OEJIEPAJIBHOE ATEHTCTBO XEJIE3HO/IOPOXHOI'O TPAHCITOPTA
denepanbHOE rocyAapCcTBEHHOE O10/PKETHOE 00pa30oBaTeIbHOE YUPEKIACHHE
BBICIIETr0 00pa30BaHUs
«VpKyTCKUIi TOCYJaPCTBCHHBIN YHUBEPCUTET MyTEH COOOIICHUSI
3a0aiikaabCKMil HHCTUTYT 7KeJIe3HOAOPOKHOI0 TPAHCIIOPTA
- punmnan deaepabHOrO TOCYAPCTBEHHOTO OFOPKETHOTO 00Pa30BaTEILHOTO YUPEKICHUS
BbICIIIET0 00pa30BaHuUs
«MpKyTCKHii TOCY1apCTBEHHBIN YHUBEPCUTET ITyTEH COOOIIEHUS»

(3a0MKT UpI'VIIC)
[Ipunsaro YTBEPX/AIO
ITenarornueckum coseroM Jlunes Jupexrop
IIpotokoi ot «04» mas 2023 Ne 5 A.A. Epémenko

ITpukas ot «18» mas 2023 Ne 164/1

OENEPAJIBHASA PABOYASA ITPOT'PAMMA
1O BUOJOI'n

st 10 -ull KJjIacca
BA30BbIU YPOBEHbD

YUTA 2023

OneKTPOHHBIN AOKYMeHT BbirpyxeH ns ENC ®rbOY BO UplYTIC n cooTBETCTBYET OpUrMHany

)
Moanucant ®rE0Y BO UplYTMC Tpodumos HO.A. J\'ll( -
00a73c5b7b623a969ccad43a81ab346d50 ¢ 08.12.2022 14:32 no 02.03.2024 14:32 GMT+03:00

Moanuck cooTBeTCTBYET (haliny AOKyMeHTa MPrynQ




®denepanbHas padoudas nporpamma | buosorusi. 10—11 kiaccel (0a30BbIld YPOBEHbD)

COJEP2) KAHUE

TTOSICHUTEITBHAS BATIHICKA ... eeneeeeeee e e e e e e e e e e e e e e e e e e e e e e e e e e e e e eeeenaeenaeenen 3

COTEPIKAHUE OOYUCHHIS ....vvvvvvvreeeeeeeeeeiiirrreeseeeeeeesseesssssseeeaeeeessssennsssssseeseessssnsssssssseeeeens 7
L0 KITACC ettt e et ettt 7
| B 201 22 Vo TP OPRPPRPPRPRR 13

[Iranupyemsbie pe3ynbTaTbl OCBOCHHUS IPOrpaMMBI IO OMOJIOTHH HAa YPOBHE

CPETHETO OOIIETO OOPABOBAHUS ..eeeeeeeeeeevrrrreeeeseaaannneeerreeeaeesesasannsssaeeaeaessesssssnssssneeeeens 18
JIAUHOCTHBIE PE3YIIBTATBL. ...ttt 18
MeETaANPEIMETHBIE PEBYIIBTATBL......eueeevierereeeeeeaaaianiiereeeeeeeeessannnerereeeeeeessesannnneeeeeeeess 21
TIPEIIMETHBIC PEZYIIBTATBL ....vvvvvvevviivvieeteeeeeteeeeeeeaseeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeees 25

TEeMATUYECKOE TITAHUPOBAHKIEC ... .uuueeeennnnnnnnnnnennnnnnnnnnnnsnnnnnnnnnnnnnnnnnnnnnnnnssssnnnnnnnnnnnnnnnnnnns 28
LO KITACC -ttt ettt e e ettt e e e e e e e st e et e e e e e e e e e e nbbateeeeens 28

LT KITACC oottt ettt e e e e e e e e e e et e e e e eeeeaeeeessaaa e eeeeeeesssssnnannnnns 55



®denepanbHas padoudas nporpamma | buosorusi. 10—11 kiaccel (0a30BbIld YPOBEHbD)

®enepanbHas pabouast mporpaMma 1o yueonomy npeamery «buomnorus» (6a3oBbiit
ypoBeHb) (mpenmerHas oOnacth «EcTecTBeHHO-HAay4YHBIC TMPEAMETHI») (Haiee
COOTBETCTBEHHO — MporpamMma Mo OHOJOTHH, OMOJOTHS) BKIIOUYAET MOSCHUTEIHHYIO
3aMHCKY, COJEp)KaHWe OOy4YeHUs, TUIAHUPYEeMbl€ PEe3yJIbTaThl OCBOCHHS IMPOrPAMMBbI
10 OMOJIOTUH, TEMAaTUYECKOE TUTAHUPOBAHUE.

[TosicHuTENBHAST 3amUCKa OTpakaeT OOIIWe IeMM W 3aJa4d W3yYeHHs] OMOJIOTHH,
XapaKTEPUCTUKY TICHXOJIOTHYCCKUX TPEANOChUIOK K €€ HM3YUYCHHIO O0YJaroITUMUCH,
MECTO B CTPYKType y4eOHOro TUTaHa, a TaKXe MOAXOIbI K OTOOPY COAEpKaHUA,
K ONPEICICHHUIO TUIAHUPYEMBIX PE3YJIbTATOB.

Copepxanue 00y4eHUSI paACKpbIBAaCT COJAEpXKATENbHbIE JIMHUM, KOTOpPbIE
npenjaraloTcsi st 00s3aTeIbHOr0 M3y4eHUsI B KaXIOM KJIacC€ HAa YPOBHE CPEIHErO
o01ero o6pa3oBaHuMs.

[Inanupyembie pe3ynbTaThl OCBOCHMSI TMPOTPAMMBI MO OHOJOTMU BKIIOYAIOT
JMYHOCTHBIE, METallpeIMETHBIC PEe3ylbTaThl 3a BECh MEPUOA OOYYCHHS Ha YpOBHE
cpenHero oOIero odpa3oBaHMs, a TaKKe MPEAMETHBIC TOCTHIKEHHUS OO0yJaromierocs
3a Kax bl T0j1 00y4eHUsI.

INOACHUTEJIBHAA 3AIIMCKA

[Ipu pa3zpaboTke TmporpaMmbl 1O OHOJIOTMM  TEOPETUYECKYID  OCHOBY
IUISL  OTIPENEJICHUs] TOAXOJ0B K (DOPMHUPOBAHUIO COJIEPXKAHMS Y4eOHOro mpeamera
«buonorus» COCTaBWJIN: KOHIIENITYaJIbHbIC MIOJIOKEHUS dIocC COO
0 B3aMMOOOYCIOBICHHOCTH 1IeJIeH, COAepKaHus, pe3yabTaTOB 00ydeHus: U TpeOOBaH Uil
K YPOBHIO TMOATOTOBKM BBIMYCKHUKOB, MOJIOKEHHUS 00 OOIIMX WLEISAX W MPUHIUIAX,
XapaKTEepU3YIOIINX COBPEMEHHOE COCTOSTHUE CUCTEMBI CPEIHEro OO0IIero o0pa3oBaHus
B Poccuiickoit deneparim, a Takyke MOJOXKEHUS O crienduke OUonoruu, e€ 3HaYeHU!
B MIO3HAHUH KUBOU TTPUPOJIBI U O0ECTIEUEHUH CYITIECTBOBAHUS YEJIOBEUECKOr0 00IIECTRA.
CornacHO Ha3BaHHBIM TOJIOKEHHSIM OMNpPEENEHbl OCHOBHBIE (DYHKIIMU MPOrPAMMBbI
1o OMOJIOTUH U €€ CTPYKTYpa.

[IporpamMma mo Ouwosoruu Aaé€T MpeACTaBICHUE O IENAX, 00 oOmiell crpareruu
00y4eHUsl, BOCIIUTAHUSI M Pa3BUTUs OOYyYarOIIUXCA CPEICTBAMU y4e€OHOIro IpeameTa
«buonorus», ompenensier 00s3aTeNbHOE NPEIMETHOE COJEpPKAHHUE, €r0 CTPYKTYpY,
pacnupeneseHue 1o pasjiesaM U TeMaM, PEKOMEHIYEM VIO ITOCIIEA0BATEIbHOCTh U3yYEHUS
y4eOHOr0 MaTepuaia ¢ y4éToOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH
00pa3oBaTeIBHOTO MPOIIECCa, BO3PACTHBIX OCOOCHHOCTEH 00yJaromuxcs.

B mporpamMe mo OuONIOTHM TakyKe YYHTHIBAIOTCS TPeOOBaHUA K IUIAHUPYEMbBIM
JUYHOCTHBIM,  METANpPEIMETHBIM U  MPEIMETHBIM  pe3ysibTaTaM  OOyUCHUS
B (POPMHUPOBAHUU OCHOBHBIX BUJIOB YU€OHO-TO3HABATEIHLHON JI€ATEIHHOCTH/Y4E€OHBIX
JEeUCTBUIM 00YUArOIUXCS [0 OCBOEHUIO COJIEpKaHUsI OMOJIOTHUYECKOTO 00pa30BaHUs.

B nporpamme mno Ouonoruu (10—11 xmaccel, 0a30BBIM ypOBEHB) peaM30BaH
OPUHIIMI T[PEEMCTBEHHOCTH B M3y4ye€HUWM Ouonoruu, Omaromaps uyemy B HeEH
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IpPOCMaTPUBAETCS HATIPABJICHHOCTh Ha Pa3BUTHUE 3HAHUM, CBA3aHHBIX ¢ (POPMUPOBAHUEM
€CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS, IICHHOCTHBIX OpHEHTAllMHd  JIMYHOCTH,
HKOJIOTUYECKOTO MBIIUICHUS, MPEAICTABICHUM O 3J0pOBOM 00pa3e KU3HU U OEpeKHBIM
OTHOILIEHHEM K OKpyKaroumen npupogHou cpene. Iloaromy Hapsany ¢ uszydeHueM
00IIe0MOIOTHIECKIX TEOpUH, a TaKKE 3HAHWW O CTPOCHHWH JKHUBBIX CHCTEM Pa3HOTO
paHra H CYIIHOCTH OCHOBHBIX MPOTEKAIOIIMX B HHX MPOIECCOB B Mporpamme
1o OMOJIOTHH Y/IETICHO BHUMAHHE MCTIOIb30BAHUIO TTOTYYEHHBIX 3HAHUH B TOBCETHEBHOM
KU3HU JIJIs1 peIIeHUs MPUKIIAJIHBIX 3371a4, B TOM Yucie: NPO(QUIaKTUKA HACIIEACTBEHHBIX
3a00JI€BaHUI YEJIOBEKa, MEIUKO-TEHETUYECKOIO0 KOHCYJIbTUPOBaHMS, OOOCHOBaHUS
AKOJIOTMYECKH 1IeTIECO00PA3HOr0 MOBEACHUS B OKPY>KaIOILel IPUPOIHON cpesie, aHaInu3a
BJIMSIHUSL XO3SIMCTBEHHOW JESATEJLHOCTHM YEJIOBEKa Ha COCTOSHUE TMPUPOAHBIX U
UCKYCCTBEHHBIX SKOCHUCTEM. YCHJICHHME BHUMAaHUS K TPHUKIAJHON HAMpPaBICHHOCTU
yueOHoro mpenmera «bHoOJOTHS» MPOJUKTOBAHO HEOOXOMAMMOCTHIO OOecreYeHus
YCIOBUM JUId pEUIeHHs OJHOM W3 aKTyalbHBIX 3a7ad IIKOJBHOIO OHOJIOTHYECKOro
oOpa3oBaHusi, KOTOpas Mpeanoiaraer GopMHpPOBAHUE Y OOYyYaIONIUXCS CIOCOOHOCTH
a/IalITUPOBATHCS K M3MEHEHUSM TUHAMUYHO Pa3BUBAIOIIEr0CS COBPEMEHHOTO MUpA.

[Iporpamma 1Mo OWONOTHM SIBISETCS OPUEHTHPOM JMJISi COCTABICHUS paboOdmX
IporpaMM, aBTOPbI KOTOPBIX MOTYT MPEAJIOKUTH CBOW BapHAaHT IMOCIEI0BATEIbHOCTH
U3YUCHUSI U CTPYKTYphl y4e€OHOro marepuania, cBO¢ BHACHUE MyTell (popmupoBaHUs
y oOyuaroruxcsi 10—11 KigaccoB MpeaMeTHBIX 3HAHHH, YMEHHH M CIOCOOOB Y4eOHOM
NESTENbHOCTH, a TakKXKe€ METOJWYECKUX PEHICHUM 3a/lad BOCIHTAHHUS WU Pa3BUTHUSA
cpencTBaMu yaeOHoro mpeamera «buomgorusy.

buonorus Ha ypoBHE cpefHero o0iiero oOpa3oBaHWs 3aHUMAET BAXKHOE MECTO.
On o6ecnieunBaeT GopMHUpPOBAHKUE Y 00YyUAIONTUXCS MPEACTABICHUN 0 HAYYHON KapTHUHE
MHpa, pacldpseT U o0000IaeT 3HAHUSA O KHUBOW NpuUpone, €€ OTIMYUTEIbHBIX
MpU3HAKaX — YPOBHEBOM OpPraHW3allMd U DBOJIOIUU, CO3MAET YCIOBUS JJIS: TIO3HAHUS
3aKOHOB JKMBOW MPUPOJIbI, (opMUpPOBaHHS (DYHKIIMOHATHHOM TPAMOTHOCTH, HAaBBIKOB
3I0pOBOTO M 0€30macHOro o0pasa >KU3HHU, IKOJIOTHYECKOr0 MBIILIEHUS, [IEHHOCTHOTO
OTHOILIEHUS K )KUBOU MPHUPOJIC U YETIOBEKY.

bonbmioe 3HaueHue OMONOTHA HMMEET TaKXKe HAJs PElIeHHs] BOCIUTATENBHBIX U
Pa3BUBAIOIIUX 3a/lad CPEIHEr0 00IIero oO0pa3zoBaHUsl, COIUATU3AIMN O0YYarOIINXCS.
N3ydenue Ouosiorun obecrieynBaeT yciaoBHUs Il (POPMUPOBAHUS UHTEIUICKTYaJIbHBIX,
KOMMYHHUKAIIUOHHBIX W HWH(GOPMAIMOHHBIX HABBIKOB, JCTCTHYECKOW KYJIbTYPHI,
CHOCOOCTBYET HMHTErpaluu OHOJOTMYECKUX 3HAHUHM C TMpEeACTaBICHUSIMH W3 APYrHX
y4eOHBIX TPEIMETOB, B YacTHOCTH, (u3uku, xumuu u reorpaduu. HaszBanubie
TIOJIOXKEHHMS O TIPEeTHa3HauYeHUH yueOHOTo MpeaMeTa « BHOOTHS COCTABUIIN OCHOBY JIJIsI
OTpeNeieHus] TOAXOMOB K OTOOpY H  CTPYKTYPUPOBAHHMIO €r0  COJNEp)KaHus,
NPEJICTaBJIEHHOTO B ITPOrpaMMe M0 OUOJIOTHH.

