MunucTepcTBO HaykH U Bbiciiero oopazoBanus Poccuiickoit denepanmn
(benepanbHOE TOCYIApPCTBEHHOE OIOKETHOE 00pa30BaTeIbHOE
YUPEKICHUE
BBICIIIETO 00pa30BaHUs
«Eneuxuii rocynapcreeHnblii yausepcurer um. U.A. bynuna»
(PI'BOY BO «EI'Y um. U.A. Bynunay)

YHUBEPCUTETCKAA 'MMHA3USA

«YTBEPKIAIO»

PABOYAS ITPOI'PAMMA

yueOHoro npeamerta «buoJsiorus»

(Yyriy6JieHHbIH YPOBEHbD)

st ooyvatromuxcs 10-11 kiaccos

Eaen - 2024



HOACHUTEJIBHAA 3AIIMCKA

IIpu pa3paboTke mporpaMMbl MO OMOJIOTUM TEOPETUUYECKYIO OCHOBY ISt
oTpezeNieHus] MOAX0J0B K (OPMHUPOBAHUIO COAEpKAaHUSA Y4eOHOTO NIperMera
«buonorusa» cocraBwin: KoHuentyainbHble mnonoxkenus DProcC COO o
B3aMMOOOYCIIOBIEHHOCTH 1IeJied, COoAepKaHUs, pPe3yJbTaToB OOydYeHus u
TpeOOBaHUI K YPOBHIO MTOATOTOBKH BBIITYCKHUKOB, MOJTO0KEHUS 00 O0IIUX IENsIX
U IPHUHIMIAX, XapAKTEPU3YIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEIHErO
obmiero oOpa3oBanusi B Poccmiickoii denepanuu, a TakkKe IOJOKECHHUS O
cnenuduke OWoONOruM, €€ 3HAUYEHUHM B TMO3HAHUHM JKUBOW MPHUPOABI H
00€eCIeueHNH CYILIECTBOBAaHUS YelloBeuecKoro odmecta. CoriacHO Ha3BaHHBIM
HOJIO’KEHUSIM, OIPEEIIEHbl OCHOBHbBIE (DYHKIIMU IPOTpaMMBbl IO OMOJIOTUHU U €€
CTPYKTYpa.

[IporpaMma mno Ouosornu Aa€T NPEACTABIEHUE O LEIsAX, 00 oben
CTpaTreruu OOy4YeHHs, BOCHUTAHUS M Pa3BUTHs OOYyYalOLIUXCS CpeACTBAMU
yueOHOro mnpenMera «buonorus», omnpeaenser o00s3aTenbHOE MPEIMETHOE
COJlep)KaHUE, €ro CTPYKTypy, paclpeneileHue Mo pasjenaM U Temaw,
PEKOMEHIYEMYIO TIOCJIEA0BATENIbHOCTh M3Y4YEHHUs] Y4yeOHOro marepuana cC
y4€TOM  MEXKIPEAMETHBIX M BHYTPUIPEIMETHBIX  CBA3€H,  JIOTMKH
00pa30BaTEIHLHOTO MPOIIECCa, BO3PACTHBIX OCOOCHHOCTEH 00yJarOImMnXCsl.

B mporpamme 1o OuoNOrMM Tak)Ke YYUTHIBAIOTCA TpeOOBaHUSA K
IUITAaHUPYEMBIM JIMYHOCTHBIM, METANpPEAMETHBIM U IPEIMETHBIM pe3yJbTaTam
oOyueHuss B (OPMHUPOBAHMM OCHOBHBIX BHJIOB y4€OHO-IIO3HABATEIbHOMN
JESITENbHOCTH/YU€OHBIX AEUCTBUN OOYYarOIIMUXCS MO OCBOCHUIO COAEpPKaHMS
OMOJIOTUYECKOro 00pa30BaHMS.

B nporpamme mno Owuonorum (10—11 knaccel, yriiyOieHHbIH YpPOBEHb)
peai30BaH NPUHLMI MPEEMCTBEHHOCTH B HU3Y4YEHUM OWOJIOrUM, Ojarogaps
yeMy B HEW MpOCMaTPUBAETCS HAMNpPAaBIECHHOCTh Ha pa3BUTUE 3HAHUM,
CBSA3aHHBIX C (OPMHUPOBAHHMEM €CTECTBEHHO-HAYYHOTO MHPOBO33PEHHUS,

OCHHOCTHBIX OpHGHTaHPII)'I JINYHOCTH, 9KOJIOTHYCCKOI'O MBIIIJICHUNA,



NPEJCTaBICHUNA O 3J0pPOBOM 00pa3e >KM3HU M OEpeXHBIM OTHOIIEHHUEM K
OKpyXawuied npupoaHot cpene. IlostoMy Hapsgy ¢ U3yYEHHEM
001IEOMOOTNYECKUX TEOPHl, a TakKe 3HAHUU O CTPOCHUU JKUBBIX CHUCTEM
pa3HOro paHra M CYIIHOCTH OCHOBHBIX INPOTEKAIOIIMX B HHUX IMPOIECCOB B
nporpaMme Mo OHWOJOTMM YAECIEHO BHHMAHUE HCIMOJIB30BAHUIO TOTYYCHHBIX
3HAaHUU B NMOBCEIHEBHOM KU3HU JJIS1 PELICHUS IPUKIIAHBIX 33a]a4, B TOM YHUCIIE:
OpoQUIAKTUKM  HACJIEJICTBEHHBIX  3a00/ieBaHMN  4YeJIOBEKa,  MEIUKO-
T€HETUIECKOTO KOHCYJIbTUPOBaHUS, 000CHOBaHUS IKOJIOTUIECKU
11eJIECO00pa3HOr0 TOBEJICHUS B OKpY)KAlOIIeH NPHUPOJAHON Cpele, aHaau3a
BIIVSTHUSI XO3SMICTBEHHOM JIEATENHHOCTH YEJIOBEKa Ha COCTOSTHHE MPUPOIHBIX H
HUCKYCCTBEHHBIX ~ DKOCHCTEM.  YCHWIEHHE BHHMaHHA K  MPHUKIAIHON
HampaBJIeHHOCTH  y4deOHOro  mpeamera  «buonmorus»  MPOIUKTOBAHO
HEOOXOJIMMOCTBIO O0ECIIEUEHHUs YCIOBUI NIl PEIIEHUS] OAHOW M3 aKTyaJIbHBIX
3aa4 IIKOJBHOTO OWOJOTUYECKOTO OOpa30BaHMs, KOTOpas MPEAToNaraeT
(dopmMupoBaHue y 00y4aromMxcsi CIOCOOHOCTH alaliTUPOBATHCS K U3MEHEHUAM
JMHAMUYHO Pa3BUBAIOILETOCS COBPEMEHHOI O MHpA.

buonorus Ha ypoBHe cpelnHero oOuiero oOpa3zoBaHUsl 3aHUMAET Ba)KHOE
mecTo. OHa obecrieunBaeT (popMUpPOBAHUE Y OOYUAIOIIUXCS MPEICTABICHUN O
Hay4YHOW KapTHHE MHpA, pacIIUpsieT U 0000IIaeT 3HaHUS O KUBOH Mpupoe, e
OTJMYUTENBHBIX MPHU3HAKAX — YPOBHEBOW OpPraHM3AIMH U IBOJIOLUHU, CO3/AET
yCIOBUSL  JUIs: TO3HAHWS 3aKOHOB JKMBOW TPUPOIBI, (QopMHpOBaHUS
(YyHKIMOHAIBHOW T'PAMOTHOCTH, HAaBBIKOB 3JI0POBOrO M 0Oe3omacHoro obpasza
KU3HU, DSKOJOTHUECKOrO MBIIUICHHS, IIEHHOCTHOTO OTHOIICHHUS K JKHUBOMN
IOPUPOJIE U YEIOBEKY.

Bonpmoe  3HadueHume ~ OWONOrMs  MMEET  TaKkXkKe I pelIeHUs
BOCIIUTATENIbHBIX W Pa3BUBAIOIIMX 3a7a4 CpPeaHEro oOmero oOpa3oBaHMs,
coruanu3amnuu odyyarommuxcs. M3ydenne 6nomoruu od0ecrieurBaeT YCIOBUS IS
dbopMUpOBaHUS UHTEIUIEKTYATbHBIX, KOMMYHUKAIIMOHHBIX U MH(POPMAIITMOHHBIX

HaBBIKOB, ACTETUYECKOM KYJIbTYPBI, CHOCO6CTByeT HHTCIrpaliun OMOJIOTHYECKHUX



3HAHUM C TPEJCTABICHUAMH M3 JIPYrUX Y4YEOHBIX MPEIMETOB, B YAaCTHOCTH,
¢u3uku, xumun U reorpadun. Ha3zBaHHbIe TONOXKEHHS O MNpeJHA3HAYECHUU
yueOHoro nmnpeamera «buoNOrHs» COCTaBUIM OCHOBY I OIpPEAEIICHUS
HOJXOA0B K OTOOPY U CTPYKTYPHUPOBAHMIO €TO COACPMHAaHUS, MPEACTaBICHHOTO
B IIpOrpamMMe 1Mo OMOIOTHH.

OT60p comepkanusi yueOHOro mpemMera «buomorusi» Ha yriryOJaeHHOM
YpOBHE OCYIIECTBIEH C TO3UIHMK KYyJbTYpOCOOOpPa3HOro TMOJAX0/aa, B
COOTBETCTBUM C KOTOPHIM OOYYarOIIMECs JIOJKHBI OCBOUThH 3HAHMSI U YMEHUS,
3HauuMBble JUIs (popMHpoOBaHMS OOLIEH KyJNbTYpbI, ONPEACNAIONNEe aIeKBATHOE
IIOBEJICHUE YEJIOBEKAa B OKPYKAIOIIEH MNPUPOJHONU Cpene, BOCTPEOOBAHHBIE B
NOBCEHEBHOM JKU3HU U NPAKTUYECKOH aesTenbHOCTH. Ocoboe MecTo B 3TOU
CHUCTEME 3HAHMM 3aHMMAIOT JIEMEHTHI COJEPKaHUsA, KOTOPBIE CIyKAaT OCHOBOU
st (POPMHUPOBAHUSL TPEICTABICHUNA O COBPEMEHHOM €CTeCTBEHHO-HAay4YHOU
KapTUHE MHUpa M ILEHHOCTHBIX OpPHEHTAUUSAX JHMYHOCTH, CIOCOOCTBYIOIIUX
ryMaHU3aluu OMOJIOrHYECKOro 00pa3oBaHMU.

CrpykTypupoBaHHE COAEpX)aHUS y4eOHOro Marepuaja B Iporpamme Io
OMOJIOTMHM OCYIIECTBJIEHO C YYETOM MPHOPUTETHOIO 3HAYEHUS 3HAHUM 00
OTJIMYUTENbHBIX OCOOCHHOCTSIX JKMBOW MPUPO/BI, O €€ YPOBHEBOM OpraHU3aIuu
U DBOJMIOLMHU. B COOTBETCTBUM € A3THUM B CTPYKTYpe Y4e€OHOro MNpeaMera
«buonorus BBIAEIEHBI CIAEAYIOIIME COIEpPKATEIbHbIC JIMHUU: «bronorus kak
Hayka. MeToapl HaydyHOro no3HaHus», «Kierka kak OMoyioruueckas CUCTEMay,
«OpranuzMm kak Owuonorumyeckas cucrema»n, «CucreMa u MHOrooopasue
OPraHWYECKOTO0 MHpPa», «OBOJIOLMS JKABOW NPHUPOIAB», «IKOCHUCTEMBI H

[IpUCymue UM 3aKOHOMCPHOCTH).

HEJN U3YYEHUSA YYEBHOI'O ITPEJIMETA
ens nzyuenus: yuedHnoro npeamera «bruosnorus» Ha yriyOoJIeHHOM YpOBHE
— OBJIaJieHWE OOYYaroNUMHUCA 3HAHUSMHU O CTPYKTYPHO-(DYHKIIMOHAIBHON

opraHu3aluu JKHUBBIX CHUCTEM PpA3HOTO paHra © l'IpI/IO6p€T€HI/IC YMCHI/Iﬁ



UCIIOJIB30BaTh 3TH 3HAHUS JIJII TPAMOTHBIX JICHCTBUM B OTHOIIEHUH OOBEKTOB
YKUBOU MPHUPOJIBI U PEIICHUS PA3JIMUHBIX )KU3HEHHBIX MTPOOJIEM.

JlocTrkeHue Uenu u3ydeHus ydyeOHoro mnpeamera «buonorusi» Ha
yIiIyOJICHHOM YPOBHE 00€CIIEUMBACTCS PEIICHUEM CIEIYIOINX 3aau:

OCBOEHHE OOYYAIOIUMHUCS CHUCTEMbl 3HAHUN O OMOJIIOTMYECKUX TEOPHSIX,
YUYECHHUSIX, 3aKOHaX, 3aKOHOMEPHOCTSAX, THIIOTe3aX, MpaBUjiaX, CIyKalluX
OCHOBOM /111 (hOPMHUPOBAHUSI MPEACTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE
MUpa, O METOJaX Hay4yHOro I[I03HAaHMS, CTPOCHHUHM, MHOroo0pasuu u
O0COOEHHOCTSIX JKMBBIX CHCTEM PAa3HOTO YPOBHSI OpraHU3AIMH, BBIIAIOIIMXCSA
OTKPBITUSX U COBPEMEHHBIX HCCIIEIOBAHUSAX B OMOJIOTHH;

dopMupoBaHue y oOy4aroniuxcsi Mo3HaBaTeNbHbIX, UHTEIEKTYaIbHbIX U
TBOPUYECKHUX CIIOCOOHOCTEH B MPOLECCE aHaIM3a JAHHBIX O MYTSIX Pa3BUTHS B
OMOJIOTMU HAy4YHBIX B3TJSAJ0B, UACH M MOJIXOJIOB K M3YUYCHHUIO KUBBIX CHUCTEM
Pa3HOro YpOBHS OpraHu3alluy;

CTAQHOBJICHHE Yy O0OydYaromuxcsi OOIell KyJIbTypbl, (QYHKIIMOHAIBHON
IPaMOTHOCTH, pPa3BUTHE YMEHUW OOBSCHATH W  OLICHUBATH  SIBJICHHUS
OKPYKAIOLIEr0 MHpa KUBOW NPUPOJAbl HA OCHOBAHWM 3HAHUM U OMbITA,
MOJTYYEHHBIX MPU U3YYEHUU OMOJIOTUH;

dbopMupoBaHue y OOy4YarOIIMXCs YMEHHH WUIIOCTpUPOBAaTh 3HAUYCHHUE
OMOJOTMYECKUX 3HAHUM B MPAKTUUYECKOM NEATEIbHOCTH YEIOBEKa, Pa3BUTHUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUN U arpoOHOTEXHOJIOTUH;

BOCIIUTaHUE YOEXKJAEHHOCTH B BO3MOKHOCTH TO3HAHUSI YEJIOBEKOM >KHUBOU
OPUPOJIbI, HEOOXOAMUMOCTH OEpPEKHOr0 OTHOIIEHUS K HeH, CcoOMoaeHus
ATUYECKUX HOPM IPHU MPOBEACHUU OUOIOTUYECKUX UCCIIeI0BAHUM;

OCO3HAHUE IIEHHOCTU OWOJOTMYECKUX 3HAHUM [IJIsl TOBBIIICHUS] YPOBHS
IKOJIOTHYECKOUN KYIBTYPBI, 111 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

npUMEeHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHHI B TIOBCETHEBHOW >KU3HU

JUTA OLCHKH MOCJIEACTBAN CBOCU JESITEIbHOCTH 10 OTHOIICHUIO K OKPYIKAIOIIEH



cpene, COOCTBEHHOMY 370pOBbIO, OOOCHOBaHWE H  COONIOJCHHE Mep
npopUIaKTUKK 3a00JI€BaHUM.

