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1) HOSACHUTEJIbHAS 3AIIMCKA

[Ipu pa3zpaboTke mporpamMMbl MO OHMOJIOTUM TEOPETUYECKYI0 OCHOBYIUISI OTIPEICICHUS
MOJXOJ0B K (OPMHUPOBAHUIO conepKaHHs y4deOHOTro mpeamera «bBHOJIOTHS» COCTaBHIIM:
koHrnentyanbHbeie mojoxeHuss ®I'OC COO o B3auMOOOYCIOBJICHHOCTH WEJIEH, COIEp’KaHMS,
pe3ynbpTaToB 00ydeHUss W TpeOOBaHWH K YPOBHIO IMOATOTOBKH BBITYCKHHUKOB, MOJIOKEHHS 00
O0MmMX HEesIX W MPHUHIUIAX, XapaKTepU3YIOIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHETO
obmero obpazoBanust B Poccuiickoit denepariu, a Takke MOJOKEHHS O crieluduke ONOJIOTHH,
e¢ 3HaYCHWH B TO3HAHWH >KMBOH TNPHPOJIBI U OOECICUCHHH CYIIECTBOBAHUS YEIIOBEYECKOTO
oOuiecTBa.

CornacHO Ha3BaHHBIM TIOJIOKEHUSIM OIpEeSIeHbl OCHOBHBIC (YHKIIUH TPOTPAMMEI TI0
Oouosiornu u €€ CTPyKTypa.

[Iporpamma no Omosioruu Ja€T MPeACTaBICHHE O MEIAX, 00 00IIel cTpaTerun 00y4eHus,
BOCIIMUTAHUS W PAa3BUTHA OOydalOmMXCS CpeacTBamMu ydeOHoro mnpeamera «buomorusy,
ompenenseT 00s3aTeNbHOE MPEIMETHOE COACP)KaHUE, €ro CTPYKTYpY, paclpeneieHue IIo
paszenaM M TeMaM, PEKOMEHIYEMYIO IOCIIEA0BaTeIbHOCTh U3yYeHHS Y4eOHOTO MaTepuaiia C
YI€TOM MEXIPEAMETHBIX ¥ BHYTPUIIPEIMETHBIX CBS3EH, JIOTHKH 00pa30BaTEIBHOTO Ipollecca,
BO3PACTHBIX 0COOCHHOCTEH 00yJarOInuXCsl.

B mporpamme mno OWOJIOTMM TakXKe YYUTHIBAIOTCS TpeOOBaHMSA K TUIAHHUPYEMBIM
JUYHOCTHBIM, METANpPEIMETHBIM W TPEAMETHBIM pe3yiibTaraM OOY4YeHHUS B (GOPMHUPOBAHUHU
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIHLHOM JACSITEIIBHOCTH/ YU€OHBIX IEHCTBHI 00yJarOIIUXCS 110
OCBOEHHIO COJIEP>KaHUS OMOJIOTHYECKOTO 00pa30BaHMS.

B nporpamme no 6uosiorun (10-11 xmaccel, 0a30BbIi YPOBEHb) peaM30BaH MPUHIIUI
MIPEEMCTBEHHOCTH B H3Y4eHUM Ouosiornu, Omaromaps dYeMy B HEW NPOCMaTpUBACTCS
HAIPaBJICHHOCTh HAa Pa3BUTHE 3HAHWI, CBA3aHHBIX C (POPMHUPOBAHHEM E€CTECTBEHHO-HAYYHOTO
MHUPOBO33PCHUSI  IICHHOCTHBIX  OPHEHTAllMid  JIMYHOCTH, OKOJIOTHYECKOTO  MBIIUICHUS,
MpPEJCTaBICHU O 370pOBOM oOpa3e >KM3HM U OEpeXHbIM OTHOIIEHHEM K OKpYXKarollen
IIPUPOJTHOM Cpelie.

[TosToMy HapsIy ¢ U3ydeHHEM O0IIEOHOIOTHYECKIX TEOPHil, @ TAK)KE 3HAHUIA O CTPOCHUH
KHUBBIX CHUCTEM DPa3HOTO paHra W CYINIHOCTH OCHOBHBIX IPOTEKAIOMIMX B HHUX IPOIIECCOB B
nporpaMme 1o OHOJOTHHM yJeNeHO BHHMAaHHE WCIOJb30BAHUIO TIOJYYCHHBIX 3HAHWHA B
MTOBCETHEBHOM JKMU3HU JUTSI PEIICHHS TPUKIIAIHBIX 32714, B T.4.: MTPO(UIAKTUKHA HACIEICTBEHHBIX
3a00JICBaHWA ~ YENOBEKa,  MEIMKO-TEHETHYECKOTO  KOHCYJIbTHPOBAHHS,  00OOCHOBaHWMS
HKOJIOTUYECKH IeJIeCO00pPa3HOT0 TIOBEACHHUS B OKpPYKAIOMIeW MPHUPOTHOW cpeie, aHailu3a
BIIMSTHHS XO3HCTBEHHOM NIESATETHHOCTH YEJIOBEKAa HA COCTOSHHE TPUPOJHBIX M UCKYCCTBEHHBIX
IKOCHUCTEM.

Ycunenne BHUMaHUS K MPUKIATHON HANIPAaBICHHOCTH y4eOHOTO TpeaMera «bruosorus»
MPOJIMKTOBAHO HEOOXOIMMOCTHIO 00ECTieueH s YCIOBHU /ISl PEIICHUS OJHOW M3 aKTyalbHBIX
3a/la4 IIKOJILHOTO OHMOJIOTMYECKOro oOpa3oBaHMsA, KOTOpas Ipeirnosaraer (GopmupoBaHHUE Yy
oOyJaromuxcss CHOCOOHOCTH aNanTHPOBATHCS K HM3MEHEHHUSAM JMHAMHUYHO Pa3BHBAIOLIETOCS
COBPEMEHHOTO MHUPA.

buonoruss Ha ypoBHE cpeaHero oOmiero oOpa3oBaHHs 3aHMMaeT BakHOe mecTo. OHa
obecrieunBaeT (HOpMUPOBAHUE Yy OOYYAIOUIUXCS TMPEICTABICHUNA O HAYYHOM KapTHHE MHDa,
pacmupsieT 1 000011aeT 3HAHUS O )KUBOH MPUPOJE, €€ OTIMIUTENBHBIX IPU3HAKAX - YPOBHEBOM
OpraHu3alliil W SBOJIIOLWH, CO3MAaET YCIOBHUS JUIA: TIO3HAHUS 3aKOHOB JKUBOW TPUPOIBI,
dbopmupoBanus (YHKIIMOHATHHONH T'PaMOTHOCTH, HaBBIKOB 3/I0pOBOTO M Oe3zomacHoro oOpasa
KU3HH, SKOJIOTHYECKOTO MBIIUICHHUS, IEGHHOCTHOTO OTHOIIECHHUS K )KHBOU IPUPOJIC M YEIOBEKY.

bonvwoe 3nauenue Ouonocuss umeem makdxce ONisl peuleHus B0CNUMAMENbHbIX U
pazsusarwux 3a0ay cpedHez2o 0bwe2o obpazosanus, coyuaruzayuu ooyyarowuxcs. VIzyuenue
OnosornM 0OecreurnBaeT yCIOBH s POPMUPOBAHUS HHTEIUICKTYaIbHBIX, KOMMYHUKAIIMOHHBIX
U WHQOPMAIMOHHBIX HABBIKOB, OCTETUYECKOH KYyJIbTYpbI, CIIOCOOCTBYET HWHTETPAIlUU
OMOJIOTUYECKUX 3HAHUH C TPENCTABICHUSAMH U3 JIPYTUX y4eOHBIX MPEIMETOB, B YaCTHOCTH,
¢u3uku, xumun U reorpadun. HazBanHbIe OJOXKEHUS O TPeAHA3HAYCHUN YIeOHOTO MpeaMeTa
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«buonorus» cocTaBUIM OCHOBY JUIsl ONIPENIEICHUS [TOAX0/10B K 0TOOPY U CTPYKTYPUPOBAHUIO €TI0
COJIepKaHus, IPEICTaBICHHOTO B IpOrpaMMme 1o OUOJIOTHH.

Ombop coodepocanus yuebHo2o npeomema «buonozusny na 6a3060m ypoeue ocyuwjecmeanén
€ no3uyuii Ky1smypocooopazno2o nooxood, B COOTBETCTBUU C KOTOPbIM 00y4YarolIuecs: JOJIKHBI
OCBOUTbH 3HAHUS U YMEHHs, 3HaYUMbIe s (popMuUpoBaHUS OOLIEH KyJIbTYpbl, ONpPEeIsonne
MOBEJICHNE YEJIOBEKAa B OKPYXKAIOIIEH MPUPOJHOU Cpeiie, BOCTpEOOBAaHHBIE B TMOBCEIHEBHOM
KU3HU U TpakTUdeckod nestenbHOCTH. Ocoboe MecTo B 3TOW cucTeMe 3HAHUN 3aHUMAIOT
AJIEMEHTHI COJEpPXKAHUS, KOTOPbIE CIIy’KaT OCHOBOM aisi (opMHpOBaHMS MPEACTABIECHUN O
COBPEMEHHOM €CTEeCTBEHHO-HAyYHOM KapTHHE MHpa M LIEHHOCTHBIX OPUEHTALUSAX JUYHOCTH,
CIOCOOCTBYIOIIUX TYMaHHU3AIIUNA OMOJIOTHYECKOTO 00Opa30BaHMsL.

CTpyKTypupOBaHHE COJEpKaHUs YYEOHOr0 Marepuaisa B MporpaMme 1o OWOJIOTHU
OCYILIECTBJIEHO C Y4ETOM NMPUOPUTETHOIO 3HAUEHUS 3HAHUHM 00 OTIMYUTEIBHBIX OCOOCHHOCTSIX
YKUBOU IIPUPOJIBL, O €€ YPOBHEBOW OPraHN3allMy U 3BOJIIOLUY.

B coomeemcmeuu ¢ smum 6 cmpykmype yuebnozo npeomema «buonocus» evioeneHuvl
cneoyouue cooepacamenvhvie aunuu: «buonocus kax Hayka. Memoovl Hayuno2o no3HaHusy,
«Knemxa xak 6uonocuueckasn cucmemay, «Opeanuzm kax ouono2udeckas cucmemar, « Cucmema
U MHO2000pasue Op2anudecko20 Mupay», «I80MI0YUS IHCUBOU NPUPOObLY, «IKocucmembvl U
npucywue um 3aKOHOMEPHOCIUY.

Ilenv uzyuenusa yueéonozo npeomema «buonozus» na 6a3080m ypoene - OBIAJICHUE
0oOyyaroUMMHUCS 3HAHUAMU O CTPYKTYPHO-(YHKIIMOHAJIBHOM OpraHu3alud >KHUBBIX CHCTEM
Pa3HOTO paHra ¥ NMpUOOPETEHHE YMEHHUM MCIIOIH30BATh 3TH 3HAHMS JUIsl TPAMOTHBIX JICHCTBUN B
OTHOIIIEHUH OOBEKTOB KMBOU MPUPOJIBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX TIPOOIIEM.

Hocmuosicenue yenu usyuenus yueonozo npeomema «buonocus)» na 6azoeom yposne
odecneuusaemcsa peuieHuem ciedylouiux 3a0au:

- OocBOeHHE OOy4aroUIMMUCS CUCTEMbl 3HAHUI O OMOJIOTUYECKUX TEOPUSIX, YUCHHSIX,
3aKOHAX, 3aKOHOMEPHOCTSAX, TMIIOTE3aX, MpaBUJIaX, CIYXKallUX OCHOBOM A (OpMUPOBAHUS
MIPEJICTABICHU O EeCTEeCTBEHHO-HAYYHOM KapTWHE MHpa, O METOJaX Hay4HOro IO3HaHMS,
CTPOEHUHM, MHOTOOOpa3suu U OCOOEHHOCTSX MKUBBIX CHCTEM pPAa3HOTO YPOBHSI OpraHU3allMH,
BBIJIAIOIIUXCSI OTKPBITUSIX U COBPEMEHHBIX MCCIEAOBAHUSAX B OMOJIOTHH;

- ¢opMHpOBaHHE Y 00Yy4YaIOIIMXCSl TO3HABATENIbHBIX, UHTEUIEKTYAJIbHBIX U TBOPYECKUX
CIOCOOHOCTEN B MpOLIECCe aHaIM3a JIaHHBIX O IMYTSAX Pa3BUTHUS B OMOJIOTUH HAYYHBIX B3IJISAOB,
ueH U MoAX0I0B K U3YYEHHIO KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aluu;

- CTaHOBJIEHHWE Yy OOydamomuxcsi oO0med KyabTypbl, (YHKIHOHAJIBHOW T'PAMOTHOCTH,
pa3BUTHE YMEHUN OOBACHITH U OLICHUBATH SIBJICHHUS OKPY)KAIOIIETO MHUpPA KHUBOM MPUPOJIBI Ha
OCHOBAHUU 3HAHHWM W OTIBITA, MOJTYYECHHBIX MTPU U3YYCHUH OMOJIOTHH;

- ¢opMupoBaHue y oOydarolmuxcs YMEHUN WJUTIOCTPUPOBATH 3HAUYE€HHUE OMOJIOTHYECKUX
3HAHUM B MPAKTUYECKON JESTENbHOCTH YeJOBEKa, Pa3BUTUU COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTUH U arpoOMOTEXHOJIOTHIA;

- BOCIUTaHUE YOEKIEHHOCTU B BO3MOXKHOCTH IO3HAHUS YEJIOBEKOM >KMBOW HPUPOJBL,
HE0OX0IMMOCTH OEpPEKHOI0 OTHOLIECHUS K HEM, COOIIOIEHUs 3TUYECKUX HOPM IIPU IPOBEICHUUI
OMOJIOTMYECKUX HCCIIE0BaHMIT;

- OCO3HAHHE LIEHHOCTH OMOJIOTMYECKUX 3HAHUM ISl MOBBILLIEHUS YPOBHS 3KOJOTHYECKOM
KYJIbTYpBbI, 17151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

- IpUMEHEHNEe NMPUOOPETEHHBIX 3HAHUNW M YMEHUU B TTOBCETHEBHOW XKWU3HH I OLICHKU
MOCJIEICTBUN CBOEU JAEATEIBbHOCTH IO OTHOIIEHHWIO K OKpYXarouleil cpeae, cOOCTBEHHOMY
3I0POBBIO, 000CHOBAHKE U COOIOICHUE MEP NMPOPUIAKTUKH 3a00JI€BaHUH.