OT6op copepxkanusi ydeOHoro mnpeamera «buosorus» Ha 0a30BOM ypOBHE
OCYIIIECTBIEH C MO3UIMK KyJIbTYpOCOOOpa3HOrO MOAXO0/a, B COOTBETCTBUH C KOTOPHIM
oOydJaromnecs: TOJDKHBI OCBOUTH 3HAHHUS M YMEHHUsI, 3HAUUMbIC IS (POPMUPOBAHUS
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o0IIIell KynbTYyphl, ONMpEAENSIONIUe aJeKBaTHOE TOBEICHNUE YEeNOBEeKa B OKPYXKAIOIIEH
OpPUPOIHON cpede, BOCTPEOOBAHHBIE B TIOBCEAHEBHOM JKM3HM W MPAKTHUYECKOU
nestenbHocTH. Ocoboe MecTo B JTOW CHUCTEME 3HAHMM 3aHUMAIOT DBJIEMEHTHI
COJIEp’KaHMsI, KOTOpbhIE CIyXaT OCHOBOM i (OpMUPOBAHUS TIPE/CTABICHUMN
0 COBPEMEHHOH ECTECTBEHHO-HAyYHOH KapTHHE MHUpa M IEHHOCTHBIX OPHUEHTAITHUSX
JIMYHOCTH, CIIOCOOCTBYIOIINX I'yMaHHU3AI[UU OMOJIOTHYECKOTO 00pa30BaHMUS.

CTpyKTypupOBaHHE  COIEp)KaHWUsl  y4eOHOro Marepuaja B  Iporpamme
no OWOJOTUM OCYIIECTBIICHO C YYETOM TMPUOPUTETHOTO 3HAYCHUS 3HAHUH
00 OTJIMYUTEIbHBIX OCOOCHHOCTSX >KMBOW MPHUPOIBI, O €€ YPOBHEBOW OpraHu3aliuu
U 2BOJIIOLMU. B COOTBETCTBUU C 3TUM B CTPYKType yueOHoro mpenmera «buomorusp
BBIJICTICHBI CJICYIOIINE CoJepKaTelbHble JUHUHN: «buomorus kak Hayka. Merombl
HAay4yHOTO mo3HaHus», «KieTka kak Ouonormyeckas cucrema», «Opranmsm Kak
Ouonoruyeckas cucreMa», «CucreMa ©u MHOrooOpasue OpPraHUYEeCKOro MHUpPay,
«IBOIIOIHS YKUBOU MPUPOJIBI», « IKOCUCTEMBI M MIPUCYIIIAE UM 3aKOHOMEPHOCTH.

Ienp u3ydenust yaeOHOTO npeMmeTa «brosorus» Ha 6a30BOM YPOBHE — OBJIAICHHC
OOYyJarOMIMMUCS 3HAHUSMU O CTPYKTYPHO-(YHKITMOHAILHON OpraHU3aIlii JKUBBIX
CHUCTEM paA3HOTO paHra MW TMpUOOpEeTEeHHWE YMEHUW HCMOIb30BaTh d3TH 3HAHUS
JUISI TPAMOTHBIX JICHCTBHM B OTHOIIEHWU OOBEKTOB JKUBOW TPHUPOABI U PEIICHUS
Pa3IMYHBIX )KU3HEHHBIX TTPOOIIEM.

Joctuxenue LEIH U3YYCHUS y4eOHOro npeamMera «buosorus»
Ha 0a30BOM YpOBHE 00€CIIEUMBACTCS PEUICHUEM CJICIYIOIINX 3a/1a4:

OCBOCHHE O0YYAIOIIUMHUCS CUCTEMBI 3HAHUN O OMOJIOTMYECKUX TEOPHSX, YICHUSX,
3aKOHAX,  3aKOHOMEPHOCTSAX, THUIOTe3aX, IMpaBUjiaX,  CIyXallMX  OCHOBOW
U1t (hOPMUPOBAHUS TIPEICTABICHUN O €CTECTBEHHO-HAYUHON KapTHHE MHPa, O METOJaX
HAy4YHOT'O MO3HAHMS, CTPOCHUU, MHOTOOOPa3uu U OCOOCHHOCTX KUBBIX CUCTEM PA3HOTO
YPOBHSI OpTraHU3AIM¥, BBIAIOIIUXCS OTKPBITUSAX W COBPEMCHHBIX HCCIICIOBAaHUSIX
B OMOJIOrNH;

dbopMupoBanue y  oOydJarOIMXCsS  TO3HABATEIBHBIX, WHTEUICKTYaJTbHBIX
¥ TBOPUECKHUX CIIOCOOHOCTEH B MPOIIECCE aHAIM3a JAHHBIX O IMTYTSAX Pa3BUTHS B OMOJIOTHU
HAYYHBIX B3IUIAJIOB, UJEH U TOAXOJOB K M3YYCHHIO JKMBBIX CHCTEM Pa3HOIO YPOBHS
OpraHu3aInu;

CTaHOBJICHHE y O0Yy4YaroIIUXCsl 00IIeH KyIbTyphl, (PYHKIHOHAIbHON IPaMOTHOCTH,
pa3BUTHE YMEHUU OOBSICHATH M OILICHUBATH SBJICHUS OKPYXKAIOIMIETO MHUpPA >KUBOU
IPUPOJIbI HA OCHOBAHWHU 3HAHUI U OMBITA, TTOJYYEHHBIX IIPU U3y4YECHUH OUOJIOTHH;

dbopMupoBanue 'y oOydarommxcs YMEHWH  WJUIIOCTPUPOBATh  3HAUCHUE
OMOJIOTUYECKUX 3HAHUM B TMPAKTUYECKOHW JESITEIbHOCTH YEJOBEKa, pa3BUTHHU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIIOTUNA U arpOOMOTEXHOJIOTHIA;

BOCTIUTAaHUE YOSKJIEHHOCTH B BO3MOXHOCTH TO3HAHHS YEJIOBEKOM KHUBOU
IIPUPOIbI, HEOOXOIUMOCTH OEPEKHOT0 OTHOIIICHHS K Hel, COOIIOICHUS dTUUECKUX HOPM
IIPH TPOBEICHUH OMOJIOTHYECKUX UCCIIEOBAHMH;

OCO3HAHHWE IICHHOCTH OWOJIOTMYECKUX 3HAHWUW IS TIOBBIIICHUS  YPOBHS
AKOJIOTUYECKOM KYIBTYPBI, 11 (OPMUPOBAHUSI HAYYHOTO MUPOBO33PEHUS;
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MpUMEHEHUE TMPUOOPETEHHBIX 3HAHUW W YMEHUH B TIOBCEIHEBHOW KU3HU
IUISL OLICHKHY TIOCJIEICTBHI CBOEH JIEATEIbHOCTH 10 OTHOLICHUIO K OKPYKAOIIEH Cperne,
COOCTBEHHOMY  3JI0pPOBBIO, OOOCHOBaHWE U COONIOJIeHHEe Mep NPODUIAKTUKU
3a00JIeBaHMIA.

B cucreme cpeanero obmiero oOpazoBaHusi «buonorus», uzydaemas
Ha 0a30BOM YPOBHE, ABJISAETCS 00s13aT€IbHBIM Y4€OHBIM MPEIMETOM, BXOISIIINM B COCTaB
npenMeTHOH ob0acTn «EcTecTBEeHHO-HAYyYHBIC PEIMETHI.

OO01iee yKucaO 4acoB, PEKOMEHJOBAHHBIX IJIsl M3y4eHHUs Ouosoruu — 68 4acos:
B 10 xnacce — 34 gaca (1 gac B Henemo), B 11 kinacce — 34 yaca (1 yac B Hezernto).
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COIAEPXAHUE OBYUYEHUA

10 KJTIACC

Tema 1. Buosiorust Kak Hayka

buonoruss kak Hayka. CBsi3b OHONIOTMHM C OOIIECTBEHHBIMHU, TEXHUYECKUMHU
U IPYTUMHU €CTECTBEHHBIMU HayKamu, Guiocopuei, STUKOU, SCTETUKON U ripaBoM. Porb
Oouonorun B (POPMUPOBAHMH COBPEMEHHOM HaydHOW KapTuHbl Mwupa. Cucrema
OMOJIOTUYECKUX HAYK.

Metonbl TO3HAHUS >KUBOW MPUPOAbI (HAONIOJCHHE, SKCIEPUMEHT, OMHCAHHE,
M3MepeHue, Kiaccupukamus, MoJeIMpoBaHue, CTaTUCTAYECKass 00paboTKa TaHHBIX).

Jemoncmpayuu:
Ilopmpemwi: Y. apsun, I'. Mennens, H.K. Konbuos, Ix. Yorcon u ®. Kpuk.
Tabauywl u cxemol: «MeToAbI TO3HAHUS KUBOU TTPUPOJIBIY.

Jlabopamopnbsle u npakmuueckue padoomol:
[TpakTrnueckas padora Ne 1. «lcnonmp30BaHMEe Pa3IMYHBIX METOIOB MPU U3y4ECHUN
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cMCTEMbI U UX OPTraHU3ALMS

XKusbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHusi Ouosyoruu. OTimuue
YKUBBIX CUCTEM OT HEOPraHUYECKON MPUPOIBI.

CaoiicTBa OMOCHCTEM W WX pa3HOOOpa3ve. YPOBHU OpraHU3allUd OUOCHCTEM:
MOJICKYJIAIPHBIM, KJIETOYHBIM, TKAHEBBIA, OPraHU3MEHHBIN, MOIMYISLIHUOHHO-BUIOBOM,
AKOCHUCTEMHBIHN (OMOreoIeHOTHYECKU ), OnochepHBIit.

Hemoncmpayuu:

Tabruyol u cxemvi: «OCHOBHBIE IPU3HAKY KU3HW», « Y POBHU OPTAHU3AIUU KUBON
IPUPOJIBI.

Obopyodosanue: moaenb monekysl JJHK.

Tema 3. XumMn4yeckuii COCTaB M CTPOCHUE KJICTKH

XUMHYECKUN COCTAaB  KJIETKHM. XUMHYECKHE JJIEMEHTBL: MAaKpPOJJIEMEHTHI,
MHKpO3JIEMEHTBL. Boga 1 MUHEpabHbIEe BEMIECTBA.

DYHKIUM BOJIBI U MUHEPATHHBIX BellecTB B kJieTke. [logaepikanre ocCMOTHYECKOTO
Oananca.

benku. CoctaB u crpoeHue OenKoB. AMHUHOKHCIOTHI — MOHOMEpHI OENKOB.
He3zamennmMble M 3aMEHUMBIE AMUHOKHCIOTB. AMUWHOKHUCIOTHBIA COCTaB. YpPOBHU
CTPYKTYpbI O€IKOBOM MOJICKYJbI (MIEpBUYHAS, BTOPUYHAS, TPETUUHAS U YETBEPTUUHAS
CTPYKTypa). XMMHUECKHE CBOWCTBA 0enKkoB. bruonornyeckue GyHKIuu OENKOB.

depMmeHThl — Ouonorudyeckue karanuzatopbl. CTpoeHHE (QepMEeHTa: aKTUBHBIN
HEeHTp, cyOcTpaTHas cnenupuyHoctb. Kopepmentsl. Buramunbl. OTinnuns GpepMeHTOB
OT HEOPraHUYECKUX KaTaau3aToOpOB.
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VYrneBoasl: MOHOcaxapubl (TIOKO3a, pudO3a U JIE30KCHpH003a), JAUcaxapuibl
(caxaposza, JaKTo3a) U  ToJgUcaxapuibl  (Kpaxmall, TJUKOTeH, IEJUII0JI03a).
buonoruueckue pyHKIUN YTI€BOJOB.

Jlunuaet: Tpurauiepu bl Gochomunuasl, cTepouabl. [ uapodunsuo-rugipodoOHbIe
cBoiictBa. buonormueckue ¢yHkiuu aunuaoB. CpaBHEHHE YTrJEBOJOB, OEIKOB U
JUMUAOB KaK HCTOYHUKOB SHEPTUH.

Hyxnennossie kuciorel: JJHK n PHK. Hykneornasl — MOHOMEPBI HYKIEHHOBBIX
kucnot. Ctpoenue u ¢pyukuuu JJHK. Crpoenne n ¢pynkuun PHK. Buast PHK. AT®:
CTpPOCHHUE U (PYHKITUH.

[Murosorust — Hayka o kiietke. Knerounas Teopust — ipuMep B3aUMOAEHCTBUS UAEH
1 (aKTOB B HAYYHOM I10O3HAHUU. MeTO/Ibl U3YUEHUS KIIETKU.

Krnerka kak menoctHas xuBas cucreMa. OOIIMe NMPU3HAKK KJIIETOK: 3aMKHYTas
HapyxHas MeMOpana, monekyibl JJHK kak renernueckuil ammapar, cucTeMa CHHTE3a
Oenka.

Tunbl KIETOK: dyKapuoTHYecKass U IMpokapuoTnyeckas. OCOOCHHOCTH CTPOECHHMS
npokapuoTudeckol kietku. Knerounas ctenka 6aktepuid. CTpoeHUE dyKapuOTHYECKOU
kJeTKA. OCHOBHBIE OTJIMYUS PACTUTENbHOM, dKUBOTHON U TPUOHOM KIETKHU.

[loBEpXHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAs CTEeHKA, TIJINKOKAJIMKC,
ux (ynkuuu. [lnazmaruuyeckass memOpaHa, e€ cBoiictBa U (yHkuuu. LluToruiazma
u e€ opranouasl. OmHOMeMOpaHHbIe opraHouiabl kietku: OIIC, ammapar I'onbmxw,
an30coMbl.  [loyaBTOHOMHBIE  OpraHOWAbl  KIIETKHA: MHTOXOHAPUH, ILJIACTUIBI.
[TpoucxoxaeHue MUTOXOHIpHU U TiacTu. Buasl miactun. HememOpaHnHbie opraHou b1
KJIETKUA: PUOOCOMBI, KJICTOYHBIM ILIEHTP, LEHTPUOIHU, PECHUYKHU, KTYTHUKUA. DYHKIIUU
OpPraHOMJOB KJIETKU. BKIroueHus.

SAnpo — perynstopHbli 1eHTp kieTkd. CTpoeHue siapa: siaepHas 000J0uKa,
KapHuoIula3mMa, XpOMaTHH, SAPbIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

Hemoncmpayuu:

Ilopmpemwi: A. Jleenryk, P. I'yk, T. IIBann, M. Ilneiinen, P. Bupxos,
Hx. Yorcon, @. Kpuk, M. Yunkuuc, P. ®panxinn, K.M. bap.

Luacpammor: «PacnpeneiieHue XUMHUUYECKUX 3JIEMEHTOB B HEKHMBOM IIPUPOILY,
«PacrpeneneHne XUMUYECKUX JIEMEHTOB B )KHUBOM TIPUPOJIE».

Tabnuyvr u cxemwi: «llepmonuueckas TabiMIla XUMHYECKUX DIIEMEHTOBY,
«CTtpoenre MoieKysbl Boab», «buocunres Oenka», «CTpoeHHEe MOJEKYJbI OenKay,
«Ctpoenue pepmentar, «Hyknennosbie kucioTsl. JJHK», «Ctpoenue Monekyinsl ATO,
«CTpoeHue »yKapruOTHYECKOM KIETKN», «CTpoeHue MKUBOTHOM KIEeTKM», «CTpoeHue
pacTUTENnbHON KIETKN», «CTpoeHue MPOKApUOTUYECKOM KIETKM», «CTpoeHue snpa
KJIETKUY, «YTJIEBOAbDY, «JIumuas.