B cucreme cpennero ob6mero oOpa3oBanusi «buonorus sBISIETCS
00s3aTEIbHBIM  yU4EOHBIM TPEAMETOM, BXOJAIIAM B COCTaB MPEAMETHOU

obnactu «EcTecTBEHHO-Hay4HbIE TPEIMETHI».

MECTO YYEBHOI'O IPEJIMETA B YYEGHOM IIJIAHE
Jlist w3ydeHuss OWOJIOTMM Ha YrIyOJICHHOM YPOBHE CpEIHEro OOIIero
obpazoBanus orBogutcs B 10 u 11 kmaccax — mo 102 gaca B kaxkaom (3 gaca B

HEJIETIO).

COAEPXAHME OBYUYEHUA
10 KITACC

Tema 1. Buosiorus Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJOTHU C OOIIECTBEHHBIMU, TEXHUYECKUMU
U JIPyTUMH €CTECTBEHHbIMU Haykamu, (uinocopuend, 3THUKOH, SCTETUKON U
npaBoM. Ponp Ouonmornu B (OpMHUPOBAHUM COBPEMEHHON HAay4YHOH KapTHUHBI
mupa. Crucrema OHOIOTMYECKUX HAYK.

Mertoapl 1o3HaHUS KUBOW MpUpoAbl (HAOIIOAEHHE, HKCIEPUMEHT,
ONKMCaHUE, HW3MEpEeHHue, KiacCupuKauus, MOACIUPOBAHNE, CTATUCTUYECKAS
00paboTKa JIaHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbuos, /[x. Yorcon u @.
Kpuxk.

Tabmuupl 1 cxeMbl: «MeToAbl MO3HAHUS KUBOW TPUPOIBD.

JlaGopaTopHble M NpaKkTHYecKne padoThbl:

[Ipaktnueckas pabora Ne 1. «Mcnonb3oBaHHE pa3IMYHBIX METOAOB IPH

U3Y4YE€HUU OMOJIOTMYECKUX OOBEKTOBY.



Tema 2. 7KuBble cucTeMbl U UX OPraHU3alUs.

KuBpie cucteMbl (OMOCUCTEMBI) Kak TMpeAMET HW3yYeHHUs OHOJIOTHHU.
OTnuyue )XUBBIX CUCTEM OT HEOPTaHUYECKON MTPUPO/IBI.

CBoiicTBa OWMOCHUCTEM H WX pa3HOOOpa3ue. YPOBHU OpraHU3aIud
OMOCUCTEM:  MOJICKYJISIPDHBIM,  KJIETOYHBIM, TKaHEBBIM, OpPraHU3MEHHBINH,
MOIMYJIIIUOHHO-BUIOBOM, DKOCUCTEMHBIHN (6moreoIeHOTHYCCKHIN),
ounocdepHsbIit.

JdeMoHCcTpanuu:

Tabmuuet u  cxembl: «OCHOBHBIE TPU3HAKU KU3HH», «YPOBHHU
OpraHU3alUy KUBOW MPUPOIBI.

O6opynoBanue: mojenb Mojekyibsl JTHK.

Tema 3. XumMnuecKkuii cOCTaB M CTPOEHHE KJIETKH.

XUMHAYECKAN COCTAB KIJIETKA. XMMHYECKUE BJIEMEHTBI: MAKPO3JIEMEHTHI,
MUKpO3JeMeHThl. Bosla 1 MUHEpaibHbIE BEIIECTRA.

OyHKIMM BOJbl W MHUHEpalIbHBIX BellecTB B Kierke. [logaep:xkanue
OCMOTHYECKOro OaaHca.

benku. CoctaB u cTpoeHne 6€1KoB. AMUHOKUCIOTHl — MOHOMEPHI OEIIKOB.
He3aMeHnmble M 3aMEHHMbIE AMHHOKHUCIOTBHL. AMHHOKHCIOTHBIM COCTaB.
YPpOoBHM CTPYKTYphI OETTKOBOM MOJIEKYIbI (IEpBUYHAS, BTOPUYHAS, TPETUYHAS U
YeTBEpPTUYHAsA CTPYKTypa). XUMHUYECKHE CBoMcTBa OenkoB. buomornueckue
(GyHKIIUM OENIKOB.

®depmeHThl — Ouonoruueckue kartanuzatopel. CtpoeHue ¢epMeHTa:
aKTUBHBIA LIEHTp, cyOcTpaTHas cneuupuuHoctb. KodepmenTsl. ButaMuHbI.
Otanaust PepMEHTOB OT HEOPTAHNYECKUX KaTaIM3aTOPOB.

VYraeBoapl: MOHOcaxapuibl (TUIFOKO3a, puOoO3a W JIE30KCHPH003a),
aucaxapuabl (caxapo3a, JaKTo3a) W Toiucaxapuibl (Kpaxmal, TJIMKOTEH,

1eJUTI0103a). bronornueckne GyHKIIUK YTIICBOIOB.



Jlunuaer:  Tpurauuepunbl, dochoaunuael, crepousibl. ['mapodunbHO-
ruapodoOHbie cBoiicTBa. buonornueckue QyHkuuu aunuaoB. CpaBHEHHE
YTJIEBOJIOB, OEIKOB U JIUIMKJIOB KAK HICTOUHUKOB SHEPTUH.

Hyxnennoseie xucnorel: JIHK wm PHK. Hykneorunsr — MoHOMEpBI
HyKJIenHOBBIX KUCIOT. CTpoenne u pynkunu JJIHK. Ctpoenue u pynkuun PHK.
Buaer PHK. AT®: ctpoenne u GyHKIHH.

[uronorus — Hayka o kierke. Krierounas Tteopuss — npumep
B3aUMOJICUCTBUS M€ W (AaKTOB B HAYYHOM MO3HAHMU. MeToabl H3ydeHUs
KJIETKHU.

Knerka kak memoctHas >xuBas cucrema. OOmIMe NPU3HAKK KIIETOK:
3aMKHYyTasl HapyxHass memOpaHna, moniekyisl JIHK kak reHerudeckuil ammapar,
CUCTEMa CUHTe3a OelKa.

Tumnel KIETOK: 3yKapuoTHueckas M mpokapuorudeckas. OcoOeHHOCTH
CTpO€HUs MpokapuoTnuyeckon kineTku. Kierounas crenka Oakrepuil. CTpoeHue
AYKapUOTHUYECKOW KIIETKH. OCHOBHBIE OTJIWYUSL PACTUTEIbHOM, >KUBOTHOU H
IpUOHOM KJIETKH.

IToBEepXHOCTHBIE CTPYKTYPHI KJIIETOK — KJIETOUHAs] CTEHKA, ITMKOKAINKC, UX
dbynkiuu. [Inasmatudeckas memOpana, e€ cBoiicTBa u ¢pyHkiuu. L{lurornaszma u
e€¢ opradouasl. OpgHomemOpaHHble opraHouasl kietku: OIIC, anmapar
lonbmxu, nmu3ocoMbl. [1onyaBTOHOMHBIE OpPraHOWBI KIJIETKHA: MHUTOXOHJIPUH,
mwIacTuapl.  [IpoMcXOokaAEeHHE MUTOXOHIPUM MW IUIaCTHA. Buabl 1acTtu.
HememOpanubie  OpraHoujibl  KJIETKU: PUOOCOMBI, KJIETOUHBIA  IEHTP,
LHEHTPHUOJIA, PECHUYKH, )KTYTUKH. DYHKIIMN OPraHOMAOB KJIETKH. BKItOUeHUsI.

Anpo — perynaropHsblil LeHTp kieTku. CTpoeHue sipa: siaepHas 000J04Ka,
Kapuoria3ma, XpOMaTUH, SAPBIIIKO. XPOMOCOMBL.

TpaHcnopT BEUIECTB B KIIETKE.

JdeMoHcTpanuu:

IToptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. IInelinen, P. Bupxos,
Jx. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pankiun, K. M. bap.



Huarpammel:  «PacnpeneneHne XUMHUYECKHUX JJIEMEHTOB B HEXKHBOUN
npupojie», «PacnpeneneHne XuMUYECKUX 2JIEMEHTOB B )KUBOU MPUPOJIEH.

Tabnuipl u cxeMmbl: «lleproauueckass TabIMIla XUMUYECKUX 3JIEMEHTOBY,
«CTpoeHue MoJeKylibl BOnbD», «buocunTe3 Oenka», «CTpoeHHE MOJIEKYJIbI
6enka», «Ctpoenne ¢epmenta», «Hyknennossie kucnorsl. JJHK», «Ctpoenue
Mosiekyinbl  AT®», «CTpoeHHe »yKapUOTHYECKOW KIETKH», «CTpoeHue
XKUBOTHOM  KIIETKW», «CTpPOEHME pACTUTENbHOM KIeTKW», «CTpoeHue
POKAPUOTHUYECKON  KIETKH», «CTpoeHHe sapa KIETKW», «YTJIEBOIbI»,
«JInuaey.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, OOOpYyIOBaHUE IJisi MPOBEIACHUS
HAOJIIO/ICHU, U3MEPEHUM, SKCIIEPUMEHTOB, MHUKPOIPENapaThl PAaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATbHBIX KIIETOK.

JlabopaTopHble U paKkTHYecKne padoThbl:

JlabopatopHass pabora Ne 1. «/3yueHue KaTaqIUTUYECKON aKTHUBHOCTHU
dbepMeHTOB (Ha TpUMeEpe aMIIIa3bl WK KaTaiasbl).

Jlaboparopnasi pab6ora Ne 2. «/3yueHue CTpOCHHUSI KIETOK pacTeHUH,
KUBOTHBIX M OaKTepUi O] MUKPOCKOTIOM Ha TOTOBBIX MUKpOMpENapaTax 1 ux
OIKUCAHUE.

Tema 4. ’KusHeaesTeJIbHOCTD KJIETKH.

OO0mMeH BemiecTB, Uiau MeTaboNIU3M. AcCUMUISAIUS (TTACTUYECKU OOMEH)
U TUCCUMWIAINA (PHEPreTUuecKuii oOOMEH) — JIB€ CTOPOHBI €AMHOTO IMpoliecca
MeTabonu3Ma. Poib 3aKOHOB COXpaHEHUs! BEIIECTB W SHEPrUU B MOHUMAHUU
MeTadoau3Mma.

Tuner oOMeHa BemiecTB: aBTOTPO(HBIA U TreTepoTpodHbId. Pomb
dbepMeHTOB B 0OOMEHE BEIIECTB U MPEBPAIICHUH SHEPTHH B KIIETKE.

®orocunTte3. CBeroBas u TemHOBas ¢a3pl (orocuHTe3a. Peakimwu
dotocunTeza. DdPekTUBHOCTH, (OTOCHHTE3a. 3HaUYeHHE (POTOCHHTE3A IS
*®u3HU Ha 3emuie. BrusHue ycnoBuil cpenbl Ha (POTOCMHTE3 W CHOCOOBI

MOBBIIIEHUS €T'0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHIA.



XeMocuHTe3. XEeMOCHUHTE3UpYIole OakTepuu. 3HAYE€HHE XEMOCHUHTE3a
JUIS KM3HHU Ha 3eMIie.

DHepreTuueckuii 0OMeH B KileTKe. PacuieruieHne BEEecTB, BBIIEIECHUE U
AKKyMYJIUPOBAaHHE OJHEPTrUU B KJIETKE. OTalbl HHEPreTUYECKOr0 OOMEHa.
I'mukonus. bpoxenne u ero Buubl. KucioponHoe OKHCIEHUE, WIH KJIETOYHOE
JIbIXaHHE. OkucnutenbHOe dbocdopunrpoBanue. O¢ddexTuBHOCTD
AHEPTreTHYECKOro OOMEHa.

Peaknuu wmatpuyHoro cuHTte3a. ['eHernueckas wuHbopmanus u JHK.
Peanuzanumsi renernueckoid MHPoOpManuu B KIETKe. [ eHETHYeCKUi KOJ U €ro
cBoricTBa. Tpanckpumnuus — Mmarpuunbiii cuate3 PHK. Tpancnsauus — 6uocunres
Oenka. Otanbl TpaHchsiuu. KoaupoBanue amMuHoOkuciaor. Posb pubocom B
OnocuHTe3e Oenka.

Hexknerounsie (opmbl xu3Hu — BUpychl. McTopus oTkpeiTHs BUpycoB (/1.
N. WBanoBckuif). OCOOCHHOCTH CTPOEHUS M KU3HEHHOI'O IMKJIAa BUPYCOB.
bakrepnodaru. bonesnm pacTteHuii, >KMBOTHBIX M YEIOBEKA, BBI3BIBACMBIC
Bupycamu. Bupyc nmmynonedunmra yenoseka (BHUY) — Bozoyaurens CITN/a.
OOparHast ~ TpaHCKpUIIUS, peBepraza U  uHTerpaza. llpodunaktuka
pacnpocTpaHeHUs! BUPYCHBIX 3a00JIEBaAHUI.

JemoHcTpanum:

[Toptpersi: H. K. Konpsuos, /1. 1. UBanosckuii, K. A. Tumupsises.

Tabmuipl 1 cxembl: «Tunel nutanusy, «Metadboauzm», «MUTOXOHIPUSY,
«IHepreTudyeckuii ooMen», «Xmnopormiacty, «@orocunres», «Ctpoenue JTHK»,
«CTtpoeHne M (yHKIIMOHMpOBaHUE TeHa», «CuHTe3 Oenka», «l'eHeThyeckuii
kon», «Bupyce», «bakrepuodarm», «CTpoeHHe W KU3HEHHBIA IUKII BUpYCa
CIINda, 6axtepuodaray, «Pemmkamus JTHK».

O6opynoBanue: moaenu-anmummkanuu «Y npoeaue JIHK u Tpanckpunmusy,
«buocunres 6enkay, «CTpoeHue KIeTKN», Mojienb cTpykTyphl JTHK.

Tema 5. PasMHOKeHNe M HHAMBHUAYAJbHOE PAa3BUTHE OPraHU3MOB.



