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INOACHUTEJIbHAS 3AIINCKA

ITpu pa3paboTke HporpaMMsl 1Mo OHOJIOTUU TEOPETUYECKYI0 OCHOBY JIs ONpEAEICHUs
NOIX0/0B K (DOPMHUPOBAHMIO COJepkKaHus YyuyeOHoro mnpenmera «buonorus» cocraBWIIn:
koHuenryanbHbie mojokeHus ®I'OC COO o B3auMOOOYCIIOBICHHOCTH IIEJI€H, COIEp>KaHMs,
pe3yabTaToB o0y4yeHHs M TpeOOBaHMN K YPOBHIO IMOJATOTOBKH BBITYCKHHMKOB, MOJIOKEHHUS 00
O0ImMX LEISIX M MPUHLUIAX, XapaKTepU3YIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHErO
obmiero obpazoBanus B Poccuiickoit @eneparun, a TakxKe MOJIOKEHUS 0 crennduke ONOIOTHH,
e 3HAaYeHWU B IO3HAHMM >KUBOH INPHUPOJBI M O00ECHEUEHHM CYLIECTBOBaHMs 4YEJIOBEYECKOIO
obmectBa. CoriacHo Ha3BaHHBIM TOJ0KEHHUSM, ONIPEJIEIEHbl OCHOBHBIE (PYHKITUH IPOTPAMMBI 110
Ouosioruu u €€ CTPyKTypa.

[Iporpamma o 6uosioruu Aa€T MpeIcTaBICHUE O LENsx, 00 00IIel cTpaTeruu 00y4YeHus,
BOCIIUTAaHUsI M Ppa3BUTUS OOydaromuMXcs cpeacTBamMu y4yeOHoro mpeamera «buonorusy,
onpenenseT 005A3aTeNIbHOE MPEIMETHOE COJCpPIKaHUE, €ro CTPYKTYpPY, paclpeieicHue IIo
pasaciaMm U TeéMaM, PCKOMCHAYCMYIO IMOCICAOBATCIBHOCTh U3YyUYCHUA yqe6H0r0 Marcpuajia C
y4ETOM MEXIIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JIOTHKA 00pa30BaTEILHOTO TpoIiecca,
BO3PACTHBIX OCOOCHHOCTEH 00Y4arOLTIXCSl.

B nporpamMe mo OHONOTHMHM TakXe YYUTHIBAIOTCS TPeOOBAaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METaNpEJAMETHBIM M NPEAMETHBIM pe3yiabTaTaM OOy4eHUs B (OPMUPOBAHUHU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIbHOMN AEATEIbHOCTH/YUeOHBIX NEHCTBUN 00YyUYaIOIMUXCs 1O
OCBOCHHIO COJICPYKAHUS OMOJIOTMIECKOTO 00Opa30BaHMUs.

B mporpamme mo Guonorun (10-11 kimaccel, 6a30BbIl ypOBEHB) PEAIM30BAH MPUHIIHIT
IIPEEeMCTBEHHOCTH B HW3Y4eHMHM Ouonoruu, Onaromaps dYeMmy B Heill mIpocMaTpuBaercs
HANPaBIEHHOCTh HA PAa3BUTHUE 3HAHUH, CBSI3aHHBIX C (POPMHUPOBAHUEM €CTECTBEHHO-HAYIHOTO
MHUPOBO33PEHHUS, LIEHHOCTHBIX  OpPUEHTAIMl  JMYHOCTH, DSKOJOTHYECKOIO  MBILIUICHHUS,
MPEJCTAaBICHUA O 3J0pPOBOM 00pa3e >KM3HH U OEpEeKHBIM OTHOIICHHEM K OKpYKarolen
npupoHoi cpene. [loaTomy Hapsay ¢ U3ydeHHEM OOIIEOMOTOTUUECKIX TEOPUA, a TAK)KE 3HAHUN
O CTPOCHHMM >KMBBIX CHCTEM PAa3HOIO pPaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOMIMX B HUX
IIPOLIECCOB B MPOrpaMMe 10 OMOJIOTHH yI€JIeHO BHUMAHUE UCIIOJIb30BAHMIO MTOJTYY€HHBIX 3HaHUN
B TIOBCEIHEBHOM JKM3HHM [UIsl PENICHUS MPHUKIATHBIX 3a7ad, B TOM YHCIE: TPOPUIAKTUKU
HACJIEICTBEHHBIX ~ 3a00JIeBaHUN  4YellOBEKa, MEIUKO-TEHETHYECKOr0  KOHCYJIbTUPOBAHUS,
000CHOBaHHUS HKOJIOTUYECKHU IIeJIECO00Pa3HOT0 MOBEJACHUS B OKPYXKAIOIICH MPHUPOIHOUN cpele,
aHaJIM3a BIMSHHUS XO3AHCTBEHHOM NEATEIbHOCTH YeNOBeKa Ha COCTOSHHUE NPUPOJIHBIX U
HCKYCCTBEHHBIX DKOCHCTEM. YCHJIICHHE BHUMAaHHS K MPUKIATHOW HAMPABICHHOCTH y4eOHOTO
npenMera «buosorus» MpPOAUKTOBAHO HEOOXOIUMOCTHIO OOECIIeUeHHs YCIOBUM ISl pelleHus
OJIHOM M3 aKTyallbHBIX 3a/1a4 MIKOJILHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOpas Mpe/oaraet
dbopMupoBaHre y OOYyYaroIIMXCS CIIOCOOHOCTH aJanTHPOBATHCS K U3MEHEHUSM JTMHAMUYHO
Pa3BUBAIOIIETOCSI COBPEMEHHOTO MHUpA.

Bbuonorusi Ha ypoBHe cpemaHero oOIiero odpa3oBaHHs 3aHMMaeT BaxkHoe MecTo. OHa
obecrieunBaeT (HOPMHUPOBAHUE y OOYYAIONIMXCS TMPEJACTABICHUNH O HAYyYHOW KapTUHE MUpa,
pacumpsieT 1 0000IIaeT 3HAHHS O KUBOW MPUPOJE, €€ OTIMYUTEIbHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3alMl M DBOJIIOLMM, CO3MAET YCIOBHS [UIsl: IO3HAHUSA 3aKOHOB JKMBOW IIPHUPOJIBI,
¢dopmupoBaHus (YHKIIMOHAIBHOM T'PaMOTHOCTH, HAaBBIKOB 30POBOTO M Oe30macHOro obpasa
JKU3HU, SKOJIOTUYECKOTO MBIIIJICHHS, IEHHOCTHOI'O OTHOIICHHUS K JKUBOM IIPUPOJEC U YEIIOBEKY.



Bonbimoe 3HadeHme OWONOTHMA HMEET TaKKe Ul PEHICHUS BOCIUTATENBHBIX H
Pa3BUBAIOIIMX 3a/1a4 CPEAHEro odmero o0Opa3oBanus, counanu3anuu odydaronmxcs. M3yuenue
Ononornn odecreynBaeT yCIOBU 1151 (YOPMHUPOBAHMS MHTEIICKTYaIbHBIX, KOMMYHUKAIIMOHHBIX
U HMH(QOPMAIIMOHHBIX HABBIKOB, JCTETHYECKOH KYJIbTYphl, CHOCOOCTBYET HHTErpaAIUH
OMONOTMYECKUX 3HAHWN C IMPEICTaBICHUSIMHU W3 JIPYTUX YYEOHBIX HPEJAMETOB, B YaCTHOCTH,
¢u3uku, xumun U reorpaduu. HazBanHble OJO0KEHUS O MPEJHA3HAYCHUH y4eOHOro mpeamera
«bronorus» cocTaBUIM OCHOBY ISl OTIPEIEIICHHSI OJXO00B K OTOOPY M CTPYKTYPHPOBAHHIO €T0
COJIepKaHus, IPEICTABICHHOTO B IPOrpamMMe 1o OMOJIOTHH.

OTt60p comepkanus yaeOHoOro npenmMera «bruosorus» Ha 6a30BOM YPOBHE OCYIIECTBIEH C
MO3UIUI KYJIbTYpOCOOOPa3HOTO MOAX0/a, B COOTBETCTBUM C KOTOPHIM OOYYarOIIUECs TOJIKHBI
OCBOUTH 3HAHUS U YMEHUS, 3HaYUMbIC I (hOpMHUpPOBAHUS OOIIEH KYIbTYpPBI, OMPEICIISIONINe
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’KalOIEeH TNPUPOJHON cpefe, BOCTpEeOOBAaHHBIE B
MOBCETHEBHOM KHM3HU U MPAKTUYECKON nesTenbHOCTH. Ocob0e MECTo B ATOW CHCTEME 3HAaHUMN
3aHUMAIOT 3JIEMEHTBl COJIEp’KaHus, KOTOphIe CIyKaT OCHOBOM g  (QOpMHUpOBaHUS
IPEACTABICHUM O COBPEMEHHOM €CTECTBECHHO-HAy4YHOW KapTUHE MHpPa M LEHHOCTHBIX
OPUEHTANMAIX JTUIHOCTH, CTOCOOCTBYIOMINX TYMaHHU3AIMN OMOJIOTHYECKOTO 00pa30BaHus.

CtpykTypupoBaHHe coOJepkaHus Y4eOHOro MaTepuaiga B IporpaMme Mo Ouonoruu
OCYILECTBIICHO C Y4ETOM MPHOPUTETHOTO 3HAUYEHUS 3HAHUH 00 OTJIMYUTENBHBIX OCOOEHHOCTSIX
YKUBOM MPUPOJIBL, 0 €€ yPOBHEBOM OpPraHU3alliy U SBOJIIOINH. B COOTBETCTBUY C 3TUM B CTPYKTYype
yueOHoro mpeamera «buoNorHs» BBIIETIEHBI CIASAYIONINE coAepxKaTellbHble TUHUU: «buonorus
KaK Hayka. MeTo/ibl Hay4yHOTO Mo3HaHusy», «Kierka kak Ouonoruyeckas cucreMmay, «OpraHusm
Kak Ouonornyeckas cucremay, «CucteMa 1 MHOrooOpa3zue OpraHmyecKoro MUpay, «IBOJIIOLHUS
YKUBOM MPUPOABI», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTH».

Lenp w3yuenuss yueOHoro mpeamera «buosorus» Ha 0a30BOM YpOBHE — OBIIAJCHHE
Oo0y4JaloIMMUCS 3HAHUAMU O CTPYKTYPHO-(QYHKIMOHAIBHOM OpraHu3aluu >KUBBIX CHCTEM
pPa3HOTO paHra v MPUOOPETEHHE YMEHU HCIIOIBb30BaTh 3TH 3HAHUS ISl TPAMOTHBIX JIEUCTBUH B
OTHOIIEHUH O0BEKTOB )KMBOW MPUPOJIbI U PEILICHUS PA3IUYHBIX KU3HEHHBIX MTPOOIIEM.

JlocTmxenue 1uenu u3ydeHus ydyeOHoro mnpenmera «buonorus» Ha 0a30BOM YpOBHE
obecreunBaeTcs pereHrueM CIeAYIOMUX 3a1au:

OCBOCHHE OOYYAIOUIMMHCA CHCTEMBl 3HAHUH O OHMOJIOTMYECKHX TEOpHsX, YUCHHSIX,
3aKOHAaX, 3aKOHOMEPHOCTSIX, TMIIOTEe3axX, MpaBWiIax, CIYXKallMX OCHOBOM [Uisi (opMHUpOBaHUS
IPEJCTaBICHUH O €CTECTBEHHO-HAY4YHON KapTMHE MHpa, O METOAAaX HAY4YHOI'O I103HaHWS,
CTPOEHUH, MHOTOOOpa3suu U OCOOEHHOCTSIX MHUBBIX CHCTEM pPAa3HOTO YPOBHS OpraHU3allMu,
BBIJIAIOIINXCSI OTKPBITUAX U COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTHH;

dbopMupoBaHHue y OOydalolUXCsl MO3HABATENIbHBIX, MHTEJUIEKTYAlIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEH B MpOIecCe aHANM3a JaHHBIX O IMYTSAX Pa3BUTHS B OMOJIOTUM HAYYHBIX B3TJISOB,
uaeH U MOJIX00B K U3YYEHUIO KHUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3aliy;

CTAHOBJICHHE Yy OOydJaromuxcsi oOmel KynbTyphl, (YHKIIMOHAJILHON TPaMOTHOCTH,
pa3BUTHE YMEHHH OOBACHATH M OLICHUBATH SBJICHUS OKPY)KAIOLIET0 MHpa XKMBOH MPUPOJBI HA
OCHOBAHHY 3HAHWI U OITBITA, MOJTYYCHHBIX MTPH U3YUYSCHUH OMOJIOTHU;

dbopMupoBaHHE y OOy4YarOUUXCS YMEHUU HWILTIOCTPUPOBATH 3HAYEHUE OMOJOTHYECKHX
3HAaHUW B MPAKTUYECKOW JAEATEIbHOCTU YEJIOBEKAa, PA3BUTUU COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTUH U arpoOMOTEXHOJIOTHIA;



BOCIUTaHHE YOEXKIEHHOCTH B BO3MOXKHOCTH IO3HAHUS 4YEJIOBEKOM JKHUBOM NPHUPOJBI,
HE00X0IMMOCTH OEpEeXHOTO OTHOILICHUS K HEH, COOTIOACHUS STHUECKUX HOPM IIPH MPOBEICHUH
OMOJIOrNYECKUX MCCIIEJOBAHUM;

OCO3HaHME LIEHHOCTH OMOJIOTMYECKUX 3HAHUM JJIs1 NOBBIIIEHUS YPOBHS SKOJIOIMUYECKON
KYJBTYpPBI, [UIsl POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

NpUMEHEHHE NPUOOPETEHHBIX 3HAHUN M YMEHUH B IOBCEIHEBHOW XH3HH JUIS OLIEHKU
MOCJIC/ICTBHM CBOEHW NEATELHOCTH IO OTHOIICHHWIO K OKpY)Karomei cpene, coOOCTBEHHOMY
3J10pOBBI0, 00OCHOBAHHE U COOIIOICHHE Mep MPO(PUIAKTHKH 3a00IeBaHHA.

B cucteme cpeanero obmiero oopazoBanus «buonorusy», nzydaemasi Ha 6a30BOM ypOBHE,
ABJISACTCSA OGHS&TGHBHBIM y‘-IeGHBIM npeamMeToM, BXOIAAIIHUM B COCTAaB HpeHMeTHOﬁ 06J'IaCTI/I
«EcTecTBeHHO-HAYYHBIC TTPEIMETHI.

Jlist u3ydeHust OMoJIoruu Ha 0a30BOM YPOBHE CPEHETO 00IIero o0pa3oBaHusl OTBOAUTCS
68 gacos: B 10 kmacce — 34 yaca (1 yac B Henento), B 11 kiacce — 34 vaca (1 gac B Hezento).



COJEP)KAHUE OBYYEHUA

10 KUIACC

Tema 1. buojsiorusi Kak Hayka.
buonorus xak Hayka. CBsi3p OHONOTHH C OOIIECTBEHHBIMH, TEXHUYECKHUMHU WU IPYTHMHA
€CTeCTBEHHBIMH HayKaMmu, (unocoduel, STHKOH, 3CTETUKOH W mpaBoM. Posp Ouomoruu B

dbopMHpPOBaHUK COBPEMEHHOW HAy4YHOW KapTHUHBI Mupa. CucTeMa OMOJIOTUYECKUX HaYK.

Merto/pI MO3HAHNUS KUBOW MPUPOBI (HAOIIOACHNE, SKCIIEPUMEHT, ONMCaHNe, U3MEPEHHE,
KJaccu(uKanus, MOICIMPOBAHNE, CTATUCTUYECKAss 00padOTKa JaHHBIX).

JdemoHcTpaumnu:
Ioptpetst: Y. Hapsun, I'. Mennens, H. K. Konbuos, /Ix. Yorcon nu @. Kpuk.

Tabauibl 1 cxembl: «MeTo bl TO3HAHUS KUBOW TIPUPOIBIY.

JlabopaTopHble H IPaKTHYeCKHe Pad0ThI:

[Tpaktuyeckas pabota Ne 1. «Vcnosip3oBaHHWE pPA3IUYHBIX METOJOB MPH H3YyYCHUU
OMOJIOTNYECKUX OOBEKTOB.

Tema 2. ’KuBble cuCTEeMbI M UX OPraHHU3aIUA.

Kusbie cucremsbl (6uocHcTeMBbl) Kak HpeAMeT u3ydeHus Ouonoruu. OTIHYUE KHUBBIX
CUCTEM OT HEOPTaHUYECKOU MTPUPOBI.

CpoiictBa OwocucteM W WX pa3zHOoOOpa3ue. YPOBHHM OpraHu3aliud OHOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAHEBBIM,  OpPraHW3MEHHBIM,  MOMYISLUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOChHEPHBIA.

JdemoHcTpaumnu:

Tabmuuel u cxembl: «KOCHOBHbBIE TNPHU3HAKH JKU3HW», «YPOBHU OpraHU3allMU KHUBON
IIPUPOJBI».

Ob6opynoBanue: moaens Mosiekybl JJTHK.

Tema 3. XuMn4ecknii COCTaB M CTPOEHUE KJIETKH.



XUMHUYeCKUU COCTaB KJIETKH. XUMHAYECKHE SJIEMEHTEI: MAaKpO3JIEMEHTHI,
MI/IKpOBHeMeHTBI. Bo;[a nu MI/IHepaJII:HI:Ie BCIICCTBA.

