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1. MACHOPT PABOYEM MPOT'PAMMBI YYEFHOU JUCHUILJIAHBI

1.1. ITosicHuTeILHASA 3aMIUCKA

PaGouass mporpamMma AMCHMILIMHBI SBISIETCS YacThIO OCHOBHOM OOpa30BaTeIbHOW MpOrpaMMbl ¢uinaia
«JIBITKapUHOY» TOCYAAPCTBEHHOTO YHUBEPCUTETA «JyOHa» MO CHEUAIBHOCTH CPEIHETO MPpodecCHOHAIBHO-
ro oopazoBanus 12.02.05 OnTuyeckue U ONTUKO-3JIeKTPOHHbIE IPUOOPHI H CHCTEMBI.

[TporpamMma o61meoOpa3zoBaTeIbHON yUeOHON TUCIUTUTHHEI «BHOIOTH» peqHa3HAYCHA IS U3YYCHHS OHO-
JIOTUU B MPOQEeCCHOHANBHBIX 00pa30BaTEIIbHBIX OPraHU3aIUgX, PEATU3YIONINX 00pa30BaTEeIbHYI0 POrpam-
My cpemHero o0miero oOpa3oBaHUs B Tpeeiiax OCBOCHHS OCHOBHOW oOpaszoBarenbHOU mporpammbr CIIO
(OOIT CIIO) na 6a3e OCHOBHOTO OOIIEro 0Opa30BaHUs IMPH MOATOTOBKE KBATU(UIIMPOBAHHBIX PaOOUHX,
CITy’KaIllUX U CHENHATUCTOB CPEHETO 3BEeHA.

[Iporpamma paszpaborana Ha ocHOBe TpeboBanuii ®I'OC cpeaHero oo61ero oopa3oBaHus, IPEAbIBISIEMBIX K
CTPYKTYypE, COJIEPKaHUIO M Pe3y/IbTaTaM OCBOCHHS y4eOHON MUCIUIUIMHBI «BHONOTHS», B COOTBETCTBHH C
PexoMenganusiMu o opraHu3aivy NoJy4YeHHs CpeiHero ooiero oOpa3oBaHus B Ipe/esiax OCBOCHUs o0pa-
30BaTeNbHBIX POTPaMM CPEIHEro Npo(heCcCHOHAIBLHOr0 00pa3oBaHus Ha 0a3e OCHOBHOI'O 0011ero oopa3zoBa-
HUS C y4eTOM TpeOoBaHMI (eepabHBIX rOCYAapCTBEHHBIX 00pa30BaTENbHBIX CTAHIAPTOB U MOTy4yaeMOi
npoeCCUr UM CIIEIUATBHOCTH CPEAHETo MpodecCHOHAIBHOTO 00pa3oBanus (MUCbMO JlemaprameHTa rocy-
JApCTBEHHOM MOJIUTUKH B cepe MoAroToBku padbounx kajapos u 110 Munobpuayku Poccun ot 17.03.2015
Ne06-259), ¢ yuerom [IpumepHOIi OCHOBHOW 00pa30BaTEIbHOM MPOTrPaMMBbI CPETHETO O0IIEro 00pa3oBaHMs,
ooOpeHHO pemieHreM (eaepaabHOro yueOHO-METOIMYECKOro OOBEeAMHEHHs MO 00IIeMy 00pa30BaHHIO
(mpotokoun ot 28 urons 2016 r. Ne 2/16-3).

Copep:xanue nmporpaMmbl «bronorus» HampaBIeHO HA JOCTHKEHHUE CIEIYIOIIMNX IIeNIeH:

e TmonyueHHe (QpyHIAMEHTANBHBIX 3HAHUN o Omosormueckux cucremax (Knerka, Opranmsm, [lomyms-
s, Bun, DkocrcTema); UCTOPUH Pa3BUTHS COBPEMEHHBIX IMPEICTABICHUNA O KUBOUW MPUPOJIE, BHI-
JAIOMINXCS OTKPBITHSIX B OMOJIOTMYECKON HayKe; poiiu OHONIOrnueckoil Hayku B (OPMUPOBAHHUU CO-
BPEMEHHON €CTECTBCHHO-HAYYHON KapTHHBI MUPA; METOIaX HAYYHOTO TIO3HAHHMS;

® OBIAJCHHE YMEHHUSIMH JIOTUYECKH MBICIUTH, 0OOCHOBBIBATH MECTO M POJIb OMOJIOTHYECKUX 3HAHUI B
MIPAKTUIECKON JIEATSIIEHOCTH JIFOJICH, pa3BUTHH COBPEMEHHBIX TEXHOJIOTHH; OTPECIIATh JKUBBIE 00b-
€KThl B TIPUPOJIC; MPOBOJUTH HAOMIOACHUS 32 DKOCHCTEMAMH C IIEJIbI0 UX OMUCAHHS U BBISABICHUS
€CTECTBCHHBIX M aHTPOIOTSHHBIX W3MECHECHUI; HAXOJUTh W aHATU3UPOBATh MHPOPMAITUIO O JKUBBIX
00BbEKTaX;