Mecmo yueonozo npeomema «buonozusny (0a3oewtii yposens) 6 yueoHom niamne

B cucreme cpennero o6mero oopasosanust «buonorus», nsydaemas Ha 0a30BOM ypOBHE,
SBJIICTCS 00s3aTeIbHBIM YYEOHBIM IPEIMETOM, BXOJSIIMM B COCTaB IMPEAMETHOH 00JIACTH
«EcTecTBeHHO-HAYIHBIC TTPEIMETHI.

O6mree unco 9acoB it u3ydeHust ouonorum - 68 yacos: B 10 kiacce - 34 yacos (1 yac B
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Heneno), B 11 kmacce - 34 gacos (1 gac B Henemio).
2) COOJEP) KAHUE YYEBHOI'O IPEJIMETA «BUOJIOT USI»

COJAEP/KAHUE OBYYEHUA B 10 KJIACCE

Tema 1. buoJsiorust Kak HayKa.

buonorus kxak Hayka. CBA3b OMOJIOTUH C OOLECTBEHHBIMU, TEXHUUECKUMU U JIPYTUMHU
€CTECTBEHHBIMH HayKaMu, (uiocoduei, 3THKOW, SCTETUKOW W mpaBoMm. Ponp Owonoruu B
(dbopMHUpOBaHUM COBPEMEHHOIN Hay4HON KapTHHBI Mupa. CucreMa OMOJIOrMYeCKUX HayK.

MeTo bl T03HaHUS KUBOW MPUPOIbI (HaOJII0IeHNE, SKCIIEPUMEHT, OIIMCAaHUE, U3MEPEHUE,
KJ1accu(UKalus, MOICIUPOBAaHUE, CTATUCTHYECKAst 00pabOTKa TaHHBIX).

JleMoHCTpanuu:

[Toptpetsr: Y. Hapsun, I'. Menaens, H.K. Kosbios, k. Yorcon u @. Kpuk.

Tabnuue! 1 cxembl: «MeTo/1bl TO3HAHUS KUBOU MPUPOIBDY.

JlaGoparTopHbie U TPaKTUYECKUE PAOOTHI:

Ilpakmuueckas paboma Ne [. «/cmojp30BaHUE PA3TUYHBIX METOJOB MPU HU3YyYCHUU
OMOJIOTMYECKUX 00BEKTOB.

Tema 2. 7KuBble cHCTEMBI M UX OPTraHU3ALHS.

XKusble cuctempl (OMOCHCTEMBI) Kak IpeaMeT u3ydeHus Ouosiornu. OTaudue >KUBBIX
CUCTEM OT HEOPraHWYECKOW MPUPOIbI.

CpoiicTBa OwocucTteM # HUX pa3zHoOoOpa3ue. YPOBHHM OpraHu3alud OHOCHCTEM:
MOJIEKYJSIPHBIA,  KJIETOYHbIA,  TKAHEBbIA,  OPraHU3MEHHBIN,  MOMYISIHUOHHO-BUIOBOM,
HKOCUCTEMHBIN (OMOTreoeHOTHYECKHIT), OrochepHbIH.

Jlemoncmpayuu:

Tabnuuel u cxembl: «OCHOBHBIE NPU3HAKU KU3HU», «YPOBHH OpraHU3aLUU KUBOU
MIPUPOIBI».

Obopyoosanue: moaenb monekynbsl JTHK.

Tema 3. XuMH4YeCKHil COCTAB U CTPOEHHE KJIETKH.

XUMHUYECKUH COCTaB KJIETKU. XUMUYECKUE FIIEMEHThI: MAaKPO3JIEMEHTbI, MUKPO3JIEMEHTHI.
Bona n MuHepanbHbIE BeleCTBa.

OyHKIMM BOJABI U MHUHEpaJIbHBIX BelllecTB B Kierke. [lonnepxaHue OCMOTHYECKOIO
OanaHca.

benku. CocraB u cTpoeHue 6eIK0B. AMUHOKHUCIIOTHI - MOHOMEPHI 6enkoB. HezameHnnmble
U 3aMEHUMBIE AMHHOKHCIIOTHL. AMHWHOKHCIOTHBIA COCTaB. YPOBHU CTPYKTYpPhl OEIKOBOM
MOJIEKYNbl (I€pBUYHAs, BTOpPUYHAS, TPETUYHAs U YETBEPTHUYHAS CTPYKTypa). XUMHYECKHE
cBolcTBa OenkoB. bronornueckue GyHKIMM OEITKOB.

®epMeHTHI - Ouosornueckue karanusatopbl. CTpoeHue (epMeHTa: aKTUBHBIM LIEHTP,
cyoctpatHas cneuuduuHoctb. Kodepmentsl. Burtamunbl. Otiauuns  (GepMEHTOB  OT
HEOPraHMYECKUX KaTalln3aToOpOB.

VYrieBoapl: MOHOCaxXapu bl (TIIFOK03a, prd03a U Je30Kcupr003a), Iucaxapuibl (caxaposa,
JaKTO3a) W ToJIMcaxapuiabl (Kpaxmaj, TJIMKOTeH, LeJuloio3a). buomornueckne QyHKIuM
YTJIEBO/IOB.

Jlunuaer:  Tpurnuuepunasl, Gocpomunuabl, crepousl. 'mapoduiabHO-ruapodoOHbIE
cBoiicTBa. buonornyeckue ¢pyHknuu aununoB. CpaBHEHUE YIIIEBOJOB, OEIKOB U JIMIUAOB Kak
HCTOYHUKOB SHEPIHH.

Hyxnennossie kucnotsr: JJHK n PHK. Hykneotnabl - MOHOMEpBI HYKIIEHHOBBIX KUCIIOT.
Crpoenue u ¢yukuuu JHK. Crpoenne u ¢ynkuun PHK. Buast PHK. AT®: ctpoenue u
(GyHKIMH.

[uronorusa - Hayka o kierke. KimerodHas Teopus - mpumep B3aUMOJCUCTBUS HUIEH U
(akTOB B HAy4YHOM MO3HAHUU. MeTobl N3y4eHUS KIETKH.

Knerka kak nenoctHas xxuBas cucrema. OO0miye Npu3Haky KIETOK: 3aMKHYTasl Hapy»KHast
MeMOpana, moJiekynsl JJHK kak renernyeckuii anmapar, cucreMa cCUHTe3a Oejka.



Tunel KJIETOK: JyKapuoTHueckas U mnpokapuoTudeckas. OCOOEHHOCTH CTPOEHHUS
npokapuoTrueckoi kierku. Kierounas crenka 6akrepuii. CTpoeHHE 3yKapHOTUYECKOM KIETKH.
OCHOBHBIE OTINYHUSI PACTUTEIbHOM, Y)KUBOTHOM U IPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK - KJIETOYHAs CTEHKA, INIMKOKAJIUKC, UX (QYHKIIHH.
[Inazmatuueckass memOpaHa, e€ cBoiictBa W ¢yHkuuu. Luroruiasma u e€ oOpraHoujbl.
OpnnomeMOpannbie opranous! kinetku: OIIC, annmapat ['onbmpku, muzocomsl. [losryaBToOHOMHBIE
OpraHouibl KJIETKH: MUTOXOHAPUH, IacTu ibl. IIponcxoxaeHne MUTOXOHAPUH U riacTua. Bus
mwiactul. HememOpaHHbIE OpraHouibl KJIETKH: pUOOCOMBI, KIJIETOUHBIM LIEHTP, LIEHTPHUOJIH,
PECHUUKH, KI'yTUKU. DYHKIIUN OpraHou0B KJIeTKU. BritoueHus.

SAnpo - perynaropHslii eHTp kieTku. CTpoeHue spa: siaepHas 000104Ka, KapuoIjiazma,
XpOMAaTHH, AJIPHIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KJIETKE.

Jlemoncmpayuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. lneinen, P. Bupxos, /[x. Yorcon, ®.
Kpuk, M. Yuikunc, P. ®panximn, K.M. bap.

Huarpammbl:  «PacnpeneneHne XMMHYECKHX JJIEMEHTOB B HEXHBOW MPUPOIE»,
«Pacrpenenenne XuMUYECKHX IEMEHTOB B )KUBOU MIPUPOIE».

Tabnuuel u cxemsl: «llepuonuyeckass Tabnuua XUMHUYECKUX AJIEMEHTOBY», «CTpoeHHe
MOJIEKYJIBI BOAB», «brocunTes 6enkay, «CTpoeHue MOJeKyibl O6enkay, «CTpoeHue hepMeHTay,
«Hyxneunossie kucnotsl. JJHK», «Ctpoenune monexynst AT®», «CtpoeHne 3yKapuoTHYECKON
kieTkn», «CTpoeHHe XUBOTHOM KieTKku», «CTpoeHHue pacTUTeNbHOU KieTkn», «CTpoeHue
MIPOKAPUOTHUECKOH KIETKN», «CTpOoeHHE si/ipa KIETKW», «YTIEBOAb), «JIumuas».

ObopyoosaHue: CBETOBOW MHUKPOCKON, OOOpPYAOBaHHWE /I NMPOBEACHUS HAOIIOICHUM,
U3MEpEeHuH, IKCIEPUMEHTOB, MUKpOIpENnapaTbl pacTUTENbHbBIX, KUBOTHBIX U OaKTepHalbHBIX
KJIETOK.

Jlabopamopnvie u npakmuyeckue pabomul:

JlaGoparopnas padora Ne 1. «/3yueHne KaTaIMTHYECKOW aKTMBHOCTH (PEpPMEHTOB (HA
IpUMepe aMUIa3bl WK KaTajaasbl)y.

Jlaboparopnass padora Ne 2. «M3yueHue CTPOCHHsI KJIETOK PACTEHUM, >KUBOTHBIX U
OaKkTepuil 101 MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpENapaTax U X ONUCaHUE.

Tema 4. ’KuzHeaesiTeIbHOCTh KJIETKH.

Ob6men BemiecTB, wWid MeTa0oau3M. AccuMuisinus (IJIaCTUYECKUH OOMeEH) W
TUCCUMMJIALINSA (SHEPreTUUYEeCKU 0OMEH) - IBE€ CTOPOHBI €MHOIO Mpoiiecca Merabonusma. Poib
3aKOHOB COXPAHEHHUS BEILECTB U SHEPIrUU B IOHUMaHUU MeTabou3ma.

Tumnber oOMeHa BemiecTB: aBTOTPO(HBIN U TeTepoTpodHbiii. Poib dhepmenToB B 0OMeHe
BEIIECTB U MPEBPAILlEHUU SJHEPTUU B KIIETKE.

®dotocunre3. CperoBass u TemMHOBas (a3bl ¢GoTocuHTe3a. Peakmuu ¢doTocuHTE3A.
OddextuBHOCTH hoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3A IS KU3HHU Ha 3emuie. BimstHue yciaoBuid
cpelbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 IPOAYKTUBHOCTHU Y KYJIBTYPHBIX PACTEHUH.

XeMOocHHTe3. XEeMOCHHTE3UPYIOIIe OakTepun. 3HAYCHWE XEMOCHHTE3a JUIS JKM3HU Ha
3emuie.

OHepreruyeckuii oOMmeH B  kierke. PacumieryieHue  BellecTB, BbIJEIEHUE U
aKKyMyJIMpPOBaHHE 3HEPTUU B KJIETKE. DTarbl SHEpreTuyeckoro ooMena. I nukonus. bpoxxenue u
ero Buabl. KuciopoaHoe okucieHue, WIM KI€TOYHOe jpixaHue. OKHUCIUTENbHOE
dbochopumpoBanne. IPGHEKTHBHOCTH IHEPTETUUECKOTO 0OMEHa.

Peakuuu wmatpuyHoro cunresa. l'enernueckas unpopmanus u JHK. Peanuzauus
reHeTHYecKOM MH(opManuu B KIeTKe. | eHeTMuecKuili KOJ W ero CBOMCTBA. TpaHCKPUIILIHS -
matpuuHnblii cuare3 PHK. Tpancnsnus - 6uocuntes 6enka. Otansl Tpancasuuu. Koauposanue
aMUHOKHCIIOT. Posib pubocom B OnocunTese Oernka.

Hexnerounsie ¢hopMmbl xku3HU - BUpYychl. Uctopus otkpeitust Bupycos (/.M. iBanoBCKuit).
OcoOeHHOCTH CTPOEHMSI M KU3HEHHBIM LUK BUpycoB. bakrepmodaru. bonesnu pactenHwuit,
KUBOTHBIX M YeJIOBEKa, BbI3bIBaeMble BHUpycamu. Bupyc ummyHnonedunura yenoseka (BUY) -
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Bo3Oynutens CIIW[a. OOGparHas TpaHcKkpunuusi, peBepTaza M uHTerpasa. [Ipodunakruka
pacnpocTpaHeHus: BUPYCHBIX 3a00I€BaHUM.

Jlemoncmpayuu:

[Toptpersi: H.K. Konbuos, JI.W. IBanosckuii, K.A. Tumupsizes.

Tabmumet u  cxembl: «Tunmel  mutanumsy, «Metabomusm»,  «MUTOXOHIPHIY,
«QHepreTuueckuii oomMen», «Xiopormiact», «Dorocuntes», «Ctpoenne JJHK», «Ctpoenue u
¢byHKIIMOHUpOBaHUE TeHa», «CuHre3 Oenka», «l'eHeTmueckuii koa», «Bupyce,
«baktepuodarn», «Ctpoenne wu xku3HeHHBI Wk Bupyca CIIM[la, O6akrepuodaray,
«Pemmukanus JTHK».

Obopyodosanue: monenu-anmukanuu «Yasoeune JHK u tpanckpunuus», «buocunres
oenka», «CTpoeHue KieTku», Mojensb cTpykTypsl JJHK.

Tema 5. PazMHoOKeHUe U MHAUBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Knerounslil muxi, unu >KU3HEHHbIM LUK kieTku. WHTepdaza um muto3. Ilpormeccsl,
nportekaromue B uHTepdaze. Permkanus - peakuus marpuyHoro cunte3a JIHK. Crpoenue
XpoMocoM. XpOMOCOMHBIM Habop - KapuOTUIl. J{MMJIOUIHBIM M TalJIOMIHBI XpPOMOCOMHBIE
Habopel. Xpomatuabl. LluTosoruyeckrie OCHOBBI Pa3MHOKEHUS M MHIUBUAYAJIBHOIO Pa3BUTHS
OpraHu3MOB.

Jenenue kietku - muto3. Ctaauu murosa. [Ipoueccel, mpoucxoasaiuiue Ha pa3HbIX CTaIHUIX
MHTO3a. BHOJIOTMYECKUI CMBICII MUTO3A.