OyHKIMKA BOABI U MUHEPAIbHBIX BEIIECTB B KieTke. llommep:kaHnue OCMOTHMYECKOrO
OastaHca.

benku. CoctaB u cTpoeHue 0e1KoB. AMUHOKHUCIOTHI — MOHOMEPHI 0eKkoB. HezameHumbIe
U 3aMEHHUMBIC AMHHOKUCIOTHL. AMHMHOKHCIOTHBIM COCTaB. YPOBHU CTPYKTYpPhI OEIKOBOU
MOJIEKYJbl (TIepBUYHAs, BTOPUYHAs, TPETHYHAs W 4YEeTBEpTUYHAs CTPYKTypa). XUMHUYECKUE
cBoiicTBa OenkoB. bronoruveckue GpyHKIUNU OEIKOB.

depMeHTH — OMosormueckue Katanu3atopbl. CTpoeHune (epMeHTa: aKTHBHBIN IIEHTD,
cyocrparHas  crnenuduuHocts. Kodepmentsl. Burtammubl.  Otauuust  pepMeHTOB  OT
HEOPraHNYECKUX KaTaJIu3aTOPOB.

VYrieBoibl: MOHOCaxapu bl (TI0K03a, pru003a 1 Ae30Kcupr003a), mucaxapu bl (caxaposa,
JaKTO3a) W Mojucaxapuibl (Kpaxmal, TJIUKOTeH, Ieuitoio3a). buonormueckue (yHKIMH
YIJIEBOJIOB.

Jluruaer:  Tpurnmunepunbl, Qgocdonunuasl, crepounbl. [ uapodrbHO-THAPOGOOHBIC
cBoiicTBa. buonornueckue ¢pynkunu aunuaoB. CpaBHEHHE YIIIEBOAOB, OCIKOB M JIMIUIOB Kak
WCTOYHUKOB SHEPTHUH.

Hyxneunossie kucnotsl: JJHK u PHK. Hykneotuasl — MOHOMEpPBI HyKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkmuu JIHK. Crpoenune m ¢ynkmum PHK. Bumer PHK. AT®: crpoenue u

byHKINN.

[urtonorusa — Hayka o kierke. KieTtouHas teopus — npumep B3aUMOACHCTBUS UAEH U
(akTOB B HAYYHOM ITO3HAHUU. METO/Ibl U3yUEHUsI KIIETKH.

Knerka kak nenoctHas »xuBas cucrema. O0mmuye Npu3HaKky KIETOK: 3aMKHYTasi Hapy»KHas
memOpana, mosiekynbl JIHK kak reneTnueckuii anmapar, cucTeMa CHHTE3a Oelka.

Tunsl KIeTOK: »ykKapuoTHueckas U mpokapuoTuueckas. (OcoOEHHOCTH CTPOCHUS
MpOKapUOTUYECKON KeTku. Kietounas creHka Oakrepuii. CTpoeHUe dyKapuOTHIECKON KIIETKH.
OCHOBHBIE OTIINYUS PACTUTEIHHON, )KUBOTHOW M TPUOHON KIICTKH.

[ToBepXHOCTHBIE CTPYKTYpPBl KJIETOK — KJIETOYHAs CTEHKA, MIMKOKAIHUKC, UX (YHKIIHH.
[Ina3marnueckas memOpana, e€ cBoicTBa W (QyHKuuu. LuToruiasma u e€ OpraHoOMAbL.
OnnomemOpannbie opranouibl kietku: DI1C, anmapar ['omasmku, muzocomsl. [lomyaBTOHOMHBIE
OpraHoubl KJIETKH: MUTOXOHAPUH, I1acTU/bl. [IporcxoxxieHne MUTOXOHAPUH 1 I1acTUA. Buasl
mwiactug. HememOpaHHble OpraHoufbl KIETKHA: PUOOCOMBI, KJIETOYHBIA LEHTpP, LEHTPHUOIH,
PECHUYKH, KI'yTUKU. DYHKIIMYM OpraHOU0B KJIETKH. BKiroueHus.

Snpo — peryasTopHblii neHTp KiaeTku. CTpoeHue sapa: sipepHas 000109Ka, Kapuoriazma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIIETKE.

JdeMoHcTpanum:



[Moptpetsl: A. JleBenryk, P.T'yk, T.IlBann, M. lnelinen, P.Bupxos, [Ix. Yotcon,
®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Jlnarpammel: «PacnipeneneHne XUMHUYECKHX 3JEMEHTOB B HEXHBOW  MPUPOAEY,
«Pacnipenenenne XUMAYECKUX JIEMEHTOB B )KMBOW ITPUPOJIE».

Tabnunel u cxembl: «[lepuoanueckas Tabiuua XMMHYECKHUX 3JIEMEHTOB», «CTpoeHHe
MOJIEKYJIBI BOJIbI», «bruocuHTe3 Oenkay, «CTpoeHrne MoJIeKybl 6enka», «CTpoeHue GpepMeHTa,
«Hyxnennoseie kucnotel. [JHK», «Ctpoenue monexkynsl ATO», «CTpoeHne 3yKapuoTHYECKOM
KIeTkn», «CTpoeHue KUBOTHOM KIeTKn», «CTpoeHUEe pacTUTENIbHOU KIeTKn», «CTpoeHue
MPOKAPUOTUUECKOHN KIETKINY», «CTpOEHUE A/Ipa KIETKH», «Y TIIEBOABDY, «JIMIUIb».

OO6opyioBaHME: CBETOBOM MHKPOCKOI, O0OpYAOBaHHE JUIsl MPOBEACHHUS HAOIIOJCHU,
U3MEpEeHNH, SKCIIEPUMEHTOB, MHUKPOIIPENapaThl PAaCTUTENBHBIX, )KUBOTHBIX M OaKTepHAIbHBIX
KJICTOK.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlaGopatopnas pabora Ne 1. «/3yueHue KaTaaUTHYECKOW AaKTUBHOCTH (EpMEHTOB (Ha
npuMepe aMHIIa3bl UM KaTajaas3bl)y.

JlaGopatopnass pabora Ne2. «M3ydyeHue CTPOEHHUS KIETOK PACTCHUH, >KUBOTHBIX H
OaKTepHii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENaparax U UX ONUCAHHUE».

Tema 4. FKuzneneaTeJbLHOCTh KJIETKH.

OO6men BemiecTB, wWiId MeTaboau3M. AccuMmisanus —(TJIaCTHYSCKUM OOMEH) |
JTUCCUMUIIALINSA (SHEPreTUYECKHii 0OMEeH) — IBe CTOPOHBI €AMHOTO Tpolecca MeTabonusma. Poib
3aKOHOB COXPAHCHUS BEIICCTB M YHEPTUU B IOHUMAaHUHU MeTaboJIM3Ma.

Tumnbr oOMeHa BemiecTB: aBTOTPO(dHBIA U rereporpodHbIii. Poias ¢pepmeHTOB B 00OMEeHE
BEIIECTB U MIPEBPALEHUN DHEPIUU B KIIETKE.

®dorocunre3. CBeroBas u TemHOBas (a3el ¢orocuHTe3a. Peakumm ¢oTocuHTE3A.
DddextuBHOCT PoTOCHHTE3a. 3HAUEeHUE (POTOCHHTE3a IS KU3HU Ha 3emiie. Biusiaue ycinoBuid
cpenpl Ha (POTOCHHTE3 U CIIOCOOBI TIOBBIIICHHS €r0 MPOTYKTUBHOCTH Y KYJIBTYPHBIX PACTECHHIA.

XeMocuHTe3. XeMOCHHTE3UPYIOIIHe OakTepuu. 3HAaYEHUE XEMOCHHTE3a JUIsl J)KM3HU Ha
3emute.

DHepreTuyeckuii oOMEH B  KJIETKe. PaciieruieHwe  BEIIeCcTB, BBIICICHUE U
AKKyMYJIMPOBAHHE SHEPTUU B KJIETKE. DTallbl YJHEpreTudeckoro oomena. [ mukonus. bpoxkenue u
ero Buabl. KuciopogHoe OKHCIEHHWE, WIM KJIETOYHOE JbixaHue. OKHUCIUTEIBHOE
dochopmmupoBanre. DPPEKTUBHOCTh SHEPTETUIESCKOTO OOMEHA.

Peakuum wmarpuunoro cunte3a. l'enernyeckas wunpopmamus u JHK. Peammuszauums
reHeTH4YecKol mHpopmaruu B KiIeTKe. [ €eHeTHYeCKUi KOJ M €ro CBOWCTBA. TpaHCKPHUIIIIHS —
matpuunblii cuaTe3 PHK. Tpancnsauus — 6unocunres 6enka. Dtanbl Tpancasanuu. KonupoBanue
aMUHOKHCIIOT. Posib pubocom B OmocuHTE3€e OeKa.



Hexnerounsie ¢opmbl ku3Hum — BHpyCchl. Mcropuss oTkpeitus  BupycoB (/1.
W. BanoBckuit). OCOOEHHOCTH CTPOEHUS W JKU3HEHHOTO IMKIA BHPYCcOB. baktepuodarw.
bone3nu pacteHuii, )KUBOTHBIX U YeJIOBEKa, BhI3bIBaeMble BUpycamu. Bupyc nummyHonedunnra
yenoBeka (BUY) — Bo30ynutens CIIMla. OOpaTHas TpaHCKpHIILUS, peBepTa3a M HMHTErpasa.
[TpodunakTrka pacipocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUIA.

JdemoHcTpaumnu:

Ioptpetst: H. K. Konsuos, /1. . UBanosckuii, K. A. Tumupsses.

Tabnuikl ¥ cXeMbl: « MBI  IUTAHUS, «MeTabomu3my, «MuToXoHapUSY,
«JHepreTnueckuit oomMeH», «Xmopormiact», «Dorocuntesy, «Ctpoenne JIHK», «Ctpoenue u
¢yHkunoHupoBanue reHa», «CuHTe3  Oenka», «l'eHeTmueckuit  kom»,  «Bupyce,
«baktepuodarn», «Ctpoenne u ku3HeHHBIM muKa Bupyca CIIM]/la, Oakrepuodaray,
«Pemmukanus JJHK».

Ob6opynoBanue: moaenu-anmukanun «Y asoenune IHK u Tpanckpunuus», «buocuntes
oenkay, «CTpoeHHUE KIETKU», MoJienb cTpykTypsl JTHK.

Tema 5. Pa3MHoOKeHHe M HHAUBUAYAJIbHOE PAa3BUTHE OPTAaHU3MOB.

Knerounslii muki, wiM >KM3HEHHBIM UK KieTku. MHTepdaza m muto3. Ilporeccsl,
npoTekaromue B uHTEepdasze. Pemnmukanus — peakuuss marpuyHoro cuntesa /IHK. Crpoenue
XpoMocoM. XPOMOCOMHBIM Ha0Op — KapHOTHUIL. J[MIUIOWTHBIA M TarUIOWIHBIA XPOMOCOMHBIC
HaOopbl. XpoMatuasl. LluTonornueckre OCHOBBI Pa3MHOXKEHHS U WHIWBUIYaTbHOTO PAa3BUTHUS
OpraHU3MOB.

Henenue knetku —muto3. Ctaauu murosa. [Iporueccsl, mponcxoasmye Ha pa3HbIX CTaaUsaX
MHUTO3a. bruosornueckuii CMBICI MATO3A.

[IporpamMmmupyemas rubesb KJISTKH — allonTo3.

@®opMBbI  pa3MHOXEHHUSI OpPraHW3MOB: Oecrojioe H  TooBoe. Buael  OGecmonoro
Pa3MHOXCHHS: JICJICHUEC HAJBOE, MOYKOBAHHWE OJIHO- U MHOTOKJICTOYHBIX, CIIOPOOOpa3OBaHHME,
BEreTaTHBHOE pa3MHOXKEHHUE. VCKyCCTBEHHOE KIIOHMPOBAaHWE OPTaHU3MOB, €r0 3HAYCHHE IS
CCIICKIINH.

ITonoroe Pa3MHOXKCHHUEC, €TI0 OTIINYUSA OT Oecrosoro.

Meiio3. Cranuu meiiosa. IIpoieccel, mpoucxoasmme Ha craausx meio3a. [loBenenue
xpomocoM B Meio3e. Kpoccunrosep. buonornueckuii cMbica U 3HaueHUE MeH03a.

["amerorenes — nporecc 00pa3oBaHUs MOJIOBBIX KJIETOK Y )KUBOTHBIX. [10J10BBIE JKene3bl:
CEeMEHHUKU M sinyHUKH. OOpa3zoBaHME U pa3BUTHE IMOJIOBBIX KIETOK — raMeT (CIepMaTO30U,
SUIEKIIETKa) — clepMaTtoreHe3 W oBoreHe3. (OCOOEHHOCTH CTPOCHHsS SUIEKIETOK |
cnepmaro3onioB. OmionorBopenue. [lapreHorenes.

NunuBuayanpHoe pa3BuTHE (OHTOTEHE3). DMOpHOHAIBHOE pa3BUTHE (IMOPHOTEHE3).
Dtanbl SMOPHOHATIBHOTO PA3BUTHS Y TMO3BOHOYHBIX JKMBOTHBIX: JPOOJCHHE, TacTPyJIsIus,



opra"oreHes. IloctamOpronansHOe pa3BuTHe. THUIBI TOCTIMOPHOHATIBHOTO Pa3BUTHSA: MPIMOE,
HenpsiMoe (TMYMHOYHOE). BiusiHue cpeipsl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIOCOOHBIE
BBI3BIBATH BPOXKIEHHBIE YPOICTBA.

Poct u pazButue pacrenunii. OHTOreHe3 BETKOBOT'O PACTEHUSI: CTPOCHUE CEMEHU, CTAIUU
pa3BuUTHAL.

JdeMoHcTpanum:

Tabmnuibl U cxeMbl: «DOpMBI pa3MHOKEHHST OPTaHU3MOBY, «J[BOITHOE OITIOAOTBOPEHUE Y
[[BETKOBBIX PACTEHHIN», «BererarnBHOE pa3sMHOKEHUE pacTeHUil», «Jlenenne kineTku 6akrepuii»,
«CTpoeHHE TOJIOBBIX KIIETOK», «CTpoeHHe XpOoMOCOMbD», «KierouHslli mUK», «Permmkanus
JHK», «Muto3», «Meiio3», «IIpsiMoe u HenpsiMoe pa3BUTHEY, «] 'aMeTOreHe3 y MIIEKOIUTAOLIUX
1 4esioBeKay, «OCHOBHBIE CTA/INA OHTOTEHE3a.

OO6opynoBanue: MUKPOCKOI, MHUKporpenaparsl «CrepMaTo30uabl MICKOTTHUTAIOMIET Oy,
«Slitueknerka miekonuTaroero», «Kapruokunes B KJIeTKax KOpEIIKa JyKay, MarHuTHast MOJEJIb-
anmmukanus «Jlenenne kinetkn», moaens JTHK, moxens Mmeradaznoit XpoMOCOMBEI.

JlaGopaTopHble H MpaKkTH4YecKue padoThbi:

Jlaboparopnas padota Ne 3. «Habmronenne MuTo3a B KIIETKaX KOHUYMKA KOpEIKa JIyKa Ha
TFOTOBBIX MUKpOIIpenapaTaxy.

Jlaboparopnast pabora Ne4. «M3ydeHwe CTpOCHHsI TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HacsieacTBeHHOCTh U H3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3agaum reHeruku. FMcropus pasButus reHeTukd. Posib muronorun u
SMOPHOJIOTHH B CTAHOBJICHUW I'€HETHUKH. BK1am pocCHIICKUX 1 3apy0eKHBIX YIEHBIX B Pa3BUTHE
TeHETUKU. MeToIbl TEeHETUKH (THOPHIOJIOTMYECKUM, [MTOTCHETUYECKUI, MOJICKYISIPHO-
reHeTudeckuii). OCHOBHBIC TEHETUUYECKHE TTOHATHA. | eHeThuueckasl CHMBOJIMKA, UCIIOJIb3yeMasi B
CXeMax CKpeIlUBaHUM.

3aKOHOMEPHOCTH  HACJIEIOBaHUsA  NPU3HAKOB,  yCTaHOBJEHHble  ['. Menaenem.
MoHorubpuaHoe cCKpelBanue. 3aKoH eJMHO00pa3us THOPUAOB MEPBOro rnokojaeHus. [IpaBuiio
JIOMAHUPOBAHUA. 3aKOH paclleruieHus NOpu3HakoB. ['mmore3a uyucToThl ramer. l[lomHoe u
HEIOJIHOE JOMUHHUPOBAHHUE.

JluruOpugHoe CKpemMBaHHWE. 3aKOH HE3aBUCHMOTO  HACJIEIOBAaHUS  TPU3HAKOB.
[{uToreHeTHyeckne OCHOBBI TUTHMOPHUIHOTO CKpEIIMBAHUS. AHAIU3UPYIOLIEe CKpEIlMBaHUE.

Hcnonnp3oBanue AHATIU3SUPYIOLICTO CKPCIIMBAHUWSA IJId OIIPECACIICHUSA TCHOTHUIIA ocoou.

CueruieHHOe HaclenoBaHue mnpu3HakoB. Pabora T.Moprana 1o CHEIUIEHHOMY
HaCJICIOBAHUIO I'CHOB. HapymeHHe CILICIIJICHHUA I'CHOB B p€3yHBTaTe KpOCCI/IHFOBepa.

XpOMOCOMHAs TEOPHS HACIEACTBEHHOCTU. [ eHeTUUeCKre KapThl.



I'eneruka nmona. XpoMOCOMHOE ONMpEESICHUE M0JIa. AYTOCOMBI U TTOJIOBBIE XPOMOCOMBI.
I'omoramernreie u TCTCPOraMCTHLIC OPraHU3MBbI. HaCJIGI[OBaHI/Ie IMPU3HAKOB, CHCIUVICHHBIX C
MOJIOM.

N3menunBOCTh. BUibl H3MEHYMBOCTH: HEHACIIEICTBEHHAS M HACIIEACTBEHHAsA. POJb cpeibl
B HEHACJIEJICTBEHHOM HW3MEHYMBOCTU. XapaKTePUCTHKA MOIU(PHUKAIMOHHONW H3MEHYHBOCTH.
Bapuanuonssiii psig u BapuandoHHas kpuBas. Hopma peakuun npuszHaka. KojmnuecTBeHHbIE U
Ka4eCTBEHHBIE MPU3HAKU U UX HOpMa peakiuu. CBoicTBa MOAU(PHUKAIIMOHHON H3MEHYMBOCTH.