® pa3BUTHE TO3HABATEILHBIX MHTEPECOB, MHTEIUICKTYAIBHBIX W TBOPUYECKUX CIIOCOOHOCTEH 00ydJaro-
IUXCS B MPOIIECCe M3YUCHHSI OMOJOTHYCCKHUX SIBIICHUM; BBITAIONIMXCS JIOCTIKEHUN OMOJIOTHH, BO-
[IeININX B OOIIEUETOBEYECKYIO KYIbTYPY; CIOXKHBIX U MMPOTUBOPEUUBBIX MyTEH pa3BUTHS COBPEMEH-
HBIX HAYYHBIX B3TJISIOB, UJCH, TCOPUH, KOHIEIINH, TUTIOTE3 (0 CYIIHOCTH U TPOUCXOXKICHUH K1 3-
HU, YeJI0BEKa) B X0/ pabOThI ¢ pa3IMUYHBIMH UCTOUHUKAMU WH(OPMAIINK;

e BOCNHTaHUE YOSKICHHOCTH B HEOOXOIAMMOCTH TIO3HAHUS JKUBOH MPUPOJIBI, HEOOXOIUMOCTH PAIHO-
HaJIBHOTO TPUPOJIONIOIB30BAHMSI, OCPEIKHOTO OTHOIIEHUS K MPHPOIHBIM pecypcaM M OKpPYKArOIICH
cpelne, COOCTBEHHOMY 37I0POBbBIO; YBKEHHUS K MHEHHIO OTMIOHEHTAa MPH 00CYXIEHUN OMOTOTUYECKIX
npoOiem;

® JCTOJBb30BAaHUE MPHOOPETEHHBIX OMONOTUYECKUX 3HAHUN W YMEHUH B TOBCETHEBHOW KHU3HU IS
OILICHKH TIOCJEJICTBUN CBOEH NEATENBHOCTH (M IEATENbHOCTH JPYTHX JIOACH) MO OTHOLIECHUIO K
OKpY’Karolllel cpefie, 310pOBBIO IPYTUX JIIOAEH U COOCTBEHHOMY 3/10pOBbI0; 0OOCHOBaHHE U COOIIIO-
neHre Mep npodunakTuky 3a00JIeBaHNi, OKa3aHUE TIEPBOM MTOMOIIIH MPU TPaBMax, COOIIOICHHE TIpa-
BHJI TIOBEJICHUS B TIPUPOJIE.

[TporpamMma y4ueOHOI nTuCHUIUIMHBI «bHOTOTHS» SBISIETCS OCHOBOMW sl pa3paboTKU paboyuX mporpamw,
B KOTOPBIX MpodeccroHabHbIe 00pa30BaTeIbHBIC OPTaHU3alliH, Pealln3yIolre 00pa3oBaTeNbHYIO TPO-
rpammy cpeaHero obmiero odpasoBanus B npenenax ocBoenuss OOII CIIO na 6a3e OCHOBHOro 0OIIEro



00pa3oBaHMsl, YTOUHSIOT COJIEpKaHUE YUeOHOTO MaTepHaa, mociae10BaTeIbHOCTh ero U3y4eHus, pacipe-
NeNeHre y4eOHBIX 4acoB, TEMATHKY pedepaToB (IOKIAIO0B), BHIBI CAMOCTOSTEIBHBIX PabOT, YUUTHIBAs
cnienn(UKy IporpaMM MOATOTOBKY KBATM(UIIMPOBAHHBIX pabounX, CIyXaluX U CHENHUAINCTOB CpeaHe-
ro 3BeHa, OcBanBaeMon Mpodeccuu Win CHeHalbHOCTH.

[TporpaMma MOXET MCHOIB30BATHCSA APYTMMHU MPOQecCHOHATBHBIME 00pa30BaTeIbHBIMU OpraHU3aLus-
MU, pealu3yIIUMU 00pa3oBaTesbHYIO IPOrpaMMy CpelHero o0mero oopa3oBanus B peaeaax OCBOCHUS
OOII CIIO =Ha 6a3e 0CHOBHOTO 001Iero 0opa3zoBaHus — MPOrPaMMbl TOATOTOBKU KBATH(DUITUPOBAHHBIX
pabouux, CIy)Kalux, IPorpaMmMbl MOATOTOBKH crienrainctoB cpeanero 3seHa (IITIKPC, ITIICC3).

1.2. O0masi XapakTepucTHKA Y4eOHOI Tucuuinubl «brnosorus

buonorus — cucrema Hayk, u3ydaronias BCe acleKThl KH3HHU, HA BCEX YPOBHSX OpPraHU3AllMU >KUBOTO,
HAuMHAs C MOJIEKYJSIPHOTO M 3akaHuyuBas OuochepHbM. OObEeKTaMU H3y4eHHsS OHMOJIOTUU SBISIOTCS
KUBBIE OPraHU3MBbI, X CTPOCHHE U JKU3HEIEATEIbHOCTh, UX MHOT000pa3ue, MPOUCXOKICHUE, SBOIOIH

U pacrpeieJICHre )KUBbIX OPraHM3MOB Ha 3emiie.

OOmrass 6HUoOJIOTHUSI U3y4YaeT 3aKOHbI UCTOPUYECKOTO U HHJMBHUIYAIbHOTO Pa3BUTHSI OpPTraHU3-
MOB, OOIIIEe 3aKOHBI )XKU3HHU U T€ OCOOCHHOCTH, KOTOPBIE XapaKTEePHBI JUISI BCEX BUIOB >KUBBIX
CYIIECTB Ha IUIaHETEe, a TaK)Ke UX B3aUMOJICUCTBHE C OKPY>KaloIIeh cpeaoi.

Buonorus, Takum o6pa3om, SIBISIETCS OJHOU U3 OCHOBOIIOJIATAIOIINX HAyK O >KU3HU, a BIIaJie-
HUEe OHMOJIOTUYECKMMU 3HAHUSIMU — OJITHUM M3 HEOOXOJIMMBIX YCIIOBUU COXpPAaHEHUS KU3HU Ha
JIaHeTe.

