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HOACHUTEJIBHAS 3AITMCKA

[Ipu paszpaboTke mporpaMMbl MO OHOJIOTUU  TEOPETUYECKYID  OCHOBY
JUTSL OTIPEACIICHHsI TIOAXO0JI0B K (OPMHPOBAHUIO COMEpKaHUS Y4eOHOro IMmpeaMmera
«buonorus» COCTaBUJIU: KOHIIENITyaJIbHbIE MOJIOKEHUS Or'ocC COO
0 B3aUMOOOYCJIOBJIICHHOCTH IIeJIeH, COAepKaHus, Pe3yaIbTaTOB 00ydeHus: U TpeOOBaHUN
K YPOBHIO TOATOTOBKHM BBIITYCKHUKOB, TMOJIOXKEHUS 00 OOIMMX IENsIX W MPHUHITUIAX,
XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSTHUE CHCTEMBI CPEIHEro o0Iero oopa3oBaHus
B Poccuiickoit deaepainnu, a TakyKe MOJOKEHUs O crenuduke ouojgoruu, e€ 3HaYCHUU
B MIO3HAHWY JKUBOMW MPUPOJIBI U OOSCIICYCHUH CYIIIECTBOBAHMS YEJIOBEUECKOr0 OOIIECTBA.
CornacHO Ha3BaHHBIM TOJOXKEHHUSM OIPEICIICHbBl OCHOBHbIE (DYHKIIMU MPOrpaMMbl
1o OUOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Ouonoruu Na€T MpeAcTaBiIeHHE O LesX, o0 oluiel crpareruu
0o0yuyeHUs, BOCIIMUTAHUS W PA3BUTHSA OOYYAIOIIMUXCS CPEeICTBAaMU Y4eOHOTO IMperMera
«buonorus», omnpeznenser 00s3aTeIbHOE MPEAMETHOE COJIEpPXKAHUE, €r0 CTPYKTYpY,
pacnpeiesieHUE Mo pasjiesiaM U TeMaM, PeKOMEHTyEeMYIO TTOCIeA0BaTeIbHOCTh U3YUCHHUSI
y4e0HOT0 MaTepralia ¢ YI€TOM MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3CH, JIOTUKU
00pa3oBaTeIbHOTO MPOIIECCa, BO3PACTHBIX OCOOEHHOCTEN 00yUarouXCsl.

B mporpamMmMe mo OHMONOTHMH TaKKe YYUTBHIBAIOTCS TPEOOBAHHS K IIAHUPYEMBIM
JUYHOCTHBIM,  METalmpeIMETHBIM W  TNPEAMETHBIM  pe3ylibTaraM  OO0ydeHUs
B (hOPMHPOBAHUH OCHOBHBIX BHJIOB Y4€OHO-IIO3HABATEIIBHOM ACATEILHOCTH/YICOHBIX
JENUCTBUN 00YyJarOIIMXCS IO OCBOCHUIO COJIEP KaHUS OMOJIOTHYECKOro 00pa3oBaHMs.

B nporpamme mno Ouonoruu (10—11 kmaccel, 0a30BbIi ypOBEHb) pealu30BaH
OPUHITUIT TPEEMCTBEHHOCTH B W3YYCHMHM OWOJOTHH, Ojaromapss 4YeMy B HeEH

MIPOCMATPUBACTCS HAMIPABIECHHOCTh HA PA3BUTUE 3HAHUM, CBSI3aHHBIX C (POPMUPOBAHUEM
€CTECTBEHHO-HAYYHOTO  MHUPOBO33PCHHS, IIEHHOCTHBIX OPHEHTAIIMA  JIMYHOCTH,
HKOJIOTUYECKOTO MBIIIICHUS, PEACTABICHUI O 310pOBOM 00pa3e KU3HHU U OEpEKHBIM
OTHOIIIEHUEM K OKpyXaromieil mpupogHoir cpexe. lloaTtomy Hapsay ¢ u3ydeHHEM
00IIEONONIOTHIECKIX TEOpUi, a TaKKe 3HAHWW O CTPOCHHH >KHBBIX CHCTEM Pa3HOTO
paHra W CYIIHOCTH OCHOBHBIX WIPOTEKAIONIMX B HUX TMPOIECCOB B MpoOrpamme
110 OMOJIOTHY YJEICHO BHUMAHUE UCIIOJIb30BAHMIO IMTOTYIECHHBIX 3HAHUH B TIOBCETHEBHOMN
YKU3HH JJIs1 pEIICHUS MPUKIIATHBIX 3371a4, B TOM YUCIIE: MPOPUITAKTUKN HACIEACTBEHHBIX
3a00JIEBaHUI YeJIOBEKa, MEIUKO-TEHETUYECKOTO KOHCYJIbTUPOBAHUS, OOOCHOBAaHUS
HKOJIOTMYECKH 11eJIECO00Pa3HOro MOBEICHUSI B OKPYXKAIOIIEH MPUPOTHOM cpejie, aHaIn3a
BJIMSIHUS XO3SUCTBEHHOM JIESATENHHOCTH 4YEJIOBEKAa HA COCTOSHHE TMPUPOJIHBIX U
UCKYCCTBEHHBIX JKOCHCTEM. Y CWJIEHWE BHUMAHHUS K TMPHUKIAJIHOW HaIPaBICHHOCTU
yuebHoro mpeamera «buonorus» MNPOIUKTOBAHO HEOOXOAUMOCTHIO O0€ECIeUCHHS
YCIIOBUW I PEIICHHUs] OAHOW W3 aKTyalbHBIX 3a7ad IIKOJHLHOTO OHOJIOTHYECKOTO
oOpa3zoBaHus, KOTopas Mpeamnoiaraet (GopMUpOBaHUE y OO0YYAIOIIMXCS CIIOCOOHOCTH
aIaTHPOBATHCS K M3MEHEHUSIM JTHHAMHYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUPA.



[IporpaMmMa 1o OWOJIOTHU SBISETCS OPUEHTUPOM JIJIsl COCTaBICHHSI PabOUnX
porpamMM, aBTOPbl KOTOPBIX MOT'YT MPEIJI0KUTh CBOM BapHaHT IMOCJIEI0BATEILHOCTH
U3YYCHHUS U CTPYKTYphl ydeOHOTO MaTepualia, CBOE BHJICHHE MyTel (PopMUPOBaHUS
y obyuaromuxcst 10—11 kmaccoB mpeaMeTHBIX 3HaHWM, YMEHUN U CIOCOOOB ydeOHOM
NESTENbHOCTH, a TaKKe METOJMYECKHX pEeUIeHUH 3a7ad BOCHUTAHUS M Pa3BUTHUA
cpeacTBaMu yaeOHOTro npenamera «bruomorusy.

buonoruss Ha ypoBHE cpeaHero o0iiero oOpa3oBaHUs 3aHUMAET BAXKHOE MECTO.
On obecnieunBaeT GopMUPOBaHUE Y O0YJAIOLIUXCS MPEICTABICHUN O HAYYHOU KapTUHE
MHpa, pacuupseT W o0000IIaeT 3HaHUS O >KUBOW MpUpoae, €€ OTIUYUTEIbHBIX
MPU3HAKAX — YPOBHEBOM OpraHU3alliyd M 3BOJIOIUH, CO3AAET YCIOBUS AJIA: MO3HAHUS
3aKOHOB JKMBOW TpHUPOAbI, (hopMupoBanus (YHKIIMOHATHHOW T'PAMOTHOCTH, HAaBBIKOB
3I0pOBOTO M 0€301MacHOro o0pa3a >KU3HU, YKOJIOTHYECKOTO MBINIJICHUS, IIEHHOCTHOTO
OTHOIICHHMS K KUBOH MIPUPOJIC U YEIIOBEKY.

Bonpmoe 3HadeHne OWONOTHS WMEET TAKXKE Uil PEIICHUS BOCIHUTATEIBHBIX H
pa3BUBAIOIIMX 3aJlady CPEeIHEro OOIero oOpa3oBaHUs, COIUMANIM3AIMUA O0YJarOUUXCS.
N3ydenune Ouosoruu obecreyuBaeT YCiaoBHUS sl (OPMUPOBAHUS MHTEIUICKTYaIbHbIX,
KOMMYHUKAIIMOHHBIX ¥ HWH(OPMAIIMOHHBIX HAaBBIKOB, ACTETUYECKON KYIbTYpHI,
CIIOCOOCTBYET HMHTEIrpallMi OUOJIOTMYECKUX 3HAHWUU C TPEACTABICHUAMHU U3 IPYTHX
y4E€OHBIX TPEIMETOB, B YACTHOCTH, (PU3MKH, XUMUU U reorpaduu. Ha3BaHHbie
MOJIO’KEHHSI O MPEHA3HAYEHUN y4eOHOro npeamera « buonorus» cocTaBuiiu OCHOBY JUIs
ONpEACNICHUs] TMOAXOAOB K OTOOpY M CTPYKTYPUPOBAHUIO €ro  COAEpKaHUA,
MPEJICTABIIEHHOTO B IPOrPaMMe 1O OUOJIOTHUH.

Ot6op coxepkanusi ydeOHOro mpenmera «buojorus» Ha 0a30BOM YpOBHE
OCYILECTBIIEH C MO3UIMI KyJIbTYpOCOOOpPA3HOIO MOAXOAA, B COOTBETCTBUHU C KOTOPHIM
oOyJaromuecs: TOJDKHBI OCBOWUTH 3HAHUS UM YMEHHUS, 3HAUYMMBbIE NJIsi (OPMUPOBAHUS

o01Iel KyJIbTypbl, ONpEIeIsIIone aJeKBaTHOE MOBEICHNUE YENIOBEKa B OKPYKaroIeh
MPUPOJTHON Ccpelle, BOCTPEOOBaHHbIE B TIOBCEAHEBHOW JKU3HM M MPAKTUYECKOM
nestensHocTd. Ocoboe MecTo B 3TOM CUCTEME 3HAHMM 3aHUMAIOT 3JIEMEHTHI
COIepKaHMsI, KOTOpbIE CIyXaT OCHOBOM i (OpMHpPOBAHUS MPEICTABICHUIA
O COBPEMEHHOM €CTECTBEHHO-HAy4YHOM KapTUHE MHUpPAa U LIEHHOCTHBIX OPUEHTALUAX
JMYHOCTH, CIOCOOCTBYIONINX T'YMaHU3AIUHA OMOJIOTHYECKOr0 00pa3oBaHUsl.

CtpykTypupoBaHuE  cOJiepKaHUA  y4yeOHOro MaTrepuaja B  MpOrpaMmme
no OWOJIOTMM  OCYIIECTBICHO C Y4YETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUN
00 OTIMYUTENIBbHBIX OCOOCHHOCTSX >KMBOW MPUPOABL, O €€ YpPOBHEBOW OpraHU3aLMU
U 3BOJIOUMHU. B COOTBETCTBHM € 3THUM B CTPYKType yueOHoro mpenmera «buomorus»
BBIJICJIICHBI CJIENYIOIUE COlepkKaTelnbHble JUHUU: «buosnorus kak Hayka. MeTonbl
HAay4yHOro mo3HaHusm», «Kierka kak Ouomornueckas cucremayn, «OpraHuszM Kak
Ouosnoruyeckass cucreMa», «CucremMa W MHOrooOpa3sHe OpPraHuyecKoro MHpPay,
«OBONIOLHS JKUBOU MPUPOABDY, « IKOCHUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTH.

Lenb u3ydenus yueOHoro npeamera «buosorus» Ha 6a30BOM YpOBHE — OBIIQJICHHUE
OOy4YalOIIMMHUCS 3HAHUSIMH O CTPYKTYPHO-(YHKIMOHATBHOW OPraHU3aluu >KHUBBIX
CUCTEM PA3HOr0 paHra M NPUOOpPETeHHE YMEHHMM MCHOJb30BaTh O3TU 3HAHUS
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JUIsl TPAMOTHBIX JCHUCTBHH B OTHOIICHWH OOBEKTOB >KMBON MPHUPOABI U PEIICHUS
Pa3IMYHBIX )KU3HEHHBIX ITPOOJIEM.

JlocTmxenue LETHN W3y4CHHUS y4eOHOro npeamera «buonorus»
Ha 0a30BOM YPOBHE 00€CTICUMBACTCS PEIICHUEM CIICIYIOIIUX 3a/1a4:

OCBOCHHE O0YJAFOIIMMHUCS CHCTEMBI 3HAHUW O OMOJOTHYCCKUX TEOPUAX, YICHHSIX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTe3aX, INpaBWiIaX,  CIyKalluX  OCHOBOM
1151 (popMUpOBaHUS TIPEACTABICHUM O €CTECTBEHHO-HAYYHON KapTUHE MUpPa, O METOIax
HAYYHOTO IMO3HAHMS, CTPOCHUH, MHOTO00pa3uu U 0COOCHHOCTSX )KMBBIX CHCTEM Pa3HOTO
YPOBHS OpTraHMU3aIliy, BBIJAIONINXCS OTKPBITHUSX M COBPEMEHHBIX HCCIIECIOBAHUSIX
B OMoornm;

dbopMupoBanue y  OOydJamOIIMXCS  IO3HABATEIbHBIX,  HMHTEIUICKTYaJIbHBIX
¥ TBOPYECKUX CIIOCOOHOCTEH B MPOIIECCE aHAM3a JAHHBIX O TTYTSIX Pa3BUTHS B OMOJIOTHH
HAay4YHBIX B3IJISIIOB, UJEH M MOJIXOJOB K M3YUYCHHMIO JKMBBIX CHUCTEM Pa3HOI'O0 YpPOBHSI
OpraHu3aluy,

CTAHOBJICHHE y 00yJaromuxcs oO1el KyabTyphl, GYHKIIMOHAIBHOW IPaMOTHOCTH,
pa3BUTHE YMEHUU OOBSCHATH W OICHUBATH SIBJICHUS OKPYXKAIOIIETO MHUpa >KUBOU
MIPUPOJIbI HA OCHOBAaHWHU 3HAHWUM M OIBITA, TTOJYYCHHBIX MPU M3y4ECHUU OUOJIOTHH;

dbopMupoBaHue 'y OOydJalOIIMXCS yMEHHM  WUIIOCTPUPOBATh  3HAYCHUE
OMOJIOTUUECKUX 3HAHMK B TPAKTUYECKOM JICATCIIBHOCTH 4YEJIOBEeKa, pa3BUTHH
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHA B arpOOMOTEXHOIOTHIA;

BOCTIUTAaHUE YOSKIEHHOCTH B BO3MOXXHOCTH IIO3HAHHS YEJIOBEKOM >KHBOM
IIPUPOIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIIIEHUS K HEH, COOIOACHUS YTHYSCKUX HOPM
MIPU TTPOBEICHUU OMOJIOTMYECKUX UCCIICIOBAHMUIA;

OCO3HAHWE IICHHOCTH OWOJOTMUECKUX 3HAHWK I TIOBBIIICHHWS  YPOBHS
9KOJIOTHYECKOM KYJIBTYPHI, 111 (POPMUPOBAHKS HAYYHOTO MUPOBO33PEHUS;

OpUMEHEHUE MPUOOPETEHHBIX 3HAHMM M yMEHHH B TIOBCEIHEBHOM >KU3HU
JUTS OLIEHKH TIOCTIC/ICTBUI CBOEH NIEATENBHOCTH MO OTHOIICHUIO K OKpYKaIoIel cpene,
COOCTBEHHOMY  3JIOPOBBIO, OOOCHOBAaHME M COOJIIOJICHHE Mep MNPOPUIAKTUKU
3a00JIeBaHUH.

B cucreme cpennero oOmiero oOpa3zoBanus  «buonorus», u3ydaemas
Ha 6a30BOM ypOBHE, SIBJIIETCS 00513aTEIbHBIM YU€OHBIM MTPEIMETOM, BXOISIIIUM B COCTaB
npeaMeTHor obnacTu « EcTecTBeHHO-HAyYHBIE PEIMETHI.

OO1iee 4MCIO YacoB, PEKOMEHIOBAHHBIX JUIA H3y4dyeHUs Omonoruu — 68 yacos:
B 10 xnacce — 34 yaca (1 gac B Heaemo), B 11 kinacce — 34 yaca (1 yac B Heielno).



COJEPXAHUE OBYYEHUA

10 KJIACC

Tema 1. buosnorusi kKak Hayka

buonoruss kak Hayka. CBs3b OWOJIOTMM C OOIIECTBEHHBIMHU, TEXHUYECKUMHU
U JPYTMMH €CTECTBEHHBIMU HayKaMu, (pustocodueit, 3TUKOM, SCTETHUKOM 1 mpaBoM. Poiib
Ouonoruu B (POPMUPOBAHUU COBPEMEHHON Hay4dHOW KapTuHbl wmupa. Cucrema
OMOJIOTMYECKUX HAYK.

