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IHosgscHuTeIHbHAA 3aANMUCKA

HamnpaBjieHHOCTHL NporpaMMbl — €CTECTBEHHOHAy4Has. YpPOBeHb OCBOEHHUSI —
YITyOJICHHBIH.

AKTyajbHOCTB. KoMmIuiekcHas obmeodpaszoBarenpHas nporpamma JlabopaTopuu 3KOJIOTHH U
ouomonuropunra «9®MAy» 0000mMIa MHOTOJETHUN ONBIT PabOTHl OOJBIIOTO IMEAArOTHYECKOTO
KoJutekThBa. OOIIel KOHUENIMeH NesTeIbHOCTH J1abopaTopuu SIBISIETCS M3YYEHHE OKpYKarolei
MPUPOTHOM Cpelbl B PA3IUYHBIX €€ MPOSBICHHUSIX: COOOIIECTB PACTUTENBHBIX M KHUBOTHBIX
OpPraHU3MOB, UCTOPUU PA3BHUTHUS )KMBOTHOTO MHUPA, M, YTO OCOOEHHO Ba)XKHO B HACTOSIIEE BPEMS -
B3aMIMOJICHCTBHS YEIOBEKA C OKPYXKAIOMICH cpeioil. bombIMHCTBO TporpaMM 00bEIUHSCT HATHINE
MOJICBBIX BBIE3/IOB, MPAKTUK M HCCIEIOBATEIbCKUX SKCHEAUIMNA KaK HEOOXOAMMOIO 3JIEeMEHTa
o0pa3oBaTeNbHON  NIEATENbHOCTH, a TaKXKe BBINOJIHEHHWE YYAllUMHUCS CaMOCTOSATEIbHBIX
HCCIIEI0BATEIBCKUX PAOOT.

B nHacrosmiee Bpems mpo0ieMa 3KOJOTHYECKOro 0Opa3oBaHUsl M MPOCBEIICHUS CTAaHOBHUTCS
Bce Oosiee akTyanbHOU. OJJHAKO PKOJIOTHUS — 3TO OYEHb LIUPOKAs ¥ MHOTOTpaHHAsl HayKa, KOTOpas
MOJKET U3Y4YaThCsl C Pa3HBIX TOYEK 3PEHUS U MPUMEHUTEIHLHO K Pa3HbIM 00BEKTaM KUBOW MPUPOILI
(pacteHusi, )KHUBOTHBIE, YEJIOBEK, TOUYBEHHAs cpena, BoAHAs cpexa W T.hA.). s dopmupoBaHus y
yUaIIerocsi MHTEpeca K HKOJIOTMU M JKOJOTHYECKHM IMpOoOJeMaM Ha paHHUX dTamax oOydeHHs,
BaXHO MPEAOCTaBUTh €MY BO3MOXKHOCTh BBIOOpa TOTO 00pa30BaTeIbHOTO MapuIpyTa, KOTOPBIA eMy
OoJsiee MHTEPECEH. DTO MO3BOJHUT CO3/1aTh JEHCTBUTEIBHO PAa3HOIUIAHOBBIM KOJUIEKTUB, B KOTOPOM
KaXJasi OT/AelbHAasg JMYHOCTh CMOXKET HE TOJIbKO T'apMOHUYHO pa3BUBAThbCid M OCBaUBaTh
BEIOpaHHYIO 00pa30BaTeNbHYI0 MPOTpaMMy, HO W HMETh BO3MOKHOCTH B3aMMOJICHCTBOBATH C
OOydJarolmMMHCs JAPYTHX TPOTpaMM JIA0OPaTOpPHUM, pACIIUpPSIsE TEM CaMbIM TPAHHUIBI CBOMX
npecTaBiIeHn 00 SKOJIOrMH Kak 00JIaCTH 3HaHUI.

B naHHOW KOMIUIEKCHOM MporpamMme A3TH 33Ja4yd PEIIAloTCS CO3/1aHUEM HECKOJIbKUX
BO3MOXKHBIX MHIMBUAYaJbHBIX 00pa30BaTeIbHBIX MAPIIPYTOB, KOTOPBIE YYaIUEeCs] MOTYT BEIOMPATh
B 3aBHUCHMOCTH OT CBOMX HWHTepecoB. OOBEAMHSIONIMMH DIEMEHTAMH KOMIUIEKCA SIBIISTIOTCS
COBMECTHAsl MpaKTHUeCKash U HCCIEeJOBaTeNbCKas ACATEIbHOCTh yJallUXCs B XOZAE JKCIEAULHUNA U
1a00paTopHON JEesATETbHOCTH, a TakXke oOpa3oBaresibHas HporpamMMa «TexHOJOrHs Hay4dHOTO
WCCIICIOBAHHS», B PE3yIbTare OCBOCHHS KOTOPOil (hopMHpyroTcss 0a30BbIe HAaBBIKH IPOBEICHUS
CaMOCTOSITETFHOTO ~HAyYHOTO HWCCIICAOBAHUS, BIIOCIEACTBUN  SIBISIFOIINAECS HEOTHEMIIEMBIM
3NIEMEHTOM 00Pa30BaTEeIbHOTO MpoIlecca.

B xome oOydeHuss B sabopaTropuu yd4amiuiicss HMeeT BO3MOXKHOCTh CMEHUTh CBOMU
o0pa3oBareNbHBI MapmIpyT Ha JIFOOOM W3 3TaloB, OCTaBasCh NMPH ATOM B TOM K€ Y4eOHOM
KOJUIEKTHBE, YTO, Ha HaIl B3IV, co3/1aeT Oosiee KOM(OPTHBIE YCIOBUS AJIi OCO3HAHHOTO BbIOOpa

MHTEPECYIOIIETO HANpaBIeHUs U AajJbHENIIeH mpopecCuOHaTbHOW OPUEHTAIUH.