OcHOBY cojziepkaHUusl y4eOHOU AUCHUIUINHBI « BUOJIOTHS COCTaBIISIOT CIIEIYOIINE BeAyIlne
HUJIEU: OTIIUYUTEIIbHBIC MPU3HAKHU KUBOU MPUPObI, €€ YPOBHEBasi OpraHu3alus U 3Botonus. B
COOTBETCTBHU C HUMH BBIJACIICHBI COJICp>KaTeIbHbIC JIMHUW: OMOJIOTHSI KaK HayKa; OMOJIOTHYe-
CKHE€ 3aKOHOMEPHOCTH; METOJbl HAYYHOT'O MO3HAHWS;, KJIETKA; OPraHW3M; IONMYJISIIUS; BHII;
9KOCHUCTEMBI (B TOM 4uHciie buocdepa).

Conaepxanue y4eOHOW AWCHUILUIMHBI HAIIPABJICHO Ha MOJATOTOBKY OOYYaroIIMXCs K PEHICHUIO
BAXKHEHUIITUX 3aj1ad, CTOSIIUX Iepe] OMOJIOTHYECKON HAyKOW, — MO pallMOHAJILHOMY IIPUPO-
JIOTIOJIb30BAaHUIO, OXPAHE OKPY KalOIIeH Cpeibl U 3J0POBbs JIOJICH.

B npodeccuonanbHbIx 00pa3oBaTeIbHBIX OpPraHMU3alMAX, PEATH3YIOIIMX OO0pa30BaTEIbHYIO
nporpamMmy cpeaHero obiero oopazoBaHusi B mnpeznenax ocBoeHus: OIIOIT CITO na 6a3e oc-
HOBHOT'O OOIIero oOpa3oBaHHs, U3yu€HHE Yy4YeOHON AUCHUIUIMHBI «BHOJOrus» MMEeT CBOMU
OCOOEHHOCTH B 3aBUCHUMOCTH OT HNpodumiisi podeccruoHaIbHOro o0pa3oBaHusi, 6a3upyercs Ha
3HaHUSIX 00yYarOIIMXCsl, MMOJIYYEHHBIX NIPU U3yUYEHUU OMOJIOTHH, XUMUHU, (PU3UKU, Teorpadru B
OCHOBHOM LIKOJIE.

IIpu ocBoenun npodeccuit CI1O u cnenmansuocteit CITO Texnuueckoro mpoduist npodeccu-
OHAJILHOTO OOpa3oBaHUsI OWoJOTHUs MU3ydaeTcs Ha 6azoBom ypoBHe PI'OC cpennero ooOiiero
obpazoBanwusi, ripu ocBoeHuu rnpodeccuit CI1O u cniermmansaocteit CI1O ectecTBEHHO- HAYYHOTO
npoduiast mpodecCHoOHATBbHOTO OOpa3oBaHHUs OWONOTHs U3ydaeTcsi Ooyiee yriayOJeHHO, Kak
npodusibHas ydyeOHas JUCHMILUINHA, YUYUTHIBAIOIIas CHNeUdUKyY OCBamMBaeMbIX Mpodeccuil Ui
CHEeUHATBHOCTEN. DTO BBIPAXKAETCS B COJICP>KAHUU O0yUE€HUSI, KOJTUYECTBE YaCOB, BBIJACISIEMbIX
Ha U3y4YEHHUE OTJEJIBbHBIX TeM YYE€OHOU AUCIMILUINHBI, TTTyOUMHE UX OCBOEHHUsI OOydJaroIUuMHuCH,
o0beMe M XapaKTepe MPaKTHUYECKHUX 3aHSITHM, NEMOHCTpalvii, BUJaX BHEAyJIUTOPHOU camo-
CTOSITEJIFHOW pabOTHI CTYACHTOB U T. II.

IIpu ocBoennn cnienuanprHOCTEeM CITO rymanutapHOTo npoduiis mpodecCuoHaTIbHOTrO 00pa3o-
BaHUsI OHUOJIOTHUSI M3yYyaeTcsl B paMKax ydyeOHoil mucuumiuHbl «EcTecTBOo3HaHuUe» o0s3aTenb-
HOU mipemeTHOM obmactu «EctectBeHHBIE Haykn» DPI'OC cpemanero odiero oopa3zoBaHUs.
IIpu otOope conepxkaHusi yd4eOHOW IUCHUIUIMHBI «BWOJOTHs» HCIOIB30BaH KYJIBTYPO-
COOOpa3HBIA TMOAXO0JI, B COOTBETCTBHUU C KOTOPBHIM OOyYaroOIIHecs JIOJDKHBI YCBOWUTBH 3HAHUS U
YMEHUs, HeOOXOAUMBIE JUIs1 (POPMHUPOBAHUS OOLIEH KyJIbTYphl, ONpEAeIIsIonIed aleKBaTHOE MO-



BEJCHHUE YeJIOBEKa B OKpPY’KalollIeH cpene, BOCTPEOOBAHHbBIC B )KM3HHU M B MPAKTHYECKOU Jesi-
TEJILHOCTH.

Oco0oe BHUMaHHE YJEJIEHO JKOJIOTMYECKOMY OOpa30BaHMUIO M BOCHUTAHUIO OOYyYaroIIUXCs,
(opmMupoBaHHIO Y HUX 3HAHUU O COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTUHE MHpA, LIECH-
HOCTHBIX OPHUEHTAIUI, YTO CBUAETEIBCTBYET O TYMaHHU3aIlMU OUOJIOTHUYECKOTO 0Opa3oBaHUs.
Coaepxanue y4yeOHOW IUCUMIUIMHBI IIpeaycMaTpruBaeT (GOpMHUpPOBAHUE Y OOydarOIIUXCs O0-
IICHAyYHbIX 3HAHUNW, YMEHUN M HAaBBIKOB, YHUBEPCAJIbHBIX CIIOCOOOB JIESITEJILHOCTU U KJIIOUEe-
BBIX KOMIIETEHIIMH, BKIIIOUAIOIIUX YMEHUE CpaBHUBATh OMOJIOTMUECKHE OOBEKThI, aHAIU3UPO-
BaTh, OLIGHUBATh U 00OOLIATH MOJIyYEHHBIE CBEJEHMS, YMETh HaXOJAWUTh U HUCHOJIB30BaTh WH-
(popmanuio U3 pa3IUYHBIX UCTOYHUKOB.

