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Егор Беседин


ITosicHUTEbHAS 3aITUCKA
Conep:xkanue yueOHOro npeamera

VYueOHblit npenmet «buonorus» yrryonéuHoro ypoBHs usydenus (10—11 kmaccor) siBisercs
OZIHUM M3 KOMIIOHEHTOB 00pa3oBaTenbHON 001acTu «EcTtecTBeHHbIE HayKi». COIIaCHO MOJIOKEHUSIM
@I'OC COO, nmpodunbHble y4eOHBIC MPEIMETHI, U3y4aeMble Ha YIIIyOJIEHHOM YPOBHE, SIBISIOTCS
cnocoboM audpdepeHnuany oOydeHUs] HA CTapIlledl CTYNEeHM IIKOJBI U MPU3BAaHBI 00ECIICUUTH
MIPEEMCTBEHHOCTb MEX/1y OCHOBHBIM OOILMM, CPETHUM OOILIUM, CPETHUM CIEIIHATLHBIM U BBICIIUM
oOpa3zoBaHueM. B To ke BpeMsi KaXIblif U3 3TUX Y4eOHBIX MPEIMETOB JOKEH ObITh OPUEHTHPOBAH
Ha MPUOPUTETHOE pellieHre 00pa30BaTeIbHbBIX, BOCITUTATEIBHBIX U PA3BUBAIONINX 33124, CBSI3aHHBIX
¢ npodopueHTanmelt 00y4Jaromuxcsi ¥ CTUMYJIHMPOBaHUEM HHTEpeca K KOHKPETHOM 001acTH HAyYHOTO
3HaHUS, CBA3AHHOTO C OUOJIOTHEHN, MEAUIIMHOM, SKOJIIOTHEH, ICUXOIOTUEH, CTIOPTOM MM BOECHHBIM
JIEJIOM.

[Tporpamma maér mpexncTaBlIeHHE O [EIM M 3a7adax M3Y4YeHUs y4eOHOro mpeamMera
«buonorus» Ha yryOnéHHOM ypOBHE; ompenaesseT o0s3arenbHOe (MHBApHAHTHOE) MPEAMETHOE
COZIep)KaHUe, €ro OCHOBHOTO o0mero oOpa3oBaHus, Onaromapst ueMy IpOCMaTpUBaeTCs
HaNpaBJIEHHOCTh Ha TOCJEIYyIollee pPa3BUTHE OWMONOTHYECKUX 3HAHHM, OPUEHTUPOBAHHBIX Ha
¢dbopMHpOBaHHE  €CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHs,  SKOJOIMYECKOTO  MBIIJICHHUS,
NpeACTaBICHUIN O 310POBOM 00pase )KU3HM, HA BOCIIUTaHUE OSpEXKHOTO OTHOLICHHS K OKpY KaroIien
NIPUPOAHOI cpezie. B mporpamme Takxke moka3aHbl BO3SMOXKHOCTH yueOHOro npenmeta «buonorus» B
peanuzanun  TpeOoBanuit CraHgapTa K IUIAHUPYEMBIM JIMYHOCTHBIM, METAlpeAMETHBIM H
NPEIMETHBIM pe3yiibTaraM 00ydeHUs U B (POPMHUPOBAHUU OCHOBHBIX BUJIOB Y4eOHO-TO3HABATEILHON
JESITeTbHOCTH 00YYaOLIUXCSI IO OCBOSHHIO COAEP KaHUs OMOIOTMYECKOT0 00pa30BaHMs Ha CTapIIen
CTyHeHH o00meo0pa3oBarenbHOil 1MmKonbel. PabGowas mnporpamMma sBISETCS OPUEHTUPOM IS
COCTaBJICHUS aBTOPCKHUX pabo4MX MporpamMm ABTOpaMu pabodYMX MPOTrpaMM MOKET OBITh TPEATIOKEH
CBOM MOJXOA K CTPYKTYpHUPOBAHMIO M IMOCIEAOBATEIBHOCTH M3YUYCHHUsI yU4eOHOTO MaTepuala, CBOE
BUJICHUE CIIOCOOOB (DOPMHUPOBAHUS Yy OOydalOIIMXCA MPEAMETHBIX 3HAHUM W YyMEHHMH, a TaKxke
METO/IOB BOCITUTAHUS U PAa3BUTHS CpellCTBAMU yueOHoro npeamera «buomorus»

OBIIASA XAPAKTEPUCTUKA YYEBHOTI'O IIPEJIMETA «BUOJIOT USD»

YueOHblil npenmer «buonorus» Ha CTynmeHH cpegHero ooOmero o0pa3oBaHMs 3aBEpLIAET
Oouonoruueckoe 0Opa3oBaHME B IIKOJIE M OPHEHTUPOBAH HA pacUIMpeHHE U yIIyOlieHHe 3HaHWUN
00y4JaroIINXCsl O )KUBOM MPHPOJIE, OCHOBAX MOJICKYJIAPHON M KJIIETOYHOM OMOIOrUH, SMOPUOTIOTHH U
OMOJIOTUH Pa3BUTHSL, TEHETHKH, CEJIEKIINU, OMOTEXHOIOTHHU, BOJIFOLIMOHHOTO YUYCHHS U KOJIOTHH.

N3zyuenne yuebHoro mpeamera «buomnorus» Ha yriayOJeHHOM YpOBHE OpPUEHTHPOBAHO Ha
MOATOTOBKY OO0YYarOLIUXCS K MOCIEIYIOIIEMY MOMyYeHHIO OMOJIOrMYECKOro 00pa3oBaHus B By3ax U
OpraHu3aIMsIX CPEAHEro NpodeccHoHanIbHOro 00pa3oBaHus. OCHOBY €ro COAEP)KaHUS COCTABIISIET
cucreMa OMOJIOTWYECKUX 3HAHWM, MOMyYEeHHBIX TPU M3YYEHUH 00YYaroIUMUCS COOTBETCTBYIOLINX
CHCTEMaTU4YeCKHX pa3/iesoB OMOJIOTHH B OCHOBHOM 1mikoje. B 10—11 kimaccax 3Tv 3HaHHS TOTy4atoT
pazBuTHe. Tak, pacmMpeHbl U yriyOaeHbl OMOJIOTrHYECKUE 3HAHUS O PACTEHUX, )KUBOTHBIX, IpU0ax,
OakTepusax, OpraHu3Me 4YeJoBeKa, OOIIMX 3aKOHOMEPHOCTSX >KU3HU; IOMOJHHUTEIBHO BKIIOUCHBI
OMOIOTHYECKHE CBEICHUS MPUKIIATIHOTO U MOMCKOBOTO XapaKTepa, KOTOPhIe MOXKHO HCIIONB30BaTh
KaKk OpHUEHTHPHl JUIs TOCJIEyIomero BbiOOpa mnpodeccun. Bo3mokHa Takke WHTErpanus
OMOJIOTUYECKUX 3HAHMWA C COOTBETCTBYIOIIMMH 3HAHHMSMH, TOJYYEHHBIMH OOYYaIOUIMMHUCS TpU
U3y4eHHH (U3NKU, XUMHUH, Teorpaduu 1 MaTeMaTHKH.



CrpyKTypa mporpamMmMsl yueOHOro npenmera «buonorus» oTpaxaer CHCTEMHO-YPOBHEBBINA U
HBOJIOIMOHHBIN MOAXOABI K H3ydeHHIo Ouonorud. CormacHo UM, HU3y4yaroTcs CBOWCTBA U
3aKOHOMEPHOCTH, XapaKTepHbIE AJISi JKUBBIX CHCTEM DPAa3HOTO YPOBHS OpraHU3alMM, 3BOJIOLHUU
OpPraHUYeCcKoro Mupa Ha 3emJiie, COXpaHEHHUs] OMOIOTHYECKOro pa3HooOpas3us miaHeTsl. Tak, B 10
KJIacce HM3Y4aloTCs OCHOBBI MOJICKYISPHOHW M KJIETOYHOH Ouosoruu, 3MOpHOIOTUM U OHOIOTHU
Pa3BUTHSL, TCHETHKH U CEJIEKIUH, OMOTEXHOJIOTHH U CUHTETHYECKOW OMOJIOTHH; aKTyalu3UupyIOTCS
3HaHUSA OOydaromuxcs 1Mo OOTaHWKe, 300JI0TUH, aHATOMUH, (U3HONIOTHH YeloBeka. B 11 kmacce
M3Yy4aroTCsl SBOJIOIMOHHOE YYeHHE, OCHOBBI 3KOJIOTHH U YUeHHe 0 buocdepe.

YueOHblit mnpeamer «buonorus» TpuU3BaH 00ECIEUUTh OCBOEHHE OOYyYaIOUIMMHUCS
OMOJIOTUYECKHUX TEOPUN U 3aKOHOB, UACH, MPUHIUIIOB U MPABHJI, JIEXKAIUX B OCHOBE COBPEMEHHON
€CTECTBEHHO-HAyYHOW KapTHHBI MUPA; 3HAHUN O CTPOSHUH, MHOTOOOpa3nuu U 0COOEHHOCTSIX KIETKH,
OpraHusma, MOMyJSUH, OHOLIEHO3a, SKOCHCTEMbI; O BBIJAIOIIUXCS HAYYHBIX JOCTHXKEHUSIX,
COBPEMEHHBIX HCCIICIOBAaHUAX B OMOJIOTHH, MPUKIAIHBIX ACMEKTax OHONornyeckux 3HaHui. Jls
Pa3BUTHS U MOJIEPKAHUS HHTEpeca 00ydaromuXxcs K OMOJIOruy HapsAy cO 3HAYUTEIbHBIM 00bEMOM
TEOPETUYECKOTO MaTepualia B COACpKaHUHM YdeOHOro mnpenmera «bHOJOTHS» MPEeayCMOTPEHO
3HAaKOMCTBO C WCTOpHEH CTAHOBJICHUS W PAa3BUTHS TOW WIM MHOM 00JacTW OHMOJIOTHH, BKJIAIOM
OTEUECTBEHHBIX U 3apyOeKHBIX YUEHBIX B peIICHHE BAKHEHIINX OMOIOTHUECKUX U HKOJIOTUYECKUX
npooieM.

HEJIN U 3AJAYU U3YUYEHUSA YUYEBHOI'O TIPEJIMETA «BUOJIOI' U51»

Llenp u3ydenus: yaeOHoro npeamera «buosnorus» Ha ynryOIEHHOM ypOBHE — OBIIAJICHUE
00y4aoLMMHCS 3HAHUSAMHU O CTPYKTYPHO-(PYHKIIMOHAIBHON OpraHn3alluy KHUBBIX CHCTEM Pa3HOTO
paHran TNpHOOpETeHHWE YMEHMH UCIOJIb30BaTh ATH 3HAaHUS B (OpPMUpOBAHMM HMHTEpeca K
ornpenenéHHoN 00acTu MpoPeCCUOHATEHON e TEILHOCTH, CBI3aHHON ¢ OMOJIOTHEH, WITH K BEIOOPY
y4eOHOT0 3aBEJCHUS JJIS IPOJOIDKEHUS OMOJIOTHYECKOTr0 00pa30BaHMsL.