OTIHYUTENbHOI  0COOEHHOCTHI0 JAHHOW  NPOrpaMMbl  SBISIETCS  paCIIUpPEHHE
BO3MOXKHOCTEH ydammxcs J1labopaTtopud B BBIOOpPE HHAMBHIYaJTbHOTO 00pa30BATEILHOTO
MapuIpyTa, a TakKe BO3MOXKHOCTh M3MEHEHHUS 3TOr0 Mapuipyra 0e3 CMEHbl Y4eOHOTO KOJIJICKTHBA
(maboparopun). OOpa3oBarenbHbIE MPOrPaMMbl, BXOASIIUME B COCTaB KOMIUIEKCA, OXBAaTbIBAIOT
OCHOBHBIE COBPEMEHHBIE HAIPABIICHUS SKOJIOTHH, KAK HAYYHOI'O, TaK U IMPAKTUYECKOTO XapaKTepa.
bnarogaps sromy ydammiicss mojydaeT BO3MOXHOCTh OCBOEHHUSI TOM 00JacTH 3KOJIOTHYECKOM
HAyKH, KOTOpas SIBISETCS JJIsl Hero HanOoJjiee MPUBIEKATEIbHOM, @ TaK)Ke BO3MOKHOCTh COYETAHUS
o0y4eHHsl 0 pa3HbIM 00pa30BaTeIbHBIM MapUIpyTaM B paMKaX OJHOTO y4eOHOTro KoyuiekTuBa. Eire
OIHOW Ba)XHOM OCOOEHHOCTBHIO MPOrpaMMbl aBTOpPAM IMPEACTABISETCS pELIeHHEe MPoOIeMbl
«3aMKHYTOCTH» 00y4aroIerocsi Ha OT/Ie€JIbHOM Iefarore nyreM (OpMUPOBAaHUS €IUHOTO y4eOHOTo
Y HAy4HOT'O KOJUIEKTHBA, B KOTOPOM Ka)K/IbIi IIKOJBHUK I10JIy4aeT BO3MOKHOCTb B3aUMOJICHCTBUS C
pa3HBIMH ME€JATOTaMHU, SIBISIOIIUMUCS CIEIUAIMCTAMU B Pa3HBIX 00IACTSIX SKOJIOTHH.

AZlpecaTr mporpaMMbl: J1laHHas KOMIUIEKCHas oOpa3oBaTelbHasi MPOrpaMMa paccuuTaHa Ha
yuamuxcs 10-17 et u BKIro4aeT B ceds Tpu MOIYIIS: HAYaJdbHBIH (paccuntan Ha ydammxcs 10-11
JIeT, BKIIIOYAET MPOTPaMMBI ¢ OOLICKYJIBTYPHBIM YPOBHEM OCBOCHHSI), OCHOBHOM (paccuMTaH Ha
yuamuxcsi 11-14 nier, BKiItO4aeT MmporpaMMbl ¢ 0a30BBIM U YIIyOJEHHBIM YPOBHEM OCBOCHHS) U
npogopueHTAlMOHHBINA (paccunTaH Ha yvammxcs 14-17 netr, BKIIOYaeT HPEUMYIIECTBEHHO
OJTHOTOIMYHBIE MPOTPaMMBbl, OTHAKO YPOBEHb OCBOCHHUS 3THUX MPOrPAMM TAKXKE SIBISIETCS 0a30BBIM,
MOCKOJIBKY JJisi OOydeHHs MO MporpamMmaM IPUHUMAIOTCS B OCHOBHOM Y4allluMecs, MPOLIEAIINe
o0ydyeHue MO MporpaMmaM MpeIblIylIuX MOIYyJIed, U Ha JaHHOM JTarne OOy4YeHMs Yydaluecs
CIOCOOHBI MPEACTABIATh Pe3yNbTaThl, TpedyeMble A mporpamMm 6a3zoBoro ypoBHs). Ha oOyuenue
[0 IMporpaMMaM Ha4yaJIbHOIO M OCHOBHOIO MOAYJEH KOMIUIEKCHOM mporpaMmbl Jlaboparopun
MIPUHUMAIOTCS BCE JKEJAIolIie, BHE 3aBUCUMOCTH OT YpOBHS MOJATOTOBKH. IIpueM Ha mporpaMmbl
TpPeTbero, NpoGOpPUEHTAIIMOHHOIO, MOAYIS, BO3MOXEH TOJIBKO B CIIydya€ OCBOEHHUS OJHOIO W3
00pa3oBarebHbIX MapLIPYTOB CPEAHEr0 MOIYNS WM B clydae Mepexoia M3 JAPYroro JIeTCKOro

00BeAMHEHUS IKOJIOTO-OMOJIOTMYECKON HAITPaBICHHOCTH.

Leabp nanHoii mporpamMmMbl — (HOPMHUpPOBAHHE Y YyYaIIUXCsl MOTHBAIMOHHON OCHOBBI K
M3YUCHHUIO OKPY)KAIOIIEH MPUPOTHONM Cpeabl B PA3IMUHBIX €€ MPOSBICHUSAX, a TAaKXKe 0OecIeueHue
YCJIOBHH JIJI1 0CO3HAaHHOW MTPO(ECCHOHATHHON OPUEHTAITUN YUaAITIXCS.

Hcxonst 3 BeIIIECKa3aHHOTO, B paMKax MPOTpaMMBbI IIOCTABJICHBI CIIETYIONINE 3a a4 M:

Obpa3zosamenvHoie:

1. OcBoeHue OOydalOIUMUCSA 3HAHMA O pPa3HOOOpa3WM JKUBBIX OPTaHU3MOB, OOIIUX
3aKoHOMepHOcTel (opMUpoBaHHA W (YHKIMOHHPOBAHUSA HKOCHCTEM B MPOLUIOM H

HACTOSIIIIEM, O XapaKTepe aHTPOIIOTCHHOTO BO3/ICHCTBHSI HA OKPYKAIOMIYIO CPEAY U METoIaxX



2.
3.

HX OLIEHKH;
[TomyyeHnue HaBBIKOB MPOBEJACHUSI CAMOCTOSITEIIBHOTO HAYYHOTO MCCIICOBAHUS;

DopMUPOBAHUE U COBEPLICHCTBOBAHUE HABBIKOB HAYAJIbHOM TYPUCTKOM MOJATOTOBKU;

Paszsusaowue:

1.

Pa3zButne 1mo3HaBareIbHON aKTUBHOCTH ydaliuxcs;

Pa3BuTre J0rmuecKoro MBIIIJICHUS ydamuxcs;

2.
3. Pa3BuTHe HABBIKOB INIAHUPOBAHUS HHIUBUIYaJIbHONH M COBMECTHOW PabOTHI;
4.

[a—

TOf;

[ToBbileHNE ypOBHS 00IIET0 (PUINUECKOTO PA3BUTHS YUALTUXCS;

Bocnumamenvhuvie:

Bocnuranue B yHalmuxcs yMCHUA BSaI/IMOZIef/'ICTBOBaTI) B KOJIJICKTHBC,

BocnuTtanue HaBBIKOB KOMMYHUKATHBHOW KYJIBTYpBI, CO3JaHHME YCIOBUHM I YCIEUIHOU
coupanuzauuu  pebeHka myTreM  (OPMHpPOBAHUS  KOM(OPTHOW  ICHXOJOTHYECKOU

O6CTaHOBKI/I, aTMOC(I)epLI B3aMMHOT'O YBaKCHU, UHTEpCCAa U JOBCPHA.