Meronpl TO3HAHUS >KUBOW TPUPOIBI (HAOIOIEHHWE, SKCIEPUMEHT, OMHCAHUE,
u3MepeHue, Kiaccuukarms, MoIeTMPOBaHNE, CTATUCTUYECKAs 00padOTKa JaHHBIX ).

Jemoncmpayuu:
Ilopmpemuwi: Y. [lapsun, I'. Mennens, H.K. Konsuos, /[xx. Yorcon u ®@. Kpuk.
Tabauyvt u cxemol: «MeTOIbI MO3HAHUS KUBOU MPUPOJIBIY.

Jlabopamopuvie u npakmuueckue padbomul:
[IpakTrnueckas padora Ne 1. «/cnonp30BaHue pa3IMYHBIX METOIOB MPU U3y4EHUU
OHOJOrHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cHCTEMBI U UX OPTraHU3AIUSA

XKusble cuctembl (OMOCHCTEMBI) Kak MpeAMET u3ydeHus Ouonoruu. OTiaudue
YKUBBIX CUCTEM OT HEOPTraHUYECKON MPUPOIBI.

CgoiicTBa OMOCHCTEM W WX pa3HOOOpa3zue. YPOBHHM OpraHu3alu OMOCHCTEM:
MOJICKYJISIpDHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIM, MOMYJISLIMOHHO-BUIOBOM,
HKOCUCTEMHBIN (OMOreoneHOTHYeCKi ), OnOChEpHBIN.

Hemoncmpayuu:

Tabauywl u cxemol. «OCHOBHBIC MIPU3HAKHU KU3HWY», «Y POBHU OPTaHU3AIINN KUBOK
TIPUPOIBD).

Obopyoosanue: moaenb mosiekyinl JJHK.

Tema 3. XumMuuyeckuii cOCTaB M CTPOEHHE KJIETKH

XUMUYECKUN COCTaB KJIETKH. XHMHUYECKHE DIIEMEHTBHI: MaKpOAJIEMEHTHI,
MUKPO3JIEMEHTHI. Boa 1 MUHEpaIbHbIE BELLIECTBA.

OyHKIHUH BOJBI U MUHEPAJIbHBIX BEIIECTB B KiieTke. [loanepkanne ocCMOTHYECKOT O
OanaHca.

benku. CoctraB u crpoeHHe O€NKOB. AMHUHOKHCIOTBI — MOHOMEpHI OEJIKOB.
He3zameHnMBple M 3aMEHUMBIE AMUHOKHUCIIOTBL. AMHHOKHCIOTHBIA COCTaB. Y POBHHU
CTPYKTYpPBbI O€IKOBOM MOJIEKYJIbI (IEpBUYHAS, BTOpUYHAS, TPETUYHAS U YE€TBEPTUUHAS
CTPYKTYpa). XMMHUYECKHE CBOWCTBA 0€NKOB. bruonornueckne pyHKIUN OENKOB.

®epMeHThl — Ouonoruueckue Karanuzaropbl. CTpoeHue (epMeHTa: aKTUBHBIM
1eHTp, cyocrpatnas cnenuduanocts. Kopepmentsl. Buramunbl. OTinuust pepMEeHTOB
OT HEOPTraHMYECKUX KaTaJIU3aTOPOB.



VYrneBoasl: MOHOcaxapuibl (TJIIOKO3a, pubo03a M Je30KcHpub03a), Arcaxapuibl
(caxapo3a, JakTO3a) M  HoJMcaxapuabl  (KpaxMajd, TJMKOIEH, LIEJUII0JI03a).
buonornueckue GyHKINUN YTIIEBOAOB.

Jlunuasl: Tpurnunepusl, Gpochonunuael, crepouibl. ['mapodpunbHO-rTuAPpOdHOOHBIE
cBoiicTBa. buonormyeckue QyHkuuu aununoB. CpaBHEHUE YTIIEBOJIOB, OENKOB U
JMITAIOB KaK NCTOYHUKOB YHEPTUH.

Hyxneunossie kucnorsl: JJHK u PHK. Hykieornasl — MOHOMEpBI HYKJIEMHOBBIX
kucnot. Ctpoenue u ¢pyaknuu JTHK. Ctpoenne n pynkuuu PHK. Bunsr PHK. ATO:
CTpPOEHHE U (PYHKIUH.

Huronorusa — Hayka o kjeTke. KneTtouHnas Teopus — mpuMep B3aUMOJECUCTBUSA UAEH
1 (haKTOB B HAYYHOM MMO3HAHUHU. METOAbl U3YYEeHUS KIIETKHU.

Krnerka kak unenoctHas xuBas cuctema. OOmMe NMPU3HAKU KIETOK: 3aMKHYTas
HapyxHass mMemOpana, monekynbl JIHK kak reHernueckuii ammapar, cucTeMa CHHTE3a
oenka.

Tunbl KIETOK: 3yKapHOTHYECKass U Npokapuorhueckas. OcoOEHHOCTU CTPOCHMS
MPOKapUOTHYECKOM KieTKU. KineTtounas creHka O0aktepuii. CTpOoCHHE S3YKapUOTHYECKOM
kJeTKU. OCHOBHBIC OTIIUYHSI PACTUTEIBHOM, )KUBOTHOM 1 TPUOHOM KIIETKU.

IIoBepXHOCTHBIE CTPYKTYpBhl KIJIETOK — KIETOYHAass CTEHKA, IJIMKOKAJIUKC,
ux ¢yakuuu. IInazmatuueckas memOpana, e€ cBoiicTBa M (pyHkumu. lluromuasma
u e€¢ opranouasl. OnHomemOpanHble opranouabl kietku: OIIC, anmapat I'ompmxu,
IM30COMBI.  lloyaBTOHOMHBIE  OpraHOMIBl  KJIETKH: MUTOXOHAPWUM, IUIACTHUBI.
[TpoucxoxaeHre MUTOXOHIpUi 1 TacTud. Buabl mactun. HememOpaHHbIE OpraHOUIbI
KJIETKU: pUOOCOMBI, KJIETOYHBIM LEHTpP, LUEHTPHOIM, PECHUYKU, KIYTUKH. DyHKUUU
OpraHOMJIOB KJIETKHU. BKiIroueHus.

SAnpo — peryasTopHblii 1HeHTp KieTku. CTpoeHue sapa: sjuepHas o000JI0uKa,
KapuoIia3Ma, XpOMaTHH, SAAPBIIIKO. XPOMOCOMBI.

TpaHCDOpT BELIECTB B KIETKE.

Hemoncmpayuu:

llopmpemwvi: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneiigen, P. Bupxos,
k. Yorcon, ®@. Kpuk, M. Yunkunc, P. @pankinn, K.M. bap.

Juacpammel: «PacnipenelicHHe XUMUYECKUX JJIEMEHTOB B HEKHUBOW IPUPOIAE»,
«PacnpeneneHne XuMHUYECKUX 3JIEMEHTOB B )KMBOU MPUPOJEH.

Tabnuyor u cxemwl: «llepuoguueckas TaONAMIA XUMHYECKUX DJIEMEHTOBY,
«CTtpoeHue MoJnekyabsl BoabD», «buocunte3 Oenka», «CTpoeHHE MOJEKYNbl Oelkay,
«Ctpoenue pepmenta», «Hyknennosbie kucnotsl. JJHK», «Ctpoenue Mmonexysst ATD,
«CTpoeHHE >YyKapuOTHUUECKOW KIETKN», «CTpOEHHE >XKMBOTHOW KIETKW», «CTpoeHue
pacTUTENbHON KIEeTKn», «CTpOEHHE IPOKapHOTHYECKON KieTKn», «CTpoeHue sapa
KJIETKN», «Y TIEBOABDY, «JInmuasD».

ObopyodoeaHue: CBETOBOH MHKpPOCKOI, OOOpYyIOBaHME JJsi  NPOBEICHUS
HAOJIOICHUM, W3MEpPEHUN, HSKCIEPUMEHTOB, MHUKpOINpenaparbl  pacTUTENbHBIX,
KUBOTHBIX U OAKTEPUAIBHBIX KIIETOK.



Jlabopamopusie u npakmuueckue pabomol:

Jlaboparopnas padota Ne 1. «M3yueHne kaTaIUTHYECKON aKTUBHOCTH (hEPMEHTOB
(Ha mpuMepe aMuIIa3bl WM KaTanasbl)y.

JlaGoparopnas pabora Ne 2. «M3yyeHue CTpoeHUs KIETOK PACTEHUH, KUBOTHBIX U
OakTepuil Mo MUKPOCKOIIOM Ha TOTOBBIX MUKpOMpenaparax U UxX OMUCaHHue».

Tema 4. ’KuzHeaes TeJIbHOCTh KJIETKH

OOmeHn BemiecTB, WM MeTaOONMU3M. ACCUMUIAIUS (TUIACTUYECKUNM OOMEH)
U JUCCUMIIIALNS (DHEPreTHYecKuii OOMEH) — JBe CTOPOHBI €IMHOIO IIpolecca
Merabonu3Ma. Poib 3aKOHOB COXpaHEHHS BEIIECTB W DJHEPrUd B TMOHUMAHUH
MeTabonau3Ma.

Tuner oOMeHa BemiecTB: aBTOTPOQHBIM U reTepoTpodubd. Poib depmeHTOoB
B OOMEHE BEIIECTB U MPEBPAIICHUH YHEPTUU B KIIETKE.

®otocunte3. CeroBas U TemMHoBas ¢a3bl (oTocuHTe3a. Peakuuu GorocuHTE3a.
DddextuBHOCTH hoTOCHHTE3a. 3HAUCHHE (HOTOCUHTE3A IS KU3HU Ha 3emute. BiusiHue
yCIOBHI cpenbl Ha (OTOCMHTE3 M CHOCOOBI TOBBIIEHUS €r0 MPOAYKTUBHOCTH
y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHUHTE3UpYIolKe 0akTepruu. 3HaUeHHEe XEMOCUHTE3a JIJIS )KU3HU
Ha 3emuIe.

DHepreTuueckuii oOMeH B KieTke. PacuiensieHne BeUIECTB, BBIJCICHUE
¥ aKKyMYJIHPOBAHHME DHEPTUU B KIIETKE. DTalbl YHEPreTHIecKoro oomMeHa. [ mukonus.
bpoxenne u ero Buabl. KucinoponHoe OKuCI€HHE, WM KJIETOYHOE JbIXaHHE.
OxucnutenbHoe pochoprmpoBanue. IPPEeKTUBHOCTh FHEPTETUUECKOTO OOMEHA.

Peaknuu marpuunoro cunte3a. ['enernueckas nHpopmanug u JJHK. Peanuzanus
reHeTHYecKol uH(opMarmu B KJIETKE. [ eHEeTWYeCKMid KOA U €ro CBOMCTBA.
Tpauckpunius — matpuunbiii cuate3 PHK. Tpancnsius — Ouocunte3 Oenka. DTarbl
Tpancysiuuu. KonupoBanue aMiMHOKHUCIOT. Posib pubocom B OMocHHTE3e OerKa.

Hexnerounple ¢GopMbl KH3HH — BHPYCHL. VIcTOpusi OTKpBITHS BUPYCOB
(A.H. VBanoBckuii). OCOOEHHOCTH CTPOCHHMS M JKU3HEHHOTO IIMKJIa BHUPYCOB.
bakrepruodaru. bonesHu pacreHuii, >KUBOTHBIX U YE€JIOBEKAa, BbI3bIBAEMbIE BUpPYCAMHU.
Bupyc ummynopedunura uyenoBeka (BUY) — Bo3Oymutens CIINa. O6partnas
TPaHCKPUIIIUS, peBepTa3a U uHTerpasa. Ilpodunaktuka pacnpocTpaHEeHUs] BUPYCHBIX
3a00JIeBaHUH.

Hemoncmpayuu:

Ilopmpemwi: H.K. Konbuos, /[.1. UBanosckuii, K.A. Tumupsses.

Tabnuyvr u cxemvr: «Tunbl nuTanus», «Metabomzmy, «MUTOXOHIPUIY,
«OHepreTrueckuii  oomen», «Xioporuact», «®Potocunte3», «Ctpoenue JIHK»,
«CTtpoenne u (QyHKIMOHUpOBaHUE TeHa», «CuHTe3 Oenkay, «['eHeTHYecKui Komy,
«Bupyce», «baktepuodarn», «CtpoeHue u >ku3HeHHbIM 1ukia Bupyca CIIN]/la,
oaxTepuodaray, «Permukanus JJHK».

Obopyoosanue: wmonemu-ammmkanuu  «Yapoenne JIHK w  Tpanckpummsy,
«buocunres 6enka», «CTpoeHue KIeTku», Mmoaens cTpykrypsl JJHK.



Tema 5. PasMHOKeHHE ¥ HHAMBUYAJIbHOE PA3BUTHE OPTraHU3MOB

Kiterounslit UK, WM >KU3HEHHBIN MUK KiIeTku. MaTepdasza u mutos. Iporeccsl,
nporekamomue B uHTepdaze. Perumkanus — peakuuss marpuuHoro cunresa JIHK.
CtpoeHue XpoMOCOM. XPOMOCOMHBIM HA0Op — KapHOTHUIL. JIUTIJIOMTHBIA M TaIljIOUTHBIN
XpOMOCOMHBIE HaOOphl. XpoMaruabl. lluTonmormdyeckne OCHOBBI Pa3MHOXKEHUS U
VMHIUBUIYaJIbHOTO Pa3BUTHS OPraHU3MOB.

Jenenue knetku — Muto3. Cragun muto3a. [Ipoueccsl, mpoucxoasume Ha pa3HbIX
CcTagusax MUTO3a. buonornueckuii CMbICI MUTO3A.

[IporpamMmmupyemasi THOEINb KIETKU — arlONTO3.

®dopMbl pPa3MHOXKEHUSI OPraHU3MOB: Oecrojioe W TMojoBoe. Buubl Oecrnosioro
Pa3MHOXKEHHS:  JICJICHUE  HAJBOE, T[OYKOBAHME OJHO- W  MHOIOKJIETOYHBIX,
CIopooOpa3oBaHne, BETETATHBHOE pa3MHOXKEHHE. VICKyCcCTBEHHOE KIOHMpPOBAHUE
OpPraHU3MOB, €r0 3HAUYCHUE JIJIs1 CEJICKIINHU.

[TomoBoe pa3sMHOXKEHHE, €r0 OTIANYHS OT OECIIONIOTO.

Meito3. Cragum wMeio3a. Ilpomecchl, NpOUCXOASAIINE HAa CTaAusiX Meno3sa.
[ToBenenue xpomocom B Meio3e. KpoccunroBep. buomornyeckuii CMbICT U 3HAYCHUE
Meo3a.

I'amerorenes — mporecc 00pa3oBaHMs TMOJOBBIX KJIETOK Y KUBOTHBIX. [losioBBIE
JKeJIe3bl: CEMCHHUKHA W SUYHUKH. OOpa3oBaHHE U Pa3BUTHE IOJIOBBIX KJIETOK — ramer
(cmepmaTo3ouj, SUIEKIETKA) — cIepMaroreHe3 u ooreHe3. OCOOEHHOCTH CTPOCHUS
AMLEKJIETOK U ciepmaro3onaoB. Omionorsopenue. [laprenorenes.

NunuBunyanbHoe  pasButHe  (OHTOTEHE3). OMOpHOHANIbHOE  pa3BUTHE
(aMOpuorenes). JTanbl AMOPUOHAIBHOIO pA3BUTHUA Y TMO3BOHOYHBIX >KMBOTHBIX:
npoOJieHne,  racTpyJsILus, OpraHoreHes. [ToctomOpuoHaibHOE ~ pa3BHUTHE.

Tunel MOCTIMOPUOHAIBHOTO Pa3BUTHS: MPsIMOE, HENpsiMoe (JIMYMHOYHOE). BrnusiHue
Cpelbl Ha pa3BUTHE OPraHU3MOB, (aKTOpPbI, CIHOCOOHBIE BBI3BIBATH BPOKIAEHHBIC
YPOACTBA.

Poct u pa3Butue pacrenuil. OHTOreHe3 LBETKOBOTO PAaCTEHMsI: CTPOCHUE CEMEHH,
CTaIUH Pa3BUTHSI.