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

HN3yuenue oOiieoOpa3oBaTeIbHON yU4eOHOW TUCHUIUIMHBI « BHOJIOTHs» 3aBepIIaeTCs IOABEE-
HUEM UTOTOB B popme nuddepeHIupoBaHHOTO 3aUeTa WIN 3K3aMEHa B paMKax MPOMEXYTOY-
HOU aTTecTanuu cTyIeHTOB B Iporecce ocBoeHuss OOIT CITIO ¢ nmomydeHrueM cpeHeTo oOIe-
ro oopazoBanus (IIITKPC, IITICC3).

1.3. MecTo y4eOHOIi TMCHUNIUHBI B Y4eOHOM IJIaHe
JlMcuMIuiiHa BXOJUT B 00IIe00pa3oBaTeIbHbIM UK U OTHOCUTCS K 0a30BBIM 00IIE00pa30BaTEIbHBIM JIHC-
LUIUIAHAM.

1.4. Pe3yabTaTbl 0CBOEHUS YUeOHOM IMCUMILIUHBI
OcBoeHue copepxanus yueOHON TUCHUILIMHBL «buonorusy obecrneynBaeT JOCTHKEHHUE CTYIEHTaMU Clie-
TYIOIINX PE3YyIbTaTOB:
JIUYHOCMHBIX.
- ¢(hOpMUPOBAHHOCTH YYBCTBA FOPJOCTH U YBAXKEHUS K UICTOPUU U JOCTHXKEHUSIM OTEUYECTBEHHOM OHOJIO-
TUYECKON HaYKU; MPEACTABICHHS O IEJIOCTHON €CTECTBEHHO-HAYYHOU KapTHHE MUPA;
- MIOHMMAHHUE B3aMMOCBS3M W B3aWMO3aBUCHMOCTH €CTECTBCHHBIX HAyK, WX BIUSHUS HA OKPYKAIOIIYIO
cpeny, SJKOHOMUYECKYI0, TEXHOJIOTHYECKYIO, COLIMATBHYIO U STHYECKYIO c(hephl AesITEeNIbHOCTH YEIIOBEKA;
- CIIOCOOHOCTH MCIOJB30BATh 3HAHUS O COBPEMEHHOW €CTECTBEHHO-HAy4YHOW KapTHHE MHpa B 00pa3oBa-
TeIbHOU U MPOQEeCcCCUOHANBHOMN AESITENFHOCTH; BO3MOXHOCTH HH()OPMAIIMOHHON Cpeabl Al 0O0ecTeueHus
MPOIYKTUBHOTO CaMO0OOpa30BaHus;
- BIIaJICHUE KYIbTYpOU MBIIUIEHUS, CIOCOOHOCTh K 0000IIEeHNI0, aHAINU3Y, BOCIIPUATHIO UH(OpMaLIUU B
00JIaCTH €CTECTBEHHBIX HAayK, MOCTAHOBKE 1M U BHIOOPY MyTel €€ JOCTHXXEHHUS B MPOeCcCHOHATBHOM
cdepe;
- CIOCOOHOCTh PYKOBOJICTBOBATHCSI B CBOEH JIEATEIILHOCTH COBPEMEHHBIMHU MPUHIIUIIAMH TOJIEPAHTHOCTH,
JMaNioTa U COTPYAHUYECTBA; TOTOBHOCTh K B3aUMOJICHCTBHUIO C KOJUIETaMH, paboTe B KOJIICKTHBE;
- TOTOBHOCTh MCTIOJIb30BaTh OCHOBHBIE METO/IBI 3aIIUTHI OT BO3MOXKHBIX MOCJIEICTBHUI aBapHil, KaTacTpod,
CTUXMHHBIX O€ICTBU;
- obnamaHue HaBbIKaMHM 0€30MacHOl pabOThI BO BpeMsI MPOEKTHO-MCCIEAOBATENbCKON M 3KCIEPHUMEH-
TaJbHOU JAESITeNbHOCTH, IPU UCIIOIB30BAHUH JIA0OPATOPHOTO 000PYAOBAHNUS;
- CIIOCOOHOCTH MCIOJIB30BATh MTPUOOPETEHHBIE 3HAHUS M YMEHHS B MMPAKTHYECKOM ESITEIIbHOCTH U TOBCe-
JTHEBHOMW KU3HM JJIsl COOMIOJCHUS Mep MPOPUIAKTHKN OTPABJICHHM, BUPYCHBIX M APYTUX 3a00JeBaHUM,
CTPECCOB, BPEIAHBIX MPUBBIUCK (KYPEHHS, ATKOTOJIM3Ma, HAPKOMAHWH); TIPABUJI MIOBEJCHUS B TIPUPOTHOM
cpene;
- TOTOBHOCTh K OKa3aHHIO MEPBOM MOMOIIY MPH TPaBMax, MPOCTYAHBIX U JAPYTUX 3a007€BaHUAX, OTPAB-
TIEHUSX MUIIEBBIMU TPOAYKTAMU;
MemanpeomMemubix.
- OCO3HAHHUE COILMATBHONW 3HAYUMOCTH CBOEH Mpodeccuu/crennanbHOCTH, o0NalaHne MOTHUBAlMEH K

OCYIICCTBIICHHUIO HpO(I)CCCHOHaHLHOﬁ ACATCIIBHOCTH OKk3aMeH MMpOBOAUTCA MO PCHICHUIO npoq)eccno-



HaTbHON 00pa30BaTEeNLHON OpraHu3aluy 00 IO JKETaHUIO CTYIACHTOB MPH M3yYCHUH Y4eOHOU IUCITHU-
uHbl «bronorusy kak mporIbHON y4eOHOM AUCITUTUIHHBI.