Bocnuranne B yuammxcs OepeXHOTO OTHOIICHUS K OKpYKAlOMIed cpenae, OCO3HAaHHE
COOCTBEHHOW OTBETCTBEHHOCTH M BO3MO)KHOCTH JIMYHOTO BKJIAJa B 3aILIUTY OKPYXKArOIIEH
cpenbl

BocnuTtanue OTBETCTBEHHOIO TOAXOJAa K CBOMM JCHCTBHUAM KaKk B BOIIpocax
B3aMMOJCHUCTBUSl NPUPOAHBIMU OOBEKTaMH, TaK M B BONPOCAaX B3aUMOJEHCTBUS B

KOJIJICKTUBCE.

YenoBus peaJn3anuu NpOrpaMMbl:

[TpomomKUTETFHOCTE OCBOCHHS MEPBOrO (HAYaIBbHOTO) MOMAYJS MPOrpamMMbl COCTaBisieT |

BTOpPOTO (OCHOBHOTO) MOIYNS — 3 Tofia;
TpeThero (MpopOpHEeHTALMIOHHOT0) MOy — 1 rof.

OcoGeHHOCTH OpraHM3anuu o006pa30BATEIBLHOIO0 MNPOIECcCca PA3IUYAIOTCS Ha Pas3HBIX

YPOBHAX OCBOCHHA W B Pa3HbIX IIporpamMmax AaHHOTO KOMILUICKCA W JC€TAJIBHO OIIMCAaHbBI B

MOACHUTCIIBHBIX 3alIUCKaX K COOTBECTCTBYIOIIHUM IIpOTpaMMaM.

B paMKax nmporpaMmMm HaA4YaJbHOI0 MOAYJIAA 3aHATHUA IPOBOAATCA 1 pa3 B HEACIITO IO 3 gaca,

1 pa3 B Mmecsan mpoBomATcs 3KCKypcuu. [IporpaMmsl, BXOISIIME B COCTAaB HAa4YaJbHOI'O MOZYIIS,

TAKXC MOTI'YT PC€AJIM30BBIBATHCA OTACIBHO OT KOMILICKCA, KaK CaMOCTOATCIIBHBIC OJHOIOANYHBIC

IporpamMmmsI € O6H.ICKy.IIBTypHBIM YPOBHEM OCBOCHHUA.

B pamkax mnporpaMmM OCHOBHOIO MOIYJS COXPaHSAETCS TaKOM JK€ PEKUM 3aHATHH,

JIOTIOJTHUTEIHHO TIOSIBJISIIOTCS OJHOJHEBBIC BbIE3NbI (0auMH pa3 wmecsm). [locme moboro roma



00ydJeHHsT BOBMOXKHO YJacTHE yYaIMXcs M0 IporpaMMaM OCHOBHOTO MOyl B BeceHHeil moseBoi
MPAKTHKE, B paMKaX KOTOPBIX MPOUCXOIUT 3HAKOMCTBO C OHOpa3sHOOOpa3WeM OCHOBHBIX
MPUPOIHBIX cooOmecTB JleHWHrpaackoil oOmacTh, a Takke ¢ 0a30BBIMH  IPHHIIUIIAMU
(GYHKIIMOHUPOBAaHUS KOCHCTEM TaeKHOHM 30HBL. Takke Ha JaHHOM YPOBHE K IEPEUMCICHHBIM
BUJAM JIEATEIbHOCTU JOOaBISAIOTCS JieTHHE Masble HCClIeoBaTEeIbCKUE SKCIEIUINN, B XOJE
KOTOPBIX MPOUCXOAUT COOp HAydHOro Marepuana. Ha mocnemyrommx 3ranax (TpeTuil U 4eTBEPTHII
rox OOy4eHHs]) BO BCE MPOTPaMMbBl BKJIIOUAIOTCS JIOMOJHHUTEIBHBIC 4Yachl Ha BBIOJHEHUE
CaMOCTOSTEJILHON MCCIIeI0BaTEIbCKOW paboThI (B cpeaHeM — 72 4aca).

BrimmonnHeHHE caMOCTOATENbHOW Hay4dyHO-HccienoBaresibckod padotrel (HUP) sBnsercs
BaXHBIM KOMIIOHEHTOM 00pa3oBareiabHOro npouecca Jlaboparopuu, Tak Kak MO3BOJSET y4alUMCS
nornpoboBarh ceOs B HAYYHOH W HAYYHO-TIPAKTHYCCKOW JESITETBHOCTH, a TaKXkKe JaeT UM
BO3MOXKHOCTh Y4acTHUsi B pa3HOOOPa3HBIX OJMMIIMAaX, KOHKypcax U KOH(EepEeHIUSIX TOPOICKOTO U
Bceepocceuniickoro ypoBHST M BKIIIOYEHUSI B MOJIOACKHYKO HayudHyro cpeay. /lBa pa3a B rox B
JlaGoparopun B paMKax 4YacoB, OTBEICHHBIX HA BBINOJIHEHUE CAMOCTOSITEIIBHBIX HAaydHO-
HCCJICIOBATEIBCKUX PA0OT MPOBOISTCS OTYCTHBIC CEMUHAPHI, HA KOTOPBIX YYalIUeCs MPEACTABIISIOT
JOKJaabl O pe3ylbTarax MPOBEACHHbIX HcciaeAaoBaHuil. [lo uroram cemMuHapoB ydamuecs MOTYT
MOJTyYUTh peKoMeHAauu K gopaborke cBonx HUP unu 3aueT 1o mpoBeneHHUIO HCCaeI0BaHus, YTO
MO3BOJISIET UM TIPETEHI0BATh HA y4acTHe B mocieayomux bonpimmx sxeneauimsx Jlaboparopuu.