[Iporpammupyemasi rudesb KIETKH - allonTo3.

@opMmbl  pa3sMHOXEHHUS OpraHu3MoB: Oecrosoe U mojoBoe. Buapl Gecrnosoro
Pa3MHOXKEHMSI: JIEJIEHUE Ha/IBOE€, MOYKOBAaHHE OJIHO U MHOTOKJIETOYHBIX, CIOPOOOpa3oBaHUE,
BEreTaTUBHOE pa3MHOKeHHE. VICKycCTBEHHOE KJIOHMPOBAHHME OPraHHW3MOB, €0 3HAUECHUE IS
CEJICKIUU.

[TonoBoe pa3MHOXKEHHE, €r0 OTIANYUS OT OECIOJIOrO.

Meiio3. Cramuu meitosa. Ilporeccel, mpoucxoasmue Ha cragusx Meiosa. [loBemenue
XxpoMocoM B Mero3e. Kpoccunrosep. buonornuecknii cMbICI M 3HaYEHUE MEN03a.

I'amertorenes - npoiecc 0Opa3oBaHUs MMOJIOBBIX KIETOK y )KMBOTHBIX. [10JI0BBIE JKeEme3bl:
CEMEHHHUKU U An4yHUKU. OOpa3zoBaHuE U PA3BUTHE MOJIOBBIX KIETOK - TaMeT (CHepMaTo30uJ,
gilleKyieTka) - crepmatoreHe3 U ooreHe3. (OCOOEHHOCTH CTPOEHUS SANULEKIETOK U
cnepmaro3ounioB. OmionorBopenue. [lapreHorenes.

NunuBuayanpHOE pa3BuTHE (OHTOTEHE3). DOMOpPHOHAIBHOE pa3BUTHE (SMOPHOTEHE3).
Oranbel 3MOPUOHAJIBHOIO PA3BUTHSI Y IO3BOHOYHBIX JKMBOTHBIX: ApPOOJEHHE, TacTpyJsiLus,
opranoreses. [loctamOpuoHanbHOoe pazButue. TUIBI TOCTIMOPUOHATIBHOTO PAa3BUTHS: MPSIMOE,
HenpsiMoe (JIMYMHOYHOE). BnusiHue cpeapl Ha pa3BUTHE OPraHu3MOB, (PaKTOPbI, CIIOCOOHBIE
BBI3BIBATh BPOXKAEHHbIE YPOJCTBA.

Poct u pa3zButue pactenuii. OHTOreHe3 IBETKOBOI'O PACTEHHUS: CTPOCHUE CEMEHH, CTaIuu
pa3BUTHUSL

Jlemoncmpayuu:

Tabnuupe! 1 cxembl: «@OpPMbI pa3MHOKEHHUS OPraHU3MOBY, «/[BOIiHOE OIII0OTBOpPEHUE Y
IBETKOBBIX pacTeHUI», «BereTaTuBHOE pa3MHOKEHUE PACTEHUIY, «JleeHne KIeTK OaKTepuiny,
«CTpoeHHe TOJIOBBIX KIETOK», «CTpoeHue XxpoMocombl», «KieTouHeld mukim», «Permkarus
JHK», «Muto3», «Meno3», «IIpsmoe u Henpsimoe pa3BuTue», «l'ameTorenes y MIIEKOIUTAIOIUX
1 4yenoBekay, «OCHOBHbBIE CTaIUU OHTOT€HE3a.

ObopynoBaHue: MHKPOCKOI, MHUKporpenapaThl «CrepMaTo30Uabl MIEKOIHUTAOLIET0,
«Slifuexnerka milekonuTaroniero», «Kapnoknnes B kjieTkax Kopelka JIyka», MarHUTHasi MOJIENb-
anmuukanus «Jlenenne xkinetkn», monens JJHK, moxens Metadasznoit XpoMOCOMBL.

Jlabopamopnvie u npakmuyeckue pabomul:

Jlaboparopnas padota Ne 3. «Habmrogenre MuTo3a B KJI€TKax KOHYMKA KOPEIIKa JIyKa Ha
rOTOBBIX MUKpOIIpernapaTax.

Jlaboparopnas pabGota No 4. «3ydeHuwe CTpOEHHUS TOJIOBBIX KIETOK Ha TOTOBBIX
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MUKpOIMpenaparax».

Tema 6. HaciienCTBEHHOCTh M H3MEHYHBOCTH OPraHU3MOB.

IIpeamer w 3amaum reHeruku. lMcropus pas3BuTus reHeTtuku. Posib muronoruu wu
SMOpHOJIOTUH B CTAHOBJIEHUH T€HETUKU. BKiax poccuiickux u 3apy0exHbIX YUEHBIX B pa3BUTHE
reHeTUKU. MeTobl TeHETUKH (TUOPHUI0JIOTMYECKUM, LMTOT€HETUYECKUH, MOJIEKYISPHO-
reHeTuyeckuit). OCHOBHbIE FeHETHYECKUE MOHATUS. ['eHeTnyeckass CHMBOJIMKA, UCIIOJIb3yeMasi B
CXeMax CKpEIIMBaHMII.

3aKOHOMEpPHOCTU  HAclleJIOBaHMsI ~ NPU3HAKOB, YycTaHoBJeHHble [. Menzaenem.
MonoruOpuaHOe CKpelMBanue. 3aKoH equHOo00pa3us THOPUIOB epBoro nmokosieHus. [IpaBuio
JOMMHHUPOBaHMS. 3aKOH paclleryeHusl Npu3HakoB. l'umoresa uuctorhl ramer. [lonmHoe u
HEIOJIHOE IOMUHUPOBAHUE.

JurubpuiHoe ckpeniuBaHue. 3aKOH HE3aBUCUMOTO HACJIeI0BaHUs IPU3HAKOB.

[{uToreHeTuueckre  OCHOBBI ~ TUTMOPUJIHOTO  CKPELIMBAHUA.  AHAIM3UpYIOIIEe
ckpemrBanue. lcnonp3oBaHue aHATM3UPYIOUIETO CKPELIMBAHUA JJIS OINpPEAETICHHUs] T'€HOTHUIIA
0co0u.

CuemieHHOe HaclieoBaHWe mpu3HakoB. Pabora T. Moprana mo CHCTUICHHOMY
HacJieJOBaHUIO TeHOB. HapyliieHue crienieHus reHoB B pe3yJbTaTe KpOCCUHIOBEpa.

XpOMOCOMHAsI TEOPHUS HACIEICTBEHHOCTHU. | 'eHeTnuecKkue KapThl.

I'enetuka nomna. XpoMOCOMHOE ONIpeAeIeHUE 10J1a. AyTOCOMBI U MOJIOBBIE XPOMOCOMBI.
['omoramerHele U reTeporameTHble OopraHu3Mbl. HacienoBaHue NpHU3HAKOB, CLEIJIEHHBIX C
IOJIOM.

N3menunBoCcTh. BUJibl N13MEHYMBOCTH: HEHACIIEICTBEHHAS 1 HAaCeACTBEHHAsA. Posb cpenbl
B HEHACJIEJICTBEHHOM H3MEHUMBOCTH. XapaKTEpUCTUKA MOIAU(PUKAIUOHHON H3MEHUYMBOCTH.
BaprannonHsslii pan u BapuanuoHHas kpusas. Hopma peakunu npusHaka. KonndecTBeHHbIE U
KayeCTBEHHbIE MTPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOAU(PUKAITMOHHON U3MEHUYUBOCTH.

HacnencrBenHnasi, nian reHOTUIMYECKast, U3MEHUNBOCTh. KoMOWHATHBHAS U3MEHUYHUBOCTD.
Meiio3 u 1OJOBOM TpolecC - OCHOBa KOMOWHATMBHON W3MEHUMBOCTH. MyTallMoHHas
n3MeHunBocTh. Kiaccudukanuss Myranui: reHHble, XpOMOCOMHBIE, reHOMHble. YacToTa u
NpUYKHBI MyTaiuil. Myrarensnsle (akTopbl. 3aKOH TOMOJIOTUYECKUX PSAJOB B HACJEICTBEHHOM
n3menunBocty H.M. BaBuiosa.

BHesiepHast Haciae1CTBEHHOCTh U U3SMEHUHUBOCTD.

I'eneruka uenoseka. Kapuotun uyenoBeka. OCHOBHBIE METOJbl T'€HETHKH YEJIOBEKa:
TE€HEATOTUYECKUM, OJIM3HEIOBBIM, [UTOTCHETHYECKUN, OHOXMMUYECKUM, MOJICKYJISAPHO-
reHeTuyeckuil. COBpEMEHHOE OIpe/eieHHe TEeHOTHUNA: IOJHOTEHOMHOE CEKBEHHpPOBAHUE,
reHOTUIIMPOBaHUE, B T.4. ¢ noMoiubto [111P-ananu3a. Hacneacreennsie 3a00s1eBaHus yeloBeKa:
reHHblie 00J1e3HU, O0JIE3HN C HACJIEICTBEHHOU MTPEAPACIONIOKEHHOCTHIO, XPOMOCOMHBIEC 0O0JIC3HHU.
Comarnueckne u reHepatuBHbie MyTanuu. CTBOJIOBBIC KieTKU. [IpuHITUIIBI 310pOBOTO 00pasa
KU3HU, AMArHOCTUKH, TPO(DUIAKTUKY U JICYECHUS] TEHETUYECKUX OO0JIe3HEH. Menuko-
IFeHETUYECKOe KOHCYJIbTUPOBaHHE. 3HAUE€HUE MEIULUHCKONW T€HETUKU B IPENOTBPALICHUH U
JICYEHUU FeHETUYECKUX 3a00JIeBaHU YesloBeKa.

Jlemoncmpayuu:

[Moptperst: I'. Menpnens, T. Mopran, I'. ne ®pus, C.C. UerBepuxos, H.B. Tumodees-
Pecosckuii, H.W1. Bapumos.

Tabnuuel u cxembl: «MOHOTHOPUIHOE CKpPEIIMBAHUE U €r0 LIUTOT€HETHYECKasi OCHOBAY,
«3aKOH pacHIeIIeHUsT M €ro LUTOr€HETHYecKas OCHOBa», «3aKOH YHCTOTHI TaMeT»,
«durubpunnoe ckpeuuBanuey, «Luronornueckne OCHOBBI JUTHOPHUIHOTO CKPELIUBAHUSY,
«Meiio3», «B3auMoaeicTBHE aJUIENIbHBIX T€HOBY, «I €HeTHYeCKHe KapThl PAaCTEHUH, )KUBOTHBIX U
yenoBeka», «l'eHeruka mnoja», «3aKOHOMEPHOCTH HAacl€OBaHUs, CLEMJIEHHOIO C IIO0JIOM»,
«KapruoTunsl uenoBeka M IKUBOTHBIX», «Bunuel wu3MeHumBoctuy», «MoaudukanroHHas
M3MEHUUBOCThY, «HacnenoBanue pesyc-paxrtopay, «l'eHeTHka rpymnmn KpoBu», «MyTanMoHHas
HU3MEHUYUBOCTbHY.

ObopynoBanue: Mojenu-anmuiukanuu «MoHorubpuaHoe ckpeuuBanue», «HemnomHoe
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JOMHHUpOBaHHUe», «urudpuanoe ckpemiuBanue», «llepekpect XpoMocoM», MHUKPOCKON H
MuKporpenapar «Jlpo3zoduna» (Hopma, Myranuu (GOpMbI KPBUILEB M OKPACKU Tela), repOapuil
«I'Opox OCEBHOM.

Jlabopamopuvie u npakmuueckue pabomsi:

Jlaboparopnas padota Ne 5. «3ydenue pe3yabTaTOB MOHOTHOPHIHOTO M JUTUOPUIAHOTO
CKpEILMBAHUS Y IpO30(UIIBI Ha TOTOBBIX MUKpPOIIPENapaTax».

Jlaboparopnas paborta Ne 6. «M3yuenrne MoaupUKaIMOHHON N3MEHYMBOCTH, TIOCTPOCHHE
BAPUALIMOHHOTO PsJa U BapUallMOHHOW KPUBOW».

Jlaboparoprass pabGora Ne 7. «Ananu3 wMyranmuid y Apo30¢uiabl Ha TOTOBBIX
MUKpOIMpernaparax».

[TpakTuueckas padota Ne 2. «CocTaBieHue U aHAIU3 POJIOCIIOBHBIX YETIOBEKAY.

Tema 7. Cenexknusi oprann3MoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa M MPOIECC. 3apOXKICHUE CEJIEKIINU U JoMecTukarus. Yuenue H.U.
BaBmiioBa 0 1eHTpax NPOUCXOXKAEHUS M MHOrooOpasusi KyJIbTYpHBIX pacTeHui. LleHTpsl
MIPOUCXOXKICHUSI IOMAIIHUX )KUBOTHBIX. COPT, MOPOAA, IITAMM.

CoBpemeHHbIE METO/IbI celeKIMU. MaccoBblil U MHAUBUAYAIbHBIA OTOOPHI B CEJIEKIIMU
pacteHuil u )kuBOTHBIX. OlleHKa 3KcTephepa. bin3kopoacTBEHHOE CKpelllMBaHNEe - UHOPHUAMHT.
UYucras muaus. CKpelMBaHue YUCThIX JIMHUHN. ['eTepo3uc, win rubpunnas cuiia. Hepoacrsennoe
CKpeliuBaHue - ayropuauur. OtganénHHas ruOpuausanus u e€ ycrnexu. VckyccTBeHHBIN
MyTareHe3 W MOJIydeHHE MOJUIUIONA0B. JIOCTHIKEHUS CeNEKIMH pPacTEeHUM, MXUBOTHBIX U
MHUKpPOOPTraHHU3MOB.

buoTtexHonoruss kak OTpacib HPOU3BOJACTBA. ['e€HHAas WH)KEHEpHUs. OTambl CO3JaHUS
pexomOunantHoil JIHK u Tpancrennsix opranusmoB. Kierounass umkenepus. Kierounbie
KYJIbTYpbl. MUKPOKIIOHAJIbHOE pa3MHOXKeHue pacteHuil. KiioHupoBaHue BhICOKOIPOAYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB. OKOJOrMYeckue H ITthueckue mnpobiemsl. ['MO -
reHeTUYECKU MOAU(PUIIMPOBAHHBIE OPTAHU3MBI.

Hemoncmpayuu:

[Toptpetsr: H.M. BaBunos, 11.B. Muuypun, I'.J1. Kapneuenko, M.®. BaHoB.