- MIOBBIIICHNE WHTEIUIEKTYalIbHOTO YPOBHSI B TIPOIECCE H3YyUSHUST OMOJIOTHYECKHUX SIBIICHUH; BBIIAIONTUXCS
JOCTUKEHUIM OMOJIOTHH, BOLIEAIIUX B OOIIEYEIIOBEYECKYIO KYIbTYPY; CIOKHBIX U MPOTHBOPEUYUBBIX IY-
Te pa3BUTHS COBPEMEHHBIX HAYUHBIX B3TJISJ0B, UICH, TEOpHM, KOHIENIUN, rUnore3 (0 CYIHOCTH U
MIPOUCXOXJACHUN KHU3HU, YEIOBEKA) B X0JI€ pabOThI C Pa3IMYHBIMU HCTOUHUKAMU WH(OPMALINK;

- CIIOCOOHOCTh OPTaHU30BBIBATh COTPYIHUYECTBO €AMHOMBINIICHHUKOB, B TOM YHCJIE C HCIIOJIb30BAHUEM
COBpPEMEHHBIX NTHPOPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUI;

- CIOCOOHOCTh MOHUMATh MPHUHIIUIIBI YCTOMYUBOCTH U MPOJAYKTUBHOCTH KHUBOW MPUPOIBI, IYTH €€ U3Me-
HEHUS MOJ1 BIMSHUEM aHTPOMOTEeHHBIX (aKTOPOB, CHOCOOHOCTH K CHCTEMHOMY aHAIIM3Y INI00ATBHBIX KO-
JIOTUYECKHUX MPOOIIEM, BOITPOCOB COCTOSIHHSI OKPY>KAIOIIEH CPeIbl U PAllMOHAILHOTO UCIIOIh30BAHUS TIPH-
POJIHBIX PECYPCOB;

- yMeHHe 00OCHOBBIBATH MECTO M POJIb OMOJIOTUYECKUX 3HAHHWMA B MPAKTHUECKOH ACSITEIHLHOCTU JIIOJICH,
Pa3BUTHUH COBPEMEHHBIX TEXHOJOTHH; OMPENENITh KUBbIe 00BEKTHI B MIPUPO/IC; TPOBOAUTH HAOIIOCHUS
3a DKOCHCTEMAaMH C LEJIbI0 MX OINKMCAaHUS W BBISIBJICHUS €CTECTBEHHBIX M AHTPOIOIE€HHBIX W3MEHECHUU;
HAXOJUTh U aHATU3UPOBATH HHPOPMAIHIO O KUBBIX 00BHEKTaX;

- CIIOCOOHOCTH MTPUMCHSITh OMOJIOTHYECKHUE W KOJOTUICCKUE 3HAHUS JIJIS aHAIHM3a TIPUKIIATHBIX MTPOOIIeM
XO3SIMICTBEHHOU 1€ TEIIbHOCTH;

- CIIOCOOHOCTH K CaMOCTOSITEIbHOMY IMPOBEACHUIO MCCIIEOBAHMIA, OCTAHOBKE €CTECTBEHHO-HAYYHOTO
OKCIIEPUMEHTa, UCIHOJb30BAaHUI0 HWH(MOPMALMOHHBIX TEXHOJOTHH 1S peUIeHHs Hay4YHbIX H
poecCHOHANTBHBIX 3a]1a4;

- CHOCOOHOCTH K OIIEHKE ATHYECKHUX AacClEeKTOB HEKOTOPBIX HCCIEAOBaHUNH B 00JIACTH OMOTEXHOJIOTHH
(KIIOHMpPOBaHUE, HCKYCCTBEHHOE OIUIO0OTBOPEHHUE);

NpeoMemHublX.

- c(pOpMHUPOBAHHOCTH MPEICTABICHUM O POJIM U MECTE OMOJIOTMH B COBPEMEHHON HAyYHOW KapTUHE MHUPA;
MMOHUMAaHKE POJIU OUONOrHH B POPMUPOBAHUU KPYro30pa U PYHKIIMOHAIBHON TPAMOTHOCTH JIJISl peIlIeHUs
MPAaKTUYECKUX 3a]1ay;

- BJIAJ€HUE OCHOBOMOJATalOUIMMHU MOHATUSIMHU U MPEJICTABICHUSIMH O KMBOM IMpHU- POJE, €€ YPOBHEBOU
OpraHU3aIMH U SBOJIOLNN; YBEPEHHOE MOJIb30BaHNE OMOJIOTHYECKON TEPMUHOJIOTUEH U CHUMBOJIUKOM;

- BJaJICHHE OCHOBHBIMH METOJIaMH HAy4YHOTO IIO3HAHUS, HCIHOJIb3YeMbIMH TIpU OHUONOTHUYECKUX
HCCTIEIOBAHUSX JKUBBIX OOBEKTOB M HKOCHUCTEM: OMHCAHHEM, U3MEPEHHEM, MPOBEACHUEM HAOIIOICHUI;
BBISIBIICHUE U OIIEHKA aHTPOIIOTE€HHBIX U3MEHEHUH B IPUPOJIE;

- chopMUPOBAHHOCTH YMEHUM OOBSICHATH PE3yJabTaThl OMOJOTHYECKUX IKCIEPUMEHTOB, pelIaTh dJIeMEH-
TapHble OMOIOTHYECKHE 33/1a4H;

- c(hopMHpPOBAaHHOCTH COOCTBEHHOW MO3UIUH 110 OTHOIIEHHUIO K OMoJiornyeckoi nHpopMaluu, noisyqae-
MO U3 pa3HBIX UCTOYHUKOB, K TTI00ATHHBIM IKOJIIOTUYECKUM MPoOIeMaM | MyTSIM HX PElIeHUsI.