B pamkax Tperbero, npogopueHTAIMOHHOIO MOAYJISA, YYaIUMCS, YKE BOBJICUCHHBIM B
aKTUBHYIO HCCIIEIOBATEIbCKYIO AESITEIbHOCTh, MPEACTABISETCS HA0Op CIHEIKYPCOB, U3 KOTOPBIX
OHM MOTYT BBIOpaTh Hambosee nHTepecyronme. OCHOBHas 3a/1aua KypcoB Mpo(OopHeHTAIMOHHOTO
MOJYJsl — TMOMOYb CTapIIEKJIIaCCHUKAaM BBIOpATh OoJiee MOAXOAsIee HalpaBiIeHUE AEATeIbHOCTH,
JlaB UM BO3MOXXHOCTh TIOMPOOOBaTh ce€0si B KAYECTBE CIEIUAIMCTOB B PA3JIMYHBIX OOJIACTAX
skosiornd. Bo Bcex mporpammax coxpaHsieTcs TpaJullMs MPOBEACHMS IOJIEBBIX BBIE3IOB, Ha
KOTOPBIX MPOUCXOUT COBEPIICHCTBOBAHNE O0YJYAIOIIMMHUCS MOTYYCHHBIX paHee HaBBIKOB pabOThHI B
TIOJIEBBIX YCJIOBHUSIX M 0a30BOM TYPHCTCKOW MOATOTOBKH. HaydHO-mCClie1oBaTebCKuii KOMITOHEHT
Ha JJAHHOM JTarle He BKJIIOUAETCS B OTJIECIBHBIE MPOTPAMMBI, T. K. TIPEAIOIATaeTCs, YTO Ha JTAHHOM
JTane y4yallhecs Y€ OINpEeAeNWINCh C HalpaBJI€HUEM CBOMX HCCIEIOBaHUM, U OCBOCHHE
OTIENBHBIX KypCOB C IIENbI0 Mpo(ecCHOHANbHONW OpHEHTAlMd He JODKHO MOApa3yMeBaTh
00s13aTeNTbHYIO0 CMEHY HalpaBJIeHUs HAyYHO-UCCIIEN0BaTENbCKOM paboThl. [Iporpammel, BXonsiye B
cocTaB MPoGOPUEHTAITMOHHOTO MOIYJIS, TAKKE MOTYT PEaU30BBIBATHCS OTACIBHO OT KOMILJIEKCaA,
KaK CaMOCTOSITeNIbHbIE OJHOTOAWYHBIE MPOTPaMMBI C 0a30BBIM YPOBHEM OCBOCHUS. YCIOBHS
mpremMa ydammxcs s OOydeHHs MO JaHHBIM MporpamMMmaM TMpOMHCAHBl B TOSCHUTEIbHBIX
3alMCKax K HUM.

XapakTepucTHKAa MHANBUIYAJbHBIX 00pa30BaTe/IbHbIX MAPLIPYTOB B PpAMKAaX



KOMILIEKCHOM MPOrpaMmbl:

B pamkax maHHOW KOMIUICKCHOW MPOTPAaMMBI BBIIEISIOTCS 3 OCHOBHBIX OOpa30BaTeIbHBIX
Mapmpyra, 2 U3 KOTOPBIX TECHO CBSI3aHBI MEXKIY COOOH M MOTYT OCBAaWBAThCs OOYYAFOIIMMHUCS
napajiesbHO:

I. BoraHuYeckuii MAPpIIPYT BKJIFOYAET B c€0s1 IPOrPAMMBI:

B paMKax Ha4aJIbHOTO MOIYJIA - « YBJIEKATEJIbHAs SKOJIOTU;

B paMKaX OCHOBHOTO MOy - «CucTemMaruka pacTeHHi», 3aTeM «IKOJIOTHS paCTeHUI»; Ha JaHHOM
3Tane BO3MOXKHO NapajyIeIbHOE OCBOCHHUE MPOrPaMM 300JI0THYECKOT0 MAPLIPYTa;

B paMKax Npo¢dOpPUEHTAIIMOHHOTO MOIYNIsl — MpOrpaMMbl BapHaTUBHOIO OJI0OKa IO BBIOOPY
YYAIIHUXCS;

I1. 300J10rHYeCKHiT MAPIIPYT BKJIFOYACT B CEOsI IPOTPaMMBI:

B paMKax Ha4yaJlbHOT'O MOJYJSl — «YBJIEKaTeJIbHas SKOJIOTUs»;

B paMKax OCHOBHOTIO MoAyns - «CHCTeMaTuKa KHUBOTHBIX», 3aTeM «O0Ias SKOJIOTHsI»; BO3MOXXHO
napajjiesIbHOe OCBOEHHUE MPOrpaMMm OOTAHUYECKOTO MapIIpyTa;

B paMKax Mpo(OpHEHTAIMOHHOTO MOMIYIS — TMPOrpaMMbl BapHUaTHBHOTO OJOKa IO BBIOOPY
yUaluxcs;

I11. T'e03K0/I0THYEeCKUIl MAPIIPYT BKIIIOYAET B C€0s MPOTrpaMMBbl:

B paMKax Ha4aJIbHOTO MONYJIA - «YBIEKATeJIbHAs SKOJIOTUYECKAsT XUMHUSI»

B paMKaxX OCHOBHOT'O MOAYJA - «YeIoBeK U OKpyxarouias cpeay, 3areM «O01as 3KoIorus»;

B paMKax Mpo(OpHEeHTAMOHHOTO MOAYIAS — TMPOrpaMMbl BapuUaTHUBHOTO OJOKa MO BBIOOPY

yqaluxcs;

[TompobHast cxema 00pazoBaTeNbHBIX MapIIPYTOB MpelcTaBieHa Ha pucyHke 1. OTaenbHO
CIIyeT OTMETHTh, 4YTO OOYYAIOIIUHCS WMEEeT BO3MOXKHOCTH Ha JIFOOOM JTane CMEHUTh
oOpa3oBaTebHBIM MapHIpyT (yIoOHEe BCEro H3TO Jenarbh M0 OKOHYAaHWW OCBOCHHUSI OJTHOW U3

HOIalOFpaMM), a TaKXKC COouc€Tarb B CBOCM 06y‘-ICHI/II/I nporpamMmsbl pa3HbIX O6p3.30BaTCJ'IBHBIX

MapILIpyTOB.



IInanupyemeble pe3yJibTaThl:

1. HauaabHbI MOTYJIb.

1.1. yyamuecs: OCBOST 3HaHHUSA O Pa3HOOOPA3UHU JKUBBIX OPTraHU3MOB, OyAyT 3HATh TUITHYHBIX
IPEJCTaBUTENIEH JKUBOTHOTO M PACTUTENBHOIO MHpa pPa3HbIX OMOMOB 3€MJIM, O3HAKOMATCS C
OCHOBHBIMH TIPEJCTaBUTEIAMM NpHUPOAbl JIEHMHrpaackoil obnacTu. ydamuecs IO IMporpamme
«YBIIeKaTeIbHAast SKOJOTHUYECKasi XUMUS MOTydar 0a30BbIe MPEICTABICHHS O CHCTEME XUMHUECKUX
AIIEMEHTOB U UX POJIU JIJIS )KUBBIX OPTaHU3MOB 3EMIIH.