Knerounslii nuki, Wiau >KU3HEHHBIW MUK KieTku. MHTepdaza u MuTos.
[Iponeccrl, mporekatomue B unrepdaze. Pemnnkanus — peakuuss MaTpUIHOTO
cunteza JIHK. Crtpoenune xpomocom. XpOMOCOMHBIA Ha0Op — KapHOTHIL
JIurionaHbli W TalIOMAHBIM ~ XPOMOCOMHBIE — HAOOpBl.  XPOMAaTHUIBI.
[{utonornueckue OCHOBBI Pa3MHOXKEHUST U HMHAUBUAYAIBHOTO Pa3BUTHUS
OpraHU3MOB.

Henenue knetku — muto3. Ctagum murtosa. [Ipoueccsl, npoucxoasume Ha
Pa3HBIX CTAIUSAX MUTO3a. BUONOrnYecKuil CMBIC MUTO3a.

[Iporpammupyemas rubenb KIETKU — aromTo3.

@opMbl  pa3sMHOXKEHHMSI OpPraHU3MOB: Oecrojioe W ToJoBoe. Buabl
Oecroyioro  pa3MHOXKEHUS:  JeJIeHWe HaJBOe, IIOYKOBAHHE OJHO- W
MHOT'OKJIETOYHBIX, CIopoo0Opa3oBaHuUeE, BEr€TaTUBHOE pa3MHOKEHHE.
HckyccTBEHHOE KIIOHUPOBAHNE OPTaHU3MOB, €TI0 3HAYECHUE JIJIS1 CEJICKIINU.

[TonoBoe pa3MHOXKEHHE, €r0 OTINYHS OT OECIOIO0rO.

Meiio3. Ctaguu meiiosa. IIpoueccsl, TpoucxXoasiue Ha CTaauax Meino3a.
[ToBenenne xpomocoM B Meno3e. KpoccuHrosep. buonornueckuit CMbICT U
3Ha4YeHUE Meno3a.

'amerorenes — mporecc oOpa3oBaHUS TOJIOBBIX KJIETOK Y JKHUBOTHBIX.
[TonoBble xene3bl: CEMEHHUKU U SIMYHUKUA. OOpa3oBaHuE U PA3BUTHUE TMOJIOBBIX
KJIETOK — TaMeT (CrepMaTo30uj, SUIeKIieTKa) — CIIepMaTOreHe3 U OBOI'EHE3.
Oco0EHHOCTH CTpOEHHUS SHUIEKIETOK W crepmMaTo3ouioB. OII010TBOPEHHUE.
[Taprenorenes.

NunuBuayanbHoe pa3BuTHE (OHTOrEHE3). OMOPHOHAIIBHOE pa3BUTHE
(aMOpuorenes). ITanbl SMOPHOHATBLHOTO PA3BUTHS Y TTO3BOHOYHBIX YKUBOTHBIX
npoOneHue, racTpyisinusi, opraHorenes. [locramOpuonanbHOe pa3Butue. TuIbl
NOCTAIMOPUOHAIILHOTO PAa3BUTHS: TPSIMOE, HEMpsMoe (JIMYuHO4YHOE). BrusHue
Cpellbl Ha pa3BUTUE OPTaHU3MOB, (DAKTOPHI, CIOCOOHBIE BHI3BIBATH BPOKIEHHBIE

YpOICTBA.



Poct u pazButue pacrennii. OHTOreHe3 IIBETKOBOIO PACTEHUS: CTPOCHUE
CEMEHHU, CTAINU Pa3BUTHSL.

JdeMoHCcTpanuu:

Tabmuiet 1 cxembl: «DOpMBI pa3sMHOXKEHHSI OpPraHU3MOBY, «J[BoiiHOE
OIUIOJIOTBOPEHME Yy IIBETKOBBIX pACTEHUI», «BereratTuBHOE pa3zMHOXKEHUE
pacteHuit», «Jlenenne kneTku Oaktepuii», «CTpPOEHHUE TOJOBBIX KIIETOKY,
«Ctpoenue xpoMocoMbl», «Knerounsrit mukiny, «Pemnukanus JTHK», «Muto3»,
«Merio3», «lIpssmoe u HenpsaMoe pa3BuTHe», «l'ameToreHes y MIEKOMUTAIOIMINX
U 4eJIoBeKa», «OCHOBHBIE CTAJIUA OHTOT€HE3A.

OOGopynoBaHue:  MHUKPOCKON,  MHUKporpenapatel  «CriepMaTo30HuIbl
MJIEKOTTUTAIOLIETO», «SNIEKIeTKa MIEKOUTaouero», «Kapruokrnues B KieTKax
KOpEIIKa JyKa», MarHUTHas MOJAENb-alIUIMKalus «/leJieHne KIETKh», MOJEIb
JIHK, Mmoznens MeTadazHoil XpOMOCOMBI.

JlaGopaTopHble ¥ IpaKkTHYecKne padoThbl:

JlaGoparopHast pabora Ne 3. «HaOmroneHne MuTO3a B KIETKaX KOHUMKA
KOpEILKa JyKa Ha TOTOBBIX MUKPOIIpEnapaTaxy.

JlaGopatopHast pabora Ne 4. «/3ydeHHe CTPOCHHUS IOJIOBBIX KJIETOK Ha
FOTOBBIX MUKPONpPENapaTax».

Tema 6. HacsieAcTBeHHOCTh 1 K3MEHYHBOCTH OPraHU3MOB.

[Ipenmer wu 3amaum reHetuku. HMcropust paszButus reHeTUKU. Poib
IIUTOJIOTUA U SMOPUOJIOTUM B CTAHOBJIEHWM T€HETUKH. BKJan poCCHUCKUX H
3apyOeXHBIX  YU4€HBIX B  pa3BUTHE TEHETUKU. MeToabl  T'€HETUKHU
(TUOPUIOIOTMYECKUM,  IUTOTCHETUYECKUM,  MOJEKYISIPHO-TEHETUUYECKHUIN).
OCHOBHbIE TEHETUYECKHE MOHATHS. | eHeThuuecKass CMMBOJIMKA, UCTIOJIb3yeMas B
CXEMaxX CKpELINBaHUM.

3aKOHOMEPHOCTM  HACJEAOBaHWA  IMPU3HAKOB, YCTAaHOBJIECHHbIE [
Menpaenem. MoHoruOpugHoe CKpeniuBaHue. 3aKOH €IWHO-00pa3usi TUOPHUI0B
nepBoro rmnokojeHus. IIpaBuno poMuHUpOBaHUA. 3aKOH pacLICIJICHUS

IMPHU3HAKOB. I'mnore3a unctorel ramet. [1oJHOE M HEMOIHOE JAOMHUHHUPOBAHUC.



JluruOpuHoe  CKpeliMBaHWE. 3aKOH HE3aBUCUMOTO  HACJIEIOBaHUS
npu3HakoB. lluToreHernyeckue OCHOBBI  JUTHOPHUAHOTO  CKpEUIMBAHUS.
AHanusupyoniee CKpeEILMBaHUE. Hcnonp3oBanue aHATU3UPYIOLLIETO
CKpEILUBaHUs JIJIs1 ONPE/IeJICHUs] TeHOTHUIA OCOOU.

CuerieHHoe HacienoBaHue npuszHakoB. PabGora T. Moprana o
CLUEIUICHHOMY HAcCJEIOBAaHUIO TeHOB. HapylieHue cueruieHus Te€HOB B
pe3yJibTaTe KPOCCUHIOBEPA.

XpoMOCOMHasl TEOPUS HACIEACTBEHHOCTH. | e HETHUEeCKHE KapThI.

I'eneruka nona. XpoMOCOMHOE ONPEAEIEHUE M0Ja. AYTOCOMBI U MOJOBbIE
XpOMOCOMBI. ['OMOramMeTHble M reTeporaMmeTHele opraHu3Mbl. HacimemoBaHue
MPU3HAKOB, CLIETVIEHHBIX C TTOJIOM.

N3MeHunBOCTSD. Bupgr M3MEHYUBOCTH: HEHACJIEACTBEHHAS u
HaclieICTBeHHas. Poiib  cpeapl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.
XapakTepucTuka MOJIU(PUKAIIMOHHON HM3MEHUYMBOCTH. BapualnuoHHBIH psiag u
BapuanuoHHas kpuBas. Hopma peakuum npusHaka. KosmuecTBeHHbIE U
KauyeCTBEHHbIE MPU3HAKK M WX HOpMa peakiuu. CBONCTBAa MOIU(DUKAITMOHHOM
VU3MEHUYUBOCTH.

HacnencrBenHnasi, win reHOTUNIMYECKAs, U3MEHYMBOCTh. KoMOMHATHBHAS
U3MEHYMBOCTh. Melo3 | TMOJOBOM TPoIleCC — OCHOBa KOMOWHATUBHOM
U3MEHYMBOCTU. MyTalmoHHass W3MEHYMBOCTh. Kiaccudukaruss wmyTtaiui:
F€HHbIE, XPOMOCOMHBIEC, TE€HOMHbIE. YacToTa W TPUYUHBI MYyTaLUi.
Mytarennbie ¢GakTopbl. 3aKOH TOMOJOTMYECKHUX PSJOB B HACIEICTBEHHOM
m3MeHunBoctu H. Y. BaBuiosa.

BresnepHast HacneACTBEHHOCTh U U3MEHUYNUBOCT.

I'eneruka yenoBeka. Kapuorun udenoBeka. OCHOBHBIE METOJbI F€HETUKHU
YEI0BEKA: reHeajJorun4eCcKui, OJIM3HEIIOBBIH, LIUTOTCHETUYECKUH,
OMOXUMUYECKUM, MOJEKYIsIpHO-TeHeTHYeckui. COBpPEMEHHOE OIpe/eeHHE
TEHOTHUIIA: IOJIHOTEHOMHOE CEKBEHUPOBAHUE, TCHOTUIIMPOBAHUE, B TOM YHUCJIE C

ITOMOIIBIO HHP-aHaHI/Ba. HaCJIC,ZICTBCHHLIC 3a00J1€BaHMSI YEJIOBEKA: T'CHHBIC



00s1€3HU, OOJIE3HU C HACJIEICTBEHHOU MPEAPACIIONOKEHHOCTHIO, XPOMOCOMHbIE
0oneznu. ComaTuyeckue W reHepaTuBHble MyTauuu. CTBOJOBBIE KIIETKH.
[TpuHLMIBL 310pOBOTO 00pa3a xKU3HHU, TUATHOCTUKH, TPOPUIAKTUKA U JICUYCHUS
TeHETHYECKUX 0oJe3He. MennKo-TeHeTHIeCKOe KOHCYJIbTUPOBAHNE. SHAUCHUE
MEIUIMHCKON TE€HETUKU B TMPEJOTBPAIICHUM M JICYEHUU TEHETUYECKUX
3a00IeBaHUH YeTTOBEKA.

JdeMoHcTpanuu:

IToptpetsl: I'. Mennens, T. Moprasn, I'. ne @pus, C. C. UerBepukosn, H. B.
Tumodeen-Pecockuii, H. 1. BaBuios.

Tabmuupt u  cxembl: «MOHOTMOPUAHOE  CKpEIIUBAaHUE U  €ro
LHUTOr€HETUYECKAS] OCHOBA», «3aKOH pACLICIUICHHUS M €ro LUTOr€HETHYECKas
OCHOBa», «3aKOH YHCTOTHI ramer», «JluruOpumHoe  CKpEeIIuBaHUEY,
«lluTonornyecke  OCHOBBI ~ JUTHOPUIHOTO  CKpeuuBaHus», «Meno3»,
«B3auMopencTere aiIenbHbIX TE€HOBY», «l'€HeTMYecKne KapTbhl pPacTEHHM,
KUBOTHBIX U 4YeJIOBEKay», «l'eHeTuka mnonay, «3aKOHOMEPHOCTH HACIEIOBaHMUS,
CUEIUIEHHOT0 C TmoJioM», «KapuoTumbel 4yenoBeka W KUBOTHBIX», «Bumbl
U3MEHUYUBOCTIY, «MonudukannonHas u3MEeHUNBOCThY, «HacnemnoBanue pesyc-
daktopay, «I'eneruka rpymni KpoBu», «MyTallmoOHHAsI ©3MEHYUBOCTDY.

O6opynoBanue: MoAenu-anmInKanuu «MOHOTHOpUIHOE CKPEIIUBaHUEY,
«HenonHoe nomuHupoBanue», «JluruOpuaHoe ckpeumBanue», «llepekpéct
XpOMOCOM», MHUKPOCKOIlI M MUKpompemnapaT «Jpo3zodunay (Hopma, MyTaluu
(bopMBI KPBUIBEB M OKPACKH Teja), repOapuii «I'opox moceBHOM.

JlabopaTopHble U NpaKkTHYecKne padoThbl:

Jlaboparopnas pabota Ne 5. «/3ydyeHune pe3yabTaToB MOHOTUOPHIHOTO U
TUTHOPUIHOTO CKPEIIUBAHUS Y APO30(HIIIBI HAa TOTOBBIX MUKPOIPETapaTaxy.

Jlabopatopnass pabora Ne 6. «M3yduenme  MoaMpUKAITMOHHON
U3MEHYMBOCTH, TIOCTPOCHUE BAPUALIMOHHOIO Psiia U BApUALIUOHHOM KPUBOII».

Jlaboparopnast padota Ne 7. «AHanu3 MmyTanuii y 1po30(uiibl Ha TOTOBBIX

MUKpOMpenapaTax.



[Ipaktuyeckass pabora Ne 2. «CocTaBlieHHME M aHaIu3 POIOCIOBHBIX
YEJIOBEKa.

Tema 7. Cesiekuusi opranuzmMoB. OCHOBbI O0MOTEXHOJIOTH M.

Cenekuus Kak HayKa U mpouecc. 3apoxAeHUE CENEKIIMU U JOMECTUKAIIUSI.
Yuenue H. M. BaBwioBa o0 1LEHTpaX MNPOUCXOXKJIECHUS U MHOrooopasus
KYJIbTYPHBIX pacTeHul. LIeHTpbl MpOUCXOKIECHUS JOMAITHUX KUBOTHBIX. COpT,
IIOPO/1a, LITAMM.