2. CTPYKTYPA U COAEPKAHUE JUCIUIIJINHbI

2.1. Coaepxanne y4eOHOM IUCHUNINHBI

PexoMeHnayemoe KOJTMYECTBO YaCOB HA OCBOEHHE MPOrPaMMbI TUCHHILIHHBI:
MaKCHMaJIbHOM yueOHOW Harpys3ku oOydaromerocst 54 yacos, B TOM YHUCIIE
00s13aTeIbHON ayAUTOPHOM yueOHOM Harpy3ku oOydaromierocst 36 Jaca,
KOHCYJIbTAllM [l 00yuarouuxcs 4 4acos,;

CaMOCTOATENIbHON paboThl oOyuaromerocs 14 yacos

2.1. O0beM y4eOHOM AUCHHUIIMHBI M BHABI Y4eOHO# padoThl MakcumaiabHas | 54
ydyeOHasi HATpy3Ka (Bcero)

O6si3aTeIbHAN Ay IUTOPHAS YueOHAst HArpy3Ka (Bcero) 36

B TOM 4HUCJIC:

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

B TOM YHCIJIC:

BHEAyJAUTOPHAs CAMOCTOsITENIbHAs paboTa

HHAUBUAYAJIbHBIC TBOPUCCKHUC 3aJaHUA

JluddepeHnrpoBaHHbINA
3ageT — 1 cemecTp.

Dopma npomerHcymouHol ammecmayuu no OUCHUnIuUHe




2.3 Tematnueckuii IUIaH

Bun yueOHo# padoThl

KoanuecTBo 4acoB

Beenenue 2
1. Yuenwue o KJIeTKe 8
2. Opranusm. PasmMHOXeHHE U UHIUBHU Iy AJILHOE Pa3BUTHE OPTaHU3MOB 6
3. OCHOBBI T€HETUKH U CEJICKIIUU 9
4. DBOIIOLIMOHHOE yUEHHE 7
5. Vctopus pa3BUTHS )XKH3HU Ha 3emiie

6. OCHOBBI DKOJIOTUH

Hroro 36
KOHCYJIbTAUNH 4
caMOCTOsITe/IbHasi padoTa

BHEay/IMTOPHAsl CAMOCTOsITeNIbHAsA paboTa, UHIUBUAYATbHbIC TBOPUECKHIE 3aJaHUS 14

IIpoMmeskyTouHasi arTecTanusa B popme nudPpepeHIMPOBAHHOIO 3a49eTa

Bcero

54




3. YCJIOBUMS PEAJIM3ALIMU ITPOI'PAMMBI TINCHUTIJINHBI

3.1. XapakTepucTHKa OCHOBHBIX BHJIOB YU€OHOH JIEATETFHOCTH CTYCHTOB

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: Ouonoruu. OObEKT U3y4eHus: OMOJIOTHH — >KHBas Mpupoa. IIpu3Haky KUBBIX OPraHU3MOB M UX MHO-
rooOpasue. YpoBHEBas OpraHM3alMsl KUBOW TMPHPOIBI M 3BOMIONMS. MeToIbl MO3HAHHS KHUBOH NPHPOIBI.
OO01ue 3aKk0OHOMEpPHOCTH OuosIoruu. Poias Guonoruu B pOpMUpPOBAaHMN COBPEMEHHOM €CTECTBEHHO-HAYYHOU
KapTUHBI MUpa U MPAKTUYECKON J1eATebHOCTH JtoJiell. 3HaueHre OMOJIOTHH PU OCBOSHUH Ipodeccuil u cre-
IIMAJIbHOCTEH CpeaHero npoecCuoHaAIBHOr0 00pa30BaHMSL.

Pasznea 1. Yuenune o
KJIETKE.

Xumunyeckass opraHusauus kietku. Kierka — sieMeHTapHas jKuBas CHCTEMa U OCHOBHAs CTPYKTYpPHO-
(byHKIMOHATBHAS €AMHUIIA BCEX JKUBBIX OpraHu3MoB. KpaTkas uCTopus n3ydeHus! KICTKH.

XuMmuyeckass opraHu3anus KjieTku. OpraHn4ecKue U HEOPraHMYECKUE BELECTBA KJIETKU U JKUBBIX OpPTraHU3-
MOB. benku, yriaeBoibl, TUIU/IbI, HYKJIEMHOBBIE KUCIOTHI U UX POJIb B KJIETKE.

Crpoenue u ¢yHKUMH KieTKd. [IpokapuoTuyeckue U 3yKapHUOTHUYECKHE KIETKH. Bupychl Kak HekJeTodHas
¢dbopMa xku3HU U uX 3HaYeHHe. boproa ¢ BupycHbiMu 3aboneBarmsivu (CITN/] u ap.) Llurormasma u kiieTouHas
MeMmOpaHa. OpraHou/ibl KJIETKH.

OOMeH BelllecTB U NpeBpalleHue dHepruu B kietke. [lnactuueckuil u sHeprerudeckuii 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. KnerouyHnas Teopus CTpoeHus: opraHu3MoB. 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 SMOpUOHANBHOTO pa3BUTHA. Opranorenes. [loctaMOpuoHanbHOE pa3BUTHE.

Cx0ACTBO 3apObIlIEH TPEACTABUTENEHN Pa3HBIX IPYII MO3BOHOYHBIX KaK CBHJIETEIBCTBO

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

WNunnBuayansHOE pa3BuTHE YenoBeka. PenpoaykTtuBHoe 300poBke. [locnencTBus BIUAHMS alKOT OIS, 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-
MUHOJIOTHS U CHMBOJIMKA.