Tabnuuel u cxembl: Kapta «LIeHTpbl IPOMCXOXIEHUS W MHOT0OOpa3usi KyJIbTYpPHBIX
pactenuit», «[lopojpl HOMaIIHUX KUBOTHBIX», «COpTa KyJIbTYpHBIX pacTeHHil», «OtnanéHHas
rubpunmzamus», «Paboter akamemuka M.®. HWBanoBay, «llomummonaus», «OOBEKTHI
ouorexHonorun», «Kinerounsle KylbTypbl U KIOHUpOBaHUE», «KOHCTpyHpoBaHuE U INEPEHOC
T€HOB, XpPOMOCOM.

Obopydosanue: MYISKUA IUIOJIOB U KOPHEIUIOJAOB JUKHUX (OPM U KYJIbTYPHBIX COPTOB
pactenuii, repbapuii «CelbCKOX035HCTBEHHbIE PACTEHUS.

Jlabopamopuvie u npakmuueckue pabomsi:

Okckypeusi «OCHOBHbIE METOJABl M JIOCTHXKEHUS CEJIEKLIMHU PAacTeHUU U JKUBOTHBIX (Ha
CEJICKLIMOHHYIO CTaHIUIO, TUIEMEHHYI0 (pepMy, COPTOMCHBITATENbHBIM y4acTOK, B TEIUIMYHOE
XO035ICTBO, 1a00PaTOPHUIO arpOYHUBEPCUTETA UIIM HAYYHOTO LIEHTPA)».

COILEPXAHUE OBYUEHMUA B 11 KIIACCE

Tema 1. DBosroMOHHAS 0MOJIOTHS.

[Ipeanochlnkn BO3HMKHOBEHHMS JBOJIONMOHHON TEOPUHU. DBOJIOIMOHHAS Teopus U e€
MecTo B OuoJioruu. BiusiHue 3BOTIOIIMOHHON TeOpUU Ha pa3BUTHE OMOJIOTHH U IPYTUX HaYK.

CupnerenbcTBa HBoMONMU. [laneoHToNOrMYecKue: MOCIEOBATENILHOCTD IOSIBICHUS
BUJIOB B [1aJIEOHTOJIOTUYECKOM JIETONUCH, ITepexoiHble (popmbl. Bruoreorpaduyeckue: cxoacTBo u
pasznuuue dhayH u GIop MaTEepPUKOB U OCTPOBOB.

OMOpHOJIOrMYecKHe: CXOJACTBA U Pazinyus SMOPHOHOB pa3HBIX BUJOB IMO3BOHOYHBIX.
CpaBHHUTEIIPHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, AHAJOTHYHbBIE, PYAUMEHTApHBIC OPTaHBbI,
aTaBU3Mbl. MOJEKYISIpPHO-OMOXMMHYECKHUE: CXOJCTBO MEXAHM3MOB HAcCJIEJICTBEHHOCTH U
OCHOBHBIX METa00IMUECKUX ITYTeH Y BCEX OPraHu3MOB.

OpomoumonHas teopust Y. Jlapeuna. Ilpeanochliki BO3HUKHOBEHHS JapBUHU3MA.

8



JIBuoKymire Cuibl SBOJIONMM  BUIAOB 10 JlapBuHY (M30BITOYHOE pa3sMHOXKEHHE IPH
OTPaHMYEHHOCTH PECYpCOB, HeolpeneiéHHas HW3MEHYUBOCTb, OOphOa 3a CyllecTBOBaHHUE,
€CTECTBEHHBIN OTOOD).

Cunrernueckast Teopus aBotonuu (CTO) u e€ ocHOBHBIE NOJIOKEHUS.

Muxkposomtorus. [lomynsnus kak equHUIa BUAA U SBOJIIOLIUH.

JBuxymue cuibl ((akTopbl) BOJIONMM BHUJIOB B Mpupoje. MyTallMOHHBIA IpoLEece U
KOMOMHATUBHAs U3MEHUUBOCTD. [lonynsunoHHbIe BOJIHBI U Apelid reHoB. M3osauus u Murpamusi.

EctectBennsiii oT00p - Hampapistonmii ¢akrtop sBostouud. DOpMbl €CTECTBEHHOTO
oTbopa.

[Iprcnoco6aeHHOCTh OPraHU3MOB Kak pe3yibTat 3Botonuu. [Ipumepsl npucnocobaeHuit
y Opranu3moB. ApoMop}o3bl ¥ UInoa AN TalUH.

Bun u Bumoo6paszoBanue. Kputepum Buga. OcHOBHbIE (GOpPMBI BHI000pa30BaHMS:
reorpaduueckoe, 3K0JI0rH4ecKoe.

Maxkpossomtonusi. @opmbl 3BoJOLKK: (UIETUYECKAs,, TUBEPreHTHAs, KOHBEPreHTHas,
napajuiensHas. HeoOpatuMocTs 3BoIOIMY.

[IpoucxoxxaeHne  OT  HECNEUMAIM3UPOBAaHHBIX  mpenkoB.  Ilporpeccupyromas
crenuanu3anus. AganTuBHas paguanusl.

Jlemoncmpayuu:

[optperst: K. Jlunneit, XK.b. Jlamapk, Y. Hdapsun, B.O. Koanesckuii, K.M. bap, D.
I'exkensb, @. Mronnep, A.H. Ceeprios.

Tabmuupl u cxembl: «Pa3BUTHE OpraHUYecKoro Mupa Ha 3emie», «3apoAbllIH
[IO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukc», «Dopmbl 0O0pbObI 3a CYIIECTBOBaHUEY,
«EctectBeHHBIl  0TOOPY», «MHOTOOOpa3ue COpPTOB pacTteHmit», «MHOroobpasue mopos
AKUBOTHBIX», «[Honmynsauumny, «MyranuoHHas U3MEHYUBOCTDY, «ApoMopdo3bI»,
«Unnoananranuuy, «OO0mas aereHepauus», «JBrxymue cuibl 3Bomonun», «Kapra-cxema
Mmapipyra nyremectsus Y. Jlapsuna», «bopnba 3a cymectBoBanue», «lIpucnocobieHHOCTD
opranu3MoBy, «['eorpaduueckoe Bugoo0pa3zoBaHue», « IKOJIOTHUUECKOE BUI000pa30BaHUEN.

O6opynoBaHue: KOJUIEKIMSI HACEKOMBIX C pa3JIMYHbIMU TUIIAMHU OKPACKU, HA0Op IJI0/I0B U
ceMsiH, KoJutekuus «IIpumepsl 3alIUTHBIX PUCTOCOOIEHUN Y KUBOTHBIX», MOJETb «OCHOBHbBIE
HaIpPaBJICHUS IBOJIIOLIUNY», 00bEMHAs MOieb «CTPOEHHE FOJIOBHOIO MO3ra MO3BOHOUHBIX).

buoreorpaduueckass kapra mupa, KojuieKuus «QPOpMbl COXPAHHOCTH HCKOMAaeMbIX
KUBOTHBIX U pacTeHui», Mojenp anumkanus «llepekpect XxpoMocoM», BiIaXKHbIE MpenapaThbl
«Pa3Butne Hacexomoro», «Pa3BuTme mArymku», Mukponpenapar «Jpozoduia» (HOpma,
MyTaluuu GopMbl KPbLIBEB U OKPACKU TEa).

Jlabopamopnvie u npakmuyeckue pabomul:

Jlaboparopnas padota Ne 1. «CpaBHeHHE BUIOB TI0 MOP(HOIOTHIECKOMY KPUTEPHION.

Jlaboparopras pabora No 2. «Omnwmcanwe MPUCTOCOOJICHHOCTH OpraHu3mMa u €
OTHOCHUTEJIbHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe M pa3BUTHeE KM3HU Ha 3emJie.

JloHayuHbI€ MPEACTaBICHUS O 3apOXKACHUU >kM3HU. HayuHble rUnoTe3bl BOSHUKHOBEHHUS
KU3HU Ha 3emiie: aOMoreHe3 W MaHchepMus. XUMHUYECKas SBOJIONHSA. AOWOTCHHBIM CHUHTE3
OpraHMYECKUX BEILECTB U3 HEOPraHUUECKUX. DKCIEPUMEHTAIbHOE MOITBEPKICHUE XUMUYECKOM
sBosrony. HauanbHble 3Tansl Ouosnoruyeckoi spostonnu. ['unoresza PHK-mupa. ®opmuposanue
MeOpaHHBIX CTPYKTYp M BO3HUKHOBEHHE NPOTOKJIETKH. [lepBble KIETKM M HUX 3SBOJIOLUS.
®opMupoBaHNE OCHOBHBIX TPYIII AKUBBIX OPIraHU3MOB.

PazButne xu3nu Ha 3emiie o spam u nepuogam. Karapxeii. Apxerickast u mpoTepo30icKas
apsl. [laneo3oiickas spa u e€ nepuoabl: KeMOPUNCKHI, OPJOBUKCKUH, CUITYPHICKUN, IEBOHCKUH,
KaAMEHHOYT OJIbHBIN, TIEPMCKHIA.

Me3o30iickas 3pa U €€ nepruobl: TPUACOBBIN, FOPCKUI, MEIIOBOM.

Kaiino3oiickas spa u €€ nepuopl: NajieoreHOBbIN, HEOT€HOBBIN, AHTPOTIOT€HOBBIM.

XapakTepucTuka KJIMMaTa M IeoJIOTHYECKUX MpoleccoB. OCHOBHbBIE 3Tambl BOJIOIMU
PacCTUTENIBHOTO U )KUBOTHOTO MUpa. ApomMop(o3bl Yy pacTeHH U )KUBOTHBIX. [losiBieHue, pacuser
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Y BBIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema OpraHu4eckoro Mupa Kak OTpakeHue 3BOJOLUU. OCHOBHBIE CHCTEMAaTUYECKHE
IPYIIbl OPraHU3MOB.

DOBoJIOLMS  4YeloBeKa. AHTpPOIOJIOTHS Kak Hayka. Pa3Butue mnpencraBieHuil o
MIPOMCXOXKICHUU yeroBeka. MeTopl n3ydeHus antponorenesa. CXoJCTBa U pa3iavyus YeloBeKa
1 KUBOTHBIX. CHCTEMaTHUECKOE TI0JIOKEHUE YeTIOBEKa.

JBuxymue cuibl (dakropbl) aHTpororeHeza. HacneacrBeHHass HM3MEHYMBOCTH U
ecTecTBeHHbIN 0TOOp. OOLIeCTBEHHBIN 00pa3 )KU3HU, U3TOTOBJIEHUE OPYIUN TPy/a, MbIILJICHHE,
peub.

OcHOBHbBIE CTaJAMM U BETBHM 3BOJIOLUHM YEJIOBEKAa: aBCTPAJONMUTEKH, YETOBEK yMEJbIi,
Yenosek mnpsamoxoasdmuii, YemoBek HeaHaepTalbckui, YenoBek pasyMmHbld. Haxonku
HCKOIIA€MBIX OCTaTKOB, BpeMs CYILIECTBOBAaHHUS, O00JIACTh PACIPOCTPaHEHUs], OOBEM TOJIOBHOTO
MO03ra, 00pa3 KU3HHU, OPYIH.

UYenoseueckne packl. OCHOBHBIC OOJIBIIKME Pachl: €BPOIEOHIHAS (€Bpa3HiicKas), HETPo-
aBcTpajionHas  (PKBaTOpHaJIbHAsA), MOHTOJOMJHas  (a3uaTcKo-aMepuKaHckas). YepTsl
MPUCIIOCOOIEHHOCTH MIPEICTAaBUTENEH YETIOBEUECKUX pac K YCIOBUSIM CYyIIECTBOBaHUs. EMMHCTBO
yenoBeyeckux pac. Kputuka pacusma.

Jlemoncmpayuu:

[Toptpetsr: @. Pean, JI. [1actep, A.U. Omapun, C. Mumnep, I'. IOpu, Y. [lapBuH.

Tabmuipst u cxembl: «Bo3nnkHOBeHnEe COJIHEUHOU cucTEeMbI», «Pa3BuTHEe OpraHndecKkoro
mupa», «PacturenpHas Kietka», <«OKuBoTHas kietka», «[Ipokapuotuueckas KIETKa»,
«CoBpeMeHHasi cucTeMa OpraHuYecKoro mMupa», «CpaBHEHHE aHATOMHUYECKUX YEPT CTPOCHUS
YeJl0BEKa M 4YeJOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa IMaJCOHTOJOIMUYECKUX HaXOJ0K
IIPEIKOB COBPEMEHHOro 4enoBeka», «JlpeBHelmue moau», «lpeBHue monu», «llepsbie
COBPEMEHHBIE JIIO1», «YenoBedueckue pachl».

Obopyoosanue: wmymsku  «l[IpoucxoxaeHue uenoBeka» (OHOCTBI aBCTPATIONMUTEKA,
MUTEKaHTPOIla, HeaHJepTaiblia, KPOMaHbOHIIA), CJIENKH WM W300pa)KeHUs KaMEHHBIX OpyIuit
MEepBOOBITHOTO YeIOBEeKa (KaMHH-YOMIEPhl, pyousa, ckpedia), TEOXpOHOJIOTHYECKas Ta0nuIla,
KoJuteKIust «@OopMbl COXPAaHHOCTU UCKOTIAEMBIX KUBOTHBIX U PACTEHUI».

Jlabopamopuvie u npakmuueckue pabomsi:

[Tpaktuueckas pabora Ne 1. «M3ydeHne UCKOMAEMbIX OCTAaTKOB PACTEHUHN U JKUBOTHBIX B
KOJUIEKLIUSIX).

DKcKypcus «IBOJIIOLMS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUHbIN WM
KpaeBeIUECKHUI My3€il).

Tema 3. Opranusmsl U OKpy:Kamomas cpeaa.

Dkojiorusi Kak HayKa. 3aJadud M pa3felibl 3KOJOruu. MeToabl 3KOJIOTUYECKUX
UCCIeI0OBaHUM. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJI0BEKa.

Cpenpl  oOuTaHUs  OpPraHMW3MOB:  BOJHAasl,  HA3eMHO-BO3JAYyILIHAas, IOYBEHHAs,
BHYTPUOPTraHU3MEHHA.

Okostornueckue (paxropsl. Kimaccudukamus skogornueckux (GakTopoB: aOMOTHYECKHUE,
OMOTHYECKHUE U aHTpOIOreHHbIe. JleficTBHE SKOIOrnYecKuX (PaKTOpOB HA OPTraHU3MBI.