1.2. ydamuecs MO3HAKOMSTCSI C OCHOBHBIMM HAIIPABJICHUSMHU HCCIIE0BAaTENbCKOM paboThl B
na0oparopuy, Ha MPAKTHUKE OCBOAT HABBIKM IIOCTAHOBKHM IMPOCTEHIIMX HKCIIEPUMEHTOB H
MIPOBEIECHUS HAOMIOICHHIA, Hay4daTcs: (POPMYITUPOBATH UCCIEI0BATEIBCKUE 3a/1a9H.

1.3. Vuamuecss ocBoAT 0a30Bble€ TYpPUCTCKME HAaBBIKM, NPUMYT Y4acTHE€ B OJHOAHEBHBIX
Bble3ax U BeceHHell moneBoll mpakTHKe 1a0OpaToOpuH, OCBOAT HAaBBIKM CaMOOOECIEYeHUs B
MOJIEBBIX YCIOBHUSX.

1.4. Ydammecs: pa3oBBIOT IMO3HABATEIBHYIO aKTUBHOCTD, IOJIy4aT MPAKTUKY (HOPMHUPOBAHUS,
3aaBaHusl M OOCYKIEHHS WHTEPECYIOIIMX BOIPOCOB, IO3HAKOMATCS C OCHOBHBIMH THITAMHU
y4eOHOI TUTepaTypsl, OJIy4yar ONbIT OATOTOBKH U IPOBEICHH JOKJIAA0B Ha HAyUHbIE TEMBI.

1.5. Yuamuecs nosyyar 0a30BbIi ONBIT HPOBEIEHHS JOIMYECKUX YMO3AKIIOUEHUH NpHU
PEIIEeHIH UCCIIEIOBATENbCKHUX 3a/1a4.

1.6. Ydammecss ocBOST 0a30Bble HABBIKM PEIICHUS KOJUIEKTUBHBIX 3a/1ad M KOJUIEKTUBHOTO
B3aMMOJICHCTBUS B YCIIOBUSX UTPOBBIX TPEHUHIOB U OIHOJJHEBHBIX IIOJIEBHIX BHIE3/I0B.

1.7. TloBbicuTCS ypOBEeHb OOLIET0 (PM3NYECKOTO Pa3BUTHS y4alllUXCs 3a CUET Y4acTHs B
aKTHBHBIX WIpaxX, NEMUX OKCKYPCHsIX, OIHOMHEBHBIX TIIOJIEBBIX BBHIE3IaX H CIOPTHBHBIX
MEPOTIPUSTHSIX.

1.8. V yuamuxcs HauHeTcs (OpPMUPOBaHME HABBIKOB KOMMYHHKAaTMBHOW KYJIBTYpBI, OyayT
CO3JJaHbl YCJIOBHUS JUIsl YCHELIHOM Ccolualn3auuu pebeHka myTeM (opMupoBaHHs KOM(OPTHOMH
TICUXOJIOTMYECKOH 00CTaHOBKH, arMoc(epsl B3aMMHOTO YBaXCHHs, WHTEpeca U JIOBEpUS B
KOJUTEKTHBE.

1.9. byner BociuTaHo OepeKHOE OTHOIICHHE YYallUXCS K OKpYXKAloIlel cpeae, OCO3HAHHE
COOCTBEHHOW OTBETCTBEHHOCTH M BO3MOXHOCTH JIMYHOTO BKJIZia B 3AILUTY OKpYXKarolled Cpeabl.
yyammecss Ha TOCHJIBHOM ypOBHE OyIyT NPWHUMATh YYacTHE B aKIHAX 10 00JaropakuBaHHIO

TYPUCTHUECKUX CTOSHOK, O(DOPMIICHHIO TIaKaTOB U MH(OPMAIIMOHHBIX CTEH/IOB.

2. OCHOBHOI1 MO/1YJIb.
2.1. VYyammecss OCBOSAT 3HaHHUA O Pa3HOOOpa3WM IKUBBIX OPTraHU3MOB, OOIIUX

3aKOHOMEPHOCTAX (OpMUPOBaHUS U (PYHKIIMOHUPOBAHUS SKOCHCTEM B MPOIIJIOM U HACTOALIEM, O



XapaKkTepe AaHTPONOTEHHOIO BO3ACHUCTBUS Ha OKPYXKAIOIIYI0 Cpely M METoJax HX OLEHKH.
ydamecs: MmoApoOHO O3HAaKOMATCS C OmopaszHooOpasuem JleHWHrpajckoir oOmacta, OyayT
CTIIOCOOHBI 0XapaKTEPU30BaTh OCHOBHBIE 3aKOHBI (PYHKIIHOHUPOBAHUS SKOCUCTEM, XOI MX Pa3BUTHS
B €CTECTBEHHBIX YCIIOBHSX U IIPH aHTPOIIOI'€HHOM BO3JEHCTBUU.

2.2. VYuyammecs NoJy4aT HaBbIKM IPOBEJCHHMS HAYy4YHOTO MCCIEJOBAHUA: TaKUX Kak
IIOCTAaHOBKa IieJIed M 3ajay, IUIAHWPOBAHME SKCIIEPUMEHTOB WM HAONIOAEHMM, NpocTeiiine
MPUEMBl CTaTUCTUYECKON 0OpaOOTKM M MPEICTaBICHUS HAYYHBIX PE3YJIbTAaTOB, a TaKKe HABBIKOB
IIOUCKAa U O00pabOTKU HH(OpMAIMM; CTAaHYT aBTOPAaMH CAMOCTOSTEIbHBIX MCCIIEA0BATEIbCKUX
pa0ot, OyayT MpeiacTaBIATh HX Ha OJIMMIINAAAX, KOHKypcaX M KOH(EpEeHIMSIX 3KOJIOro-
OMOJIOTUYECKO HAIPaBIEHHOCTH HA TOPOJICKOM YPOBHE.

