OCHOBBI T€HETHUKH U CEJIEKIIUH 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. XapakTepucTuKka OCHOBHBIX BUJIOB Y4EOHOM 1€ATEIbHOCTU CTYAECHTOB

HaumenoBanue pas-
JeJIOB U TeM

Conep:xanue yueOHOro MaTepuasia

1

2

BBenenue

WNHcTpyKTax Mo oxpaHe Tpyna U ImoxapHoi Oe3onacHocTH. buonorus kak Hayka. Llenu, 3aqaum, MeToasl usy-
yeHus: Ouonoruu. OObEKT U3ydeHus: OMOJIOTHH — KKBas MpHpoJa. IIpu3Haky KUBBIX OPraHU3MOB M UX MHO-
rooOpasue. YpoBHEBasi OpraHM3alMsl >KUBOW NMPHPOIBI M 3BONIONMS. MeToIbl MO3HAHHS KHUBOH TPHPOIBI.
OO01ue 3aKkOHOMEpPHOCTH Ouosoruu. Poias Guonoruu B pOpMHUpPOBAaHUN COBPEMEHHOM €CTECTBEHHO-HAYYHOU
KapTUHBI MUpa U MPAKTUYECKON NeATEIbHOCTH JItoei. 3HaueHre OMOJI0ruM NPH OCBOCHUH Ipodeccuil u cre-
IIMAJIbHOCTEH CpeaHero npoecCuoHaAIBHOIO 00pa30BaHMUSL.

Pasznea 1. Yuenune o
KJIETKE.

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

XuMmudeckass opraHu3anus KjieTkd. OpraHudecKue U HEOPraHMYECKUE BELECTBA KJIETKU M KMBBIX OpraHM3-
MOB. benku, yriaeBoibl, TUIU/bI, HYKJIEMHOBBIE KUCIOTHI U UX POJIb B KJIETKE.

Crpoenue u ¢yHKUMH KieTKd. [IpokapuoTuyeckue U 3yKapUOTHUYECKHE KIETKH. BUpychl Kak HeKJIeTodHas
¢dbopMa xku3HU U BX 3HaYeHHE. boprba ¢ BupycHbiMu 3aboneBanusivu (CITN/] u ap.) [luromnasma u KieTodHast
MeMmOpaHa. OpraHou/ibl KJIETKH.

OOMeH BelllecTB U NpeBpallleHue YHepruu B kierke. [lmactuueckuil u sHeprerndyeckuii ooOMeH. 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. Judepennmponka kiietok. KnerouyHnas Teopust CTpoeHust 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 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 SMOpUOHANBHOTO pa3BUTHs. OpraHorenes. IlocTaMOpruoHanbHOE pa3BUTHE.

Cx0ACTBO 3apOapIlIel MPEACTABUTENEN pa3HbIX IPYIN O3BOHOYHBIX KaK CBHJIETEIIBCTBO

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

WNunuBuayansHOE pa3BuTHE YenoBeka. PenpoaykTuBHoe 310poBke. [locnencTBus BIUSAHUS aNKOTOJIs, HUKOTH-
Ha, HAPKOTUYECKHX BEIIECTB, 3arPsI3HEHNUS CPE/Ibl HA Pa3BUTHE YEJIOBEKA.




CamocrosiTesqibHasi padora.
1. KpoccBopa. «becnionoe u nosoBoe pasMHokeHue. Menos3».
2. Coob6mienue. «OmIo10TBOPEHUE)

Pasgea 3. OcHOBBI
reHETUKHU U CeJIeK-
UH.

OCHOBBI y4YeHHUsI O HACJIEICTBEHHOCTH W M3MEHUYMBOCTU. | €HETMKa — HayKa O 3aKOHO-MEpPHOCTSIX Hacle[-
CTBEHHOCTH W M3MEHUYMBOCTH OpraHu3MoB. I. MeH/eb — OCHOBOTOJIO)KHUK T'€HEeTUKH. | eHeTnueckast Tep-
MHHOJIOTHS U CUMBOJIHKA.