CoBpeMeHHbIE METO/IbI CeNeKIIMU. MaccoBbId U HHANBUAYAbHBINA OTOOPHI
B CEJICKIIMM PACTEHUM W KMBOTHBIX. OlLieHKa 3KcTephepa. bin3kopoacTBeHHOE
ckpemuBanue — MHOpuAMHr. Ywuctas auHus. CKpellMBaHUE YHUCTBIX JIUHHI.
I'erepo3uc, unu rudbpuaHas cuna. HepoacTBeHHOe CKpeluBaHue — ayTOpUIMHT.
Otnanénnas rubpuau3anuss U e€ ycrnexu. VICKyCCTBEHHBIM MyTareHe3 H
MOJIyYCHUE NOJUIIONAOB. JlOCTMKEHUSI CENEKIMU PACTEHUM, XUBOTHBIX H
MHUKPOOPTaHU3MOB.

buorexHonorust kak orpacib Ipou3BOACTBa. ['eHHAs WHKEHEpHs. DTallbl
co3nanusi pexkomoObuHantHo JIHK u Tpancrennsix opranumsmon. Kierounas
ukeHepusa. Knerounesle  KyinbTypbl. MHKPOKIOHAIBHOE  Pa3MHOXKCHHE
pacrenuid. KiloHMpOBaHHWE BBICOKONPOIYKTHMBHBIX CEIbCKOXO3SIMCTBEHHBIX
OpPraHU3MOB. DKOJOTMYECKHEe U ATUUeckue mnpoodiembl. MO — reHeruyecku
MOAUGUIIMPOBAHHBIE OPTaHU3MBI.

JlemoHcTpanuu:

[Toptpers: H. W. BaBunos, . B. Muuypun, I'. /I. Kapneuenko, M. O.
NBaHoB.

Tabmuiel 1 cxembl: kKapta «lleHTpBI MPOUCXOXKIEHUS W MHOT000pa3us
KYJIbTYpHBIX  pacTenuit», «llopoasl AoOMalIHMX KUBOTHBIX», «Copta
KYJIbTYPHBIX pacTeHuit», «OTnanéHHas rudpuausamusy», «PaboTel akagemMuka
M. @. 1UBanoBay, «llomumnonaus», «O0beKTH OHOTEXHOIOTUN», «KileTounsie
KyJbTYypbl MW KJIOHHUpOBaHUE», «KOHCTpynpoBaHME€ U TIEPEHOC TI'E€HOB,

XPOMOCOM».



OOGopynoBaHue: MYJSDKM ITUIOJIOB U KOPHEIUIOAOB JUKUX (GopM
KYJIbTYPHBIX COPTOB pacTeHUH, repOapuii «CenbCKOX03sUCTBEHHbBIC PACTEHUS.

JlabopaTopHble U IpaKkTHYecKne padoThbl:

Okckypcuss «OCHOBHbIE METOJIbI U JOCTHXKEHHSI CENEKI[MU PACTeHUN U
dKUBOTHBIX  (HAa  CEJEKIMOHHYI  CTAHIMIO,  IUIEMEHHYIO bepmy,
COPTOHUCTIBITATEIILHBIM  y4acCTOK, B TEIUIMYHOE XO3SMCTBO, JaOOpaTOPHUIO

arpOyHHMBEPCUTETA WJIM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. IBosnonMOHHAasE OHMOJIOT U,

[IpennocbulKu BO3HUKHOBEHMS 3BOJIOLUOHHON TEOPUU. ODBOJIIOIMOHHAS
Teopus U €€ MecTo B OMosoruu. BiusiHue 3BONIOIMOHHON TEOpUHU HA pa3BUTUE
OMOJIOTMH U APYTUX HAYK.

CBuzerensctBa sBOMONUU. [laneoHTonornueckue: MocaeaoBaTeIbHOCTD
NOSIBJICHUS] BHUJIOB B NAJICOHTOJIOIMYECKOW JIETOMUCH, NEpPEeXOAHbIE (POPMBI.
buoreorpaguueckue: cxoactBo W paznuuve (payH U (GIop MaTepUKOB H
OCTpPOBOB.

OMOpHUONOrHYECKHe: CXOACTBA W Pa3luuus SMOPUOHOB pPAa3HBIX BHIIOB
N03BOHOYHBIX. CPaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTHYHBIE, AHAJIOTMYHBIE,
pPYAUMEHTAapHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUECKHE: CXOACTBO
MEXaHU3MOB HACJIEICTBEHHOCTH M OCHOBHBIX METaOOJIMYECKUX NyTeH y Bcex
OpPTraHU3MOB.

OpomononHass Teopust Y. JlapBuna. IIpennocbulku BO3HUKHOBEHMS
JapBUHK3MA. JIBMOXKYIIME CHJIBI SBOJIONUM BHUJIOB 1O JlapBuHy (M30BITOUHOE
Pa3MHOXEHHUE MTPU OIPAHUUYEHHOCTH PECYPCOB, HEONPEAEIEHHAS] U3MEHYUBOCTD,
O0opb0a 3a CylleCTBOBAHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3o (CTI) u e€ OCHOBHBIE MOJI0KEHHUS.

MI/IKpOBBOJIIOI_II/ISI. HOHYJ'IHL[I/IH KaK ¢AMHHIa BUAa U 3BOJIIOLINHA.



JIBwxymue cuiibl ((pakTopsl) IBOJIOIKMU BUJIOB B MpUpoae. MyTaliuOHHbIN
poilecC ¥ KOMOWHATUBHAST U3MEHUYMBOCTh. [lomynsiiiuoHHbIE BOJIHBI U Jpeid
reHoB. M3oms1us u Murparusi.

EctecTBennsIit orO0p — Hampapistonui (akTop IBOMONUU. DOpMBI
€CTECTBEHHOT0 0TOOpA.

[Ipucnoco6IeHHOCTh OPTaHU3MOB KakK pe3yabTaT dBOMONWU. [IpumMeps
PUCTIOCOOJICHU Y OpraHu3MoB. ApoMop(h03bl U UIHO-aTaNTAIIH.

Bun wu BumooOpazoBanue. Kpurepuum Buga. OcHoBHbIE (DOpMBI
BUI000pa30BaHus: reorpauyeckoe, IKOJIOTHIeCKoe.

MakpoosBomnonusi. PopMbl 3BOMIOUMU:  GUIETHYECKasi, TUBEPreHTHas,
KOHBEpPreHTHas, napajuienabHas. HeoOpaTuMocTh 3BOJIOIUH.

[Ipoucxoxaenue oT HEeCIEeINATU3UPOBAHHBIX MPEIKOB.
[Iporpeccupyromas cnenuanuzanysa. ATanTUBHAS paIdaliysl.

JdemoHcTpanuu:

IToptpetsr: K. JIunneit, XK. b. Jlamapk, Y. Japsun, B. O. Koanesckuii, K.
M. Bbap, D. I'ekkenb, ®. Mromep, A. H. CeBep1ios.

Tabmuuet u  cxembl: «Pa3BuTHe OpraHM4eckoro Mmupa Ha 3emiiey,
«3apoJbIIIy TO3BOHOYHBIX KUBOTHBIX», «ApxeonTepukcy, «Dopmbl 60pHOBI 32
CylllecTBOBaHME», «EcTecTBeHHBIN 0TOOP», «MHOTro00pa3nue COpTOB pacTCHUIN»,
«MHoroobpazue  mopoa  KUBOTHbIX», «llomymsamum», «MyrtainoHHas
U3MEHYUBOCTHY, «ApoMopdo3b», «Mnuoanantamuny, «O0mas AereHepaus»,
«/IBmxymue cunbl 3Bononuuy, «Kapra-cxema wmapmipyra myremectBus Y.
HapBuna», «bopr0a 3a cymiectBoBaHue», «IIprucnoco0I€HHOCTh OPraHU3MOBY,
«["eorpaduueckoe BUA0OOpa30BaHUEY, «IKOJIOTUUECKOE BUI000PA30BAHUE).

OO6opynoBaHue: KOJUIEKIMSI HACEKOMBIX C Pa3jIUYHBIMU TUIIAMHU OKPACKH,
HA0Op TUIOZIOB M CeMSsH, KoJuteKius «[IpruMephl 3alUTHRIX MPUCTIOCOOICHUHN Y
KUBOTHBIX», MozieNb «OCHOBHBIE HAINpaBIEHUS IBOJIOIUNY, 00bEMHAS MOEIb

«CTpOGHI/Ie T'OJIOBHOI'O MO3Ir'a II03BOHOYHBIX).



buoreorpaduueckass kapra mwupa, KojieKius «DopMbl COXpaHHOCTH
VMCKOMAEeMbIX JKMBOTHBIX M pPAacCTCHHi», Moaenb anmiukauus «llepekpéct
XpOMOCOM», BIIaXHbIE mpenapatel «Pa3Butne Hacekomoro», «Pa3Burue
JSATYIIKAY, MUKponpenapat «Jlpozoduna» (Hopma, MyTaruu (GOpMbI KPBUTEEB U
OKpPACKH Tena).

JlaGopaTopHblie 1 NpakTHYecKue padoThl:

Jlaboparopnasi pabora Ne 1. «CpaBHeHHE BHIIOB 1O MOPGOIOTHUECKOMY
KPUTEPHUIO».

Jlaboparopnasi pa6ora Ne 2. «Onucanue nMpuCrocoOJEHHOCTH OpraHU3Ma
U €€ OTHOCHUTENIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE KU3HHU HA 3eMuie.

JloHay4yHbIE TIPEACTABIEHUS O 3apOKICHUM KU3HU. HayudHble THUMOTE3bI
BO3HUMKHOBEHUSI KMU3HU Ha 3emje: a0uoreHe3 W maHCIepMus. XuMHUYecKas
ABOMIONMS. AOMOTEHHBIM CUHTE3 OPraHUYECKUX BEIIECTB M3 HEOPraHUYECKHUX.
DKCIEPUMEHTAIBHOE TMOATBEPKIACHUE XUMUYECKOW »sBoitonuu. HauvanbHbie
sTambl Ouwonorudeckoil sBomoruu. [unoresa PHK-mupa. ®opmupoBanue
MEMOpPAHHBIX CTPYKTYP W BO3SHHUKHOBEHHE MPOTOKIETKH. [lepBbie KIETKU U HX
sBOMIOLMS. DOPMHUPOBAHME OCHOBHBIX IPYMI )KUBBIX OPTraHU3MOB.

PazButue xun3Hu Ha 3emie mo spam U nepuoaam. Karapxei. Apxerickas u
nporepo3oiickas dpel. [laneosoiickas spa U e€ MNepuoabl: KEeMOPHUICKHIA,
OPJAOBUKCKHUH, CHLITYPUHUCKHAM, JEBOHCKUM, KAMEHHOYT OJIbHBIU, TIEPMCKHUU.

Me3o301cKas 3pa U €€ NEPUOAbI: TPUACOBBIN, FOPCKUN, MEJTOBOM.

KaliHo30iickass 3pa W €€ mnepuoApl: NaJCOr€HOBBIM, HEOT€HOBBIMH,
AHTPOMNOT€HOBBIM.

XapakTepuCcTUKa KJIMMaTa U reoaorudeckux mnpoimeccoB. OCHOBHBIE ATarbl
IBOJIIOIIMU PACTUTEIHHOTO M KUBOTHOTO MHUpa. ApoMopd03bl Yy PACTCHHA U
KUBOTHBIX. [10siBIIEHME, pacBET U BBIMUPAHUE TPYII )KUBBIX OPTaHU3MOB.

Cuctema OpraHMuYecKOro MHpa Kak OTpakeHue 3BONIOUUH. OCHOBHBIE

CUCTCMATUYCCKUC I'PYIIIIBI OPTAaHHU3MOB.



OBomonuMsl  4ejnoBeka.  AHTpomojoruss — Kak — Hayka.  PasButue
MPEACTABIECHUM O  IPOUCXOXKIACHUM  4YelIOoBeKa.  Meroapl  U3ydeHHUs
anTporioreHe3a. (CxoacTBa M pa3iMuds  4YEJIOBEKA U JKUBOTHBIX.
CucreMaTnyeckoe MoJIOKEHUE YETOBEKA.

JBrmwxymue  cuibl  (pakrtopsl)  aHTponoreHe3a.  HacieacTBeHHas
U3MEHYMBOCTh M €CTECTBEHHBIH OTOOp. OOIecTBeHHBIH 00pa3 KU3HHU,
U3TrOTOBJICHUE OPYAUI TPYy1a, MBIIICHHE, PEYb.

OcCHOBHbIE CTaguu M BETBU DHBOJIOLMHU YEJIOBEKA: ABCTPAJIONUTEKH,
Yenosek ymenbi, YenoBek MNpAMOXOUsmui, YenoBeK HeaHIepTAIbCKUH,
UYenosek pazyMHbId. HaxolIKu MCKONMAaeMbIX OCTATKOB, BPEMs CYIIECTBOBAHUS,
00J1aCTh pacnpoCTpaHeHusl, 00bEM rOJIOBHOIO MO3ra, 00pa3 *KU3HU, OPYAUSL.

YenoBeueckue pacbl. OcCHOBHBIE OOJNBIIME pachl:  €BPONEOMIHAS
(eBpasmiickasi), HErpo-aBCTpajioujHas (PKBATOpUaAibHAs), MOHTOJOUIHAS
(a3maTcko-amepHukaHckas). YUepTbl NOpUCIOCOOJEHHOCTH  IpPEACTABUTENEH
YeJIOBEYECKHUX pac K YCJIOBHUSM CyLIECTBOBaHUSA. EJMHCTBO 4eOBEYECKUX pac.
Kpuruka pacusma.

JdeMoHcTpanuu:

[Toptpersi: @. Pean, JI. Ilactep, A. . Omapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabnunp! n cxeMbl: «Bo3unkHoBeHne CoOJIHEUHOH cCUCTEMBI», «Pa3BuTHe
opraHudeckoro wmupa», «PactutenbHas KieTka», <«OKuWBOTHasg KIieTKay,
«[Ipokapuornueckas kierkay, «CoBpeMeHHas CHUCTEMa OPraHUYECKOro MUpay,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOECHHS YEIOBEKAa M YEIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MECTa IAJIEOHTOJIOTMYECKUX HAXOIOK IPEIKOB
COBPEMEHHOI0 YENOBEKay», «lpeBHenmmue moam», «pesaue moan», «llepebie
COBPEMEHHBIE JTI0U», «HenoBeuecKue pacb».

O6opynoBanue: Mymsiku — «l[IpoucxokaeHue  4demoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHJepPTalIblla, KPOMAHbOHIIA), CICMKHA WU

U300pa)KEeHNsI KAaMEHHBIX OpYIUi MEpPBOOBITHOTO YeloBeKa (KaMHHU-YOIIEPHI,



pyouia, ckpebia), TEOXpPOHOJOrMYecKas Taliuna, KoJeKIus «DopMbl
COXPAHHOCTU UCKOMAEMbIX YKUBOTHBIX U PACTCHUI».

JlabopaTopHble U IpaKkTHYecKne padoThbl:

[Tpaktrueckas pabora Ne 1. «M3yueHne MCKOMAaeMbIX OCTATKOB PACTCHHM
U 'KUBOTHBIX B KOJUICKIIHSIX.

DKCKypcus «IBOIIIOLKS OPraHUYECKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-
HAYYHBIN WA KpaeBEIUECKUI My3€il).

Tema 3. OpranusMbl ¥ OKpPY:KaKIIAS CPeaAa.

DOKojorusi Kak Hayka. 3ajadd M pa3fielbl  JKOJIOTUM. MeToasl
AKOJIOTMYECKUX UCCIENOBAHUN. DKOJIOrMYECKOE MUPOBO33PEHNE COBPEMEHHOIO
YesioBeKa.