HacnencTeenHnasi, Wi reHOTHIIMYECKAsl, U3MEHUYUBOCTh. KOMOWHATUBHAS M3MEHUHUBOCTb.
Meiio3 W TOJOBOM TPOIECC — OCHOBAa KOMOWHATHBHOW WM3MEHUYMBOCTH. MyTarmoHHas
U3MEHUYUBOCTh. Kiaccudukanus myranuid: TeHHbIe, XPOMOCOMHBIC, T€HOMHbIE. YacToTa u
NPUYHHBI MyTaluii. MyTtareHHbie (aKTOphl. 3aKOH TOMOJIOTHYECKUX PSOB B HACIIEICTBEHHOU
n3meHunpoctu H. M. BaBunoga.

BHeﬂHepHaﬂ HaCJICACTBEHHOCTb U U3MCHYUBOCTD.

I'eneruxka denoBeka. Kapuotun dyenoBeka. OCHOBHBIE METOJIbI T€HETHKH YeEJIOBEKA:
TeHEaIOTUYECKUH, OJIM3HEIOBbIM, IUTOTCHETHUYECKUN, OMOXUMHUYECKUH, MOJIEKYISPHO-
reHetndeckuii. COBPEMEHHOE OIpeeeHUEe TE€HOTUIA: TOJHOTEHOMHOE CEKBEHHPOBAHUE,
TeHOTUIIMPOBaHKEe, B ToM uucie ¢ momomipio [1[[P-ananusa. HacnencTBeHHble 3a0onieBaHus
YeJOBEeKa: TeHHbIe Oone3Hu, OO0Ne3HW C  HACJICACTBEHHOM  MPEApacIionoKEHHOCTHIO,
XpoMocoMHBIe Oone3Hu. ComaTHdeckne W TeHepaTuBHbIE MyTanud. CTBOJOBBIC KIETKH.
[TpuHIIMTIBI 3M10pOBOTO O0pa3a >KU3HU, JUATHOCTUKH, MTPO(HIAKTUKYA | JICUEHUS TEHETUYECKHUX
Oone3Hell. MeaMKO-TeHeTUYecKoe KOHCYJIbTHPOBAaHUE. 3HAYCHHWE MEIAMIIMHCKOM TEHETHKH B
MPEAOTBPAIIEHUH U JICUCHUH T€HETHYECKUX 3a00JICBaHUH YeTTOBEKa.

JdemoHcTpaumnu:

Ioprperst: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodees-
PecoBckwnii, H. 1. BaBuios.

Tabauibl 1 cxembl: K MOHOTHOPUTHOE CKPEIIMBAHUE U €T0 ITUTOTEHETUYECKast OCHOBAY,
«3aKOH pacuIeIUICHUSI M €ro IUTOTeHETUYeCKass OCHOBa», <«3aKOH YHUCTOTBI TaMeT»,
«/lurnbpunnoe ckpenmBanue», «llUTOIOTHYECKHE OCHOBBI JUTHOPHIHOTO CKPEIIMBAHUSY,
«Mero3», «B3anMoIeliCTBUE AJJIENBHBIX T€HOBY, «[ €eHeTHUeCKue KapThl PACTEHHH, )KUBOTHBIX U
yejnoBekay, «l'eHeTuka moja», «3aKOHOMEPHOCTH HACJIEIOBAHMS, CIEIJIEHHOTO C TMOJIOMY,
«KapuoTunsl YenoBeka W IKHBOTHBIX», «Bumbl wu3MeHunBoCTHY», «MoaudukanmoHHas
U3MEHYHBOCTHY, «HacnenoBanue pesyc-haktopay, «['eHeTHKa Tpyni KpoBuy», «MyTarmoHHas
U3MEHYHUBOCTB.

Ob6opynoBanue: MoAenu-anmInkanun «MoHOTHOpUIHOE CKpemrBaHue», «HemomHoe
JOMHUHHUpOBaHHE», «/lurubpuanoe ckpemmBaHue», «llepekpécT XpoMocom», MHKPOCKOI H
Mukpornpenapar «JIpozodumay (Hopma, mytanuu GopMbl KpPbUIHEB W OKPACKH Tena), repbapuit
«I"'opox moceBHOW».

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlaGopatopnast pabora Ne 5. «3yueHue pe3ynbTaTOB MOHOTHOPUIHOTO U AUTHOPHIHOTO
CKpPEIIMBAHMA y APO30(HIIBI Ha TOTOBBIX MUKPOIIpEraparaxy.



Jlaboparopnas pabota Ne 6. «M3yuenne MoauUKaAIMOHHON N3MEHUYUBOCTH, TIOCTPOCHHE
BApUALMOHHOTO Ps1a U BAPUALIMOHHON KPUBOI».

JlaGopatopnass pabora Ne7. «AHanu3 MyTauuid y JApo30¢uiIbl Ha TOTOBBIX
MHKPOTIpETiapaTax».

[Tpaktrueckas padota Ne 2. «CocTaBlICHHE W aHAJIU3 POJAOCIOBHBIX YEIOBEKaY.

Tema 7. Cesiexkniusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekiusi Kak HayKa M MPOLECC. 3apOXKJICHUE CEJNEKIMU U JIoMecTuKanus. Yuenue H.
M. BaBmiioBa 0 IieHTpax MPOMCXOXKACHUS W MHOTOOOpaswsi KyJIbTYpPHBIX pacTeHui. LleHTpsI
MPOUCXOKACHUA JOMAIIHUX KUBOTHBIX. COpT, noponaa, miTtaMm.

CoBpeMeHHbIE METO/Ibl CeNeKIMU. MacCoBbIi M MHAMBUAYAIBHBIA OTOOPHI B CENEKLIUU
pacteHuil U xKUBOTHBIX. OLleHKa AKCTephepa. BIM3KOpPOACTBEHHOE CKpELIMBAHNE — UHOPUIUHT.
UYucras nuaust. CKpelnBaHue YUCTHIX TUHUHA. ['eTeposuc, wim rubpuanas cuna. Heponctennoe
ckpemuBaHue — ayTOpuauHr. OtganéHHas rubpuauzanus u e€ ycnexu. VcKycCTBEHHBIH
MyTareHe3 " IOJIy4YeHUE MOJMIUIONAOB. JIOCTHMKEHUS CEJICKLMM PACTEHUM, >KUBOTHBIX H
MHUKPOOPTaHU3MOB.

buotexHonorusa kak oTpacib MNPOW3BOACTBA. ['€HHAs WHXKEHEpUs. ODTamlbl CO3JaHUS
pexombunantHoi JIHK u TpancrenHbix opranu3moB. Kierounass umxenepus. Kietounble
KYJIBTYpbl. MUKPOKJIOHAJIBHOE Pa3MHOKeHUE pacTeHui. KIIoHMpoBaHUE BBICOKONIPOLYKTUBHBIX
CENIbCKOXO3SHUCTBEHHBIX OPraHU3MOB. OKOJIOTHYECKMEe U 3THdeckue mnpobiembr. MO —
FeHETUYECKU MOAU(PHULIUPOBAHHBIE OPTaHU3MBI.

JleMOHCTpallUH:

Hoprpersl: H. N. Basunos, U. B. Muuypum, I'. JI. Kapneuenko, M. @. VBaHOB.

Tabmuiel u cxembl: kKapTa «LIeHTpBI MPOUCXOXKACHUS W MHOT000pa3us KyJIbTYPHBIX
pacteHuit», «llopoabl TOMaIIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX pacTeHUi», «OTnanéHHas
rubpuam3amus», «Paboter akamemuka M. @. UBanoBa», «llomummounus», «OOBEKTHI
ouorexHonorun», «Kinerounsle KylabTypbl U KJIOHUpOBaHUE», «KOHCTpyupoBaHHE U TEPEHOC
TE€HOB, XPOMOCOM).

O6opyaoBaHKe: MYJISDKU TIJIOJIOB U KOPHEIJIONOB AUKUX (OPM U KYJIBTYPHBIX COPTOB
pactenuii, repoapuii «CelbcKOX03sUCTBEHHBIC PACTEHUS.

JlabopaTopHble H IPaKTHYeCKHe Pad0ThI:

Okckypcust «OCHOBHBIE METO/ABI U JAOCTHIKEHMSI CENIEKLUU PACTeHMH U KUBOTHBIX (Ha
CEJICKIMOHHYIO CTAaHILMIO, IJIEMEHHYIO (DepMy, COPTOMCHBITATEIbHBIN yYacTOK, B TEIUTUYHOE
X035ICTBO, 1a00PaTOPHUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».



11 KUIIACC

Tema 1. DBoJIIOLIMOHHAS OUOJIOTHSA.

[Ipennocbuiki BO3HMKHOBEHUS SBOJIOIMOHHOM TEOPHHU. DJBOJIIOIMOHHAS TEOpUS U €€
MecTO B OMOJI0rHH. BiusHue 3BOMIOIMOHHON TEOPUH HA pa3BUTHE OMOJIOTHH U APYTHX HAYK.

CeugnerensctBa 3Bomonud. [laneoHTonornvyeckue: MOCIEA0BATEILHOCTD TOSBICHUS
BHU/IOB B ITAJICOHTOJIOTMYECKOM JIETONHCH, IepexoqHble opMbl. broreorpaduyaeckue: cXoacTBO U
paznuune dayH u GIop MaTepUKOB U OCTPOBOB.

DOMOpHOIOrHYecKre: CXOACTBA M pa3iuuus 3MOPHOHOB pPa3HBIX BUIOB MO3BOHOYHBIX.
CpaBHUTENIbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTMYHbIE, PYAUMEHTApHbBIE OpPTaHbI,
aTaBU3Mbl. MOJEKYIIpHO-OMOXUMHUYECKHE: CXOJCTBO MEXaHM3MOB HACJIEJICTBEHHOCTH U
OCHOBHBIX METa0OIMUECKUX MTYTEH Y BCEX OPraHU3MOB.

OpomonmonHass teopust Y. JlapBuHa. Ilpennochiiku BO3HMKHOBEHMSI JIapBUHU3MA.
JIBuokymiye Cuibl ABOMIONMM  BUAOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKEHHE MIpU
OTPaHUYEHHOCTH PECypcoB, HeompelenéHHas HW3MEHUYMBOCTh, OOphOa 3a CylIecTBOBAHHE,
€CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus sBostonun (CTI) u e€ OCHOBHBIE TTOJIOKEHUS.

MI/IKpOBBOJHOI_[I/IH. HOHYJI}ILII/I}I KaK €AMHHIa BUJa U 5BOJIFOIIUHA.

JiBmxyue cuibl ((akTopbl) SBOJIOLMU BUIOB B MpHpoje. MyTallMOHHBIN MpoLecc U
KOMOMHATUBHAs U3MEHYMBOCTB. [lonmynsaiuonHbIe BOIHEI U Apeiid reHoB. M3omsanus u Murparus.

EcrecTBeHnbIii oTOOp — Hampapisronuii gaktop 3BooIUU. DOpPMBI €CTECTBEHHOTO
otbopa.

[Ipucrnoco0aeHHOCTh OPraHM3MOB KaK pe3ysbTat dBojonun. [IpumMeps! npucrnocoOaeHui
y opranuzMoB. ApoMop(h 036l ¥ UIUO0A AT TAIHH.

Bun u Bumoo6pazoBanue. Kputepum Bunma. OcHoBHblE (OpMBI BHI000pa30BaAHUS:
reorpauuecKoe, IKOJIOTHIECKOE.

Maxposomorusi. @opmbl 3BoNIONUE: duUIeTHYECKas, TUBEPTeHTHAs, KOHBEpreHTHas,
napamiensHas. HeoGpatumMocTs 3BoMONNN.

[Ipoucxoxaenre  OT  HECHEUUAIM3UPOBAHHBIX  MpeakoB.  [Iporpeccupyromas
crienuanu3anys. AJanTUBHAS paHAIIHSL.

JdeMoHcTpanum:

[Moptpertst: K. JIunnen, XK. b. Jlamapk, Y. Hdapsun, B. O. Kopanesckuii, K. M. bap,
3. I'ekxenb, @. Mrounep, A. H. Ceseprios.



Tabmumbl  u  cxewmbl: «Pa3BUTHE OpPraHUYECKOTO MHUpa Ha 3emie», «3apobIIn
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbl OOprOBI 32 CYyIIECTBOBAHUEY,
«EctectBenHbiii  oTOOp», «MHOrooOpaswe COpTOB pacTeHuit», «MHoroodpasue Mmopos
KUBOTHBIXY, «[Tonynsum, «MyTanuoHHas U3MEHYUBOCTHY, «ApoMopdo3bI»,
«Mmmoananranuny, «OOmas aereHepanus», «/[Bmwkymme cuibl 3Bomtonuny, «Kaprta-cxema
mapiipyra nyremectBus Y. lapBuna», «boprba 3a cymectBoBanue», «lIpucnoco0ieHHOCT
opranu3mMoBy, «I eorpaduueckoe BUI000pa3oBaHuE)», « IKOJIOTHIECKOE BUI000pa30BAHUEY.

O06opyioBaHME: KOJIJIEKIMSI HACEKOMBIX € Pa3IMYHBIMM THIIAMU OKPACKH, HA0OP IUI0I0B U
ceMsiH, KoJuteKuus «lIpumepsl 3aUTHBIX TPUCTIOCOOICHUH Y KUBOTHBIX», MoJelb «OCHOBHBIE
HalpaBJICHUs 3BOIIOLUNY», 00bEMHAs MOzeNb «CTPOEHUE FOJIOBHOTO MO3Ia TO3BOHOUHBIX .

buoreorpaguyeckas kapra Mmupa, Ko/uleKuHus «DOpMbI COXPaHHOCTH HMCKONAeMbIX
JKUBOTHBIX U PACTCHMI», MOJenb amuinkanus «llepexkpéct XpomMocom», BIIayKHBIE IIperapaTsl
«Pa3Butne HacekoMoro», «Pa3BuTme IATymIKM», MHKponpenapaT «Jlpo3odpuna» (HopMma,
MyTalu (GOPMBI KPBIIILEB U OKPACKHU TeNa).

JlaGopaTopHblie H MpaKkTHYecKue padoThbi:
Jlaboparopnas pa6ota Ne 1. «CpaBHeHHE BUIOB 110 MOP(HOJIOTHIECKOMY KPUTEPUIOY.

Jlaboparopnast pabora Ne2. «OmnmcaHue TPUCTOCOOJICHHOCTH OpraHu3Ma u €€
OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe H pa3BUTHE )KM3HU HA 3emJie.

JloHay4yHbIe NPEACTABICHUS O 3apOXKACHUU KU3HU. HayuHbple runoTe3bl BOSHUKHOBEHUS
KU3HM Ha 3emuie: aOWoreHe3 W IMaHCIepMus. XUMUYecKas 3BOJNIONUs. AOHWOTEHHBIN CHUHTE3
OpPraHWYECKHUX BELIECTB U3 HEOPTAHUYECKUX. DKCIIEPUMEHTAIbHOE MMOATBEPKICHUE XUMUUECKON
sBomtonny. HauanbHeie sTansl Ononorndeckoit aBomtonuu. [ unmoreza PHK-mupa. @opmupoBanue
MEMOpaHHBIX CTPYKTYP U BO3HHMKHOBEHHE IMPOTOKJIETKU. [lepBble KIETKM U HX HBOJIOLHUAL.
DopMUPOBAHHE OCHOBHBIX I'PYII KUBBIX OPTaHU3MOB.

Pa3BuTHe )xu3HM Ha 3emiie 1o 3pam U nepuoaam. Karapxeil. Apxeiickas u nporepo3onckast
apsl. [1aneo3oiickas 3pa u e€ nmepuoapl: KeMOPUNUCKUI, OPJIOBUKCKUH, CHUTYPUICKHM, IEBOHCKHH,
KAMEHHOYTOJIBHBIH, IIEPMCKU.

Me3so3olickas 3pa U €€ MepuoJibl: TPUACOBBIN, FOPCKUM, METOBOM.

Kaiino3zoiickas 3pa u €€ nepuoibl: MajJeoreHOBbI, HEOT€HOBBIN, AaHTPOIIOT€HOBBIN.

XapakTepucTuKa KJIMMAaTa M TeOJOTMYECKHX MporeccoB. OCHOBHBIE ATallbl HBOJIIOLUU
PacTUTENIBHOTO M )KMBOTHOT'O MUpa. ApoMop( 036l Y pacTeHH U KUBOTHBIX. [losiBIeHKE, paciBeT

Y BBIMUpAHUE TPYIII )KUBBIX OPTaHU3MOB.

Cucrema OpraHM4YeCKOro MuUpa Kak oTpakeHue 3BOJoNNH. OCHOBHBIE CUCTEMATUYECKUE
TPyl OPTaHU3MOB.



DOBOJIIOLMS  YeJOBeKa. AHTpPOMNOJIOTUs KakK Hayka. Pa3BuThe mpeacTaBiIe€HUM O
MPOUCXOKACHUU YCIIOBCKA. MeTOI[I:I HU3YUCHUS aHTPOIIOI'CHEC3Aa. CXO,Z[CTBa " pasjindyusg 4CJIOBCKa
U )KUBOTHBIX. CUCTEMaTUYECKOE MOJIOKEHHE YeTIOBEKa.

JBwxkymue cuibl (pakTopsl) aHTpororeHeza. HacneacTBeHHas W3MEHYHMBOCTh U
ecTecTBeHHBIN 0TOOp. OOIIecTBeHHBIN 00pa3 KU3HHU, U3TOTOBJICHUE OPYIUI TPYyla, MBIIICHHE,
peub.