Joctmwkenue 1enu u3ydeHus ydeOHoro mpeamera «buornorus» Ha yrimyOnéHHOM ypOBHE
00eCreYnBaeTCs peIIeHUEeM CICIYIONNX 3a1a4:

OCBOCHHE OOYYaIOUIMMUCS CHCTEMBI OHMOJOTHMYECKMX 3HAaHUN: 00 OCHOBHBIX
OMOJIOTHUECKNX TEOPHUSIX, KOHIICTIIUAX, TUIMOTe3aX, 3aKOHAaX, 3aKOHOMEPHOCTSIX U TIpaBHIAX,
COCTAaBIISIONINX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KAPTUHY MHUPA; O CTPOSHUH, MHOTOOOpa3HH 1
OCOOCHHOCTSAX OHMOJOTHYECKUX CHUCTeM (KJIEeTKa, OpraHW3M, MOMYJSAlHUs, BHJ, OHWOTEOICHO3,
orocdepa); 0 BIIAIOMIUXCS OTKPHITHIX U COBPEMEHHBIX HCCIIEIOBAHUSAX B OMOJIOTHUH;

O3HaKOMJICHHE  OOyd4aroImuxcsi ¢  METOJaMH  IO3HAaHHWS ~ JKUBOM  NPHPOIBI:
MCCIIEIOBATEIbCKUMU METOAaMU OMOJIOTHYECKUX HayK (MOJEKYISPHOM M KIETOUHOW OWOJIOTHH,
SMOPHOJIOTUU U OHMOJIOTUU PA3BUTHS, TEHETHUKU U CEJICKLIUH, OMOTEXHOJIOTUM M CHHTETHYECKOU
OMOJIOTUH, TTAJICOHTOJIOTHUH, YKOJIOTHH ); METOJaMH CaMOCTOSITEIbHOTO MPOBEICHUS OMOIOTHYECKIX
UCCIleIOBaHUKA B J1aboparopui U B mpupoae (HaOnlofeHue, HW3MEpEeHUe, SKCIEPUMEHT,
MOJIEITUPOBAHHUE);

OBJIa/ICHUE OOYYaIOUIMMHUCS YMEHUSMH: CAMOCTOSITENIbHO HAaXOAWTh, aHAJM3UPOBATh U
UCTIOJIb30BaTh OHMOJIOTMYECKYI0 HMH(POPMAIUIO; TOJIb30BaThCsl OMONOTHYECKOW TEPMHHOJIOTHEH WU
CHMBOJIMKOW; YCTaHABIMBATh CBSI3b MEX/ly Pa3BUTHEM OHUOJIOTHH M COIUAIEHO-I)KOHOMHUYECKUMU U
HKOJIOTUYECKUMH TpoOJieMaMH 4YeJIOBEUECTBA; OLICHWBATh IOCIEIACTBUA CBOEH NESITEIHHOCTH MO
OTHOILIEHHI0O K OKpYXarollel INPUPOAHOH cpene, COOCTBEHHOMY 3I0POBBIO U  3JI0POBBIO
OKpYXXaroIluX Jfoel; OOOCHOBBIBaTH M COONIONATH MeEpbl MPO(PUIAKTHKH HH(EKIMOHHBIX



3a0oseBaHuil, TMpaBWJia TOBEACHUS B MpUpPOAE U oOecredeHus Oe30MacHOCTH COOCTBEHHOU
KHU3HECATETLHOCTH B YPE3BBIUANWHBIX CHUTYalUsIX MPUPOAHOTO M TEXHOTEHHOTO XapakTepa;
XapaKTepH30BaTh COBPEMEHHbBIC HayYHbIE OTKPBITUS B 00JaCTH OUONIOTHH;

pa3BUTHE Y 00y4arOIUXCsl MHTEIUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B Iporiecce
3HAKOMCTBa C BbIAAOIIHUMUCA OTKPBITUAMHU KU COBPCMCHHBIMH HCCICAOBAHUAIMU B 6I/IOHOFI/II/I,
peuracMbIMH  CHO HpO6HeMaMI/I, MCTOHOHOFHCﬁ OHOIOTHYECKOTO HUCCIICAO0BAaHUs; TPOBCACHUA
OKCIICPUMCHTAJIbHBIX PICCHGIIOB&HPIIE, peuicHu-d OMOJIOTHYECKUX 3ajJa4, MOACIINPOBAHUA
OMOIOTHYECKUX OOBEKTOB H MPOLECCOB;

BOCIMTAaHUE Y 00YYarOIMXCsl IEHHOCTHOTO OTHOIICHUS K KUBOW MPHUPOE B IIETIOM U K
OT/IETBHBIM €€ 00BEKTaM U SABICHUAM; (POPMHUPOBAHUE IKOIOTUIECKOM, TeHETHYECKON IPaMOTHOCTH,
o011Ieli KYJIBTYpbI TOBEICHHSI B IPUPO/IE; UHTETPAILIUH €CTECTBEHHO-

HAy4YHBIX 3HAHW;

npruoOpeTeHue 00y4JaroUMMHUCS KOMIETEHTHOCTH B parroHaIbHOM
MIPUPOAOTIONB30BaHIH (COONIOEHNE TPABUII TOBEIEHUS B MPUPOAE, OXPaHbl BHUIOB, SKOCHUCTEM,
ouocdepsr), coOXpaHEeHUU COOCTBEHHOTO 37I0POBBS M 3JI0POBbS OKPYXKAIOIIMX JIFOACH (COOMIoneHus
Mep TpoPWIAKTHKU 3a0oneBaHM, oOecrmeueHre O€30MacCHOCTH  JKU3HEIEATEIBHOCTH B
Ype3BBIUANHBIX CUTYAIUSX TMPUPOAHOTO U TEXHOTCHHOTO XapakTepa) HAa OCHOBE HCIIOJIb30BAHUS
OMOIOTUYECKUX 3HAHUN M YMEHUH B MIOBCETHEBHOMN JKU3HU;

CO3JlaHHE YCIIOBHM JUIsI OCO3HAHHOTO BBIOOpa OOYYArOIIMMUCS HHIUBUAYaTbHON
0o0pa3oBaTelbHON  TPAeKTOpUH, CIOCOOCTBYIOIIEH  MOCHEAyIomEeMy  NpodeccuoHaIbHOMY
CaMOOIIPEICIIEHUIO0, B COOTBETCTBUHU C WHAMBUIYATbHBIMA HHTEPECAMH U TIOTPEOHOCTSIMH PETHOHA.

MECTO YYEBHOI'O IPEJIMETA «BHOJIOT'US1» B YYEBHOM IIVTAHE
IIporpaMMa cocTaBieHa ¢ y4€TOM KOJIMYECTBA YacOB, OTBOAMMOIO HAa M3Y4YEHHE NpeaMeTa
«buonorusy yueOHbIM IUTaHOM Ha yriryOnénHoMm ypoBHe B 10—11 kiaccax.

OT60p opraHU3aIMOHHBIX ()OPM, METOJIOB U CPEACTB 00yUEHUS OMOJIOTHH OCYIIECTBISETCS C
yu€ToM crneuu(uKu ero colepXKaHus M HalpaBIEHHOCTH Ha MPOIOJKEHHE OHOJIOTHYECKOro
00pa3oBaHMs B OPraHU3aUAX CPEAHETO MPO(EeCCHOHATBLHOTO U BBICIIETO 00Pa30BaHMs.

OO6s13aTennbHBIM yCIIOBUEM TpU OOy4YeHHUH OWONOTHMHM Ha YIIyONEHHOM YPOBHE SIBIISETCS
IpoBeIeHUE JTa0OPaTOPHBIX M MpakTHueckux padot. Takxke ydactue oOydaromuxcsi B BBITOJTHEHUN
MIPOEKTHBIX M Y4eOHO-HCCIIENOBATEIbCKUX PA0OT, TeMaTHKa KOTOPHIX ONpEAEseTCs YYUTEIeM Ha
OCHOBE UMEIOIIUXCS MAaTEpUATIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX IIPUPOIHBIX YCIOBUM.

B TemarmueckoM IUTAHUPOBAHMM JUIS KaXIOTO Kilacca MPEAIoiaracTcst pe3epB ydeOHOro
BPEMEHHU, KOTOPBIH YYHTEIb MOXET HCIIOJNB30BaTh IO CBOEMY YCMOTPEHMIO, B TOM YHCIE IS
npoBeleHUsT 0000LIAIOIMX  YPOKOB, 3aIIUTHl  OOYYAIOUIUMHCA TPOCKTHBIX M y4eOHO-
HCCIIEIOBATEIHCKUX PabOT.

Coaep:xanue yueOHOro nmpeamera

Pa3zgen 1. O0mas ounojiorus

Tema 1.1. buonorus xak Hayka

buonorus xak KoMIaeKcHas HayKa, MCTOJAblI HAYYHOI'O ITO3HAHU S, UCTIOJIb3YCMbIC B OHOJIOT U .



CoBpeMeHHbIE HanpaBieHus B Ononoruu. Pons 6uonoruu B popMUpOBaHUHN COBPEMEHHON HaydHOU
KapTUHBl MHpa, MPAKTUYECKOEe 3HaUYeHUE Ononorndeckux 3HaHWi. CyIIHOCTb KH3HH U CBOMCTBa
JKABOTO. YPOBHM OpPraHU3allMU KUBBIX CHCTEM: MOJIEKYJISIPHBIM, KJIETOYHbI, TKAHEBBI,
OpPraHU3MEHHBIHN, MOMYIAIMOHHO-BUIOBOM, SKOCHCTEMHBIN (OMOTEeOIIeHOTHYECKuit), OrochepHBIii.
[Tporecchl, MPOUCXOASAIINE B KHUBBIX cucTeMax. OCHOBHBIE MPU3HAKU KHUBOTO. JKU3HB Kak dopma
CylLlleCTBOBaHMs Marepuu. Hayku, nsydaromue >KxuBble CUCTEMBI HA Pa3HBIX YPOBHIX OpraHU3ALMM.
buonornueckue cucteMbl Kak MpeaMeT u3yudeHHst Ouonoruu. M3ydeHue UBBIX cUcTeM. MeTosbl
Oouonoruueckoil Hayku. HaGmioneHuwe, maMepeHue, SKCHEPUMEHT, CHUCTEMAaTH3alusi, METaaHAIU3.
ITonsTHE 0 3aBUCUMOI U HE3aBUCUMOM niepeMeHHOoU. [imannpoBanue sxcriepumenTa. IlocranoBka u
npoBepka rumnore3. Hynesas rumoresa. [lonarue BbIOOpKHM M €€ mocTroBepHOCTh. Pa3bpoc B
Ouonornueckux AaHHbIX. OLEeHKa T0CTOBEPHOCTH MOTYUYCHHBIX Pe3yabTaToB. [[puunHbBI HCKaXEeHUs
pe3ylbTatoB  dKcHepuMeHTa. lloHATHE CTAaTHUCTUYECKOro TecTa. 3HaueHWe OHOJOTMH B
(bopMHpPOBaHUN COBPEMEHHOH €CTeCTBEHHO-HAy4HOW KapTHHBI Mupa. [Ipodeccum, cBsizaHHBIE C
Ouonorueil. 3HaueHHe OMOJOTHM B MPAKTUYECKOH JESTEIHHOCTH YEJIOBEKa: MEIHUIIMHE, CEIbCKOM
XO35IICTBE, IIPOMBILIJIEHHOCTH, OXPAHE IIPUPOJBL.