AbGuotuueckue  QaxkTopbl: CBET, TeMIepaTypa, BIAaXHOCTb. DoTonepuoausM.
[IpucnocobaeHnst OpraHu3MoB K JIEHCTBUIO aOMOTHYECKUX (paKkTOpoB. buonornueckue puTMsl.

buotnueckne Qaktopel. Buasl OMOTHYECKMX  B3aUMOJICHCTBHI: KOHKYPEHITHUA,
XMUIHUYECTBO, CUMOMO3 U ero ¢opmel. [lapazutusm, koomepanus, MyTyaau3M, KOMMEHCATU3M
(KBapTHpaHCTBO, HaxJIeOHWYECTBO). AMEHCAIM3M, HEWUTpadu3M. 3HadeHHEe OMOTHYECKHX
B3aUMOJICHCTBUI /715 CYIIECTBOBaHMS OPraHU3MOB B IIPUPOJIHBIX COOOILIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKU mnomyisiiuv. OCHOBHBIE [OKa3aTead MOMYJIsSLIUu:
YHUCJIEHHOCTb, IUIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTb, MPUPOCT, Murpauus. JlMHaMuka
YHCJIEHHOCTH MOMYJISIIUK U €€ PerysIsiusl.

Jlemoncmpayuu:
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[Toptpersi: A. I'ym6onbar, K.®. Pynse, 3. I'ekkensb.

Tabnuue! u cxembl: kapta «lIpupoaabie 30Hb1 3eman», «Cpeabl 00UTaHUS OPraHU3MOBY,
«Dotonepuoguzm», «llonmymsmum», «3aKOHOMEPHOCTH pPOCTa YUCICHHOCTH MOMYJSLUU
uHpy3opuu-Tydenbkn», «llumessie nenm».

Jlabopamopnvie u npakmuyeckue pabomul:

Jlaboparopnas padota Ne 3. «Mopdostornaeckre 0COOEHHOCTH PACTECHUI U3 Pa3HBIX MECT
oOUTaHU».

Jlaboparopnas padota Ne 4. «BrnusiHre cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEyCay.

[Ipaktuueckas padota Ne 5. «Iloacy€T MIIOTHOCTH MOMYJSIITUN Pa3HBIX BUIOB PACTEHUI.

Tema 4. Coo01mecTBa U 3K0JIOTHYECKHE CHCTEMBI.

CooOmiectBo  opranu3moB -  OuoneHo3. CTpykTypbl  OuHOIlEHO3a:  BUAOBaf,
MIPOCTPaHCTBEHHAs, Tpoduyeckas (nuiiesas). Buab-nomuHanTel. CBA3M B OMOLIEHO3E.

Dkojoruueckre cuctembl (9kocuctembl). [lonsTue o0 3kocucTemMe U OUOTEOIEHO3E.
OyHKIIMOHATIBHBIE KOMIIOHEHTBI OKOCHCTEMBI: IPOIYIEHTHI, KOHCYMEHTBI, pPEIYICHTHI.
KpyroBopoT BeliecTB M MOTOK SHEPruu B 3SKocucTeMe. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocuctembl. IlumeBbie menu u ceru. OCHOBHBIE IOKa3aTelu HKOCHCTEMBbI: Ouomacca,
MPOJIYKIMS. DKOJIOTUYECKHE NHPaMUJbl: MPOLYKLUHH, YHUCIEHHOCTH, Ouomacchl. CBoiicTBa
9KOCUCTEM: YCTOMUYUBOCTb, CAMOPEryJsiius, pa3surue. Cykueccus.

[IpupoaHbie SKOCUCTEMBI. DKOCHUCTEMBI O03Ep U peK. ODKOCUCTEMa XBOWHOTO WM
LIMPOKOJIMCTBEHHOTO JIeca.

AHTpPOIIOTEHHBIE SKOCUCTEMBI. ATpo3KocucTeMbl. YpOo3kocucreMbl. buonorudeckoe u
XO035IIICTBEHHOE 3HAYEHUE arpOdIKOCUCTEM U YPOOIKOCUCTEM.

buopazHoobpaszue kak ¢pakrtop ycrounBocTH dKocucTteM. CoXxpaHeHHe OMOJIOTHYECKOTO
pazHooOpa3us Ha 3emie.

VYuenue B.M. Bepnaackoro o 6uocdepe. I'panuripl, coctaB u CTpykTypa Ouocgepsl.
XKusoe BemectBo u ero ¢yHknuu. OcoGeHHOCTH Ouochepbl Kak riao0anbHONM SKOCUCTEMBI.
JlunaMuueckoe paBHOBecHE U 0OpaTHas CBs3b B Onocdepe.

KpyroBopoTsl BemiecTB U OMOT€OXMMHUYECKHE LUKIBI AJIEMEHTOB (yrjepoja, a3oTa).
3oHanbHOCTH Onochepsl. OCHOBHBIE OMOMEBI CYIITH.

UYenoseuecTBo B Onocdepe 3emiid. AHTPOTIOTeHHBIE H3MEHEHHsI B Orocdepe.

['moGanbpHBIE SKOJTOTUYECKHE TTIPOOIIEMBI.

CocymectBoBanre pupoabl U yenoBedecTBa. CoxpaHeHne OMOPa3HOOOpa3usi Kak OCHOBA
ycroitunBocT 6nocdeprl. OCHOBA PaIlMOHAIBHOTO YIIPABIICHUS TIPUPOJAHBIMHA PECYpCaMH U MX
ucnoJib3oBanue. JlocTKeHns OMOJIOTUN U OXpaHa MPUPOIbI.

Jlemoncmpayuu:

[Toptpersr: A.Jl. Tencnu, B.H. Cykaués, B.W. Bepuanckuii.

Tabnuue! u cxemsl: «lIumessie nenny», «buoieHo3: cocrtaB u cTpykrypa», «lIpupoaHsie
coobmectBay, «llenu nuTaHus», «IKojoruueckas mnupamuaa», «buocdepa u dYenoBexy,
«DQKocHCTEMA IUPOKOJIUCTBEHHOTO JIecay, «DKOCHCTEMa XBOMHOTIO Jiecay, «buoreHnos Bogoémar,
«ArpoueHo3», «lIpumepHble aHTPONOTEHHBIE BO3ACUCTBUS Ha Npupoay», «Baxuenmmne
WCTOYHHMKH 3arps3HEHHsI BO3/AyXa W TPYHTOBBIX BOa», «[louBa - BakHeWImas COCTaBIISIOIIAS
ouocthepsr», «Daxktopel gerpagauuu  nouB», «llapHukoBbIl  APdexT», «DaxkTOpHI
PaZvoaKTUBHOTIO 3arpsizHeHus: onochepsi», «O0mas cTpykrypa 6uocdeps», «Pacnpocrpanenue
KU3HU B Omocdepe», «O30HOBBIN dkpaH Ouocdepb», «KpyroBopor yriepoma B Ouocheper,
«KpyroBopoTt a3oTa B IpUpoOaAE».

Obopyodosanue: MO/I€TTb-aNIUTIKAL U «Tunuyable  OUOLEHO3BIY, repOapuii
«Pactutenbuble  coobmiectBa», Koulekuuu — «buonenos», «Bpenurenu = BakHEHIIMX
CEeITbCKOXO3SUCTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJUIGKIIMH pACTeHWH W  IKUBOTHBIX,
IIPUHAJUIEKAINE K PA3HBIM YKOJIOTMYECKHUM IpyInam oJHoro suaa, Kpacnas kaura Poccniickoit
deneparyn, n300paKeHUS OXPaHSIEMbIX BUIOB PACTCHUN U JKUBOTHBIX.

3) IVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS TPOI'PAMMBI YYEBHOI'O
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MNPEIMETA «bHOJIOI'US)» HA YPOBHE COO

Cornacho ®I'OC COO ycraHaBnuBalOTCs TpeOOBaHUS K pe3ylbTaTaM OCBOEHHUS
00y4aroIMUMUCs MPOrpaMM CPEIHEro o0Iero oopa3oBaHus: TMYHOCTHBIM, METAPEAMETHBIM H
MNpECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cmpykmype nuunocmuuix pesynomamos oceoenuss npeomema «buonocuay evioenenvi
creoylouwue  cocmagnAalowue;  OCO3HaHHE  OOyYaloIMMHCS  POCCUMCKON  Ipa)KIaHCKOU
UJEHTUYHOCTU - TOTOBHOCTU K CaMOpa3BUTHIO, CaMOCTOSATEIBHOCTH U CaMOOIIPENIEICHHUIO,
HaJIM4M€ MOTHBAlUMU K OOydYeHUI0 OWOJIOTHM, IIeJIEHAIIPABICHHOE pPa3BUTHE BHYTPEHHHUX
yOEXKEeHUI JTUYHOCTH Ha OCHOBE KIIIOUEBBIX LIEHHOCTEH M HMCTOPUYECKUX TPAJAULUNA pa3BUTHUS
OMOJIOTMYECKOTr0 3HaHUs1, TOTOBHOCTh U CIOCOOHOCTh 00YYaIOIIUXCSl PYKOBOJICTBOBATHCS B CBOEH
JESITeIbHOCTH LIEHHOCTHOCMBICIIOBBIMU YCTaHOBKAaMH, MPHUCYIIUMH CUCTEME OHOJOTHYECKOro
00pa3oBaHusl, HAINYUE IKOJIOTUYECKOTO MIPABOCO3HAHUS, CHOCOOHOCTH CTaBUTh 1I€JIU U CTPOUTH
KU3HEHHBIE IJIaHbI.

JlnuHOCTHBIE pe3ynbTaThl OCBOEHMS IpeaMmera «buonorus» mocTurarorcs B €IUHCTBE
y4eOHOM U BOCHUTATEIbHOU JESTEIbHOCTH B COOTBETCTBUHU C TPaJULIMOHHBIMU POCCHUMCKUMU
COIIMOKYJIBTYPHBIMH, HUCTOPUYECKUMHU M JTyXOBHO- HPABCTBEHHBIMU IICHHOCTSIMH, MPUHATHIMU B
oOliecTBe NpaBWJIAaMH W HOPMaMU TOBEACHMUSI M CHOCOOCTBYIOT IIpolieccaM CaMOIIO3HAHMS,
CaMOBOCIIUTAaHUSl U CAMOPA3BUTHUS, PA3BUTUS BHYTPEHHEH MO3MLUU JIMYHOCTH, MATpUOTHU3MA,
YBOXEHHSI K 3aKOHY M MPABOIOPSAIKY, YEIOBEKY TPyAa M CTapIIeMy MOKOJEHHIO, B3aUMHOIO
yBaKEHHs, OEpEeKHOr0  OTHOIIEHMS K  KyJbTYpHOMY  HACIEAUI0 M TPaJUIUAM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit denepaniu, IpupoIe U OKPYKaKIIEH Cpee.

Jluunocmuvie pezynomamsl  0ceoeHus yuebno2o npeomema «buonocusy O0ondcHb
ompasicams 20MOBHOCMb U CNOCOOHOCMb 00YUAIOWUXCSA PYKOBOOCMBO8AMbCA CPOPMUPOBAHHOU
BHYMpEHHeU Nno3uyuel JUYHOCMU, CUCMEMOU YEHHOCMHbIX OpPUEHMAYUU, NOZUMUEHBIX
BHYMPEHHUX YOeNHCOeHUull, CcoOmeemcmeyIouux mpaouyUuoOHHbIM YEHHOCMAM POCCUNICKO20
obuecmea, pacuiuperue HCUHeHHO20 ONblma U ONblma 0esImeNbHOCMU 8 NPoyecce peanu3ayuu
OCHOBHBIX HANPABLEHUL B0CNUMAMENbHOU 0esIMelbHOCMU, 8 M.Y. 8 YaACMIU:

1) zpaxcoanckozo éocnumanus:

- c(opMHpPOBAaHHOCTh TPAKIAHCKONW MO3ULMK OOYy4arollerocss Kak aKTUBHOTO H
OTBETCTBEHHOTI'0 4JIEHA POCCUICKOI0 00IECTBa;

- OCO3HaHHME CBOMX KOHCTUTYLIMOHHBIX IpaB U OOSA3aHHOCTEH, yBa)K€HUE 3aKOHA U
[IPaBOIIOPSIIKA;

- TOTOBHOCTb K COBMECTHOM TBOPUYECKOM JESATENILHOCTH IIPU CO3JaHUH YUEOHBIX IPOEKTOB,
pelIeHnH y4eOHbIX U MM03HABATEIbHBIX 33/1a4, BHIIIOJIHEHUU OMOJIOIMUECKUX SKCIIEPUMEHTOB;

- CHOCOOHOCTH OMPENEIATh COOCTBEHHYIO IO3UIIMIO IO OTHOIIEHUIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBSACHSATH €€,

- yYMEHUE YYMTHIBaTb B CBOMX JIEHCTBUSAX HEOOXOOUMOCTh KOHCTPYKTHBHOIO
B3aUMO/JICHCTBUS JIIOJIEH C pa3HbIMHU YOEXKACHUSIMHU, KYJIbTYPHBIMU [IEHHOCTSIMU U COL[MAJIBHBIM
MIOJIOKEHUEM;

- TOTOBHOCTh K COTPYIHHYECTBY B IpOILIECCE COBMECTHOIO BBIIOJHEHUS Y4EOHBIX,
MO3HABATENbHBIX M MCCIEJOBATEIbCKUX 3a7a4, YBOKHUTEIbHOE OTHOLIEHHWE K MHEHHIO
ONIMOHEHTOB IPU 00CYK/IEHUHU CIIOPHBIX BOIPOCOB OHMOJIOTUYECKOTO COJIEPKAaHUS; TOTOBHOCTh K
T'YMAaHUTApPHOW U BOJIOHTEPCKOU IEATEIbHOCTH;

2) nampuomuueckozo 60cnumanua:

- chopMUPOBAHHOCTH POCCHICKOM IPaskIaHCKOM UACHTUYHOCTH, MATPUOTHU3MA, YBAKCHHS
K CBOEMY HapoJly, 4yBCTBAa OTBETCTBEHHOCTH nepen PoIuHOM, ropIoCcTH 3a CBOM Kpail, CBOXO
Ponuny, cBOM f3bIK U KyJIbTYpY, IPOIIJIOE U HACTOSIIIEe MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

- IICHHOCTHO€ OTHOILIEHHE K MPUPOJAHOMY HACIEIUI0 U MaMSITHUKAM IPUPOJIBI,
nocTxkeHusiM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;
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- CIOCOOHOCTH OIIEHMBAaTh BKJIaJ POCCUHCKUX YYEHBIX B CTAHOBJICHHE U Pa3BUTHE
OMOJIOTHH, TOHUMAHKE 3HAYEHUSI OMOJIOTHH B TIO3HAHUHU 3aKOHOB MPUPOJIbI, B )KU3HU YEIOBEKA U
COBPEMEHHOTO 00I1IeCTBA;