OCHOBHBIE CTaAWM W BETBU HBOJIIOLUM YEJIOBEKA: aBCTPAJIONMTEKH, YeloBEeK yMEIbIii,
UYenosek mnpsmoxoxasammii, YemoBek HeaHaepTalbCckui, YenoBek pasymsbld. Haxonku
HCKOMAeMbIX OCTaTKOB, BPeMsl CYyILIECTBOBaHUS, 00JIACTh PacHpOCTPaHEHHUs, 00BEM T'OJIOBHOTO
Mo3ra, 00pa3 )KU3HHU, OPYAHSL.

UYenoseueckne packl. OCHOBHBIE OOJIBIIIME Pachl: €BPOMEOUIHAs (€Bpa3uiicKas), HETPO-
aBcTpasionjiHasi  (dKBaTOpHajbHas), MOHIOJOWAHAA  (a3MaTCKO-aMepuKaHCKas).  YepTsl
MPUCTIOCOOJICHHOCTH MTPEICTaBUTENIEH YEIOBEUECKUX Pac K YCIIOBUSM CyllecTBOBaHUsA. EqMHCTBO
yenoBeueckux pac. Kpuruka pacusma.

JdeMoHcTpanum:
Hoptpetsr: @. Peau, JI. Ilactep, A. U. Onapun, C. Mumnep, I'. FOpu, Y. JlapBus.

Tabmuibl u cxembl: «Bo3HukHOBeHNEe COMTHEYHON CHCTEMBI», «Pa3BUTHE OPraHMYECKOTO
mupay», «PactutenbHas kineTka», <«KuBoTHas kieTka», «lIpokapuornueckas KieTKay,
«CoBpeMeHHasi CUCTeMa OPraHUYecKoro mMupa», «CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS
YelIOBEeKa M YEIOBEKOOOpa3HBIX 00e3bsH», «OCHOBHBIE MECTa IMaJCOHTOJIOTUYECKUX HAXOHOK
MPEIKOB COBPEMEHHOIO 4eNnoBeKa», «J/lpeBHeimme monu», «/peBHue moan», «llepsbie
COBpPEMEHHBIE JII0IN», «UelloBeuecKre pachi.

Ob6opynoBanue: Mmysoku — «[IpoucxoxxaeHne demoBeka»  (OIOCTBI  aBCTPAJIONMTEKA,
NUTEKaHTPOMa, HEaH/IEpTalblla, KPOMAaHbOHIIA), CICTIKH MM M300paKeHHsI KaMEHHBIX OpYAWi
NEepBOOBITHOTO YenoBeKa (KaMHH-4OMNIepsl, pyOmia, ckpebia), reoXpoHojoruyeckas tabiauia,
KoJuteKIust «POPMBI COXPaHHOCTH MCKOIAEMBIX )KUBOTHBIX U PACTCHHI».

JlaGopaTopHbie H MpaKkTHYecKue padoThbi:

[TpakTuyeckas padota Ne 1. «M3yyeHne UCKOMAEMbIX OCTaTKOB PACTCHHI U )KUBOTHBIX B
KOJUIEKLIASAX .

DKCKypcusi «DBONIONNS OPTaHUYECKOr0 MHUpa Ha 3emiie» (B €CTeCTBEHHO-HAYYHBINA WITH
KpaeBeAUECKU My3eil).

Tema 3. Opranu3mbl 4 OKpPY:KaKIIAs cpeaa.

DOKOJIOTHsSI Kak Hayka. 3aJadyd H pasliesbl AKOJOTMU. MeTonbl 3KOJIOTHYECKUX
UCCIEeI0BAHUI. DKOJOTHYECKOE MUPOBO33PEHHUE COBPEMEHHOTO YeJIOBEKaA.

Cpenpl  oOWTaHWsI  OpPraHW3MOB:  BOJAHAs,  HA3eMHO-BO3/AYIIHAs,  I[TOYBCHHAs,
BHYTpHUOpPraHU3MEHHasl.



Oxonorndeckue (axroprel. Kinaccudukanmsi skogorndeckux (GakTopoB: aOMOTHYECKHE,
OMOTHYECKUE U AaHTPOIIOTeHHBIE. JleliCTBUE SKOIOTUYECKUX (PaKTOPOB HA OPTaHU3MBI.

AbGunornueckue  (akTopel:  CBET, TEMIepaTypa, BIAKHOCTb. DOTOMEPHOIU3M.
[TpucniocoOnenust OpraHu3MoB K JeHCTBHIO a0NOTHYECKUX (PaKkTOpoB. buosornyeckue puTMsl.

buotnueckne daktopbl. Buumbl OMOTHYECKHMX  B3aMMOJICHCTBUN: KOHKYPEHITHUS,
XHUIIHUYECTBO, cUMOM03 1 ero (opmel. [lapasutusm, Koonepaus, MyTyaln3M, KOMMEHCAIN3M
(KBapTUPAHCTBO, HAXJEOHMYECTBO). AMEHCANW3M, HEHUTpaiM3M. 3HauyeHHE OMOTHUYECKHX
BBaHMOﬂeﬁCTBHﬁ JJI CYH_IGCTBOBaHI/IH OpI‘aHI/ISMOB B HpI/IpOI[HBIX coonecmax.

DKOJIOTHYECKHE XapaKTepUCTUKU MOmyisiiuu. OCHOBHBIE MOKa3aTelad MOMYJSIUU:
YUCJICHHOCTb, INNIOTHOCTb, POXIACMOCTb, CMCPTHOCTb, MPUPOCT, MUIPALIUA. I[I/IHaMI/IKa
YHUCIIEHHOCTHU MOMYJISIIIUY U €€ PeryJisiusl.

JdemoHcTpaumnu:

Hoptpetsr: A. I'ymboasar, K. @. Pynse, O. ['ekkensb.

Tabnuier u cxembl: kKapta «[Ipupoanbie 30HbI 3eMuny», «Cpelbl OOMTaHUS OPTaHU3MOBY,

«Dotonepuogmsmy», «llomymsamun», «3aKOHOMEPHOCTH pOCTa YHCICHHOCTH MOIYJISIUN
uHy30pun-Typenbkn», «lIuiespie nenmy.

JlabopaTopHble H IPaKTHYeCKHe Pad0ThI:

JlaGopatopnas padota Ne 3. «Mopdonoruueckine 0coOEHHOCTH PaCTEHUH U3 pa3HbIX MECT
oOuTaHUAN.

JlaGopatopnas padora Ne 4. «BriusiHMe CBETa Ha POCT M pa3BUTHE YEPEHKOB KOJIEYCay.

[TpakTuyeckas padora Ne 2. «[1oxc4€r IIIOTHOCTH MOMYJISAIMA Pa3HBIX BUJOB PACTCHHI.

Tema 4. Coo011ecTBa M DKOJOrHYecKue CUCTEMBI.

CoobmiectBo  opranuzmMoB —  Ouoneno3. CTpykTypel — OHOIIEHO3a:  BHIOBaf,
MIPOCTpaHCTBEHHAs, Tpoduueckas (numeBas). Buapl-qomuHaHThL. CBsI3M B OMOIIEHO3E.

Okonornyeckue cuctembl (3kocuctembl). [lonsarue o6 skocucremMe W OHOTEOIEHO3E.
OYHKIMOHAIBHBIE KOMIIOHEHTBI HJKOCHCTEMBI: IPOAYLEHTBI, KOHCYMEHTBI, PEAYLEHTHI.
KpyroBopoT BemecTB M NOTOK SHEPrHM B 3KocucTeMe. Tpoduueckue (MHILEBBIE) YPOBHH
skocuctembl. [lumeBble nenu u ceth. OCHOBHBIE IIOKa3aTeNM HKOCUCTEMBbI: Omomacca,
OPOAYKIMS. DKOJIOTMYECKHE NHpPaMUAbL: MPOAYKIMH, YHUCICHHOCTH, Ouomacchl. CBoiicTBa
JKOCUCTEM: YCTOMYUBOCTb, CAMOpETyIsiius, pazsurue. Cykueccus.

[Ipupoanbie 3KOCHUCTEMBI. DKOCHUCTEMBI O03Ep M pPEK. ODKOCHUCTEMa XBOWHOTO WU
IIMPOKOJIMCTBEHHOIO Jieca.

AHTpOTIOTEHHBIE YKOCUCTEMBI. ATPOIKOCHCTEMBI. Y pOOIKocHCcTeMbl. bruonorndyeckoe u
XO035ICTBEHHOE 3HAUE€HHE arpOIKOCHCTEM U YPOOIKOCUCTEM.



buopasznoobpasue kak GaxTop ycTolunBOoCTH dKOcHucTeM. CoXpaHEeHHE OMOJIOTMYECKOTO
pa3HooOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. 'panunbl, coctaB U CTpyKTypa OHOCHEpHI.
KuBoe BemectBo u ero (ynkmuu. OcobeHHocTH Ouochepsl Kak Tia00aTbHONH IKOCHCTEMEI.
JlnHamudeckoe paBHOBECHE M 0OpaTHas CBsI3b B Onocdepe.

KpyroBopoTbsl BemiecTB U OWOT€OXMMHYECKHE ITMKIBI AJIEMEHTOB (yriiepofa, a3oTa).
3oHanbHOCTH OHochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBO B Onocdepe 3eMin. AHTponoreHHbIe u3MeHeHwusI B Ouocdepe. [1odansHbIe
9KOJIOTUYECKHE TMTPOOIJIEMBI.

CocyuiecTBoBaHM€e IPpUPOIbI U yeroBeuecTBa. CoxpaHeHue OnopasHooOpa3us Kak OCHOBA
ycroitunBoctu Onochepsl. OcHOBA PallMOHATIBLHOIO YIPABICHUS MPUPOJHBIMHE pecypcaMH U UX
UCIOJIb30BaHue. JlocTrkeHus: OMOIOTHH U OXpaHa MPUPOADI.

JdemoHcTpaumnu:
Hoptrpetsr: A. JIxx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabnuiet u cxembl: «[lumeBsie nenny», «buoOIEHO3: cocTaB U CTPYKTypay, «lIpupoaHbie
coobmectBay, «llenu mnurtanus», «Okonoruueckas nupamuga», «buochepa u yenoBex»,
«DKOCUCTEMA IIUPOKOIUCTBEHHOTO JIeCay, «DKOCUCTEMA XBOMHOT O jiecay, «bruoleHo3 BogoéMay,
«Arpouenos3», «lIpumepHble aHTPONMOTreHHbIE BO3ACUCTBUS Ha TpUpody», «Baxueimme
WCTOYHUKHU 3arpsi3HEHUs BO3JlyXa W TPYHTOBBIX BOA», «llouBa — BakHEWIash COCTABIISIOINAS
ouochepn», «DakTopel  gerpamanuu  mouBy, «llapHuKOBBI  ApdekT», «DakTophI
PazMoaKTUBHOTO 3arpsi3HeHUs Onocgepbl», «Obmas cTtpykrypa ouocheps», «PacnpoctpaneHue
KU3HU B Omocdepe», «O30HOBBIN 3kpaH Ouochepb», «KpyroBopor yriepoma B Ouocheper,
«KpyroBopoT a3ota B mpupoae».

OO6opyioBaHMe: MOJEIb-ANTIITHKAIHS «Tunuunele OMOIICHO3bIY, repoapmii
«PactutenpHbie  cooOmecTBay, Kouiekuuu — «buoneHosy», «BpeguTennm — BakHEHIIHMX
CEJIbCKOXO3SUCTBEHHBIX  KYJIBTYpP», TepOapuui W KOJUICKIIUM PACTCHUW W IKUBOTHBIX,
MPUHAJICKAINE K Pa3HBIM SKOJOTMYECKUM Tpymnam ogHoro Buaa, Kpacnas kaura Poccuiickoit
Deneparyu, U300paKEHUS OXPAHIEMbIX BUIOB PACTCHHUI U KHUBOTHBIX.




I[INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOI'PAMMELI I1I0 BHMOJIOTMM HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUIA

Cormacuo ®I'OC COO, ycraHaBiauBaiOTCA TpeOOBaHUA K pe3ylbTaTaM OCBOCHUS
00y4aroIKUMUCS NPOrpaMM CPEHEr0 0OLIEro 00pa3oBaHUsA: JIUYHOCTHBIM, METANPEIMETHBIM U
IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbHI

B CTPYKTYPC JHMYHOCTHBIX PE3YJIbTATOB OCBOCHUA MNPCAMCETA «buomorusy BBIJACIICHBI
CICNYIONINE COCTaBISAIONIME: OCO3HAHWE OOYJYaIOIMIMMHCS  POCCHMCKON  TI'paskIaHCKOU
HICHTUYHOCTU — TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSATCIBHOCTU U CaMOOIIPCACIICHUIO,
HaJIMYue MOTHBAIMM K OOy4YeHUI0 OWOJIOrHM, IeJeHANpaBICHHOE pa3BUTHE BHYTPEHHHUX
yOeXIeHUH JIMYHOCTH HAa OCHOBE KIIIOYEBBIX IIEHHOCTEH M MCTOPUYECKHUX TPAIMLIUN Pa3BUTHA
OHMOJOTUYECKOr0 3HAHUS, TOTOBHOCTh M CLIOCOOHOCTH 00Y4aIOIINUXCSl PYKOBOJICTBOBATHCS B CBOEH
ACATCIIBHOCTH LICHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, NPUCYIIUMU CHCTCMC 6I/IOJIOFI/I‘-IGCKOFO
o0pa3oBaHus, HAINYUE IKOJIOTUYECKOTO IPABOCO3HAHUS, CIOCOOHOCTH CTaBUTh LIEJIU U CTPOUTH
JKU3HCHHBIC IIJIaHBbI.

.HI/I‘IHOCTHI:IG pe?)y.]II:TaTBI OCBOCHUA HpGI[MeTa «BI/IOJIOFI/I}I» JOCTUT'AKOTCA B €AUHCTBEC
y4eOHOM M BOCHUTATEIHHOW NEATETLHOCTH B COOTBETCTBHH C TPATUIIMOHHBIMH POCCHUCKHMH
COLIHOKy.]II:TypHBIMI/I, I/ICTOpI/I‘IeCKI/IMI/I nu I[YXOBHO-HpaBCTBGHHBIMI/I OCHHOCTAMMU, HpI/IHHTBIMI/I B
o01ecTBe MpaBWJIaMHM W HOPMaMHU TOBEJICHHSI W CIIOCOOCTBYIOT IIpoIleccam CaMOIIO3HaHMSI,
CaMOBOCIIUTAHUS U CaMOpaSBI/ITI/IH, paBBI/ITI/IH BHyTpeHHeﬁ Io3un JIUYHOCTH, HanI/IOTI/I?)Ma,
YBOXEHUS K 3aKOHY W TPABOIOPSAKY, YEJIOBEKY TPyJa W CTaplieMy IMOKOJEHUIO, B3aUMHOTO
yYBOKEHUs, OCEpeKHOT0  OTHOIIEHUS K  KYJIbTYPHOMY  HAcJ€IUI0 W TPaIUIHsIM
MHOTOHAIIMOHAJIBHOTO Hapoaa Pocculickoit denepanun, NpUupoe U OKPY-Karolien cpee.

JInuHOCTHBIE PE3yNIbTaThl OCBOCHHS yueOHOro npeamera «bruosorus» TomKHbBI OTpaxarh
TOTOBHOCTb M CITOCOOHOCTh O0YyYarOIMXCs PYKOBOJCTBOBATHCS CHOPMUPOBAHHOW BHYTPEHHEH
HO3HI_[I/IGI>'I JINYHOCTH, CHUCTEMOU IIEHHOCTHBIX OpHGHTaHHﬁ, MO3UTUBHBIX BHYTPCHHUX
yOeXKIIEHUI, COOTBETCTBYIOIIUX TPAIUIMOHHBIM IICHHOCTSM POCCHICKOTO  OOIIecTBa,
PACIIUPCHUC KU3HCHHOT'O OIbITa U OIbITa ACATCIIBHOCTHU B IMPOLCCCC pCain3alliid OCHOBHBIX
HaIpaBJICHUH BOCITUTATEIBHON NESITETHHOCTH, B TOM YUCIIC B YACTH:

1) rpaskIaHCKOro BOCIIUTAHUSA:

c(OPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMKM OOydaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO 00IIEeCTBA;



OCO3HaHME CBOMX KOHCTHTYLIMOHHBIX IIPaB U OO0S3aHHOCTEH, yBaKEHHME 3aKOHA U
IPaBOMOPSIKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKOH JEATEIBHOCTH TPU CO3/IaHUH YUYEOHBIX IPOEKTOB,
pelIeHNH y4eOHBIX U M03HABaTEIbHbBIX 33/1a4, BHIIOJHEHUN ONOJIOTMYECKUX IKCIICPUMEHTOB;

CIIOCOOHOCTh  ONPEAEATh COOCTBEHHYIO TO3MLHMIO 110 OTHOIIEHUIO K SBJICHUAM
COBPEMEHHOM KHU3HU U OOBICHSATH €€;

YMEHHE YYUTBIBaTb B CBOMX JEHCTBMSX HEOOXOAUMOCTb  KOHCTPYKTUBHOIO
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMU YOSKICHUSAMHU, KYJIbTYPHBIMU LIEHHOCTSMHU M COLMATbHBIM
MIOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHMYECTBY B IIPOLIECCE COBMECTHOI'O BBINOJIHEHUS Y4EOHBIX,
[IO3HABATEIIBHBIX M HCCIIENOBATEIbCKUX 3a/a4, YBaXXUTEIBHOTO OTHOLICHUS K MHEHUIO

OTIIOHEHTOB MPH 00CYXJAEHUU CIIOPHBIX BOMPOCOB OMOJIOTUYECKOTO CO/IEPIKAHMUS,;

TOTOBHOCTh K TYMaHUTapHON U BOJIOHTEPCKOM JIEATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIMTAHMS:
c(hOpPMHUPOBAHHOCTH POCCUNUCKON TPaKIAHCKON MACHTHYHOCTH, MTATPUOTU3MA, YBAKEHUS
K CBOEMY Hapolly, YyBCTBa OTBETCTBEHHOCTH Tepes PoAamHOMN, TOpAOCTH 3a CBOM Kpai, CBOIO