Jlabopamopnule u npakmuuecKkue pabomul
Vcrnonb30BaHe pa3InYHbIX METOJOB MIPU U3YUYECHUH OMOIOTUYECKHX OOBEKTOB.
Tema 1.2. MonekynsipHble OCHOBBI KU3HU

XHUMHUYECKHUN COCTaB KIETKA. Makpo-, MUKPO- U YJIBTPAMUKPOIJIEMEHTHI. Bona u €€ poib Kak
pPacTBOPUTEIIS, PEAreHTa, Y4aCTUE B CTPYKTYPUPOBAHUY KIIETKH, TEIUIOPETYJIALUU. Poib KaTHOHOB U
aHMOHOB B KJeTKe. buonormueckue nonumepsl. benku. AMUHOKHMCIOTHBIH COCTaB OENKOB.
CtpykTypbl OenkoBoil Mojekynsl. IlepBuuHas cTpykTypa Oenka, NmenTUAHAs CBs3b. BropuuHas,
TpeTUYHasA, YeTBEPTUYHAsA CTPYKTYyphl. Jlenaryparus. CpoiictBa 6enkoB. Kinaccugukanms OenkoB.
buonornueckue ¢pynkunu 6enkos. [TproHs.

VYrneBonsl. MOHOCAXapHIbl, AUCAXAPHIBI, OJUTOCAXapUAbl U Tonucaxapuabl. OOmmii axn
CTPOCHHUS U (PU3HKO-XUMHUYECKUE CBOMCTBA yIieBoA0B. bronornyeckue GpyHKIMN yIieBOAOB.

JIunuaer. I'uapodunbHO-rUAPODHOOHBIE CBOMCTBA. Knaccudukanumss ~ nununos.
Tpurnuuepunsl, Gochonunuapl, Bocku, crepouabl. buonornueckue ¢yHkuuu aunuaos. OOmme
CBOMCTBa OWONOTMYECKHMX MeMOpaH — TEKyd4ecTb, CIIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJTYTIPOHHUIIAEMOCTb.

Hyxneunosbie kucnorel. JIHK u PHK. Crpoenue HyknenHoOBbIX KucioT. HykneoTunsl,
auHyKiaeoTu sl [Ipunmmn kommiementapHocty. [Ipasuno Yapradpda. Crpykrypa JJHK — nBoiinas
cnupasib. MectoHaxoxxaenue u Ouornornuyeckue ¢ynkuuu JIHK. Buasr PHK. ®@ynkuun PHK B
KJIETKE.

Crpoenne monekynsl AT®. Makpospruueckue cBsizu B Moiekyine AT®. buonornueckue
¢ynkuun  AT®. BoccTaHOBICHHBIE IEPEHOCYMKH, HX (QYHKUMH B  Kietke. /[lpyrue
nykieosunrpudocparsr (HT®D). CexksenupoBanue JJTHK. Meroasl reHoMukH. TpaHCKPUITOMUKH,
nporeoMuku. HaHoTexHONIOrnu B OMOJIOTHH.

Tema 1.3. Knietka u HekieTodHble (GOPMBI KU3HH

Tumel KJIETOK: JyKapuHOTHYEcKas M mpokapuorudeckas. CTpyKTypHO-(YHKIHOHAJIbHBIE
00pa30BaHUsI KIICTKH.



Crpoenue npokapuoTuueckoit kietku. Kierounast crenka Oakrepuii u apxeil. OcobeHHOCTH
CTpoeHus rerepoTpodHOi U aBTOTPOPHON MPOKAPUOTUIECKUX KIETOK. MecTo M poib MPOKApUOT B
OuoIIeHO3aX.

Crpoenne U (pyHKIIMOHHMPOBAHUE SyKapHOTHUECKOW KieTku. [lmazmarmueckas memOpaHa
(mnazmanemma). CTpykTypa IIa3mMarudyeckoil MemOpanbl. TpaHcmoprT  BemiecTB — depe3
IUIa3MaTHYECKyI0 MeMOpaHy: naccuBHbIN (auddy3us, odneruénnas quddysusi, 0CMOC), aKTUBHBIN
(mepBUYHBIA WM BTOPUYHBIA aKTUBHBIA TpaHcropT). [lomymponurnaemocts memOpanbl. Pabora
HATPHUI-KaJHEeBOTO Hacoca. DHIOLUTO3: MUHOIMUTO3, (arouuTo3. Jk3o1uTo3. Kierounas cTeHka.
CrpykTypa U QyHKIHH KIETOYHON CTEHKH PACTEHHM, TPUOOB.

Hurormasma. Iluto3ons. [urockener. JIBmxkeHue muTomiasMbl. OpraHoujbl KIETKU.
OpmHomMeMOpaHHBIE OpPraHOWABl KJIETKH: SHporazMarmueckas ceth (OIIC), ammapar [ombmxw,
JU30COMBI, UX CTpOCHHE U (QYHKIUH. B3auMoCBA3b OJHOMEMOPAHHBIX OPTaHOMJIOB KIETKH.
CtpoeHne TrpaHyasIpHOTO peTukyayma. Mexanusm Hampasiaenus OenkoB B OIIC. Cunte3
pactBopuMbIx  OenkoB.  CuHTe3  KJIeTOYHbIX ~ MeMmOpaH.  [nankuit  (arpaHyssipHbII)
SHIIOIIIA3MaTHUeCKHi peTukyayM. CekperopHas ¢yHKuus ammapara lompmku. Moauduxanus
6enkoB B ammapare [onpmxu. CoprupoBka OenkoB B ammapare [onbmpku. TpancmopT BemecTB B
kieTke. Bakyonu pacturensHbix kietok. Kierounstit cok. Typrop.

[TomyaBTOHOMHBIE OpPraHOMIBl KIETKH: MHUTOXOHApUH, Tutactuiabl. [Ipoucxoxnaenue
mutoxoHapuit u mnactun. Cumobuorenes (K. C. MepexkoBckuit, JI. Maprymuc). Crpoenue u
GYHKIIMM  MHTOXOHApUNA W Tuiactui. [lepBuYHBIE, BTOPUYHBIE U  CJIOXKHBIE TUIACTHIBI
(OTOCUHTE3UPYIOLIUX FYKAPUOT. XJIOPOILIACTHI, XPOMOTLIACTHI, JICUKOTIIACTHI BBHICIIUX PACTEHHIA.

HememOpannbie opraHouab! kieTku CrpoeHne W (yHKUUMH HEeMEMOpaHHBIX OPraHOUI0B
kiaetkn.  Pubocombr  IIpomexxyTtounsle  ¢uimaMeHTsl.  MukpoduisamMeHThl.  AKTHHOBBIE
MUKpO(QUIaMeHTbl. MBIIIeYHbIE KIETKM AKTHHOBBIC KOMITIOHEHTHl HEMBIIICUHBIX  KIICTOK.
Mukporpy6ouku. Kietounsnii nentp. CTpoeHHe | JBWKCHHE HKTYTHUKOB M  PECHHUYEK.
Mukpotpy6ouku nurormiasmel. Llentpuons. benku, acconuupoBaHHBIE ¢ MHUKPO(QHIAMEHTAMU U
MUKpOTpyOoUKamMu. MOTOpHBIE OEIKH.

SAnpo. Obonouka sapa, XpOMaTHH, KapHOIUIA3Ma, SIPBIIIKH, WX CTPOCHUE U (YHKIUH.
SnepHslif GenkoBbIil MaTpuke. IIpocTpaHCTBEHHOE PACTIONOKEHUE XPOMOCOM B UHTEP(A3HOM siIpe.
DyXpOMaTHH U TeTepPOXPOMaTHH. benku XxpoMaTnHa — TUCTOHBI. [IMHaMuKa siIepHON 000I0UKU B
MHTO3€E. A IepHBIA TPAHCIOPT.

Knertounsle BintoueHus. CpaBHUTENbHASA XapaKTEPUCTHKA KJIETOK SyKapuoOT, paCTUTENIbHOM,
KUBOTHOM, TPUOHOMA.

CrpoeHue u )KM3HEHHbBIN IIUKII BUPYCOB.
Tema 1.4. OOMeH BeIIEeCTB U YHEPTUH B KIIETKE

ACCUMWIISIIAA ¥ TUCCUMMJISILIMA — JIB€ CTOPOHBI MeTabonu3Ma. Tumbsl oOMEeHa BEIeCTB:
aBTOTPO(HBIN U TeTepoTpodHBIA. YdacTHe KUCIOpoJa B OOMEHHBIX Mpoleccax. DHEPreTHIecKoe
obecriedeHre KieTku: npeBpamieHne AT® B oOMeHHBIX mporeccax. DepMEeHTAaTUBHBIN XapakTep
peakiuii KieTouHoro merabonusma. MepMeHThl, UX CTPOCHHE, CBOMCTBA M MEXAaHU3M JCHUCTBHSL.
Kodepmentsl. OTnmuust (pepMEHTOB OT HEOPraHWYECKHX KaTaln3aTopoB. benku-akTUBaTOphHl U
OeNKU-UHTUOUTOPBI. 3aBUCUMOCTb CKOPOCTH (DEPMEHTATUBHBIX pEeaKLUil OT pa3Iu4YHbIX (PaKTOPOB.

[lepBUYHBII CHHTE3 OpraHWYECKUX BEHIECTB B KieTKe. DOTOCHHTE3. AHOKCUTEHHBIN U



OKCUTEHHBIN (oTocuHTE3 y OakTepuil. CBeTOCOOMpArOIMe MUTMEHTHl U TUTMEHTHI PEaKIIMOHHOTO
neHrpa. Ponb xnopomactoB B npouecce ¢porocunTe3a. CeroBast u TeMHOBas (has3bl. PoToABIXaHHE,
C3-, C4- u CAM-tunsl Qotocunteza. [IpogykTuBHOCTH (hoTOCHHTE3a. BiusHHE pa3IuYHbBIX
(bakTOpoB Ha CKOPOCTh POTOCHHTE3a. 3HAUEHUE (POTOCHUHTE3A.

Xemocuntes. PazHooOpas3ue opraHM3MOB-XEMOCUHTETHKOB: HUTPUDUIIUPYIONIUE OaKTepHH,
Kele300aKTepru, CepoOaKTepuu, BOAOPOAHbIE OaKTepru. 3HAYCHIE XEMOCHHTE3a.

AmnaspoOHble opranu3Mbl. Buasl Oposkenust. IIpoaykTel OpoXKeHHsT M UX HCIIOJIB30BaHUE
YeJI0BEKOM. AHa’pOOHBIE MUKPOOPTaHU3MbI KaK OOBEKTHI OMOTEXHOJIOTHH M BO30YIUTENN OOIEe3HEH.

AdpoOHBIE OpraHuM3Mbl. JTambl JHEPreTHYecKkoro ooOmeHa. [loAroTOBHTENBHBIM 3Tarl.
I'mukonu3 — 6eCKUCIOPOAHOE PaCIEINICHHE TITFOKO3bI.

buonornyeckoe OKHUCIIEHHME, WIM KIETOYHOE AbIxaHue. Poib MHUTOXOHIpUHM B Ipoueccax
Oouonmoruueckoro okucinenus. Lluknmmueckme peaknuu. OkucautenbHoe (HochopuInpoBaHHE.
OHeprust MeMOpaHHOro rpaaueHTa nporoHoB. Cunte3 AT®: pabora mporoHHON AT®-cHHTa3BI
[IpeumymiecTBa a’pobHOr0 myTH OOMEHAa BEUIECTB TMepe] aHadpoOHbIM. ddekTuBHOCTDH
SHEPreTHYECKOT0 OOMEHA.