Cpenbl oOuTaHUsl OpPraHU3MOB: BOJHAs, HA3€MHO-BO3/1yIlIHAs, TOYBEHHAs,
BHYTPUOPTaHU3MEHHASI.

Okonornyeckue (akrtopel. Kiaccudukanus skonoruueckux (HakTOpOB:
adnoTnyeckne, OMOTHUYECKHE W aAHTPOIOTreHHbIC. J[eMCTBHE HSKOIOTHUECKHUX
(haKTOpOB Ha OPTraHU3MBI.

AOuoTHYECKHE (haKTOpHI: CBET, TeMIreparypa, BJIQKHOCT.
®oronepuoausm. IlpucnocobiieHruss OpraHM3MoOB K JEHCTBUIO aOMOTHYECKHUX
¢dakTopoB. buonorunyeckue puTMBI.

buortnueckue  daktopel.  Bupbl  OMOTHYECKHMX  B3aUMOJECHCTBUIA:
KOHKYPEHIIUS, XWIIHUYECTBO, cuMOuM0o3 u ero ¢opmbl. Ilapaszutusm,
Koolepalus, MyTyalu3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO).
AMeHcanu3M, HeUTpain3M. 3HaueHHEe OMOTUYECKUX B3aUMOACHUCTBUM IS
CYILIECTBOBAHMS OPraHU3MOB B IPUPOHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XapaKTEPUCTUKHA mnonysauud. OCHOBHBIE IOKa3aTeNH
NOMYJIAIUU: YUCIEHHOCTh, IUIOTHOCTh, POXKIAAEMOCTb, CMEPTHOCTb, MPHUPOCT,
mMurpanus. J[lnHaMrka YUCIEHHOCTHU MONMYJISIUU U €€ PEryJIsaiusl.

JdeMoHcTpanuu:

[Toptpersi: A. I'ym6onbar, K. @. Pynbe, O. I'ekkens.



Tabmuipl 1 cxemsl: kapta «lIpupoansie 30HbI 3eminy, «Cpeibl OOUTAHUS
opraHusMoBy», «®doronepuoauzmy, «llonmynsiun», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTH MONYJISIUU UHPYy30pun-TyPenbkuy, «lluiieBsie nemm.

JlaGopaTopHblie U NpakTHYecKue padoThl:

Jlaboparopnast pa6ora Ne 3. «Mopdomornueckre 0COOCHHOCTH PAaCTCHUN
U3 pa3HBIX MECT OOUTaHHS.

Jlaboparopnasi pabora Ne 4. «BnusHue cBera Ha pOCT U pa3BUTHE
YEpPEHKOB KoJieyca.

[Ipaktuueckass pabora No 2. «I[loacuéT MIOTHOCTH TOMYJSIUNA pa3HbBIX
BUJIOB PACTEHUI.

Tema 4. Coo01mecTBa 1 IKOJI0rH4eCKHe CUCTEMBI.

CooO01ecTBo Oopranu3smMoB — OuoueHo3. CTpyKTypbl OMOLIEHO3a: BUI0Bas,
IPOCTPAHCTBEHHAs, Tpoduueckas (mumieBas). Bunbl-momuHantel. CBsi3U B
OMoLIeHO3E.

DKoJlornyeckre cucrembl (9kocucteMsbl). [lonsitue o0 s3KocucTEME U
ouoreorneHoze. DOYHKIMOHAIbHBICE KOMIIOHEHTHI SKOCHUCTEMBI: TPOIYIEHTHI,
KOHCYMEHTBI, peayleHTbl. KpyroBopoT BemecTB M IOTOK SHEPruud B
skocucteMe. Tpoduueckue (MuieBbie) YPOBHU dKocUCcTeMbl. [IuiieBsie 1ienu u
cetu. OCHOBHbIE TIOKa3aTelud  JKOCUCTEMBbI: Ouomacca, MPOIYKIIHMS.
DKOJIOTUYECKHE MUPAMUJIbL: MPOIYKIIMH, YHUCIEHHOCTH, Oumomacchl. CBOICTBa
AKOCHUCTEM: YCTOMUYUBOCTh, CaMOpEryJsitius, pazputue. Cykieccusl.

[Tpuponnbie SKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. IKOCUCTEMA XBOMHOTO
WU IIUPOKOJIMCTBEHHOIO Jieca.

AHTpPONIOTEHHBIE  SKOCUCTEMBI. ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBL.
buonoruueckoe u Xx03sUCTBEHHOE 3HAUEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpasue kak (akTop ycroiumBocTH 3SKocucteM. CoxpaHeHHe
OMOJIOTUYECKOT0 pa3HooOpa3us Ha 3emiie.

VYyuenune B. U. Bepuaackoro o 6uocdepe. ['paHulibl, COCTaB U CTPYKTypa

ouocdepnl. Kupoe BemecTBO U ero GpyHkuuu. OcobeHHOCTH OMochephl Kak



100adbHON JIKOCHUCTEMBI. J/[MHaMu4eckoe paBHOBeCHME W OOpaTHas CBSI3b B
o6uocdepe.

KpyroBopoTsl BemiectB u OHOT€OXMMHUYECKHE IUKIbI  3JIEMEHTOB
(yrmepona, azota). 30HaIBHOCTH OMochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenmoBeuectBO B Ouocdepe 3eMiu. AHTPONOreHHbIE H3MEHEHUS B
ouocdepe. ['modampHbBIE SKOIOTHUECKUE POOIIEMBI.

CocyniecTBoBaHUE MIPUPOJIBI u YEJI0BEYECTBA. CoxpaHnenue
OumopaszHooOpa3usi Kak  OCHOBa  ycToMumBocTH  Oumocdeprl.  OcHoBa
palMOHAJILHOTO YIPABIECHUS NPUPOJHBIMU PECYpcaMy U UX HCIOJIb30BAHUE.
JlocTrkeHus: OMOJIOTMH U OXpaHa MPUPOIBI.

JlemoHcTpanum:

[Toptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuupl u cxemsl: «[Iumessie nenu», «bUOIEHO3: COCTAaB U CTPYKTYpay,
«IIpupoausie cooOuiectBay, «llenu nuranusy, «IKoJOrHUUecKas MUPAMHUIAN,
«buocepa u  demoBek», «IKOCUCTEMA IMIUPOKOIMCTBEHHOTO  JIECA»,
«JKocHCTEMA XBOWHOro Jjeca», «bHOLEHO3 BOJOEMa», «ATpOLIEHO3Y,
«IIpuMepHBIE AHTPOIIOIEHHBIE BO3JCHUCTBUS Ha MpUPOAY», «BaxHeumune
UMCTOYHUKH 3arps3HEHUs BO3/lyXa U TPYHTOBBIX BOA», «llouBa — BaxkHelas
coctapistonias  Ouocheprl», «DakTopsl Herpaganuud 1mouBy, «llapHUKOBBIN
adhdexry, «DakTophl PpaJUOAKTUBHOIO 3arpsizHeHus: Ouocdepb», «OOmas
cTpykTypa Ouocheps», «PacmpoctpaneHue *ku3Hu B Ouochepe», «O30HOBBIN
sKpaH ouochepn», «Kpyropoport yriepoja B 6uochepe», «Kpyropopor a3zora B
IPUPOJIEN.

OO6opynoBanue: Moaelb-ammuInKanus « TunmnaHbie OMOTICHO3bI», Tepbapuid
«PactutenpHple  cooOIecTBa», Kojuiekiuu  «buoreno3», «Bpeaurenu
BOKHEHIINX CEIbCKOXO3SUCTBEHHBIX KYJIbTYp», TepOapuu ¥  KOJIJICKIIUU
pPacTEeHHIl U KMBOTHBIX, NPUHAMJICKAIINE K PAa3HbIM 3KOJIOTHMYECKUM TpYIIaM
onnoro Buna, Kpacnas knura Poccuiickoit ®enepanuu, wu300pakeHus

OXpPaHACMBIX BUI0B paCTCHI/Iﬁ " )KUBOTHBIX.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA YYEBHOI'O
HPEIMETA «bHUOJOI'US»

Cornacio ®I'OC COOQO, ycraHaBiauBalTCs TpeOOBaHMS K pe3yJbTaTaM
OCBOCHHUS OOy4YarOUIUMHCS TPOTpaMM CpeaHero oOmiero oOpa3oBaHUSs:

JJMYHOCTHBIM, MCTAIIPCAMCTHBIM U IIPCIMCTHLIM.

JINYHOCTHBIE PE3YJIBTATHI

B cTpykType NTMYHOCTHBIX pE3ylbTATOB OCBOEHUA Ipeamera «buonorus»
BBIJICTICHBl ~ CIIEAYIONIME  COCTaBJISIIONIME:  OCO3HaHHE  OO0YyYaroIMMUCS
POCCUNCKOW TPaXAAHCKOW HMACHTUYHOCTH — TOTOBHOCTH K CaMOpPA3BUTHIO,
CaMOCTOSITEJILHOCTH M CaMOOIPE/ICICHNI0, HAIMYME MOTHBAIIMM K OOYYCHHIO
OuoJIoruu, IeJICHaNpPaBICHHOE Pa3BUTHE BHYTPEHHUX YOSKICHUHN JIMYHOCTH Ha
OCHOBE KJIIOYEBBIX [IEHHOCTEM W HCTOPUYECKUX TPAAULIMKA  pPA3BUTHUSA
OMOJIOTMYECKOT0  3HAHUS, TOTOBHOCTh U  CIIOCOOHOCTh  OOYYaroOlIUXCs
PYKOBOJICTBOBaTbCSI B CBOEW  JICATEIBHOCTHM  LEHHOCTHO-CMBICIIOBBIMU
yCTaHOBKaMH, TMPUCYIIUMHU CHUCTEME OHOJOTMYECKOTro OOpa30oBaHMsI, HAIMUME
AKOJIOTMYECKOT0 MPAaBOCO3HAHHUSA, CIOCOOHOCTH CTAaBUTh IEIU W CTPOUTH
’KU3HEHHBIC TIJIaHBI.

JInuHOCTHBIE pe3yJIbTAThl OCBOCHHS mpeamera «buonorus» nocTurarorcs
B CIUHCTBE Y4YeOHOW W BOCIHUTATEIHHOW NESITEIHHOCTH B COOTBETCTBUU C
TPAAUIUOHHBIMU  POCCHMCKUMHM  COLMOKYJIBTYPHBIMH, HWCTOPUYECKUMHU U
JTyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH, MPUHATHIMU B OOIIECTBE MpaBUIaMU H
HOpMaM{  TIOBEJICHUS W CIIOCOOCTBYIOT  IIpoleccaM  CaMOIIO3HaHUA,
CaMOBOCIIUTaHUSA U CaMOPA3BUTHS, PA3BUTHUSI BHYTPEHHEH IMO3UIIUM JIUYHOCTH,
NaTpUOTU3MA, YBAXKEHUS K 3aKOHY U IIPaBOMNOPSAKY, YEJIOBEKY TpyAa H
CTapiieMy TOKOJICHUIO, B3aMMHOTO YBaXXCHMs, OCEPEKHOrO OTHOIICHHS K
KYyJbTYPHOMY HAaCJCIUI0 W TPaAUuUMIM MHOTOHAIMOHAIBHOTO  Hapoja

Pocculickon @enepanuu, NpUpoae U OKPYKAIOIIEH cpeae.



JIn4HOCTHBIE pe3yibTaThl OCBOEHUS yudeOHoro mnpeamera «buomorus»
JNOJDKHBI ~ OTpa)kaTb ~ TOTOBHOCTh M CHOCOOHOCTh  OOy4Yarommxcs
PYKOBOJICTBOBAaThCA CHOPMUPOBAHHON BHYTPEHHEH TMO3UIIMEH JUYHOCTH,
CUCTEMOI LIEHHOCTHBIX OpPHEHTAllMi, MO3UTUBHBIX BHYTPEHHUX YOEKICHU,
COOTBETCTBYIOIIMX TPAAUIMOHHBIM ILIEHHOCTSIM POCCHICKOro OOIIecTBa,
pacliMpeHue >KU3HEHHOTO OIbITAa W OIbITa JEATEIbHOCTH B IIpolecce
peayiM3alMy OCHOBHBIX HAaNpPABJICHWM BOCIIUTATEIBHOM AESATEIBHOCTH, B TOM
YUCJIE B YACTH:

1) rpaIaHCKOro BOCIUTAHUS:

c(OpMHPOBAHHOCTh  TPAXAAHCKOM  MO3UMLMU  OOydaromerocss  Kak
AKTUBHOI'O U OTBETCTBEHHOI'O WIEHA POCCUIICKOr0 OOLIECTBA;

OCO3HAHHE CBOMX KOHCTHUTYLHOHHBIX MpaB M OOS3aHHOCTEW, YBa)KE€HHUE
3aKOHa U ITPaBOIOPAIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IIPU CO3JIAHUHU
y4eOHBIX TMPOEKTOB, PEUICHUH YYEOHBIX U MO3HABATEIbHBIX 33]1a4, BHIIIOJTHEHUH
OMOJIOrMYECKUX 3KCIIEPUMEHTOB;

CIIOCOOHOCTH OIpENENsTh COOCTBEHHYIO IO3MLHI0 IO OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOW KU3HU U OOBSICHATD €€;

YMEHHUE YUUTHIBATH B CBOMX JECUCTBUSX HEOOXOIUMOCTh KOHCTPYKTHUBHOTO
B3aUMOJICUCTBHUS JTIOJIEH C Pa3HbIMHU YOESKIECHUAMHU, KYJIbTYPHBIMH LIEHHOCTSIMU
Y COLIMAIbHBIM ITOJIOKEHHUEM;

FOTOBHOCTh K COTPYAHUYECTBY B IPOLIECCE COBMECTHOI'O BBINOJHEHUS
y4eOHBIX, I103HABATEJIBHBIX M HCCJENOBATEIbCKUX 3a7ad, YBaXUTEIbHOIO
OTHOLIEHUS K MHEHUIO OIIOHEHTOB NPH OOCYXIEHHWHU CIIOPHBIX BOIIPOCOB
OHMOJIOrMYECKOro COAEpKaHUS;

FOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOU JIEITENBHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMSA

c(hopMUPOBAHHOCTH POCCUHCKOU TpakIaHCKOH UJICHTUYHOCTH,

MMaTpuoTU3Ma, YBAXCHHUA K CBOCMY HApOAy, YyBCTBAa OTBCTCTBCHHOCTHU IICPCI



Pomunoi, ropmoctu 3a cBOM Kpad, CBOO PoauHy, CBOM SA3BIK U KYyJIbTYpY,
MPOIIUIOE W HACTOSAIIEE MHOTOHAIMOHAILHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOIIEHHE K MPUPOJHOMY HACIECAUI0O W NaMIATHUKaM
IPUPOABI, JTOCTHXKEHUSAM Poccun B Hayke, WCKYCCTBE, CIOPTE, TEXHOJIOTHSX,
TPYyAe;