- unerHas yOeXIEHHOCTh, TOTOBHOCTh K CIy)keHHI0O OTE4ecTBYy W €ro 3aiure,
OTBETCTBEHHOCTH 3a €T0 Cyah0Yy;

3) 0yX06HO-HPABCMBEHHO20 60CRUMAHUA:

- OCO3HAHME AYXOBHBIX IECHHOCTEN POCCUICKOTO HApPOIa;

- c(OpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO ITOBECHMUS;

- CIIOCOOHOCTH OIIEHNUBATh CUTYAIMIO U IPUHUMATh OCO3HAHHBIE PEIICHHUS, OPUCHTUPYSCh
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

- 0CO3HAHUE JIMYHOT'O BKJIAJa B IOCTPOEHUE YCTOMYUBOTO OyIyIIEro;

- OTBETCTBEHHOE OTHOIIEHHWE K CBOUM pOJUTENISM, CO3/IaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPHUHATUS IIEHHOCTEH CEMEWHON JKU3HU B COOTBETCTBHM C TPAAMIIMSMH HAPOIOB
Poccun;

4) acmemuueckozo eocnumanus:

- ACTETHUYECKOE OTHOIIEHUE K MUPY, BKJIFOYAsl ICTETUKY ObITa, HAYYHOTO ¥ TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHH;

- TOHMMAaHUE YMOIMOHATILHOTO BO3/ICUCTBUS YKHBOUW MPUPOJIBI U €€ IICHHOCTH;

- TOTOBHOCTh K CaMOBBIPXEHHUIO B Pa3HBIX BUJAX HMCKYCCTBA, CTPEMJICHHUE MPOSBIIATH
KauecTBa TBOPUYECKOU JTUIHOCTH,

5) pusuueckozo 6ocnumanusn:

- IOHMMAaHKE U peaTn3alius 3J0pOBOTO U 0€30MacHOro 00pasa KU3HH (310pOBOE MTUTAHUE,
cOOJTI0/IEHNE TUTUEHHYECKUX TPABUI U HOPM, COAJTaHCUPOBAHHBIN PEXUM 3aHATHN M OT/ABIXA,
perynsipHasi (uU3MYECKas aKTHBHOCTH), OEpPEXKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIIEHUS K COOCTBEHHOMY (DPM3HUYECKOMY U TICUXUYECKOMY 37I0POBbIO;

- TMOHWUMAaHWE IICHHOCTH NPaBWUJ HWHIWBUIYyATIbHOTO W KOJJIEKTUBHOTO O€30TacHOTO
MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIINX 3I0POBBIO U YKU3HHU JIIOJICH;

- OCO3HAHUWE TMOCJEACTBUN U HEMPUITHE BPEAHBIX MPUBBIYCK (YIMOTPEOICHHS aIKOTOJIA,
HapKOTHUKOB, KYPEHHUS);

6) mpyooeozo éocnumanus:

- TOTOBHOCTb K TPYAY, OCO3HAHHE IECHHOCTH MacTEePCTBA, TPYAOI00HnE;

- TOTOBHOCTb K AaKTHUBHOW JI€SITEJIBHOCTA TEXHOJOTMYECKOM U  COLMAIBHOU
HaIPaBJIEHHOCTH, CMOCOOHOCTh MHUIIMHUPOBATH, IUIAHUPOBATH M CAMOCTOSITEIIBHO BBITIOJIHATH
TaKyIo JACSITEIIbHOCTD;

- UHTEpEC K Pa3IMIHbIM cdepam npodecCuoHaTBHON AeATeIbHOCTH, YMEHUE COBEPIIATh
OCO3HAHHBIN BEIOODP OymyIieit mpoQeccru U peaTn30BbhIBaTh COOCTBEHHBIE KU3HECHHBIC TIJIaHbI,

- TOTOBHOCTb U CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOpPA30BAaHUIO HA MPOTSHKEHUH Beel
KU3HU;

7) 3KOJ102U4eCKO20 60OCNUMAHUA:

- OKOJIOTMYECKH 11e7IeCO00pa3HOe OTHOIICHHE K MIPUPO/IE KaK UCTOYHUKY )KU3HH Ha 3eMIie,
OCHOBE €€ CyIIIECTBOBAHUS;

- TOBBIIICHUE YPOBHS JKOJOTUYECKOW KYJIbTYpPHI: MPUOOPETEHUE OMbITA MJIAaHUPOBAHUS
MTOCTYIKOB 1 OIICHKU WX BO3MOYKHBIX TIOCJIC/ICTBHUN JIJISI OKPY>KAIOIIEH CPEIbl;

- OCO3HAHHWE TJIOOAIBHOTO XapaKTepa AKOJOTUYECKHX MPOOJIeM M MyTed HMX PEHICHUS;
CIIOCOOHOCTH MCHOJIB30BaTh MPHOOpETaeMbIe MPU M3YUYEHUU OMOJIOTUH 3HAHWUS U YMEHHS MPU
perieHun mpooJieM, CBI3aHHBIX C PAllMOHAIBHBIM ITPUPOOTIONB30BaHIEM (COOII0OIEHNE TTPABUII
MOBEJICHUS B TIPUPOJIC, HANPABJICHHBIX HAa COXPAHEHHE PABHOBECHSI B JKOCHCTEMaX, OXpaHy
BUJIOB, KOCUCTEM, OHuochepsl);

- aKTUBHOE HETPUATHE ICHCTBUN, MPUHOCAIINX BpPEI OKpPYKAIOIIEH MPUPOIHOU Cpene,
yMEHHE MPOTHO3UPOBATH HEOJATOMPUSITHBIC YKOJOTUUECKHE TOCIEACTBUS MPEIPUHUMACMBIX
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JNEUCTBUN U NPEJOTBPAILATH UX;

- HAJINYME Pa3BUTOTO 3KOJIOTMYECKOTO MBIIUICHHS, SKOJOTUYECKON KYJIbTYpBI, OIBITA
NEATEIBbHOCTH  JKOJOTHYECKOW HAIpaBICHHOCTH, YMEHHsS pPYKOBOJICTBOBAaTbCA WMH B
II03HABATEIbHOM, KOMMYHMKAaTHBHOM M COLMAILHOM INPAKTHUKE, TOTOBHOCTH K YYacTHUIO B
MIPAKTHUYECKON IEATEIBHOCTH IKOJIOTMYECKON HAIIPABICHHOCTH;

8) uennocmu nayunozo noznanus:

- c(hOpPMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUsT HayKM M OOIIECTBEHHON MpaKTUKH, OCHOBAHHOTO Ha JHUAlOre KYJIbTYp,
CIOCOOCTBYIOLIET0 OCO3HAHUIO CBOET0 MECTA B MOJIUKYIBTYPHOM MHUPE;

- COBEpLUEHCTBOBAaHHE S3BIKOBOM W UYMUTATENbCKOW KYJIbTYphl KaK Cpe/ICTBa
B3aUMO/JICHCTBUS MEX/Ty JIOAbMH U IO3HAHUS MUDA;

- NMOHMMaHHuEe cnenuuku OUOJIOTMM KaK HayKH, OCO3HaHUE €€ poju B (HOPMUPOBAHUU
PalMOHAIBLHOTO HAYYHOTO MBIIIJICHHS], CO3/IaHUHU LIEJIOCTHOTO MPEACTaBIEHUsI 00 OKpYKarolleM
MHpE KaK O €IMHCTBE MpUPOJbI, uYeloBeKa M oOuiecTBa, B IO3HAHUU TMPUPOIHBIX
3aKOHOMEPHOCTEH U PEeIIeHUH POo0JIeM COXPAHEHHUs TPUPOJTHOTO PaBHOBECHS;

- YOeKIEHHOCTh B 3HAUMMOCTH OMOJIOTHH JJIsl COBPEMEHHOW LIMBUIIM3ALUU: O0eCIeueHUs
HOBOT'O YPOBHS Pa3BUTHUS MEIMIMHBI, CO3JaHMs MEPCHEKTUBHBIX OMOTEXHOJOIHM, CIIOCOOHBIX
pelarh pecypcHble MpoOieMbl pa3BUTHS YEJIOBEUYECTBA, MOMCKA MyTeH BBIX0Ja U3 TNI00ATbHBIX
AKOJIOTMUYECKUX Mpo0sieM U oOecnieueHus nepexoja K yCTOMUMBOMY pa3BUTHIO, PALIMOHAIIBHOMY
HCI0JIb30BAHUIO IPUPOHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAaHAAPTOB KU3HHU;

- 3aMHTEPECOBAHHOCTH B MOJIY4YE€HUN OMOJIOTUYECKUX 3HAHUMN B 1I€JISAX MOBBIIIEHUS O0IIeH
KyJIbTypbl, €CT€CTBEHHO-HaYy4HOW TPAMOTHOCTH KaK COCTAaBHOW dYacTh (PYyHKIIMOHAIHHOMN
IrpaMOTHOCTHU OOyyaromuxcs, GopMUpyeMoi pU U3YYEHUN OHOJIOTUH;

- IIOHMMaHUE€ CYUIHOCTH METOJIOB IMO3HAHUS, HCIOJb3yEMbIX B €CTECTBEHHBIX HAyKax,
CIIOCOOHOCTh HCIMOJb30BaTh IOJIydaeMble 3HAHUS JUId aHaiu3a U OOBSCHEHUS SIBICHUMN
OKPY)KAIOILIEr0 MHUpa U MPOUCXOJAIIMX B HEM H3MEHEHMH, yMEHHE JelaTh 00OCHOBaHHbIE
3aKJIIOUEHUSI HAa OCHOBE HAyYHbIX ()aKTOB W HMMEIOIIMXCS JAaHHBIX C LEJbI0 IOJy4YeHUs
JOCTOBEPHBIX BHIBOJIOB;

- CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OMOJOTMYECKHE 3HAHUS JUISl PELICHUS
po0JieM B peallbHbIX KU3HEHHBIX CUTYaLHsIX;

- OCO3HaHHUE IIEHHOCTH HAYy4YHOM JESTEIbHOCTH, FTOTOBHOCTb OCYIIECTBIISATh IPOEKTHYIO U
HCCIIEIOBATENIbCKYIO JESITEIbHOCTh MHANBUIYaIbHO U B FPYIIIIE;

- TOTOBHOCTb M CIIOCOOHOCTHh K HENPEPHIBHOMY 00pa30BaHUIO U CaMOOOpPa30BaHHUIO, K
aKTUBHOMY IIOJy4YEHHIO HOBBIX 3HAaHUN 1O OHOJIOTMM B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTAMHU.

B nmpouecce nOCTHXKEHUS JIMYHOCTHBIX PpE3YJbTaTOB OCBOEHHUS OO0Yy4aroIUMHUCH
porpaMMbl 10 OHOJIOTHM Ha YpPOBHE CpemHero oobmiero oOpa3oBaHus y OOydarOIMXCs
COBEPUIEHCMBYEM CA IMOUUOHAILHBLIL UHM el1eKm, TIPeIoJIaratoui copMUpOBaHHOCTS:!

- CaMOCO3HaHMs, BKIIIOYAIOUIETO CHOCOOHOCTh IOHUMAaThb CBOE SMOLMOHAIBHOE
COCTOSIHUE, BUJETh HAIPaBJICHUS pPA3BUTUS COOCTBEHHONW SMOLMOHAIBHOW cdepbl, ObITH
YBEPEHHBIM B cebe;

- CaMOpEeryJupOBaHMs,  BKJIIOYAIOLIETO0  CaMOKOHTpPOJIb, yYMEHHE  IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IOBEAEHHE, CIOCOOHOCTh aJaNTHPOBATHCA K SMOIMOHAIBHBIM
WU3MEHEHUSIM U MIPOSBIATH THOKOCTh, OBITh OTKPBITBIM HOBOMY;

- BHYTpEHHEH MOTHBAlM{, BKJIIOYAIOIIEH CTPEMJICHHE K JOCTHKEHHUIO IIeJIh U YCIIEXY,
ONTUMM3M, UHULIUATUBHOCTb, YMEHUE JAEHCTBOBATDH, UCXO/S U3 CBOUX BO3MOXKHOCTEH;

- SMIIATHH, BKIIOYAIONIEH CIIOCOOHOCTh MOHHUMAaTh 3MOIMOHAIBHOE COCTOSIHME APYTHUX,
YUUTBIBATh €0 MPU OCYILECTBICHUN KOMMYHHUKAIUH, CHOCOOHOCTh

K COUYBCTBUIO U COTEPEKUBAHUIO;

- COLIMAJIbHBIX HAaBbIKOB, BKJIFOYAIOIINX CIIOCOOHOCTH BHICTPAUBATh OTHOLIEHUS C IPYTUMHU
JIIOJIbMH, 3200 TUTHCS, IPOSIBIISITH MHTEPEC U pa3periaTb KOHPIUKTHIL.
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METAINPEAMETHBIE PE3YJIbTATHBI

MetanpeameTHble pe3yabTaTbl OCBOEHHS ydeOHOro mnpeamera «buosiorus» BKIHOYAOT
3HauyuMble Ui (OPMHUPOBAHUS MHUPOBO33pEHUS OOy4aAIOUIMXCAd  MEXIAUCHUILIMHAPHbIE
(MexTnpeaAMeTHbIE) 001eHayYHbIE TTOHITHS, OTpaXKaroIIie IEeJI0CTHOCTh HayYHOU KapTUHBI MUpa
U crienru(UKy METOJ0B TIO3HAHMSI, UCIIOIb3YyEMbIX B €CTECTBEHHBIX HayKaX (BEIEeCTBO, YHEPIHs,
SBJICHUE, IPOLECC, CUCTEMa, HaydHbIH (aKkT, NMPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHUsl, UCCIIEJOBaHUE, HAOINIOJIEHUE, U3MEPEHUE, DKCHEPUMEHT U JIPYTHX), YHUBEPCAJIbHBIE
yueOHble JIeHcTBUS (IIO3HABaTeNbHbIE, KOMMYHUKAaTUBHBIE, PETYJIATUBHBIE), 00ECIIEUMBAIOLINE
dbopmupoBanne (PyHKIMOHAIBHOW TPAMOTHOCTH M COIMAIBHOW KOMIETEHIIUHU OOY4YarOIIUXCH,
CIOCOOHOCTh o0yuaromuxcs UCII0JIb30BATh OCBOCHHbIE MEXAUCLUUIITIMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS U YHUBEpCaJbHble YydeOHbIE [IEHCTBUS B IO3HABATEIIbHON H
COLIMAIBHON MTPAKTHKE.