2.3. Yyamuecs noiay4yaT HaBbIKM TYPUCTCKOW IOATOTOBKU: OBJIAJICIOT HABBIKAMU YCTAaHOBKHU U
CHSTHS NAJATOYHOIO Jarepsi, FPaMOTHOW M IpupopocOeperaroiiell opraHu3aiul TypUCTUYECKOM
CTOSIHKHM, 0€30IaCHOIO JUIs HPUPOIHBIX OOBEKTOB M Ul YYaCTHUKOB IKCIEAULMN pa3BeACHUS U
MOJJEpKAHUS KOCTpa, IUIIAaHUPOBAHUSI TEXHUUECKOT0 00€CIIeYeH s I10JIEBOTO BbIE3 .

2.4. VYwyammuecss Haydarcs BECTH CaMOCTOSTENbHbIM HayyHbIi M TBOPYECKUI IOMUCK,
pUOOPETYT HaBBIKK PabOThI ¢ HH(pOpMaLuell (KHUraMu, epHoInYecKUMU U3JaHusIMu, HTepHeT-
pecypcamu), Hay4arcsi CaMOCTOSTEIbHO  CTaBUTb Hepes  coOOH  IMO3HaBaTelbHbIE U
HCCIIEIOBATENbCKHUE 33/1a4H U PelliaTh UX.

2.5. VYwyamumecs pa3oBbIOT JIOTUYECKOE  MbIIUIEHUE: OylyT  CHOCOOHBI  JenaTh
CaMOCTOSITEJIHBIE YMO3aKJIKOUEHUS Ha OCHOBE TIIOJIYYEHHBIX 3HAaHMM M HOBOM JUIsl HHX
uHpOpMaLUu.

2.6. Yuamuecs npuoOpeTyT HaBbIKU IIJIAHUPOBAHUS UHIMBUIyaJIbHOU U COBMECTHOM padoThI;
Haydarcsi paboTaTb B KOMaHJ€, COBMECTHO JOOMBATbCS DPELICHHUS MOCTABIECHHBIX 3a7ad, OCBOST
TpaauIK KojuiekTuBa Jlaboparopun, Hayuarcs OpaTb OTBETCTBEHHOCTb 3a YacTh OOILEro Jea.

2.7. IloBbIcUTCSl YpOBEHb OOIIEro (PU3NYECKOTo pa3BUTHUS YYAIIUXCSA: OHU MPUMYT y4acTHE B
JBDKHBIX Bble3/ax, BecenHell mpaktuke u JeTHHX skcrnenuiusax Jlaboparopuu, OyayT crocoOHBI
YCHENIHO MPOXOAUTH ATUTENbHBIE MEIIUe MapUIPyThl 10 EPECEUEHHON MECTHOCTH Ha BbI€3/1aX U B
XOJ1€ DKCIIEIULIAHN.

2.8. VYuammecs cQOpPMHUPYIOT HABBIKM MPOAYKTHMBHOTO B3aWMOJICWCTBUS B KOJUICKTHBE,
y4acTByd B pa3IMYHBIX TOPOJICKUX MEPONPHUSATHSIX HKOJIOr0-OMOJIOrMYEcKO HalpaBiIeHHOCTH,
BBICTyIIasi B KayeCTBE ITOMOIIHMKOB-OPraHU3aTOpoOB B paboTe ¢ MIAAMIMMU OOYy4arolUMUCS
naboparopuu.

2.9. V yvammuxcs mnojydyar JalbHEWIIee pa3BUTHE HABBIKM KOMMYHUKAaTHUBHOW KYJIBTYPBI,
OynyT co3/1aHbl yCJIOBHS JJI YCHEIIHOW COLMaNM3aluu oOydaromierocs myreM (opMupoBaHMS

KOM(OPTHON TICUXOJIOTHYECKOW OOCTAaHOBKH, aTMOC(hEpbl B3aMMHOTO YBa)KEHHUs, WHTEpeca H



JIOBEpHUSL.

2.10. IlomyuuT npanpHElIIee pa3BUTHE OEPEKHOE OTHOIIECHHE YUYAIIUXCA K OKpY)Karomen
Cpelie, 0CO3HAHUE COOCTBEHHOM OTBETCTBEHHOCTH M BO3MOMKHOCTHM JIMYHOI'O BKJIAJa B 3alIUTy
OKpYy’Karolllel cpeipl. yuwamuecs OydyT MPUHUMATh y4acTHE U CaMH OPTraHU30BBIBATH aKIUH I10
OYHCTKE MPUPOAHBIX TEPPUTOPHUI OT Mycopa, OOJaropaKMBaHUIO TYPUCTUYECKUX CTOSHOK,
opopmiATe MHPOPMAIIMOHHBIE CTEHJABI, MOCBALICHHBIE PEIKUM pACTEHUSIM U JKUBOTHBIM,
YSI3BUMOCTH PaCTUTEIBHOTO ITOKPOBA U T.II.

2.11. YV yyammxcs copMupyercs OTBETCTBEHHBIM MOAXOJ K CBOMM JCHCTBUSM Kak B
BOMNPOCaxX B3aUMOJEHUCTBUSL MPHUPOJHBIMH OOBEKTaMH, TaK M B BOMNpPOCAX B3aUMOJCICTBHUS B
KOJUIEKTHBE. YdYallluecs Hayyarcs paboTaTb B KOMAaHJE, pPAclpenessTh pPOJIH, OTBETCTBEHHO
MIOJXOJIUTH K BBIIIOJHEHUIO CBOMX 3a/lad B KOMaHJie, OylyT CHOCOOHBI CaMOCTOSITENIbHO Pa3pelnTh

BO3MOXHBIC KOH(bJ'II/IKTHbIe CUTyalluu

3. lIpoopueHTANMOHHBIN MOLYJIb.

3.1. Yyammecs OCBOSAT 3HaHHS O 3aKOHOMEPHOCTAX (YHKIMOHMPOBAHHS ITOYBEHHBIX H
PacTUTENBHBIX 3KOCHCTEM, 00 0COOEHHOCTIX (POPMUPOBAHUS U CYLIECTBOBAHMS MAJIEOIKOCUCTEM.
OcBoAT MeTobl pabOThI C MPOCTEHIIMMU LIUTOJIOIMYECKUMH OObEKTaMH U OBJIA/ICIOT 3HAHUSMH 00
0COOEHHOCTSIX PACTEHHH W JKUBOTHBIX HA KIETOYHOM M OHMOXMMHYECKOM ypoBHE. OBIaleroT
Pa3IMYHBIMI METOJAMHU OLEHKH COCTOSHHS OKPY)KAIOMIeW Cpeabl, TAKUMU KaK OMOMHIMKAIIHS,
OMoTeCTUpOBaHME, METOJbl  XUMHMUYECKOrO  aHaliu3a, pas3JMyHble  IKCIPECC-METOAbl ¢
MCIOJIb30BaHUEM CIEIMATU3UPOBAHHBIX MPUOOPOB (IIymMOMepa, 103UMETpa, OKCUMETpPa), a TaKKe
Pa3IMYHBIX TECT-CUCTEM U TE€CT-KOMILIEKTOB.