3aKOHbI T€HETHKH, ycTaHOBIeHHbIe . Mennenem. MoHorubpuaHoe u TUruOpUIHOE CKpElIMBaHHE XPOMO-
COMHasi TEOpHs HaclleICTBeHHOCTU. B3aumoeiicteue renoB. ['eneruka nosa. ClemieHHOe ¢ TTOJIOM Haclie0-
BaHUe. 3HAUE€HUE TeHETHKH JUTsl CeJIeKIIMU U MeauiuHbl. HacnencTBeHHble 001€3HU YeI0BeKa, UX MPUYHUHBI U
npodunakTuka. 3aKOHOMEPHOCTH W3MEHUYMBOCTH. HaciencTBeHHas, WM TEHOTHITMYECKAas, W3MEHUYHUBOCTD.
MonudukanonHasi, Wik HEHAcleACTBEHHAs, U3MEHUYMBOCTh. | eHeTHka denoBeka. ['eHeTMKa M MeAMIIMHA.
MarepuanbHble OCHOBBI HACJIEJICTBEHHOCTH M U3MEHUYMUBOCTU. [ '€HETHKA M ABOIOIMOHHAs Teopus. | eHeTnka
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 nieHTpax MHOroo0pasusi ¥ MpOUCXOXKACHUS KyIbTYpHBIX pacTeHuil. 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 JOCTHXKEHHUM B OnotexHosnoruu. Kionupona-
HUE KUBOTHBIX (IIPOOJIEMBI KIIOHHPOBAHHUS YEIIOBEKA).

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

Pasnean 4. Ilpoucxox-
JeHNe U Pa3BUTHE
JKH3HHU Ha 3emuie.
IBOJIIOLIMOHHOE Yue-
HHE.

ITpoucxosxaeHne u HayaJabHbIE ATAIbl PA3BUTHUS KU3HU Ha 3emiie. [ UMoTe3sl MPOUCXOXKICHUS KU3HU. 13yye-
HHE OCHOBHBIX SaKOHOMepHOCTeﬁ BO3HHUKHOBCHMU:, pa3BUTUA W CYIICCTBOBAHUS KM3HU Ha 3emne. YcioxHe-
HUE KUBBIX OPraHU3MOB B IPOLIECCE IBOIIOLUU.

MHoroo0pasue KHBOro MUpa Ha 3eMiie M COBPEMEHHAsI €r0 OpraHu3aIHsl.

Hctopus pa3BuTHs 3BOMIOLMOHHBIX HJeil. 3Hauenue pabot K. Jlunnes, XK. b. Jlamapka B pa3BuUTHH 3BOJIOIU-
OHHBIX UJeH B Onosyoruu. JBomonronHoe yuenue Y. Jlapsuna.

EcrecTBenHbIil 0TOOp. POb 3BONIIOLIMOHHOTO Y4eHUS B (pOPMHPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAY4HOI
KapTHHBI MHpa. MuKposBosronus 1 Makpospoaronns. Konnenuusa Buaa, ero kpurepuu. Ionmynsauusa — cTpyk-
TypHas €JMHHIIA BUAA U 3BOJIONMHU. J[BHXKyIMe cuitbl 3Bostolnu. CUHTETHUYECKas TeOpusl IBOIIOIMH. MUKpO-
sBosonust. CoBpemeHHble mpenactasieHus o BupooOpazoBanuu (C. C. Yersepukon, U. W.llImansraysen).
MaxponsBosronus. JlokazaTelbCTBa SBOJIIOLUH.

Paznea S. Ilpouncxox-
JAeHNe YeJI0BeKa

AnTponorenes. DBoitonus npuMatoB. CoBpeMEHHBIE THIOTE3bl O MPOUCXOXKIECHUU 4YesoBeka. Jokazarenb-
CTBa POJCTBA YEJIOBEKA C MIIEKONUTAIOIMMU KUBOTHBIMU. DTallbl ABOJIIOLIMY YeJIOBEKa. YeI0BeUeCKne pachl.




PozncTBO M €IMHCTBO IPOUCXO0KIEHUS YEI0BEYECKUX Pac.
Kpurtuka pacusma.

CamocrosiTesibHasi padora.
1. Tab6muna. «Pa3Burne )U3HU HA 3eMiIe)
2. KpoccBopa. «IIporcxoxaeHune 4eIoBeKa.

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. ITumieBsie cBA3M, KpyrOBOPOT BEIIECTB U MIPEBPALLEHUE SJHEPTUU B dKocucTeMax. Mex-
BUJIOBBbIE B3aUMOOTHOILICHUSI B AKOCHCTEME: KOHKYpPEHIUS, CHMOHMO03, XUITHUYECTBO, apa3utu3M. [IpuanHbl
YCTOMYMBOCTH M CMEHBI 3kocucTteM. Cykineccuu. MckyccTBEeHHBIE cOO0IIECTBA — arpo’KOCUCTEMBI U ypOo-
skocucteMbl. buocdepa — rinobanpHas sxocucrema. Yuenue B. U. Bepnanckoro o 6uocdepe. Ponb xuBbIx
opranu3MoB B Ouocepe. buomacca. KpyroBopor BaxxHeH X OMOTEHHBIX 2JIEMEHTOB (Ha MPUMEpEe yriepoa,
aszota u ap.) B onocepe. buochepa u yenosek. Mzamenenus B onochepe. [locnencrsus nearenbHOCTH
YeJI0BEKa B OKpYXKarollen 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. Bun. Kpurepuu Buaa.
2. Tomynsauwus.