CITOCOOHOCTh OIICHMBATh BKJIAJ POCCHUHCKHX YUYEHBIX B CTAaHOBJICHHUE H
pa3BUTHE OWOJIOTMH, TMOHMMAaHHUS 3HAYCHHS OWOJOTMHM B IIO3HAHWUU 3aKOHOB
MIPUPO/IBI, B )KU3HHU YEJIOBEKA U COBPEMEHHOTr'0 00IIIeCTBA;

ujelHas yoekIEHHOCTh, TOTOBHOCTh K CIY)KCHHIO W 3amure OTeuecTsa,
OTBETCTBEHHOCTb 3a €T0 Cy/b0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE TYXOBHBIX IEHHOCTEW POCCUINCKOr0 HAPO/Ia;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MTOBEICHMUS;

CIIOCOOHOCTh OIIEHUBATh CUTYAIMI0 U NMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHEHTHUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U ICHHOCTH;

OCO3HAHHE JIMYHOTO BKJIaJa B IIOCTPOCHUE YCTOMYMBOTO OYIYIIIEro;

OTBETCTBCHHOE OTHOIIEHHWE K CBOWMM POJMUTEIAM, CO3JAHHI0 CEMbU HaA
OCHOBE OCO3HAHHOTO MPUHATHUSA LIEHHOCTEW CEMEMHON KU3HU B COOTBETCTBUHU C
TpaauLusiMu HapoaoB Poccuu;

4) 3¢cTETHYECKOT0 BOCIIUTAHUA:

ACTETUYECKOE OTHOIICHHE K MUPY, BKJIIOUYas ICTETUKY ObITa, HAYYHOI'O U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUN;

MMOHMMAaHUE SMOILMOHAIBHOTO BO3JICWCTBHUS KUBOW TMPUPOABI U €€
IICHHOCTHU;

FOTOBHOCTh K CAMOBBIPAKCHUIO B Pa3HbIX BUAAX HCKYCCTBA, CTPEMIICHHE
MPOSABJIATH KAYECTBA TBOPUYECKOU JIMUYHOCTH;

5) ¢usnueckoro BocnuraHus, GOpMHUPOBAHMS KYJbTYPbI 310POBbS H

IMOIIMOHAJIBHOI'O 6J13FOHOJ1y‘ll/lﬂ:



NOHUMAHHWE M peaju3alus 3J0pOBOro M 0Oe30macHOro oopasza KU3HU
(310pOoBOE€  TUTaHUE, COOJIIOJICHUE TUTMEHHMYECKMX TPaBWI U HOPM,
cOaaHCUPOBAHHBIM pPEXUM 3aHATHM U OTHbIXa, peryispHas Quznueckas
aKTUBHOCTH), OEpPEXKHOT0, OTBETCTBEHHOI'0O W KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (DPM3HUECKOMY U NICUXUYECKOMY 3/10POBbIO;

NOHUMAaHHE IIEHHOCTU NPaBWJ HWHIWBUAYAIBHOTO U KOJUIEKTUBHOTO
0e30MacHOr0 TMOBEAEHUS B CHUTYyalMsIX, YTPOXKAIOIMIMX 30POBBI0 M KU3HU
JIFO/ICH

OCO3HAHHE MOCTEACTBUIN U HEMPUSATHUS BPEIHBIX MPUBBIUEK (YIOTpeOIeHus
AJIKOT OJIsI, HAPKOTUKOB, KypEHUs);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTH K TPYZly, OCO3HAHUE IIEHHOCTH MacTepPCTBa, TPYAOJII00HE;

FOTOBHOCTh K AKTUBHOW JEATEIIBHOCTU TEXHOJIOTMYECKOW U COLMAIBHOMN
HAIPaBJIC€HHOCTH, CITIOCOOHOCTH WHUILIMUPOBATH, MJIAHUPOBATH u
CaMOCTOSITEIILHO BBIMIOJIHATH TaKyIO J€STEIbHOCTD;

UHTEPEC K pa3InuHbIM cdepam npodhecCuoHATbHON NeATeTbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOp Oynymiel npodeccunt W peaTu30BHIBATH
COOCTBEHHbIE KU3HEHHbIC TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTH K OOpa3oBaHUI0O M CaMOOOpa30BaHMIO Ha
MPOTSKEHUU BCEU JKU3HU,

7) 3K0JIOrH4€CKOro BOCIIMTAHMS

AKOJIOTMUECKHU 11€JIECO00pa3HOE OTHOIICHUE K MPHUPOJEe KaK HCTOUYHUKY
YKU3HU Ha 3emJie, OCHOBE €€ CYIleCTBOBAHUSI;

MOBBIIIEHUE YPOBHSI SKOJOTMYECKON KYyJIbTYpbl: MPUOOPETEHHE OIbITa
IUIAHUPOBAHUS TIOCTYNKOB M OIEHKM HX BO3MOXHBIX TOCIEICTBUN s
OKPY’KAIOIIEH CPEBI;

OCO3HaHHE TI00ATBFHOTO XapakTepa IKOJIOTMYECKUX MPoOJieM W MyTel hX

peuieHus;



CIIOCOOHOCTh HMCHOJIb30BaTh NPHUOOpETaeMble MPU U3YYEHUH OHOJIOTUU
3HAHUST U YMEHMsI TpPU PEUICHUM MPOOJIEM, CBI3aHHBIX C PalMOHAIBHBIM
IPUPOJIONOIH30BAHMEM  (COOJIIOZIEHHE TpaBWil TOBEACHUS B  TMPHUPOJE,
HAIIPaBJICHHBIX HAa COXPAHEHUE PABHOBECUS B 3KOCHUCTEMAaX, OXpaHy BHJIOB,
AKOocHUCTEM, Orocdepbl);

AKTUBHOE HENPUATHUE JCHUCTBUM, MPHUHOCAIIUX BPEI OKPYKAIOUIEH
IPUPOJHON Cpelie, YMEHUE MPOrHO3UPOBATh HEOIArONPUSITHBIE IKOJIOTUYECKUE
NOCJIEICTBUS MPEAIIPUHUMAEMBIX IEUCTBUI U MIPEAOTBpAIIaTh UX;

HaJIM4YME PA3BUTOrO  SKOJOTMYECKOTO  MBIIUICHUS, 3KOJIOTHYECKOM
KYJIbTYpBI, OMNbITA JEATEIbHOCTH SKOJOTMUECKONM HaNpaBIECHHOCTH, YMEHUS
PYKOBOJCTBOBATbCSI UMHU B IIO3HABATEJIbHOM, KOMMYHUKATUBHOM U COLIMAIBHOMN
NpaKkTHUKe, TOTOBHOCTM K Yy4acTHIO B TMPAKTHUYECKON  JEATEeIbHOCTU
AKOJIOTMYECKOI HANpPaBJIEHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHUSL:

c(OpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAYKW U OOIIECTBEHHOM MPAaKTUKH, OCHOBAHHOT'O Ha JHAJIOTe
KYJIbTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOEr0 MeCTa B TMOJHMKYJIBTYPHOM
MUDpE;

COBEPIIEHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKON KYJIbTYpPbl KaK CpEICTBa
B3aUMOJICHCTBUS MEXIY JIOJABMU U MTO3HAHUS MUPA;

NOHUMaHHWE crenu@uKky OMOJOTMH KaK HAayKH, OCO3HaHUS €€ poju B
(GOpMHUPOBAHUU PALMOHATILHOIO HAYYHOTO MBILUIEHUS, CO3JaHUU LEIOCTHOIO
IPEICTaBIICHUs 00 OKPYXAIOIIEM MHUPE KaK O €IUHCTBE MPUPOJbI, YEJIOBEKA U
o0uiecTBa, B MO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEM M pEelIeHUuH NpodiieM
COXpaHEHUs IPUPOJAHOIO0 PAaBHOBECHS;

yOSXKIEHHOCTh B 3HAYMMOCTH OMOJIOTUH JIsl COBPEMEHHOMN IMMBUIIM3AIIUN:
oOecrieyeHus: HOBOTO YPOBHS Pa3BUTHs MEIUIIMHBI, CO3JJaHUE MEPCIIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX peliaTh pPEeCcypcHble MPOOJIEMBbl  Pa3BUTHS

YCJIIOBCUCCTBA, IIOMCKA HYTGﬁ BbBIXO/Ja U3 T100aIBbHBIX YKOJOTHYECKHUX HpO6HGM



U oOecmedyeHUs TMepexojla K YCTOWYMBOMY Pa3BHUTHIO, PalMOHAIBLHOMY
UCIIOJIb30BAaHUIO TPUPOHBIX PECYypcoB M (OPMHPOBAHUIO HOBBIX CTaHIApPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYCHHH OHWOJOTHYECKUX 3HAHUU B IEIIX
MOBBIIIICHUS OOIIeH KYJIbTYphl, €CTECTBEHHO-HAYyYHOW TPAMOTHOCTH, KakK
COCTaBHOM  YacTM  (PYHKIIMOHAIBHOW  TPAaMOTHOCTH  OOYYArOIIMXCH,
dbopMupyemoii npu n3y4eHu OUOIOTUY;

NOHMMaHWE  CYIIHOCTH  METOJOB  TIO3HAHUS, HCIONB3YEeMBIX B
€CTECTBEHHBIX HayKaX, CIOCOOHOCTH HMCIOJb30BATh MOJIy4aeMble 3HAHUS IS
aHanmM3a U OOBSCHEHUS SBJICHHA OKPYKAIOUIEr0o MUpPa W MPOUCXOISIINUX B HEM
U3MCHCHHM, YMEHHUE JelaTh 00OOCHOBAaHHBIE 3aKJIFOUCHHSI Ha OCHOBE HAyYHBIX
($aKkTOB ¥ UMEIOIIUXCS JAHHBIX C IEJTBIO TTOTYYCHHS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENTFHO HMCIIONIB30BaTh OMOJIOTMYECKUE 3HAHUS IS
penIeHus MpoOJIeM B peabHBIX KU3HCHHBIX CUTYAIIHSX;

OCO3HAHHE I[EHHOCTH HAYYHOW NIEATETbHOCTH, TOTOBHOCTH OCYIIECTBIISATH
MPOEKTHYIO M UCCIIE0BATENIbCKYIO AEITEIbHOCTh UHIUBUYAIIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO U
caM000pa30BaHUI0, K aKTUBHOMY IOJIYYCHUIO HOBBIX 3HAHUW MO OMOJIOTHHU B

COOTBCTCTBHUHU C J KU3HCHHBIMH HOTpe6HOCT}IMI/I.

METAIIPEAMETHBIE PE3YJIbTATDBI

MeranpenMeTHble pe3ysbTaThl OCBOEHUS yueOHOro npeamera «buonorus»
BKJIIOYAIOT: 3HAYMMble Uisi (OPMUPOBAHUS MHMPOBO33PEHUS OO0YyUYaIOIIUXCA
MEXIUCUUTLTMHAPHBIE (MeXIpeaAMETHBIC) oOIlIeHayYHbIE HOHSATHSA,
OTPaXKAIOIIUE 1ETOCTHOCTh HAYYHOM KapTUHBI MHUpAa M CHEUU(PUKY METOJI0B
MO3HAHMS, HCIOIb3YEMbIX B ECTECTBEHHBIX Haykax (BELIeCTBO, DJHEPrus,
SBJICHUE, TMpOIecC, CUCTeMa, HayuyHblM (aKT, NOPUHIUI, TUIOTE3A,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEI0BaHHE, HAOIIOJCHUE, H3MEpPEHHUE,

AKCIIEPUMEHT U JIPYTUX), YHUBEpCAIbHBIC YUeOHbIE AEHCTBUS (TTO3HABATENBHEIE,



KOMMYHHUKAaTUBHBIE,  PEryIsTUBHBIC), oOecreuuBatome ¢GOpMUPOBAHUE
(GYHKIIMOHAIBHOM TPaMOTHOCTH M COLMAIIBHOM KOMIETEHIIMH O0y4Yaroluxcs,
CIIOCOOHOCTh OOYHYAIOUIUXCSl HUCIOJIb30BaTh OCBOCHHBIE MEKIUCIUIUIMHAPHBIE,
MHUPOBO33PEHYCCKNE 3HAHWS W YHUBEpCaJbHBIC Y4YeOHBIC JCHCTBUS B
IIO3HABATEIBbHOM U COLMATIbHOM ITPAKTHUKE.

MeranpenMeTHble pe3yJabTaThl OCBOCHHUS MPOrPAMMBI CPEIHETO OOIIEro
00pa30oBaHus JIOJKHBI OTPaXKaTh:

OBiaseHne  yHMBEpPCAJIbHBIMM  Y4eOHBIMH  MO3HABATEJbHBIMHU
AefCTBUSIMM:

1) 6a30BbI€e JIOTHYECKHUE IeHCTBHA:

CaMOCTOSITEIbHO  (popMynMpoBaTh U aKTyaIM3UpPOBaTh  MPoOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM MPUEMBI JTOTUUECKOTO MBIILICHUS
(aHayiM3a, CUHTE3a, CpaBHEHWUs, KiaccuUKalUM, O0O0O0OIIEHMs), PACKPHIBATH
CMBICIT OWOJIOTHYECKUX TIOHATUM (BBIIEIATh WX XapaKTEpHbIE TPHU3HAKH,
YCTaHABIIUBATh CBSI3H C IPYTUMU MOHATUSAMM);

OMpENENATh LEIN NEATEIbHOCTH, 3a/JaBas MapaMeTpbl U KPUTEPUU HUX
JNOCTHKEHUSI, COOTHOCHUTH PpE3yJIbTaThl JEATEIbHOCTH C IOCTaBJICHHBIMU
LESIMU;

UCIIOJIb30BaTh OWOJIOTHYECKUE TIOHATHS JJIsi OOBsICHEHHs (DAKTOB U
SIBJICHUM KUBOW IPUPOJBI;

CTPOUTH JIOTUYECKUE paCCykJAeHUs (MHAYKTUBHBIC, JEIYKTHUBHBIC, I10
AQHAJIOTUH), BBISIBJISTH 3aKOHOMEPHOCTU U MPOTHUBOPEUHUS B PacCMaTpPUBAEMBIX
SIBJICHUSX, (POPMYJIUPOBATH BHIBOABI U 3AKIIFOUCHUS;

OPUMEHATh  CXEMHO-MOJIENIbHBIE  CpPEACTBA  JJi1  MPEACTABICHUS
CYIIIECTBEHHBIX CBS3€H M OTHONIICHUH B M3y4aeMbIX OMOJIOTUYECKUX OOBEKTaX, a
TaKkK€ MPOTUBOPEYMII  pa3HOrO  poAa, BBISABIEHHBIX B  Pa3iIMYHBIX