Ponuny, cBOM A3BIK U KYJIBTYpPY, IPOIJIOE U HACTOALLEE MHOIOHALIMOHAILHOTO Hapoaa Poccuuy;

LIEHHOCTHOE OTHOILIEHWE K NPHUPOJHOMY HACIEOUI0 W NaMATHUKaM IIPUPOJIBI,
JOCTH>KEHUSM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYIE;

CIIOCOOHOCTh OIIGHMBATh BKJaJ POCCUHUCKUX YUYEHBIX B CTAHOBJICHHE U pa3BUTHE
OMOJIOTUY, TOHUMAaHHS 3HAYCHUsI OMOJIOTUY B TIO3HAHUH 3aKOHOB MIPUPOJIBI, B )KU3HU YEIIOBEKA U

COBPEMEHHOTO 00IIEeCTBa;

ujeitHas yOeK 1IEHHOCTh, TOTOBHOCTH K CITY)KEHUIO 1 3amute OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHMS:
OCO3HAHME AYXOBHBIX IEHHOCTEH POCCUICKOT0 HAPOa;
c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBEICHHUS;

CIIOCOOHOCTH OIICHHWBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI U LICHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUHUBOIO OYIyIIETro;



OTBETCTBEHHOE OTHOIIIEHHWE K CBOMM POJUTEISM, CO3JaHHI0 CEMbH Ha OCHOBE
OCO3HAHHOT'O MPUHATUA LleHHOCTGI\/'I CEMEWHOU >KHU3HU B COOTBETCTBHUU C TpaauuusaMnu HaApOIOB
Poccuu;

4) 3cTeTHYECKOr0 BOCTIUTAHMSI:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIIOYAsl 3CTETUKY ObITA, HAYYHOI'O M TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPY1a, OOIIECTBEHHBIX OTHOIICHUH;

IMOHUMaHNE SMOLIMOHAIIBHOTO BO3AEHCTBUS KUBOW NPUPOJbI U €€ HEHHOCTH;

TFOTOBHOCTb K CaMOBBIPAXXCHHUIO B Pa3HbIX BHJAX HCKYCCTBA, CTPCMIJICHUC ITPOABJIATH
KadycCTBa TBOp‘IeCKOI\/'I JIMYHOCTH,

5) puznueckoro  BocnuTaHMs, (OPMHUPOBAHUS  KYJBTYPbl  310POBbA U
IMOLMOHAJIBHOIO 0JIar0noyYus:

MMOHUMAaHUE W pealin3alus 3J0pOBOTO U O6e30macHOro odpasa KU3HU (3J0pOBOE MTUTAHUE,
COOJIIO/ICHHE TUTHEHUYECKUX TPAaBWII M HOPM, COaTaHCUPOBAHHBIA PEKUM 3aHATHUH M OTIbIXA,
perynsipHass (u3UYecKas aKTUBHOCTB), OEpPEKHOT0, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (DU3UYECKOMY H IICUXUIECKOMY 3/I0POBBIO;

MOHMMAHUE IIEHHOCTH TMPAaBWJI WHIWBUIYATbHOTO ¥ KOJUICKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YIPOKAIOIINX 3/I0POBBIO U )KU3HU JIFOJICH;

OCO3HAHME IOCIEACTBUI M HENPHUATHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHS alKOTOoJIs,
HAapKOTUKOB, KypEHUs);

6) Tpy10BOr0 BOCIMTAHMS:

TOTOBHOCTH K TPYZly, OCO3HaHHUE IIEHHOCTH MAacTEePCTBA, TPYI0JIIO0HE;

TOTOBHOCTh K  AaKTHUBHOH  J€ITENbHOCTHU  TEXHOJIOTMYECKOM W  COLIMAJILHOU
HaIpaBJIECHHOCTH, CIIOCOOHOCTh WHHUIIMMPOBATH, IMJIAHUPOBATH M CAMOCTOSTEIHHO BBITIOJNHATH

TaKYyHO ACATCIIbHOCTD,

MHTEpeC K pa3ianyHbIM chepaM mpodeccuoHanbHON AEATeNbHOCTH, YMEHHUE COBEpIIATh
OCO3HAHHBIN BEIOODP OymyIeit mpodeccuu u peaan30BbIBaTh COOCTBEHHBIE KM3HEHHBIC TIIaHbI,

TOTOBHOCTh M CIIOCOOHOCTHh K OOpa30BaHUIO M CaMOOOPa30BaHUIO Ha MPOTSHKCHUH BCEH
KU3HU;



7) 3K0JI0rMYecKOr0 BOCIIMTAHMS:

HKOJIOTMUYECKH 11e7IeC000pa3HOe OTHOIICHNE K MPUPOJIe KaK UCTOYHHUKY JKU3HHU Ha 3emIie,
OCHOBE €€ CYILIECTBOBAHMS;

MOBBIIIEHUE YPOBHS HKOJOTHYECKOW KyNIbTYphl: MPUOOPETEHHE OIbITa IJIAHUPOBAHUS
IIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX IOCIEICTBUN U OKPYXKAIOIIEH CPENIbI;

OCO3HAHME TTI00AIFHOTO XapaKTepa SKOJIOTMYECKUX MPoOIeM U IMyTel UX PeLIeHuUs;

CIOCOOHOCTH UCIOJIb30BaTh MpUOOpeTaeMble IPU U3YUEHUU OMOJIOTUU 3HAHUS U YMEHUS
NPUA PEIICHUH MPOOJIeM, CBS3aHHBIX C PAIMOHAIBHBIM TPUPOIOIOIB30BaHUEM (COOIIOICHHE
IMpaBuJI IMOBCACHHA B TIPUPOAC, HAIPABJICHHBIX Ha COXPAHCHUC PABHOBCCHUA B 3KOCHCTCMAX,
OXpaHy BUJIOB, SKOCHCTEM, Onochephl);

AKTUBHOE HEMNpPUATUE NEHUCTBUM, MPUHOCAIIUX BPEI OKPYKAlOLIEW MPUPOTHOM Cpeje,
YMCHHUC IPOrHO3HUPOBATH He6HaFOHpI/I}ITHBIG 9KOJIOT'MYCCKHUEC NOCICACTBUA NPCANPUHHUMACMbBIX
JIEUCTBUI U MPEIOTBPAILATH UX;

HAJIMYKUE PA3ZBUTOTO SKOJOTMYECKOTO MBINUIEHUS, 3KOJIOTHMYECKOM KYJIBTYpBI, OIBITA
JEATEIIbHOCTH  DKOJOTMYECKON  HAINpPaBJICHHOCTH, YMEHHUS PYKOBOACTBOBAaThCA HMH B
MI03HABATEJIbHOM, KOMMYHUKATUBHOM M COLMAIIBHOM IPAKTUKE, TOTOBHOCTU K YYACTHIO B
MPAKTUYECKOU IESITEIbHOCTH AKOJIOTMYECKON HAMPABIECHHOCTH;

8) HeHHOCTH HAYYHOI0 TO3HAHUSA:

C(OPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUST HAyKd M OOLICCTBCHHOW IPaKTHKH, OCHOBAHHOTO Ha JHAlOre KYIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYIBTYPHOM MHPE;

COBEpIICHCTBOBAHNUE SA3bIKOBOM U YUTATENILCKOM KyJIbTYPbI KaK Cpe/ICTBa B3aUMOIEHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUSI MUPA;

MOHUMaHuEe crenu@UKu OWOJOTUU KaK HayKd, OCO3HaHHS €€ poiu B (popMUpOBaHUU
PpaluoOHAJIBHOI'O HAYYHOTI'O MBINUJICHUSA, CO3AaHUUN LCJIOCTHOI'O MPCACTABICHUA 06 OKpYyKaromem
MHUpe KaK O eIWHCTBE NPUPOJIBI, YeJIOBEKa W 0OmecTBa, B TMO3HAHWU MPHUPOIHBIX
3aKOHOMEPHOCTEH M PEeIIeHUH MPoOIeM COXPaHEHHUs IPUPOTHOTO PAaBHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTH OMOJIOTUHU JJIsi COBPEMEHHOMN IMBUIM3AIMU: 00CCTICUCHHUS
HOBOT'O YpPOBHSI Pa3BUTHUSl MEIULIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJIOTUH, CIOCOOHBIX
pemaTh pecypcHble IpoOIeMbl pa3BUTHS YEIOBEUECTBA, MOUCKA MyTEil BBIXOAA U3 TII00AIBHBIX
9KOJIOTMYECKUX Mpo0sieM 1 o0ecrieueHus nepexoa K yCTOMUMBOMY Pa3BUTHIO, PALIMOHAIBHOMY
UCTIOJIb30BAHUIO MIPUPOJHBIX PECYpPCOB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJTY4YEHUU OMOJOIMUYECKUX 3HAHUU B LEJIAX MOBBILIEHUS 0O0IIeH
KYJBTYpBl, €CTECTBEHHO-HAyYHOH T'PAaMOTHOCTH, KaK COCTAaBHOW YacTH (PYHKIIMOHAIbHOM
IPaMOTHOCTH 00yYaronuxcs, oOpMUPYEMON MPU U3YICHUU OMOJIOTUH;



MOHMMAHHUE CYIIHOCTH METOJOB MO3HAHUS, UCIOJb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIB30BaTh TIONy4yaeMble 3HAHUS JJs aHanu3a W OOBSCHEHUS SIBICHUUN
OKPYKAIoIIer0o MHUpPa M MPOUCXOIAUIMX B HEM H3MEHEHMH, yYMEHHE JelaTh O0OCHOBaHHBIE
3aKJTFOYCHHUST HA OCHOBE HAyYHBIX (DAKTOB W MMEIOMIMXCS JJAHHBIX C IEThI0 MONyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATEILHO HCIOIL30BAaTh OMOJIOTMYECKHE 3HAHMS A pCIICHUA
HpO6JIeM B PCAJIbHBIX )KU3HCHHBIX CUTYAIlHUAX,

OCO3HAHUEC IICHHOCTHU HaquOﬁ ACATCIIBHOCTH, TOTOBHOCTL OCYIICCTBJIATH IMMPOCKTHYIO U
HCCICA0BATCIIBCKYIO ACATCIBHOCTE HHAUBHUAYAJIBHO U B I'PYIIIIC,

TOTOBHOCTh U CIIOCOOHOCTh K HENPEpPHIBHOMY OOpPa30BaHUIO M €CaMOOOpa30BaHUIO, K
aKTMBHOMY TIOJIYYCHHIO HOBBIX 3HAaHMH 110 OHOJOTMM B COOTBETCTBHUH C >KU3HCHHBIMHU
NOTPEOHOCTSAMH.

METANIPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHble pe3yinbTaThl OCBOCHHS Y4eOHOTO mpeaMera «BbHoiorusy BKIIIOYAIOT:
3HAYMMbIe i1 (OPMHUPOBAaHUS MHUPOBO33PCHHS  OOYYAIOIMIUXCS  MEKIUCIUTUTMHAPHBIC
(MeXMnpeIMeTHBIC) OOIeHAYYHBIE TIOHATHS, OTPAXKAIOIINE [[ETOCTHOCTh HAYYHOU KapTUHBI MUPa
U cnen(UKy METOZOB IMO3HAHMSI, HCIIOIB3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBJICHUE, TPOLIECC, CUCTeMa, HAay4HbIH (HaKT, MPUHIUN, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsI, UCCIIEIOBaHNEe, HAOIIONEHUE, U3MEPEHUE, IKCIEPUMEHT U JIPYTHX), YHUBEPCAIbHBIC
yueOHbIe JeiCcTBUS (MIO3HABATEIbHBIC, KOMMYHUKATHBHBIC, PETYISTUBHBIC), 00ECTICUNBAIOIINE
dbopmupoBanne (YHKIIMOHATBLHONH TPAMOTHOCTH M COIMAIBHOW KOMIIETEHIIMH OO0YyYaroIIuXCs,
CIIOCOOHOCTH o0yJarmuxcs UCIIOJIb30BATh OCBOCHHBIC MEXIUCIUTTHNHAPHBIE,
MHUPOBO33PECHUYECCKHE 3HAHWS W YHUBEPCAIbHbIC YydYeOHBIC ACHWCTBUS B IIO3HABATEIBHOW H
COLIMAJIbHOM IIPAKTHKE.

MetanpeameTHble pe3ysibTaThl OCBOCHHUS MPOTpaMMbl CPEIHEro 00Iero odpa3oBaHUS
JOJIKHBI OTPaXKaTh:

OBJjaieHHe YHUBEPCAIbHBIMYU YUeOHBIMU MMO3HABATEIbHBIMHU ACHCTBUAMM:
1) 6a3oBble JJorMUYecKHe JeHCTBUSA:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M AKTyaIM3UpOBaTh MpoOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

HCIIOJIb30BAThL IIPpU OCBOCHUU 3HAHUUI HpI/IéMBI JJOTUYCCKOI'O MBIIIJICHUA (aHanma,
CHUHTE3a, CpaBHEHMS, KiacCU(pUKAIMU, OOOOIICHMS), PaCKpbIBaTh CMBICT OHOJOTHUYECKHUX
HNOHITUH (BBIIEATh UX XapaKTEPHbIE IPU3HAKHU, YCTAHABINBATD CBSA3H C JPYTHUMHU MOHATHAIMM);



OMpPCACIIATE LCIW ACATCIBHOCTH, 3aJaBasd MapaMCTPbl U KPUTCPUHU HUX TOCTHIKCHUAI,
COOTHOCHUTDB PC3YJIbTATHI ACATCIIBHOCTU C IOCTABJICHHBIMU LICIISIMU

UCIIOJIb30BaTh OMOJIOTUYECKUE TOHATHUS s OOBsICHEHHS (DAaKTOB W SIBICHUH KUBOM
MPUPOJIBI;

CTPOUTBH JIOTUYECKHE PACCYXAEHUS (MHIYKTUBHBIEC, JAEIYKTUBHBIE, IO aHAJIOTHH),
BBISBIISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUHUS B PacCMaTPUBAEMBIX SBICHHSX, (HOPMYIHUPOBATH
BBIBOJIbI U 3aKJIFOUYCHHS;

MIPUMEHATh CXEMHO-MOJIENIbHBIE CPEICTBA /IS MPEJICTABICHUS CYIIECTBEHHBIX CBSI3€H U
OTHOIICHUH B M3y4aeMbIX OMOJIOTUYECKUX OOBEKTaX, a TakKe MPOTUBOPEUUI pa3zHOro poja,
BBISIBJICHHBIX B Pa3JUYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaTrbIBaTh IUIaH peIeHUs MPOOIEMbI C YIETOM aHAIN3a UMEIOIIUXCS MaTepUaIbHBIX
U HEMAaTepHAJIbHBIX PECYPCOB;

BHOCHUTBH KOPPCKTUBBI B ACATCIIBHOCTH, OLICHHUBATHL COOTBCTCTBUC PEC3YJIILTATOB LCIIAM,
OLICHUBATL PUCKU MOCJIEICTBUI ACATCIIBHOCTH

KOOPJIMHUPOBAaTh U BBIIOJHATH pabOTy B YCIOBHSX pEANbHOrO, BUPTYAIbHOIO H
KOMOMHHPOBAHHOTO B3aMMOJICHCTBUS;

Pa3sBUBATb KPCATUBHOC MBIIIIJICHUC ITPU PCHICHUU KU3HCHHBIX HpO6J’ICM.

2) 0a3oBble Uccie0BaTeIbCKUe IeidcTBUSA:

BJIQ/ICTh HABBIKAMU Y4€OHO-HCCIIEIOBATEIILCKON U MPOSKTHOW ACSITeTbHOCTH, HABBIKAMHU
paspelieHus npodseM, CIOCOOHOCThIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TOUCKY METOJOB
peuieHust MpakTUUECKUX 3a/1a4, IPUMEHEHUIO PA3JIMYHBIX METOAO0B IMO3HAHUS;

UCIIONB30BaTh DPA3IUYHbIE BUIBI IEATEIBHOCTH I10 IMOJYYEHHIO HOBOI'O 3HAHUSA, €r0
UHTEpIpEeTalyy, NPeoOpa3oBaHUIO U MPUMEHEHHIO B YYEOHBIX CHUTYaIlUsX, B TOM YHCIE IPH
CO3JIaHUM Y4EOHBIX U COLIMATIBHBIX IPOEKTOB;

(GbopMHPOBATh HAyUHBIIM TUIT MBIIIJICHUS, BIAJIETh HAYYHON TEPMUHOJIOTHEHN, KIIOYEBBIMU
MOHITHSIMA U METOJIaMU;

CTaBUTh M (POPMYITUPOBATH COOCTBEHHBIC 3aJla4ll B 00pa30BaTEIbHON IESITENBHOCTH U
JKU3HEHHBIX CUTYaIUsX;

BBISBJISITh TIPUYUHHO-CIICJICTBEHHBIC CBS3U U aKTyalM3MpPOBATh 3ajady, BBIIBUTATH
TUIOTE3Y €€ peleHus, HAXOIUTh apIryMEHTHI Ul J0Ka3aTelIbCTBAa CBOUX YTBEP:KJIECHUMH, 3a/1aBaTh

rapamMeTpbl U KpUTEPUU PELLIECHNUS,

AHAJIM3UPOBATH TIOJYUYCHHBIC B XOHC PCHICHUA 3aJadud pEe3YyJIbTaTbl, KPUTUYCCKU
OICHUBATh UX NOCTOBCPHOCTD, IIPOTrHO3UPOBATE USMCHCHUC B HOBBIX YCIIOBUAX,

JaBaTh OLEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;



OCYIIECTBIIATH II€JICHAPABICHHBIA MOUCK MEPEHOCAa CPEACTB U CIIOCOOOB JCHCTBUS B
po(hecCHOHATLHYIO CPey;

yMETh [EPEHOCUTh 3HAaHUS B T[IO3HABATEIbHYD U  MPAKTHUYECKYl0  00jacTu
KU3ZHEAEATECIBHOCTH;

YMETbh UHTETPUPOBATh 3HAHMSI U3 PA3HBIX MIPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIC WUJCH, MpEAJiaraTb OPUTHHAIBHBIC TOJIXOABl M PEIUICHHS, CTABHUTH
po0JIEMBI U 3a/1a4H, JOMYCKAIOLIUE albTEPHATUBHBIE PEIICHHUS.