Ho3znaeamenvnvie YY/[

baszoevie nocuueckue oeticmeusi:

- CaMOCTOSITENIbHO (HOPMYIHMpOBaTh M aKTyaJU3UpOBaTh NpoOiieMy, paccMaTpuBarh €€
BCECTOPOHHE;

- HUCIOJIb30BaTh NPU OCBOCHHUU 3HAHUM NPUEMBI JOIMYECKOro MbIIUIEHUS (aHanIu3a,
CUHTE3a, CpPAaBHEHHUS, KIacCUPUKAlUU, O0O0OOIIEHHS), pPACKPhIBATh CMBICH OHOJOTHYECKUX
MOHATUHN (BBIACIATHh UX XapaKTePHbIE TPU3HAKHU, YCTAHABIUBATH CBS3H C IPYTUMU MMOHATHIMH);

- ONpeAensaTh LETU JESTeIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUH UX JOCTHXKEHUS,
COOTHOCHUTb Pe3yJIbTaThl ACSITEIbHOCTU C TIOCTABJICHHBIMU LEJSIMU;

- UCMOJIb30BaTh OMOJOrMYECKUE MOHATHS I OOBSCHEHUS (DAKTOB U SIBIICHUN KUBOU
MIPUPO/IBI;

- CTpOUTHb JIOTMYECKHUE paCCYKIE€HUsS (MHIYKTUBHBIEC, NE€AYKTUBHbBIE, IO aHAJIOTUN),
BBISIBJISITh 3aKOHOMEPHOCTU M NPOTHUBOPEUHUSI B pacCMaTPUBAEMBIX SIBJICHUSAX, (GOPMYIUPOBAThH
BBIBO/IbI M 3aKJIFOUEHUS;

- IPUMEHSATh CXEMHO-MO/IEIbHbIE CPEJICTBA IS NIPEICTABICHUS CYILIECTBEHHBIX CBSI3EH U
OTHOIIIEHUHM B M3Yy4YaeMbIX OMOJOTHYECKHX OOBEKTaxX, a TAKKEe MPOTHUBOPEUYUI Pa3HOTO poja,
BBISIBJICHHBIX B PA3JIMYHBIX HH(GOPMAIIMOHHBIX HCTOYHUKAX;

- paspabarbiBaTh IUIaH peEUIeHUs MpoOjeMbl ¢ Y4€TOM aHAIM3a HMEIOLIUXCS
MaTepUATIbHBIX U HEMaTepHaJIbHBIX PECYPCOB;

- BHOCUTb KOPPEKTUBHI B JIEATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LEJSIM,
OLICHUBATh PUCKHU MOCIEACTBUN JESITENbHOCTH;

- KOOPAMHUPOBATh U BBINOJHATH PadOTy B YCJIOBHUSIX pPEaIbHOTO, BUPTYalIbHOTO H
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

- pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PELLICHUU KU3HEHHBIX ITPOOJIEM.

baszosvie uccneoosamenvckue oeticmeusi:

- BJIAJIETh HaBbIKaMU y4€OHO-HUCCIIe10BaTEIbCKON U MPOEKTHON AEATEIbHOCTH, HABBIKAMU
paspenieHus mpoosieM, 001anaTh CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIIBHOMY TTOUCKY
METO/I0B PELIEHUS MPAKTUUECKUX 3a/1a4, IPUMEHEHHUIO PA3JIMYHBIX METOJIOB ITO3HAHUS;

- HCHOJIb30BaTh PAa3IM4HbIE BUJIbl AEATEIBLHOCTU IO IOJYYEHHUIO HOBOIO 3HAHUS, €ro
MHTEpIIpeTay, TpeoOpa30BaHUIO0 U MPUMEHEHHIO B YYEOHBIX CUTYallUsX, B T.4. IPU CO3JaHUU
y4eOHBIX U COLUAIbHBIX POEKTOB;

- (QopMupoBaTh HAy4YHBIM THUIl MBINUJICHUS, BJIAJETh HAYYHOW TEPMHHOJIOTUEH,
KJIFOUE€BBIMH TIOHSTHSIMU U METO/IAMH;

- CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 33/1a4l B 00pa30BaATEIbHONU NEATEILHOCTH U
KU3HEHHBIX CUTYaIIHIX;

- BBIABJISITH NPUYUHHO-CIICJCTBEHHBIC CBSI3M W aKTYaJW3WPOBATh 3a/lady, BBIJIBUTATh
TUIOTE3Y €€ pelIeHus, HAX0AUTh apryMEHThI JUId J0Ka3aTeIbCTBA CBOMX YTBEPK/IEHUH, 331aBaTh
napameTpbl U KpUTEPUH PEILICHHUS;

- aHaJU3UpPOBATH TOJYYEHHbIE B XOJ€ pELICHHsS 3aJayd pe3yJbTaThl, KPUTHUYECKU

15



OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBHUSIX;

- J1aBaTh OLIEHKY HOBBIM CHUTYallUsIM, OLIEHMBATh MPUOOPETEHHBIN OMbBIT; OCYIIECTBIATH
L[eJICHANPaBICHHbI MOMCK IEepEeHOCa CPEACTB U CIOCOOOB JAEHUCTBUS B MPOPECCHOHAIBHYIO
cpeny;

- yMeTb T[IEpEHOCHUTHh 3HAHUS B [IO3HABATEJIbHYIO U IMpPaKTUYECKYyl0 oO0nactu
KHU3ZHEJESITENIbHOCTH;

- YMETb MHTEIPUPOBATh 3HAHMS M3 PA3HBIX NPEIMETHBIX 00JIacTeil; BBIIBUraTh HOBBIE
uJeu, MpeularaTb OPUTMHAIBHBIE IOJXOJbl W pEIIEHUs, CTaBUTh MpoOJIeMbl U 3a/add,
JIOTIYCKAIOUIUE aJlbTEPHATUBHbBIC PELICHUSL.

Paboma c ungopmayueri:

- OPUEHTUPOBATHCS B PA3IMUHBIX UCTOYHHUKAX MHPOpMAIUH (TEKCTE yueOHOro mocoous,
Hay4YHO-TIONYJISIPHON JIUTEpaType, OMOJIOrMUECKUX CIOBApsX U CIPaBOYHUKAX, KOMIIBIOTEPHBIX
0a3ax maHHbIX, B VHTepHeTe), aHaIM3UpOBaTh HH(OPMALMIO Pa3IMYHBIX BHAOB U GopM
MIpPE/ICTaBICHUS], KPUTUYECKH OLIEHUBATH €€ I0CTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

- (hopmynupoBaTh 3ampochl U MPUMEHSATH PA3JIUYHbIE METOJbl MpPHU IOUCKE U OTOOpE
O6uosnoruueckoi nHpopMaluu, He0OX0AMMOMH /1JIsl BBIMOIHEHNS YUeOHBIX 3a/1a4;

- IPUOOPETaTh OMBIT UCIOJI30BAHUS MH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHMH,
COBEPUICHCTBOBATh KYJIbTYPY aKTUBHOI'O MCIOJIb30BaHUS PA3IUYHBIX TOUCKOBBIX CUCTEM;

- CaMOCTOSITEJIbHO BBIOMpATh ONTHUMAlbHYIO (OPMY MPEACTABICHUS OHOJOTHYECKOM
uHpopmanuu (cxemsl, rpaduky, 1uarpaMMbl, TaOIUIbI, PUCYHKU U APYrOE);

- HCIIOJIb30BaTh HAay4yHBIM fA3BIK B KauyeCTBE CpeJACTBa Ipu paboTe ¢ OMOJIOrHYEeCcKOM
uH(popmaLuen: NMPUMEHITh XUMHUUYECKUE, (pU3nueckue U MaTeMaTUYecKue 3HAKHM U CHUMBOJIBI,
dbopmynel, abOpeBUaTypy, HOMEHKIATypy, HCIOJb30BaTh M MPeoOpa3OBBIBATH 3HAKOBO-
CUMBOJINYECKUE CPEJCTBA HATJISAHOCTH;

- BJAJIeTh HABbIKAMHU pACIO3HABAaHWA U 3allUThl HHOpMaMH, HWH(POPMALMOHHON
0€30I1aCHOCTH JIMYHOCTH.

Kommynuxamuenoie YY/I:

Obuwenue:

- OCYUIECTBJIATh KOMMYHHUKAIIMK BO Bcex cepax KU3HU, AKTUBHO y4aCTBOBATh B TUAJIOTe
WIN JUCKYCCHU IO CYLIECTBY 00CYX/IaeMoil TeMbl (yMEHHE 3aJaBaTh BOMPOCHI, BHICKA3bIBATH
CYXJEHHUS OTHOCUTEJIbHO BBIIIOJHEHHUS MpeaIaraeMoil 3ajaud, Y4YUThIBaTb HHTEPECHl U
COTJIACOBAHHOCTD MO3ULIUHN APYrUX YUaCTHUKOB JUAJIOTA WU TUCKYCCUU);

- pacro3HaBaTh HeBepOalbHbIE CpeAcTBa OOIIEHHS, MOHMMAaTh 3HAUYEHUE COLMAJIbHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUS KOH(QJIUKTHBIX CUTyallul, YMETh CMT4aTh KOH(IUKTHI U
BECTHU [IEPETOBOPHI;

- BJIAJICTh PA3JIMYHBIMU crioco0aMu OOIIEHMsS U B3aUMOJEUCTBUSI, TOHUMATh HaMEPEHUS
JPYTUX JII0JIeH, IPOSBIIATh YBAKUTEIbHOE OTHOLIEHHE K COOECeHUKY U B KOPPEKTHOH (opme
(GbopMyIupOBaTh CBOU BO3PAKEHUS;

- pa3BEPHYTO M JIOTUYHO H3JlaraTb CBOIO TOUKY 3PEHMSI C HUCIIOJIb30BAHMEM SI3bIKOBBIX
CPEICTB;

Cosmecmuas OessmenbHOCMb:

- IOHUMAaTh ¥ UCTIOJIH30BaTh MPEUMYIIECTBAa KOMaH/IHON U UHIMBUYalbHOU pabOThI IIPU
peleHny OMOJIoruYecKor MpobsieMbl, 000CHOBBIBATH HEOOXOIMMOCTh MPUMEHEHHS IPYIIIOBBIX
(dbopM B3aMMOJEHCTBUS NMPU peLIeHNH yueOHOM 3a1auu;

- BBIOMpaTh TEMAaTUKy U METOJbl COBMECTHBIX JEHCTBUN € y4ETOM OOILIUX MHTEPECOB U
BO3MOXHOCTEHN Ka)/I0T0 4jeHa KOJUIEKTHBA;

- NPUHUMATH LIEJTM COBMECTHOW [€ATENIbHOCTH, OPraHU30BbIBATH U KOOPAUHUPOBATH
JNENCTBHS 110 €€ JOCTHKEHHIO: COCTABIIATH IIJIAH ICHCTBHM, PACIPENEIATh POIU C yYYETOM MHEHUIN
Y4aCTHUKOB, 00CYXKJaTh pe3y/bTaThl COBMECTHOM pabOTHI;

- OLICHMBATh KAYECTBO CBOETO BKJIaJa U Ka)KJI0T0 y4aCTHUKA KOMaH/bI B OO pe3yibTar
0 pa3paboOTaHHBIM KPUTEPUSIM;

- TpejylaraTb HOBbIE MPOEKTHI, OLIEHUBATh UJEH C MO3ULIMK HOBU3HBI, OPUTHHAIBHOCTH,
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MPAaKTUYECKON 3HAUUMOCTH;

- OCYILIECTBJISTh IO3UTHBHOE CTPAaTErMuecKOe IMOBEJIEHUE B pPa3IMYHBIX CUTYaIUsX,
MPOSIBIISITH TBOPYECTBO U BOOOpaKeHNE, ObITh MHUIIMATHBHBIM.

Pezynamuenvie YY/[

Camoopeanuszayusi:

- HCIMOJb30BaTh OMOJIOTMYECKHE 3HAHUS JJISl BBISBICHHUS NpoOJeM U UX pEIICHUs B
KU3HEHHBIX U yUYCOHBIX CUTYAIHSX;

- BBIOMpaTh Ha OCHOBE OMOJIOrMUYECKUX 3HAHUM 11€JIEBbIE U CMBICIIOBbIE YCTAHOBKU B CBOUX
JNEUCTBUAX U MOCTYNKAX MO OTHOIIEHUIO K KHUBOW MPHUPOJIE, CBOEMY 3J0POBBIO M 30POBBIO
OKPYKaIOILKX;

- CaMOCTOSITEIbHO OCYIIECTBIIATH MIO3HABATENIbHYIO JESATEIbHOCTD, BBISBISATH IPOOJIEMBI,
CTaBUTh W (HOPMYIUPOBATH COOCTBEHHBIC 3aJayll B O0pa30BATEIBHON MACSITCIBHOCTH H
KU3HEHHBIX CUTYaIIHSIX;

- CAMOCTOSITENILHO COCTABJIAT IIJIaH PELIEHUS TPOOIIEMBI C YUETOM UMEIOLINXCS PECYPCOB,
cOOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTEHUH; 1aBaTh OLEHKY HOBbIM CUTYaLIUsM;

- paclMpsATh paMKHU y4eOHOro IpeaMeTa Ha OCHOBE JIMUHBIX HPEINOYTEHUi; Jenarhb
OCO3HAHHBII BBIOOP, ApIryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTh 3a PELICHUE;

- OLICHUBATh MIPUOOPETEHHBIH OIIBIT;

- crnocoOcTBoBaTh (OPMUPOBAHUIO U MPOSIBICHUIO HIMPOKON HPYyAHMLUU B Pa3HbIX
o0JacTsX 3HaHUM, TOCTOSIHHO MOBBIIIATH CBOI 00pa30BaTEIbHbINA U KYJIbTYPHBIH YPOBEHb;

Camoxonmpons.:

- JaBaTh OIIEHKY HOBBIM CHUTYaIlMsIM, BHOCUTh KOPPEKTHUBBI B JEATEIHHOCTH, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LIEJISM;

- BIAJETh HABbIKAMHU II03HABATEIbHOW pe(dIeKcuu Kak OCO3HAaHHS COBEPIIAEMBIX
NEUCTBUIM M MBICIUTEIBHBIX MPOIIECCOB, X PE3YJIbTATOB U OCHOBAHUH, HCIOIb30BATh MPUEMBI
peduiekcuu JUIsl OLIEHKH CUTYalluu, BbIOOpa BEPHOTO PEILICHNUS;

- OIICHUBATh PUCKHA M CBOCBPEMEHHO MPUHUMATh PEUICHHUS 110 UX CHUKEHUIO; TPUHUMATh
MOTHBBI U @pTYMEHTBI IPYTUX IPU aHAIU3€ PE3y/IbTaTOB ACIATEIbHOCTH;

Ipunsamue cebs u opyeux:

- IpUHUMATh ce0sl, IOHUMasl CBOM HEJJOCTATKH U JJOCTOMHCTBA;

- IPUHUMATh MOTHUBBI M aPTYMEHTHI APYTUX TP aHAIN3E PE3YJIbTATOB JIEATEILHOCTH;

- IPU3HABaTh CBOE MPaBO U MPaBO IPYIUX Ha OLIMOKY;

- pa3BHUBaTh CIOCOOHOCTH MOHUMATh MUP C MO3ULIUH APYrOro YyeaoBeKa.