Jemoncmpayuu:

Tabmuyer u cxemwvl. «DOpPMBI Pa3MHOXKEHHUSI OpPraHU3MOBY», «J/[BolHOE
OIUIOJJOTBOPEHUE Y LIBETKOBBIX PAaCTCHUN», «BereratTnBHOE pa3MHOKEHUE PACTECHUI,
«/lenenue kieTku 6akTepuii», « CTpOCHHUE MOJOBBIX KIETOK», «CTpOoeHHE XPOMOCOMBIY,
«Knerounsi nukim», «Permmukanus JJIHK», «Mwuto3», «Meiios3y, «IIpsimoe n Henpsimoe
pazBuTHe», «l'amMeToreHe3 y MIIEKONMTAIIMIMX W YeJIOBeKa», «OCHOBHBIE CTaINHU
OHTOI'E€HE3A».

Obopydosanue: MHKPOCKOII, MUKPOITPENApaThI «CriepMaTo30u/ibl
MJICKOIUTAIOIIETO», «SMIEKIEeTKa MIICKONUTarIero», «KapuokuHe3 B KJIETKax
KOpEIIKa JIyKa», MarHUTHas MoJelb-antmkanus «/lemenne knetkw», momens JHK,
Mo7eNb MeTadazHoi XPOMOCOMBI.



Jlabopamopusie u npakmuueckue pabomol:

JlaGoparopnas paborta Ne 3. «Habmonenre MuTo3a B KJIETKaX KOHYMKA KOpEIIKa
JyKa Ha TOTOBBIX MUKPOIIPEApaTaxy.

JlaGopatopnas pa6ora Ne 4. «/3yueHne CTpOEHHUs MOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparaxy.

Tema 6. HacsienicTBEeHHOCTh H M3MEHYMBOCTH OPraHU3MOB

IIpeamer mn 3amaum reHetuku. Vctopusi pa3BuTtus reHeTUkH. Posb murtosioruu
1 SMOPHOJIOTHH B CTAHOBJICHWU MeHETUKHU. BKiag pocCUUCKUX U 3apyOeKHBIX YUEHBIX
B Pa3BUTHE T'€HETUKU. MeToabl TEeHETUKH (THOPHUAO0JOTUYECKUM, ITUTOTCHETUYECKUM,
MOJIEKYJISIpHO-TeHEeTUUeCKUi). (OCHOBHBIE T'€HETUYECKHE TOHATUS. [ eHeTnueckas
CUMBOJIMKA, UCIIOJIb3yEeMasl B CXEMaX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJEIOBaHMs TMPU3HAKOB, ycTaHoBieHHble [. MennaeneM.
MonorubpuaHoe cKkpenBanne. 3aK0OH eIMHO-00pa3usi THOPUIOB MEPBOTO MOKOJICHUS.
[IpaBuiio TOMUHUPOBAHMS. 3aKOH PacUICIICHUs MTPU3HAKOB. ['MIIOTE3a YMCTOTHI raMeT.
[TonHOE M HEMOJIHOE TOMUHHUPOBAHUE.

JIuruOpuaHoe CKpelIMBaHWe. 3aKOH HE3aBHCHMOIO HAacJeIOBaHUS MPU3HAKOB.
[{uToreHeTHYeCKMe  OCHOBBI ~ JUTHOPUIHOTO  CKpEIIMBaHHUA.  AHAIM3UPYIOIIEe
CKpemrBanue. MCrob30BaHNE AHAIM3UPYIOMIETO CKPEIIMBAHUS JJIsl  ONPEACIICHUS
TEHOTHUIIA OCOOHU.

CuerienHoe HaclieoBaHue mpu3HakoB. PabGora T. Moprana mo CIEMIEHHOMY
HACJIEIOBAaHUIO T€HOB. HapyliieHue cuenenus reHoB B pe3yJibTaTe KPOCCUHIOBEPA.

XpOMOCOMHas TE€OpHUs HACJICACTBEHHOCTH. [ €eHETUYECKUE KapThl.

I'enetnka mnona. XpoMOCOMHOE ONpEAeieHUE MoJia. AYTOCOMBI M TOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHbI€ U rereporaMeTHble Opraiusmel. HacienoBanue nprusHakos,
CUEIUICHHBIX C MOJIOM.

M3menunBOoCTh. BUbI ”3MEHYMBOCTHU: HEHACIEACTBEHHAS U HACIEACTBEHHAs. Posb
cpeAbl B HEHACTEICTBEHHOW HM3MEHUYMBOCTH. XapaKTePUCTUKA MOIU(PUKALNOHHON
M3MEHUYMBOCTU. BapuanuvoHHBIM P W BapuauuoHHass KpuBas. Hopma peakunu
npu3Haka. KomnuecTBeHHbIE U KAUYECTBEHHBIC MTPU3HAKU U X HOpMa peakinu. CBOMCTBa
MOAU(DUKAIIMOHHON U3MEHUYUBOCTH.

HacnencrtBenHasi, WM  TEHOTUIIMYECKAas, WM3MEHUYMBOCTh. KomOuHaTHBHAS
U3MEHYUBOCTh. Meiio3 U MOJIOBOM MPOIECC — OCHOBAa KOMOWHATUBHOM M3MEHUYHUBOCTH.
Myramnmonnass u3MeHuuBOCTh. Kiaccudukanus MyTalnuid: TEHHbIE, XPOMOCOMHBIE,
reHoMHble. Yactrora u nOpuuMHBl MyTanuid. MyrareHHble  (AaKTOpbL.  3aKOH
TOMOJIOTUYECKHX PSAZIOB B HACIEeACTBeHHON n3menunBocty H. M. BaBumoga.

BHesnepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

I'eneruka yenoseka. Kapuorun uenoBeka. OCHOBHBIE METO/IbI TEHETUKHU YEJIOBEKA:
reHeaJIOrHIeCKHi, OJIM3HEIOBbIN, ITUTOTCHETHICCKUN, OMOXUMHUUECKUN, MOJICKYIISIPHO -
TE€HETUYECKUH. CoBpeMeHHOE OmpeaeIcHne TE€HOTHIA! ITOJTHOT€HOMHOE
CEKBCHMPOBAHHUE, TIE€HOTUNIMPOBAHWE, B TOM uucie ¢ nomouwbro [IIP-anamuza.
HacnencrBennsie 3a001eBaHNs YeJIOBEKA: T€HHBIE 00JI€3HU, O0JIE3HH C HACICACTBEHHOM
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PEIPacoIOKEHHOCThIO, XPOMOCOMHBIE Oosne3Hu. ComaThueckue U TeHEpaTUBHBIC
mytaruu. CTBoJIOBbIE KJIETKU. [IpuHIMIBI 370poBOro 00pa3a >KU3HU, JUArHOCTHKH,
npoQUIAKTUKU U JICYCHUST TEeHETHYeCKuX OonesHedl. Meauko-reHeTuuecKoe
KOHCYJIbTUPOBaHUE. 3HAYEHUE MEIUIIMHCKONW F€HETUKU B MPEIOTBPALICHUN U JICYEHUU
TeHETHYECKUX 3a00JICBaHUI YeIOBEKa.

Hemoncmpayuu:

llopmpemwvi: 1'. Mengens, T. Mopran, I'. ne ®Dpuz, C.C. YerBepuKos,
H.B. Tumodees-Pecosckuii, H.J1. BaBuios.

Tabauyvl u cxemvi: «MOHOTMOPUIHOE CKpEIIMBAHUE U €ro IUTOT€HETHYeCcKas
OCHOBa», «3aKOH pAaCIICIUIEHHUS M €ro LUTOIE€HETHUYECKash OCHOBAa», «3aKOH YHUCTOTHI
ramer», «JuruOpunHoe ckpeuBanue», «lluronornueckne OCHOBBI AUTHOPUIHOTO
CKpemmBaHus», «Meio3», «B3auMonencTBue aeabHbIX TE€HOBY», «l €HEeTHYeCcKHe
KapThl PACTEHM, JKUBOTHBIX W 4elloBeKa», «l'eHeTnka mnosia», «3aKOHOMEPHOCTH
HACJIEI0BaHNUs, CLEIUICHHOTO ¢ N0JIOM», «KapHOTHIIBI 4esloBEKa U )KUBOTHBIX», «Buasl
U3MeH4YuBOCTHY», «MonudukanonHas H3MEHUNMBOCTHY, «HacnenoBanue pesyc-
(dakrTopay, «I eHeTnka rpymi KpoBu», «MyTaloHHass ©3MEHYUBOCTh.

Obopyoosanue:  monenu-animmkanu  «MOHOrMOpUIHOE  CKpEUIMBAaHUEY,
«Henonnoe  noMuHHMpoBaHue», «JurubpunHoe  ckpemuBanue»,  «llepexpéct
XpOMOCOM», MHUKPOCKOIl M MuUKporpenapaT «/pozoduna» (Hopma, myranuu (HopMsl
KPBUILEB U OKPACKH Tena), repOapuii «I opox moCeBHOWY.

Jlabopamopusie u npakmuueckue pabomol:

JlaGoparopunas pabora Ne 5. «I3ydyeHue pe3ynbTaTroB MOHOTHOPUIAHOTO U
JUTHUOPUTHOTO CKPEIIMBAHMS Y APO30(UITBI HA TOTOBBIX MUKpPOIIpEraparaxy.

JlabopaTopHast pabotra Ne 6. «M3ydyeHue Moau(UKAIIMOHHON H3MEHYHBOCTH,
IIOCTPOEHUE BAPUALIMOHHOTO PsAJIa U BApUALIMOHHON KPUBOW.

JlaGopatoprast pabora No 7. «AHanmu3 MyTamuii y Apo30Quiabl Ha TOTOBBIX
MUKpOIpenaparax.

[IpakTrueckas padora Ne 2. «CocTaBieHUE U aHAJIU3 POJAOCIOBHBIX YEIIOBEKAY.

Tema /. Cesiexknusi opranuszMoB. OCHOBbI OMOTEXHOJIOT U

Ceneknus Kak HayKa M MpoLecc. 3apokKIECHUE CENEKIUHA U JOMECTUKALIMSA. Y YEHUE
H.W. BaBuioBa o 1eHTpax MPOUCXOXKJICHUS U MHOTro0Opas3usi KyJbTYPHBIX PACTEHUHU.
LleHTpbl NPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. COpT, MOPOIA, IITAMM.

CoBpemMeHHBIE METONbI CeNeKUMH. MaccoBbli M WHAWBUIAYaJIbHBIM OTOOpBI
B CEJNEKIMM pPACTEHMM U JKUBOTHBIX. OIlleHKa »JKcTepbepa. bim3kopoacTBeHHOE
cKkpeuuBanue — UHOpuauHT. Yucras auHusg. CKpelnBaHue YuCThIX JIUHUM. ['ereposuc,
wii rubpuaHas cwia. HepoacTBeHHoe ckpemiuBaHue — ayTOpuauHr. OtanéHHas
ruOpuan3anus 1 e€ ycnexu. VICKycCTBEeHHbI MyTareHe3 U MOJydeHHE MOJUIUIONIOB.
JlocTmxKeHus CeleKUMN pacTEHNH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

bruorexHonorus Kak oTpacis MPOU3BOACTBA. | €HHAss MHXKEHEpUs. DTalbl CO30aHuUs
pexomOunantHot JIHK w Ttpancrennsix opranu3moB. KietouHas uHXeHepus.
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Krnerounbsle kynbTypel. MHKpOKIOHAIbHOE pa3MHOXKEHUE pacTeHui. KioHupoBaHue
BBICOKOIIPOJIYKTUBHBIX  CEIbCKOXO3SMCTBEHHBIX  OPraHU3MOB.  OJKOJOIMYECKUE
U aTH4eckue mpoosieMbl. MO — reHeTHYeCKU MOIU(DUITMPOBAHHBIE OPTaHU3MBI.

Hemoncmpayuu:

Iopmpemuwvi: H.W1. BaBunos, 1.B. Muuypun, I'./[. Kapneuenko, M.®. lBaHOB.

Tabauywl u cxemol.: Kapta «LIeHTpbI MPOUCXOXKICHUSI © MHOTO00pa3us KyIbTYpPHBIX
pacteHui», «llopoabl mOMAalIHUX JKUBOTHBIX», «CopTa KyJIbTYpPHBIX paCTEHUI,
«Otmanénnas rubpuan3anus», «Padorer akagemuka M.®. UBanoBay, «Ilommmmonausy,
«O0bekThl  OmotexHonorum»,  «Kierounele  KyJabTypel W KJIOHHUPOBAHUE,
«KoHcTpynpoBaHue 1 IEpeHOC r€HOB, XPOMOCOM.

ObopydoeaHnue: MyISHKUA TUIOAOB M KOPHEIUIONOB TUKUX (POPM U KYIbTYPHBIX
COPTOB pacTeHui, repoapuii «CenbCKOX039iCTBEHHBIE PACTCHUS».

Jlabopamopuwie u npakmuueckue padomul:

Okckypcusi «OCHOBHBIE METOABI M IOCTHKEHUS CEIEKIINN PACTCHUM U KUBOTHBIX
(Ha CEeJEeKIMOHHYIO CTaHIUIO, TJIEMEHHYIO (epMy, COPTOUCHBITATENbHBIN Y4YacToOK,
B TETUIMYHOE XO3HUCTBO, Ta0OPATOPUIO arPOYHUBEPCUTETA UM HAYIHOTO HIEHTPA)».

11 KJIACC

Tema 1. IBosroniMOHHASE OMOJIOTUSE

IIpennocpuIKu BO3HUKHOBEHUS 3BOJIIOLIMOHHON TEOPHUH. DBOJIIOLHUOHHAS TEOPUS U
e€ MecTo B Onosioruu. BiimsiHue 3BOTIOLMOHHON TEOPUHU HA pa3BUTHE OUOIIOTHH U IPYTUX
HayK.

CeuzerenscTtBa  3BoonMM.  [laneoHTonoruveckue:  MOCIENOBATEIBHOCTD
NOSIBJICHUS] BUAOB B  MAJICOHTOJIOTUYECKOM  JIETONUCH, MEpeXOoAHbie  (OpPMBI.
buoreorpadudueckue: cxoacTBo u paznuuue hayH u GIop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTUYECKHE: CXOJICTBA UM pPa3iyus HSMOPHOHOB Ppa3HBIX BHUJIOB
MO3BOHOYHBIX.  CpaBHUTEIbHO-aHATOMUYECKHE:  TOMOJIOTUYHBIE,  AHAJIOTUYHBIE,
pYAMMEHTApHbIE OpraHbl, AaTaBU3Mbl. MOJNEKYIIPHO-OMOXMMHUYECKHE: CXOJCTBO
MEXaHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IyTed Yy BcCex
OpraHU3MOB.

OpomounonHas teopust Y. Jlapsuna. [Ipenanocbulku BOSHUKHOBEHUS TapBUHU3MA.
JIBKylMe CUJbl  DBOJIOUMM BUAOB 10 JlapBuHY (M30BITOYHOE pa3MHOMKEHUE
Opd  OTPAaHMYEHHOCTH  PECYpCOB,  HEoNpeneia¢HHAas  HM3MEHYHMBOCTh, OopbOa
3a CYIIECTBOBaHUE, €CTECTBEHHBIN OTOOD).

Cunternueckas Teopust 3Bomonu (CTD) U €€ OCHOBHBIE TTOJIOKEHHUS.

Mukpossosmonus. [lomymnsanus kak euHUIA BUAA U SBOJIIOLUU.

JBrkytue cuiibl ((PakTopbl) SBOIOIUMU BUOB B IIpUpoae. MyTallmOHHBIN MPOIIece
Y KOMOMHATUBHAsI U3MEHYUBOCTb. [lonmyndironHbIe BOJIHBI U Apeiid reHoB. M3omsuus u
MUTPALUSL.

EcTtecTBeHHbII 0TOOp — HANpaBISAIOMIMA (akTop 3BoaoUuU. DOPMBI €CTECTBEHHOTO
otOopa.
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[IprucrnocoONeHHOCTh ~ OPraHM3MOB  KakK  pe3yabTaT dBomonud.  [IpumMepsl
PUCHOCOOJIEHUN Y OPraHu3MoB. ApoMOp(O3bl U UANO-aJANTALIUY.

Bun u BunooOpazoBanue. Kpurepun Buaa. OcHOBHbIE ()OPMBI BUIO0OPA30BAHUSA:
reorpauyeckoe, 3K0JI0rn4ecKoe.

MakposBomtonusi.  @opmbel  3BodIOUMU:  (QUIETHYECKas,  JAUBEPreHTHas,
KOHBEPreHTHas, apajuiesbHas. HeoOpaTuMocTh 3BOMIOLMH.

[IpoucxoxaeHue OT HECNEUNMATU3UPOBAHHBIX NpenkoB. lIporpeccupyromas
creruanu3anus. AJanTUBHas pajararus.

Hemoncmpayuu:

Ilopmpemuwi: K. JIunnen, XK.b. Jlamapk, Y. lapsun, B.O. KoBanesckuii, K.M. bap,
3. I'ekkenp, @. Mromnep, A.H. Ceepros.