3) padora ¢ ungopmanmeii:

OPHUEHTHPOBATHCS B PA3TMYHBIX MCTOYHHKAX HHPOPMAIHMH (TEKCTE y4eOHOTO MOCOoOus,
HAYYHO-TIOMYJISIPHON JIUTEpaType, OMOMOTHYECKUX CIOBAPSIX U CHPABOYHHUKAX, KOMITBIOTEPHBIX
0a3zax maHHBIX, B MHTepHeTe), aHANM3UpPOBaTh HHGOPMAIMIO PA3JIMYHBIX BHJIOB U (GopM
MMPpCACTaBJICHHUSA, KPUTUYCCKU OLICHUBATDH eé AOCTOBCPHOCTb U HCIPOTUBOPCUUBOCTD,

(dbopMynHMpOBaTh 3ampochl U MPUMEHSTHh pPa3IUYHBIE METOJbI NPH TOUCKE U OTOOpE
Ouosornueckoi HHpOpMaIuK, HeOOXOUMOM JIJIs1 BEITIOJTHEHHS YIEOHBIX 3a]1a4;

npUoOOpeTaTh OMBIT UCIOJIB30BaHUS MHPOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPILEHCTBOBATH KYJIbTYPY aKTUBHOI'O UCIIOIB30BAHUS PA3JIMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSATENIbHO BBIOMPATh ONTHUMAIbHYIO (OPMY TMPEACTaBICHUS OHUOJIOTHYECKOMN
uHpopManuu (cxembl, rpaduKu, TUarpaMMbl, TaOJIHUIIBI, PUCYHKH U JPYroe);

WCIOJIb30BaTh HAYYHBIA SI3BIK B KAdeCcTBE CpEICTBAa Ipu paboTe ¢ OMOIOTUYECKOM
UHpOpMaNKei: TPUMEHITh XUMHUYECKUE, (PU3MUECKHEe W MaTeMaTWYeCKHe 3HAKH M CHUMBOIIBL,
dbopmynel, abOpeBUaTypy, HOMEHKJIATYPY, HCIOIb30BaTh M MPEOoOPa3OBBIBATH 3HAKOBO-
CHUMBOJIMYECKUE CPEJICTBA HATIISITHOCTH;

BJAJIETh HAaBbIKAMHM pAClO3HABaHHWs W 3alUThl WHGpOpMAIMK, HHYOPMAITMOHHON
0€30IT1aCHOCTH JINYHOCTH.

OBJjajieHHe YHUBEPCAJIbHBIMIU KOMMYHUKATHBHBIMU JAeHCTBUAMM:
1) o0menue:

OCYIIECTBISITh KOMMYHHUKAIIMU BO BCEX cepax *KU3HU, aKTUBHO Y4aCTBOBAThH B JUAIIOTE
WIM JUCKYCCUU MO CYLIECTBY 00CYyk/aeMoil TeMbl (yMEHHE 3aJaBaTh BOIPOCHI, BHICKA3bIBATh
CY)KJIGHUSI OTHOCHUTEIIbHO BBIMOJHEHUsI TNIpeajaraéMoud 3aJayd, Y4YUThIBaTh MHTEPEChl U
COTJIACOBAHHOCTD MO3ULIUN APYTUX YYACTHUKOB JTUAJIOTA UM TUCKYCCHH);



pacrio3HaBaTh HeBepOallbHBIC CpPEACTBAa OOMICHWsS, TMOHMMATh 3HAYCHUE COIHMATHHBIX
3HAKOB, NPCAINOCBIJIOK BO3BHUKHOBCHUA KOHq)JII/IKTHBIX CHTyaHHﬁ, YMCTb CMATYATDh KOHq)J'II/IKTBI u
BECTH TIEPETOBOPHI;

BJIQJIETh PA3IMUHBIMM CIIOCOOAMH OOILEHUS W B3aWMOJAEWUCTBUS, MOHUMATh HAMEPEHHUS
OPYTHUX JIOACH, MPOSBIATh YBAXKUTEIHLHOE OTHOIICHHE K COOSCETHHUKY U B KOPPEKTHOU (hopme
(bopMynupOBaTh CBOM BO3PAXKEHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3pPEHHsI C HCIIOJB30BAaHHEM SI3BIKOBBIX
CPE/CTB.

2) coOBMeCTHasl 1eSITeJIbHOCTh:

MOHUMATh U MCIIOI30BaTh MPEUMYIECTBA KOMAHIHON M WHAWBUAYAIBHOW PabOTHI IpH
pemeHn 6MoJI0rnyeckoi mpo0aeMbl, 000CHOBBIBATH HEOOXOJUMOCTh MTPUMEHEHHS TPYIIOBBIX
¢dbopM B3aUMOJICHCTBUS MPH PEIICHUH YICOHOU 3a/1a4u;

BBIOMpATh TEMAaTUKY M METOJbl COBMECTHBIX ACHCTBHUM € Yy4ETOM OOIIMX HMHTEPECOB U
BO3MOYKHOCTEH Ka)KJI0T0 4JieHa KOJUIEKTUBA;

HpI/IHI/IMaTI: ueian COBMGCTHOﬁ ACATCIIbHOCTH, OpFaHI/IBOBBIBaTB 158 KOOp,Z[I/IHI/IpOBaTB
JIEUCTBUSA 110 €€ IOCTUKEHUIO: COCTABIISITh TUIaH IEUCTBUM, pacpeaesTh POJIU C Y4ETOM MHEHUH

YYaCTHHUKOB, O0CYXJIaTh pe3yabTaThl COBMECTHOW PaOOTHI;

OLIEHUBATh KaueCTBO CBOETO BKJIA/1a U KaXI0r0 Y4aCTHUKA KOMaH/bl B OOIIMI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeajaratb HOBBIC IMPOCKTHI, OLCHUBATH UACHU C IMO3UIMU HOBU3HLI, OPUTHHAJILHOCTH,
MPAKTUYECKOM 3HAYMMOCTH;

OCYHICCTBIIATE IMO3UTHBHOC CTPATCTHUYCCKOC IIOBCACHUC B Pa3JIMUYHBIX CUTyalUiaX,
IMMPOSIBJIATE TBOPYCCTBO U B006pa)K€HI/Ie, OBITH WHUIWMATUBHBIM.

OBiaeHne YHMBePCAJIbHBIMH PeryJ/siTUBHBIMU JAeiiCTBUSIMM:
1) camoopranu3amnus:

HCIIOIL30BaTh OHOJIOTHYECKUE 3HAHUS JJIs1  BBISIBJIICHHUA HpO6J’ICM N UX PCIICHHA B
JKHN3HCHHBIX U y‘IG6HBIX CUTYyallUAX;

BBIOMpATh HAa OCHOBE OMOJIOrMYECKUX 3HAHUH IEJIEBbIE M CMBICIIOBBIE YCTAHOBKU B CBOMX
JEUCTBUSIX M TOCTYIKaX MO OTHOIICHHIO K YKMBOM MPHUPOJE, CBOEMY 30POBbIO U 30POBBIO
OKPYKAIOIIHX;



CaMOCTOSITEITLHO OCYILECTBIISATh TTO3HABATEIBHYIO ACATEIBHOCTD, BBISBISTH MPOOJIEMBI,
CTaBUTh U (OPMYyIUPOBATH COOCTBEHHBIE 3aJadyd B O0Opa30BaTEIBbHON JAESITEITLHOCTH U
KU3HEHHBIX CUTYaIHsX;

CaMOCTOSITEJIHO COCTABJIATH IIJIaH PELICHUsI TPOOJIEMBI C YIETOM UMEIOLINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M MPENNOYTCHUN;

JaBaTh OIEHKY HOBBIM CHTYAIlUsIM;

paciupsaTh paMKH y4eOHOTO MpeAMeTa Ha OCHOBE JINYHBIX MPEIIOYTCHHI;

JieNlaTh OCO3HAHHBIM BHIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHHE;
OLICHUBATh MIPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBATh (POPMUPOBAHUIO M IIPOSBICHUIO IIUPOKOH SPYIUIIMH B PA3HBIX 00JIACTSIX
3HAHWH, TOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHB.

2) CAMOKOHTPOJIb:

AaBaTb OLICHKY HOBBIM CHUTYyallUdM, BHOCHTH KOPPCKTHUBBI B ACATCIBHOCTH, OLICHUBATH
COOTBCETCTBUEC PE3YJIbTATOB LECIIAM;

BJIa/IETh HABbIKaMU O3HABATENbHOM peIeKCUU Kak OCO3HAHMS COBEPILIAEMBIX ACHCTBUIMA
U MBICITUTENIBHBIX TPOIIECCOB, UX PE3YIbTATOB U OCHOBAHHM, HCIIOIH30BATh MPUEMBI pedIeKCHr
JUTSL OLICHKU CUTYaIliH, BBIOOpA BEPHOTO PELICHHUS;

YMCTb OLICHUBATH PUCKHU U CBOCBPCMCHHO IIPUHUMATDL PCHICHUS 110 UX CHUKCHUTO,

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX IIPU aHAIU3€E PE3YyIbTaTOB ACATEIbHOCTH,

3) npuHsTHE Ce0s1 M APYIrUX:

MIPUHUMATD ce0sl, TOHUMAasi CBOU HEAOCTAaTKU U JIOCTOUHCTBA;

MIPUHUMATh MOTUBEI M apIyMEHTHI IPYTUX IIPU aHAJIN3€ PE3YIbTAaTOB AEATEIbHOCTH,
MIPU3HABATH CBOE MPABO U MPABO APYTUX HA OLUIHOKH;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP € MO3UIMH JIPYrOro YeloBeKa.

INPEAMETHBIE PE3YJIBTATDBI



[IpeameTHbIe pe3ynbTaThl ocBoeHUs nmporpamMmmbl COO mo 6uonoruu Ha 6a30BOM YPOBHE
BKJIIOYAIOT Crieruduueckue aias ydeOHoro npenmera «buonorusy HayyHblEe 3HAHUS, YMEHUS U
CIIOCOOBI nerucTBUI 1o OCBOCHHIO, HWHTEpIpETAIuU
u HpGO6p&30BaHI/IIO 3H3.HPII>1, BUbBI ACATCIILHOCTHU 10 MOJTYYCHUIO HOBOI'O 3HAHUA U TPUMCHCHUTIO
3HAaHUU B Pa3IMYHBIX Y4E€OHBIX CUTYyallUiX, a TAaKKe€ B PEANbHBIX JKU3HEHHBIX CHUTYallHsX,
CBSI3aHHBIX ¢ Ouosiorueil. B mporpamMe mpeaMeTHbIe pe3yibTaThl MPEACTaBIEHBI MO TOAaM
00yJeHwusI.

[IpeameTHpie  pe3ynabTaThl  OCBOCHHS  ydeOHOoro mipeamera «buonorusi» ¢ 10
Kacce JOJDKHBI OTPaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUN O MECTE W POJM OUOJIOTUM B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAHMU COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHHBI MUpa U
HAYYHOTO MHUPOBO33PEHHUS, O BKJIA/I€ POCCUHCKUX U 3apyOeKHBIX YUEHBIX-OMOIOTOB B pa3BUTHE
Ouosnoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeLICHUS )KU3HEHHbIX 3a/1a4;

YMEHHE PacKpbIBaTh COJEPKaHNE ONOJIOTMYECKUX TEPMUHOB U MOHATHH: )KU3HB, KIETKA,
OopranusM, MeTaboau3M (0OMEH BEILECTB U MTPEBpaIlleHUe YHEPTUH ), TOMEOCTa3 (caMOperysus),
YpOBHEBasl ~ OpraHM3alMsl  JKUBBIX  CHCTEM, CaMOBOCHPOM3BEACHHE  (PEIPOIYKITHS),
HACJIEICTBEHHOCTh, N3MEHYUBOCTb, POCT U PA3BHUTHE;

yMEHHE u3Jarath OWOJIOTMYecCKHe TEeOpuM (KJIETOYHAas, XPOMOCOMHAas, MyTallMOHHaf,
[EHTpaJlbHas J0rMa MOJIEKYJISIpHOM Ouonoruun), 3akoHsl (I'. Menmens, T.Moprana, H.
. BaBuiioBa) u ydeHus (0 EHTpax MHOTOOOpa3us ¥ MPOUCXOKIEHUS KYIbTYPHBIX pacTeHuid H.
W. BaBunosa), onpenensaTh TpaHULbl UX IPUMEHUMOCTH K )KMBBIM CUCTEMAM;

YMCHUC BJIaJICTh MCTOAAMU HAYUYHOI'O ITO3HAHUS B OMOJIOTHH: HaG.HIO,Z[GHI/Ie 1 OINMCaHUucC
JKHUBBIX CHCTEM, IIPOLHECCOB U HBHCHHﬁ, opraHus3anvss MW IPOBCACHUC OHOJIOrMYECKOr0
SKCHCPUMCHTA, BBIABHIKXCHUC THUIIOTC3bI, BbIABJICHHUC 3aBUCUMOCTU MCKAY MHCCICAYCMbIMU
BCIIMYUMHAMU, 00BsACHECHHE IMMOJIYUYCHHBIX PE3YIbTAaTOB, HCIIOJIB30BAHHBIX HAYYHBIX HOHHTHﬁ,
TGOpI/II\/'I 1 3aKOHOB, YMCHHC J1CJIaTh BBIBOJbI HA OCHOBAHWH ITOJYUCHHBIX PE3YJIbTATOB;

YMEHHE BBIACIATh CYLICCTBEHHBIC MPU3HAKA BUPYCOB, KJIETOK IIPOKAPUOT U DYKApHUOT,
OJTHOKJICTOYHBIX U MHOTOKJICTOYHBIX OPTaHH3MOB, OCOOCHHOCTH MPOIECCOB: 0OMEHa BEIIECTB U
NPEBpaIICHHs] YHEPTUU B KIETKE, (POTOCHHTE3a, TUIACTHYECKOTO M JHEPreTHYecKoro oOMeHa,
XCMOCHHTE3a, MUTO34a, MGI>'IO3a, OIJIOAOTBOPCHUSA, PA3MHOXKCHUS, UHAUBUAYAJIBHOI'O pPa3BUTUSA
opranu3ma (OHTOTEHE3);

yMEHHE TIPUMEHSATDH MOJYYCHHBIC 3HAHUS JJII OOBSICHEHUSI OMOJOTUYECKHUX MPOIIECCOB U
SIBIICHUU, JJIs1 TIPUHSITHS MPAKTUYSCKUX PEIICHUN B TTIOBCETHEBHOM KU3HU C LIETbI0 00eCTIeUCHHUS
0€30MacHOCTH CBOETO 3JIOPOBBS W 3JIOPOBBSI  OKPYXKAIOIIMX JIIOJICH, COOJIIOJCHHUS HOPM
IPaMOTHOTO TOBEACHHSI B OKpPYXKAIOIIeW NPUPOAHOW cpele, MOHMMaHHE HEeO0OXOIUMOCTH
WCITOJIH30BAHUS JTOCTHKEHUN COBPEMEHHOW OHMOJOTMM U OMOTEXHOJOTHUW ISl PAIlMOHAIBHOTO
MIPUPOAOIIOIb30BAHUS;

YMEHHE peliaTh 3JIeMEHTapHble TEHETHYECKHE 3aJadd Ha MOHO- U JUTHOpPHIHOE
CKpeLMBaHME, CLIEIUICHHOE HAClIeZIOBaHUE, COCTABIATh CXEMbl MOHOIMOPHUIHOTO CKpELUBaHMS
JUIS TIPEJICKa3aHMsl HACIEOBaHUs IPU3HAKOB Y OPTaHU3MOB;



YMEHHE BBIIIOIHATH JTA0OPATOPHBIE U MPAKTUYECKHE PabOThI, COOMIOATh MpaBUiIa MPH
pabote ¢ yueOHBIM 1 Ja00paTOPHBIM 000PYIOBAaHHEM;

YMEHUE KPUTHYECKU OLEHHMBATH M WHTEPIPETHPOBATH MH(OpMAIUIO OHMOJIOTHYECKOTO
COJIepKAHNUs, BKJIIOYAIOLIYIO IICEBAOHAYYHbIE 3HAHMS W3 Pa3IMUYHBIX HMCTOYHMKOB (CpeAcTBa
MaccoBOW HMH(pOpPMAINH, HAYYHO-TIONYJISIPHBIE MaTepUalIbl), STUYECKHE ACIIEKThl COBPEMEHHBIX
UCCIICIOBaHUI B OMOJIOTMH, MEAULINHE, OMOTEXHOJIOTHH;

yMEHHE CO037aBaThb COOCTBEHHBIC THCHMEHHBIE W YCTHBIE COOOIICHHS, 0000mmas
6I/IOJIOFI/I‘-I€CKyIO I/IHq)OpMaLII/IIO U3 HCCKOJIBKMX HWCTOYHUKOB, TpPaMOTHO HCIIOJIb30BATh
MOHSATUHHBIN anmapat OHOJIOTHH.