Peaknuun marpuyHOro cuHresa. lIpyHIMI KOMIUIEMEHTApHOCTH B PEAKLUAX MaTPUYHOIO
cuHre3a. Peanmzaums HaciencTBeHHOW wuHpopmanmu. [eHeTMueckwii KOI, €ro CBOMCTBA.
Tpanckpunuus — marpuunblii cuHte3 PHK. IIpuHIMNBI TpaHCKpUIIMHM: KOMIUIEMEHTApHOCTb,
aHTUIApaAJIENbHOCTh, acuMMeTpudHocTh. Co3peBanne Marpuunblix PHK B sykapuormueckoit
kietke. Tenomepsl u Tenomepasa. Hekonupytromue PHK.

Tpancmsiius u e€ stanbl. Yyactue TpancrnopTHeix PHK B OmocunTese Oenka. YcnoBus
o6uocunresa 6enka. Koguposanue aMmuHokucioT. Pons pubocom B GuocuHTese Oenka.

CoBpeMeHHbIE NPEJCTABICHUS O CTPOEHMM reHoB. OpraHusaiys T€HOMa Yy MPOKapuoT U
JYKapHOT.

Tema 1.5. PasMHOXXEHNE U MHIMBUyaJIbHOE pa3BUTHE

Knerounslii 1iuki, ero nepuozs! u perymsuus. Marepdasza u muro3. Oco6eHHOCTH MPOIIECCOB,
nporekatomux B uHTepdaze. ITlogroroBka kimeTku K  jAeneHuto. [IpecuHTeTHUECKHiA
(MOCTMHUTOTUYECKHI), CHUHTETUYECKHH M TOCTCUHTETUYECKHH (IMIPEMUTOTHYECKUN) MEPUOIBI
uHTEpQa3bl.

Marpuunsiii  cunres JIHK —  perummkanmsa. Ilpunnuner  pernmukanuu — JIHK:
KOMIUIEMEHTApHOCTD, ITOJIyKOHCEPBATUBHBIA CUHTE3, AHTUIIAPAIUICIIBHOCTh. MeXaHu3M peIuIuKaluu
JHK. Xpomocomsl. Ctpoenue xpomocoMm. Teromepsl u Tenomepasa. XpoMOCOMHBINH HAOOp KIETKU
— KapuoTun. [IUmmougHbli M TaIuIOMIHBIA HAOOpPB XPOMOCOM. ['OMOJIOTHYHBIE XPOMOCOMBI.
ITonoBbIE XPOMOCOMBI.

I[GJIGHI/IG KJIICTKH — MHTO3. CTa,Z[I/II/I MHUTO3a U MPOUCXOAAIINE B HUX TPOLUCCCHI. Tunsl MuTO3a.
KapI/IOKI/IHe3 U MUTOKHUHE3S. buonornyeckoe 3HaueHUE MUTO3A.

Perynsiuus MUTOTHYECKOTO HMKIA KiIeTKU. lIporpamMmmupyemasi KieTtoyHas ruOenp —
aroInTo3.

PasmHOxkeHue opranu3zMoB (Oecronoe U mojoBoe). JIBOHOE OIUIOOTBOPEHHE Y IIBETKOBBIX
pactenuil. Buasl omnoqoTBopeHns y sKUBOTHBIX. CIOCOOBI pa3MHOKEHUS y PACTEHUI U )KUBOTHBIX.
JKv3HeHHblE IMKJIBI Pa3sHBIX TPYINI OpraHu3MoB. VHIMBHIYyadbHOE pa3BUTHE OPraHU3MOB.



Perynauusa nHauBuayanbHoro pasutusi. OHTOreHe3 uenoBeka. [IpuunHbBI HapylIEHUI pa3BUTHSL.
PenponykTuBHOE 310pOBbE YEJIOBEKA; ITOCIEACTBUS BIUSHUS AJIKOIOJIs, HUKOTUHA, HAPKOTHYECKUX
BEIIECTB HAa SMOPHOHAIBHOE Pa3BUTHE YETIOBEKA.

JlabopamopHvle u npakmuueckue pabomsi

1. HaGmronenne MuTO3a B KJIETKaX KOHYMKA KOpEIIKAa JyKa Ha TOTOBBIX
MHUKpoOIpenaparax.
2. N3ydeHne cTpoeHus NOJI0BbIX KJIETOK Ha TOTOBBIX MUKpPOIIpENaparax.

Tema 1.6. HaciienctBeHHOCTS M U3MEHUYUBOCTD

HcTopusi CTaHOBJICHHUS U Pa3BUTHs T€HETUKU Kak Hayku. Pabotel I. Mennens, I. [le ®@pusa,
T. Moprana. Ponb oTeuecTBeHHbIX YUEHBIX B pa3Butuu reHetuku. Padorer H. K. Konsmosa, H. 1.
Basunoa, A. H. bemozepckoro, I. [I. Kapneuenko, 0. A. ®ununuenko, H. B. Tumodeena-
Pecosckoro.

OcCHOBHBIE T€HETHMUYECKHE INOHATHA M CHUMBOJIBI. | OMOJIOrMYHBIE XPOMOCOMBI, AJUIEJIbHBIE
ICHBl, AJBTCPHATUBHBIC IIPU3HAKM, JOMMHAHTHBIA M PELIECCUBHBIA IIPU3HAK, I'OMO3UIOTA,
reTepo3uroTa, 4YMUCTasl JIMHUS, TUOPHUIbBI, TeHOTUI, (eHOoTHrn. OCHOBHBIE METONIbl TEHETHKU:
rHOPUI0TOTHYECKUH, LIUTOJIOTUYECKUH, MOJIEKYJISIPHO-TE€HETUUECKU . MonorubpunHoe
ckpeurBanue. [lepBolii 3akoH MeHaens — 3akoH ennHO0Opa3usi THOPHUIOB MEPBOTO MOKOJICHHUS.
IIpaBuno npomuHupoBanus. Btopoil 3akoH MeHaens — 3aKOH pacLICIUICHUS IIPU3HAKOB.
[{uTonornueckrie OCHOBBI MOHOTUOPUAHOTO CKPEIUBaHUA. [ HIIOTe3a YMCTOTHI FaMeET.

AHanuzupytolee ckpemuBanue. [IpomexxyTouHblil XapakTep HacienoBaHus. Pacmiennenue
IIPU3HAKOB [IPU HENIOJIHOM JIOMUHUPOBAHUHU.

Jurubpunnoe ckpemuBanue. TpeTuii 3akoH MeH 1emns1 — 3aKoH He3aBUCUMOTO HACJIeIOBaHUS
npu3HakoB. [[uTonorndeckne 0CHOBBI TUTHOPHUIHOTO CKPEIIIMBAHMUS.

CuernneHHoe HaclieoBanue npusHakoB. Pabotel T. Moprana. CriemieHHOEe HaclIeI0BaHHE
TE€HOB, HApYIIECHUE CLEIUICHUS MEKly TeHaMHU. XPOMOCOMHAs TEOPHS HACIEACTBEHHOCTH.

I'eneruka mosa. XpOMOCOMHBI MEXaHM3M OIpENEIeHUs Ioja. AyTOCOMBI UM IIOJIOBBIE
XpOMOCOMBI. [ OMOraMeTHBII U reTeporaMeTHbIN NoJL. I eHeThuYecKkas CTpyKTypa IOJI0BBIX XPOMOCOM.
HacnenoBanue npu3HakoB, CLETUICHHBIX C ITOJIOM.

I'eHorun kak uenocTHas cucrema. llnelorponuss — MHOXECTBEHHOE JCHCTBHE T'€HA.
MHoxecTBeHHBIN amienu3M. B3aumonelicTBrue HeamienbHbIX reHoB. KomiuieMeHTapHOCTh. DnucTas.
[Tonmumepust.

I'eHeTHyeCKUii KOHTPOJb DPa3BUTHUS PACTCHMM, JKUBOTHBIX M YEJIOBEKa, a TakKke
(U3MOTOTHYECKUX TMPOIIECCOB, MOBENCHUS U KOTHUTUBHBIX (DyHKIMHA. ['eHeTHYecKrue MexaHU3MbI
CUMOHMOTreHe3a, MEXaHU3Mbl B3aMMOJICHCTBHS «XO3SIMH — Mapa3suT» M «XO3IUH — MHUKPOOHOMY.
I'eHeTueckue acmeKThl KOHTPOJISI W W3MEHEHMs HACIEIACTBEHHOW WH(POpPMALMU B IOKOJICHHIX
KJIETOK M OpraHu3MOB. B3ammopeicTBue reHoTMna M cpeabl npu (GopMUpOBaHHM (HEHOTHIIA.
N3MeHunBOCTh NpU3HAKOB. KauecTBEHHbIE M KOJIMUYECTBEHHBIE NMPU3HAKU. Buabl M3MEHYMBOCTHU:
HEHACJICACTBCHHAS U HACJICICTBCHHAs.

MonudukanonHass U3MEHYMBOCTb. Ponb cpeabl B (OPMHUPOBAHMHM MOIU(PHUKAIIMOHHON
n3MeHunBoCcTH. Hopma peakiuu npusHaka. BapuanuoHHBIH psn W BapuanuoHHas kpusas (B.
Horanncen). CoiicTBa MOAM(PUKALMOHHON N3MEHUYNBOCTH.



I'enorunuueckas wu3MeHUYUBOCThL. CBoOlicTBA T'€HOTUIIMYECKONH W3MEHUYUBOCTH. Buanl
TeHOTHITHYECKON M3MEHUYNBOCTH: KOMOMHATUBHAS, MyTallMOHHAS.

KomOuHaTuBHasE M3MEHUYMBOCTh. Mei03 M MOMOBOM MHpoliecc — OCHOBa KOMOMHATHBHOM
M3MEHYMBOCTU. Poilb KOMOMHATUBHON M3MEHYMBOCTU B CO3JaHMM I'€HETHYECKOTO Pa3HOOOpasus B

npeaciax ogHOro Buzaa.

MyTauvoHHass W3MEHYMBOCTh. Buabl MyTanuuid: TIE€HHbIE, XPOMOCOMHBIE, TE€HOMHBIE.
CrnoHTaHHBIE W WHIYUUPOBAHHBbIE MYyTalUHU. SAepHbIE ©W LUTOIUIA3MAaTUYECKUE MYTAIIUH.
Comarnueckue 1 nmojioBble MmyTanuu. [[puunHbl BOSHUKHOBEHMS MyTaluil. MyTareHsl U UX BIUSHUE
Ha OpraHu3Mbl. 3aKOHOMEPHOCTHM MYTAIMOHHOTO Mpolecca. 3aKOH TOMOJOTUYECKUX pPSAJIOB B
HacneacTBeHHOUM u3eHunBocTy (H. V. BaBunos). BuesinepHas "3MEHUMBOCTh U HACIEACTBEHHOCTD.

JlabopamopHvle u npakmuueckue pabomoi

1. Nzydenne monuukanmoHHOW W3MEHYUBOCTH, TOCTPOSHUE BAPHALIMOHHOTO psifa U
BapUALlMOHHOU KPUBOM.

2. AHanmu3 MmyTanuii y 1po30(uiasl Ha TOTOBBIX MUKpOIIpenaparax.

3. CocraBiieHre U aHaJIW3 POIOCIOBHBIX YEJIOBEKA.

TemaTnueckoe NJIAHNPOBAHHE Y4eOHOI0 MpeaMeTa

KosnuectBo
Paznen / Tema
aK. 4.
Pazpen 1. O61mas Ouonorus 136
Tema 1.1. bruonorus kak Hayka 10
Tema 1.2. MonekynsipHble OCHOBBI )KA3HU 18
Tema 1.3. Knerka 1 HekeTouHble GOpMBI KU3HA 22
Tema 1.4. OOMeH BEIIECTB U SHEPTUH B KIICTKE 18
Tema 1.5. PasMHOXEHNE ¥ HHAWBHIYAJIBHOE Pa3BUTHE 28
Tema 1.6. HacnencTBeHHOCTh M M3MEHUUBOCTh 40

I[Inanupyemblie pe3yjbTaThl 0CBOEHUSI MPOrPaMMbI 10 OMOJIOTMU HA YPOBHE OCHOBHOIO
o0mero oopazoBanus (0a30Bblii YPOBEHb)
JInyHOCTHBIE Pe3yJIbTAThI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K Pe3yJabTaTaM OCBOCHHUS 00y4alOIMMHCS
IpOTrpaMM CPEHETo 00IIero 0opa3oBaHus: JINYHOCTHBIC, METANPEIMETHbIE U TIPEAMETHBIC.

B CTPYKTYPC JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUS IPOrpaMMEI 110 OHoI0THHU BBIACIICHBI
CJICIYIOIINE COCTABIIAIONINE: OCO3HAHNE O0YYaIOIIMMHUCS POCCHICKON TPaskJaHCKOM MACHTUYHOCTH
— OTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOATCIIBHOCTHU U CaAMOOIIPCACIICHUIO, HAJIMYNC MOTHBAIIUU K
00y4eHHUI0 OHOJIOTHH, IeJICHANPaBICHHOE Pa3BUTHE BHYTPEHHUX YOSKICHUN JINYHOCTH HA OCHOBE
KIIFOUYCBBIX L[GHHOCTGI\/'I U UCTOPUICCKUX Tpanuunﬁ Pa3sBUTHA OMOJIOTHYECKOTO 3HaHHA, TOTOBHOCTb
¥ CIIOCOOHOCTH 00YYaIONINXCsl PyKOBOJICTBOBATHCS B CBOEH IEATEIHLHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKAMHU, IPUCYIIUMU CUCTEMC OHOIOTHYECKOTO 06pa30BaHI/I}I, HaJIn4uec
MMpaBOCO3HAHUA 9KOJIOTUYECKOM KYJbTYPHI, CIIOCOOHOCTH CTaBUTH eI U CTPOUTH ) KU3HCHHBIC
IIJTaHBbI.

JInyHOCTHEBIC PpE3yJIbTaTbl OCBOCHUSA TPOTPAMMEI 110 OHoIoruu JOCTHUT'aIOTCA B CAUHCTBEC
y‘IG6HOI>'I ¥ BOCHUTATEIbHOM ACATCIIBHOCTHU B COOTBCTCTBUH C TPAAUITUOHHBIMUA pOCCI/II\/JICKI/IMI/I



COINMOKYJIBTYPHBIMU, UCTOPUUCCKUMHU U JYXOBHO-HPABCTBCHHBIMU LICHHOCTAMU, IPUHATHIMU B
OGH.[GCTBC IMpaBuUJIaM1 U HOpMaMHU MOBCACHUA U CHOCO6CTBYIOT nponeccamM CaMOIIO3HaHu,
CaMOBOCIIMTAHHA U CaMOPAa3BUTUS, pa3BUTUA BHyTpeHHeﬁ MO3UIUU JIMYHOCTH, NATPUOTHU3MA U
YBa)KEHUS K 3aKOHY U IIPaBOIOPSIIAKY, YEJIOBEKY TPyJa U CTaplIeMy IIOKOJIECHHUIO, B3AUMHOIO
yBa)KeHHS, OEPEKHOTO OTHOIICHUS K KYJIBTYPHOMY HACIEAMIO U TPAIULIKIM MHOTOHALMOHAIHHOTO
Hapona Poccutickoii denepaunu, NpUPOAE U OKPYKAIOIIEN CPELE.

JIMuyHOCTHBIE pe3yabTaThl 0CBOCHHS yueOHOTro npeamera «bronorusy q0mKHbI OTpaXKaTh
TOTOBHOCTB M CITOCOOHOCTH 00yUaloMIUXCsl PyKOBOJCTBOBAThCS C(HOPMUPOBAHHON BHYTPEHHEH
MO3HILIMEH TMYHOCTH, CHCTEMON IIEHHOCTHBIX OPUEHTAIN, TO3UTUBHBIX BHYTPEHHUX yOCKICHUH,
COOTBETCTBYIOIIMX TPAJAUIIMOHHBIM IIEHHOCTSM POCCUIICKOro 00I1IeCTBa, paCIIUPEHUE KUZHEHHOTO
OTIbITa U OMBITA ACSITEIBHOCTH B IIPOLIECCE PEANU3ALMM OCHOBHBIX HAIIPaBJIIEHUN BOCIIUTATEIbHON
JESITEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHCKOr0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTH TPAKITAHCKON MO3UIMH 00YyYaOIIErocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUHCKOTO OOIIECTRA;

OCO3HaHHE CBOMX KOHCTUTYLMOHHBIX MpaB U 0053aHHOCTEH, yBaXKeHHE 3aKOHA U
IIPaBOIOPSIKA;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH NEATETLHOCTH MPH CO3AaHUHU YUEOHBIX TPOEKTOB,
peleHnH yueOHbIX U M03HABATENIbHBIX 3a/1a4, BHITOJHEHUU OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OMPEENIATh COOCTBEHHYIO TO3HIIUIO 110 OTHOIIEHUIO K SBICHUSIM
COBPEMEHHOM KHU3HH U OOBSACHATH €€;

YMCHHUC YYUTHIBATH B CBOUX I[CI\/JICTBI/IHX HGO6XOIII/IMOCTB KOHCTPYKTHBHOTO B3aHMOI[eI>’ICTBHSI
JIIOIIefI C pasHbIMU YGG)KILCHI/I}IMI/I, KYJIbTYPHBIMH NECHHOCTAMHA U COLIUAJIBHBIM TTOJIOKCHUCM

TOTOBHOCTb K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOTO BBINOIHEHHS YUEOHBIX,
MI03HABATEJIbHBIX U HCCIIEN0BATEIbCKUX 3314, YBAXKUTEIBHOIO OTHOIIEHUS K MHEHHUIO ONIIOHEHTOB
npu 00CYXJIEHHH CIIOPHBIX BOIIPOCOB OMOJIOTHUECKOTO COIEPKAHMS;

TOTOBHOCTb K T'YMAHUTAPHOU U BOJIOHTEPCKOU NEATEIbHOCTH;
2) IaTpMOTHYECKOT0 BOCIIUTAHHUS:

c(hOpMHUPOBAHHOCTH POCCUUCKON TPAKIAHCKOW UICHTHYHOCTH, MATPUOTH3MA, YBAKEHUS K
CBOEMY HapoJy, 4yBCTBAa OTBETCTBEHHOCTH Iiepes; PoauHo, roprocTu 3a cBou Kpaii, cBoro Poauny,
CBOH S13BIK U KYJIBTYPY, IIPOLIJIOE ¥ HACTOALIEE MHOTOHALMOHAJILHOIO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUIEHUE K IPUPOAHOMY HACJIEAUIO U MAMATHUKAM IIPUPOJBI, JOCTUKCHUAM
Poccun B Hayke, HCKyCCTBe, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIOCOOHOCTD OIIEHUBATh BKJIA/l POCCUICKMX YUEHBIX B CTAHOBIICHUE U pa3BUTHE OMOJIOTHH,
IIOHUMAaHHWs 3HAYCHUA GI/IOHOFI/II/I B IO3HAHWHA 3aKOHOB MPUPOABI, B JKU3HH YCJIOBCKA U
COBPEMEHHOTO OOIIECTRA;

HﬂeﬁHaﬁ Y6G)I(L[éHHOCTB, TOTOBHOCTbB K CJIIYKCHHIO U 3alllUTC OTe‘IeCTBa, OTBETCTBCHHOCTDH
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAaHUE JYXOBHBIX LIEHHOCTENU POCCUICKOIO HApOa;



c(hOopMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUSI, 3TUYECKOTO TTOBEICHUS;

CIOCOOHOCTD OIIEHMBATh CUTYAlIMIO U IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYACH HA
MOPAJIBHO-HPaBCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHUE JIMYHOTO BKJIaJIa B IOCTPOCHUE YCTOWYHBOTO OyIyIIero;

OTBETCTBEHHOE OTHOLIEHHE K CBOUM POAMUTENSAM, CO3JaHUI0 CEMbU Ha OCHOBE OCO3HAHHOTO
MPUHSTUS LUEHHOCTENW CEMENHOM )KU3HU B COOTBETCTBUHM C TPAAULMAMHU HapoaoB Poccuu;

4) 3cTeTHYeCKOro BOCIMTAHUS:

ACTETUYECKOE OTHOLICHUE K MUPY, BKIIIOUas 3CTETUKY ObITa, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAA, OOIIECTBEHHBIX OTHOIICHHIA;

MMOHUMAaHUE SMOLUOHAIBHOTO BO3AEHUCTBUS )KUBOU NPUPOIBI U €€ LIEHHOCTH;

TOTOBHOCTBH K CAMOBBLIPAXKCHUIO B PA3HBIX BUAX UCKYCCTBA, CTPCMIICHUC MTPOSBJIATH
Ka4yeCTBa TBOp‘IeCKOfI JIMYHOCTH,

S) pusznveckoro BocnuTanus, POPMHUPOBAHMSA KYJbTYPHI 310POBbs H IMOIHOHAJIBHOIO
0J1arONoJIyYHs:

MOHMMAaHME U pean3anus 310pOBOro 1 0e30MacHOro 00pasa KU3HHU (310pOBOE MUTAHUE,
coOMIoIeHNe TUTHEHNYECKUX IPAaBUI U HOPM, COaaHCHPOBAHHBIN PEKUM

3aHATHH U OT/bIXa, perymnsapHas pusnyeckasi akTUBHOCTb), OEPEKHOTO, OTBETCTBEHHOTO U
KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (DPM3NYECKOMY M IICUXUYECKOMY 310POBbIO;

MOHUMAaHME [IECHHOCTH MPABUI MHUBHIyaJIbHOTO U KOJUIEKTUBHOTO 0€3011acHOTO MTOBEICHUS
B CUTYyalUsAX, YTPOKAIOIIMX 310POBbIO U )KU3HHU JIIONCH;

OCO3HAHUE MMOCIIEACTBUI U HEMPUATHS BPEIHBIX MPUBBIYEK (YIIOTPEOICHNUS aJIKOT OIS,
HApKOTHKOB, KypeHUs);

6) TPyn10BOr0 BOCIMTAHUS:
TOTOBHOCTbB K TPyAy, OCO3HAHNC ICHHOCTH MaCTCPCTBA, pr,[[OJHO6I/I€;

TOTOBHOCTH K aKTUBHOM ACATCIIbHOCTHU TEXHOJIOTUYECKOMN U COL[PIaHBHOP'I HaITpaBJICHHOCTH,
CIIOCOOHOCTH HWHULUUPOBATD, ITNIAHUPOBATH U CAMOCTOATCIIBHO BBIINIOJIHATH TAKYHO ACATCIIbHOCTD,

WHTEPEC K pa3IUIHbIM cepaM mpodecCHOHATBHON IeITeTbHOCTH, YMEHHUE COBEPIIATh
OCO3HAHHBIN BBIOOp OyayIel npodeccuu U peain30BbIBaTh COOCTBEHHBIC )KU3HECHHBIC TIaHBL;

TOTOBHOCTB M CITOCOOHOCTH K 00pa30BaHUIO M CAaMOOOPA30BAHUIO Ha MPOTSHKEHUH BCEi
KU3HU;

7) 3K0JIOTHY€CKOT0 BOCIIUTAHMS :

HKOJIOTHYECKH IeNIeCO00pa3HOe OTHOMICHHE K MIPUPO/IE KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyILIECTBOBAHMUS;

MOBBIIIIEHUE YPOBHS SKOJIOTMYECKOHM KYJIBTYphI: IPHOOPETEHUE ONBbITA INITAHUPOBAHUS
IIOCTYIKOB U OLIEHKHU MX BO3MOXKHBIX IIOCJIEACTBUN JUUIsl OKPY KAIOLIEN CPEIbI;

OCO3HaHUE I00abHOTO XapaKTepa HKOJIOTUYECKUX MPOOJIeM U MyTel UX peIIeHus;

CHOCOOHOCTH UCTIOIB30BaTh MpUOOpeTaeMble PU U3YUCHUN OMOJIOTHH 3HAHUS U YMEHUS



IIPU peUIeHUU MPo0IIeM, CBA3aHHBIX C PAllMOHAIBHBIM MPUPOIOIIONB30BaHNEM (COOMI0IeHNE
[IpaBUJI IOBEACHUA B IIPUPOAE, HAIIPABICHHBIX HA COXPAHEHUE PABHOBECHS B DKOCUCTEMAX, OXPAHY
BUJIOB, KOCHCTEM, OHOChepsl);

AKTUBHOE HEMPUATHUE EUCTBUM, IPUHOCAIIMX BPE OKPYKAOLIEN TPUPOTHON CpEE,
yYMEHHUE MPOrHO3UPOBATh HEOIArONPUATHBIE SKOJIOTHUECKUE TIOCIEACTBHS MPEANPUHIMAEMBIX
JNEHCTBUN U NIPENOTBpaLIaTh UX;

HaJIMYKE PA3BUTOIO SKOJIOTUYECKOTO MBILLICHHS, YKOJOTUYECKON KYJIBTYpPbI, OIbITA
NEATEIIbHOCTU SKOJIOTUYECKOW HANPABIECHHOCTH, YMEHHUS PYKOBOJCTBOBAaTbCSI MU B
[03HABaTEJIbHOW, KOMMYHUKAaTUBHOW U COLIMATIbHOM MTPAKTHKE, TOTOBHOCTH K YYaCTHUIO B
MPAKTUYECKON AEATEIIBHOCTH SKOJIOTUYECKON HANPABIEHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHMA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKHd 1 00IIeCTBEHHON MPAKTUKH, OCHOBAHHOTO HA AMAJIOTe KYJIBTYp, CIOCOOCTBYIOIIETO
OCO3HAHMIO CBOET0 MECTA B MOJIMKYJIBTYPHOM MUDE;

COBEPILECHCTBOBAHUE SI3bIKOBOM M YUTATEJILCKON KYJIBTYPBI KaK CPEACTBA B3aUMOICHCTBUS
MEXKY JIOAbMU U NIO3HAHUS MUPA;

NOHUMaHKe creurn(UK OMOIOTUH KaK HAayKH, 0CO3HAHUsA €€ poiu B ((OPMHUPOBAHUU
paIMOHAIBFHOTO HAYYHOT'O MBIIUICHUS, CO3/1aHUH LIEJIOCTHOTO MPEICTaBICHHUs 00 OKpY>KaloIeM
MUpE KaK O €IMHCTBE MPUPOBI, YeIOBEKA U O0IECTBA, B TO3HAHUY MPUPOJHBIX 3aKOHOMEPHOCTEH
U peIICHUH MPOOJIEeM COXpaHEHHsI TPUPOIHOTO PABHOBECHS;

yOeXIEHHOCTH B 3HAYUMOCTH OMOJIOTUH JUIsI COBPEMEHHOM LIMBUIM3AINN: 00ECTIEUCHUS
HOBOTO YPOBHSI pa3BUTHsI MEAULIMHBI, CO3aHUE TMEPCIIEKTUBHBIX OMOTEXHOJIOTHiA, CTIOCOOHBIX
pemarh pecypcHbie IpoOIeMbl pa3BUTHS YEJIOBEUECTBA, TOMCKA MTyTEH BBIX0OA U3 ITIO0ATBHBIX
HKOJIOTUYECKHUX Mpo0iieM 1 obecrieueH s epexoa K yCTOHUMBOMY pa3BUTHIO, PAllIOHATIBHOMY
MCTIOJIb30BAaHHIO MPUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aWHTEPECOBAHHOCTD B MOJIYYEHUHN OMOJIOrMYECKUX 3HAHUH B LIENAX MOBBIIICHUS O0IIeH
KYJBTYPBI, €CTECTBEHHO-HAYYHON TPAMOTHOCTH, KaK COCTaBHOM 4acTH (PyHKIIMOHAIBHOM
IpPaMOTHOCTH 00ydaromuxcs, GopMUPYEMOi PU U3y4EeHUN OUOIOTHH;

[MOHUMAaHUE CYITHOCTH METOAOB ITO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH UCTIOTIB30BATh MOTydYaeMble 3HAHUS JJIsl aHATN3a U OOBSICHEHUS SBJICHHIA
OKPY’KaIOIIEro MUpa U MPOUCXOASIINX B HEM U3MEHEHUH, yMEHHE J1e1aTh 000CHOBAHHbIE
3aKJIFOYEHUS] Ha OCHOBE HAYYHBIX ()aKTOB U UMEIOIINXCS JAHHBIX C IEJIbIO MMOTYICHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CAMOCTOSATEIIBHO MCIIOJIb30BaTh OMOIOrHYECKIE 3HAHUS AJId PCIICHUA
Hp06J'I€M B PCAJIbHBIX KU3HCHHBIX CUTyallHUAX;

OCO3HaHHUC ICHHOCTHU Hay‘{HOﬁ ACATCIIBHOCTU, TOTOBHOCTH OCYIICCTBJIATH MPOCKTHYIO U
HCCIICAO0BATCIILCKYTO ACATCIbHOCTE HHANBUAYAJIIBHO U B I'PYIIIC;

TOTOBHOCTB M CITOCOOHOCTH K HEIIPEPHIBHOMY 00pa30BaHUIO M CaMOOOPA30BAHUIO, K
aKTUBHOMY TOJIYYE€HHUIO HOBBIX 3HAHUN IO OMOJIOTUH B COOTBETCTBUU C KU3HEHHBIMU
OoTPeOHOCTSAMHU.

MeTtanpeameTHble pe3yJIbTaThl



MeranpeaMeTHbIe pe3yabTaThl 0CBOCHHS yUueOHOTO mpeamera « bruonorus BKIIIOYaIoT:
3HAUYUMBbIE 7151 POPMUPOBAHHSI MUPOBO33PEHHUST 00YHAIONINXCS MEXKIUCIUILTUHAPHBIC
(MexnpenMeTHbIE) OOLIeHAaYYHbIE TOHATHUS, OTPAXKAIOIINE LEJIOCTHOCTh HAYYHON KapTHHBI MUPA U
crneun(uKy METOI0B TIO3HAHUS, UCTIONb3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPTHS,
SBJICHHE, TPOLIECC, CUCTeMa, HAYYHBIN (PAaKT, MPUHIHII, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpUs,
UCCIIeIoBaHNE, HAOMIOIEHIE, U3MEpEHHE, SKCTIEPUMEHT U JAPYTHe); YHUBEPCAIbHbIC YUeOHbIE
neiicTBus (M03HaBaTe/IbHbIE, KOMMYHHKATUBHBIC, PETYISTUBHBIE), 00€CIIeUrBaIOIINe
¢dopmupoBanue QPyHKIIMOHAIBHOW TPAMOTHOCTH M COLIMATIBHON KOMIIETCHIIMU 00yYaIOINXCS;
COCOOHOCTH 00YYaIOIIUXCS UCIIOIB30BATh OCBOCHHBIE MEXIUCIIMIIIIMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAJIbHbIE yueOHbIe AEHCTBUS B IO3HABATEIILHON U
COLIMAJIbHOW IIPAKTHKE.

B pesynbrare nzyueHust OMOIOrUM Ha YPOBHE CPEHETO 00Iero oopa3oBaHus y
oOyuatomerocs OyayT copMHUpOBaHbI IO3HABATEIbHbBIE YHUBEPCAIbHBIE yueOHbIE AEHCTBUS,
KOMMYHUKATHBHbIE YHUBEpCAJIbHbIE yueOHbIE AEUCTBUS, PETYIATUBHBIC YHUBEPCATIbHBIC YUeOHbIC
JEUCTBHUSL, COBMECTHASL I€ATEIBHOCTb.

Ilo3naBaTe/ibHbIEe yHUBEPCAJIbHBIE YUeOHbIE e CTBUS
Bba3oBble JJornueckue 1elicTBUA:

CaMOCTOSATENILHO (DOPMYIHUPOBATh U aKTyalU3UpOBaTh MpolIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

MCIIONB30BaTh MPU OCBOSHUU 3HAHUI MPUEMBI JOTUYECKOTO MBIIIICHUS (aHAN3a, CHHTE3a,
CpaBHEHHUS, KIIaCCU(PUKAIIUU, 000OIICHNS ), PACKPBIBATH CMBICT OMOIOTUYECKUX MTOHSATUI
(BBIOENSTH UX XapaKTepHBIC IPU3HAKU, YCTAHABIMBATH CBS3H C APYTUMU MOHITHUIMH);

OMPCACIIATh LCIIN ACATCIIBHOCTH, 3aAaBas MapaMCTPhl U KPUTCPHUU UX NOCTUKCHUA,
COOTHOCHUTD PC3YyJIbTAaThl ACATCIBbHOCTU C ITOCTABJICHHBIMU LCIAMU,

UCTIOJIb30BaTh OMOJIOTUYECKHE TOHATHUS ISl 0OBSICHEHUS (PAaKTOB M SIBJICHUMN JKUBOM
IIPUPOBL;

CTPOMTD JIOTUYECKUE PacCyKACHUS (MHIYKTUBHBIC, IETyKTHUBHbIC, IO AHAJIOTUH ), BBISABIISATDH
3aKOHOMEPHOCTH U IPOTUBOPEUHUS B PACCMATPUBAEMBIX SIBICHHUSX, (POPMYITHPOBATH BHIBOABI U
3aKJII0YCHUS;

IIPUMEHATh CXEMHO-MO/IETIbHBIE CPECTBA JUIS IPEACTABIECHUS CYILIECTBEHHBIX CBS3EH U
OTHOUICHUH B M3y4aeMbIX OMOJOTMYECKUX 00BEKTAX, a TAKKe MPOTUBOPEUUl pa3HOTO pofa,
BBISIBIICHHBIX B PA3JIMYHBIX HH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabarsIBaTh IJIaH PELICHUS MPOOIEMBI ¢ YYETOM aHAJIN3a UMEIOIIUXCS MaTepUANIbHBIX U
HEMaTepHaJIbHBIX PECYPCOB;

BHOCHUTDb KOPPCKTHUBLI B ACATCIIbHOCTD, OLICHUBATHL COOTBCTCTBUC PC3YJIbTATOB LCIIAM,
OLICHUBATb PUCKU HOCHGIICTBI/Iﬁ JACATCIIBHOCTH,

KOOPAMHUPOBAThH U BBIOIHATH PA0OTY B YCIOBUSAX PEAbHOTO, BUPTYAJIBHOTO U
KOMOMHHPOBAaHHOTO B3aHMOJICHCTBHS;

pa3BuBaTh KPCATUBHOC MBINUJICHUC ITPU PCHICHUHA KU3HCHHBIX HpO6JI€M.