Tabauysr u cxemvi: «Pa3BUTHE OpPraHMYECKOro Mupa Ha 3emiie», «3apoJbIIIu
MTO3BOHOYHBIX KUBOTHBIX», «ApxeonTepurcy, «Dopmbl 00pbOBI 3a CYIIECTBOBAHUEY,
«EctectBeHHbIll 0TOOP», «MHOroo0pasue copToB pacTteHuit», «MHoroodbpasue moposa
KUBOTHBIX», «llonmymsauun», «MyTalMOHHAs WM3MEHYHUBOCTH», «APOMOPGO3bI»,
«Mnnoamanranmmy, «O0mmas nereHepanus», «JIBmkymue cuibl Bomoruny, «Kapra-
cxema wmapmpyra wnyremectBus Y. Jlapsunay, «bopnba 3a cCyliecTBOBaHHEY,
«IIpucrnocodbseHHOCTD OpraHU3MOB, «["eorpaguueckoe BU000pa30BaHUEY,
«DKOJIOTHUECKOE BUI000PA30BAHUEY.

Obopyoosanue: KOIIEKIUS HACEKOMBIX C Pa3TUYHBIMU THUIIAMHU OKpPAaCKH, HaOOP
IJIOJIOB U CeMsiH, Kosuiekius «[Ipumepsl 3alUTHRIX MPUCTIOCOOJICHUN Y YKUBOTHBIX),
Monenb «OCHOBHBIE HaIpaBJCHUS DJBOJIOLUUM», O00bEMHass wmojenb «CrtpoeHue
TOJIOBHOT'O MO3ra MO3BOHOYHBIX.

buoreorpadguueckas kapra Mupa, kojuiekus «PopMbl COXpaHHOCTH MCKOMAeMbIX
JKUBOTHBIX M PACTEHUN», MoAenb anmaukanus «llepekpéct Xxpomocom», BIAKHBIE
npenaparsl  «PasButne Hacekomoro», «Pa3BuTHE JATYIIKW», MHMKpOIIpErnapar
«Ipo3oduna» (Hopma, MyTaruu (POpMbI KPbUTHEB U OKPACKU TEINA).

Jlabopamopuvie u npakmuueckue padomoi:

JlabopatopHast pabora Ne 1. «CpaBHeHHE BHIOB IO MOPQOIOTHIECKOMY
KPUTECPHUION.

JlaGoparopras pabora Ne 2. «OmnwmcaHue NPUCIIOCOOTICHHOCTH OpTraHU3Ma
U €€ OTHOCUTEIILHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHE M Pa3BUTHE KU3HU Ha 3emiie

JloHaydyHblE TIPEICTABJICHUS O 3apOXKICHUU KU3HU. HayuyHble THUIIOTE3bI
BO3HMKHOBEHUS JKM3HU Ha 3emJie: aOMOreHe3 U maHcrepMus. XuMUUYecKas dBOJIOLHSI.
AOHOTeHHBIN CHHTE3 OPraHUYSCKHUX BEIIECTB U3 HEOPraHUUECKUX. DKCIIEPUMEHTAIBHOES
MOATBEPKICHUE XMMHUYECKOW dBOJoNMH. HavampHbie dSTambl  OMOJIOTHYECKOM
somornuu. l'unoreza PHK-mupa. ®opmupoBanue wmeMOpaHHBIX CTPYKTYp H
BO3HUKHOBEHHE TMPOTOKJIETKU. llepBhie KiIeTKM W uX 3Boitonud. DopMupoBaHHE
OCHOBHBIX TPYII KUBBIX OPTraHU3MOB.
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Pa3zgutne xu3Hm Ha 3emse nmo spaMm U nepuonaMm. Karapxeil. Apxeickas
U IpoTepo3oiickas »pbl. [laneo3olickas spa u €€ nepuoabl: KEeMOPUNUCKUHN, OPJIOBUKCKUM,
CUJIYPUMCKUH, IEBOHCKUI, KAMEHHOYT OJIbHBIN, IIEPMCKHUH.

Me3o301cKas 3pa U €€ MepUoOIbl: TPUACOBBIM, FOPCKUM, METOBOM.

Kalino3zoiickas spa u €€ nepuoibl: NajleoreHOBbIN, HEOT€HOBBIN, aHTPONOT€HOBBIH.

XapakTepucThKa KiuMara W TeoJIOTMYeCKUX mporeccoB. (OCHOBHbBIE ATambl
ABOJIIOIIMHU PACTUTEIBHOTO U KUBOTHOTO MHpa. ApoMOp(03bl y pACTEHUHN U KUBOTHBIX.
[TosiBnenue, pacuBeT U BBIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro MHUpa Kak OTpaxeHue dBoMoUUH. (OCHOBHBIE
CUCTEMATUYECKUE TPYNIbI OPraHU3MOB.

OBoronrs 4YenoBeKa. AHTPONOJOTHs Kak Hayka. Pa3BuThe mnpencTaBIeHHI
O MPOUCXOKIEHUH YeloBeKa. MeTopl n3ydeHus aHTpornoreHesa. CXoACcTBa U pa3inyus
YEJI0BEKa U AKUBOTHBIX. CHCTEMATUYECKOE MOJ0KEHHUE YEIIOBEKA.

JBwxkymue cuibl (pakTopsl) aHTponoreHesa. HacneacTBeHHass M3MEHYMBOCTh U
€CTeCTBEHHBIM 0TOOp. OO1IeCTBEHHBIA 00pa3 >KM3HU, U3FOTOBJIEHUE OpPYIHH Tpyna,
MBIIUICHUE, PEYb.

OcCHOBHBIE CTaJMM W BETBH HBOJIIOIMM YEJIOBEKA: aBCTPaJoONUTEKH, YernoBek
ymenblid, YenoBek mpsaMoxonasimui, YenoBek HeaHAEPTaIbCKUM, YenoBEK pa3yMHBIN.
Haxonku uckomaeMbIX OCTAaTKOB, BPEMsI CYILIECTBOBaHUS, 00JAaCTh PacIpOCTpaHEHUs,
00BEM TOJIOBHOIO MO3ra, 00pa3 XKU3HH, OPYAUS.

UYenoseueckue packl. OCHOBHBIE OOJIBIIIME Pachl: €BPOIECOUIHAS (EBpa3uiicKas),
HErpo-aBCTpAJIONIHAS (DPKBaTOpUabHAsl), MOHTOJOMIHAS (a3UaTCKO-aMepUKaHCKas).
YepThl NOpUCIOCOOJEHHOCTH NPEICTABUTENEH UEJIOBEUECKHMX pac K  YCIOBUAM
cyliecTBoBaHus. EAMHCTBO yenoBeueckux pac. Kputuka pacusma.

Hemoncmpayuu:

llopmpemuwvi: ®@. Penn, JI. ITactep, A.U. Onapun, C. Muep, I'. FOpu, Y. Japsun.

Tabnuyvr u cxemvi: «Bo3aukHOBeHHe CoONMHEYHOM CHCTeMbl», «Pa3BuTHE
opraHudeckoro  mupa»,  «PacturenpHas  KieTka», <«OKUBOTHasi  KIETKay,
«IIpokapuornueckass kieTka», «CoOBpeMEHHas CHUCTEMa OPraHu4ecKOro MHpPay,
«CpaBHEHUE aHATOMUYECKHUX YEPT CTPOCHHUS YEJIOBEKA U YeJIOBEKOOOPA3HBIX 00€3bIH,
«OCHOBHBIE MECTa MAJICOHTOJOTUUECKUX HAXOJOK MPEIKOB COBPEMEHHOTO YEJIOBEKAY,
«dpeBneitiue moan», «lpeBHue moan», «llepBble  COBpeMEHHBIE — JIHOIU»,
«YenoBeyeckue pach».

Obopyoosanue: mymsoku «lIpoucxoxkaenue denoBeka» (OIOCTHI aBCTPAIOMHUTEKA,
MUTEKAHTPOIIa, HEaHJePTaiblla, KPOMAHbOHIIA), CICNKU WM M300paKEHUS] KaMEHHBIX
Opyauid  TEpBOOBITHOTO  4YeloBeKa  (KaMHU-YONIepbl,  pyOuna,  ckpebia),
reOXpOoHOJIOTHYECKass Tabnuia, KowieKnus «@DopMbl COXPAaHHOCTU HMCKOMAEMBbIX
YKUBOTHBIX U PACTEHUI.

Jlabopamopuwie u npakmuueckue padbomul:
[Ipaktuueckas pabora Ne 1. «M3ydeHue HCKOMAEMBIX OCTATKOB PACTCHHM
Y )KUBOTHBIX B KOJUIEKIUSIX).
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DKCKypcus «IBONIOIUS OPraHUuYeCcKoro Mupa Ha 3emiie» (B eCTeCTBEHHO-HAyYHbIN
WJIM KpaeBeIueCKUil My3eil).

Tema 3. Opranu3Mbl u OKpy KawUias cpeaa

OKOJIOTMSl KaK HayKa. 3ajadd M pasfenbl DKOJIOrMA. MeToasl 3KOIOTrMYeCKHUX
MCCIEA0BAHNN. DKOJOTHYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEJIOBEKA.

Cpeabpl o0uTaHUSI OPraHMW3MOB: BOJHAs, HA3eMHO-BO3AYILIHAs, IIOYBEHHAs,
BHYTPUOPraHU3MEHHAs!.

Oxonornyeckue  ¢dakrtopsl.  Krnaccudukamuss — 3Konoruueckux — (akTopoB:
abnoTuyeckue, OMOTUYECKHE W aHTponoreHHele. [leficTBrue 3KoNI0rudyeckux (pakTopos
Ha OpPraHu3MBbl.

AbGuotnyeckue (axkTopbl: CBET, TEMIIEparypa, BIAKHOCTb. DOTONEPUOIU3M.
[Tpucniocobnenus OpraHu3MOB K JEUCTBUIO a0nOoTHUYECKUX (hakTopoB. buomornueckue
PUTMBL

buotnueckue ¢daxkTopbl. Buabl OMOTHYECKUX B3aWMOJICUCTBUN: KOHKYPEHIIUS,
XMIIHUYECTBO, cuMOM03 u ero Qopmel. [lapasutusm, koomeparusi, MyTyalu3M,
KOMMEHCAJIU3M  (KBapTUPAHCTBO, HaXJEOHUYECTBO). AMEHCAIU3M, HEUTPAIU3M.
3HaueHue OMOTHMYECKMX B3aMMOJCHCTBMM  JJIs1  CYILIECTBOBAaHUS  OPIaHHU3MOB
B IIPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHUE XAPAKTEPUCTUKH MOMYIAUA. OCHOBHBIE MOKA3ATENN NOMYJISLIHN:
YUCJIEHHOCTD, IUIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTh, PUPOCT, MUrpanusd. JnHamuka
YUCJIEHHOCTH MONYJIALIUU U €€ PETYIALHNS.

Jemoncmpayuu:

THopmpempsi: A. T'ym6onpar, K.®@. Pynbe, O. I'ekkens.

Tabmuyvr u cxemwvl: kapra «Ilpupomnpie 30HBI 3emin», «Cpeasl oOHTaHUS
opranusmoBy»,  «®otonepuoausmy»,  «llomymsuu»,  «3aKOHOMEPHOCTH  pocTa
YUCJICHHOCTHU NOMYJISIuu nHQy30puu-Tyhenskny, «[lumessie memm».

Jlabopamopmuvie u npakmuueckue padomul:

Jlabopatopnas pabora Ne 3. «Mopdomoruueckue OCOOEHHOCTH pPACTCHHIA
U3 pa3HbIX MECT OOUTAHHS.

JlaGoparopnas pabora Ne 4. «BnusHue cBeTa Ha pOCT M pPa3BUTHE YEPEHKOB
KOJIeycay.

[Ipaktrueckas padora Ne 2. «[loacd€r MIOTHOCTH MOMYJSIUI pa3HBIX BHUIOB
PaCTECHUIN.

Tema 4. CooOecTBa M 3K0JIOrMYECKHE CHCTEMbI
CooOmiecTBO  opraHu3mMoB — OuoreHo3. CTpyKTypbl OuoIeHO3a: BHIAOBas,
pOCTpaHCTBeHHas1, Tpoduueckas (nuieBasi). Buasi-nromuHanTsl. CBsizu B OUOIIEHO3E.
Dkonornyeckue cuctemsl (3kocuctemsl). [lonsiTue 00 3kocucTeMe n OMOreoIeHo3e.
OyHKIIMOHATLHBIE KOMIIOHEHTHI 9KOCUCTEMBI: TTPOAYLEHThI, KOHCYMEHTHI, PEIYIICHTHI.
KpyroBoporT BeliecTB ¥ MOTOK IHEPTUU B SIKOcUCcTEME. Tpoduueckue (MUIIeBbIe) YPOBHU
skocucteMbl. [lumieBsie nenu u cetu. OCHOBHBIE MOKA3aTEIN 3KOCUCTEMBL: OMoMacca,
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MPOAYKIUSA. DKOJIOTHYECKUE THUPAMUABL TMPOMYKIIMH, YHCICHHOCTH, OMOMACCHI.
CBoiicTBa YKOCUCTEM: YCTOMYHUBOCTh, CAMOPETYJIAINs, pa3BuTHe. CyKIleCCusl.

[IpuponHbIe AKOCHCTEMBI. DKOCHCTEMBI 03€p M peK. DKOCHCTEMa XBOWHOTO
WM IIAPOKOJIMCTBEHHOIO Jieca.

AHTpPOIOr€HHbIE JOKOCHUCTEMBI. ATpPO3KOCHUCTEMBL. Ypb0o3KOCHUCTEMBI.
bronornueckoe u X031MCTBEHHOE 3HAYCHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak (daktop ycroitumBocTH dKkocucteMm. CoxpaHeHHE
OMOJIOTHYECKOTO Pa3HOOOpa3us Ha 3emIie.

VYuenune B.U. Bepuaackoro o ouocdepe. I'panutibl, coctaB u CTpyKTypa Orochepsl.
Kusoe BemectBo u ero Gynkmuu. OcoOeHHOCTH Ouocdepbl Kak TriI00aTbHOM
HKOCUCTEMBI. /[[MHaMu4eckoe paBHOBECHE U oOpaTHas CBsI3b B Onocdepe.

KpyroBopoTs! BemiecTB U OMOre0OXMMUUECKUE LMKIIbI 3JIEMEHTOB (YTiiepoza, a3ora).
3oHanbHOCTH OUochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouocdepe 3emiu. AHTpPONOTreHHbIE M3MEHEHHUs B Ouocdepe.
["mo6anpHBIE SKOJIOTHIECKHE TPOOIIEMBI.

CocyiectBoBaHK€e MPpUPOABI U yeroBeuecTBa. Coxpanenune 6mopazHooOpasus Kak
OCHOBa ycTolunBocTu O6mochepbl. OCHOBA PalMOHAIILHOIO YIPABICHUS MPUPOTHBIMU
pecypcamMu U UX Hcnojb3oBaHue. JlocTrkeHust OMONIOTHH U OXpaHa MPUPOJIBL.

Hemoncmpayuu:

llopmpemuwi: A.[lx. Tencmu, B.H. Cykaués, B.I1. BepHaackuii.

Tabnuyer u cxemwr. «llumessle nenw», «bHOLEHO3: cOCTaB U  CTPYKTypay,
«IIpupomubie coobmectBay, «llemn mnuTaHuUs», «OKOJOTMYECKAss MUPAMUIIAN,
«buocpepa u yenoBek», «IKOCHUCTEMa IIUPOKOJIUCTBEHHOIO Jiecay, «IKocHUcTeMa
XBOMHOrO Jieca», «buoneHo3 Bogoémay, «ArpoieHo3», «lIpuMepHbie aHTPONOreHHbIE
BO3JICMCTBUA Ha NOpUPONY», «BaxkHeulinMe HWCTOYHUKU 3arps3HEHUs BO3JAyXa U
TPYHTOBBIX BOM», «[louBa — BakHemas cocTaBistomas Ouocheprb», «DakTopbl
nerpananuu nousy, «[lapuukoBeril 3¢ dex», «DakTopsl paAMOaKTUBHOIO 3arpsi3HEHUS
ouocdepnin, «Odmas cTpykrypa 6uocheps», «Pacmnpocrpanenue xu3au B Ouochepe»,
«O30H0BBIN 3KkpaH Omocheps», «KpyroBopor yraepoma B O6uochepe», «Kpyrosopor
a30Ta B IIPUPOJIEY.