3.2. Yyamuecsi yCOBEPIIECHCTBYIOT HAaBBIKH IPOBEICHHS HAyYHOTO HCCIIEOBAHUS, OCBOST
COBpPEMEHHBIE CTAaTHCTUYECKHE METOIbl 00pabOTKM JaHHBIX, CTAaHYT aBTOPAaMM CaMOCTOSITEJIbHBIX
UCCIIEIOBATENIbCKUX paboT, OyayT NMPEACTaBIATh UX Ha OJUMIIMAAAX, KOHKYPCAaX M KOH(pEpeHIHIX
HKOJIOTO-OMOIOTUIECKOW HAINPaBIEHHOCTH Ha TOPOJCKOM, MEXpErHoHaIbHOM M BcepoccuiickoMm
YPOBHSIX.

3.3. Yyammuecss moiay4yaT HaBBIKM OpPTaHM3AlMd MHOTOIHEBHBIX MOJEBBIX HCCIEJOBAHUML:
Hayyarcs IUIAHUPOBATh INHMTAaHUE U XO3AWCTBEHHOE OOecrneyeHHe TPYINbl, OCBOSAT HABBIKU
COCTAaBJICHUSI W WCIIOJIb30BAaHHUS MaTepHalbHONW 0a3bl HAyYHBIX TIOJIEBBIX HCCIIEOBAaHHN, OymyT
criocoOHBI 00yUYaTh ATOMY MIIAJIIIUX YUaIIUXCs JabopaTopuu.

3.4. VYwyammuecs YCOBEpIICHCTBYIOT HaBbIKM pabOThl ¢ uWHpOpMaluell (KHUramH,
NEpUOJUMYECKUMHU  U3JaHusAMH, VIHTepHeT-pecypcamu), TIOCTAaHOBKM IIO3HABaTEJbHBIX U
UCCIIEIOBATENIbCKUX 3aJad M UX pemeHud. [lomydar mpakTHUecKud OMBIT pabOThl C HayYHBIMHU

oubmorexamu Cankt-IlerepOypra u ¢ COBpeMeHHBIMU AJIEKTPOHHBIMH KaTajJoraMu JaHHBIX.



3.5. VYuammecss yCOBEpUICHCTBYIOT HAaBBIKM JIOTUYECKOTO MBIIUIEHUS: OyIyT CIOCOOHBI
JieJlaTh CaMOCTOSTEIbHBIE YMO3aKJIIOUEHHUsI Ha OCHOBE IIOJYyYEHHBIX 3HAHUM M HOBOM JUIsl HUX
nH(OPMAaIIMU, OCBOST HABBIKM HAYYHOH AMCKYCCHM B Kaue€CTBE PELIEH3EHTa U B Ka4eCTBE aBTOpA
UCCIIETOBAHMUSI.

3.6. Yyamuecs yCOBEPIIECHCTBYIOT HAaBbIKU IUIAHUPOBAHUSA MHIMBUAYAJIbHOM U COBMECTHOU
paboThbl; COBMECTHOTO pEIICHUS] MOCTaBICHHBIX 3a7a4. ByayT cmocoOHBI OKa3bIBaTh I'PaAaMOTHYIO
MOMOIIb MJIALINM y4YaIluMCs abopaTopuu B OCBOCHUHM TPAAUIUI KOJUIEKTHBA, (DOPMHPOBAHUS
3¢ GEKTUBHOTO U MCUXOJIOTUYECKH KOM(OPTHOTO B3aUMOACHCTBUS B KOJIJICKTHBE.

3.7. Yyamuecs: cMOTYT MOAJIEP>KUBATh YPOBEHb CBOETO (PM3MYECKOTO PA3BUTUS B YCIOBHSIX
BBICOKOM y4eOHOM Harpy3KH B CTapIIel LIKOJIE 3a CYET y4acTUsl B OJHOJHEBHBIX BbI€3/1aX U JIETHUX
skcneannusax Jlaboparopuu, B X0 OpraHU3ali U y4acTHsl B MACCOBBIX CIIOPTUBHBIX M aKTUBHBIX
MO3HABATENBbHBIX MEPOIPUATHUSX.

3.8. VYuamuecss yCOBEpPIIEHCTBYIOT HABBIKM B3aMMOJCHCTBUSA B KOJUICKTHUBE, y4acTBYs B
Pa3IMYHBIX TOPOACKUX MEPOIPHUATHAX HSKOJIOr0-OMOJIOrMYECcKOl HalpaBI€HHOCTH, BBICTYIAs B
KaueCTBE MMOMOIIHUKOB-OPTaHN3aTOPOB B paboTe ¢ MIaAIIMMH 00YJIarOIUMHICS JT1a00paTopuH.

3.9. VYV yyamuxcs OyneT chopMupoBaHa rpaMOTHAasi U aKTUBHAs TPaKJAaHCKas MO3UIIUS IO
OTHOILICHUIO K POJHOW MpPHUPONIE, OCO3HAHHWE COOCTBEHHOW OTBETCTBEHHOCTH M BO3MOXKHOCTH
JUYHOTO BKJIaJa B 3alIUTy OKpYKaIOLIEH Cpebl. yyaliiecss CMOTyT OpraHM30BbIBAaTh
MPUPOJIO3AIIUTHBIE AKIMH, BBICTYNAaTh B Ka4eCTBE MHCTPYKTOPOB U OPraHMU3aTOPOB KakK B Cpelie
Jlaboparopuu, Tak ¥ B CBOMX IIKOJIbHBIX KOJIJIEKTHUBAX.

3.10. 3akpensrcs HaBBIKM OTBETCTBEHHOI'O NOAXOAA YYaIMXCA K CBOMM JIEHCTBUSAM Kak B
BOIPOCaxX B3aUMOJEUCTBUSL MPHUPOIHBIMM OOBEKTaMH, TaK M B BONpOCAX B3aUMOJICHCTBUS B
KOJUIEKTHBE. yuamuecs: Haydarcsi 3((EeKTMBHO pPYKOBOAWTH paOOTON KOMaHIbl CBEPCTHHUKOB,
pacrpeneniaTb pojH, OTBETCTBEHHO IMOAXOIUTHh K BBIOJHEHHWIO CBOMX 337a4 B KOMaHJeE, OynyT

CIIOCOOHBI CAMOCTOSATEIIBHO MMPOTHO3UPOBATH U PA3PCUINTDL BO3MOKHBIC KOH(I)J'II/IKTHBIG CUTyaluu

IlonBenenne UTOroB peajiM3alMy MPOrPaMMBbI ITPEITIOIAraeTCsl B BUIE POXOXKICHUS! yHaIllUMUCS
3aQUETHBIX 3aHTHIA, HAIMMCAHWS MCCIEIOBATEIbCKUX PAabOT M HKOJIOTHYECKUX TIPOEKTOB, y4acThsi B
OJIMMITHAJIaX, KOHKYPCaX U KOHPEPEHIIUSIX KOJIOr0-OHOIOrMuecKoil HarpaBIeHHOCTH:

®  TOPOJICKOM OJMMITHAIBI IITKOJIIBHUKOB 110 OMOJIOTHN

®  TOPOJCKOr0 KOHKYypca Mo 3koioruu «I lepBbii mar»y

® TOpOJCKOM OTKPBITOM HAay4HO-NPAKTHUYECKOH KOH(EPEHIMH CTApLIEKIACCHUKOB MO OHONIOTUH
«YueHble OyIyIIero»

® PErHOHAJIBHOM M 3aKJIIOUYMTEIFHOM JTanax Beepoccriickux oamMmIma/ MIKOIBHUKOB 110 OHOJIOTUH

1 S5KOJIOTHMH



1 IPYTHX.

Pesynsrarom mpodopueHTalMoHHOM paboThl B paMKax JaHHOW MHpOrpaMMbl OyleT  SBIISITHCS
MOCTYIUICHHE BBIITYCKHUKOB, OCBOMBIIIX JaHHYIO KOMILIEKCHYFO JIOTIOTHHUTENBHYIO
00111e00pa30BaTeNbHYI0  TPOTPaMMy TIOJHOCTBIO, B BBICIIME Y4eOHbIE 3aBe/ICHMS Ha HalpaBlICHU
«bronorus» 1 «IKONOTUS ¥ PUPOJIONIOIH30BAHNEY, & TAKKE HA HAIPABJICHUS CMEKHBIX CIICHATBHOCTEH
(«leorpadusiy, «XUMUSD» U TIp.).

OOmeit opmoli TONBEACHHUS UTOTOB  HAYYHO-HMCCIIEIOBATEIIBCKOW PabOThl ydaluxcs, Ui BCeX
IPOrpamMM, BKJIIOYAIONMX B CeOsl TAKOW KOMITOHEHT, SIBIISIETCSl IPOBEJICHUE CEMHHAPOB, O KOTOPBIX OBLIO

CKa3aHO BBIIIIC.



CBonHblii y4eOHBII IJIaH KOMJIEKCHOH nporpamMmbl JIaboparopun 3K0J10ruM 1 0MOMOMHUTOPHHTA “IPDA”

Kommiiekcnas BO3pact 61 roz 62 rozt 63 roz 064 ror 65 rox
O0yUCHUA O0yUCHUA 00yucHUA YICHU S 00y4ucHUA

001eodpa3oBa

TeJbHasl

nporpamMmma

HavanabHbIii Mouyﬂb]

VBiIekareabpHas YKOJI0THs 10-11 net 144

VBiekaTeapHas 10-11 et
JKOJIOTHYECKAS XUMHUS

144

~ 2
OcHoBHOIi MO1YJIb

C i 11-14

HUCTeMaTHKa pPacTeHUH H Jer 216 288
rpuboB
C 11-14

UCTEMAaTHKa )KMBOTHBIX net 216 288
YelloBEK M OKpYKaroLas 11-14 et 216 288
cpena
06 13-15

1121 SKOJIOTUsI JIeT 288

€} i 13-15

KOJIOTHSI pacTeHUI neT 288

IIpodopueHTANMOHHBbIH Mozly.m)3

I'eoskonorus u 14-17 ner 216
MIPUKJIAJHAS IKOJIOT UL
3aKOHOMEPHOCTH Pa3BUTHSA 14-17 ner 216

9KOJIOTHMYCCKUX CUCTEM

VYyamuecs BBIOMPAIOT U3 JaHHOTO MOJYIIS OIHY IPOrpaMMy B COOTBETCTBHH C BBIOPaHHBIM 00pa30BaTEIbHBIM MapIIPYTOM.

Yyamnuecs BEIOUPAIOT U3 JAHHOTO MOIYIIS OAHY IIporpamMmy Ha 2-3 rogy oOy4deHHs U OfHy Ha 4 roxy oOydeHHs B COOTBETCTBHH C BEHIOPAaHHBIM 00pa30BaTENFHBIM MapIIPYTOM.

3 W3 pmaHHOTO MOMYNs YydJamiuecs BBIOMPAIOT IS OCBOGHHS ONHY JOOyI0 mHporpaMMy (HaMEUeHHYI0 K pealu3alid B TEKyImleM y4eOHOM TOay B COOTBETCTBUH C
MPOM3BOACTBEHHBIM IIJIAHOM 00pa3oBaTenbHOTO yupexaeHus). llporpamva “TexHONIOTHS HAay4HOTO WCCIEIOBAHMSA MOXET OCBAaMBATHCSA YYAIIMMHCSA OTAEIBHO WM B
JOTOJIHEHUE K IPYTOMy y4eOHOMY KypCy U3 JaHHOTO MOYIIS.

N =



OO0mme  3aKOHOMEPHOCTH 14-17 ner

CTPOCHUSI PACTUTEIIbHBIX U 216
KIBOTHBIX OPTaHU3MOB

PacturenbHOCTE  3€MHOTO 14-17 ner

mapa 216
CoBpeMeHHbIE aCIEKThI 14-17 ner

COXPAaHEHUs 216
Oropa3Hoobpasus

Xumus OKpy’Karomen 14-17 net

cpefbl u OCHOBBI 216
9KOJIOTHIECKOH XUMUHU

JlecoBenenune " 14-17 net

JIEHIIPOJIOTUS 216
T'uapobuonorus 14-17 ner 216
Texnonorus Hay4YHOIO 14-17 ner 7
HCCIICIOBAHUS

Harpysia 144 216 288 288 72/216/288