Ba3oBble nccienoBarejbcKkue 1eHCTBUA:



BJI1aACTh HABbIKAMU y‘-Ie6HO-I/ICCJI€Z[0BaTeHBCKOI71 n HpOGKTHOﬁ JACATCIIbHOCTHU, HABBIKAMH
paspcuicHu-d Hp06JICM, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOATCIILHOMY ITOUCKY MCTOAOB
peliCHU NPAKTUICCKUX 3ada4, MPUMCHCHUIO PA3JIMYHBIX MCTOAOB ITO3HAHU A,

UCIIOJIB30BaTh Pa3JIMYHbIE BUABI JEATEIbHOCTH 10 ITOJIYYEHUIO HOBOTO 3HAHHUS, €T0
MHTEpIpEeTaINU, TPEOOPa30BaHUIO U IPUMEHEHHUIO B YUEOHBIX CUTYAIMsIX, B TOM YHUCIIE IPU
CO3JJaHUU YYEOHBIX M COLIUATBHBIX MPOEKTOB;

(1)OpMI/Ip0BaTB Hay‘-IHBII\/’I THUII MBIIIJICHUSA, BIIaACTDH Hﬁy‘-IHOfI TGpMHHOHOI‘HGﬁ, KIIFOYCBBIMHU
INOHATHUAMHU U MCTOAAMMU,

CTaBUTbh U (POPMYIHPOBATH COOCTBEHHBIE 3a/1a4U B 00pa30BaTENILHON AEATEIBHOCTH U
KU3HEHHBIX CUTYAIUX;

BBISBIIATH IPUYMHHO-CIIEACTBEHHBIC CBSI3U U aKTyaJIM3UPOBATh 3a/1a4y, BBIBUTaTh TUIIOTE3Y
€€ pelleHUs, HAXOAUTb ApIYMEHTHI IS I0Ka3aTelIbCTBA CBOUX YTBEPXKIACHUH, 3a1aBaTh IIapaMeTPhl
U KpUTEPUU PELLCHHUS,;

AHAJIM3UPOBATDH MMOJYUYCHHBIC B XOC PCUICHUA 3aa4r PE3YJIbTATbl, KPUTUYCCKU OLICHUBATH
HUX JOCTOBCPHOCTDH, IPOTHO3UPOBATH USMCHCHUC B HOBLIX YCJIOBUAX;

JaBaTh OI[CHKY HOBBIM CUTYallMsIM, OLICHUBATh MPUOOPETEHHBIHN OIBIT;

OCYHICCTBIIATH L[e.HCHaHpaBJICHHBH‘/JI MIOMCK ICPCHOCA CPCACTB U CHOCO6OB HeﬁCTBHH B
po(heCcCHOHANBHYIO CPELy;

YMETh MEPEHOCUTh 3HAHHUS B TIO3HABATEIBHYIO M MMPAKTUYECKYIO 00IaCTH
KU3HEIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTei;

BBIIBUT'aTb HOBBIC UACHU, IPCAJIAraTb OPUTMHAJILHBIC TOAXO0AbI U PCHICHUA, CTABUTDH
HpOGHeMBI " 3a1a4u, JOIMYCKAOIUC aJIbTCPHATUBHBIC PCIICHU.

Padora ¢ unopmanmeii:

OpPUEHTUPOBATHCS B PA3IMUHBIX UCTOYHHUKAX HH(POPMALIUHU (TEKCTE yueOHOTO MoCcCoous,
Hay4YHO-TIOMYJISIPHON JIUTEpaType, ONOJOTHUECKUX CIOBAPAX U CIPABOYHHKAX, KOMITBIOTEPHBIX
6a3ax naHHbBIX, B IHTEepHETE), aHAMU3UPOBaTh HHPOPMAIUIO PAa3IHYHBIX BUJOB U (HOpM
NPEICTaBICHUS, KPUTUUYECKH OLIEHUBATh €€ TOCTOBEPHOCTh M HEPOTUBOPEUNBOCTb;

(bopMyIHpPOBATh 3aMPOCH U MPUMEHSThH Pa3INIHBIC METOBI IIPU TTOUCKE U 0TOOPE
ouonormueckoit nHGopManru, HeOOXOAUMOM 7Sl BBITOJIHEHUST yUeOHBIX 3a/1a4;

HpHOGpeTaTB OIIBIT UCITOJIL30BaHUA HH(bOpMaHHOHHO-KOMMyHI/IKaTI/IBHBIX TCXHOHOFHﬁ,
COBCPUICHCTBOBATH KYJIBTYPY aKTUBHOT'O UCITIOJIB30BaHHUA PA3JIMYHBIX ITOUCKOBLIX CUCTCM;

CaMOCTOSITEIILHO BHIOMPATh ONTHMAJIbHYIO (POPMY PEACTaBICHUS OMOIOTHUECKON
uH(popMaIuu (CXeMbl, rpaduKu, TUarpaMMBbl, TAOIUIBI, PUCYHKH U IPYTOe);

WCTIONB30BaTh HAYYHBIN S3BIK B KAUE€CTBE CPENICTBA MPU pabOTe ¢ OMOIOTHYECKOM
nH(popMaIueil: MPUMEHSATh XUMUYECKHEe, GU3MUECKUE U MaTeMaTHYeCKUe 3HAKU U CHMBOJIBI,
dbopmyisl, a0OpeBHaTypy, HOMEHKIIATYPY, HCIIOJIB30BaTh U MPE0OPa30BbIBATH 3HAKOBO-
CUMBOJIUYECKHUE CPEACTBA HATTISITHOCTH;

BJIaJICTh HAaBBIKAMHU PACIO3HABAHUS U 3alIUThI HH(OpMaLUU, HHOOPMAIIMOHHON



0€30IaCHOCTH JINYHOCTHU.
KoMMyHHKaTHBHBIE YHHBepPCAaJbHbIE YUeOHbIE el CTBHSA
Oomenmne:

OCYIIECTBIIATh KOMMYHHUKAIIMH BO BceX c(hepax jKM3HU, aKTUBHO Y4aCTBOBATh B JHAJIOTE
WIN JUCKYCCHUU TIO CYIIECTBY 00CYyX/1aeMOi TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BEICKA3bIBATh
CY)KIEHUSI OTHOCUTEIILHO BBIIIOJIHEHHUS NIPEJIaraéMoy 3a/1aui, yYUThIBaTh HHTEPECH] U
COIIACOBAHHOCTH MO3ULMH JPYTUX YYACTHUKOB AMAJIOra WIH JUCKYCCHN);

pacrio3HaBaTh HeBepOaJbHbBIE CPEeCTBA OOIICHNUS, TOHUMAaTh 3HAYEHUE COIIMATIbHBIX 3HAKOB,
MPEANOCHIIOK BOBHUKHOBEHUS KOH(PIUKTHBIX CUTYallUi, yMETh CMAT4aTh KOH(QIUKTH U BECTU
IIEPETOBOPBL;

BJIQJICTh PA3IMYHBIMU CIIOCOOAMU OOIICHUS U B3aUMOJICHCTBYSI, TOHUMAaTh HAMEPEHUS
JPYTUX JIIOACH, TIPOSBISITh YBAKUTEIFHOE OTHOIIICHHE K COOECETHUKY B B KOPPEKTHOM (hopme
(hopMyIHpPOBATH CBOM BO3PAKCHHS,

paSBépHYTO H JIOTUYHO HU3Jiaratb CBOKO TOYKY 3pCHUA C UCITIOJIb30BAHUECM S3BIKOBBIX CPCACTB.
CoBMecTHast ACATECJIbHOCTD:

MOHUMATh ¥ UCIIOIH30BaTh IPEUMYILECTBA KOMAaHAHON U UHIWBUAYAIbHOW pabOThI U
pelneHrH OMOIOTUYECKOM MPobIeMbl, 000CHOBBIBATH HEOOXOAMMOCTh IPUMEHEHUS TPYTIIIOBBIX
¢dbopM B3aMOICHCTBYS NIPU PELICHUN YUeOHOU 3a1a4H;

BBIOMPATh TEMAaTUKy U METOJIbI COBMECTHBIX JEHCTBUI C yUE€TOM OOLIMX UHTEPECOB U
BO3MOXKHOCTEH Ka)J0r0 WICHA KOJUIEKTHBA,;

IIPUHHUMATh 11€JI1 COBMECTHOM J1€ATEIbHOCTH, OPIraHU30BbIBAaTh U KOOPIMHUPOBATh 1EHCTBUS
10 €€ TOCTHKEHUIO: COCTABIIATH IUIAH JEUCTBUM, paCIIPENEIATh POIU C YUETOM MHEHUI
YYaCTHHUKOB, 00CY/IaTh PE3yJIbTaThl COBMECTHON pabOTHI;

OLIGHUBATh KAYECTBO CBOETO BKJIAJa U KAXJIOTO yYaCTHUKA KOMAH/Ibl B OOILMI pe3ynbTar 1o
pa3pabOTaHHBIM KPUTEPHUSIM;

IIpeaIararb HOBbIE IIPOEKTHI, OLICHUBATh UACH C IIO3ULMU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYHICCTBIIATH MO3UTHBHOC CTPATCTUUCCKOC IMMOBCACHUC B PA3JIMYHBIX CUTyalluAX,
MMPOABJIATL TBOPYCCTBO U B006pa)KeHI/Ie, OBITE WHHUIIUATUBHBIM.