3. Jloka3areabCTBa SBOJIOLHH
4. TIpouCXOXICHUE YEIIOBEKA.




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

Peanu3arust mporpaMMBbl JUCIUILTAHBI TPEOyeT HaNHUUs yueOHOTO KabuHeTa «bruonorusy.
OobopynoBanue y4eOHOro KaOuHeTa:
1. Mebenb u cTalinoHapHOE 000PYAOBaHUE
- MOCAJI0YHBIC MECTA MO KOJMYECTBY CTYICHTOB;
- pabouee MecTO IpernoiaBaTers;
- KOMIUIEKT y4eOHUKOB;
- IEMOHCTPALMOHHBINA CTOJ;
- KHWDKHBIC MKaQBbI;
-JI0CKa ayTUTOPHAs;
2. YueOHOo-HarIsgHbIe MOCOOHS U JTa0OpaTOpHOE 000PYI0BaHHE
- 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, MynbTHUMEINANIPOCKTOP, KOMIUIEKT BuaeopmibMoB, DVD mieep, BUIeOMarHuToQpoH, TeICBU30D,

JIEeMO-CUCTEMA.
3.3. UndopmaunonHoe odecrnieyeHue 00yueHust

OcHOBHbIE HCTOYHUKH HCTOYHHUKH:

1. KoucrantunoB B.M. OOmias Ouonorus : Y4eOHUK 7151 CTYACHTOB YUpPEXKIACHUN cpeaHero npodec-
cuoHasibHOrOo oOpazoBanusi / B. M. Koncrantunos; Pen. T.®.Cammnua; Pen. C.II.IIaramosa,
A.N.30toBa. - 12-¢ u3xa.,crep. - M. : Akagemusi, 2014.

2. bBuonocus : yaeOHUK W MPAKTUKYM JUIS CpeaHero npodeccuoHanbHoro oopasoanus / B. H. Spbi-
ruH [u ap.] ; mox penakmuei B. H. Speirmaa. — 2-e uzn. — Mocksa : M3natensctBo FOpaiir, 2019.
— 378 c. — (Ilpodeccrnonansuoe odpazopanue). — ISBN 978-5-534-09603-3. — TekcT : amek-
tpouubi // DBC FOpaiit [caiiT]. — URL: https://biblio-online.ru/bcode/433339

3. Oobyxoe, /I. K. buonorus: KJIETKH U TKaHU : ydeOHOEe TocoOue Mg cpeaHero npodecCHoHaIbHOTO
obpaszosanus / JI. K. O6yxos, B. H. KupwmienkoBa. — 3-e u3n., nepepad. u gorm. — Mocksa : W3-
natenscTBO Opaiit, 2019. — 358 ¢. — (IIpodeccuonansuoe odbpazopanue). — ISBN 978-5-534-
07499-4. — Tekcr : oamekrpounsii // OBC IOpaiit [caiit]. — URL: https://biblio-
online.ru/bcode/441999

JlonotHUTE/IbHbIE HCTOYHUKU:

1. Epemuenxo, O. 3. buonorus: yuenue o 6uochepe : yueOHOe mocodue st cpeaHero mpodeccuo-
HanbHOTO 0oOpazoBanus / O. 3. Epemuenko. — 3-e u3l., nepepad. u gomn. — Mocksa : U3narens-
ctBo IOpaiit, 2019. — 236 ¢. — (IIpodeccronanpHoe obpazoanue). — ISBN 978-5-534-10183-6.
— Texcrt : anextpounsiii / IBC FOpaiit [caiit]. — URL: https://biblio-online.ru/bcode/429497

2. Epwos, IO. A. buoxumust : y4eOHHK W TPAKTHKYM JJIS CpeIHEro mpodeccnoHalIbHOTO 00pa3oBa-
nus / 10. A. Epmos, H. U. 3aiinesa ; mox pemakiueid C. U. llykuna. — 2-e u3., ucrnp. u J10m. —
Mockga : M3garenscTBo FOpaiit, 2019. — 323 ¢. — (IIpodeccronanbroe odpasosanue). — ISBN
978-5-534-10400-4. — Tekcr : snekrponHsiii / DBC IOpaiitr [caiit]. — URL: https://biblio-
online.ru/bcode/442538

3. Haxaesa, B. Y. buonorus: reneruka. [Ipaktnueckuii Kypc : yueOHOE TocoOue i CpeTHero mpo-
(deccuonanpHOro 0Opa3oBanwms / B. . HaxaeBa. — 2-e m3j., mepepad. u pom. — Mocksa : U3na-
tenbcTBO FOpaiit, 2019. — 276 c¢. — (IIpodeccuonanproe obpazoBanue). — ISBN 978-5-534-
07034-7. — Tekcr : omextponnsii // DBC IOpait [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. YuuBepcanbHas sHimkinonenus «Kpyrocser». ®opma nocryna: www.krugosvet.ru

2 .UnTeprer-pecypc. bubmmorexka wuHcTuTyra «OTKpBITOe O00mEcTBO». ®opma mocryma:
www.anditorium.ru

3.IkonbHbnii Mup: buomorus http://school.holm.ru/predmet/bio/

4. «Hayunas cetw» - http://www.nature.ru/

5. http://obr.1c.ru/catalog.jsp?top=6 — peneTuTop 1Mo GHOJOTHH B PEXKHME «ON-liney.

6. http://www.examen.ru/add/manual/School-Subjects Mudopmaunonnsiit caiir  Examen.ru
[IpenMersl mkonbHON mporpaMmbl. CHpaBOYHHUK IO OCHOBHBIM MpEIMETaM IIKOJIbHOW Mpo-
rpaMMBl, IoJIe3Hast HHPOPMAIUS Ul CJaud K3aMEHOB U ITOCTYIIJICHUS B BY3.

7. OGyuaromue SHIMKIoNe U "bruonorus”

8. http://www.biotechnolog.ru — maTepuasl o GHOTEXHOIOTHH


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/