ObopyoosaHue: CBETOBOM MHUKPOCKOI, OOOpPYJOBaHWUE ISl  MPOBEACHUS
HAONIOIEHU, U3MEpPEHUH, OKCIEPUMEHTOB, MUKPOIIPENapaTbl  pPaCTUTENbHBIX,
YKUBOTHBIX M OaKTEpUATbHBIX KIETOK.
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Jlabopamopnsie u npaxmuyeckue padoomeol:

Jlaboparopnas padota Ne 1. «/3yueHne KaTaIUTUYECKOM aKTUBHOCTH (hepMEHTOB
(Ha mpuMepe aMUIIa3bl UK KaTaaasbl)y.

Jlabopatopnas pabota Ne 2. «3ydeHne CTpOCHHs KJIETOK PACTEHHM, S)KUBOTHBIX U
OakTepuil MoJ MUKPOCKOMIOM Ha TOTOBBIX MUKpOIpenapaTax U UX OMUCAHUEN.

Tema 4. Z/KusHeaesiTeIbHOCTD KJI€TKH

OOmeH BemiecTB, WIM MeTa0omu3M. AccuMuisiuusg (TUTACTUYECKU  OOMEH)
U JUCCUMWISALIUS (PHEPreTUUYECKUd OOMEH) — JABE CTOPOHBI EIUHOr0 Mpoliecca
meTtabomm3ma. Ponb 3aKOHOB COXpaHEHHS BEIIECTB M JHEPIMM B TMOHUMaHHUH
MeTaboan3Ma.

Tunbl oOMeHa BemiecTB: aBTOTPOHBIE W TerepoTpodHbii. Ponb depmeHTOB
B 0OMEHE BEIIECTB U MPEBPAIllEHUN YHEPTUU B KIIETKE.

®dotocunte3. CetoBass u TemMHOBasi (a3bl doTocuntesa. Peakinuu (oTocuHTE3A.
OddextuBHoCTh GoTOCHHTE3A. 3HAUCHUE POTOCUHTE3A [T KU3HU Ha 3emie. Brnusnue
yCIOBUM cpenbl Ha (POTOCHMHTE3 M CIIOCOOBI TOBBIIEHUS €ro MPOJYKTUBHOCTHU
y KyJIbTYPHBIX PACTCHUH.

XeMOCHHTE3. XEMOCHUHTE3UPYIOIUE OaKTeprun. 3HAYEHUE XEMOCUHTE3a JIJISl )KU3HU
Ha 3eMJe.

OHepreTHuecknii OOMEH B KJETKe. PacliernyieHue BEIIeCTB, BBIICICHUE
¥ aKKyMYJIMPOBAaHHE SHEPruU B KIETKE. DTalbl dHEpreTudeckoro oomena. [nmkomms.
bpoxxenne u ero Buabl. KuciaopomHoe OKHCIIEHHE, WM KJIETOYHOE JbIXaHUE.
OxucimurenbHoe (hochoprimpoBanue. IHPEKTUBHOCTh IHEPIETUUECKOTO OOMEHA.

Peaknun mMarpuunoro cunrtesa. ['enernueckas undopmanus u JJIHK. Peanuzarus
reHeTudeckoil HWHQopmanum B KiIeTKe. [‘eHeTMYeckui KON W €ro CBOMCTBA.
Tpanckpunus — marpudnbiii cunte3 PHK. Tpancnsiusa — 6uocunTes Oenka. Taribl
Tpancisiuuu. Kogupoanue aMuHokucnot. Pons pubocoM B OMocHHTE3e Oenka.

Heknerounbie (QopMBI  KU3HM — BUPYCHL. VCTOpUS OTKPBITUS BHPYCOB
(.M. WBanoBckuit). OCOOEHHOCTH CTPOEHUS U JKMU3HEHHOTO IIMKJIa BHUPYCOB.
baktepnodaru. bone3Hn pacTeHMid, KUBOTHBIX U YEJIOBEKA, BHI3LIBAEMBIC BHUPYCAMU.
Bupyc wummyHogepuuura yenoeka (BUY) — Bo3Oyautens CIIM[a. OOpatnas
TPAHCKPUIIIMS, PeBepTa3a U HUHTErpasza. l[IpodunakTuka pacrpoCTpaHEHUsT BUPYCHBIX
3200JIEBaHMIA.

Hemoncmpayuu:

Tlopmpemwi: H.K. Konbnos, [[.1. BanoBckuii, K.A. Tumupsses.

Tabnuyvr u cxemovr. «Tumpl nuTanusy, «Merabomusm», «MUTOXOHAPHUSY,
«JHepreTudeckuii odmen», «Xmopomiacty, «Dorocunresn, «Ctpoenune JHK»,
«Ctpoenue u (QyHkimoHupoBaHue reHa», «CunTe3 Oenkay, «l'eHeTHueckuit KoY,
«Bupyce», «bakrepuodarn», «CtpoeHue u >xku3HeHHbIM 1wmka Bupyca CII/a,
OaxTepuodaray, «Pemmukauus JHK».

Obopyodosanue: wmonenu-anmuvkanun  «Yasoenue JIHK wu  Tpanckpunuus»,
«buocunTe3 6enkay, «CTpoeHue KIeTKu», Moaelb cTpykTypsl JTHK.
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Tema 5. PasMHOKeHHe M HHANBHUYaJlbHOE Pa3BUTHE OPTraHU3MOB

Knetounslii UK, UK )KU3HEHHBIN UK KieTku. Matepdaza u mutos. [Ipoueccsl,
npoTekammue B uHTepdaze. Permmkanusa — peakuust matpuyHoro cuuteza JIHK.
CtpoeHne XpoMOCOM. XPOMOCOMHBIM HAOOp — KapUOTHIIL. JIMTUIONTHBIN U TarION THbII
XpOMOCOMHBIE HaOoOpbl. XpoMatuabl. LluTonornyeckue OCHOBBI Pa3MHOXKEHUS U
WHUBUYaJIbHOTO Pa3BUTHUSL OPraHU3MOB.

Jenenne xinetkn — muto3. Craaun mutosa. IIponeccsl, Ipoucxoasuiue Ha pa3HbIX
CTaausIX MUTO3a. BHONTOrMuecKuii CMbICI MUTO3A.

[Iporpammupyemasi rudelb KJIETKH — arorTos.

@opMBI pa3sMHOXXEHHSI OpPraHuM3MOB: Oecrionoe W MoioBoe. Buawsl Oecrnorioro
pa3MHOXKEHMS:  JICJIEHUE  HAJBO€, [IOYKOBAaHWE OJAHO- H  MHOIOKJETOYHBIX,
crnopooOpa3oBaHue, BereTaTUBHOE pa3MHOKeHHE. VIckyccTBeHHOE KIJIOHHpPOBaHUE
OpPraHM3MOB, €r0 3HaYEHUE JJIS CEJEKINU.

[lonoBoe pa3MHOXKEHHUE, €ro OTINYHUA OT OECIONOTO.

Meiio3. Craguum wmeno3a. llponecchl, NpoOUCXOASIIME HA CTAaUSIX Meio3a.
[ToBenenue xpomocom B Meio3e. Kpoccunrosep. buonorndyeckuii CMbICI U 3HAYEHUE
Melo3a.

["amerorene3 — mpouecc 00pa3oBaHUs MOJOBBIX KJIETOK y *UBOTHbIX. [loyioBbie
JKeJe3bl: CEMEHHUKHU U sIMYHUKU. OOpa3oBaHUE W Pa3BUTHE IOJIOBBIX KJIETOK — raMer
(ciepmaro3ous, sHLEKiIeTKa) — crepMaToreHe3 u ooreHe3. OCOOEHHOCTH CTPOCHMS
AMUEKJIETOK U ciepmaro3onoB. OmnmonorBopenue. [laprenorenes.

NuauBuayansHoe  pa3BuTHE  (OHTOTEHE3). OMOpHoHaIbHOE  pa3BUTHE
(amOpurorenes). OTambl 3MOPUOHANBHOTO PA3BUTUSA Y ITO3BOHOYHBIX IKUBOTHBIX:
npobienHwue, racTpyJsus, OpraHoreHes. [loctamMOproOHAIBHOE ~ pa3BHUTHE.

Tunsl MOCTIMOPUOHATILHOTO PA3BUTHA: MpsAMOE, HempaMmoe (IMYMHOYHOE). BnusiHue
cCpelbl Ha pa3BUTUE OPraHU3MOB, (AKTOPhI, CIOCOOHBIE BbBI3BIBATH BPOXKAEHHBIE
YPOACTBA.

Poct u pa3Butue pacrenuii. OHTOreHe3 HBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH,
CTaJINM Pa3BUTHSIL.

Hemoncmpayuu:

Tabmyvr u cxemovr: «DOpMBI  PA3MHOXKEHUSI  OpraHU3MOBY»,  «JIBOiTHOE
OIUIOJOTBOPEHUE y LBETKOBBIX pacTeHUn», «BereraruBHOE Pa3MHOXEHUE PACTCHUN,
«Jlemenue kneTku 6akTepuit», « CTpoeHHE MOJOBBIX KIETOK», « CTPOCHHE XPOMOCOMBI»,
«Knerounbiii nukim», «Permmukanus JHK», «Muto3y», «Mehos», «lIpsamoe u Henpsimoe
pazBuTue», «l'aMeTroreHe3 y MIEKONUTANIMX U 4YeloBeka», «OCHOBHBIE CTaJIUH
OHTOT'CHE3a.

Obopyooeanue: MUKPOCKOII, MUKPOIpEenapaThl «CniepmMaTo30u/1bl
MJICKOIIUTAIOLIErOo», «SlHlekyeTka wmiekonuTameroy, «KaprnokmHes B KIEeTKax
KOpelIKa JyKa», MarHuTHas Mojelb-anmiaukauus «Jlenenue knetku», moaens JIHK,
Mol MeTada3HONH XPOMOCOMBI.
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Jlabopamopnsie u npaxmuyeckue padoomeol:

Jlabopatopnas pabota Ne 3. «Habmonenne MuTo3a B KJIeTKaX KOHUMKA KOpEIIKa
JyKa Ha TOTOBBIX MUKpOIIpEnapaTax.

Jlabopatopnas pabora Ne 4. «l3yueHue CTpoeHUs TMOJOBBIX KJIETOK HAa TOTOBBIX
MUKpOIIpenapaTax.

Tema 6. HacsieiCTBEHHOCTh U M3MEHYUBOCTH OPraHU3MOB

IIpenmer m 3amaunm reHeTuku. Mcropust pasButust reHeTuku. Ponp murosnoruu
¥ SMOPUOJIOTUH B CTAaHOBJICHUH T'€HETUKH. BKiag poccuiickux u 3apyOe’KHBIX YUEHBIX
B Pa3BUTHE T'€HETUKU. MeToabl TEHETHUKH (THOPUI0IOTMYECKUM, UTOTeHETHYECKHUH,
MOJIEKYJISIpHO-TeHeTUUeCcKuii). (OCHOBHBbIE TeHETUYecKue TOoHATUS. ['eHeTnueckas
CHMBOJIMKA, UCITOJIb3yeMas B CXEMaX CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HACJIEOBAaHUs IPU3HAKOB, YCTaHOBJEHHbIE ['. Menaenem.
MonorubpuaHoe ckpenuBanue. 3aKoH eIMHO-00pa3usi THOPUIOB MEPBOTO MOKOJICHUSI.
[IpaBuio JOMUHUPOBAHUS. 3aKOH PACIICTUICHUS MPU3HAKOB. | MTIOTE3a YUCTOTHI TaMeT.
[TonHOE M HEMOTHOE TOMUHUPOBAHUE.

JuruOpuaHoe CKpeniMBaHue. 3aKOH HE3aBUCUMOIO HACJeIOBaHUS MPU3HAKOB.
[{uToreHeTHYECKNE  OCHOBBI ~ JUTHOPUIHOTO  CKpENIMBaHUS.  AHAIU3UPYIOIIEE
cKkpewmBanue. McCrosib30BaHNE aHANM3UPYIOLIErO0 CKPELIMBAHUS JUIsl ONpPENEIICHUS
TeHOTHIa 0COOH.

CuerieHHoe HacnepoBanue mnpusHakoB. Pabora T. Moprana mo cuerjieHHOMY
HaCJIEI0BaHUIO TeHoB. HapylieHue cuemieHns TeHOB B PE3YJIbTaTe KPOCCUHIOBEPA.

XpoMOCOMHasl TEOPUS HACIEICTBEHHOCTH. | €eHETUUECKNE KAPTHI.

['enernka mnona. XpOMOCOMHOE OIpEAeNieHUuE IMoja. AyTOCOMBI M IIOJOBBIE
XpOMOCOMBI. ['OoMOraMeTHsie 1 reTeporameTHble Opranu3mel. HaciaeqoBanue npu3Hakos,
CUEIUICHHBIX C MOJIOM.

N3menunBOCTh. BU1bI M3MEHUMBOCTH: HEHACIIC/ICTBEHHAS U HAcieICTBeHHas1. Porb
Cpelbl B HEHACIEJCTBEHHON W3MEHUYMBOCTU. XapaKTepUCTHUKA MOJIUPUKAITMOHHOM
U3MEHUYMBOCTU. BapualMoOHHBIM psAx U BapuauMoHHas Kpusas. Hopma peaxuuun
npu3Haka. KolnndecTBEHHbBIE M KAYECTBEHHbBIC TPU3HAKU U NX HOpMa peakuuu. CBoMCTBa
MOAU(PUKALUOHHON U3MEHYUBOCTH.

HacnencrBenHas, wWiM TeHOTUIIMYECKas, HM3MEHYMBOCTh. KomMOMHATHBHAs
U3MEHUYMBOCTh. Mel03 U TOJIOBOM MPOIECC — OCHOBA KOMOMHATUBHOW M3MEHYUBOCTH.
MytanuonHass W3MeHYMBOCTh. Kiaccudukaius MyTamuii: TeHHbIE, XPOMOCOMHBIE,
reHoMHble. Yactrora u TpUUMHBI MyTanuMid. Myrarennbsie  (akTOpbl.  3aKOH
TOMOJIOTUYECKUX PANOB B HACIEACTBEHHOM n3MeHunBoctr H.M. BaBuiosa.

Buesnepnas HacneCTBEHHOCTh U U3MEHYUBOCTD.

I'eneruka yenoseka. Kapuorun yenoBeka. OCHOBHBIE METOJIbl TEHETUKHU YEIOBEKA!
TreHeIOrMYeCKUM, OJIM3HEIIOBbIN, IIMTOreHETUUECKIH, OMOXUMUUECKUH, MOTIEK YIS PHO -
TEHETUYECKUH. CoBpeMeHHOE ONpEAEIICHUE TE€HOTHIIA! IIOJIHOT€HOMHOE
CEKBCHUPOBAaHHWE, TCHOTUNMPOBAHWE, B TOM uywncie ¢ nomoupro [IIP-ananu3a.
HacaencrBennble 3a001¢BaHus YeJIOBEKa: T'€HHBIC 00JI€3HU, O0JIE3HH C HACJICICTBEHHOM
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MPEIPACTIONIOKEHHOCThI0, XpPOMOCOMHBIE OoJe3nn. CoMaTrhyecknue W TEeHEpaTHUBHbBIC
Mytanun. CTBOJIOBBIE KJICTKU. [IpUHIMIBI 3M0poBOTO OOpa3a KWU3HU, AUATHOCTHKH,
npoQUIAKTUKH W JICUCHUS TEHETHYECKUX  Oone3Hed. Meauko-reHeTuuecKoe
KOHCYJbTUPOBaHHUE. 3HAYCHUE MEAUIIMHCKON TeHETUKHU B MPEJOTBPAIICHUHN U JICUCHHUH
TeHETUYECKUX 3a00JIeBaHUH YeTOBEKa.