NPEAMETHBIE PE3YJIbTATbBI
[IpenmetHbie pe3ynbrarhl ocBoeHus mporpammbl COO no 61ooruu Ha 6a30BOM YpOBHE
BKJIIOUAIOT crienupuyeckue g ydyeOHoro npeamera «buosiorus» HayyHble 3HAHUS, YMEHUS U
CrocoObl JEHCTBUII 1O OCBOGHMIO, HHTEpPIpPETAlMd U MpPeoOpa3oBaHMIO 3HAHUM, BUIbI
JEATENBHOCTH TI0 TMOJIyYCHHI0O HOBOTO 3HAHUS W MPHUMEHEHHWIO 3HAHUI B Pa3IMYHBIX YUIEeOHBIX
CUTYAallUsIX, @ TAKXKE B PEATbHBIX )KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C OHoJoruei. B mporpamme
MPEIMETHBIE Pe3yIIbTaThl IPECTABICHHBI 110 TOJIaM 00y4eHUSI.

10 KJIIACC

Ilpeomemmusie pesyromamasl océoenusn yueonozo npeomema «buonozusn» ¢ 10 knacce
ompaxcarom:

- c(hopMHpPOBAHHOCTh 3HAHUI O MeCTE M POJM OMOJOTHMH B CUCTEME HAYyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAyYHOI KapTUHBI MUpa U
Hay4YHOTO MHUPOBO33pPEHUS, O BKJI/I€ POCCUMCKUX U 3apyOEeKHBIX YUEHBIX- OMOJIOTOB B pa3BUTHE
Oouosnoruu, GyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKA JJIsl PEeLLeHUs )KM3HEHHBIX 3a/1a4;

- YMEHHE PACcKpbIBATh COAEpKaHNE OMOJOTHYECKIX TEPMUHOB U MOHATUH: )KU3Hb, KJIETKA,
opranusM, MeTado0113M (0OMEH BeIeCTB U IPEBPAIIEHUE YIHEPTHH ), TOMEOCTa3 (CaMOPEryIIsLus),
YpOBHEBasi ~ OpraHu3alus  JKUBBIX  CHCTEM, CaMOBOCIPOM3BEICHHE  (PENpOaYKIIHS),
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HACJIEICTBEHHOCTb, U3MEHYUBOCTb, POCT U PA3BUTHUE;

- YMEHHE Hu3jaraTtb OMOJOrMYEcKHe Teopuu (KJIETOYHas, XpOMOCOMHas, MyTallMOHHas,
LEHTpaJbHasl J0rMa MOJIEKYJIsapHO#l Ouosiorun), 3akoHsl (I'. Mengens, T.Moprana, H.U.
BasuiioBa) u yuenus (o 1eHTpax MHOI000pa3us U IPOUCXOKIEHUS KyIbTYpHbIX pacTeHuit H.W.
BasuiioBa), onpenensaTs rpaHulibl UX IPUMEHUMOCTHU K dKUBBIM CUCTEMaM;

- YMEHUE BJIaJIETh METOJIJaMU HAy4YHOTO MO3HAaHMs B OMOJIOTUU: HAOJIO/IEHUE U OITUCaHHe
KUBBIX CHUCTEM, IIPOLIECCOB U SBJICHUM, OpraHu3alus U MpPOBEIEHHE OHOJOrHYECKOIro
AKCINEPUMEHTA, BBIJBM)KEHHE THUIIOTE3bl, BBISBICHHE 3aBUCHMOCTH MEXKIY HCCIEAYEeMbIMU
BEJIMYMHAMH, OOBSICHEHHE IIOJIyYEHHBIX pE3YyJIbTaTOB, HCIOJb30BAHHBIX HAYYHBIX MHOHSITHIH,
TEOPUI U 3aKOHOB, YMEHHE JIENIaTh BHIBOJbl HA OCHOBAHUHU MOJIyYE€HHBIX PE3y/IbTaTOB;

- YMEHHE BBIJEIATh CYIIECTBEHHbIE IPU3HAKU BUPYCOB, KJIETOK MPOKAPHOT U 3YKApHUOT,
OJIHOKJIETOYHBIX M1 MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH MPOLIECCOB: 0OMEHA BEILECTB U
MIPEBPALLEHUS] SHEPIrUU B KiE€TKe, (OTOCHUHTE3a, IUIACTUYECKOTO M SHEPreTHYecKoro obOmeHa,
XEMOCHHTE3a, MUTO3a, ME03a, OIUIOJOTBOPEHUS, Pa3MHOKEHUS, UHIUBUYaIbHOTO Pa3BUTHUS
opranu3ma (OHTOTEHE3);

- YMEHHE PUMEHSTH MOJIyYeHHbIE 3HAHUS JUIsl OObSICHEHUS OMOJOTHYECKUX IIPOLIECCOB U
SIBIICHUH, 11 IPUHSTHSI IPAKTUYECKUX PEIICHUN B MOBCEAHEBHOM )KU3HU C LIETIbI0 00ecTieueHus
0€30MaCHOCTH CBOETO 3/I0POBbS U 3JI0POBbSl OKPYXKAIOLIUX JIOJCH, COONII0JIeHUus HOpM
IPaMOTHOTO TOBEJCHHUS B OKpYXKalolled NpUPOJHOW cpesae, MOHMMaHHE HEOO0XOAUMOCTH
HCIIOJIb30BAHUS JIOCTHKEHUI COBPEMEHHOW OMOJIOTMM M OMOTEXHOJIOTUH Uil pPallMOHAIBLHOTO
MIPUPO/IOIIOJIL30BAHUS;

- YMEHHME pellaTh 3JEMEHTApHblE TI'€HETUYECKUEe 3aJaud Ha MOHO- U JUTHOpHUIIHOE
CKpeIllMBaHME, CLEIUICHHOE HaclleZJOBAHUE, COCTABIATh CXEMbl MOHOTHOPHIHOTO CKPEIMBAHUS
U1 TIpe/ICKa3aHus Hacle0BaHUs IPU3HAKOB y OpPraHU3MOB;

- YMEHHE BBIIOJHATH JaOOpaTOpHbIE U MPaKTHUECKUE paboThl, COOII0AATh MIpaBuiia IpU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYAOBAHUEM;

- YMEHHE KPUTUYECKU OLEHUBATh U MHTEPHPETUPOBATH UHPOPMAINIO OHMOJOTHYECKOTO
COJIEp’KaHUs, BKIIIOYAIOUIYIO IICEBJOHAy4YHbIE 3HAHHUS W3 PA3JIMYHBIX HCTOYHUKOB (CpencTBa
MaccoBOM MH(pOpMAIMK, HAYYHO-TIOMYJISIPHbIE MaTEPUaJIbl), STUUECKUE ACTIEKTHl COBPEMEHHBIX
HCCJICIOBaHNM B OMOJIOrNH, MEIUIIMHE, OMOTEXHOIOTHH;

- YMEHHME CcO03/1aBaTb COOCTBEHHBbIE IHCHMEHHBIE U YCTHBIE cCOOOLIEHHs, 00001as
OMOJIOTMYECKYI0O HMHPOpPMALUMI0O M3 HECKOJIbKUX MCTOYHHKOB, TIPAaMOTHO HCIIOJIb30BATh
MOHATUIHBIN annapaT OUOJIOTHH.

11 KIIACC

Ilpeomemmuoie pesyromamal océoenusn yueonozo npeomema «buonozusn» 6 11 knacce
ompaxcarom:

- c(hopMHpPOBAaHHOCTh 3HAHUII O MECTE W POJM OMOJOTMU B CUCTEME HAYYHOTO 3HAHMUS
€CTECTBEHHbBIX HayK, B (DOPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAayYHOIl KapTUHBI MUpa U
Hay4YHOTO MHPOBO33pPEHUS, O BKJIAI€ POCCUNCKUX U 3apyOekKHBIX YUEHBIX - OMOJIOrOB B pa3BUTHE
O6uosoruy, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa ISl PEIlIeHUs KU3HEHHbBIX 3a/1a4;

- YMEHHME pACKpbIBaTh COJEpXKaHUE OHOJOTMYECKHMX TEPMUHOB M TIOHATHUN: BUJ,
MOMYJISIIHS, TeHO(OH, FBOJIIOLNS, ABMKYILKE CHIIBI ((PaKTOPBI) SBOTIOIIMH, TPUCIIOCOOIEHHOCTh
OpraHu3MOB, BHJ000pa30BaHME, DSKOJOrMYeckue (aKTOpbl, DSKOCUCTEMA, MPOIYLEHTHI,
KOHCYMEHTbI, pEAYLIEHTHI, LIENH MUTaHUs, SKOJOTrH4ecKasi mupamMua, OMoreoueHos, ouocgepa;

- yMEHHME u3JlaraTb OuoJiornyeckue Tteopuu (3BojrounoHHass Tteopus Y. JlapBuHa,
CHUHTETHUYECKash TEOPHsl IBOJIOIMN), 3aKOHBI U 3aKOHOMEPHOCTH (3apoaplieBoro cxoactea K.M.
bapa, uepenoBaHus raBHBIX HampasieHud u myrted sposounu A.H. CeBeproBa, yuyeHHUs o
ounocdepe B.1. Bepnaackoro), onpeaensTh TpaHUIlB UX MPUMEHUMOCTH K )KUBBIM CHUCTEMAaM;

- YMEHUE BJIaJIETh METOJJaMU HAyYHOTO TO3HAHUs B OMOJIOTUU: HAOJIIOJIEHUE U OIIMCaHHE
KUBBIX CHUCTEM, IIPOLIECCOB M SBJICHWUM, OpraHu3anus M MpOBEIEHUE OHOJOrHYECKOro
AKCINEPUMEHTA, BBIJBM)KEHHE THUIIOTE3bl, BBISBICHHE 3aBUCHMOCTH MEXKIY HCCIEAYEeMbIMU
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BEJIMYMHAMH, OOBSICHEHHE IOJIyYEHHBIX pPE3yJIbTaTOB, HCIOJb30BAaHHBIX HAYYHBIX IOHSATHH,
TEOPUI U 3aKOHOB, YMEHHE JIENIaTh BHIBOJbl HA OCHOBAHUHU IOJIy4YE€HHBIX PE3y/IbTaTOB;

- YMEHHE BBLACIATH CYIIECTBEHHbIE NPU3HAKH CTPOEHUS OUOJIOTMYECKUX OOBEKTOB:
BUJIOB, MOIYJSALUNA, MPOAYLIEHTOB, KOHCYMEHTOB, PEAYLEHTOB, OMOreOLEeHO30B U JKOCUCTEM,
OCOOCHHOCTM  IPOLECCOB:  HACJIEACTBEHHOW  HW3MEHUYMBOCTH, €CTECTBEHHOro  0TOOpa,
BUJI000pa30BaHUsl, MPUCTIOCOOICHHOCTH OPraHU3MOB, JAECUCTBUS JKOJOIMYECKHX (PaKTOPOB Ha
OpraHu3Mbl, IIEPEHOCA BEUIECTB U NOTOKA YHEPIUH B IKOCUCTEMAX, aHTPOIIOT€HHBIX U3MEHEHUH B
HKOCUCTEMAaX CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB U OHOr€OXMMHYECKHX IHUKIOB B
ounocdepe;

- YMEHHE PUMEHSATH MOJyYeHHbIE 3HAHUS JUIsl 00ObSICHEHUS OMOJOTHYECKUX ITPOLIECCOB U
SIBIICHUH, JUI IPUHSTHSI IPAKTUYECKUX PEIICHUN B MOBCEAHEBHOM )KU3HU C LIETIBI0 00ecTieueHus
0€30MacCHOCTH CBOErO 3/I0POBbS U 3JI0POBbSl OKPYXKAIOLIUX JIOJCH, COOJIIOJIeHUs HOpM
IPaMOTHOTO TOBEJCHUS B OKpY)Kalolled NpPUPOTHONW cpene, MOHMMAaHHWE HEO0OXOIUMOCTH
HCII0JIb30BaHUS JOCTUKEHUH COBPEMEHHOM Ouosoruu JULSE PaLMOHATILHOTO
MIPUPO/IOIIOJIL30BAHUS;

- YMEHHuE pellaTh 3JeMEHTapHble OMOJIOTUYECKUE 3aJlauM, COCTAaBJISITh CXEMBbI IepeHoca
BEIECTB M 3HEPTUU B SIKOCUCTEMAX (LIeNH TUTaHUs);

- YMEHHE BBIIOJHATH JJaOOpaTOpPHbIE U MPaKTUUECKUE pabOThl, COOMI0AATh MpaBuiIa MpH
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYAOBAaHUEM;

- YMEHHE KPUTUYECKU OLEHUBATh U MHTEPIPETUPOBATH UHPOPMAINIO OHMOJOTHYECKOTO
COJIep’KaHus, BKIIIOYAIOUIYIO IICEBJOHAy4YHbIE 3HAHHUS U3 Pa3IMYHbIX HCTOYHUKOB (CpelcTBa
MaccoBOM HMH(OpMalLMK, HAyYHO-NOMYJISIPHbIE MaTepualbl), paccMaTpuBaTh IJI0OAJIbHBIE
9KOJIOTMYECKHEe MPoOIEMbl COBPEMEHHOCTH, (DOPMUPOBATH IO OTHOILIEHUIO K HUM COOCTBEHHYIO
MO3ULHUIO;

- YMEHHME CO03/1aBaTb COOCTBEHHbIE€ IHCHMEHHBIE U YCTHBIE COOOLIEHUsS, 00001as
OMOJIOTMYECKYI0O HMH(POpPMALMI0O M3 HECKOJbKMX MCTOYHHMKOB, TPAaMOTHO HCIIOJIb30BATh
MOHATUIHBIN annapaT OUOJIOTHH.
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