Ob6opyznoBaHue: MoAenb-anmuMKanusg «Tunuunele OWOICHO3B», Tepbapuit
«PacturensHbie cooOmiecTBay, Koutekiuu «buorieHo3y», «BpeauTenn BakHEUIINX
CEJIbCKOXO3UCTBEHHBIX KYJIbTYp», repOdapuu U KOJUIEKIMU PACTEHHM M >KUBOTHBIX,
MPUHAJJIEKAIINE K Pa3sHbIM 3KOJIOTMYECKUM TpymmnamM OJHOro Buaa, KpacHas kHura
Poccuiickoit @eaepainu, n300paxkeHus: OXpaHsIeMbIX BUJOB PACTEHUMN U 5KUBOTHBIX.
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBbI
ITO BUOJIOI'M HA YPOBHE CPEJHEI'O OBIIETI'O OBPA3OBAHUA

CornacHo ®I'OC COO ycraHaBnMBarOTCS TPEOOBaHUS K pe3yJbTaTaM OCBOCHUS
OOy4yaroUIMMHUCS  NpOrpaMM  CpelHero  oOmero  oOpa3oBaHUS:  JIMYHOCTHBIM,
METaIPEeIMETHBIM U MTPEAMETHBIM.

JIMUHOCTHBIE PE3YJIBTATHBI

B cTpykType JMYHOCTHBIX PE3yJbTaTOB OCBOCHHS TmpeaMera «buonorus»
BBIJICJICHBI  CJICYIONIME COCTABJISIONIME: OCO3HAHUE OOYJAIOIIUMHUCS POCCHUICKOMN
TPKIAHCKONM HMAEHTUYHOCTM — TOTOBHOCTH K CaMOpPa3BUTHUIO, CAMOCTOSITEIbLHOCTH
U CaMOOITIPEEJICHHIO, HAJTMUYME MOTUBAIIMU K O0OYUYE€HHUIO OMOJIOTHH, 1IEICHANPABIEHHOE
pa3BUTHE BHYTPEHHUX YOEXKICHHN JIMYHOCTM HAa OCHOBE KJIIOUEBBIX ILIEHHOCTEH U
UCTOPUYECKUX  TpaJMIMK  pa3BUTHs  OMOJIOTMYECKOrO  3HAaHUS, TOTOBHOCTH
U CIIOCOOHOCTh 00YYarOIIMXCsl PYKOBOJICTBOBATHCS B CBOCH J1€ATEIILHOCTH IIEHHOCTHO-
CMBICIIOBBIMH yCTAaHOBKAMH, TMPHUCYITUMU CHCTEME OHMOJOTHYECKOr0 O0pa30oBaHUA,
HaJU4Yue SKOJOTUYECKOTrO MPAaBOCO3HAHUSA, CIOCOOHOCTH CTaBUTh LIETU U CTPOUTH
YKW3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHMS TmpeaMmera «buomorus» mocTurarTcs
B E€IMHCTBE Y4YeOHOM ©  BOCIHUTATENBLHOM  JIEATETLHOCTH B  COOTBETCTBUU
C TPaJWLMOHHBIMU POCCUUCKUMH COLIMOKYJIBTYPHBIMU, UCTOPUYECKHUMHU U JTyXOBHO-
HPaBCTBEHHBIMU I[EHHOCTSMH, TPUHATHIMU B OOIIECTBE MpaBWIaMH W HOpPMamu
MOBEJICHUSI W CIOCOOCTBYIOT TIpollecCaM CaMOMO3HAHUS, CaMOBOCIUTAHUS U
CaMOpPa3BUTHS, PA3BUTHS BHYTPEHHEH MO3MUIIMK JIMYHOCTH, MATPUOTU3MA, YBAXKEHUS
K 3aKOHY W TIPABOIMOPSJIKY, YEJIOBEKY TpyJa U CTaplieMy MOKOJICHHIO, B3aUMHOTO
yBOXCHHS, OEpPE)KHOTO OTHOIIEHHUS K KYyJIbTYpHOMY HACIEAUI0 U  TPATUIUSM
MHOTOHallMOHaNBHOrO Hapoaa Poccuiickont denepanun, NpUpPOAE W OKPYKAKOLIEH
cpene.

JImaHOCTHBIE pe3yabTaThl OCBOCHHs y4eOHOro mpemmera «buUONOTHS» MOHKHBI
OTpaXaTb TOTOBHOCTb M  CHOCOOHOCTh  OOYyYaloOlMXCS  PYKOBOJCTBOBATHCS
chOpMUPOBAaHHOM BHYTPEHHEW TO3UIMENH JIMYHOCTH, CHCTEMOW II€HHOCTHBIX
OpUEHTAIUH, TO3UTUBHBIX BHYTPEHHUX YOCKACHUH, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM
LEHHOCTSIM POCCHICKOro OOIIECTBA, pPACIIMPEHUE S>KU3HEHHOTO OIbITa M ONbITa
NEATeIbHOCTA B MPOLIECCE peai3alldd OCHOBHBIX HAIpaBJICHU BOCHUTATEIHLHON
NEATEeIbHOCTH, B TOM YHCJIC B YaCTHU:

1) rpasxaaHcKoro BOCIUTAHMS:

c(hOpPMUPOBAHHOCTh TPAKITAHCKOM TO3ZUIIMK OOYYaIOIIEerocsi KakK aKTHBHOTO
¥ OTBETCTBEHHOI'O YJIeHa POCCUHCKOT0 00IIeCTBa;

OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX MpaB M OOS3aHHOCTEH, yBaKEHUE 3aKOHA
U TIPaBOMOPSIIKA;
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TOTOBHOCTh K COBMECTHOW TBOPYECKOW IEATEIHHOCTH TMPHU CO3JAaHUU yUEOHBIX
MIPOEKTOB, PEIICHUH YY€OHBIX U MMO3HABATEIBHBIX 3a]1a4, BHIMOTHEHUU OMOJOTHYECKUX
IKCIIEPIMEHTOB;

CIIOCOOHOCTh ONPENENATh COOCTBEHHYIO MO3UIIMIO MO OTHOIICHUIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHE YUYWUTHIBAaTh B CBOMX JICHCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJICH C pa3HBIMU YOEKICHUSMU, KYIbTYPHBIMU IEHHOCTSIMU U
COILIMAJILHBIM TIOJIO)KCHHUEM;

TOTOBHOCTh K COTPYJAHHYECTBY B IPOIIECCE COBMECTHOTO BBITTOJHEHUS YUICOHBIX,
MO3HABATEIBHBIX U MCCIIEIOBATEIBCKUX 3314, YBAKUTEIHHOTO OTHOIICHUS] K MHEHUIO
OIIMTOHEHTOB TMPU 00CYKICHUH CIIOPHBIX BOITPOCOB OMOJIOTMYECKOTO COMIEPIKAHMS;

TOTOBHOCTH K TYMaHUTAPHOUN M BOJIOHTEPCKOM JIEATEINBHOCTH;

2) MATPHOTHYECKOr0 BOCTIMTAHUS

C(OPMUPOBAHHOCTh POCCUMCKONW TpakJaHCKOM WIEHTUYHOCTH, NaTpUOTU3MA,
YBOXEHUS K CBOEMY HapoOJy, YyBCTBAa OTBETCTBEHHOCTH mepel PoauHoil, ropaoctu
3a CBOM KpaM, CcBOWO PoanmHy, CBOM $f3BIK M KYJIbTypY, HpPOLLIOE W HACTOAIIEE
MHOTOHAllMOHAJILHOTO Hapoja Poccuu;

LEHHOCTHOE OTHOUIEHWE K MPUPOAHOMY HACIECIHWI0 M NaMSATHUKAM IIPHUPOJBI,
JNOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOIOTUAX, TPYAE;

CHOCOOHOCTh OLIEHMBATh BKJIAJ] POCCUHCKUX YUEHBIX B CTAHOBJICHHWE M Pa3BUTHE
OMOJIOTUY, MOHUMAHMS 3HAUYECHUsI OMOJIOTMM B MO3HAHUHU 3aKOHOB MPHUPOJbI, B JKU3HU
YesioBeKa U COBPEMEHHOI' 0 O0IIECTBA;

uaeitHas yOeXIEHHOCTb, TOTOBHOCTh K CIYXEHHMIO M 3ammure (OredecTsa,
OTBETCTBEHHOCTH 32 €ro Cyab0Yy;

3) MyXOBHO-HPaBCTBEHHOT0 BOCTIMTAHUSI:
OCO3HaHUEe IIYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoza;
c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBE/ICHNS,
CIIOCOOHOCTh  OIIEHMBATh CHUTYallMI0 W MOPUHUMATh OCO3HAHHBIE pELICHUS,
OPUEHTHUPYSAICh HAa MOPAJTbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH;
OCO3HAHHWE JIMYHOTO BKJaJga B TMOCTPOCHUE YCTOWYHUBOrO  OyaylIiero;
OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJUTEISIM, CO3JIAaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO TPUHSATHS LEHHOCTEW CEMEWHOMN >KU3HU B COOTBETCTBUM C TPATULUAMU
HapoaoB Poccuu;

4) 3CTeTHYeCKOro BOCIUTAHMS:

DCTETUYECKOE OTHOIIEHWE K MHpPY, BKIIOYass OCTETUKY ObITa, HAy4dHOI'O0 W
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPy, OOIIECTBEHHBIX OTHOIIECHUIA;

MOHMMAaHUE DMOIMOHAJIBHOTO BO3ICHCTBUS JKHBOM IMPHUPOABI M €€ IECHHOCTH,

TOTOBHOCTB K CAMOBBIPOKEHHUIO B pa3HbIX BUIaX HCKYCCTBA, CTPEMIIEHHE IIPOSBIISTE
KaueCTBa TBOPYECKOM JIMYHOCTH;
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5) ¢pu3uueckoro BocnuUTaHUsA, (OPMUPOBAHHS  KYJBTYPHl 310POBbSI H
IMOLHMOHATBHOI0 0JIAT OIOJIYYHS:

NOHMMaHUE U peau3alus 30pOBOro M 0e30macHoro obpasza *U3HU (310pOBOE
NUTaHUE, COOJIIOICHHE TUTHMEHHYECKUX MpaBWl U HOpPM, COaJaHCUPOBAHHBIA PEKUM
3aHATHI U OTZbIXA, pEryisipHas pu3nuecKas akTUBHOCTb), O€PEKHOI0, OTBETCTBEHHOI'O
U KOMIIETEHTHOIO OTHOIIEHHS K COOCTBEHHOMY (DU3MUYECKOMY M MCUXUYECKOMY
310pOBBIO;

NOHUMaHUE LEHHOCTH MPaBWJI MHIWBUYaIbHOTO M KOJUIEKTUBHOIO O€30MacHOro
MOBEJICHMS B CUTYaLHUsIX, YTPOKAIOIINX 30POBbIO U )KU3HU JIOJCH;

OCO3HAHHWE TMOCIEACTBUM M HENpUSITUS BPEIHBIX MPUBbIUEK (YNOTpeOIeHUs
aJIKOT0JIsl, HAPKOTUKOB, KYpPEHHUS);

6) Tpy10BOro BOCIIUTAHMS:

TOTOBHOCTbH K TPY/y, OCO3HAHHUE IEHHOCTH MacTepCTBa, TPYAOIIOOHE;

TOTOBHOCTh K QKTHUBHOM JIEATCILHOCTH TEXHOJOTMYECKOH U  COIUAIbHOU
HaIpPaBJICHHOCTH, CIOCOOHOCTh WHHUIIMHPOBATh, IUIAHUPOBATH M CAMOCTOSATEIHHO
BBINTOJIHATH TaKYIO ICATEIIbHOCTH;

UHTEpEC K pa3myHbiM chepaM TpodecCHOHATBHON JESITEILHOCTH, YMEHUEC
COBEpIIaTh OCO3HAHHBIA BBHIOOp Oyayiiei mpodeccuu U pearn3oBbIBaTh COOCTBEHHBIC
KU3HCHHBIC TUTaHbI;

TOTOBHOCTBH M CIIOCOOHOCTHh K 00pa30BaHMIO M CaMOOOpa30BaHHIO Ha MPOTSHKCHUH
BCEH KU3HU,

7) 3KOJIOTHYECKOro BOCIIUTAHUS

AKOJIOTUYECKHU 11eJIeCO00pa3HOE OTHOIICHHE K TPUPOJE KaK HCTOYHUKY >KU3HU
Ha 3emJie, OCHOBE €€ CYIIECTBOBAHUS,

MOBBIIICHUE  YPOBHS  DKOJIOTMYECKOM  KYJIbTYphl: MPUOOpPETEHUE  OIbITa
MJIAHUPOBAHUS MOCTYNKOB M OLEHKH MX BO3MOXHBIX MOCIEACTBHI JJIsl OKpYKaroleu
Cpelbl;

OCO3HAHME TJIOOATBLHOTO XapakTepa HSKOJOIMYECKUX NpodlieM U MyTed ux
peneHus;

CIIOCOOHOCTh MCIOJIb30BaTh MPUOOpPETaeMble MPU U3YYEHUH OWOJIOTUM 3HAHUS U
YMEHUS MPU PEUICHUU MPOOJIEM, CBA3aHHBIX C PAllMOHAILHBIM MPUPOAONOIL30BAHUEM
(coOmroieHre TPaBHWJI TOBEJACHWUS B TIPUPOJAE, HANPABICHHBIX HA COXpaHEHUE
pPaBHOBECHS B SKOCHCTEMAX, OXpaHy BUJIOB, SKOCUCTEM, Ouochepsr);

AKTUBHOE HENPUSATHUE IEHUCTBHI, NPUHOCSIINX BPEI OKPYXKAIOMIEH NPUPOIHOIM
cpelle, yMEHUE TMPOrHO3UPOBATH HEOIArONPHUATHBIE JKOJIOTUYECKUE MOCIEICTBUS
MpEeANPUHUMAEMBIX JEHCTBUIM U IPEIOTBpAlaTh UX;

HaJIM4YUEe Pa3BUTOTO HKOJOTHUYECKOTO MBIIUICHUS, SKOJOTHMUYECKON KYJIbTYpHI,
OTbITa JIESITEIBHOCTH HKOJOTUYECKOM HAMpaBJIEHHOCTH, YMEHHS PYKOBOJICTBOBATHCS
VMU B II03HABATEJIbHOM, KOMMYHUKATUBHOW W COLMAJILHOM IIPAKTHKE, TOTOBHOCTH
K YYaCTHUIO B IPAKTUYECKOU IESITENbHOCTH SKOJIOTUYECKON HAITPABIEHHOCTH;
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8) meHHOCTH HAYYHOTrO MO3HAHMS

c(hOpMUPOBAHHOCTh MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUsI HAyKHM M OOIIECTBEHHOM NPAaKTUKU, OCHOBAaHHOTO Ha JHAIIOTe KYJIBTYP,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYILTYPHOM MHPE;

COBEPIIIEHCTBOBAHNE SI3BIKOBOM M YHUTATEIbCKOM KYJIBTYphl KaK CpelcTBa
B3aMMO/JICHCTBUS MEXKY JIFOJbMU U TIO3HAHUSI MUDA;

NOHUMaHue crienuuKu OUONIOTHH KaK HayKu, 0CO3HAHUs €€ poyii B JOPMUPOBAHUH
paIMOHATILHOTO  HAYYHOTO  MBINUICHUS, CO3JIaHUM  IIEJIOCTHOTO  TPE/ICTaBICHUS
00 OKpYXKaroleM MHpEe KaKk O €IMHCTBE MPUPOJIbI, YeJIOBEKa U OOIeCcTBa, B MO3HAHUH
MPUPOJHBIX 3aKOHOMEPHOCTEH W pelieHUH MpoOJeM COXpaHEHUS MPUPOTHOTO
paBHOBECHSI;

yOSKIEHHOCTh B 3HAYUMOCTH OWOJOTHH JUISI COBPEMEHHOW ITUBUIIM3AIIH:
oOecrieueHusT HOBOTO YPOBHS pa3BUTHUS MEIWIMHBI, CO3JaHHE TEPCIEKTUBHBIX
OMOTEXHOJOTHH, CIOCOOHBIX pelIaTh PECYpPCHBIE MPOOJIEMBI Pa3BUTHS UYEIOBEYECTBA,
MOMCKa TyTeH BBIXOAA W3 TJIO0ATBHBIX SKOJOTHMYECKHX MpoOJeM U oOecreueHus
nepexoja K YCTOWYMBOMY DPAa3BUTHIO, PAMMOHATHHOMY HCIIOIB30BAHUIO TPHUPOIHBIX
pecypcoB U OPMUPOBAHUIO HOBBIX CTaHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJYUYCHUH OMOJOTHYCCKUX 3HAHWUM B IICIISAX IMTOBBIIICHUS
o0IIell KyJIbTYpbl, €CTECTBEHHO-Hay4HOM TPaMOTHOCTH, KaK COCTaBHOM 4YacTH
(GYHKIMOHAIBHOW TPaMOTHOCTH — OOydaromuxcsi, (GopmMupyemMoil TMpu H3y4YEHUU
OMOJIOTHH;

MOHMMAaHHUE CYIIIHOCTH METOJIOB TIO3HAHKS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAYKaX,
CTIIOCOOHOCTH MCTOJB30BaTh MOTyJYaeMble 3HAHUS AJIS1 aHANN3a U OOBSICHEHUS SBJICHUN
OKpY)KAIOIIEro MHpa U TMPOUCXOMANUX B HEM UW3MCHEHWH, YMEHHE JejaTh
00OCHOBaHHBIC 3aKJIOUCHHS HAa OCHOBE HAyYHBIX (DaKTOB M HWMCIOIIMXCS JaHHBIX
C ICJIBIO TIOJYYEHHUS IOCTOBEPHBIX BHIBOJIOB,;

CHOCOOHOCTH CaMOCTOSITENILHO UCITONIF30BAaTh OMOJIOTHYECKHUE 3HAHUS JJIsl PEIICHHUS
po0JIeM B peaibHBIX KU3HCHHBIX CUTYAITUSX;

OCO3HAaHUE IICHHOCTH HAyYHOW JIEATENbHOCTH, TOTOBHOCTH OCYIIECTBIIATH
MPOSKTHYIO M UCCIIE0BATENIbCKYIO IESTEIbHOCTh HHINBUyalbHO U B TPYIIIE,

TOTOBHOCTh U CIIOCOOHOCTh K HEMPEPHIBHOMY O0Pa30BaHUIO U CaMOOOPA30BAHHUIO,
K aKTUBHOMY TIOJTy4EHHUIO HOBBIX 3HAHWU 1O OMOJIOTHH B COOTBETCTBUH C KU3HEHHBIMU
NOTPEOHOCTSMHU.