UH(GOPMAITMOHHBIX UCTOYHUKAX;



pa3pabaThIBaTh IUIAH PEHICHUS MPOOJIEMBI ¢ YUETOM aHAIM3a UMCHOIITUXCSI
MaTepHATbHBIX U HEMaTePHATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JCSATCIBHOCTh, OIICHUBATh COOTBETCTBUE
PE3yNHTATOB IEJISIM, OIICHUBATH PUCKHU MTOCIICICTBHIA JIEATEILHOCTH;

KOOPJIMHUPOBATh W  BBIMIOJNHATH PAbOTy B  YCIOBUSAX PEAbHOTO,
BUPTYaJTbHOTO U KOMOMHUPOBAHHOT'O B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KMU3HEHHBIX MTPOOIIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHIE ICHCTBUS:

BJQJCTh ~ HAaBbIKAMU  Y4€OHO-HCCIIEOBATEIbCKOH W MPOEKTHOU
NESTENbHOCTH, HaBBIKAMHU  paspelieHuss MpoOJieM, CHOCOOHOCTBIO |
TOTOBHOCTBIO K CaMOCTOSITEIIbHOMY IOMCKY METOJIOB PEIICHUS MPAKTHYCCKUX
3a/1a4, IPUMEHECHHIO Pa3IMYHBIX METOOB IMTO3HAHMUS;

UCTIONTb30BaTh Pa3IMYHBIC BUIBI ACSITEIBHOCTH TIO TIOJYYCHHIO HOBOTO
3HAHMSI, €ro WHTEPIpEeTalnd, MpeoOpa3oBaHUI0 M MPUMEHECHHUIO B YYEOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPH CO3/IaHUN YICOHBIX U COITUATBHBIX IPOCKTOB;

dopMuUpoBaTF  HAY4YHBIM  TUI  MBINUICHUS,  BJIQJ€Th  HAay4YHOHU
TEPMHUHOJIOTUEH, KIIFOUEBBIMU MOHSATUSIMUA U METOJAMU;

CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIE 3aJaud B 00pa3oBaTEIbHOU
NESITENbHOCTU Y KU3HEHHBIX CUTYaIUsX;

BBISIBISITh TIPUYMHHO-CIICJICTBCHHBIC CBS3M M aKTyaJU3HpOBaTh 3ajady,
BBIIBUTATh THUIIOTE3y €€ pelIeHUs, HaXOIUTh apTyMEHTHI JIJIs JOKa3aTeIhCTBa
CBOMX YTBEP)KJICHH, 3a/1aBaTh TapaMETPhl U KPUTEPUHU PEIICHNUS,

AQHAM3UPOBATh TIOJNIYYCHHBIC B XOJE pEIICHUS 3aJadd  pe3yiIbTaThl,
KPUTHUYECKH OIICHWBATh WX JIOCTOBEPHOCTh, MPOTHO3HPOBATH W3MCHCHHE B
HOBBIX yCIIOBUSX;

J1aBaTh OIICHKY HOBBIM CHUTYyAIUsIM, OIICHUBATh IPHUOOPETEHHBIN OTIBIT;

OCYIIECTBJIATH II€JIEHANIPABICHHBIM TOUCK MEPEHOca CPENICTB U CIOCOO0B

JIENCTBUS B MPOPECCHOHATIBHYIO CPENY;



yYMETh TMEPEHOCUTH 3HAHUS B MO3HABATEIBHYIO M MPAKTHUECKYIO 00JaCTH
KHU3HEICATEITbHOCTH;

yYMETb UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JacTeil;

BBIJIBUTaTh HOBBIE UJIEH, TIPEJIaraTh OPUrHHAIbHBIE TIOAXO/AbI U PEIICHUS,
CTaBUTH MPOOJIEMBI U 33Ja4H, TOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHHUS.

3) pabora ¢ nndopmanueii:

OPUEHTHPOBATHCSI B PA3JIUYHBIX HCTOYHHMKAX HHPopManuu (TEKCTe
y4eOHOro 1ocoOusi, HAyYHO-TIOMYJISIPHOM  JUTEparype, OUOJIOrUYecKuX
CJIOBapsiX M CIPABOYHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHbIX, B MHTepHeTe),
aHANIM3UPOBATh HMHGPOPMAILMIO PA3TUYHBIX BUAOB M (OpM MpencTaBiIeHUS,
KPUTHYECKU OIICHUBATH €€ TOCTOBEPHOCTh U HEMPOTHUBOPEUYUBOCTH;

dbopMynupOBaThH 3aNPOCH U MPUMEHATH PA3TMYHBIE METOBI MIPH TIOUCKE U
orbope Owuonorudyeckod wuHOpMaIMKM, HEOOXOAMMON [Jii BBITOJIHEHUS
y4eOHBIX 3a/1a4;

npuoOpeTaTh OMBIT MCIOIb30BAHUS MH(DOPMALIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUM, COBEPIIEHCTBOBATh  KYJIbTYpY AaKTUBHOTO  HCIIOJIb30BAHUS
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpATh  ONTUMAJbHYIO (QOpPMY MpEACTaBICHUS
Oouosornueckord wuHopManuu (CxeMbl, TrpaduKd, AUArpaMMbl, TaOJHIBI,
PUCYHKH U IPYTOE);

UCTIONBh30BaTh HAYYHBIM S3BIK B KayecTBE CpelIcTBa TNpu padore C
Ouonornyeckod uH(pOpManUen: MNPUMEHATh XUMHYECKUE, (U3MUECKUEe U
MaTEeMaTUYECKUE 3HAKU U CUMBOJIBI, POpMyIbl, aOOpeBUaTypy, HOMEHKIIATYPY,
UCTOJIb30BaTh U NPEeoOpa3oBbIBaTh  3HAKOBO-CHMBOJHMYECKHE  CpEACTBA
HarJIs,AHOCTH;

BJQJCTh  HABbIKAMU  pACMO3HABAHHWS W 3alUTHl  MH(POPMAIINH,
uH(GOPMAIIMOHHON 0€30MacHOCTH JTUYHOCTH.

OgiaieHHe YHUBEPCAJbLHBIMUA KOMMYHUKATHBHBIMY JIEHCTBUSIMM:

1) obmmeHme:



OCYIIECTBJISITh KOMMYHHUKAIlMM BO Bcex cdepax IKHU3HU, AaKTUBHO
y4acTBOBaTh B JWAJOTe€ WJIM JHUCKYCCHUU MO CYIIECTBY OOCYXIaeMON TEMBI
(ymMeHue 3ajaBaTh BOMNPOCHI, BBICKA3bIBaTh CYXKAEHUS OTHOCHUTEIIBHO
BBITIOJIHEHUS MPELIAra€MOM 3aJ1a4l, YYUTHIBATh MHTEPECHI U COINIACOBAHHOCTH
MO3ULIMKI APYTUX YYACTHUKOB JUAJIOTA WU JUCKYCCUH);

pacmo3HaBaTh HEBEpOaIbHBIE CPENCTBA OOIICHUS, MMOHUMATh 3HAYCHHE
COIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUS KOH(JIMKTHBIX CUTYyaIlUi,
YMETh CMSITYaTh KOH(IIUKTHI U BECTU MEPETOBOPHI;

BJIAJICTh PA3JIUYHBIMU CIIOCOOAMH OOIIEHUS U B3aUMOJCHCTBUS, IOHUMATD
HaMEPEHUs JpyruX JIIOAECH, MPOSBIATh YBAXUTEIBHOE OTHOLIEHUE K
co0eceTHUKY U B KOPPEKTHOU hopme hopMyTUPOBATH CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO M3JIaraTb CBOK TOYKY 3PEHHSI C HCHOJIb30BAHUEM
SI3BIKOBBIX CPEACTB.

2) cOBMeCTHAasl eI TeJIbHOCTh:

MIOHMMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMAaHIHOW U MHAWBUYaIbHOU
paboTel TpW  peHieHUH  OMOJIOTMUECKOW  MmpoOsieMbl, 0OOCHOBHIBATH
HEO0OXOIMMOCTh MPUMEHEHHUS TPYMIIOBBIX (DOPM B3aUMOJICHCTBUS MIPHU PEIICHUN
yueOHOI 3a1a4H;

BBIOMpATh TEMATUKY M METOJbl COBMECTHBIX NIEUCTBHM C y4E€TOM OOUIUX
WHTEPECOB ¥ BO3MOKHOCTEN Ka)JOI0 YJI€HA KOJJIEKTUBA;

NPUHUMATh [EJIM COBMECTHOM JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh NEUCTBUS MO €€ JNOCTMIKEHHUIO: COCTAaBIIATH IUIAH JEHUCTBUM,
pacupenensTh pojau C Y4ETOM MHEHUH YYaCTHUKOB, OOCYXIaThb pPE3yJIbTAThI
COBMECTHOU padOThI;

OLICHUBATh Kadye€CTBO CBOEr0 BKJIAJAa M KaXXJIOr0 YYaCTHUKA KOMaHIbl B
001Ul pe3yabTat Mo pa3padOTaHHBIM KPUTEPHUSIM;

IpeajaraTb HOBBIE IIPOEKTHI, OLICHUBATh HAEU C NO3ULUU HOBU3HBI,

OpPHUI'MHAJIBHOCTH, HpaKTI/I‘ICCKOﬁ 3HAa4YUMOCTH,



OCYUIIECTBJISTh IMO3UTUBHOE CTPATErMUECKOE IOBEJIEHUE B Pa3IMYHbIX
CUTYaLMSIX, TPOSBIISTH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIMATUBHBIM.

OgJy1aieHNE YHMBEPCAJIbHBIMH PeryJIsTHBHBIMH ACHCTBUAMMU:

1) caMmoopraHu3anms:

UCTIOIBb30BaTh OWMONOTUYECKUE 3HAHMS JUIS BBIIBICHHUA NPOOJIEM M UX
pELIEHMS B )KU3HEHHBIX U YYEOHBIX CUTYalUsX;

BbIOMpaTh Ha OCHOBE OMOJOTMYECKUX 3HAHUU I€JIEBbIE U CMBICIOBbBIE
YCTAaHOBKHU B CBOMX JEUCTBHUAX U MOCTYINKaX 110 OTHOIICHUIO K KUBOH IIPUPOJE,
CBOEMY 3/10POBBIO U 3/I0POBBI0 OKPYXKAIOIIUX;

CaMOCTOSATEJIBHO ~ OCYILIECTBIATH  IIO3HABATEIbHYK  JEATEIbHOCT,
BBISIBJISITh MPOOJIEMBbI, CTaBUThb U (HOPMYJIUPOBATH COOCTBEHHBbIE 3a7auyd B
00pa30BaTEIbHON NE€ATETbHOCTH U )KU3HEHHBIX CUTYAIHUIX;

CaMOCTOSAATEJILHO COCTaBJIATh IUIAH pElIeHUs MNpoOJeMbl C  Yy4ETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEANOUYTECHUM;

JaBaTh OLIEHKY HOBBIM CHUTYaLUsIM;

paciupsTh paMKU y4eOHOI0 IIpeIMeTa Ha OCHOBE JIMUHBIX MPEINOUTEHU;

JienaTh ~ OCO3HAHHBIM  BBIOOp,  apryMeHTHpOBAaTh  €ro,  Oparth
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

Ccoco0CTBOBaTh (POPMHUPOBAHUIO U TPOSBICHUIO IIUPOKON 3pyIULIMU B
pa3HbIX 00JacTSX 3HAHUN, MOCTOSHHO IOBBINIATH CBOM 00pa3oBaTeNbHBIA U
KYJbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CUTYyallUsiIM, BHOCUTh KOPPEKTHUBBI B JESTEIbHOCTb,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISIM;

BJa/IeTh HAaBBIKAMHM  II03HABAaTEIbHOM peQieKCHUH KaK OCO3HaHHS
COBEPIIAEMBIX JCHCTBUH M MBICIUTENBHBIX IPOLECCOB, UX PE3YJIbTATOB H
OCHOBaHUI, UCIOJIb30BaTh NPUEMBI peIeKCUH JIJIsl OLEHKU CUTYaluH, BbIOOpa

BCPHOT'O PCHICHUA



YMETh OLEHHBATh PUCKM M CBOEBPEMEHHO MNPUHUMATh PEUICHUS IO HX
CHIDKEHHUIO;

MPUHUMATh MOTHUBBI WM APTYMEHTHI JPYTUX IPU AHAIW3E PE3YJIbTATOB
NEeATEIbHOCTH;

3) npuHsATHE ceOs U APYTHUX:

NPUHUMATH ce0sl, MTOHUMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA,;

IIPUHUMATh MOTHUBBI M APryMEHTBHl JPYrUX IIPU aHAIU3E pPEe3yJIbTAaTOB
JEATENbHOCTH;

pU3HABaTh CBOE MPABO U MPABO APYTHX HA OMIUOKH;

Pa3BUBATH CITOCOOHOCTH TOHUMATh MUDP C IMO3UINHU APYIoro 4CjIOBCKaA.

HPEIMETHBIE PE3YJIBTATDBI

IIpenmeTHble pe3ynbTarhl ocBoeHus nporpaMMmbl COO mo Guonoruu Ha
0a30BOM ypOBHE BKIIOUAIOT crHenuuyeckue s ydyeOHOro mpeamMera
«buosnorus» HaydHble 3HAHUS, YMEHHS U CIOCOOBI JIEHCTBHUI MO OCBOCHHIO,
UHTEpIpPETAlMd W NPeoOpa3OBaHUIO 3HAHWM, BHIBl JEATEIBHOCTH IO
NOJyYEHHIO HOBOI'O 3HAHUS W NPUMEHEHUIO 3HAHWI B Pa3IMYHBIX Yy4EOHBIX
CUTyalMsX, a4 TaKXe B pPEaJIbHbIX JXW3HEHHBIX CHUTYalHsX, CBI3aHHBIX C
ouonorueil. B mporpamMMe mpenMeTHble pe3yibTaThl MPEACTaBICHBI MO T'oJaM
o0yJeHusl.