3aKoHBI T€HETUKH, ycTaHOBJICHHBIC I'. Menaenem. MoHOrHOpUIHOE U TUTHOPUIHOE CKpeIIuBaHUE XPOMO-
COMHasi TEOpHsl HaclleICTBeHHOCTU. B3aumoeiictBue renoB. I'eneruka nosa. ClemieHHOe ¢ TOJIOM Hacleo-
BaHHE. 3HAYCHHE TCHETUKHU JJIs CEJICKIIMK M MeauluHbl. HacneacTBeHHbIe 00JIE3HU YeIoBEKa, MX IMPUYUHBI U
npodunakTuka. 3aKOHOMEPHOCTH W3MEHUYMBOCTH. HaciencTBeHHas, WM TEHOTHITMYECKAas, W3MEHUHUBOCTD.
MopaudukamoHHas, WM HEHACIEACTBEHHAs, U3MEHUYMBOCTh. |'@HEeTHKa 4ejoBeKa. |'eHeTHUKa W MeauIHA.
MarepuanbHbie OCHOBBI HACJIEJICTBEHHOCTH W M3MEHUYMBOCTU. ['eHeTHKa U 3BOMIONMOHHAs Teopus. ['eHeTnka
nonysiiuii. OCHOBBI CENEKIIMH PACTEHUM, )KMBOTHBIX M MUKPOOpPraHU3MOB. ['eHeTnka — TeopeTudeckas oc-
HOBa cenekuu. OoMalIHUBaHUE KUBOTHBIX M BBIPAIIMBAHUE KYJIBTYPHBIX PACTEHUN — Ha4yaJbHBIC TAIlbl
cenekuun. Yuenue H. M. BapunoBa o neHTpax MHOrooOpasusi 1 MpOUCXO0XKICHUS KyJIbTYpHBIX pacTeHuid. Oc-
HOBHBIE METObI CEJICKIIMU: TUOPUAN3AIMA U UCKYCCTBEHHBIM 0TOOp. OCHOBHBIE JOCTHIKEHHUS COBPEMEHHOU
CEJIEKIIMH KYJIbTYPHBIX PACTEHUH, TOMAIIHUX KUBOTHBIX M MUKPOOPTaHU3MOB. buotrexHomorus, ee 10CTHKe-
HUS Y TIEPCTICKTUBBI PA3BUTHUS. DTUUECKHUE aCMEKThl HEKOTOPBIX JOCTHXKEHHM B OnotexHosnoruu. Kionupona-
HHE XKUBOTHBIX (ITPOOIEMBbI KIIOHUPOBAHUS YEIIOBEKA).

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

Pasnea 4. Ilpoucxox-
JeHHe U Pa3BUTHE
JKH3HHU Ha 3emure.
IBOJIIOLIMOHHOE Yue-
HHE.

[IpoucxoxaeHne u HavyaabHbIC dTAIbl PA3BUTHS KU3HU Ha 3emiie. [ UIoTe3bl MPOUCXOXKASHUS Ku3HU. N3yde-
HHUEC OCHOBHBIX 3aKOHOM€pHOCTeI71 BO3HHWKHOBCHUS, Pa3BUTHA U CYIICCTBOBAHUA KM3HH Ha 3emie. YciioxHe-
HUE )KUBBIX OPTaHU3MOB B TIPOIIECCE IBOTIOIIHH.

MHoroo0pasue KHBOro MUpa Ha 3eMiie M COBPEMEHHAst €r0 OpraHu3alHsl.

HcTopus pazButus 3BodOIMOHHBIX uei. 3Hauenue padot K. Jlunnes, XK. b. Jlamapka B pa3BUTUH 3BOIIOIU-
OHHBIX UJeH B Onosyoruu. JBomtonronHoe yuenue Y. Jlapsuna.

EctectBennslit 0oT60p. Ponbk 3BOMONMOHHOTO yueHHUs B (OPMHPOBAHMH COBPEMEHHON €CTECTBEHHO-HAYyYHOU
KapTHHBI MHpa. MukposBosronus 1 Makpospoaronns. Konuennusa Buaa, ero kpurepuu. Ilonmynsaumsa — cTpyk-
TypHasi €IMHUIIA BUJIA ¥ DBOJIOIMU. J[BIKYIIIME CHITBI 3BOIOIMU. CHHTETHUYECKask TEOpHs IBOMoIUU. MUKpo-
sBomtonius. CoBpeMeHHbIe mpesncTaBienus o BupooOpazoBanuu (C. C. YUerBepukos, W. W.llImansraysen).
MaxkposBomrorus. JlokazaTenbcTBa IBOIOIHH.

Pasznea S. Ilpouncxox-
JAeHHe YeJI0BeKa

AnTponorenes. Dpoitonus npuMatoB. CoBpeMEHHBIE THIOTE3bl O MPOUCXOXKIECHUU 4YesoBeka. Jokazarenb-
CTBa POJCTBA YEJIOBEKA C MIIEKONIUTAIOIIMMU KUBOTHBIMHU. JTallbl IBOJIIOLIMN YEIOBEKA. YeI0BEUECKHUE PaCHI.




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-
cKkue (QakTophl, UX 3HAYCHHUE B KU3HH OPraHU3MOB. JKOJOTHYECKHE CUCTeMbl. BumoBas u mpocTpaHCTBEHHAS
CTpYKTypa 3kocucteM. ITumieBsie cBA3M, KpyrOBOPOT BEIIECTB U IIPEBPALLICHUE SHEPTUU B SKOCUCTEMAxX. Mexk-
BUJIOBbIE B3aUMOOTHOIIICHUSI B AKOCHCTEME: KOHKYpPEHIUS, CHMOMO03, XUITHUYECTBO, napa3uTu3M. [IpuanHbl
YCTOMYMBOCTH M CMEHBI 3kocucteM. Cykineccuu. MckyccTBEeHHBIE COOOIIECTBA — arpodKOCUCTEMBI U ypOo-
skocucteMbl. buocdepa — rinobdanpHas sxocucrema. Yuenue B. U. Bepnanackoro o 6uocdepe. Ponb xuBbIx
opranu3MoB B Ouocdepe. buomacca. KpyroBopor BaxxHeWmx OMOTEHHBIX 3JIEMEHTOB (Ha IpUMEpe yriiepoa,
aszota u Jap.) B omocepe. buochepa n yenosek. Msmenenus B onochepe. [locnencrsus nearenbHOCTH
YeJI0BEKa B OKpYXarollen cpene. Bo3aelicTBue npon3BOACTBEHHON IEATEIbHOCTH HA OKPYKAIOIIYIO CPENy B
obractu cBoeit Oynymei mpodeccuu. ['100anbHbIe SKOIOTHYECKHE MTPOOIEMBbl U IYTH UX PELICHUSI.

CamocrosiTesibHas padora.
1. Cxema. «DKOCHCTEMBI»

Koncyabranuun
. Bua. Kpurepuu Buaa.
. Homynsauus.

—

2
3. Jloka3zarenbCTBa YBOJIOIUN
4. TlpoucxoxaeHue 4eIoBeKa.




3.2. Y4eOHO-MeTOANYECKOE U MATEPHATbHO-TEXHHYECKOE ofecnedyeHne mMporpaMmMbl
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 IpernoiaBaTes;
- KOMIUIEKT y4eOHUKOB;
- IEMOHCTPALMOHHBINA CTOJ;
- KHWDOKHBIC MKaQBbI;
-JI0OCKa ayTUTOPHAs;
2. YueOHo-HarIsgHbIe MOcoOust B 1abopaTopHOE 000pyI0BaHKE
- MUKPOCKOTI H MUKPOTIpENaparsl;
- mozeinb moJiekyibl [JTHK;
- HarJsAHbIe mocoOusi: 6uocuHTe3 Oeika, Omocdepa M YenoBeK, MEePEeKPecT XPOMOCOM, B3aUMO/ICH-
CTBHE B IPUPOHBIX COOOIIECTBAX;
3. Texuuueckue cpencTBa 00ydeHUs:
[1K, MyIbTUMEIUATPOSKTOP, KOMIUIEKT BuacopmibMoB, DVD mieep, BUIeOMarHuTtoQpoH, TeJIeBU30D,

JIEeMO-CHCTEMA.
3.3. UndopmannonHoe obecniedeHue 00yueHust

OcHOBHbIE HCTOYHUKH HCTOYHHUKU:

1. KoncrantunoB B.M. OOmast Ouosnorus : Y4eOHUK AJisi CTYJACHTOB YUPEKICHUN cpeaHero npodec-
cuoHasibHOrOo oOpazoBanusi / B. M. KoncrantunoB; Pen. T.®.Cammna; Pen. C.IIIIaranoga,
A.M.30to0Ba. - 12-¢ m3x.,cTep. - M. : Akanemus, 2014.

2. buonocus : y4eOHHUK M MPAKTHUKYM JJIsi CpeaHero npodeccruoHnaabHoro odpasosanus / B. H. SpsI-
ruH [u 1p.] ; mox 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. — Texcr : osnekrponsnsii // DBC HOpaiit [caiit]. — URL: https://biblio-
online.ru/bcode/441999

JlonotHUTE/IbHbIE HCTOYHUKU:

1. Epemuenko, O. 3. buonorus: yaenue o 6mocdepe : yueOHoe mocobue ais cpeaHero npodeccuo-
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 JJIsi CpeaHero npodeccnoHaibHOro odpazoBa-
nus / 10. A. Epmos, H. W. 3aiinesa ; mox pemakiueid C. . llykuna. — 2-e u3., ucrp. 1 100, —
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-
(deccuonanpHoro obpazoanus / B. . HaxaeBa. — 2-e u3., 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 snnmkioneaus «Kpyrocser». @opma nocryna: www.krugosvet.ru
2 UnTeprer-pecypc. bubmmorexka wuHcTuTyra «OTKpBITOe O00mEcTBO». ®opma mocrymna:
www.anditorium.ru

3.1lIxonpHbIi Mup: buomorus 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 mkonbHONH mporpaMmbl. CHpaBOYHHUK IO OCHOBHBIM MpEIMETaM IIKOJIbHOW Mpo-
rpaMMBl, IoJIe3Hast HHPOPMAIUS ISl 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/