METAINIPEIMETHBIE PE3YJ/IbTATBI

MeranpenMeTHble Pe3yNbTaThl OCBOCHUS YydeOHOro mnpeamera «buomorus»
BKJIIOYAIOT:  3HAYUMbIE JUIsi  (JOPMUPOBAHMUSI ~ MHUPOBO33PEHUS  OOYyJaroONIuXCs
MEXKIUCIUIUIMHAPHBIE  (MEXKIPEIMETHBIC) OOIeHAYyYHbIE TIOHSTHS, OTPaKAIOIIUE
[[EJIOCTHOCTh HAYYHON KapTUHBI MUPA U CIIENU(PHUKY METO/IOB TTO3HAHUS, HCTIOIh3YEMBIX
B €CTECTBEHHBIX HayKax (BElIECTBO, DHEPrus, sIBJICHUE, MPOIECC, CUCTeMa, HAayYHBIH
dbakT, TPHUHIMI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, HCCIEIOBaHUE,
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HaO0JI0/ICHNE, U3MEPEHHUE, IKCIIEPUMEHT U JIPYTHX), YHUBEPCAIbHbIE YUeOHbIE JEeHCTBUS

(To3HaBaTEebHBIE, KOMMYHUKaTHBHBIC, PETYISTHBHEIC), 00ecIIeunBarOIIHe
dbopMupoBanue (QYHKIIMOHAILHOM TPAMOTHOCTH U  COIMAJIBHOM  KOMIIETEHIIUU
00y4Jaromuxcs, CIIOCOOHOCTH oOyyJaromuxcs UCII0JIb30BaTh OCBOCHHBIE

MEXKIUCIUIUIMHAPHBIC, MHPOBO33PEHUYCCKHE 3HAHMS W YHUBEPCAIbHBIC Yy4eOHBIC
JICUCTBUS B MO3HABATEILHON U COLIMATILHOW MPAKTHUKE.

Ilo3HaBaTebHBbIE YHUBEPCAJbHbIE Y4eOHbIE eiCTBHS
ba3oBble j1ornueckue 1efcTBUs:

CaMOCTOSITEJILHO (POPMYIMPOBATh M aKTyaJIM3UPOBATh MPOOJIEMY, pacCMaTpPUBATh
€€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOEHUHU 3HAHUM MPUEMBI JIOTUYECKOrO MBIIUICHUS (aHAu3a,
CHHTE3a, CPaBHEHUS, KJIacCu(DUKaAIuu, 0000IEHNS ), PACKPHIBATH CMBICIT OMOJIOTHIECKUX
NOHATUN (BBIACNATh WX XapaKTepHble MPHU3HAKHU, YCTAHABIIMBATh CBSI3U C JPYTUMH
MOHSATUSAMH);

ONPENENATh LN IEITEIBHOCTH, 33/1aBasi apaMeTPbl U KPUTEPUU UX TOCTUKEHUS,
COOTHOCHUTB PE3YJIbTATHI AEATEIBHOCTH C MOCTABICHHBIMU LETSIMU;

UCIIOJIb30BaTh OUOJIOTMUECKUE MOHATHUS JIJIs1 OObsICHEHUS (DAaKTOB U SIBJICHUM KUBOM
MIPUPO/IBI,

CTPOUTH JIOTUYECKUE PACCYKJEHUS (MHIAYKTUBHbBIC, IETYKTUBHBIC, TI0 aHAJIOTHH),
BBISIBIIATH 3aKOHOMEPHOCTHM M MPOTHUBOPEUMS B PACCMATPUBAEMBIX SIBJICHUSX,
(bOopMyIMpPOBaTh BHIBOJBI U 3aKITIOUYCHUS;

IPUMEHSITh CXEMHO-MOJENbHBIC CPEACTBA JJI MPEACTaBICHUS CYIIECTBEHHBIX
CBSI3€M U OTHOIICHUHN B M3y4aeMbIX OMOJOTHYECKUX OOBEKTAX, a TAaKKe MPOTUBOPEUUN
Pa3HOI0 poia, BBISIBIICHHBIX B PA3JIMUHBIX HH(DOPMAIIMOHHBIX UICTOYHUKAX;

pa3pabarpiBaTh IUJIaH pEIIeHUST MTPOoOJeMbl ¢ y4ETOM aHaln3a HMEIOIINXCS
MaTepuaIbHBIX U HEMaTepUaATIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIEATEILHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJSIM, OLIEHUBATh PUCKH MOCIEACTBUN NESITENbHOCTH;

KOOPJMHUPOBATh W BBITIONHATH PabOTy B YCIOBHUSIX PEaIbHOTO, BUPTYaJbHOTO H
KOMOMHHPOBAHHOI'O B3aUMO/ICUCTBHUS;

pa3BUBaTh KPEATHBHOE MBIITUICHHUE TIPH PEIIICHUH KU3HEHHBIX TTPOOIIEM.

Bba3oBble uccienoBarejbcKue AelicTBUA:

BJIaJIETh HaBbIKAMU Y4eOHO-HCCIIEOBATEIbCKON W MPOEKTHON JEsTENbHOCTH,
HaBbIKaMHU pa3pelnieHus npobieM, CioCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIbHOM Y
MIOMCKY METOAOB PEUICHUS MPAKTHYECKUX 3a7ady, NPUMEHEHHUIO Pa3JIM4YHBIX METOIO0B
ITO3HAHUS;

WCIIOJIb30BATh PA3JIMUYHBIE BUJIBI ICSITEILHOCTH T10 MTOTYYEHUIO HOBOT'O 3HAHUS, €T0
WHTEPIpPETAIUH, TPEOOPA30BAHUIO U TPUMEHEHHUIO B YUEOHBIX CUTYalMsIX, B TOM YHCIIE
MIPU CO37aHUU YYEOHBIX U COIIUATILHBIX MPOEKTOB,;

dbopMupoBaTh HAy4YHBI THUI MBIIUICHUS, BJIAJeTh HAYYHOW TEPMUHOJIOTHUCH,
KJIFOYEBBIMU MMOHATUAMU U METOAMU;
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CTaBHUTH U (POPMYIMPOBATH COOCTBEHHBIE 3a/1a4U B 00pa30BaTEIbHON IEATEIbHOCTH
¥ )KU3HEHHBIX CUTYaIIUsX;

BBISIBIIATH IPUYMHHO-CIICACTBECHHBIC CBSA3U U aKTYaJIM3UPOBATh 3a1a4y, BBIIBUTATh
TUMOTE3Y €€ pelIeHrs, HaXOIUTh apryMEHTHI 7S JOKAa3aTelIbCTBA CBOMX YTBEPKIACHHM,
3aj1aBaTh MapaMeTpbl U KPUTEPUU PELLICHUS;

aHAJIM3UPOBATh IMOJYYEHHbIE B XOJ€ PEUICHUs 3a7aud pe3yJIbTaTbl, KPUTHUUECKU
OLIEHUBATh UX JOCTOBEPHOCTb, IPOrHO3UPOBATH U3MEHEHHUE B HOBBIX YCJIOBHUSIX;

JaBaThb OLIEHKY HOBBIM CHUTYyallUsIM, OLIEHUBaTh MPHOOPETEHHBIA  OIBIT;

OCYILIECTBIISITH IeJICHATPABICHHBIN MTOUCK MEPEHOCa CPEICTB U CITOCOOO0B JACHCTBUS
B IPO(hECCHOHATBHYIO CPEY;

yMETh TEpPEHOCUTh 3HAHUS B IIO3HABATEIbHYI0 U MPAKTUUYECKYIO OO0JIaCTH
KU3HEESITEeIbHOCTH;

yYMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIJIBUTaTh HOBBIE HJI€U, TIPEJIaraTb OpUTMHATIbHBIC TIOJIXO/IbI U PELICHUS], CTABUTh
poOJIEMBI U 3aJ]a4H, JOMYCKAIOIINE aJbTepHATHBHBIC PEIICHUS.

Pabora ¢ undpopmanmeii:

OPUEHTUPOBATHCS B PA3IMUHBIX HCTOYHUKAX HMH(POpMAIHUH (TEKCTE Y4eOHOTO
OCOOMSI, HAYIHO-TIONYJIIPHOM JINTEepaType, OMOIOrMIECKUX CIOBAPSX M CIIPABOTHUKAX,
KOMITBIOTEpHBIX 0a3ax JaHHbIX, B VHTepHere), aHamu3upoBarh HWHOOPMAIIUIO
Pa3IMYHBIX BUIOB U (POPM MpeacTaBICHUS, KPUTUYECKU OIEHUBATh €€ T0CTOBEPHOCTh U
HEMPOTUBOPEUUBOCTb;

(GhopMyIHpPOBaTh 3aNPOCHl M IPUMEHSATH Pa3IMYHbBIC METOJIBI TIPH TTOMCKE B 0TOOpE
ouosornueckoit nHpopmanuu, HeoOOXO0UMOM /1JIs BBIMOJHEHUS YU€OHbIX 3a]1a4;

npuoOpeTaTh  OMBIT  WCIOJB30BaHUSA  MH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUW, COBEPIICHCTBOBATh KYJIbTYPY AaKTUBHOI'O WCIIOJb30BAHUS Pa3TUIHBIX
MTOVICKOBBIX CUCTEM;

CaMOCTOSITETTLHO BBIOMPATh ONTUMATIBHYIO (DOPMY MPEACTABICHUS OUOIOTHIECKON
nHpopManuu (cXxeMbl, rpapuKH, TUarpaMMbl, TAOJUIIbI, PUCYHKH U APYTOE€);

MCITOJIb30BaTh HAYYHBIN SI3bIK B KaYECTBE CPEACTBA MpU paboTe ¢ OMOIOTHIECKOM
uH(opMaIMeil: TPUMEHATh XUMHYECKUE, (PU3NYEeCKHne W MaTeMaTHYECKUe 3HAKU U
CUMBOJIBI, GOPMYJIBI, a00peBHUATYPY, HOMEHKIIATYPY, HCIIOIh30BaTh U MPEOOPA30BLIBATH
3HaKOBO-CHMBOJIMYECKHE CPEICTBA HATJISTHOCTH,

BJIaJICTh HABBIKAMHU PACIO3HABAHWS W 3aIUTHl WHQPOpMaIuu, WHOOPMAIIMOHHON
0€3011acCHOCTH JIMYHOCTH.

KoMMyHuKaTHBHBIE YHUBEpPCAJbHbIE Y4eOHbIe JelCTBUA
Oo0mmenne:

OCYH_ICCTBJ'DITB KOMMyHI/IKaI_[I/II/I BO BCEX C(i)ean ZKHN3HHU, AaKTHUBHO y‘IaCTBOBaTB
B JIMAJIOTe WM JTUCKYCCHHM TIO CYIIECTBY 0OCYXIaeMoW TeMmbl (YMEHHE 3a]1aBaTh
BOIIPOCHI, BEICKA3bIBATh CY)KI[GHI/IH OTHOCHUTCIIbBHO BBIIIOJIHCHHSI Hpez[naraeMoﬁ 3a1a4yHy,
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YUUTBHIBATh MHTEPECHI U COTJIACOBAHHOCTH MO3ULIMKM APYTMX YYaCTHUKOB JHMANIOTa WU
JUCKYCCHH);

pacmo3HaBaTh  HeBepOaJbHBIE CpEICTBA  OOIICHHWS, TMOHUMATh 3HAYCHHE
COIMATILHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHSI KOH(MIUKTHBIX CUTYyaIlMid, YMETh
CcMSTYaTh KOH(JIMKTHI U BECTH TEPErOBOPHI;

BJIQJIETh PA3IMYHBIMU CIOCOOaMM OOIIEHUST W B3aUMOJEHCTBUSA, TMOHUMATH
HaAMEpPEHUsl JIPYTUX JIOACH, MPOSBIATh YBRKHUTEIHLHOE OTHOILIEHUE K COOECETHUKY H
B KOppEKTHOM popme hopMyIrpoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO U JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHUS C UCTIOIH30BAHUEM SI3BIKOBBIX
CpPEICTB.

CoBMecTHasl 1eATEJbHOCTD:

IOHMMATh U UCII0JIb30BaTh MPEUMYLIECTBA KOMAHIHOW U MHIUBUAYaIbHON paOOThI
IIPU PelIeHUU OHOIOTUYeCcKOi mpobaemMbl, 000CHOBBIBATh HEOOXOAMMOCTH TPUMEHEHHUS
IpyNIoBbIX (OPM B3aUMOAECHUCTBUS MIPU PELICHUN y4eOHOH 3a7auH;

BBIOMPATh TEMAaTUKY U METOJIbI COBMECTHBIX ACUCTBUMN C YIETOM OOIIUX UHTEPECOB
Y BO3MOXHOCTEH KaX/10T0 4JIeHa KOJUIEKTHUBA,

IPUHMAMATh LI€JTM COBMECTHOM JI€ATENbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH
JeHCTBUS IO €€ JOCTHXKEHUIO: COCTABIIATh IJIaH JEHCTBUM, pacpeesiTh POJIU C YUETOM
MHEHUI YYaCTHUKOB, 0OCYXIaTh Pe3yJbTaThl COBMECTHOM PabOTHI;

OLIEHMBATh KAaueCTBO CBOETO BKJA/a W KaXKJIOTO y4aCTHHKAa KOMAHJIbI B OOIIHIA
pe3yabTaT Mo pa3padoTaHHBIM KPUTEPUSIM;

npe/yiaraTb HOBBIE TIPOEKTHI, OIICHWBATh WACH C TO3UIMH  HOBHU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIISITh MIO3UTUBHOE CTPATETHUIECKOE TTOBEICHNE B PA3IMYHBIX CUTYaIIUAX,
IPOSIBISITH TBOPUECTBO M BOOOpakeHHe, ObITh MHUIIUATUBHBIM.

PeryasitTuBHbIe YHUBepCAJbHbIE y4eOHbIEe HeiCTBUS
Camoopranuszanmus:

UCIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS JI BBISIBICHHUS] MPOOJIEM U UX pPELIEHUs
B KU3HECHHBIX M YICOHBIX CUTYAITUSX;

BbIOMpATh HA OCHOBE OMOJIOTMUECKUX 3HAHUH 11€JIEBbIE U CMBICIIOBBIE YCTAHOBKH B
CBOMX JICWCTBUSX U MOCTYNKAaX MO OTHOLICHUIO K KUBOW MTPUPOJIE, CBOEMY 310POBBIO U
3I0POBBIO OKPYKAIOIINX;

CaMOCTOATEIBHO OCYIIECTBIIATh IMO3HABATEIBHYIO JEATEIIBHOCTh, BBISBIATH
npoOsieMbl, CTaBUTh U (HOPMYIMPOBATH COOCTBEHHBIE 3a/Jaud B 00pa3oBaTelbHOU
JIEATENBbHOCTH U )KU3HEHHBIX CUTYaLIUSIX;

CaMOCTOSITEJIbHO COCTAaBJISITh IUJIaH PEHICHUS] MPOOJIEeMbl ¢ y4ETOM HMEIOIIUXCS
PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTECHHUIA;

JlaBaTh OILIEHKY HOBBIM CUTYallUsIM;

pacimpsATh paMKy y4eOHOTO MpeaMeTa Ha OCHOBE JTMYHBIX MPEAIOYTEHU;

JenaTh OCO3HAHHBIM BBIOOpP, apryMEHTUpPOBAaTh €ro, OpaTh OTBETCTBEHHOCTH
3a peuIeHue;
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OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (DOPMHUPOBAHUIO M MPOSBICHUIO IIUPOKOW SPYIUIIMUA B Pa3HBIX
00JacTsIX 3HAHWM, TOCTOSHHO TMIOBBIIIATH CBOW 00pa30BaTENbHBIA M KYJIbTYPHBIN
YPOBEHB.