Hemoncmpayuu:

Ilopmpemwi: T'. Mengens, T. Mopran, I'. ne ®pusz, C.C. YerBepukos,
H.B. Tumodees-Pecosckuii, H. . BaBusos.

Tabnuyvr u cxemvl: «MOHOTHOPUIIHOE CKpEIIMBAHUE U €r0 IUTOICHETHYECKas
OCHOBa», «3aKOH PACIICIUICHUS U €ro IIUTOT€HETUYECKass OCHOBa», «3aKOH YMCTOTHI
ramer», «JlurubpunHoe ckpemmBanue», «lluTonornueckue OCHOBBI JUTHOPHIHOTO
CKpelBaHus», «Meios3», «B3anmopencTBue aielbHbIX TEHOB», «l eHeTnueckue
KapThl pPACTEHHH, >XUBOTHBIX U 4YeloBeKa», «l'eHeTWka mona», «3aKOHOMEPHOCTH
HACJIEIOBaHUs, CIIETUIEHHOTO ¢ MoJIoM», «KapnoTumnsl yenoBeka U KUBOTHBIX», «BUIbI
U3MEHYUBOCTHY», «MoaudukannoHHas U3MEHUMBOCThHY, «HacnemoBanue pe3syc-
dakTopay, «['eHeTuka rpymnm KpoBu», «MyTalluOHHAsE U3BMEHYUBOCTh.

Obopydosanue: MOJIETU-AMIUINKAIIIU «MoHorubpuaHoe CKpEITUBAHUEY,
«Hemonnoe  pomuuHMpoBaHue», «JurnbpumHoe  ckpemuBanue», — «llepexpéct
XpOMOCOM», MUKPOCKOI M MuKpomnpenapar «J/lpozoduna» (Hopma, myrauuu (HopMbl
KPBUILEB U OKPACKHU Teja), repoapuit «I opox moceBHON.

Jlabopamopusvie u npaxmuueckue padoomol:

JlabopatopHas pabora Ne 5. «UM3ydeHume pe3ynbTaToB MOHOTHOPHUIHOTO W
TUTHOPUIHOTO CKPEIMBAHUS Y NP030(UIIbl Ha TOTOBBIX MUKPOIIpENapaTaxy.

JlaGopatopnas pabGora Ne 6. «M3yueHue MOAM(PUKANMOHHONW H3MEHUUBOCTH,
NOCTPOCHHUE BapUALIMOHHOTO PsiJia ¥ BApUAIMOHHOM KPUBOWY.

JlaGopatopnass pabora Ne 7. «AHanu3 myrauumid y Apo30(uibl Ha TOTOBBIX
MUKpOIpenapaTax».

[Tpaktuueckas padora Ne 2. «CocTaBiaeHue U aHAJIU3 POJOCIOBHBIX YETOBEKAY.

Tema 7. Cesiekuust opranu3sMoB. OCHOBbI 0MOTEXH0JIOT A

Cenek1usl Kak HayKa M IpoLecc. 3apoKICHUE CEIEKINU U JOMECTUKALUSA. Y YeHUE
H.W. BaBuioBa 0 LEHTpax MPOUCXOXKIECHUS U MHOrooOpasusi KyJbTYPHBIX PAaCTEHUMU.
LleHTpBI NPOUCXOXKICHUS JOMAIIHUX )KUBOTHBIX. COPT, MOpoAa, IITAMM.

CoBpeMeHHBIE METOABI CENEeKUUMU. MaccoBblii W WHIWBHIYAbHBIA OTOOPHI
B CEJEKIHMH pPACTEHH U KUBOTHBIX. OLEHKa »KcTephepa. bIM3KOpOICTBEHHOE
cKpeluBanue — UHOpuuHT. Yucras nunus. CkpenmBaHie YMCThIX JUHUH. ['eTeposuc,
ui tuOpuaHas cuia. HepoacTBeHHoe ckpemuBaHue — ayTOpuauur. OtnanéHHas
rudpuauzanus u e€ ycnexu. VICKycCTBEHHBIM MyTareHe3 M MOJy4eHHE MOJIUILION]IOB.
JloCTHKEHU CENIEKIIMN PACTEHUM, )KUBOTHBIX 1 MUKPOOPTaHNU3MOB.

brorexHonorus Kak oTpaciab MPOU3BOJACTBA. ['€HHas MHKEHEepUs. DTaIlbl CO3AaHuUs
pexkomOuHanTHOM JIHK wm TpaHcreHHbIX opranu3MoB. KieTouHas WHXeHepHsl.

12
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Knerounsle KynpTypbl. MHUKpPOKIOHAIBHOE pa3sMHOXEHHUE pacTeHuid. KioHuposanue
BBICOKOIIPOJYKTUBHBIX  CEJIbCKOXO3SMCTBEHHBIX  OPraHU3MOB.  OJKOJOTHYECKHE
u aTHdeckue mpoodsieMsl. MO — reneTnuecku MOAUGUIIUPOBAHHBIC OPTaHU3MBI.

Hemoncmpayuu:

Topmpemuwi: H.W. BaBunos, 11.B. Muuypun, I'./[. Kapneuenko, M.®. NBaHoB.

Tabnuysl u cxemol: kKapra «LIeHTPBI MPOUCXOKIECHUS 1 MHOTOOOpa3usl KyJIbTYPHBIX
pacteHuit», «llopoasl nOMalHUX KUBOTHBIX», «CopTa KYJIbTYPHBIX PAacCTEHU,
«Otnanénnas rudpuanzanus», «Padborer akanemuka M.®. MBanoBay, «llomurmmonausy,
«OO0bekThl  OuoTexHojorun»,  «KIileTOUHbIE  KYJAbTYpbl UM KJIOHUPOBAHHEY,
«KoHcTpyHnpoBaHHe 1 IEPEHOC TEHOB, XPOMOCOM.

ObopyoosaHnue: MyISDKU TUIOAOB M KOPHEIUIOAOB TUKUX (OPM M KyJIbTYPHBIX
COpPTOB pacTeHui, repoapuii «CebCKOX039CTBEHHBIE PACTCHUS».

Jlabopamopnwle u npakmuueckue padoomul:

Okckypeus «OCHOBHBIE METOABI U JOCTUKEHUS CEJNEKI[UU PACTEHUN U KMBOTHBIX
(Ha CENEeKUMOHHYIO CTaHIMIO, TUIEMEHHYI0 (epMy, COPTOMCIBITATENbHBIA Y4YaCTOK,
B TEIVIMYHOE XO35HCTBO, 1a00PaTOPHIO arpOyHUBEPCUTETA WIIK HAYYHOT'O LIEHTPA)».

11 KJIACC

Tema 1. DBosnronoHHas 0MOI0rUsA

[IpenrnoceuIKM BOSHUKHOBEHUS HBOJIFOLIMOHHON TEOPHUH. DBOIOLHUOHHAS TEOPHS U
e€ MecTo B Ouosioruu. Biusinue 3BOIIOLMOHHON TEOPUU HA pa3BUTHE OMOJIOTUU U APYTUX
HayK.

CeunerensctBa  3BomonMM.  IlajmeoHTONOrMYeckue:  MOCIENOBATEIBHOCTD
MOSIBJIGHUS BUJAOB B  MAJCOHTOJIOTMYECKOW JICTONHMCHU, TMEepPeXOAHbIE  (POPMBL
buoreorpaduueckue: cxoACTBO U paznuuue GpayH U (prop MaTepuKoOB U OCTPOBOB.

OMOpHOIOTHYECKHEe: CXOJCTBA M  pazauyusi 3MOPUOHOB pa3HbIX BHUJIOB
NO3BOHOYHBIX.  CpaBHUTENbHO-aHATOMUYECKHE:  TOMOJIOTMYHBIEC,  AHAJIOTUYHBIE,
pYAMMEHTAapHbIE OpraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMHUYECKUE: CXOJICTBO
MEXaHU3MOB HACJEJACTBEHHOCTH M OCHOBHBIX METa0OJIMYECKUX MyTed Yy BCEX
OpraHU3MOB.

OsomonnonHas teopusa Y. JlapsuHa. [Ipeanocbuiky BOSHUKHOBEHUS JapBUHNA3MA.
JIBroKymue Cuiabl SBOMIOUMM BHIOB 10 JlapBHHY (M30BITOYHOE pa3MHOKEHHE
Opd  OrPaHUYEHHOCTH  PECypCOB,  HEONpelei€HHass  U3MEHYMBOCTb, OopbOa
3a CyILIECTBOBAHME, ECTECTBEHHBII 0TOOD).

Cunretnueckas teopus 3Boatonuu (CTO) u e€ 0CHOBHBIE MOJIOKEHUS.

MukposBomtonus. Ilonymanus kak equHNuIA BUAA U DBOJIIOLUH.

JBrokyiue cuiibl ((hakTOphl) IBOTIOIUMHU BUIOB B TpUpoae. MyTalMOHHbBIN NpoIiece
¥ KOMOMHATUBHAsI U3MEHUYMUBOCTS. [lonynsiionHbie BoHbI U Apeid reHoB. M3onsuus u
MHUTpaLus.

EcTecTBeHHBII 0TOOp — HaNpaBIAOWUNA (GaKTOp 3BOIOLUNA. DOPMBI €CTECTBEHHOTO
orbopa.
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[Ipucrioco6neHHOCTh  OpPraHu3MOB  Kak  pe3yiabTar 3Bojouuu. [lpumepsr
MPUCTIOCOOJICHUN y OpraHu3MOB. ApoMOp(O3bl U UANO-aJANTALINH.

Bun u Bunoo6pazoanue. Kputepun Buga. OcHoBHBIE (HOpPMBI BU000PAa30BAHMUS:
reorpauueckoe, IKOJIOTHYECKOE.

MakpoaBontonusi.  DPopMbl  IBONIOIMHU:  (QuileTHYeCKas,  JIMBEPreHTHas,
KOHBEpreHTHas, napauieiabHas. HeoOpaTuMoCTh 3BOJTIOLIHH.

[IpoucxoxaeHue OT HecleUUaIu3upoBaHHBIX TMpenkoB. [lporpeccupyromas
cnenuanu3anus. AJanTUBHAs pajguaLysl.

Hemoncmpayuu:

TIopmpemuwi: K. Jlunnen, XX.b. Jlamapk, Y. {apsun, B.O. Koanesckuii, K.M. bap,
9. I'ekkenp, @. Mrosep, A.H. Cesepuos.

Tabauyvr u cxemvi: «Pa3BUTHE OpPraHMYECKOTO MHpa Ha 3emiie», «3apOoAbIIH
MO3BOHOYHBIX XUBOTHBIX», «ApXeonTepukcy», «DopMbl OOpPHOBI 3a CYIIECTBOBAHUEY,
«EcrecTtBeHHbIl 0TOOp», «MHOroOOpasue copToB pacTeHui», «MHOroodpasue mopoj
KUBOTHBIX», «llonmymsmuny, «MyTallMoOHHAasE W3MEHYHUBOCTHY», «ApPOMOP(O3bD»,
«Annoananrauuny, «OO0mas nereHepanusy, «/Brkyiue cuibl 3Boiounn», «Kapra-
cxema wMapmpyra nyrtemectsus Y. Jlapsuna», «boppba 3a cyliecTBOBaHHUEY,
«IIpucnoco0IeHHOCTD OpraHUu3MOBY, «I"eorpaduyeckoe BUJI000Pa30BAHHEY,
«DKOJIOTHYECKOE BUI0O0OPA30BAHUEY.

ObopyoosaHue: KOJICKINS HACCKOMBIX C Pa3IMYHBIMH THIIAMH OKPACKH, HaOOp
IUIOZIOB U CeMsiH, KoiuieKuus «[Ipumepbl 3alMTHBIX MPUCTIOCOOJICHUHN Y KUBOTHBIXY,
Monenb «OCHOBHBIE HAamNpaBJCHUS HSBOIIONUN», O00BEMHas Mozens «CrpoeHue
TOJIOBHOTO MO3Ta TO3BOHOYHBIXY.

buoreorpaduueckast kapta Mupa, KOJeKus «PopMbl COXPaHHOCTH UCKOTAEMBbIX
KUBOTHBIX M pacTeHui», mojenb anrumkarus «llepekpéct Xxpomocom», BIIaKHBIE
npenapatel  «Pa3Butne Hacekomoro», «Pa3BuTHe JIATYIIKW», MHUKpOIpernapar
«JIpo3oduna» (Hopma, mytanuu GoOpMbl KPbUIILEB U OKPACKHU TENA).

Jlabopamopusle u npakmuueckue pabomei:

JlabopatopHast pabora Ne 1. «CpaBHeHHE BHUIOB 10 MOP(POIOTUYECKOMY
KPUTEPUION.

JlaGoparopnass pabora Ne 2. «OmnucaHue nOpUCHOCOOJIEHHOCTH OpraHu3Ma
1 e€ OTHOCHUTEIILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHME U pa3BUTHE KU3HHA HA 3eMiie

JlonayuHble TIpeACTaBICHUS O 3apOXKIACHUM HKA3HU. HaydHble TIUIIOTE3bI
BO3HUKHOBEHHS XKM3HU Ha 3emJie: aduoreHe3 M nmaHcrepMusi. XUMHUUECKask dBOJIOIIMSL.
AOGUOreHHbIN CUHTE3 OPraHUYECKUX BEHIECTB U3 HEOPTraHUUECKUX. DKCIIEPUMEHTAIBHOE
NOJITBEPKICHHE XUMUYECKOHM »dBoiouuu. HauvanbHble 3Tanmbl  OHONIOrMYECKOU
spomonuu. l'mnoreza PHK-mupa. ®opmupoBaHue MeMOpaHHBIX CTPYKTYp U
BO3HMKHOBEHHE MpOTOKJIETKU. [lepBble kneTkn W ux sBomonus. DopmupoBaHue
OCHOBHBIX I'PYIII KUBBIX OPraHU3MOB.
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Pa3zButne xu3Hu Ha 3emisie Mo ’paM W TepuomaM. Karapxei. Apxelckas
U IIpoTepo3oiickas 3pkhl. Ilaneo3oiickas spa u €€ nmepruobl: KEeMOPUUCKUN, OpJIOBUKCKUM,
CUJTYPUMCKUH, IEBOHCKHUI, KAMEHHOYTOJIbHBIN, TIEPMCKHHM.

Meso30¥1icKast apa U €€ Nepruoibl: TPUACOBBIM, FOPCKU, MEJIOBOM.

Kaiino3zoiickas apa u €€ nepuo/ibl: NaleoreHOBbIN, HEOr€HOBbINM, AHTPOIIOT€HOBBIH.

XapakTepuCTUKa KJIUMaTa W TeOoJOrnyeckux mpoueccoB. (OCHOBHBIE ATaIlbl
3BOJIIOIIMHU PACTUTEIILHOTO U KUBOTHOTO MUpa. ApoMOop(o3bl Y paCTCHUIN U KUBOTHBIX.
[TosiBneHue, pacBET U BBIMUPAHUE TPYII )KUBBIX OPTraHU3MOB.