[IpeameTHpie  pe3ynbTaThl  OCBOCHHS  ydeOHOoro mipeamera «buonorus» ¢ 11
Kacce JOJDKHBI OTPaXkaTh:

c(OpMUPOBAHHOCTh 3HAHUW O MECTE€ U POJIM OUOJIOTMH B CHUCTEME HAyYHOTO 3HAHUSA
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMH COBPEMEHHOHM €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJIe POCCUMCKHUX U 3apyOeKHBIX yUEHBIX-OUOJIOTOB B pa3BUTHE
O6uonornu, PyHKIIMOHAIBHOM IPaMOTHOCTH YEJIOBEKaA JUISl PELICHHS dKU3HEHHBIX 3371a4;

YMCHUC PACKPBIBATH COACPIKAHUC 6I/IOJ'IOFI/I‘-IGCKI/IX TCPMHUHOB U MOHSTHIH: BU, TIOITYJIAUA,
reHoOH/I, DSBOJIONHMS, JABWXKYyHUME CUIbl  ((pakToppl) DBONIOIWH, MPUCITOCOOICHHOCTD
OpPTaHW3MOB, BHJ000pa3OBaHHE, OSKOJOTHYECKHE (AKTOPBI, OSKOCHUCTEMa, MPOAYIEHTHI,
KOHCYMEHTBI, PEIYIIEHTHI, IEMTU MMATaHHsI, YKOJIOTHUECKas MUpamMua, Onoreorenos, onocdepa;

yMeHHe Wu3Jarath Ouoyiornyeckue Tteopuu (dBosonroHHas Tteopus Y. JlapBuHa,
CHHTETHYECKasi TEOpUs HBOJIOIMUH), 3aKOHBI M 3aKOHOMEPHOCTH (3apoiblimeBoro cxonacrsa K.
M. bapa, yepenoBanus TJIaBHBIX HampaBiieHU u nyted sBomonuu A. H. CeBepiioBa, yueHust o
6uocdepe B. U. Bepnajckoro), onpeaensTh rpaHULBI UX TPUMEHUMOCTH K KUBBIM CUCTEMAaM;

YMCHHUEC BJIaJ€Th MCTOAAMU HAYYHOI'O ITIO3HAHUS B OMOJIOTUH: Ha6J'IIOI[eHI/IC n OIIMCaHue
JKHUBBIX CHCTCM, IIPOLCCCOB U HBHGHHﬁ, opraHus3anuvss MW IPOBCACHUC OHOJIOTHYECKOTO
OKCIICPUMCHTA, BBIABMIKCHHUEC THUIIOTC3bI, BBLISBJICHUC 3aBUCUMOCTH MCKIAY HCCICAYCMBIMU
BCIIMYHMHAMU, 00BsICHEHHE MOJIYUYCHHBIX PE3YJIbTATOB, HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ,
TeOpI/Iﬁ 1 3aKOHOB, YMCHHC J€J1aTb BbIBOJIbl HA OCHOBAHWH ITOJYUCHHBIX PE3YIbTATOB;

YMEHHE BBIJICIIATH CYIIECTBEHHBIC PH3HAKNA CTPOCHUS ONOJIOTNYECKNX 0OBEKTOB: BUJIOB,
HOMYJSIUN, TMPOJYIEHTOB, KOHCYMEHTOB, pEAYIEHTOB, OHOTCOIEHO30B U HKOCUCTEM,
OCOOCHHOCTH  IPOIIECCOB:  HACIICACTBEHHOW  HM3MEHYMBOCTH, €CTECTBEHHOTO  0TOODa,
BU000pa30BaHus, MPUCIIOCOOICHHOCTH OPTraHU3MOB, JEHCTBHS 3KOJIOIMYECKHX (DaKTOPOB Ha
OpTaHM3MBI, IIEPEHOCA BEIIECTB U ITOTOKA YHEPTHH B YKOCUCTEMAX, AaHTPOIIOTCHHBIX U3MEHEHHH B
HKOCHUCTEMax CBOEH MECTHOCTH, KPYTOBOPOTa BEINECTB M OHWOT€OXMMHMYECKHX LHUKJIOB B
ouocdepe;

YMEHHUE NMPUMEHATH MOITy4YEHHBIC 3HAHUS A1 OOBSICHEHUsI OMOIOTHYECKUX MPOLIECCOB U
SBJICHUH, 1151 IPUHATHS MPAKTUUYECKUX PEIIeHUI B TOBCETHEBHOM KU3HHU C LENbI0 00ecrieueHus
0€30IIaCHOCTH CBOETO 3[0POBbS M 3J0POBBS OKPYXAIOIIUX JIIOAEH, COOJMIOACHUS HOPM
rPaMOTHOTO TOBEACHHUSI B OKpYXKarolled MNPUPOAHON cpele, MOHMMaHHE HeO0OXOIUMOCTH



HCITOJIL30BaHUS JOCTHKEHU I COBPEMEHHOM ouoIoruu TS panroHaIbHOTO
MPUPOIOTIOIB30BAHMS;

YMCHUC pCHIATh 3JICMCHTAPHBIC 6I/IOJIOFI/I‘-I€CKI/IG 3a/la4y, COCTAaBJIATHL CXCEMbI IICPCHOCA
BEIIIECTB 1 YHEPTHUH B SKOCHCTeMax (11U MUTAHMUS );

YMEHHE BBIIIOIHATH JTA0OPAaTOPHBIE U MPAKTUYECKHE PAabOThI, COOMIONATh MpaBuUiIa MPH
pabote ¢ yueOHBIM 1 Ja00paTOPHBIM 000PYIOBAaHHEM;

YMEHUE KPUTHYECKU OICHHBATh M WHTEPIPETHPOBATH HH(POpMAIUIO OMOJIOTHYECKOTO
COJIepKaHNUsl, BKJIIOYAIOLIYIO ICEBIAOHAYYHbIC 3HAHMA W3 Pa3IMYHBIX HMCTOYHHMKOB (CpeAcCTBa
MaccoBOi HWH(OpMaIMK, HAYYHO-TIOMYJSPHBIE MaTepHallbl), pPacCMaTpUBaTh TJIOOAIBbHBIC
HKOJIOTHYECKUE MPOOIEMBbI COBPEMEHHOCTH, (DOPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
TIO3HIINIO;

yMEHHE Cco37aBaTh COOCTBEHHBIC TMCBMEHHBIE M YCTHBIE COOOIIEHUs, 00001Ias
6I/IOJIOFI/I‘-I€CKyIO I/IHq)OpMaLII/IIO n3 HCCKOJIBKUX HUCTOYHHUKOB, I‘paMOTHO HCIIOJIb30BaATh
MOHSATUHHBIN anmapat OHOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHE

10 KJIACC
Ne HauMeHOBaHHe pa3zesioB U TEM KosimdecTBO 4yacos
n/m IporpaMMbl Bcero| KoHTpoJsbHBIE [pakTUYecKue
paboThl paboThl
1 ByoJsiorusa Kak Hayka 2 | BBegUTe 3HaUeHHUEe 0.5
2 2KuBble cMCTeMbI U UX OpraHU3aLus 1 | BBeguTe 3HAYEHME || BBeJUTE 3HAUYEHHE
3 XHMMHUYECKUN COCTAB U CTPOEHUE KJIETKHU 8 ||BBeaWTe 3HAYEHUE 1
4 2Ku3HeeATe/IbHOCTD KJIETKH 6 | BBeAUTE 3HAUYEHUE || BBEJUTE 3HaUEHHE
5 PasMHOxeHUe U HHAUBU/IyaIbHOE 5 ||BBeguTe 3HaYeHHE 1
pa3BUTHE OPTAaHU3MOB
6 HacsencTBeHHOCTb U H3BMEHYHBOCTD 8 | BBeauTe 3HAYEHUE 1.5
OpraHu3MOB
7 Cenexyust opraHu3MoB. OCHOBBI 3 ||BBeAMTE 3HAUYEHUE || BBEJUTE 3HaUEHHE
OHUOTEXHOJIOTUH
8 PesepBHOe Bpems 1 ||BBeguTe 3HaYeHHUe || BBeJUTE 3HAUYEHUE

‘,[[06aBI/ITb CTPOKY

IOBIIEE KOJIMUECTBO YACOB [0 IPOTPAMME || 34 | 0 4
11 KJIACC
Ne HaumeHnoBaHue pa3aesioB U TeEM IIPOrpaMMbl | KosnuecTBO Yacos ‘ 5}
n/n Bcero KoHTposibHbIE [IpakTuyeckue
paboThl paboThI B
1 JBOJIIOIIMOHHASA OHOJIOTHUA 9 BBE/IUTE 3HAYEHHE 1 [
h
2 Bo3HUKHOBEHHE U pa3BUTHUeE )KU3HU Ha 9 BBEJIUTE 3HaYeHHe 0.5 [
3eMJie hi
3 OpranusMel U OKpy:xarolas cpeja 5 BBe/IUTE 3HAYEHHE 1 [
h
4 Coo611ecTBa U 3KOJIOTUYECKHE CUCTEMBI 9 BBe/IWTe 3HaYeHHe | BBeJUTe 3Ha4YeHHUe ||
hi
5 Pe3epBHoe BpeMH 2 BBeJWTe 3HAa4YEeHHe BBeJHTe 3HAa4YeHHe [
h

‘ﬂOGaBHTbCTpOKy

OBLEE KOJIMYECTBO YACOB I10 [IPOTPAMME || 34 |

2.5

—
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INOYPOYHOE INIJTAHUPOBAHUE

10 KJIACC
Ne Tema ypoka KosinyecTBO 4yacoB /
n/m Bcero|| KoutposbHsble || [lpakTudeckue || 13
paboThl paboThl
1 ||[[Buosiorus B cucteMe Hayk]| 1 BBEJIUTE BBEJIUTE BB
3Ha4YeHUe 3HaYeHHe )
2 ||[[MeToabl mO3HAHUSA KUBOW MPUPO/IbI. 1 BBEJUTE 0.5 BB
[IpakTHyeckas pa6oTta N2 1 «Mcnosib3oBaHuUe 3Ha4YeHue )
pa3/JIMYHBbIX METO/A0B NPU U3YUEHUHU
6M0JIOTUYECKHUX 00EKTOB| |
3 ||[[Buosoruvyeckue cucTeMbl, IPOLECCHI U UX 1 BBEJUTE BBeJUTE BB
n3ydyeHue]] 3HaYeHue 3HayeHue )
4 ||[[XuMuuyeckuid cocTaB KJeTKU. Boaa u 1 BBeJIUTE BBeJUTE BB
MUHepaJIbHble COJIH]| 3Ha4YeHue 3HaYeHHe )
5 |[[benku. CocTaB 1 cTpoeHue 6eNKOB]| 1 BBEJUTE BBeJUTE BB
3Ha4YeHue 3HaYeHHe )
6 ||[[PepmeHTBHI — OHOJIOTUYECKHE KATAJIU3ATOPHL || 1 BBEJJUTE 0.5 BB
JlabopaTopHas pabora N2 1 «M3yyeHue 3Ha4YeHue )
KaTaJIUTUYECKOU aKTUBHOCTU GepMeHTOB (Ha
npuMepe aMuJia3bl UM KaTaasbl)»]]
7 |[[[YraeBoapl. Jlunubi] | 1 BBeJUTe BBeJUTE BB
3Ha4YeHue 3HaYeHHe )
8 ||[[HyxnenHoBble kucaoTbl. ATO]] 1 BBEJUTE BBeJUTE BB
3Ha4YeHue 3HaYeHHe )
9 |[[[McTopus 1 MeTO/ibl U3YUEHUSI KIETKHU. 1 BBEJUTE BBeJUTE BB
KineTouyHas Teopus]] 3Ha4YeHue 3HaYeHHe )
10 |[[Kn1eTka kaK 1e/10CTHAs )XKUBas cucTeMal | 1 BBEJIUTE BBEJIUTE BB
3Ha4YeHue 3HaYeHHe )
11 |[[CTpoeHUE 3yKapUOTUYECKOMN KJIETKH. 1 BBEJIUTE 0.5 BB
JlabopaTopHas pabota N2 2 «M3yyeHue 3Ha4yeHue )
CTPOEHMS KJIETOK pacTeHUH, )KUBOTHbIX, [PUOOB
M 6aKTepuy MoJL MUKPOCKOIIOM Ha FOTOBBIX
MUKpOIpenapaTax U UX onvMcaHue»||
12 ||[[O6MeH BewecTB UK MeTab01M3M] | 1 BBEJIUTE BBEJIUTE BB
3Ha4YeHUe 3HaYeHHe )
13 |[[[®PoTocuHTe3. XeMocUHTE3] ] 1 BBEJIUTE BBEJUTE BB
3Ha4YeHUe 3HaYeHHe )
14 |[[[9HepreTudeckuii o6MeH]] 1 BBEJUTE BBeJUTE BB
3Ha4YeHUe 3HaYeHHe )
15 ||[[’Ku3HeHHBIN LUKJ KJ1eTKU. [lesieHHre KIeTKHU. 1 BBEJUTE 0.5 BB
MuTo3s. JlabopaTopHas pabota N2 3 3Ha4yeHue )
«HabnroeHne MUTO3a B KJIeTKax KOHYUKaA
KOpellKa JiyKa Ha FTOTOBbIX
MUKpomnpenapaTax»]]



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
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Ne Tema ypoka KosinyecTBO 4yacoB /

n/m Bcero|| KoutposbHsble || [lpakTudeckue || 13

paboThl paboThl

16 |[[BuocuHTe3 6eska. Peakuiuss MaTpU4YHOTO 1 BBEJUTE BBEJVTE BB
cuHTe3a] | 3Ha4YeHUe 3HaYeHHe )

17 |[[TpaHcasauusa — 6uocuHTE3 6eskal| 1 BBEJIUTE BBEJIUTE BB

3Ha4YeHUe 3HaYeHHe )

18 ||[[HeksieTouHbIe GOPMBI }KU3HU — BUPYCHI |] 1 BBEJIUTE BBEJUTE BB

3Ha4YeHUe 3HaYeHHe )

19 ||[[©@opMbl pa3MHOXEHUSI OPTaHU3MOB] ] 1 BBEJUTE BBeJUTE BB

3Ha4YeHUe 3HaYeHHe )

20 |[[[Me¥no03]] 1 BBEJIUTE BBEJIUTE BB

3Ha4YeHue 3HaYeHHe )

21 |[[[O6pa3oBaHME U pa3BUTHE MOJIOBbIX KJIETOK. 1 BBEJIUTE 0.5 BB
OnsiopoTBopeHue. JlabopaTopHas paboTta Ne 4 3Ha4YeHUe )
«H3yuyeHue cTpoeHUs MOJOBBIX KJIETOK Ha
rOTOBbIX MUKpOTpenapaTax»]]

22 ||[[MHmuBUAyanbHOE pa3BUTHE OPraHU3MOB]] 1 BBEJUTE BBeJUTE BB

3Ha4YeHue 3HaYeHHe )

23 |[[[TeneTnKa — HayKa 0 HacJeJCTBEHHOCTHU U 1 BBEJUTE BBEJVTE BB
M3MEHYUBOCTH]] 3Ha4YeHue 3HaYeHHe )

24 |[[[3axkOHOMEpPHOCTH HAC/JeA0BaHHUS IPHU3HAKOB. 1 BBEJUTE BBEJVTE BB
MoHorubpuaHoe ckpeluBaHue|| 3Ha4YeHUe 3HaYeHHe )

25 |[[[AurnbpugHoe cKpeliMBaHue. 3aKOH 1 BBEJIUTE BBEJUTE BB
HEe3aBHCUMOTO0 Hac/e/JOBaHHs NIPU3HAKOB] | 3Ha4YeHUe 3HaYeHHe )

26 ||[[CuensieHHOE HacJieJOBaHUE IPU3HAKOB. 1 BBEJIUTE 0.5 BB
JlabopaTopHas pabora N2 5 «M3yyeHue 3Ha4yeHue )
pe3yJIbTaTOB MOHOTUOPHUIHOTO U
JIUTMOPUIHOTO CKpellluBaHus Y Ap0o30duJibl Ha
rOTOBBIX MUKpOIpenapaTax»||

27 |[[[TeneTuka nosia. HacsiegoBaHue Npu3HaKoOB, 1 BBeJUTEe BBEJUTE BB
CLieNJIeHHbIX C T0JIOM]] 3Ha4YeHue 3HaYeHHe )

28 |[[[MU3meHunBOCTb. HeHacneacTBeHHas 1 BBEJUTE 0.5 BB
M3MEeH4YUBOCTb. JlabopaTopHas paboTta Ne 6. 3Ha4yeHue )
N3ydyeHne MoaMPUKALMOHHOW H3MEHYUBOCTH,

NOCTPOEHUE BAPUALIMOHHOIO psAia U
BapUalMOHHOU KPHUBOMN»|]

29 |[[[HacnepcTBeHHAsi NK3BMEHYUBOCTbD. 1 BBEJUTE 0.5 BB
JlabopaTopHas pa6ota N2 7. «cAHa/u3 MyTanuu y 3HayeHue )
JIp030QUIbI Ha TOTOBBIX MUKpOIpenapaTax»||

30 |[[[TeneTuKa yesoBeKa || 1 BBEJIUTE BBEJUTE BB

3Ha4YeHUe 3HaYeHHe )

31 ||[[Pe3epBHBbIi1 ypok. 060611I€HME 10 TEME 1 BBEJUTE BBeJUTE BB
«HacsnecTBEHHOCTh M UBMEHYUBOCTD 3Ha4YeHUe 3HaYeHHe )