[IpenmMeTHbIe pe3ysbTaThl OCBOCHUSI yueOHoro npeamera «buomnorus» ¢ 10
Knacce NOJKHBI OTPaXKaTh:

c(OPMUPOBAHHOCTh 3HAHUH O MECT€ M pOJU OHOJIOTMU B CHCTEME
HAyYHOI'O 3HAaHUS €CTECTBEHHbIX HayK, B (DOPMHpPOBAHHM COBPEMEHHOI
€CTECTBEHHO-HAYYHOW KapTUHBI MMPAa M HAYYHOTO MHMPOBO33PEHHUs, O BKIIAJE
pPOCCUMCKUX U 3apyOeXHbIX YU€HBIX-OMOJIOTOB B pa3BUTHE OHUOJIOTHH,
(YHKIIMOHATHHON TPAMOTHOCTH YE€JIOBEKA JIsl PEIICHUS KU3HEHHBIX 3a71a4;

YMEHHUE PACKpBIBATh COJIEpKaHUE OMOJIOrMUYECKUX TEPMHUHOB M MOHSITHM:

KU3Hb, KJIETKA, OpraHu3M, Merabonm3M (0OMEH BeIIeCTB M IIPEBpaIlCHUE



JHEPruu), ToMeocTa3 (CaMOperyJsiius), YpPOBHEBas OpraHu3aiusi >KUBbIX
CHCTEM, CaMOBOCITPOU3BEIECHUE (penmponykuus), HACJIECTBEHHOCTb,
U3MEHYUBOCTD, POCT U PA3BUTHE;

YMEHHUE Wu3Jaratb OHOJIOTHMYECKHE TEOpUH (KJIETOYHAs, XPOMOCOMHAas,
MyTallMOHHAsA, IEHTpajbHas JOrMa MOJIEKYJIApHOH Ouonoruu), 3akoHbl (I
Mewnnens, T. Moprana, H. 1. BaBunoBa) u yuenus (0 1ieHTpax MHOT00Opa3us u
IPOUCXOXKIEHUS KyJIbTypHbIX pacTenuit H. 1. BaBunosa), onpenensats rpaHHIlbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yMEHHE BIAJETh METOIaMH HAyYHOTO MO3HAHUS B OMOJIOTHH: HAOJI0ICHHE
Y ONMCAHUE )KUBBIX CUCTEM, MPOLIECCOB U ABJIECHUM, OPraHU3aLNs U POBEACHUE
OMOJIOTUYECKOrO  JKCIEPUMEHTA,  BbIJBUKEHUE  TUIIOTE3bl,  BbISBICHUE
3aBUCUMOCTH MEXIY HUCCIEIYEMBbIMU BEIIMYMHAMHU, OOBSICHEHUE MOJYyYEHHBIX
pEe3yNbTaTOB, UCIOJb30BAHHBIX HAYUYHBIX MOHATUH, TEOPUN U 3aKOHOB, YMEHUE
JIeNaTh BBIBOJBI HA OCHOBAHWH ITOJYYEHHBIX PE3YIIBTATOB;

YMEHHUE BBLACIATh CYHIECTBEHHBIE IPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT
U JYKapuoT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPIaHU3MOB, OCOOCHHOCTH
IpoIecCOB: 0OMEHa BEIECTB U MPEBPALLEHHUS SHEPTUU B KJIETKE, (OTOCUHTE3A,
IUTACTUYECKOT0 W JHEPreTHYecKoro OOMEHa, XeMOCHHTE3a, MUTO03a, MEeHo03a,
OIUIOJOTBOPEHUS, PA3MHOXKEHHUS, WHIWBUAYAJIBHOIO Pa3BUTHA OpPraHU3Ma
(oHTOTrEHE3);

yMEHHUE MPUMEHSATH MOJYyYEHHbIE 3HAHUS JIs1 OOBSICHEHUSI OMOJIOrMUECKUX
IIPOLIECCOB U SIBJICHUU, JUISl IPUHATHS NIPAKTUYECKUX PELICHUN B IIOBCEIHEBHOU
KU3HU C LEIbl0 0OecredeHHuss 0e30MaCHOCTH CBOEr0 3/I0pPOBbSI U 3JI0POBbS
OKpY)KaIOIIUX JIIOACH, COOMIOJIEHUS HOPM TIpPaMOTHOIO TIOBEJIEHUS B
OKpY’Karolel NpUPOJHON cpejlie, TOHUMMAaHUE HEOOXOIUMOCTH HCIOJIb30BaHUS
JIOCTIKEHU COBPEMEHHOW OWMOJIOTMM U OMOTEXHOJOTHUW MJisi PalMOHAIBHOTO
IPUPOIOIIOJIb30BAHUS;

YMEHHE pEelIaTh »3JIEMEHTAapHbIE TI'E€HETUYECKHME 3aJadyd Ha MOHO- U

I[I/II"I/I6pI/I,ZIHO€ CKpCIIUBAHUC, CHCIIJICHHOC HACJIICAOBAHUC, COCTABJIATL CXCMBI



MOHOTHOPHIHOTO CKPEIIMBAHMS ISl PEICKa3aHUs HACICIOBAHMS IPU3HAKOB Y
OpPTaHU3MOB;

YMEHHUE BBINOIHATH JIA0OPAaTOPHBIE U MPAKTHYECKUE PadOThI, COOJIIOAATH
npaBWiIa Mpu paboTe ¢ y4eOHBIM 1 1a00paTOPHBIM 000PYI0BAHUEM;

YMEHUE KPUTHUYECKU OIEHWBATh W WHTEPIPETUPOBATH WH(OOPMAIUIO
OMOJIOTUYECKOTO COJIEP’KaHUS, BKIIOYAIONIYIO TICEBJIOHAYYHBIC 3HAHHS U3
pa3NUYHBIX HCTOYHMKOB (CpelcTBa MaccoBOM  uH(pOpMAIuM, HAy4HO-
HOMYJISIPHBbIE MaTepUalbl), STUYECKUE aCHEKThl COBPEMEHHBIX HCCIEIOBaHUMN B
OMOJIOTUH, MEIUITMHE, OMOTEXHOJIOTHH;

yMEHHE CO03[1aBaThb COOCTBEHHbIE NMHCbMEHHBIE M YCTHBIE COOOIICHMUS,
0000111251 GMOJIOTHYECKYIO MH(DOPMALINIO U3 HECKOIBKUX UCTOYHUKOB, TPAMOTHO
UCI0JIb30BaTh NOHATHIHBIN anmnapaT OMOJIOTUH.

[IpenMeTrHble pe3yabTaThl OCBOCHUS yueOHOro npeamera «buonorus» ¢ 11
K1acce JOKHBI OTPAKATH:

c(hOpMHUPOBAHHOCTh 3HAHUH O MECTE M POJIM OHOJOTHH B CHCTEME
HAyYHOTO 3HAHMSI €CTECTBEHHBIX HAyK, B (OPMUPOBAHUU COBPEMEHHOMU
€CTECTBEHHO-HAYYHOW KapTUHBI MUpPA M HAYYHOTO MHUPOBO33PEHHUS, O BKIAJE
POCCHMCKMX U 3apyOeKHBIX YYEHBIX-OMOJIOrOB B pa3BUTHE OHOJIOTHUH,
(GyHKIIMOHAIBHOW IPAMOTHOCTH Y€TIOBEKa VISl peLICHUs KU3HEHHBIX 3a]1a4;

YMEHHE PacCKphIBaTh COJECPKAHUE OMOJIOTMYECKUX TEPMHUHOB M TOHSATHH:
BUJ, TMONYyJALMs, TEeHO(DOHI, DBOMIOLHUA, ABWXKYIIME CHIbI ((aKTOpHI)
ABOJIIOIH, MPUCTIOCOOJIEHHOCTD OpraHU3MOB, BUJI000pa30BaHuE,
AKOJIOTUYECKUE (PAKTOPHI, IKOCUCTEMA, TPOAYLIEHTHI, KOHCYMEHTHI, PEIYIIECHTHI,
IIEIH TUTaHMS, PKOJIOrHdecKas mupaMmia, OMoreoneHos, onocdepa;

YMEHHUE H3J1araTh OHOJOTHYECKHEe TEOopHH (PBOIIOLMOHHAA Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpHUs DBOJIIOIMHU), 3aKOHBI U 3aKOHOMEPHOCTH
(3aponbimieBoro cxoncrsa K. M. bapa, uepenoBaHus TNIaBHBIX HAIMPaBJICHUN U
nyreit sBomonuu A. H. CeBeprioBa, yuenus o 6mochepe B. . BepHaackoro),

ONpCACIIATL I'paHUIBbI UX ITPUMCHHUMOCTH K JKHUBbIM CUCTCMAM,



yMEHHUE BJIaJETh METOJJaMH HAYYHOTO MTO3HAHUSI B OMOJIOTUU: HAOJIOIeHUE
Y OMUCAHUE )KUBBIX CUCTEM, MPOLIECCOB U SBJICHUM, OpraHu3alys U MPOBEICHUE
OMOJIOTMYECKOTO0  AKCIEPUMEHTA,  BBIJBIKCHUE  TUIOTE3bl,  BBISIBICHUE
3aBUCUMOCTH MEXIY HUCCICIYEMbIMU BEIIMYWHAMHU, OOBSICHEHHUE TOTYyYCHHBIX
pe3yJbTAaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHATHI, TEOPUNA U 3aKOHOB, YMEHHUE
JienaTh BBIBOJbI HA OCHOBAHUU MOJTYUYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIJCIATh CYIIECTBEHHBIE IMPU3HAKU CTPOCHHS OHMOIOTHYECKUX
OOBEKTOB: BHUOB, NOMYJISIUNA, MPOAYIIEHTOB, KOHCYMEHTOB, PEIyICHTOB,
OMOTreOIIeHO30B M DKOCHCTEM, OCOOEHHOCTH TMIPOIIECCOB: HACJIEICTBEHHOU
U3MEHUYHBOCTHU, ECTECTBEHHOT 0 0TOOpa, BUI000pa30BaHUs, IPUCITIOCOOTEHHOCTH
OpraHU3MOB, JCHCTBUSI JKOJOTMYECKUX (HDaKTOPOB Ha OpPraHU3MBbI, MEPEHOCa
BEIIECTB U TOTOKA SHEPrUU B DKOCUCTEMAX, AHTPOIOIE€HHBIX U3MEHEHUU B
AKOCHCTEMaX CBOEM MECTHOCTU, KPYroBOPOTa BEIIECTB U OMOTr€OXMMHUYECKHUX
LUKJIOB B Onocdepe;

yMEHHUE MTPUMEHSATH TIOJTyUYCHHBIE 3HAHUS JIJIS1 OOBSICHEHUST OMOJIOTMYECKUX
IIPOLIECCOB U SIBJICHUU, IS IPUHATHS ITPAKTUYECKUX PELIEHUN B ITOBCEIHEBHOU
KU3HU C IeJbI0 oOecTieueHuss Oe30MacHOCTH CBOETO 3JI0POBbSI U 3JI0POBbS
OKPYXAIOIUX JIIOJIeH, COONIOACHUS HOPM T'PaMOTHOTO TIOBEICHHUS B
OKpYyXarolled MpUpoIHON cpefie, MOHUMaHue HEOOXOJUMOCTH HCIIOIb30BaAHUS
JTOCTHKCHUN COBPEMEHHOU OHoJIOrun TS palMOHAIIBHOT' O
IPUPOAONOJIb30BAHUS;

YMEHHE pelIaTh »dJEMEHTApHbIe OWOJIOTUYECKHE 3aJlaud, COCTaBIISTh
CXEMBI MIEPEHOCA BEIIECTB U SHEPTUHU B IKOCUCTEMAX (1[EMU MUTAHUSA);

YMEHHUE BBINOIHATH JTA0OPATOPHBIE M MPAKTUYECKUE pabOThI, COONIOAAThH
npaBWIa Mpu paboTe ¢ y4eOHBIM 1 Ta00paTOPHBIM 000PYIOBAHUEM;

yMEHHE KPUTHUYECKU OIEHWBATh W WHTEPIPETUPOBATH WH(OOPMAIUIO
OMOJIOTUYECKOTO COJEpKaHUs, BKIIOYAIONIYIO IICEBJIOHAYYHbIC 3HAHUS U3
pa3NUYHBIX HCTOYHMKOB (CpelcTBa MaccoBOW  MH(MOpMAIMM, HAy4YHO-

IMOIIYJIAAPHBIC MaTCpI/IaJII)I), pacCMaTpuBaTh r100adbHBIE  DKOJOTHMYECKHE



po0JIeMbl COBPEMEHHOCTH, (POPMUPOBATH 11O OTHOIICHUIO K HUM COOCTBEHHYIO
MO3UILINIO;

YMEHHE CO03/1aBaTh COOCTBEHHBIC IMHUCbMEHHBIE M YCTHBIE COOOIICHMUS,
0000111ast OMoIOrMYecKyr0 NHHOPMAITUIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO

UCTIOIb30BaTh MOHATUHHBIN anmapat OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuectBo yacos JJieKTPOHHBIE (HU(PPOBBIE)
Ne HaunmeHnoBaHue pa3iesioB U TeM
Kontpoabubie | IlpakTuyeckue o0pa3oBaTe/ibHbIe PeCcypChl
n/n MPOrpaMMbI Bceero
padoThI padoTbI

https://educont.ru/?utm_source=eljur
1 buosiorus kak Hayka 1 0.5 https://edu.skysmart.ru/ https://resh.edu.ru/
https://www.yaklass.ru/

2 JKvBBIC CHCTEMBI M UX OpraHU3aIns 1
XUMUYECKUN COCTAB U CTPOCHUE

3 24 1
KJIETKH

4 KuzuenesrenbHOCTh KIETKU 16

5 Pa3mMHOXeHME U WHIUBUTYATBHOE 99 1

Pa3BUTHUEC OPTaHNU3MOB

HacnenctBeHHOCTE U
M3MEHYMBOCTh OPraHU3MOB

Cenekuust oprann3mMoB. OCHOBBI

7 4
OMOTEXHOJIOT U
8 PesepBHOE BpeMms 2
OBLIEE KOJIMYECTBO YACOB I10 104 0 4

[TPOTPAMME



https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA
3axapos B.b., MawmontoB C.I'., Conmn H.W., buomnorus. 10 kmacc

(yrmy6neHnHbiit ypoBenb). O6mmast Ouonorusi. Beprukans, 2021 r., 352 c.

METOANYECKHUE MATEPUAJIBI IJISA YAUTEJA
1. Anacracoa JI.II. O6mas Ouomorus. J(mmakThueckue maTepuaibl. — M.:
Benrana-I'pad, 1997.
4. 3axapoB B.b, Mycradgun A.I'. O6mias 6uonorus: TeCThl, BOMPOCHI, 3a/IaHUS.
— M.: IIpocgemenue, 2003.
5. UBanosa T.B., Kanunosa I'.C., MsrkoBa A.H. COopHuk 3a1anuii no oo
ouonoruu. — M.: IIpoceemnienue, 2002.
5. Ilonomapesa M.H., Kopauiosa O.A., CumonoBa JI.B. buonorus 10 knacc
npouiIbHBIN ypoBeHb . MeTonunueckoe nocodue - MockBa. M3aaTenbckuii
neHTp «Benrana-I'padg» 2011.
6. Cusornazor B.U., Cyxosa T.C., Ko3noBa T.A. O6mias 6uonorus. 10 kmacc:
nocobue mis yuutens. — M.: Alipuc-tipecc, 2004.

8. Cxynkun .M. Beenenune B 6uonoruto. — ExarepunOypr: YpI'TIV, 2003.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCHI U PECYPCbI CETHU
MHTEPHET
1. Pecypcet  Enunoit KOJUTEKIIMU IU(GPOBBIX 00pa30BaTEIbHBIX

pecypcos (https://m.edsoo.ru/)

2. https://bio-ege.sdamgqia.ru/
3. https://studarium.ru/?ysclid=ml1gfhfzuio726040511
4. https://foxford.ru/wiki/biologiya?ysclid=m1qfigly3p77671353
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