CucremMa OpraHM4ecKOro MHpa Kak OTpakeHHe HBomouuu. OCHOBHBIE
CUCTEMATHYECKUE TPYIIIbl OPraHU3MOB.

OBOIOLIMSA 4YeJOBEKa. AHTpPOMNOJIOTMS Kak Hayka. PasBurthe npencraBieHUn
0 MPOUCXOKICHUH YelloBeKa. MeTonbl n3ydeHus anTponoreHesa. CXoACTBa U pa3inyus
YEJI0BEKa U KUBOTHBIX. CHCTEMATHYECKOE MOJOKEHUE YEIIOBEKA.

JBrxkymue cumnbl (dhakTopsl) aHTpormoreHe3a. HacnenacTBeHHass U3MEHYMBOCTD U
eCTecTBEeHHbIM 0TOOp. OOIIeCTBEeHHBI 00pa3 KW3HU, M3TOTOBJICHHE OpYIUN Tpyaa,
MBIIUIEHHUE, PEYb.

OcCHOBHBIE CTaANMM WU BETBH HBOJIOLMHU YEJIOBEKA: aBCTPAIONUTEKH, YernoBek
yMmenbli, YenoBek MpAMOXOAAIni, HYenoBeK HEaHAEPTAIbCKUM, UeIOBEK pa3yMHBIMN.
Haxoaku ncKomaeMbIX OCTaTKOB, BpeMsl CYILIECTBOBAHMS, 00JacTh pacHpoCTpaHEHMS,
00BEM rOJIOBHOI'O MO3T'a, 00pa3 )KU3HU, OPYIHUS.

Yenoseueckue pacbl. OCHOBHBIE OOJIBIIME pachl: €BpoNeouaHas (eBpasuiickas),
HErpo-aBCTpaJionIHas (SKBaTOpUAJbHAs), MOHIOJOUIHAS (a3UaTCKO-aMEpUKaHCKasi).
YepTsl npuCIIOCOOJEHHOCTH TPEICTABUTEIEH YENOBEYECKUX pac K  YCIOBHUSAM
cyliecTBOBaHMs. EAMHCTBO yenoBeueckux pac. Kpuruka pacusma.

Jemoncmpayuu:

Topmpemuwvi: ®@. Penu, JI. Ilactep, A.W. Onapun, C. Munnep, I'. FOpu, Y. /{apBuH.

Tabnuyver u cxemwvl: «Bo3aukHOBeHHMe CONHEYHOM CHCTEME», «Pa3Butue
opraHuyeckoro  mupa»,  «PacturenbHas ~ kieTka», <« KuBOTHasi  KIeTKay,
«IIpokapuornueckass knerka», «COBpeMEHHas CHUCTEMa OpPraHUYECKOro MHUpPay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOEHUS YEJIOBEKa U YeTOBEKOOOPAa3HbIX 00E3bsHY,
«OCHOBHBIE M€ECTa IMAJICOHTOJIOIMYECKUX HAXOAOK MPEIKOB COBPEMEHHOIO YEIIOBEKAY,
«/pesHenmme moam», «Jpesaue smogm», «llepBele  COBpEeMEHHBIE  JIFOIW»,
«HenoBedeckue pach».

Obopyoosanue: mynsixku «IIpoucxoxaeHue venoBeka» (OHOCThI aBCTPAJIONUTEKA,
NUTEKAHTPOIA, HeaHAepTalblla, KPOMAHbOHIIA), CICHKHA WM U300pPAKEHUS KaMEHHBIX
opynuid  TepBOOBITHOTO  4YeloBeKa  (KaMHU-4ommepbl,  pyoOuna,  ckpebia),
reOXpOHOJIOrHuecKkas Tabnuua, Kolekuusa «@PopMbl COXPAaHHOCTU HCKOMAEMBIX
KUBOTHBIX U PACTEHUIN».

Jlabopamopuwie u npakmuueckue paoomul:
[Ipaktuueckas pabora No 1. «M3ydeHuwe wuCKOmaeMbiX OCTAaTKOB pacTEHUM
Y )KUBOTHBIX B KOJUIEKIUAX).
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DKCKypcus « IBOJIONMS OPraHUIECKOTO MUPa Ha 3eMJie» (B €CTECTBEHHO-HAYIHBIN
WJIM KpaeBEeIYECKUI My3€eil).

Tema 3. Opranu3msl H OKPYKAOIIAS cpeaa

Okonorusi Kak Hayka. 3afjaud M pasJenbl DKOJIOTUU. METOAbl DKOJIOTUYECKUX
UCCIIEIOBAaHUN. DKOJIOTMUECKOe MIUPOBO33PEHNE COBPEMEHHOTO YeJIOBEKA.

Cpenbl 0o0OMTaHMsSI OpraHuU3MOB: BOJHAsA, HAa3eMHO-BO3YLIHAs, MOYBEHHa,
BHYTPHOPIaHU3MEHHAS.

Okonornyeckue  ¢akropel.  Knaccudukanuss  SKOJOTHYECKUX  (PaKTOPOB:
a0MOTHYECKUE, OMOTHYECKHE M aHTPONOreHHbIC. JlelcTBHE PKOJIOTHYeCKHX (DaKTOpOB
Ha OpPraHU3MBI.

AOuoTtnueckue (hakTOpbl: CBET, TEMIIeparypa, BIAKHOCTb. DOTONEPHOIU3M.
[Ipucniocobienuss OpraHu3MoB K JEHCTBUIO a0MoTHYecKUX (akTopoB. buomornueckue
PUTMBL.

buornueckue ¢aktopsl. Bumbl OHOTHYECKUX B3aWMMOACUCTBUN: KOHKYPEHIIHS,
XHMITHUYECTBO, cuMOM03 u ero ¢Gopmbl. [lapazuTusm, Koomepamms, MyTyaau3M,
KOMMEHCaNM3M (KBapTHPAHCTBO, HaxJEOHUYECTBO). AMEHCaIM3M, HEUTpaIu3M.
3HaueHue OMOTMYECKMX  B3aWMOJEWCTBUH  JUId  CYIIECTBOBAaHUS  OPraHMU3MOB
B IIPUPOJIHBIX COOOIIECTBAX.

OKOJIOIMYECKUE XapaKTePUCTUKHU Moy, OCHOBHbBIE TOKA3aTEIH MO YJISLUU:
YHUCJIEHHOCTD, IUIOTHOCTh, PO’KIAEMOCTh, CMEPTHOCTh, IIPUPOCT, MUrpanus. /JuHamuka
YUCJICHHOCTH TOMYJISIITUU U €€ PeryJsiusl.

Hemoncmpayuu:

Iopmpemsi: A. T'ym6onbar, K.®. Pynse, O. I'exkenb.

Tabnuyvr u cxemwr: kapta «lIpuponusie 30HbI 3emun», «Cpenbl 0OOUTaHUS
opranu3sMoBy»,  «®Doronepuoguzm»,  «llomynsuum»,  «3aKOHOMEpPHOCTH  pocTa
YUCJICHHOCTH NONYJANU UHPY30puu-TyPenbkny, «llumieBrie memnm.

Jlabopamopusie u npakmuueckue padoomul:

Jlaboparopnass pabora Ne 3. «Mopdonoruueckue OCOOCHHOCTH PACTEHUMN
U3 pa3HbIX MECT OOUTAHUSD.

JlaGoparopHass pabora Ne 4. «BiusHue cBera Ha POCT M PA3BUTHE YEPEHKOB
KOJIeyCcay.

[Ipaktnueckas padora Ne 2. «lloacy€r IUIOTHOCTH MOMYJSUMN pa3HbIX BHUIOB
pacTeHUN».

Tema 4. Coo01recTBa ¥ 3K0JIOrHYeCKHE CHCTEMBI
CoobmiecTBO opranm3mMoB — OworeHo3. CTpyKTyphl OWOIleHO3a: BHUIOBAs,
NpOCTpaHCTBCHHAs, Tpoduueckas (muimesas). Buapi-nromuHanTsl. CBSI3U B OMOIICHO3E.
DKkonoruyeckue cucTeMmbl (3kocrucTemMbl). [loHsTHE 00 2KOCKCTEME U OHOTEOIIEHO3E.
OYHKIIMOHATLHBIE KOMITOHEHTHI 3KOCHCTEMBI: TPOYIICHTHI, KOHCYMEHTBI, PEIYIICHTHI.
KpyroBopoT BelecTs 1 MOTOK SHEPruu B 3kocucreMe. Tpoduueckure (MUIEeBbIE) YPOBHU
skocucTeMbl. [IumieBsie nenu u cetrn. OCHOBHBIC TTOKAa3aTeIM SKOCUCTEMBI: OMomMacca,
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OPOAYKIUSA. DKOJOTHYECKUE TMHUPAMUJBI: TPOAYKIIMH, YUCICHHOCTH, OHOMAaCCHI.
CBoIICTBA HKOCUCTEM: YCTOMUMBOCTh, CAMOPET YIS, pa3Butue. CyKieccus.

[IpupogHbie 3KOCHCTEMBI. DKOCHUCTEMBI 03€p M peK. DKOCHCTEMa XBOHHOIO
WM IIAPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOr€HHbIE 3KOCHUCTEMBI. ATpPO3KOCHUCTEMBL. YpO0IKOCUCTEMBI.
buonorndeckoe n X031HCTBEHHOE 3HAYEHNE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpaszue kak (akTop ycroilumBocTH 3kocucTteM. CoxpaHeHHE
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emle.

Yuenue B.W. Bepnanckoro o 6uocdepe. ['panulibl, cocTaB u CTPyKTypa Ouochepsi.
XKupoe BemecrBo u ero ¢ynkuuu. OcobeHHocTH Ouochepbl Kak ri100aibHON
IKOCHUCTEMBI. JIMHAMUYecKoe paBHOBECHE M oOpaTHas CBsI3b B Onocdepe.

KpyroBopoTsI BelecTB 1 OMOre0XUMHUUECKHUE IUKIIBI 3JIEMEHTOB (YIiiepoa, a3oTa).
3oHanbHOCTh OUochepbl. OCHOBHBIC OMOMBI CYIIIH.

YenoeuecTBo B Ouocdepe 3emiu. AHTPONOTreHHbIE H3MEHEHUs B Ouocdepe.
["1oGanbpHBIE YKOIOTMYECKHUE TTPOOTIEMBI.

CocymiecTBoBaHue MpUPOAbI U yenoBeuecTBa. CoxpaHeHHe OMOpa3HOOOpa3us Kak
OCHOBa ycToH4MBOCTH OHOchepbl. OCHOBA pallMOHAILHOIO YIPABICHUS MPUPOIHBIMU
pecypcamMu U UX HCIOIb30BaHue. JloCTKEHNS OMOJIOTUH U OXpaHa TTPHPOJIBI.

Hemoncmpayuu:

Iopmpemwi: A.J1x. Tencnu, B.H. Cykaués, B.I. BepHnanckuii.

Tabmuyer u cxemvi: «llumeBsle 1enu», «bHOIIEHO3: COCTaB M CTPYKTypay,
«IIpupomgusie coobmecTBa», «llenmm mnuTaHus», «OKONOrHYECKass MHUPAMUIAY,
«buocepa m yenoBek», «IKOCHCTEMa NIMPOKOIMCTBEHHOTO Jieca», «IKOCHCTEMA
XBOMHOTO Jiecay, «buoleHo3 BogoémMay, «ArpoieHosy, «lIpumMepHbie aHTPONOTreHHBIE
BO3JICUCTBUSA Ha MpPUPOAY», «BaxHeWIlMe HCTOYHUKHU 3arpsS3HEHHUS BO3AyXa U
TPYHTOBBIX BOn», «llouBa — BaxkHelmias cocrtaBistomas Ouochepb», «DaKTOpbI
nerpananuu nouBy, «llapHukoBsiil 3¢ dexT, «DakToOphl paAMOaKTUBHOTO 3arpsi3HEHUS
ouocheps», «O0Imas cTpykTypa ouocheps», «PacnpocTpanenue xxu3nu B ouochepe,
«O30HOBBIN 3KkpaH Ouocheps», «Kpyrosopor yriepoma B Ouochepe», «KpyroBopor
a30Ta B [IPUPOJIEN.

O6opynoBanue: Mopelb-anmnKanus «Tunudasle  OHOLICHO3b», TepOapuii
«PactutensHble coobmiecTBay, KoJulekiuu «buornenosy», «Bpeautenu BakHEUIINX
CEJIbCKOXO3SUCTBEHHBIX KYJIbTYp», repOapuu W KOJUICKIIMM PACTEHUW U >KUBOTHBIX,
MPUHAUICKAIINE K pa3HbIM SKOJIOTHUECKUM TpYyIIaM OAHOro Buaa, KpacHas kaura
Poccutickoit @enepainnu, H300pakeHUs: OXpaHsIEeMbIX BUIOB PACTEHUN U )KUBOTHBIX.
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMObI
11O BUOJIOTUHN HA YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHMA

Cornmacro ®I'OC COO ycraHaBiauBaroTCa TPeOOBAHMS K pe3ylbTaTaM OCBOCHUS
OOyJalNIIMMHUCS  TMPOrpaMM  CpeIHEro  oO0miero oOpa3oBaHUs:  JIMYHOCTHBIM,
MeETanpeIMETHBIM U IPEIMETHBIM.

JINUHOCTHBIE PE3YJIBTATDBI

B crpykrype JMYHOCTHBIX pe3yibTaroB OCBOCHUs TmpeaMera «buomorus»
BBIZICICHBI CJICZIYIONIUE COCTABJISAIONIME: OCO3HAHHME OOYJaIOMIMMUCI POCCUNCKOM
rpaXJaHCKOM MIACHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEILHOCTH
U CaMOOMPEICIICHUIO, HAIMYUE MOTHUBALIMKM K OOYYCHHUIO OMOJIOTUH, 1IeICHAIIPABICHHOE
pa3BUTHE BHYTPEHHHMX YOEXKJICHUN JUYHOCTM HA OCHOBE KIIFOYEBBIX IIEHHOCTEH U
UCTOPUYECKUX  TPAAWIIMNA  pa3BUTHS  OMOJIIOTMYECKOTO0  3HAHUSA, TOTOBHOCTh
U CIIOCOOHOCTH O0YYAIOIIMXCS PYKOBOJICTBOBATHCS B CBOEH AESTEIHHOCTU IEHHOCTHO-
CMBICIIOBBIMH YCTAaHOBKAMH, MPHUCYIIUMU CHCTEME OHOJIOTMYECKOro Oo0pa3oBaHUs,
HAIMYKUE DKOJOTMYECKOrO MPaBOCO3HAHUS, CIIOCOOHOCTH CTaBUTH IIETU U CTPOUTH
YKU3HECHHBIE TIJIaHBI.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS mpeamera «buonorus» mocTurarorcs
B CIUMHCTBE Yy4YyeOHOM M  BOCIUTATEIILHOW JIEATCIIbHOCTH B  COOTBETCTBUU
C TPAAULHMOHHBIMU POCCUMCKHUMHU COLUHOKYJIBTYPHBIMH, UCTOPUYECKUMH U JYXOBHO-
HPaBCTBEHHBIMHU IICHHOCTSIMM, TPUHATBIMM B OOIIECTBE MpaBUIaMH M HOPMaMH
MOBEJICHUS M CHOCOOCTBYIOT IIpolleccaM CaMOIIO3HAHMS, CaMOBOCIIMTaHUSA W
CaMOpa3BUTHSA, PA3BUTHS BHYTPEHHEW TO3UIMHM JIMYHOCTH, MATPUOTHU3MA, YBAKECHUA
K 3aKOHY M MPaBOMOPSAKY, YEJIOBEKY Tpyla M CTapUIEMy MNOKOJEHHIO, B3aUMHOTO
yBOXEHHS, OEpPEeKHOTO0 OTHOIIEHUS K KYyJbTYPHOMY HACIEIUI0 U TPaTUIUiIM
MHOTOHallMOHANBHOTO Hapoaa Poccuiickor @enepanuu, OpUPOIE U OKPYXKAOIIEH
cpene.

JIndHOCTHBIE pe3yNbTaThl OCBOCHHUSA Yy4eOHOro mpeamera «buonorus» TOIKHBI
OoTpaxaTb ~ T'OTOBHOCTb M  CIIOCOOHOCTh  OOy4YaroOlIUMXCsS  PYKOBOJICTBOBAThCS
chopMUpOBaHHON BHYTPEHHEH MO3UIMEW JIMYHOCTH, CHUCTEMOW I[€HHOCTHBIX
OpHUEHTAINH, TO3UTUBHBIX BHYTPEHHUX YOSXKICHUMN, COOTBETCTBYIOIIUX TPATULIMOH HBIM
IIEHHOCTSIM POCCHHCKOrO OOIIECTBa, paCIIMPEHUE KU3HEHHOI'O OIbITa M OIbITa
JNEATEIbHOCTA B IIPOLIECCE PEANM3AMA OCHOBHBIX HAIlPaBJIECHUN BOCIUTATEIILHOU
NEATENbHOCTH, B TOM YUCIIE B YACTH:

1) rpamaaHCcKOro BOCIUTAHMS:

c(hOPMUPOBAHHOCTh TPAXKJAHCKON TO3UIMU OOyJarolIerocss Kak aKTUBHOTO
¥ OTBETCTBEHHOI'0 YJI€HA POCCUICKOro 00IIECTBA;

OCO3HAHHME CBOMX KOHCTHTYIMOHHBIX TpaB M OOS3aHHOCTEW, yBaKEHHE 3aKOHA
¥ TIPABOTOPSIIKA;
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TOTOBHOCTh K COBMECTHOW TBOPYECKOW NEATCTHLHOCTH TPU CO3JIaHUH ydeOHBIX
MIPOEKTOB, PEIICHUM Y4€OHBIX U MO3HABATEIbHBIX 3a/1ay, BHIMOTHEHUU OMOJOTHYCCKUX
JKCIICPUMCHTOB;

CIIOCOOHOCTh OMPEJICNIATh COOCTBEHHYIO TMO3HUIIMIO IO OTHOIICHHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBIACHSTH €€;

YMEHHE YYUTHIBATH B CBOHMX JIEHCTBUAX HEOOXOIMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJICH C Pa3HBIMU YOCKICHUSMHM, KYJIBTYPHBIMH IICHHOCTSMH M
COIIMAJILHBIM IT0JI0KEHHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B IPOILIECCE COBMECTHOTO BBHITIOJIHEHHUS Y4COHBIX,
MO3HABATEILHBIX U MCCIIENOBATEIHCKUX 3a7a4, YBKUTEIHHOTO OTHOIICHUS K MHEHUIO
OIIIMTIOHEHTORB TPU 0OCYKICHUH CIIOPHBIX BOITPOCOB OMOJIOTUYECKOTO CONIEPIKAHMS;

TOTOBHOCTh K TYMAaHHUTApPHOHW M BOJIOHTEPCKOMN ACSITCIIEHOCTH;

2) NaTpMOTHYECKOr0 BOCTIMTAHUSA:

c(hOPMHUPOBAHHOCTh POCCUMCKONW TPAKJIAHCKOM HIACHTUYHOCTH, NATPHUOTH3MA,
YBOKEHUSI K CBOEMY HapOJy, YyBCTBA OTBETCTBEHHOCTH Iepea PoauHON, ropaoctu
3a CBOM Kpah, CBOW PoaumHy, CBOM S3BIK M KYJIbTYpYy, IPOLIIJIOE K HACTOSIIEE
MHOTOHAllMOHAJILHOT O Hapoxaa Poccuu;

LIEHHOCTHOE OTHOIICHWE K MNPUPOJHOMY HACICAUI0 U MNaMSITHUKAM MOPUPOIBI,
JTOCTHKEHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/E;

CIIOCOOHOCTh OILICHUBATh BKJIAJ] POCCUUCKUX YUEHBIX B CTAHOBJICHUE U Pa3BUTHE
OMOJIOTHH, TIOHUMAaHUS 3HAaUYCHUS OMOJIOTHH B TO3HAHWHU 3aKOHOB IMPHPOJIbI, B KU3HU
YeJIOBeKa U COBPEMEHHOTO OOIIECTRA;

unelHas yOekaIEHHOCTh, TOTOBHOCTh K CHyXeHHIO u 3amure OredecTsa,
OTBETCTBEHHOCTH 3a €ro Cyab0y;

3) AyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUSA:

OCO3HAaHMUE JYXOBHBIX LIEHHOCTEW POCCUMCKOr0 HApO/1a;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUSI, ’TUYECKOTO MOBEACHUS,

CIIOCOOHOCTh OIICHMBATh CHUTYallMIO M TMPUHUMAaTh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH;

OCO3HAHHWE JTUYHOTO BKJIa/Ia B IOCTPOCHHUE YCTONYMBOTO OYAyIIETo;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM POJMTENSIM, CO3JaHUI0O CEMbU Ha OCHOBE
OCO3HAHHOTO IMPHUHATUS LEHHOCTEU CEMEWMHOW >KU3HU B COOTBETCTBUU C TPAAULIMSIMU
HaponoB Poccuu;

4) 3CTETHYECKOro BOCIIUTAHUSA:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIIOYAs OCTETUKY ObITa, HAYYHOT'O H
TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPY/a, OOMIECTBEHHBIX OTHOIIIEHUH;

TMMOHUMAHUE YMOLIMOHAIBHOTO BO3/IEMCTBUS KMBOM MPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTb K CAMOBBIPAYKEHHUIO B PA3HBIX BUJIAX UCKYCCTBA, CTPEMIIEHUE ITPOSBIISTH
KayeCTBa TBOPYECKOM JIMYHOCTH;
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5) ¢pusuveckoro BocnuTaHHA, (OPMHPOBAHUS KYJbTYPbl 3J0pPOBbS M
IMOIMOHAJIHLHOTO 0J1ar OOy YHSI:

MMOHMMAaHUE W peaju3amus 370pOBOro W 0Oe30MmacHOro obpasa KU3HH (3I0pOBOC
NMUTaHUE, COOJIIOJICHHE TMTHMeHWYECKHX MPaBHJI W HOPM, COaJaHCHUPOBAHHBIN PEXKUM
3aHATUN W OT/BIXA, PETyspHas Gu3nveckas akTHBHOCTb), OEPEIKHOr0, OTBETCTBEHHOT'O
U KOMIIETCHTHOT'O OTHOIICHHS K COOCTBEHHOMY (HU3NYECKOMY U TCHXHYECKOMY
3JI0POBBIO;

MOHUMAaHWE [IEHHOCTH MPaBUJI WHIWBHIYAJIbHOTO W KOJUIGKTMBHOTO 0€30MacHOro
MOBCJICHHS B CUTYAIIUSX, YIPOXKAIOMINX 3J0POBBIO U KM3HU JIFOICH;

OCO3HAHHUE TMOCICACTBUH M HEINPHUATHS BPEAHBIX MPHUBBIUEK (yIMOTpeOICHUs
QJIKOT'0JI5, HAPKOTHKOB, KYPCHHS);

6) Tpya0BOro BOCIMTAHUSA:

TOTOBHOCThH K TPY/AY, OCO3HAHHUE IICHHOCTH MacTepCTBa, TPYIOI00unE;

TOTOBHOCTh K AaKTHBHOM JCATEIHHOCTH TEXHOJNIOTMYECKOM U  COIMAIbHOMN
HAIPABJIICHHOCTH, CIIOCOOHOCTh WHHUIIMMPOBATh, IUIAHUPOBATH W CaMOCTOSTEIIHHO
BBITIOJTHSATH TaKYIO JEATEIHHOCTD;

WHTEpPEC K pa3IuyHbM cdepaM TpodecCHOHATHHON JeATEeIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BHIOOp Oyayiield mpogecCuu U peann30BbIBaTh COOCTBEHHBIC
YKU3HEHHBIE TIJIaHbI,

TOTOBHOCTh M CIIOCOOHOCTHh K OOpPa30BaHHUIO M CaMOOOPAa30BaHUIO HA MPOTSHKEHUU
BCEH KM3HHU,;

7) 3K0JIOTHY€eCKOr0 BOCTIUTAHUS:

HKOJIOTMYECKH I1eeco00pa3Hoe OTHOUIEHHE K MPUPOJE KaK UCTOYHUKY >KU3HU
Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIINICHUE  YPOBHS  DKOJIOTMYECKOW  KYJIBTYphl: MOPUOOpPETEHHUE  OMbITa
MJIAHUPOBAHUS MOCTYIIKOB M OIICHKM MX BO3MOXHBIX MOCIEICTBUM NI OKPYKarOIIeh
cpenbl;

OCO3HAaHHME TNO0AJHHOTO XapaKTepa »HSKOJOTUYECKUX MpodJiieM M TyTed HX
peLICHHUS;

CHOCOOHOCTH MCHOJIB30BaTh MPUOOpETaeMble MPU MU3YYEHUU OMOJIOTHU 3HAHUS U
YMEHUS MPU PEUICHUU TPOOJIEM, CBI3aHHBIX C PALMOHAILHBIM MPUPOIOIIOIb30BaHUEM
(cobmoieHrie TIpaBWJI TOBEACHUS B MPUPOJAE, HAINpaBICHHBIX Ha COXpaHEHUE
paBHOBECHS B SKOCHCTEMAX, OXpaHy BUIOB, IKOCUCTEeM, Ouochepsl);

AKTUBHOE HENPHUATHE ICHUCTBUM, MPUHOCAIIUX BPEI OKPYKAIOIIEH NPUPOTHON
cpele, yMEHUE TMPOTHO3UPOBATh HEOIATOMPUITHBIC HSKOJOTUYECKHE TOCIEACTBUS
MIPEAIPUHUMAEMBIX JEHCTBUN U IIPEIOTBpAIIaTh UX;

HAJIMYUE Pa3BUTOrO SKOJOTMUYECKOTO MBIIUIEHUS, SKOJIOIMYECKON KYJIbTYPHI,
OMbITa JEATENBbHOCTA JKOJOTUYECKOW HAIMPABICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCA
VMU B TI03HABATEJIbHOM, KOMMYHUKATHUBHOM W COLIMAIIBHOM TMPAKTUKE, TOTOBHOCTH
K YYaCTHIO B MPAKTUYECKOU JAEATETbHOCTH SKOJIOTMYECKON HAMPABIEHHOCTH;
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8) HeHHOCTH HAYYHOI 0 NO3HAHMS:

c(OpMUPOBAaHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSl HAayKU U OOIIECTBEHHOW MPAKTUKH, OCHOBAaHHOTO Ha JHaliore KYyJbTYyp,
CHOCOOCTBYIOIIET0 OCO3HAHHUIO CBOETO MECTa B MOJIUKYJIbTYPHOM MHUPE;

COBEPIIICHCTBOBAaHNE S3BIKOBOM M YHMTATEIbCKOM KYIBTYphl Kak Cpe/IcTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJIbBMU 1 TIO3HAHUS MUPA;

MIOHUMaHUE crieuuPUKr OMOJIOTMH KaK HayKH, OCO3HAHMS €€ poJiu B (DOpMHUPOBAHUU
pPallMOHAILHOTO HAyYHOTO MBIIIICHHS, CO3JaHUHM IEJOCTHOTO TMPEACTaBICHUS
00 OKpY’KarollleM MHUpPE KaKk O €IWHCTBE IPHUPOJIbI, YEIOBEKa U OOLIECTBA, B 103HAHUU
OPUPOJHBIX 3aKOHOMEPHOCTEH M pelIeHUH MpoOJieM COXpPAHEHUS MPUPOAHOIO
paBHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTH OHMOJOTMM Ui COBPEMEHHOM IMBWIM3ALINN:
o0ecrieueHUsT HOBOT'O YPOBHA pa3BUTHUA MEIUIUHBL, CO3/JaHHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX PellaTh PEeCypCHbIC MPOOJIEMbl Pa3BUTHs UYEIOBEUYECTBA,
MOKCKA IyTeW BBIXOJIa M3 TIO0ATBHBIX HDKOJOTHYECKUX TMpoOJIeM M oOecreueHus
nepexojia K yCTOMUMBOMY Pa3BUTHIO, PAIIMOHATBHOMY HCIIOJIIB30BAHUIO MPHUPOIHBIX
pecypcoB u (GOPMUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HH,

3aWHTEPECOBAHHOCTh B MOJYYCHHH OMOIOTUYECKUX 3HAHUHU B MENSX MOBBIMICHUS
o0lell KyJIbTYpbl, €CTECTBEHHO-Hay4YHOW TI'paMOTHOCTH, KaK COCTaBHOM 4acTu
(YHKIIMOHAIbHOW TpaMOTHOCTH  oOydJaromuxcs, (opmMupyeMold mpu H3yYEHUU
OHOJIOTHH;

MOHMMAaHHE CYIITHOCTU METO/I0B ITO3HAHMSI, UCTIOIb3YEMBIX B ECTECTBEHHBIX HAYKaX,
CHOCOOHOCTH UCHOJIb30BaTh MOITYYaEMbIE 3HAHUA Ul AHAIW3a U OOBACHEHUS SBICHUN
OKpYKaIOIlIETr0 MHUpPa W TPOUCXONANMX B HEM HM3MEHEHWH, yMeHue JAenaThb
00OCHOBAaHHBIC 3aKJIIOUEHUST HAa OCHOBE HAYYHBIX (PAKTOB U HMEIOLIUXCA JaHHBIX
C LIEJIBIO MOJTYYEHUS JOCTOBEPHBIX BHIBOJOB;

CMOCOOHOCTh CAaMOCTOSITETIHHO UCIOIb30BaTh OMOOTHYECKUE 3HAHUS [T PELICHUS]
npoOJieM B peabHBIX KU3HEHHBIX CUTYAITHSX;

OCO3HAHWE I[IEHHOCTH HAyYHOW JAESITETHbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO U UCCIIEA0BATENbCKYIO AEITEbHOCT HHANBUAYAIFHO H B TPYIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HETPEPHIBHOMY 00pa30BaHUIO H CaMOOOPa30BaHHUIO,
K aKTUBHOMY I10JIy4€HHMIO HOBBIX 3HAHUI 110 OMOJIOrMU B COOTBETCTBUU C KU3HEHHBIMU
HOTPEOHOCTSAMH.