OpPraHu3MoOB» ]|
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Ne Tema ypoka KosinyecTBO 4yacoB ‘ /
n/m Bcero|| KoutposbHsble || [lpakTudeckue || 13
paboThl paboThl
32 |[[[Cenekuyusi KaK HayKa U npo1ecc || 1 BBEJIUTE BBEJUTE BB
3HaAYeHUe 3HaYeHUe )
33 |[[[MeToAbl ¥ JOCTUKEHHUS CeJIeKI[UM PACTEHUHN U 1 BBeJHTE BBeJUTE BB
PKUBOTHBIX] | 3Ha4YeHUe 3HaYeHHe )
34 ||[[buoTexHOJI0TUSA KAaK OTpaCJb pou3BoAcTBa || || 1 BBEJIUTE BBEJUTE BB
3HaAYeHUe 3HaYeHUe )
‘ﬂ06aBI/ITb CTPOKY
(OBIIEE KOJIMUECTBO YACOB 10 IPOTPAMME || 34 || 0 | 4 [
11 KJIACC
Ne Tema ypoka KosndecTBo yacoB
n/n Bcero|| KontposbHeblie || [IpakThyeckue
paboThl paboThl
1 [[9BostO1MSI ¥ MEeTO/1bI €€ U3y4yeHus || 1 BBEJIUTE BBEJIUTE
3Ha4YeHue 3Ha4YeHue
2 |[[[McTopus pa3BUTHS NPeACTaBIEHUN 06 3BOTIOLHUH] | 1 BBEJHUTe BBEJUTe
3Ha4YeHue 3Ha4YeHue
3 [[MukpoaBostonus]] 1 BBeJUTe BBeJUTe
3Ha4YeHue 3Ha4YeHue
4 |[[Monynsinusa Kak 3JieMeHTapHas e JUHHUIA BU/1a U 1 BBe/IUTE 0.5
aBoJitonMu. JlabopatopHas pa6orta N2 1 «CpaBHeHUe SHatueHne
BU/I0B 110 MOP$OJIOTUYECKOMY KPUTEPUIO»]]
5 |[[[ABwxy1iiue cubl (3JieMeHTapHble GAKTOpPBHI) 1 BBe/IUTe BBe/lUTe
3B0ﬂKHlHH]] 3Ha4YeHue 3Ha4YeHue
6 |[[EcTecTBeHHBI} 0T6OD U ero ¢popMbl]] 1 BBEAUTE BBEJUTE
3Ha4YeHue 3Ha4YeHue
7 |[[[Pe3ypTaThl 3BOJIIOLUU: IPUCIOCOOJIEHHOCTD 1 BBEJUTe 0.5
OpraHu3MoOB U BUZ006pa3oBaHue. JlabopaTopHas paboTa SHaueHue
Ne 2 «OnucaHue NpuUCIOCcoO6JIEHHOCTU OpraHu3Ma U eé
OTHOCUTEJIbHOTO XapaKTepar|]
8 |[[HampaBJsieHHS ¥ yTH MAaKpPO3BOJIIOIUH] ] 1 BBE/IUTE BBE/IUTE
3Ha4YeHue 3Ha4YeHue
9 |[[[Heo6paTrMoCTb 3BoIIOLUH] ] 1 BBE/IUTE BBE/IUTE
3Ha4YeHue 3Ha4YeHue
10 |([[McTopus »kU3HU HA 3eMJie U MeTO/ibl €€ U3y4yeHus| | 1 BBEJHTE BBEJUTE
3HAa4YeHue 3HAa4YeHue
11 |[[TunoTe3bl MPOUCXOXKAEHUS )KU3HU Ha 3emJie]] 1 BBEJHTE BBEJHUTE
3HAa4YeHue 3HAa4YeHue
12 |[[[Pa3BuTHE KM3HU Ha 3eMJie 10 3paM U nepuoaam]] 1 BBEJHTE BBEJHUTE
3HAa4YeHue 3HAa4YeHue
13 |[[[OcHOBHBIE 3TANbI 3BOJIIOIIUUA PACTUTEJNBHOTO U 1 BBEJHTE 0.5
»kBOTHOTO Mupa. [IpakTuueckas pabora N2 1 «M3yyeHue SHateHne
MCKOMaeMbIX OCTaTKOB paCTeHUU U XKUBOTHBIX B
KOJIJIEKIIUSAX»] ]
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Ne Tema ypoka KosinyecTBo yacoB
n/n Bcero|| KouTposibHble || [IpakTUyeckue
paboThl paboThl
14 |[[CoBpeMeHHasi cucTeMa OpraHUYecKoro Mupal| 1 BBe/IUTE BBe/IUTE
3HAa4YeHue 3HAa4YeHue
15 |[[9Bostonus yesnoBeka (aHTpomnoreHes)]| 1 BBEJHUTe BBEJHTe
3HAa4YeHue 3HAa4YeHue
16 |[[[iBmky1iue cuiibl (GaKToOpbl) aHTpoOIOreHe3al]] 1 BBEJHTE BBEJHUTE
3HAa4YeHue 3HAa4YeHue
17 |[[[OcHOBHBI€ CTaM1 3BOJIOLUH YeI0BeKa]] 1 BBe/lUTe BBe/IUTe
3Ha4YeHue 3HAa4YeHue
18 |[[YenoBeueckue pachbl ¥ MPUPOHbIE afaNTALlUH 1 BBEJHTE BBEJHUTE
quOBeKaH 3HAa4YeHue 3HAa4YeHue
19 |[[[Pe3epBHBIH ypoK. O606IIEHHE IO TEME 1 BBEJHTE BBEJHUTE
«Bo3HUMKHOBEHME Y pa3BUTHE KU3HU Ha 3eMJier] | SHaueHue SHaueHue
20 |[[[9kosorust KaK HayKa]] 1 BBEJHTE BBEJHUTE
3Ha4YeHue 3HAa4YeHue
21 |[[[Cpenbl 06MTaHUSA U 3KOJIOTHYECKUE GaKTOPHI]| 1 BBE/IUTE BBe/IUTE
3HAa4YeHue 3HAa4YeHue
22 |[[[A6uoTuueckue pakTopsl. JlabopaTopHas pa6ora Ne 3. 1 BBEJHTE 0.5
«Mopdosioruiueckre 0CO6€eHHOCTH pacTeHUM U3 pa3HbIX SHateHne
MecT 06uTaHusA». JlJabopaTopHas paboTa N2 4. «BiusiHue
CBeTa Ha POCT U pa3BUTHE YEPEHKOB KoJieycar|]
23 |[[[BuoTHuyeckue pakTopsbl]] 1 BBEJHUTE BBEJUTE
3HAa4YeHue 3HAa4YeHue
24 |[[[9kosioTHYECKHE XapaKTEPUCTUKHU MOMYJISILIHH. 1 BBEJHTE 0.5
[IpakTuyeckas paborta N2 2 «[loacyéT nj0THOCTHU SHateHne
NONyJsALUN pa3HbIX BUA0B pacTeHUN»]]
25 |[[[Coo61iecTBa OpraHM3MOB — GHOIIEHO03]] 1 BBE/IUTE BBE/IUTE
3Ha4YeHue 3Ha4YeHue
26 |[[[3koJsioruyeckue cucteMsl (3KocucTeMbl)]] 1 BBe/UTe BBe/UTe
3Ha4YeHue 3Ha4YeHue
27 |[[[OcHOBHBIE TOKA3aTEJN IKOCUCTEMBL. IKOJIOTUYECKUE 1 BBEJHUTe BBEJHUTe
nupaMu/bl. CBoMcTBa akocucTeM. CyKueccus]] SHaueHue SHaueHue
28 |[[[IpupoaHbIe 9KOCUCTEMBI] | 1 BBEJIUTE BBEJIUTE
3Ha4YeHue 3Ha4YeHue
29 |[[AHTpOIOreHHble 3KOCHCTEMB]] 1 BBE/UTE BBeJIUTe
3Ha4YeHue 3Ha4YeHue
30 ||[[Buocdepa — ryiobanbHas skocucTeMa 3eMJH|| 1 BBEJHTE BBEJUTE
3HAa4YeHue 3HAa4YeHue
31 |[[[3akoHOMEPHOCTH CylecTBOBaHUS 61Mocdephl]] 1 BBEJHTE BBEJUTE
3Ha4YeHue 3Ha4YeHue
32 |[[[YenoBeuecTBO B 6Hochepe 3emin]] 1 BBEJHTE BBEJUTE
3Ha4YeHue 3Ha4YeHue
33 ||[[CocymiecTBOBaHME TPUPO/IbI U YeJI0BeueCcTBa]] 1 BBEJHTE BBEJUTE
3HAa4YeHue 3HAa4YeHue



https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

KosinuecTBO 4yacoB

Ne Tema ypoka
n/m Bcero|| KonTposabHbie || [IpakTUueckue
paboThl paboThl
34 |[[[Pe3epBHBIH ypok. 0606111eHHE TeMbl «CO006IIeCTBa U 1 BBe/IUTE BBE/IUTE
3KO0JIOTUYECKHE CUCTEMbI»]] 3Ha4eHue 3Ha4YeHUe
‘[[O6aBI/ITb CTPOKY
‘OBH_[EE KOJIMYECTBO YACOB I10 [IPO'PAMME H 34 H 0 ” 2.5




YYEBHO-METOJUYECKOE OBECIEYEHME OBPA30BATEJLHOI'O
MPOLIECCA
OBSI3ATEJbHBIE YYEBHBIE MATEPHAJIBI 111 YYEHUKA

1. YuebHo-MeTOIMUECKOE OOecreueHrne y4eOHoro mporecca nmpeycMaTpuBaeT UCIOIb30BaHHUE
YMK (yueOHO-MeTOAMYECKHUX KOMIUIEKCOB) Mo Owmomormu 10 m 11 xmaccoB. YueGHO-
METOJMYECKIE KOMIUICKCHI Ui u3ydeHus Omonoruu B 10—11 kmaccax Ha 0a30BOM YpOBHE,
co3nanHble aBTOpckuM KojuiektuBoM (B. WM. CuBornazos, U. b. Aradononra, E. T. 3axapoga),
CONlepKaT, KpoMe Yy4eOHHKOB, BKJIIOYCHHBIX B @DenepalbHBIl TEpeUYeHb, JICKTPOHHBIC
NPUJIIOKCHNUS, YIeOHO-METOINYECKHE TIOCOOUS U pabovre TeTpaau. DICKTPOHHbBIC MPHIOKCHHS
JOCTYIHBI Ha O(hUIIMATBHOM caiiTe u3aareinbcTBa www.drofa.ru.

CuBornazoB B. U., Aradonosa U. b., 3axapoBa E. T. buonorus. O0mas ouonorus. ba3oBsrii
ypoBeHb. 10 kiacc: yueoHuk. — M.: [lpoda,

Mumakosa B. H, Jloporuna JI. B., AradonoBa U. b. Pemenne 3amau mo reHeruke: ydeOHOE
nocobue. — M.: JIpoda, mroboe uznanue.

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

A.l0.MoHueBa. A.B.TopranoB. buonorus B cxemax u tabnunuax 9KCMO MockBa. 2012 r

. . NNlepHep. bnonorus. MonHblA CNpaBOYHUK AN NOAroToBkn K E I 3. M. Actpenb 2012 r
FotoBuMcs Kk EMD. O6wasa 6uonorna M ipocda 2012 r

EM> 2012 r. buonorua. M. Actpenb 2012r

Er3. O6bwas 6monorusa. KoHTponbHble naMmepuTtesnibHble Matepmnansl M MNpoceeweHne 2012 r
N.P. MyxamegyxaHoB. MacTtepckas yumtens « TecTbl, 3a4eTbl, 6amuyonpockl 10-11 knacc» M
«BAKO» 2007 r

O6was 6uonorunsa: YuebHuk / NMop pea. KoHcTtaHTMHOBa B.M.. - M.: Academia, 2018. - 704 c.
BopoHuos, H.H. bnonorusa. O6buwas 6uonormnsa. 10-11 knaccel: YuebHuk ans
obweobpasoBaTenbHbIX yupexaeHuii: basosbin yposeHb / H.H. BopoHuos. - M.: lMpocs.,
2022. - 304 c.

Jenwa-Cunonunukasa, M.A. Obwas u caHuTapHas MMKPOBMOIOrusa ¢ TEXHUKOM
MUKpoburonornyecknx mccnegosaHuin: YyebHoe nocobue / M.A. Jenwa-CruoHnukas. - Cr6.:
NaHb, 2022. - 588 c.

3axapoB, B.b. Pabouasa TeTpaab no obuwen 6uonornm: 10-11 knacc: K: YuebHuky B.B.
3axaposa, A.l. MyctadmHa, B.U. Cusornasosa, H.M. YepHoson "Obwasa 6uonorusa. 10-11
knacc" / B.b. 3axapos, E.T. 3axapoBa, A.[l. Kynaes, B.W. Cnsornasos. - M.: Dk3ameH, 2. -
157 c.

T A NoBkoBa. NoarotoBka K onuMmnuaaam no éuonormm 8-11 knaccos. M Alipuc-npecc 2011



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

www.informika.ru - an1eKTpoHHbI y4yebHuk "brnonormsa” (Bep. 2.0 - 2000) n3 umkna
"Obyuatowme aHumknoneanmn". - YuyebHbli Kypc, KOHTpOSbHble Bonpockl. (Kak nonb3oBaTtbcs
- cM. "Momouwb".)

www.college.ru - pasgen "OTkpbITOoro konnegxa" no bnonornun. YuebHuk, mogenu, On-line
TeCTbl, YYUTESIO.

www.skeletos.zharko.ru - "OnopHo-gBuratenbHas cmcrema yenoseka". O6pasoBaTenbHbIi
canT no npeamety brnonorus, kypc Yenosek. CTpoeHue ckeneta. MbiweyHas cmctema. Kak
370 paboTtaeT. MpMNoXeHNs: 2 CKeNeTHbIX SHUMKAoNeANN; AN yunuTens - ypoku,
nabopaTopHble, 6 TeCTOB C OTBETaAMMU.

www.biodan.narod.ru - "buoflan" - buonorus ot JaHbl. HoBocTn 1 0630pbl No 6uonorun,
akonormu. MNMpobnembl u Teopunun. ECTb TeMaTnyeckme BbiNyckn, poToranepeun, bnorpadpum
BE/IMKUX YUYEHbIX, CNeLcioBapb.

www.bio.lseptember.ru - ang yuntenen " nay Ha ypok buonorun". Ctatbm no: boTaHuke,
3oonoruu, buonornm - Yenosek, Ob6wen 6uonorum, KoN0run.

www.bio.1lseptember.ru - rasera "buonorusa" (Mexay BbIXO40M O4epegHOro HoMepa raseThbl
M NosiBNEHNEM MOJIHOTEKCTOBOW BEPCUMM HOMEpa Ha CalTe YCTaHOBJ/IEH FOA0BOM MHTepBas)

www.kozlenkoa.narod.ru - 31oT cant KosneHko A.l. - npenogasaTtens v ans
npenogasaTenen, Ansa Tex, KTO YYUTCH CaM U YUUT APYrUx; OYHO U AUCTAHLUMUOHHO,
6uonornu, XMmMumn, Apyrum npeaMmeTam - ¢ NOMOLbIO KOMMNbloTepa U NHTepHeT.

www.nsu.ru buonornga B Bonpocax n oTBeTax - yyeHble HOBOCMGMDCKOFO AxkaaeMropogka
O0TBEYaAlT Ha BOMPOCHI CTapLeK/1aCCHUKOB.

www.websib.ru - pasgen "bnonorusa" Hosocnbupckoii ob6pasosaTtenbHon ceTn. Noabopka
MaTepuasnoB M CCbIOK (MpOrpaMMbl, MPOEKTbI, MaTepUanbl Y YPOKY, abUTypueHTy).

www.nrc.edu.ru - "buonornyeckast KaptuHa mmpa" - pasgen 3/1eKTPOHHOro y4yebHumka
"KoHuenunn coBpeMEHHOro ectecTtBo3HaHmsa". KoHUenunm NpomcxXoXaeHns XXn3Hm n Teopum
aBontounmn. (Mepexoa no ccoeinke BHU3Yy "danee...".)

www.floranimal.ru - "FLORANIMAL - pacTteHuns n »xnBoTHble" Kak aHuuknoneaus. (O6bem
MHpopMaunm BnedatnseT.) BoibpaTtb 6yKBY, OTKpOeTCsl CTpaHuua ¢ AByMsa 60/bwMMK
KOJIOHKaMu Ha3BaHui: PacteHnsa n XXnMBoTHble. BbibpaeM Mo Ha3BaHUIO - OTKPbIBAETCS
onucanme n oTo.

www.filin.vn.ua - "OunmH" - MNAKCTpUpPOBaHHasA 3HUMKIONEAMNS XMBOTHbIX. K coxaneHuto
He Bce pa3aenbl rotoBbl. Onucanmsa n doTorpadun.

www.nasekomie.h10.ru "Hacekombie" O HacekoMbIX A5 LUKOSIbHUKOB - ONMMCAaHUE OCHOBHbIX
BMAOB, PUCYHKM.

www.invertebrates.geoman.ru Hacekomblie. MonynspHas kKHMra AkuMmywkuHa UN.U. c
MHOXECTBOM LIBETHbIX PUCYHKOB U poTorpadumn. -

www.bird.geoman.ru Ntuubl. MonynsapHasa kKHura AkMMywkmnHa U.U. ¢ MHOXXeCTBOM LIBETHbIX
PUCYHKOB M1 doTorpaduii.



www.animal.geoman.ru Mup XnBoTHbIX. lonynsapHas kHura AknmywkmHa U.UN. ¢
MHOXECTBOM LBETHbIX PUCYHKOB U poTorpacdun.

fish.geoman.ru Pbibbl. nnocTpmpoBaHHas aHUMKAoneans pbib.

www.plant.geoman.ru - XXu3Hb pacTeHunin. 3aHnmaTenbHo 0 60TaHuKe. bakTepun.
JlekapCTBeHHbIe pacTeHus.

www.livt.net - anekTpoHHas MNIOCTpUpOBaHHas aHUMKIoneans ">Xuneble cywecTea".
Knaccndukaums n dotorpadpum 6e3 Tekcra.

www.nature.ok.ru - Pegkne n ncyesatowme xmBoTHble Poccum. OnncaHmsa n ronoca peakmnx
XWNBOTHbIX.

www.bril2002.narod.ru - Buonormnsa ans wWKonNbHNUKOB. KpaTkast MHQOPM. No pa3aenam:
O6was 6uonorua, boraHuka, 3oonorusa, Yenosexk.

www.festival.1september.ru - ®ectnBane negarornyecknx naen "OTkpbITbii ypok" 2006 -
2007. Pazpen "MpenogaBaHune buonormn" - 86 crarten.
www.charles-darwin.narod.ru - Yapnb3 JapBuH: 6norpacdumsa n KHUru.