CaMOKOHTPOJIb:

JaBaThb OLIEHKY HOBBIM CHUTYalldsIM, BHOCUTb KOPPEKTHUBBI B JI€SITEIbHOCTb,
OLICHMBATh COOTBETCTBUE PE3YIHTATOB LIEIISIM;

BJIaJICTh HaBBIKAMH TO3HABATEIBHOW PE(ICKCUU KaK OCO3HAHHS COBEPIIAEMBIX
JNEUCTBUI U MBICIIUTEIIbHBIX MPOIECCOB, UX PE3yJbTaTOB U OCHOBAHW, MCIIOIb30BATh
puéMbI pedIeKCUU I OIEHKH CUTYAIlMH, BEIOOpPA BEPHOTO PEIICHHUS;

YMETb OLIEHUBATh PUCKUA M CBOEBPEMEHHO MPUHUMATh PEIICHUS 110 UX CHHXKEHHUIO;

PUHUMATh MOTHUBBI M apPTyMEHTBI IPYTUX MPU aHAJIM3€ PE3YJIbTATOB JAESITEIIbHOCTH.

IIpunsitue ceds1 U APyrux:
IPUHUMATh ceOsl, TOHMUMAasi CBOM HEJJOCTATKU U IOCTOMHCTBA;
MIPUHUMATh MOTHUBBI M apTYMEHTBI IPYTUX NPU aHAIU3€E PE3YJIbTaTOB JEATECIbHOCTH;
MPU3HABaTh CBOE MPABO M MPABO JAPYTHUX HA OMTHOKH;
pPa3BUBATh CLIOCOOHOCThH MMOHUMATh MUP C MO3UIIUU IPYTOTO YEJIOBEKa.

INPEAMETHBIE PE3YJIbTATDBI

[IpenmeTtnbie pe3ynbTaThl ocBoeHUs nporpamMmmbl COO mo Guonoruu Ha 6a30BOM
YpOBHE BKJIIOYAIOT creuuduueckue ayig ydeOHoro mnpenmera «buonorus» HaydHble
3HaHMS, YMEHHUS M  CIOCOOBI  JEHCTBUHW 1O  OCBOCHHIO, HWHTEPIpETalluu
U TIPeoOpa30BaHMIO 3HAHWUM, BHUJBI JACATEIBHOCTH TIO TMOJYYCHHIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUN B PA3IMYHBIX YUEOHBIX CHUTYallMsIX, a TaKKe B PEaTbHBIX
KU3HCHHBIX CUTYaIUsX, CBA3aHHBIX C Ouonorueil. B mporpamme mnpeamMerHbie
pe3yabTaThl MPEACTaBICHBI IO TOaM 00yUeHHUS.

[IpenmeTHbIE pe3ynbTaThl OCBOCHUS yueOHoro npeamera «buonorus» B 10 kiaacce
JOJDKHBI OTPaXKaTh:

c(OpMHUPOBAHHOCTh 3HAHUW O MECTE U POJIU OMOJIOIMH B CHCTEME HAyYHOI'O 3HAHUS
€CTECTBEHHBIX HAayK, B (POPMUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOH KapTUHBI
MHUpa U HAay4yHOTO MHPOBO33PEHHUSA, O BKJIAJIE€ POCCHICKUX M 3apyOCKHBIX YUEHBIX-
OMOJOroB B  pa3BUTHE OWMONOrMHM, (DPYHKIMOHAIBHOM TI'PAaMOTHOCTH  YEJOBEKa
JUTSl pelIeHUs KU3HEHHBIX 3a/1a4;

YMEHHE PAacKphIBaTh COAEpkKaHWE OMOIOTMYECKUX TEPMHUHOB U MOHSATHI: KU3Hb,
KJIETKa, OpraHu3M, MeTadommn3M (0OMEH BEIIECTB M MPEBpAICHUE YHEPIHH ), TOMEOCTa3
(camoperymsusi), YpOBHEBas OpraHu3alus >KUBBIX CHCTEM, CaMOBOCIPOHM3BEICHHUE
(penponykuus), HaCAEACTBEHHOCTb, U3MEHUUBOCTb, POCT U Pa3BUTHE;

yMEHHE  M3Jararb  OHMOJOTMYECKME Teopuu  (KJIETOYHAs, XpPOMOCOMHasil,
MyTallMOHHAsA, IIEHTpaJlbHas JOrMa MOJIEKYJIsIpHOW Ouosnoruu), 3akoHbl (I'. Mengens,
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T. Moprana, H.W1. BaBunosa) u ydenus (0 eHTpax MHOrooOpas3usi U MPOUCXOXKICHUS
KyJIbTypHbIX pacteHuid H.W. BaBuwiioBa), ompenensiTh T'paHUIbl UX NPUMEHUMOCTHU
K JKHBBIM CUCTEMAM;

YMEHHE BIAJ€Th METOJIaMM HAy4YHOTO IIO3HAHMS B OWOJOTWU: HaOIIOJIeHNE
U ONUCAaHHWE >XUBBIX CHCTEM, IPOLIECCOB M SIBJICHUM, OpraHu3alus U MPOBEIICHHE
OMOJIOTUYECKOTO HKCIIEPUMEHTA, BBIJBUIKEHUE THUIIOTE3bl, BBISBICHHUE 3aBUCHMOCTHU
MEXIY HCCIEAYEeMbIMH BEJIMYMHAMHU, OOBSICHEHHE [MOJYYEHHBIX PE3YJbTATOB,
WCIIOJIb30BAHHBIX HAYYHBIX MOHSTUWA, TEOPUHM MU 3aKOHOB, YMEHHUE [I€JIaTh BBIBOJBI
Ha OCHOBAHUU MMOJTYYECHHBIX PE3YIIHTATOB;

YMEHHE BBIACNATH CYIIECTBEHHbIE MPHU3HAKK BHUPYCOB, KIETOK IPOKAPUOT
U OYKapuoT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHW3MOB, OCOOEHHOCTHU
nporeccoB: oOMeHa BEIIECTB W MPEBpALICHHs DSHEPruu B KIETKe, (POTOCHHTE3a,
MJIACTUYECKOT0 u HYHEPreTUYECKOTO oOMeHa, XEMOCHHTE3a, MUTO32,
Meii03a, OIIOJIOTBOPEHUSI, Pa3MHOKEHUS, HHAUBUYAJIbHOTO Pa3BUTHUSI OpraHu3Ma
(oHTOTEHE3);

YMEHHE TPUMEHSTh TMOJIYyYEHHBbIE 3HAHUA I OOBSICHEHUS OHOJOTHYECKUX
MPOLIECCOB U SIBJIICHUM, JIJISl IPUHSITUS NPAKTUYECKUX PEIICHUIN B MOBCEIHEBHOMN KU3HU
C LIeJIbI0 oOecTiedeHus 0€30IaCHOCTH CBOETO 310POBbsSI U 3/I0POBbs OKPYXKAIOIIUX JIFOJIEH,
COOJIFOJIEHUS HOPM TpPaMOTHOTO IIOBEACHHS B OKpYXKarouleil NpupoAHOM cpere,
NOHUMaHUE HEOOXOJMMOCTH HMCHOJB30BAHMS JOCTUKEHUN COBPEMEHHOW OMOJIOTMH H
OMOTEXHOJIOTUH JUIsl pAlMOHAIBHOTO TPUPOAOIIOIb30BaHNUS;

YMEHHE pellaTh 3JEMEHTAapHbIE T'€HETUYECKHE 3aJladyd Ha MOHO- M JTUTHOPUIHOE
CKpEIMBaHUE, CIEMJIEHHOE HaCJIeI0BaHUE, COCTABIATh CXEMbl MOHOTHOPUIHOTO
CKpEIMBaHUS AJI PEACKA3aHUs HACIeJOBaHUs MPU3HAKOB Y OPTraHU3MOB;

YMEHHE BBITIOJIHATH Ja0OpaTOpHBIE U MPAKTHYECKUE pabOThI, COOIOIATH TTpaBUIIa
npu padboTe ¢ yueOHBIM U JIA0OpaTOPHBIM 000PYI0BAaHUEM;

YMEHHE  KPUTHYECKH  OIEHWBATh W  WHTEPIPETHPOBATH  WH(OpMAIUIO
OHMOJIOTMYECKOr0 COAEPKAHMSI, BKIIOYAIOU[YIO IICEBAOHAYYHbIE 3HAHMS U3 Pa3IMYHBIX
MCTOYHUKOB (CpeicTBa MaccoBOM HHGOpMalUKM, HAYYHO-TIOMYJISIPHBIE MarepHuabl),
OTUYECKHME aCMeKThl COBPEMEHHBIX HCCICAOBAaHWM B  OWOJIOTHH, MEAHIIMHE,
OMOTEXHOJIOT U,

yMEHHE CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE M YCTHBIE COOOMIEHHs, 0000mas
OMOJIOTMYECKYI0 MH(OPMAIINIO U3 HECKOJbKUX HCTOYHHKOB, TPAMOTHO HCIOJIb30BaTh
NOHATUIHBIN annapat OMOJOTUH.

[IpenmeTHble  pe3ysbTaThl  OCBOEHUS  ydyeOHoro nmnpeamera  «buonorus»
B 11 KJ1acce TOJKHBI OTpaXKkaTh:

c(OpMUPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTUHU B CUCTEME HAYUYHOI'O 3HAHUS
€CTECTBEHHBIX HAayK, B (POPMUPOBAHUU COBPEMEHHOI €CTECTBEHHO-HAyYHOH KapTHUHBI
MHUpa U HayyHOTO MMPOBO33PEHHUSA, O BKJAJE€ POCCUMCKUX U 3apyOekKHBIX YUEHBIX-
OMOJOroB B  pa3BUTHE OWMONOTMHM, (DPYHKIMOHAIBHOM TI'PAMOTHOCTH  YEJOBEKa
JUISl peLIEHUs KU3HEHHBIX 3a/1a4;
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YMEHHUE pacKpbIBaTh COJIEp)KaHHE OWONOTHYECKMX TEPMHUHOB M TIOHATUN: BHJ,
NOMYJISIUMs, TEHO(POHJ, SBOJIOLMUA, JBWXKYIIHE CHIbI ((QakTopbl) 3BOJIIOLMH,
IPUCIIOCOOJIEHHOCTh ~ OPraHU3MOB, BHJI000pa30BaHME, JKOJOTUYECKUE (PaKTOPHI,
HKOCHCTEMA, MPOAYLUEHTbI, KOHCYMEHTBI, PEAYLEHThI, LIEMN MUTAaHUS, SKOJIOTHYECKas
nMpamMuia, OUoreoneHos, ornocdepa;

yMEHUE u3Jlaratb Ouosiornyeckue Teopuu (3BostonuoHHas teopus Y. JlapBuHa,
CUHTETHYECKasi TEOpHUs DSBOJIIOLMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apOIBILIEBOIO
cxoactBa K.M. bapa, uepenoBaHus TJaBHBIX HAMNPABICHUM M TMYTEH SBOJIOLMHU
A.H. CesepuioBa, yueHuss o 6uochepe B.M. BepHanckoro), onpenensTe rpaHUIIBI UX
MPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHE BIAJETh METOJaMHM HAY4YHOrO IIO3HAHUS B OHOJIOTHU: HAOMIOACHUE
U OIMCAaHUE JKUBBIX CHUCTEM, MPOLIECCOB W SIBICHHM, OpraHU3alus U MpPOBEICHUE
OMOJIOTUYECKOT0 JKCIEPUMEHTA, BBIIBMKEHHE THUIIOTE3bl, BBISIBICHHUE 3aBHCUMOCTHU
MEXIy HCCIEAyeMbIMH BEIMYMHAMHU, OOBSCHEHHE TOIYYEHHBIX pE3yJbTaTOB,
UCIOJIb30BAaHHBIX HAYYHBIX MOHATHM, TEOPUM M 3aKOHOB, YMEHHUE JeNaTh BBIBOJIbI
HA OCHOBAHUU IMOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIJICIATH CYIIECTBEHHbIE IPU3HAKU CTPOCHUSI OMOJIOTHUYECKUX OOBEKTOB:
BUJIOB, TONYJSALUIN, NPOAYLIEHTOB, KOHCYMEHTOB, DPEIYLIEHTOB, OHOI€OLEHO30B MU
HKOCUCTEM, OCOOEHHOCTHU IMPOLIECCOB: HACIEJCTBEHHON M3MEHYMBOCTH, €CTECTBEHHOIO
oTOOpa, BU1000pa30BaHUsI, IPUCIIOCOOJIEHHOCTH OPTaHU3MOB, JEHCTBHS KOOI MYECKUX
(akTOpOB Ha OpraHM3Mbl, MEPEHOCa BELIECTB M IOTOKA 3HEPrMM B IKOCUCTEMAX,
AHTPONOTE€HHBIX U3MEHEHHI B SKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpOTa BELIECTB U
OMOreoXMMHUYECKUX ITUKIIOB B Onocdepe;

YMEHHE TPUMEHSTh TMOJIyYEHHBIC 3HAHUA I OOBICHEHUS OUOJIOTHYECKUX
MIPOIIECCOB M SIBJICHUH, JJISl IPUHATHS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM KU3HU
C 1IeJIbI0 oOecriedeHus 0€30MacHOCTH CBOETO 310POBbS U 3I0POBbSI OKPY>KAIOIINX JTIOACH,
COOMIOACHUS HOPM TPAMOTHOTO TIOBEACHMS B OKpYXalolwleld MPUPOAHONU cpeje,
MOHUMaHUE HEOOXOAMMOCTH UCTIOIb30BAHUS JTOCTUKEHUN COBPEMEHHOM OMOIOTUU JIsI
PalMOHAIILHOTO MIPUPOAOIOIb30BaAHNUS;

YMEHHE pEelIaTh JJIEMEHTApHbIE OHOJIOrMYECKUE 3aJaul, COCTaBISATh CXEMBbI
MepeHoca BEUIECTB U PHEPTUU B IKOCUCTEMaX (LEMU MUTaHUsA);

YMEHHUE BBITIOJIHATH JIAOOpATOPHBIC U MpaKTUYECKue paboThl, COOIII0OIaTh MpaBUIIa
npu paboTe ¢ y4eOHBIM U JIA0OPATOPHBIM 000PYI0BAaHUEM;

yMEHHE KPUTHYECKH  OIEHWBaTh W  HHTEPIPETUPOBATH  MHGPOPMAIIHIO
OHMOJIOTHYECKOr0 COJEP KaHMs, BKIIOYAIOLIYIO MCEBIOHAYYHbIC 3HAHUS M3 Pa3IMYHBIX
MCTOYHUKOB (CpeicTBa MaccoBOM MH(GOpMAaLMHM, HAYYHO-TOMYJSIPHBIE MaTepHuabl),
paccMaTpuBaTh IJI00AbHBIE YKOJOTUYECKHUE TTPOOIEMbI COBPEMEHHOCTH, (POPMUPOBATH
10 OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHHE CO3[1aBaTh COOCTBEHHbIE MHUCHbMEHHBIE W YCTHBIE COOOUIEHMs, 0000IIas
OMOJIOTUYECKYI0 MH(POPMAIMIO U3 HECKOJbKUX HCTOYHHMKOB, IPAMOTHO HCHOJIb30BaTh
MOHSATUWHBIN anmapat OMOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
HaumenoBaunue
Ne KommuectBo OCHOBHBIE BUIBI A€ATETLHOCTHU
pa3aeiioB U TEM [IporpamMHoOe coziepkaHne
n/n 4acoB 00yJaromuxcs
y4eOHOr 0 mpeAMeTa

Tema 1. Buonorus kak Hayka

1.1 | buonorus B cucteme 1 buonorus kak Hayka. CBsi3u OMOJIOTHH PackpeiBath copepxaHre TEPMUHOB U
HayK C OOIIIECTBEHHBIMH, TEXHUYECKUMHU U MOHATUI: HAYYHOE MUPOBO33PEHHUE,
JNIPYTUMU €CTECTBEHHBIMHU HAyKaMHU, Hay4Hasl KapTHHA MUPA, HAYYHBIH METOZ,
bunocoduen, peuruen, STUKOH, 'HIIOTE3a, TCOPHUA, METObI
5CTETHKOM ¥ IpaBoM. Pons Gruosornn UCCICOBAHMS. .
. . | XapakTepu3oBaTh OMOJIOTHUIO KaK Ha
B (JOpMUPOBAHUY COBPEMEHHONU HAyYHOM PAKTCPH30 OJIOTHIO YKY,
€€ MECTO U POJb CPEAU APYTHUX
KapTuHbl Mupa. Cucrema OMOJOTHYECKUX
€CTECTBEHHBIX HayK. [lepeuncnarsb
HayK.
YK paszesbl OMOJIOTUH B COOTBETCTBUE
fljemoucmp ‘mrflm . M C 00BEKTaMU U3yUEHHUSI.
- Y. Japsun, I'. Mennens .
OPMpentbl Hap ’ CHJCIIE, Ha3piBath BaxkHeNIIIME OTpaciiu
H. K. Konbuios, Jxx. Yorcon n @. Kpuk. | 516 n0ryyeckux snanmit 1 3a/auu,
Tabauywvl u cxemwvi: «MeTOABI MO3HAHUS crosiime niepes Guosorueit XX| .
YKUBOU MIPUPOJIBI»
1.2 | MeToibl O3HAHUS 1 Metozbl MO3HAHUS KUBOU TPUPOIBI PackpbiBaTh coepxaHue TEPMUHOB U

YKABOU NPUPOJIBI

(mabmroieHre, SKCIEPUMEHT, ONTUCAHUE,
U3MepeHue, Kiaccuduxarus,
MOJICTUPOBAHKE, CTATUCTUYECKAS
00paboTKa JaHHBIX).