PeryasiTuBHBIC yHHUBepcaJIbHbIe y4eOHbIe 1eiiCTBHA
Camoopranusanus:

HCIIOJIB30BaTh OMOIOTHYECKHE 3HAHUS JJIs1 BBIABJICHUSA HpOGHCM " UX pCIICHHUA B
KHN3HCHHBIX U y‘IG6HBIX CUTyalluAX;

BBIOMpATh Ha OCHOBE OMOJIOTHYECKUX 3HAHUU IEJIEBBIC M CMBICIIOBBIC YCTAHOBKU B CBOUX
JEUCTBUSX U MOCTYIKaX [0 OTHOLIEHUIO K )KMUBOW IPUPOJIE, CBOEMY 310POBBIO U 3J0POBBIO
OKPYXaIOIUX;

CaMOCTOSITEIBHO OCYIIECTBIISATH TO3HABATEIBHYIO JIEATEIHHOCTD, BBISIBIIATH TPOOJIEMBI,
CTaBUTH U (POPMYIUPOBATH COOCTBEHHBIE 3379l B 00Pa30BaTEILHOM IEATEIHHOCTH U JKU3HEHHBIX
CUTyalusX;



CaMOCTOSITEIIbHO COCTABIIATH IJIaH PEUICHUs IPOOIEMBI ¢ YIETOM UMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOXXHOCTEH 1 MPEANOYTCHUH;

JlaBaThb OLICHKY HOBBIM CUTYALUsIM;

pacLIMpsATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MTPEAOUTEHHIA;

JieNaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH 3a PELICHHE;
OLICHUBATh PUOOPETEHHBII OMBIT;

CHoco0CTBOBATH (POPMUPOBAHHIO U TPOSBICHUIO ITMPOKOH SPYAULIMU B pa3HBIX 001aCTIX
3HaHU, TOCTOSHHO MOBBIIIATH CBOI 00pa30BaTeNbHBIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTpOIb:

JTaBaTh OLEHKY HOBBIM CUTYAIHsIM, BHOCUTh KOPPEKTHBBI B I€ATEILHOCTD, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEISAM;

BJIaJICTh HAaBBIKAMU TIO3HABATEIHHOM pe(IeKCUH KaK OCO3HAHUS COBEPIIAeMbIX ACHCTBUI U
MBICIIMTEIbHBIX TPOLIECCOB, X PE3YJIBTATOB U OCHOBAHUHN, UCIIOIB30BAThH MPUEMBI peIECKCHH IS
OLIEHKHU CHUTYaIluH, BEIOOpA BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUKEHUIO;
IIPUHUMATh MOTHUBBI U aPTYMEHTHI IPYTUX IIPU aHAJIU3E PE3YJIbTaTOB ACATECIBHOCTH,
IIpunsTue ceds1 M Apyrux:

NpUHUMATh ce0s1, MOHUMAsi CBOM HEJOCTATKH U JTOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U aPTYMEHTHI IPYTUX IIPU aHAJIU3E PE3YJIbTATOB ACATECIBHOCTH,
NpU3HABaTh CBOE MPABO U MPABO IPYTUX Ha OMIMOKY;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MHP C MO3UIMH APYTOTO YeIOBEKa.

IIpenmeTHbIe pe3yJIbTaThI

[TpeameTHbIe pe3yabTaThl OCBOCHHS CojiepkaHus yueOHoro npeamera «bruomorus» Ha
yr1yOnéHHOM ypOBHE OpUEHTHPOBAHBI Ha obecrieueHre MpopmIbHOro 00y4eHus: 00ydaroIXCs
ouonoruy. OHHM BKJIIOYAIOT: crieUU(UIecKHe 111 OMOOTUH HAay4YHbIe 3HAHUS, YMEHUS U CIIOCOObI
JeWCTBUH 110 OCBOCHUIO, MHTEPIPETALUN U TPE0OPA30BAHUIO 3HAHHM, BUABI IEITEITBHOCTH 110
MOJTYYECHUIO HOBBIX 3HAHUH U MX MPUMEHEHUIO B PA3IMUHBIX YU€OHBIX, @ TAK)KE B PEaIbHBIX
KU3HEHHBIX cUTyalusax. [IpeaMeTHble pe3ynbTaThl MpeacTaBIeHBbI 10 ToAaM U3yUeHHS.

[TpenmMeTHBIC Pe3yNBTaThl OCBOCHUS yueOHOTro peameTa «buonorus» B 10 Kiacce T0KHBI
OTPAXKATh:

c(hopMHUPOBAHHOCTh 3HAHUH O MECTE M POIU OUOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B
(hOopMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA, B MO3HAHUU 3aKOHOB IIPUPOIBI U PEIICHUH
po0OJieM palMOHAIBHOTO MPUPOIOTIOIB30BaAHMS, O BKJIA/I€ POCCUNUCKHX U 3apyOeKHBIX YIEHBIX B
pa3BUTHE OMOJIOTHUY;

BJIaJICHHE CUCTEMOW OMOJIOTMYECKHX 3HAHUU, KOTOpasi BKIIOYAET: OCHOBOIIOJIATAIOIITHE
OMONIOTHYECKHE TEPMHUHBI U IOHATHUS (KU3Hb, KJIETKA, OPraHu3M, MeTaboIu3M, TOMe0ocTa3s,
caMoOperyJsiLius, CaMOBOCIIPOU3BEICHNE, HACIEACTBEHHOCTh, U3MEHUNBOCTD, POCT U Pa3BUTHUE),
o6uonoruueckue Teopuu (kierounas reopus T. [lIBanna, M. llneiinena, P. BupxoBa, xpoMocomHast



Teopust HacneacTBeHHocTH T. Moprana), yuenus (H.J. BaBuioBa — o nieHTpax MHOroo0pasus u
MIPOUCXOXKICHUS KYIBTYPHBIX PACTCHHI), 3aKOHBI (€AMHO00pa3us TOTOMKOB IIEPBOTO TTOKOJICHUS,

pacILEIUICHHs], YUCTOTHI FaMET, HE3aBUCUMOT0 HacyenoBanus [. Menaenst, roMoIoru4e cKux
psAI0B B HaciencTBeHHoU u3menunBocty H.M. BaBunosa), mpuHUIUIBI (KOMIIJIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMH METOJIJaMHU HAyYHOTO MMO3HAHUS, HCIIOJIB3YEMBIX B OMOJIOTHYECKHUX
HCCJIETOBAHUSX )KUBBIX O0OBEKTOB (OMHUCaHKE, U3MEPEHHE, HAOMIONCHNE, SKCTIEPUMEHT);

YMEHUE BBIACTATH CYIIECTBEHHbBIC IPU3HAKU: BUPYCOB, KJIETOK IMPOKAPHOT U 3YKAPHUOT,
OHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, B TOM 4HcJie OaKTepuii, rpuboB, pacTeHuil,
’KMBOTHBIX U YEJIOBEKA, CTPOCHHS OPraHOB M CUCTEM OPTaHOB PACTEHH, )KUBOTHBIX, YEJIOBEKa,
MIPOIIECCOB KU3HEACATEIBHOCTH, TPOTEKAIOLINX B OPraHU3Max pacTeHUH, )KUBOTHBIX U YEJIOBEKa,
OMOJIOTHYECKHX MPOLIECCOB: 0OMEHa BelIecTB (MeTa00IM3M ), IPEBPALLCHUS SHEPTUH, OPOKEHHUS,
aBTOTPO(PHOTO U reTepoTpO(hHOrO TUIIOB MUTAHUS, (POTOCHHTE3a U XeMOCHHTE3a, MUTO3a, Mel03a,
raMeToreHesa, SMOpruoreHesa, oCT3MOPUOHATIBHOTO Pa3BUTHSI, PA3MHOXKECHHUS, HHIUBUIYaIbHOTO
pa3BUTHS OpraHu3Ma (OHTOTeHe3a), B3aUMOCHCTBUS T€HOB, T€TEPO3HCa, HCKYCCTBEHHOTO 0TOOPA;

YMEHHUE YCTaHABIMBATh B3aUMOCBS3H MEX/y OPraHOMIAMH KIETKH U UX QYHKLUAMH,
CTPOCHHEM KJIETOK pa3HbIX TKaHEH U MX QYHKUUSIMH, MEX]y OpTraHaMU M CUCTEMaMH OPTaHOB Yy
pacTeHuil, )KUBOTHBIX U YEJIOBEKa U UX (QYHKLIUAMHU, MEXKy CUCTEMaMHU OPraHOB U UX (YHKIUSIMH,
MEX]y TarnaMu 0OMeHa BEeIECTB, dTalaMu KIETOYHOTO LUK U )KU3HEHHBIX IUKJIOB OPraHU3MOB,
JTarnaMu SMOPUOHATIBHOTO Pa3BUTHA, TEHOTUIIOM U ()EHOTHUIOM, (PEHOTUIIOM U (hPaKTOPaMHU CPEabI
oOUTaHUS;

YMCHUC BBIABIATH OTJIMYUTCIIBHBIC IPU3HAKHA KUBBIX CUCTCM, B TOM YHCJIC paCTCHHfI,
ZKHNBOTHBIX M YCJIOBCKA,

YMCHHUC UCIIOJIB30BAaTh COOTBCTCTBYIOIIUC aPpIr'YMCHTHI, 6HOJ’IOI‘H‘I€CK}/IO TCPMUHOJIOTUIO U
CHUMBOJIMKY JIS OKA3aTCJIbCTBA POACTBA OPraHM3MOB PA3HBIX CUCTCMATUUCCKUX TI'PYIIIL;

YMCHHUC pCUIATH OHOIOTHYECKHUE 3aa4y, BbIABIIATH IPUYIUHHO-CIICICTBCHHLIC CBA3U MCIKAY
HCCIICAYyCMbIMU OHOIOTHYECKUMU nponeccaMu U SABJICHUSIMU, ACJIaTh BBIBOABI U IPOTHO3LI HA
OCHOBAHHH IMOJTYYCHHBIX PC3YJIbTATOB,

YMEHHUE BBITIOIHATH JIaA00OPATOPHBIE U IPAKTUUYECKHE PadOoThl, COOIIOAATh PaBUiIa IPU
pabote ¢ yueOHBIM U 1a00paToOpHBIM 00OPYIOBAHUEM;

YMCHUC BBIABUT'ATb T'MIIOTC3bI, MPOBECPATH UX SKCIICPUMCHTAJIbHBIMU CPECACTBAMU,
(bOpMy.]II/Ip}ISI [CJIb UCCIICAOBAHUS, aHAJIM3UPOBATDH IMOJTYUYCHHBIC PC3YJIbTAThI U JICJIaTh BHIBOAbI;

YMEHHE y4acTBOBATh B Y4€OHO-HUCCIIEIOBATEIHCKON paboTe IO OMOIOTHH, SKOJIOTHUH
MEAHIIMHE, TPOBOUMOM Ha 0a3e MIKOIbHBIX HAyYHBIX OOIIECTB, U MMyOIHYHO MPEACTABISATh
MOJTyYEHHBIC PE3YIBTaThl HA YYCHHUECKUX KOH(pEepeHIHIX;

YMEHHE OIICHUBATh dTHUECKHE aCIIEKThl COBPEMEHHBIX UCCIICIOBAHMA B 00JaCTH OMOJIOTHI
Y MEIUIMHBI (KJIOHHPOBaHUE, HICKYCCTBEHHOE OILIOIOTBOPEHUE, HAITPABICHHOE U3MEHEHUE TeHOMA
Y CO37laHUE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBIATh OCO3HAHHBIN BbIOOp Oymyieit npodeccnoHaabHOM e TeNbHOCTH B
obnacTu OMOJIOTUHU, MEAULIMHBI, OMOTEXHOJIOTHH, BETEPUHAPHH, CEJIbCKOTO X03A1CTBA, MUILEBOM
MPOMBIIIJICHHOCTH, YIITYOJISITh MO3HABATEILHBIA HHTEPEC, HANIPaBICHHBII Ha 0CO3HAHHBII BHIOOD
COOTBETCTBYIOIIEH POoQecCur U MPOAOIKEHNE ONOJIOTHUECKOT0 00pa30BaHUs B OPraHU3AIMIX
cpenHero npoeccuoHaIbHOTO U BBICIIETO 00pa30BaHMUS.