METAINPEAMETHBIE PE3YJIBTATBI

MertanpeaMeTHble pe3ylnbTaThl OCBOGHMsS ydeOHoro mnpeamera «buonorus»
BKJIFOYAIOT:  3HAYUMblEe i1 (OPMUPOBAHHMS  MHUPOBO33PEHHS  OOy4arolmuXxcs
MEXIUCIUTUIMHAPHBIE (MEXKIPEIMETHbIE) OOIIeHAYYHbIE TIOHSTHS, OTPaKaIoIIne
LEJIOCTHOCTh HAYYHOW KapTHUHBI MUPA U CIIENU(PUKY METOAOB MO3HAHUS, UCTIOIb3yEMbIX
B €CTECTBEHHBIX HayKaX (BEILECTBO, DHEPrus, SBJICHHE, MPOLECC, CUCTEMA, HAayUHBbIH
(dakT, MNPUHLHUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCIEIOBAHUE,
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HaOII0/ICHNEe, U3MEPEHUE, SKCIIEPUMEHT U JIPYTUX), YHUBEpCAJIbHbIC yueOHbIE JCHCTBUS

(mo3HaBaTeIbHbIE, KOMMYHHKATHBHEIC, PETYJISITHBHEIC), o0ecCTIeYMBAOIINE
dopmupoBanue (YHKIIMOHAIHHOW T'PaMOTHOCTH W  COIMAIBHOW  KOMIICTCHITUU
o0 ydJaronmxcs, CIOCOOHOCTH oOy4Jarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIUCIMIUIMHAPHBIE, MHPOBO33PEHUECKUE 3HAHUSI W YHUBEpPCaJIbHbIE Yy4eOHbIC
JIEVCTBUSA B ITO3HABATEILHOW U COLMATILHOM MTPAKTHUKE.

Ilo3HaBaTebHbIC YHUBEPCAJIbHbIC Y4eOHbIC AeICTBUSA
ba3oBble Jjoruyeckue AeMcTBUA:

CaMOCTOSITEIbHO (POPMYJIMPOBATH M AKTYaJIM3UPOBaTh MPOOJIEMY, pacCMaTPUBAThH
€€ BCECTOPOHHE;

MCIIOJIB30BaTh P OCBOEHUU 3HAHWM MPUEMBI JJOTUYECKOTO MBILUICHUS (aHAIU3a,
CHHTE3a, CPaBHEHU, KJIACCU(PUKAUU, 0000LIEHN ), PACKPBIBATH CMBICI OMOIOTUYECKUX
NOHATUN (BBLAETATh MX XapaKTepHble NMPU3HAKH, yCTaHABIMBATh CBSA3M C JAPYTUMHU
MOHSITUSIMU );

OIPEACIATD L€ JAESITEIbHOCTH, 33J1aBasi TapaMeTPbl U KPUTEPUU UX JOCTUKEHUS,
COOTHOCHUTB Pe3YyJIbTaThl AEATEIBHOCTU C MTOCTABICHHBIMU LIEJISIMH;

UCIOJIb30BaTh OMOJOTMYECKHE OHATUS )11 O0BSICHEHUS (DAKTOB U SBJICHUM KUBOU
OPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYXKICHUS (MHAYKTUBHbBIC, IEYKTHUBHBIE, [0 AHAJIOIHH),
BBISIBJISITh  3aKOHOMEPHOCTH W NPOTHUBOPEYUS B PACCMATPHUBACMBIX  SIBJICHUSX,
(OpMyIHpPOBATh BBIBOABI U 3AKIIOUECHMUS;

IIPUMEHATh CXEMHO-MOZEIBHBIE CPEACTBA JUIsl IIPEICTABICHUs CYIIECTBEHHBIX
CBS3€M M OTHOLIEHUIN B M3y4aeMbIX OMOJIOTUYECKUX OOBEKTAX, a TAKKE MPOTUBOPEUUI
pa3Horo poja, BbIABICHHBIX B PAa3IMYHBIX HH()OPMALMOHHBIX NCTOUYHUKAX;

pa3pabaThiBaTh IUIaH pEUICHUS MpoOJeMbl ¢ y4ETOM aHalM3a HMEIUXCcs
MaTepUAbHBIX U HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JIEATEIBHOCTb, OLICHWBATH COOTBETCTBUE PE3YJITATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEICTBUN J€ATENbHOCTH;

KOOPIMHUPOBATH U BBINOJHATH pabOTy B YCIOBHSIX PEalbHOIO, BUPTYaJIbHOTO U
KOMOMHUPOBAHHOI'O B3aUMO/ICHCTBHS;

pa3BUBaTh KPEATUBHOE MBILUIEHUE IPU PELLIEHUH )KU3HEHHBIX POOJIEM.

BbazoBble ucciienoBarebCKHe 1eHCTBUS:

BJIQZIETh HABBIKAMM Y4E€OHO-MCCIEAOBATEIbLCKOM UM IPOCKTHOW JIESITEIbHOCTH,
HaBbIKAMHU pa3peltieHus mpoosaeM, CHOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSTETEHOM Y
ITOMCKY METOJOB PELICHUs MPAKTUUYECKUX 33]1a4, NMPUMEHECHUIO Pa3JIMYHBIX METOJIOB
MIO3HAHUS;

WCIIOJIb30BATh PA3JIMYHbBIE BUJIBI ACATEIBHOCTH MO MOJYYE€HUIO HOBOI'O 3HAHHUS, €r0
UMHTEpIpeTaIuu, Npeoodpa3oBaHuI0 U TPUMEHEHUIO B yY€OHBIX CUTYAIUsAX, B TOM YUCJE
IPU CO3/IaHUHY Y4EOHBIX U COLUANIbHBIX MIPOEKTOB;

dbopMHUpOBaTh HAy4YHBIM THUI MBIIUICHUS, BIAJAETh HAYYHOM TEPMHHOJOTHUEH,
KJIFOYEBBIMU TOHSTUAMU U METO/IAMU;
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CTaBUTH U HOPMYIHPOBATH COOCTBEHHBIE 33/1a4U B 00pa30BaTEIbLHOM JEATeIHHOCTH
Y KU3HCHHBIX CUTYAIIUsX;

BBISIBJISITH IPUYMHHO-CIICICTBEHHBIC CBSA3H U aKTYaJIM3UPOBATh 3a/1a4y, BHIIBUTATh
TUNoTe3y €€ pelIeHus, HaXOAUTh apryMEHTHI JJIs JI0Ka3aTelIbCTBA CBOMX YTBEPIKICHHUM,
3aJ1aBaTh MapaMeTPbl U KPUTEPUH PEIICHIS;

aHATM3UPOBATH TOJYYEHHBIE B XOJIC PEIICHHs 33a4dl PE3yJIbTaThl, KPUTHUECKU
OIICHHBATh X JJOCTOBEPHOCTH, IIPOTHO3UPOBATh N3MEHEHHUE B HOBBIX YCJIOBHSX;

JIaBaTh OIICHKY HOBBIM CHUTYAIIUsIM, OLICHUBATh TPHOOPETEHHBIHN OIIBIT;

OCYIIECTBJIATH LI€TICHANIPABICHHBIN ITOUCK MEPEHOCA CPEACTB U CIIOCO00B ACHCTBUS
B ITPOECCUOHATILHYIO CPEIY;

YMETh IIEPCHOCHTh 3HAHUS B II03HABATCIbHYI0 M IPAKTHYCCKYI0 00JIaCTH
KU3HEICATCIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HbIX MPEAMETHBIX 00J1acTei;

BBIJIBUTATh HOBBIE UJICH, NIPEJIaraTh OPUTMHAIBHBIE MOIXObI U PEIIEHHUs, CTABUTh
mpoOJIEMBI U 33]1a4H, TOMYCKAIOIUE AIbTEPHATHUBHBIE PEIICHUS.

Pabora ¢ undgopmanmei:

OPUEHTUPOBATHCS B PA3NIMYHBIX HMCTOYHMKAX HHGPOpMalnuu (TEKCTe y4yeOHOro
nocoOusi, HAyYHO-TIONYJIIPHOM TUTEpaType, OMOIOrMYECKUX CI0BAPSAX U CIPABOYHHKAX,
KOMITBIOTEPHBIX 0a3ax JaHHbIX, B HTepHeTE), aHaau3upoBaTh HHPOPMAILIHIO
pa3’MYHbIX BUIOB U (DOPM MpEACTaBICHUS, KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTD U
HEIIPOTUBOPEUYUBOCTE;

bopMyIMpOBaThH 3aIIPOCHl M IPUMEHATH PA3IMYHbIE METOBI MPH MMOUCKE U 0TOOPE
O6uonoruyeckoi nHGopMaluu, HeOOXOIUMOM ISl BBIMOTHEHUS yUeOHBIX 3a/1a4;

npuoOpeTaTh  ONBIT  WCIOJNB30BAHUS ~ MH(POPMAITMOHHO-KOMMYHHKATHUBHBIX
TEXHOJIOTUM, COBEPIIEHCTBOBATh KYJIbTYPY AKTUBHOIO MCIOJIb30BAHUS PA3JIMYHBIX
HOMCKOBBIX CUCTEM;

CaMOCTOSITEJILHO BHIOMPATh ONTHUMAIBbHYIO ()OpPMY MPECTABICHUS OUOIOTUYECKON
uHdopManuu (CXeMbl, rpauKy, JuarpaMMbl, TAOTUIBI, PUCYHKU U IPYTOE);

MCII0JIb30BaTh HAYYHBIA A3BIK B KAUECTBE CPEACTBA MPU pabOTe ¢ OMOJIOrnYECKON
uH(poOpMaLMe: NMPUMEHATh XUMHUYECKHE, (DU3MYECKHE U MATEMaTUUYECKHUE 3HAKU H
CHUMBOIJIBI, OpMYJIbI, a00OpEBUATYPY, HOMEHKJIATYPY, UCIO0JIb30BATh U MPEOOPa30BLIBATH
3HAKOBO-CHMBOJIMYECKUE CPENICTBA HATJISAHOCTH;

BJIaJIETh HABBIKAMU pACIIO3HABAHMS W 3allMThl MH(POpMaLUU, UHPOPMALUOHHOU
0€30MacHOCTH JTUYHOCTH.

KoMMyHHKaTHBHbIC YHUBEPCAJAbHbIC Y4eOHBIE 1eiCTBUSA
OoO1enne:

OCYIIIECTBIIATh KOMMYHHUKAIIMM BO BceX cdepax KHU3HH, aKTUBHO y4acTBOBATh
B JMAJIOre WM JUCKYCCUM TIO CYIIECTBY OOCyXJaaemol TeMbl (yMEHUE 3aJaBaTh
BOITPOCHI, BBICKA3bIBATh CYXXJAEHHSI OTHOCUTEIBLHO BBIMOJHEHUS TMpejiaracMoi 3ajaadu,
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YYUTHIBATh UHTEPECHI M COTJIACOBAHHOCTH IMO3UIIUNA JAPYTUX YYACTHHKOB JUAOra WU
JUCKYCCHH);

pacrno3HaBaTh  HEBepOalbHBIC CpeACTBa  OOIIEHUS, TIOHUMAaTh 3HAYCHHE
COLIMANILHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUSI KOH(MIMKTHBIX CUTYallUid, YMETh
CMATYATh KOH(IMKTHI U BECTH TIEPETOBOPHI;

BJIQJIETh PA3MUYHBIMU CIIOCOOaMU OOIIEHUST U B3aMMOJACHCTBUSA, TMOHUMATH
HAMEPEHHS JIPYTUX JIIOJICH, MPOSBIATh YBAKUTEILHOE OTHOIICHUE K COOCCETHUKY U
B KOPPEKTHOM popme popMynrpoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO MU3JIaraTh CBOKO TOYKY 3PCHHUS C UCITOJIb30BAHUEM SI3BIKOBBIX
CpPEICTB.

CoBMmecTHasl 1eATEJIbHOCTh:

MMOHUMATh M UCTIONH30BATh MPEUMYIIIECTBAa KOMAHIHON M MHIMBUIYaIbHON pabOTHI
IpU pelieHUu OUOIOTHYECKOM MpobieMbl, 000CHOBBIBATh HEOOXOJUMOCTh TPUMEHEHUS
IPYNIOBBIX (POPM B3aUMOACHCTBUS MPH PEIICHUN YyueOHOHU 3a7a4H;

BBIOMPATh TEMATHUKY U METOJIBI COBMECTHBIX JIEUCTBUM ¢ yUETOM OOIIMX MHTEPECOB
¥ BO3MOXKHOCTEH Ka)KJIOTO WJieHA KOJUIEKTHBRA,;

MPUHUMATH [EJTH COBMECTHOU IESITEILHOCTH, OPTraHU30BBIBATh U KOOPAMHUPOBATH
JIEVCTBUA 110 €€ TOCTUKEHUIO: COCTABIIATH IIJIaH ACUCTBUN, PACIPEACIIATE POJIM C YIETOM
MHEHUN Y4aCTHUKOB, 00CYXAaTh pe3yIbTaThl COBMECTHOM padOTHI;

OIICHMBATh KAueCTBO CBOETO BKJIAJa W Ka)kJIOT0 YJaCTHUKA KOMaHIbI B OOIIWN
pE3yJIbTAT 10 pa3paboTaHHBIM KPUTECPUSIM;

npenjaratb HOBBIE TIPOSKTHI, OIICHWBATh HUIACH C TO3WIMH  HOBU3HBI,
OPUTHHAIBHOCTH, IPAKTUYECKOM 3HAYMMOCTH;

OCYIIECTBIISITh TTO3UTUBHOE CTPATETUYECKOE TTOBEICHUE B Pa3IMUHBIX CUTYAIIHSX,
IPOSIBIISATH TBOPUECTBO U BOOOpaKeHHUE, ObITh MHUIIUATUBHBIM.

PerynsiTuBHBIe YHUBEPCAJIbHbIE YUeOHbIE IeHCTBUS
Camoopranmszanus:

MCIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS ISl BBISIBICHUS MPOOJIEM M HMX PEIICHUS
B )KU3HEHHBIX U YYCOHBIX CUTYaLIUSIX;

BBIOMPATh HA OCHOBE OMOJIOTUYECKUX 3HAHUH 1EJIEBBIC U CMBICIIOBBIC YCTAHOBKH B
CBOHUX JICMCTBUSIX U MTOCTYIKAaX 10 OTHOILLIEHUIO K KHUBOW MPUPOJIE, CBOEMY 3HOPOBBIO U
3I0POBBIO OKPYXKAIOIINX;

CaMOCTOSITEJILHO ~ OCYILECTBIISITh  [MO3HABATEIBHYIO  JIESATEIbHOCTh, BbISIBISTD
npoOsieMbl, CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 3alauyd B 0Opa3oBaTebHOMN
JEATENbHOCTU U )KU3HEHHBIX CUTYaLUSX;

CaMOCTOSITEJIbHO COCTABJIATh IUIAH PEIICHHS MPOOJEeMbl ¢ Y4ETOM HMEIOIIUXCS
PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATOUTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacmupsTh paMKid Y4€OHOTO TPeIMeTa Ha OCHOBE JTMYHBIX TPEIMOYTCHHIA;

JiefaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBAaTh €ro, OpaTh OTBETCTBEHHOCTH
3a peLIEHUE;
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OLIEHUBATh PUOOPETEHHBIH OIBIT;

CHOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO IIUPOKOW SPYAMIIMU B Pa3HBIX
o0MacTAX 3HAHWUN, TOCTOSIHHO TIOBBIIATh CBOM OOpPa30BaTEIbHBIA U KYJIbTYPHBIH
YPOBEHB.

CaMOKOHTpPOIIB:

JaBaTb OLICHKY HOBBIM CHUTYyalHsIM, BHOCHUTb KOPPEKTHBBI B JIESATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIQJICTh HABBIKAMM IO3HABATEIbHOW PEQPIIEKCUU KAK OCO3HAHMSI COBEPIIAEMBIX
JNEUCTBUM U MBICIATEIBHBIX MPOLIECCOB, UX PE3YyJbTATOB U OCHOBAaHMI, MCIIOIb30BATh
npu€MBbI pedIeKCHH [T OLIEHKU CUTYAIH, BBIOOpA BEPHOTO PEIICHHUS;

YMETh OLIEHUBATH PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHHKECHHUIO;

IIPUHUMATh MOTUBBI U apIYMEHTBI APYTHUX IIPU aHAJIN3€ PE3YyJIbTaTOB AEATEIbHOCTH.

IIpunsaTue ceds U Apyrux:
MPUHUMATH ce0sl, TOHUMAas CBOU HEIOCTATKU U JJOCTOMHCTRBA;
MIPUHUMATh MOTHUBBI U aPT'YMEHTBI APYTUX MPU aHAIIA3€ PE3YIbTATOB JIESITEIbHOCTH;
MPU3HABATh CBOE MPABO U MPABO IPYTUX HA OIITUOKY;
pa3BUBaTh COCOOHOCTH MOHUMATh MUP C TIO3UIUHU IPYrOro Ye0BEKA.

HPEAMETHBIE PE3YJIBTATBI

[IpenmerHbie pe3ynbTarbl ocBoeHUs nporpammbl COO 1o 6uosorun Ha 6a30BOM
YPOBHE BKJIIOYAIOT crienuduueckue g ydeOHOro mpenmera «bUONIOTHS) HaydHBIE
3HAaHWs, YMEHUS U  CIOCOOBl  JACMCTBUA MO  OCBOGHHUIO, HHTEpIpETalluu
U TpeoOpa30oBaHUIO 3HAHWMA, BHUIBI NEATEIBHOCTH IO MOJMYYEHHWIO HOBOTO 3HAHUSA U
IOPYMEHEHUIO 3HAaHUM B pa3IM4YHbIX Y4YEOHBIX CHUTyalUsX, a TaKK€ B PpEaIbHBIX
KU3HEHHBIX CHUTYyallMsIX, CBSI3aHHBIX C Ouonorueid. B mporpamme mnpenMeTHbIE
PE3yNbTAThl IPEJICTABIEHBI MO TOJIaM 00yYEHHUSI.

[IpenmeTHbIE pe3ynbTaThl OCBOCHHS yueOHoro npeamera «buonorus» B 10 kiacce
JOJKHBI OTPaKaTh:

chOpMUPOBAHHOCTH 3HAHUHN O MECTE U POJIA OMOJIOTUU B CUCTEME HAy4YHOT'O 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI
MHUpa U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJE€ POCCUHMCKUX U 3apYOCKHBIX YUEHBIX-
OMOJIOTOB B  pa3BUTHE OHWOJOTWH, (PYHKIIMOHATLHOM TI'PaMOTHOCTH 4YeJlOBeKa
IUISl PELLICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PacKphIBaTh COAEpPKaHWE OMOJOTMYECKUX TEPMHUHOB U MOHATUH: JKU3Hb,
KJIeTKa, OpraHu3M, MeTabom3M (0OOMEH BEIIECTB U IIpeBpaIlicHUue YHEPTHUH), TOMEOCTa3
(camoperysiusi), ypOBHEBas OpraHU3allUs >KUBBIX CHCTEM, CaMOBOCIPOU3BEICHUE
(penpoayKIus), HACIEICTBEHHOCTh, N3MEHUUBOCTh, POCT U Pa3BUTHUE;

YMEHHE U3Jaratb  OWOJOTMYEeCKHe Teopuu  (KIETOYHas, XPOMOCOMHasl,
MyTallMOHHAs, [EHTpaJibHAs IOTMa MOJEKYJsipHOW Ouonorun), 3akonbl (I'. Mennens,
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T. Moprana, H.W. BaBunoBa) u yueHus (0 IeHTpax MHOTOOOPA3Us U MPOUCXOKICHUS
KynbTypHbIX pacrenuid H.M. BaBunoBa), ompenenstb TpaHUIbl UX HTPUMEHUMOCTU
K )KUBBIM CHCTEMaM;

YMEHUE BIaJeTh METOJAAMM HAy4YHOrO IMO3HaHWs B OMONOrMU: HAOIIOJEHUE
U ONHCAHME >KUBBIX CHCTEM, IPOIECCOB M SBJICHWI, OpraHu3alus U TPOBEIEHUE
OMOJIOrMYECKOr0 JKCHEPUMEHTA, BBIJBUKEHHE THUIIOTE3bl, BBISBICHHUE 3aBHCHUMOCTH
MEXJy HCCIEAYyEMBIMM BEJIMYMHAMH, OOBSICHEHHE IOIYYEHHBIX pE3YJIbTATOB,
WCTIOJb30BAHHBIX HAYYHBIX TOHSATHI, TEOPHA W 3aKOHOB, YMEHHE JeJaTh BBIBOJBI
HAa OCHOBAHUH MOJYYEHHBIX PE3yJIbTaTOB,;

YMEHHE BBIIETSATh CYIIECTBEHHbIE TMPU3HAKU BHUPYCOB, KIETOK MPOKAPHOT
W DYKapuoT, OJHOKIETOYHBIX W MHOIOKJIETOYHBIX OpPraHMW3MOB, OCOOECHHOCTH
IpoIeccoB: OOMEHa BEIIeCTB M MpEeBpallleHUs YHEpruu B KIETKe, (OoTOoCHHTE3a,
MJIACTUYECKOTO u AHEPreTUYECcKOoro oOMeHa, XEMOCHHTE3a, MUTO32,
Meio3a, OIIOIOTBOPEHMSI, Pa3MHOMKEHUS, WHAMBHUIYyaJbHOT'O pa3BUTHS OpraHu3Ma
(oHTOTEHE3);

YMEHHE TPHUMEHSTh TOJYYCHHbIE 3HAHUS Ui OOBSICHEHUS OHOJOTHYECKHIX
NPOLIECCOB U SIBJICHUMN, IJIs1 MPUHATUS NPAKTUYECKUX PELIEHUH B MOBCEAHEBHOMN KU3HU
C LIETIbI0 00ecTieueH s 0€30MaCHOCTH CBOETO 37I0POBbS U 3/I0POBbS OKPYKAKOIINX JIFOJIEH,
COOIOZIEHUS HOPM TPaMOTHOTO TOBEACHHS B OKpYXarolleid MNpUPOAHOU cpene,
IOHMMaHUE HEOOXOJMMOCTH HCIIOJIb30BaHUSI JOCTHKEHUM COBPEMEHHOW OMOJIOTHH U
OMOTEXHOJIOTUHN ISl pallMOHATIBHOIO IIPUPOIOIOJIb30BAHMS;

YMEHHME peulaTh 3JE€MEHTapHbIe '€HETUYECKUE 3aJa4l Ha MOHO- W JHUTHOpHIHOE
CKpElIMBaHUE, CLEIMJICHHOE HacCIeIOBaHUE, COCTABJIATh CXEMbl MOHOTHOPHIHOIO
CKpEIIMBaHUs I MpeACKa3aHus HACIeJOBaHU MPU3HAKOB Y OPraHU3MOB;

YMEHHE BBIMOJIHATH Ja00paTOpHbIE U MPAKTUYECKUE pabOoThI, COOIOAATH MpaBUiIa
npu padoTe ¢ yueOHBIM U JTA0OPATOPHBIM 000PYIOBAHUEM;

YMEHHE  KpPUTHYECKM  OLEHUBAaTh W  UHTEPIPETUPOBATH  MHPOPMAIIHIO
OMOJIOTUYECKOT0 COJAEPKAHMSI, BKIIOYAIOUIYIO MICEBJOHAYYHbIE 3HAHUS W3 Pa3TUUYHBIX
UCTOYHUKOB (CpeAcTBa MaccOBOM HHGMOpMaLMK, HAyYHO-IOMYJSAPHbIE MaTepUalibl),
OTUYECKHE aCHEKThl COBPEMEHHBIX HCCIEIOBaHMM B  OWOJIOTMH, MEIULIUHE,
OMOTEXHOJIOTHH;

YMEHHE CO3[aBaTh COOCTBEHHBIE NMHCbMEHHBIE U YCTHBIE COOOIIECHHMs, 0000IIas
OMOJIOTHYECKYI0 MH(OPMAIINIO U3 HECKOJbKUX HMCTOYHHMKOB, TPAMOTHO HCIOJIb30BAThH
MOHSITUMHBIA anmapat OMOJIOTHH.

[IpenmeTHble  pe3ynbTaThl  OCBOeHUs  ydyebHoro mpeametra  «buomorus»
B 11 KJ1acce NOKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUHN O MECTE U POJIM OMOJIOTUY B CUCTEME HayYHOT'O 3HAHUS
€CTECTBEHHBIX HayK, B (POPMHUPOBAHUHM COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTHHbI
MUpa M HAy4YHOTO MHUPOBO33PEHHUS, O BKIJIAJE€ POCCUUCKUX M 3apyOEKHBIX YUEHBIX-
OMOJIOrOB B  pa3BUTHE OHMOJOTUHM, (PYHKIMOHAIBHOM TI'pPaMOTHOCTH YeJIOBEKa
IUISl pELICHMS )KM3HEHHBIX 33/1a4;
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YMEHHE PACKPBIBATh COJEPKAHHE OMOJOTHYECKUX TEPMUHOB U TIOHSTHM: BU],
MOMYJAIUsA, TEeHOPOH, SBONIONUSA, JBIKYIIME CUIbl  ((PakTOphl) HSBOJIONUH,
MPUCTIOCOOTIEHHOCTh  OPTaHU3MOB, BHJ000pa30BaHWE, JKOJOTHYECKUE (HAKTOPHI,
AKOCUCTEMA, MPOJYIIEHThI, KOHCYMEHTHI, PEAYIICHThI, e MUTAHUs, dKOJOTHYECKas
nvupamujia, buoreoreHos, ouochepa;

YMEHHE HW3Jlarath OMOJOTHYECKHe Teopuu (dBomornuoHHas Teopus Y. JlapeuHa,
CUHTETHUYECKAsT TEOpHUs DBONIOIMHU), 3aKOHBI M 3aKOHOMEPHOCTH (3apOJBIIICBOTO
cxonctBa K.M. bspa, yepenoBaHusl TJIaBHBIX HANPABICHUM M MYyTEH HBOIIOLUU
A.H. Cesepuona, yuenus o 6mocepe B.M. Bepnanckoro), onpenensiTe IpaHULBl UX
IPUMEHUMOCTH K KMBBIM CHUCTEMaM;

YMEHHE BJJE€Th METOJAMH HAyYHOrO II03HAHWA B OWOJIOrMM: HAOJIOJCHHE
U OINKHCAHME >KUBBIX CHCTEM, IPOIIECCOB W SBJICHWI, OpraHu3aius U MPOBEICHUE
OMOJIOTUYECKOTO HKCIICPUMEHTA, BBIJBUKEHUE THUIIOTE3bl, BBISIBICHHUE 3aBUCUMOCTHU
MEXJIy HWCCICIyeMbIMH BEJIMYMHAMH, OOBSICHCHHE IIOJIYUCHHBIX DPE3yJIbTaTOB,
UCIIOJIb30BAHHBIX HAYYHBIX TMOHATUMA, TEOPUH M 3aKOHOB, YMEHHE JeNiaTh BBIBOJIBI
Ha OCHOBAHUU TOJIYYCHHBIX PE3yJIbTATOB,;

YMEHHE BBIJEISITH CYIIICCTBEHHBIC TTPU3HAKH CTPOCHUSI OMOJIOTHYECKUX O0BEKTOB:
BUJIOB, TOMYJISIUNA, TMPOMYIIEHTOB, KOHCYMEHTOB, DEIYIICHTOB, OHOTEOIIEHO30B W
9KOCUCTEM, OCOOCHHOCTH IMPOIIECCOB: HACIICCTBCHHON M3MEHUYHMBOCTH, €CTECTBEHHOTO
otrbopa, BU1000pa30BaHUsl, IPUCIIOCOOJICHHOCTH OPTraHU3MOB, ICHCTBHUS IKOJIOTHIECKUX
(GakTOpOB Ha OpraHU3MbI, MEPEHOCAa BEIIECTB M IIOTOKA SHEPIUM B JKOCHCTEMAX,
AHTPOINOTEHHBIX N3MEHEHHUI B SKOCUCTEMAX CBOEH MECTHOCTH, KPYrOBOPOTA BEIIECTB U
OMOTreOXMMHUYECKHUX IIUKIOB B Onocdepe;

YMEHHE TPUMEHSTh TMOMyYeHHBIC 3HAHUA MJI1 OOBSICHEHHS OHOJIOTHYECKHUX
MIPOLIECCOB W SBJICHUH, JJISl IPUHATHA MPAKTHUYECKUX PEIICHUN B MMOBCEAHEBHOM KU3HU
C IIeTIbI0 0OeCTIeUeHH S OE30IMaCHOCTH CBOETO 37I0POBBS U 3/IOPOBhS OKPYKAIOIINX JIFOJICH,
COOJIIOJIEHUSI HOPM TpPaMOTHOTO TIOBEJCHHWS B OKPYXKAIOMIEW MPUPOTHON cpejle,
MOHNMaHUE HeOOXO0IMMOCTH MCITOJI30BaHUS JTOCTH)KEHU COBPEMEHHON OMOJIOTHUH IS
PaIMOHAIILHOTO TIPUPOIOTIOJIb30BAHUS;

YMEHHE peliaTh >3JeMEHTapHbIe OHOJOTMYECKUE 3a7adM, COCTaBIISATH CXEMBI
NepeHoca BEUIECTB U SHEPTUU B SKOCUCTEMAX (1[€NU MUTAHUS);

YMEHHE BBITIOJIHATH JIA0OpaTOPHBIE M MPAaKTHYECKUE paboThl, COOJIIOAATh MpaBHIIa
pu paboTe ¢ yueOHBIM U JIA0OPATOPHBIM 000PYI0BAHUEM;

YMEHHE  KPUTHYECKH  OIEHWBaTh W  HMHTEPIPETUPOBAThH  HHGPOPMAIIUIO
OMOJIOTUYECKOTO COJEPIKAHMS, BKIIOYAIONIYIO TCEBAOHAYYHBIC 3HAHUS U3 PA3TUYHBIX
WUCTOYHUKOB (CpeACTBAa MAaccOBOW WH(GOpMAIMK, HAYIHO-IIOMYJIIPHBIC MaTepUallbl),
paccMaTpHBaTh IJI00ATBHBIC KOJOTUUECKHE TTPOOIEMBI COBPEMEHHOCTH, ()OPMUPOBATH
10 OTHOIIIEHWIO K HUM COOCTBEHHYIO TTO3UIIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHBIE COOOIIEHUs, 00001Ias
OMONIOTUYECKYI0 MH(DOPMAITNIO M3 HECKOJbKHX HCTOYHHKOB, TPAMOTHO HCIIOJNb30BATh
MOHSITUIHBIN anmapaT OMOIOTHH.
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