Hemoncmpayuu:

MOHSTUN: HAYYHbIA METO]I, METOJIbI
HCCJICOBaHMS.

XapakTepru3oBaTb OCHOBHBIE METOIbI
TTO3HAHMS KUBOM MPUPOJIBI: HAOIIOIEHUE,
JKCIIEPUMEHT, ONKMCAHUE, U3MEPEHUE,
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Tabauywvl u cxemwvi: «MeTOIbI TO3HAHUS
JKUBOU TIPUPOIBDY.

Jlabopamopmubvie u npakmuueckue
pabomol:

[TpakTuyeckas padora Ne 1.
«Vcnonb30BaHKe Pa3IuYHBIX METOI0B
IPHU U3y4EeHUN OMOJIOTUYECKHUX
00BEKTOBY»

KJIaCCI/I(i)HKaHI/IH, MOACIIMPOBAHUC,
CTaTUCTHUYCCKAasA 06pa60TI<a JaHHBIX

Hroro yacoB 1o teme

2

Tema 2. /KuBble cucTeMbl U UX OPraHU3aIUA

2.1

buonornueckue
CHUCTEMBI, TTPOIIECCHI
Y UX U3YYCHUE

1

JKusbie cuctempl (0MOCHCTEMBI) KaK
peIMeT U3y4eHus: OMOJIOTUH.
OTar4me )XKUBBIX CUCTEM

OT HEOPTraHWYECKOU MTPUPOJIBI.
CBoiicTBa OMOCUCTEM U UX
pazHoobOpasue.

YpoBHU OpraHu3anuu OUOCHUCTEM:
MOJIEKYJISIPHBIN, OPraHOUTHO-
KJIETOYHBINA, OPraHU3MEHHBIN,
MONYJISLIMOHHO-BUOBO,
HKOCHUCTEMHBIH (OMO-TE€OIEHOTHYECKHIN),
OunochepHbIii.

Hayxku, nzydaromiye OMOCUCTEMBI
Ha pa3HBIX YPOBHSIX OpraHU3aIUU.
Jemoncmpayuu:

Tabauywl u cxemol: «OCHOBHBIC
IPU3HAKHU KU3ZHW», «Y pOBHU

PackpeiBaTh conep:kaHue TEPMUHOB U
HOHATUI: cucTeMa, ONOJIOrnYeCcKas
CUCTEMA, SJIEMEHTBI CUCTEMBI, CTPYKTYpa
OMOCUCTEMBI, CBOMCTBA )KUBBIX CUCTEM,
OOMEH BeIlEeCTB, Pa3MHOXKEHHUE, POCT,
pa3BUTHE, HACIEACTBEHHOCTb,
M3MEHYNBOCTD, Pa3IpaKUuMOCThb,
DHEPro3aBUCHUMOCTh, YPOBHH
OpraHu3aluu XKU3HU (OUOCUCTEM).
XapakTepu30BaTh MPUHLHUIIBI
OpraHu3aluu OMOCHCTEM: OTKPBITOCTb,
BBICOKAsl YIIOPSAA0YEHHOCTb,
camMoperyJisilus, HepapXUYHOCTb.
[lepeuncnaTe yHUBEpCAIBHBIE CBOWCTBA
KUBOT'0: €IMHCTBO XUMHYECKOTO
COCTaBa, PA3APAKUMOCTb, JIBUKEHUE,
rOMEOCTa3, pOCT U pa3BUTHE,
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OpraHU3aIUU KUBOUTIPUPOIBI».
Mogens monekynsl JJHK

HACJICICTBEHHOCTh, K3AMEHYHBOCTD,
ABOTIONIUS (TIPUCTIOCOOJICHUE

K M3MCHSIFOIIMMCS YCIIOBHSM ).
[TpuBOIUTH MPUMEPHI OMOCHCTEM
Pa3HOro YpOBHS OpraHU3aINH U
CpaBHHUBATD MPOSBICHUS CBOWCTB
’KMBOT'O HA Pa3HBIX YPOBHSIX.

XapakTepu30BaTh OCHOBHBIE MPOIECCHI,

IPOTEKAOIINe B OMOCUCTEMAX:
OOMEH BEIIECTB U MpeBpalleHne
SHEPTUH, CAMOBOCIIPOU3BEICHHE,
CaMOpETYJISLUsA, Pa3BUTHE.
Cobumonath npaBuia 6epexHOro
OTHOIIICHUS K KUBOU MPHUPOJIE

Hroro yacosn o treme

1

Tema 3. XumMmnueckuii cOCTaB U CTPOEHHUE

RJIE€TKH

3.1

XMMHUYECKUH COCTAB
KkJeTku. Boga n
MUHEPAIbHBIEC COJIA

1

XUMHYECKHUI COCTaB KJICTKH.
XUMHUYECKHUE DIIEMEHTHI:
MAaKpO3JIEMEHTBI, MUKPO3JIEMEHTHI.
Bona u MunepaibHbIE BEIIECTBA.
@DYHKIIUHA BOJIbI U MUHEPATIbHBIX
BEIIIECTB B KieTke. [lognepxanue
OCMOTHYECKOIo OanaHca.
Jemoncmpayuu:

Juacpammor: «Pacupenenenue
XAMHYECKHUX DJIEMECHTOB B HEKHUBOM
npupoje», «PacnpeneneHne XuMU4eCKUX

PackpriBath cosep:kaHrue TEpPMUHOB

Y TIOHATHUMN: 3JIEMEHThI-ONOTE€HBI,
MaKpO3JIEMEHTbI, MUKPOAJIEMEHTHI;
MUHEpaJbHbIE BEIIECTBA, MOJIEKYIIa
BOJIbI KaK JUMOJIb, BOJOPOIHBIE CBA3H,
rupodunbHbIe U THIPOGHOOHBIE
BEILIECTBA.

Jloka3bIBaTh €AMHCTBO 3JIEMEHTHOTO
COCTaBa KaK OJTHO M3 CBOMCTB JKHUBOTO.
Pacnipenenate XMMHUYECKHE 3JIEMEHTHI
10 rpynmnaM B 3aBUCUMOCTH
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AJIEMEHTOB B KUBOU TIPUPOICH.
Tabnuyst u cxemol: «llepuonnueckas
Ta0JIUIAa XUMUYECKHUX DJIIEMEHTOBY,
«CTpOEHUEMONEKYIbI BOJBI

OT KOJIMYCCTBCHHOI'O ITPCACTABUTCIILCTBA
B OPraHru3Me; XapakKTCpru30BaThb pPOJib
OTACJIbHBIX 3JICMCHTOB.

BbIsSBIATE CBSI3b MCIKAY COCTAaBOM,
CTPOCHHUEM MOJICKYJIBI XUMHWYCCKOI'O
COCAUHCHU U €T0 q)YHKI_[I/ISIMI/I B KJICTKE

3.2 | benku. CocraB u benku. CoctaB u cTpoeHne OeIKoB. PackpriBath comepkanre TEpPMUHOB U
CTpoeHHe OETKOB AMMHOKHCIIOTHI — MOHOMEPHI OEJIKOB. MOHATUH: OETIKU, TOJTUMEPbI, MOHOMEPHI,
HesameHnnmble 1 3aMEHUMEIE AMUHOKHUCIIOTHI, IENTUAHAS CBS3b,
AMUHOKHUCIIOTHI. AMUHOKHCTIOTHBIN MOJIUTIENITU]L, ICHATYPALIMSL.
COCTaB. Y POBHU CTPYKTYpbI OCIKOBOI XapakTepu30BaTh OCJIKU Kak KJiacce
MOJIEKYJIbI (TIepBUYHAS, BTOPUYHAS, OpPraHUYECKUX COCTUHCHUN;
TPETUYHAs U YETBEPTUYHAS CTPYKTYpa). | KIacCU(UIUPOBATH UX I10 CTPOCHMIO
XUMHYECKUE CBOMCTBA OEIIKOB. (rmoOynsipHbie ¥ GUOPMILISIPHBIE OCIKK),
buonornueckue GyHKIIUU OEIKOB. MEPEUYUCIIATh U XapaKTEepU30BaTh
Jlemoncmpavyuu: (dbyHKIIUN OEIKOB
Tabauyvl u cxemwvr: «CTpoeHUE
MOJIEKYJTBI O€JTKa.
ObopyoosaHue: CBETOBOW MUKPOCKOTI,
MHUKpOIpenaparsbl
3.3 | depMeHThI — depmMeHTHI — OMOIOTHYECKHE PackpeiBaTh conepkaHue TEPMUHOB U
OHOJIOrMYECKHe KaTaJnu3aTophl. MOHATHUH: DEPMEHTHI, AKTUBHBIHA IIEHTD,
KaTaJn3aTophI CrpoeHue (hepMEHTA: aKTUBHBIM IICHTP, | CyOCTpaTHas crielu(pUIHOCTD,

cyOcTpaTHas cneru@UIHOCTb.
KodepmenTsl. Buramunsi.
Otnmnunsa GpepMeHTOB

OT HEOPraHMYECKUX KaTaJTnu3aTOpPOB.

Ko(hepMEHTHI, OCITKH-aKTUBATOPHI U
OENKU-UHTUOUTOPHI.

VYka3pIBaTh OTINYHS (HEPMEHTOB

OT HEOPTraHUYECKUX KaTaJIn3aTOPOB.
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Hemoncmpayuu:

Tabruyol u cxemvi: «CTpoeHue
bepmeHTay.

Obopyoosanue: 000pya0OBaHUE
JUTSI TIPOBEICHUST HAOJIOICHHM,
VU3MEpPEHNM, DKCIIEPUMEHTOB.
Jlabopamopuvie u npakmuueckue
pabomol:

Jlaboparopnas pabora Ne 1. «M3yuenue
KaTaJTUTUYECKON aKTUBHOCTH
dbepMeHTOB (Ha IpUMEpe aMUJIa3bI
WJIM KaTaJiasbl)»

OOBACHATH poib (HEePMEHTOB

B (DYHKITMOHUPOBAHUHU JKUBBIX CHCTEM,
B MPOMBIIIJICHHOCTH, B MEAUIIMHE,

B IIOBCEIHEBHOM >KM3HH YEJIOBEKA

3.4

VYrinesoapl. JInnuasl

VYrieBoasl: MOHOCaXapu/Ibl (TIIIOK03a,
pub03a u 1e30kcupud03a), Jucaxapubl
(caxapo3a, JTJaKT03a) U MOJIMCAXAPUJIBI
(kpaxmaJ, TJIMKOTEH, LEJUTI0I03a).
buonoruueckue QyHKITUU yrIeBOIOB.
JIMmuaeL: TPUTIULIEPHUIBI,
dbochoaunuabl, CTEPOUIHI.

['unpodunbHO-THAPOGHOOHEIE CBOICTBA.

buonornueckue QyHKIIMN JTUTINAJIOB.
CpaBHEHHE YTJIEBOJIOB, OEIKOB U
JIUTINAJIOB KaK KICTOYHUKOB SHEPIUHU.
Jemoncmpayuu:

Tabauywvl u cxemvi: «YTICBOIBD,
«JIunuaen.

Obopyoosanue: 000pyI0BaHUE

PackpbiBaTh conepxaHue TEPMUHOB U
MOHSTUH: YTIIEBO/IbI, MOHOCAXAPU/IBI,
JUcaxapyibl, MOJIMCaxapyuabl, TI0KO03a,
pubo03a, Ae30Kcuprdo3a, caxaposa,
JAKTO3a, MaIbT03a, IEJITI0JI03a
(keTyarka), Kpaxmal, TJIMKOTEeH;
JUTUBI, TPUTIUIEPUIBI (GKUPBI, Maclia),
dhochoaunuabl, CTEPOUIBI.
XapakTepu30BaTh YIi€BOAbI, JIUITHIbI
KaK KJIACCOPTraHMYECKUX COCAUHECHUM.
KnaccuduumpoBaTs yrieBoIbl ¥ JTUITHIBI
10 CTPOCHHIO; IEPEUUCTATH (PYHKIIMU
YI€BOJOB U JIUIHJIOB.

Cxemarnuecku U300paxkaTb CTPOCHHUE
MOJIEKYJI YTJICBOJIOB, JITIHAIOB
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JUJIS1 IPOBEJICHU ST HAOJIIOICHUA,
U3MEPEHUH, HKCIIEPUMEHTOB

3.5 | HyknenHoBbie Hyxneunossie kucnotsl: JJHKu PHK. PackpeiBars conepxanue TEpMUHOB U
KuciaoTel. AT® Hyxkneoruasl — MOHOMEDBI MOHSATH: 1E30KCUPUOOHYKJIICMHOBAS
HYKJIEMHOBBIX KHUCIO0T. CTpoeHue U kucinora (JJHK), pubonyknennonas
¢yukun JJHK. Ctpoenne un pyHkun kuciora (PHK), nykiieotun,
PHK. AT®: crpoenune u QpyHKIIHH. MOJIMHYKJICOTUIHASA LIETb
Jlemoncmpawuu: (MOJIMHYKJIEOTHU/T), KOMILIEMEHTAPHOCTb,
Lopmpemuwi: 1x. Yorcon, ®. Kpuk, ¢bynkiuu [IHK (xpanenue u nepenada
M. Yunkusnc, P. ®paHknuH. HaCJIeACTBEHHON UHGOPMAITUH ); BUIbI
Tabruywvl u cxemvi: PHK (undopmannonnas, TpancrnopTHas,
«Hykneunosble kucnotsl; [JHK», pubocomanbHas); ageHo3uHTpudochar
«buocunres 6enkay, «CTpoeHue (AT®), makpospruueckas CBs3b.
MoseKyinbl ATO». XapakTepu3npoBaTh HYKJICUHOBBIE
Obopyoosanue: CBETOBO MUKPOCKOII, KHUCJIOThI KAK XUMHYECKHUE COCTMHEHUS U
MHUKpOIpEnaparsbl HOCHTEJIM HACJIEICTBEHHOU
uHpopmanmu.
OtmedaTh 0COOCHHOCTH CTPOCHUS
MOJIEKYJ HyKJIeMHOBBIX kucnoT (JHK,
PHK) u ATO.
Cxemarnuecku n300paxxaTb CTPOCHUE
HYKJIEOTUIOB, MOJIEKYJ HYKJIEMHOBBIX
kuciaor, AT®
3.6 | Uctopust 1 MeTOMbI [{uTosiorus — HayKa o KJIETKE. PackpsiBaTh conep:kaHe TEPMUHOB U

U3YYEHUS KIIETKU.
Kiterounas teopust

Kierounas teopus — npumep
B3aMMOJICHCTBUA UAEH U PaKTOB
B HAYYHOM ITO3HAHUH.

IIOHATHN: KIIETKA, LIUTOJIOTHS;
PacKpbIBaTh COAEPIKAHUE TOJIOKECHUI
KJIETOYHOU TEOPHH.
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MeTo1bl U3y4eHUs KIETKH.
Hemoncmpayuu:

Tlopmpemeol: