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HOACHUTEJBHASA 3AIIMCKA

[Ipu pa3zpaboTke mporpamMmbl MO0 OHMOJIOTUU TEOPETUUYECKYIO OCHOBY JIJIS
OTIPENICNICHUS TMOJX0JI0B K (DOPMHUPOBAHMIO COJICPIKAHUS YIEOHOro MpeaMera
«buosioruss» cocTaBuUiU: KoHUeNnTyanbHble TojoxeHus DPIOC COO o
B3aMMOOOYCIIOBJICHHOCTH 1I€JIeH, COJep)KaHus, pe3yJbTaTOB OOy4YeHHS U
TpeOOBaHWI K YpPOBHIO TOJTOTOBKH BBIMYCKHUKOB, TOJIOKEHHUS 00 00mmMx
HEeISX W TMPUHIMIIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI
cpeaHero oo6mero ooOpasoBanus B Poccuiickoit ®eneparnuu, a Takke
MIOJIOKEHUS O criel(puKe OUOJIOTHH, €€ 3HAYCHUH B TTIO3HAHUU KUBOW MPUPO/IBI
U O00€eCleUYeHUH CYIIECTBOBaHUSI uesioBeueckoro obmiectBa. CornacHo
Ha3BaHHBIM TIOJIOKCHHSIM, OIPEACIICHBI OCHOBHBIC (DYHKIIMM TPOTPaMMBI 10
Ouonoruu u e€ CTpyKTypa.

[Iporpamma 1o Ouosnoruu na€T MNpeAcTaBICHUE O LEsiX, o0 oOmiei
CTpaTerud OOy4YeHWs, BOCIHTAHHWS W PA3BUTHI OOYYAIONIUXCS CPEACTBAMHU
yueObHoro mnpeamera «buonorus», omnpenenser oOsi3aTebHOE MPEAMETHOE
COJICp’)KaHME, €ro CTPYKTYpy, paclpefeieHue Mo paszieiiaM U TeMawm,
PEKOMEHIyeMYI0 TOCJIeIOBATeIbHOCTh H3y4YeHUs Y4yeOHOTro Marepuaia ¢
y4€TOM  MEXKIPEAMETHBIX W BHYTPHUIPEIMETHBIX  CBSI3€H,  JIOTMKHU
00pa3oBaTEILHOIO MPOIECCa, BO3PACTHBIX OCOOCHHOCTEN 00yYarOmMnXCs.

B mnporpamme 1o OHMOJOTMM TakKKe YYUTBHIBAIOTCS TpPEOOBaHUS K
TUTAHUPYEMBIM JTMYHOCTHBIM, METaNpEeAMETHBIM U TPEIMETHBIM PE3yJIbTaTaM
o0yueHuss B (OPMUPOBAHMHM OCHOBHBIX BHJIOB Y4YCOHO-TIO3HABATEIHHOM
JeSATETbHOCTH/YUEOHBIX JIEUCTBUIM OOYYaIOIIUXCS MO0 OCBOCHHIO COJIEPIKAHUS
OMOJIOTUYECKOT0 00pa30BaHMUS.

B nporpamme mno Ouonormum (10—11 xkmnaccel, ©a30BbId  ypOBEHB)
peann30BaH MPUHIUI TPEEMCTBEHHOCTH B HM3YYCHHH OHWOJIOTUM, Ojarojaps
yeMy B HEH TPOCMATPUBAETCS HAMPABICHHOCTh HA pPa3BUTHE 3HAHUM,
CBS3aHHBIX C (DOPMHUPOBAHMEM E€CTECTBCHHO-HAYYHOTO MHPOBO33PCHUS,
IICHHOCTHBIX ~ OPHUCHTAllMd  JIMYHOCTH,  DJKOJOTHYECKOTO  MBIIUICHHS,
MpeACTaBICHUM O 3JI0POBOM 00pa3e XKU3HU U OEpeXHbIM OTHOIIEHHUEM K
OKpyXawmuen npupogHon cpeae. Ilostomy Hapsgy ¢ M3ydeHUEM
00IIEOMOIOTUYECKUX TEOPH, a TaKKe 3HAHWUA O CTPOEHUU KUBBIX CHCTEM
pa3HOr0 paHra M CYIMIHOCTH OCHOBHBIX IPOTEKAIOIIMX B HHUX IPOIIECCOB B
nporpaMMe Mo OHOJIOTMH YJEJICHO BHUMAHHE HCIIOJIb30BAHUIO TMOJYYEHHBIX
3HAHWI B TIOBCETHEBHOM JKU3HU JIJIS1 PEIICHUSI PUKIIATHBIX 3a/1a4, B TOM YHCIIE:
NpOQIIAKTAKA  HACIEJCTBEHHBIX  3a00JIEBaHW  YEJOBEKa,  MEIUKO-
T€HETUYECKOTO KOHCYJIbTUPOBaHMS, 000CHOBaHUs AKOJIOTHYECKHU



L[EJIECOO0PA3HOr0 MOBEICHUS B OKPY’KAIOIIEH NPUPOAHOM Cpene, aHaiau3a
BIUSTHUS XO3AWCTBEHHOM JEATEIILHOCTH YEJIOBEKAa HA COCTOSIHUE MPHUPOJHBIX U
UCKYCCTBEHHBIX  DKOCHUCTEM. YCWICHHME BHHUMAHHS K  TPHUKIATHOM
HampaBJICHHOCTH  y4yeOHoro  mpeamera  «buojorus»  MPOAUKTOBAHO
HEO0OXOAMMOCThIO 00€CTIeUeHUs YCIOBHUM MU pEUICHUsI OJHON M3 aKTyaJlbHBIX
3a/a4 IIKOJIBHOTO OMOJOTHYECKOro OoOpa3oBaHMs, KOTOpas Mperoaraet
dbopmupoBaHre y 00yJarouuxcsi CIOCOOHOCTU aanTUPOBATHCS K U3MEHEHUAM
JTUHAMUYHO Pa3BUBAIOIIETOCS] COBPEMEHHOI'O MHUpA.

buonorust Ha ypoBHE cpeaHero o01ero oOpa3zoBaHMs 3aHMMAET Ba)KHOE
Mecto. OHa oOecrieunBaeT (HOpMUPOBAHKUE y OOYyYaIOIMMXCS MPEACTABICHUN O
Hay4YHOU KapTHHE MHUpa, pacliupseT U 0000IIaeT 3HaHUA O )KUBOU MpUpoe, e€
OTJIMYUTEIbHBIX MPU3HAKAX — YPOBHEBOM OpraHM3alii U 3BOJIIOLMH, CO3AET
yCIIOBUS JUJIsi: TIO3HAHUA 3aKOHOB JKMBOM  MPUPOJBI, (HopMuUpoBaHUS
(PYHKIMOHAIBHOW T'PaMOTHOCTH, HAaBBIKOB 3JI0pOBOr0 M Oe3omacHoro oOpasa
KU3HU, HSKOJIOTMYECKOTO MBIIUICHUS, [IEHHOCTHOTO OTHOLICHHUS K KUBOU
MIPUPOJIC U YETIOBEKY.

bonbimioe  3HaueHue  OuoyorMs  MMEET  TakXke Uil  pEIICHUus
BOCITUTATEIBHBIX W PAa3BUBAIONIMX 3aJad CpeAHero oOmiero obpa3oBaHMs,
coluanu3anuu oOydatomuxcsa. M3ydeHne OMOIOTHM OOECIEUMBAET YCIOBUS
LTS dbopMUpOBaHHSA  HMHTEIEKTYaIbHBIX, KOMMYHUKAIIMOHHBIX |
MH(POPMAIIMOHHBIX  HAaBBIKOB, 3CTETUYECKOM  KYyJIbTYpbl, CIHOCOOCTBYET
WHTErpalui OMOJIOTHYECKUX 3HAHUU C MPEACTaBICHUSMU W3 JAPYTUX YU4EOHBIX
IpEeIMETOB, B YaCTHOCTH, (u3uku, xumun u reorpaduu. HaszBanHbie
MOJIOKEHHUSI O TpeqHa3HadeHHH y4deOHoro mpenmera «buomorus» cocraBuim
OCHOBY [IJIsl OIpEAENeHUS TOAXOAOB K OTOOPY M CTPYKTYPHPOBAHHIO €TO
CoJIepKaHusl, MPEACTABICHHOTO B MPOrpaMMe 10 OHMOJIOTHH.

OTt60p conepsxanus yueOHOTO npeameta «buosorus» Ha 6a30BOM ypoBHE
OCYUIECTBJIEH € MO3UIMH KyJIbTYpOCOOOPA3HOTO MOAXOAA, B COOTBETCTBUH C
KOTOpPBIM OOydaromuecs JOHKHBI OCBOUTH 3HAHUS M YMEHUS, 3HAUMMBIC TS
dbopmupoBaHus OOIIEH KyJIbTYpbl, OMNPEICIAIONUE aJCKBATHOE TMOBEJCHUE
YeJIOBEKAa B OKPY’KAIOIIIEH MPUPOIHON cpelie, BOCTPEOOBAaHHBIE B TTIOBCEIHEBHOM
KU3HU U MIPAKTHUECKOHN nesTenbHocTH. Ocoboe MecTo B 3TOM CUCTeMe 3HAHUU
3aHUMAIOT  DJEMEHTHl  COACPKAHMS, KOTOPBIE CIyXXaT OCHOBOW st
dbopMHpoOBaHUA TPEACTaBICHU O COBPEMEHHON eCTeCTBEHHO-HAYYHOMU
KapTUHE MHUpa W I[EHHOCTHBIX OPUEHTAIMSIX JHUYHOCTH, CIIOCOOCTBYIOIIHUX
ryMaHU3aluy OMOJIOTHYeCcKOro 00pa3oBaHMUsl.

CrtpykTypupoBaHHue coAepx aHUs y4eOHOro MmaTepuaja B Mporpamme 1o
OMOJIOTUM OCYIIECTBIEHO C Y4Y€TOM MPUOPUTETHOTO 3HAYEHHUS 3HAHUU 00



OTJIMYUTENBHBIX OCOOEHHOCTSX KMUBOU MPUPOJIBI, O €€ YPOBHEBOM OpraHU3ALMH
M 3BOJIOUMHA. B COOTBETCTBMM € 3THM B CTPYKTypE€ Y4Ye€OHOro IpeameTa
«buosorusy BbIIENEHBI CIENYIOLUE COACPKATEIbHbIE JIMHUN: «brosorus kak
Hayka. MeTopl HayqHOro no3HaHus», «KieTka kak Ononornyeckas cCUCTEMay,
«Opranm3m kak Owuonoruueckas cuctema», «CucreMa u MHOroooOpasue
OpraHUYeCKOro Mupa», «IBOMIOUUA >KUBOM MNPUPOABDY, «IKOCUCTEMBI U
IPUCYLIUE UM 3aKOHOMEPHOCTH.

Ienp m3ydyenust yuebHoro npenmera «buonorus» Ha 6a30BOM ypOBHE —
OBJIaJICHHE OOyYarolMMHCS 3HAaHUSAMH O CTPYKTYpHO-(PYHKIMOHAIbHON
OpraHu3allMd >KUBBIX CHCTEM PAa3HOI0 paHra W NPUOOPETEHHE YMEHHI
MCIIOJIb30BaTh 3THU 3HAHUS JJISI TPAMOTHBIX JIEUCTBUH B OTHOLIEHUU OOBEKTOB
’KUBOU MPUPOJIBI U PEIICHUS Pa3IMUHBIX )KU3HEHHBIX TPOOJIEM.

JlocTmkeHue 1end u3ydyeHuss ydeOHoro mpenmera «buonorus» Ha
0a30BOM YpPOBHE 00ECIIEUMBACTCS PEIICHUEM CIEAYIONIUX 3a]1ay:

OCBOCHHME O0YYaIOIMMHCS CHCTEMbl 3HAHUA O OMOJOTMYECKUX TEOPUSX,
VUYECHHSX, 3aKOHAX, 3aKOHOMEPHOCTSX, THUIIOTE3aX, MpPaBWIAX, CIyKalluX
OCHOBOM AJ11 OPMHUPOBAHUS MPEACTABICHUN O €CTECTBEHHO-HAYYHOU KapTHUHE
MHUpPa, O MeEToJaXx Hay4yHOro TO3HAHUS, CTPOECHUH, MHOT000pa3uu WU
OCOOEHHOCTSIX JKMBBIX CHUCTEM DPA3HOTO YpPOBHS OPTraHM3alUU, BbIAAIOIIMXCS
OTKPBITUSAX U COBPEMEHHBIX HCCIIEJOBAHUSAX B OMOJIOTUH;

(opMupoBaHre y oOyyaroluxcsl O3HABaTENbHbIX, HHTEIJICKTYaJIbHbIX U
TBOPYECKUX CIOCOOHOCTEH B Mpolecce aHalIM3a JaHHBIX O MYTSAX pPa3BUTHA B
OMOJIOTMM HAy4YHBIX B3TJISAOB, MJIEH U MOAXOAOB K M3YYEHMIO KUBBIX CUCTEM
Pa3HOTO YPOBHS OpPraHU3alUy;

CTAaHOBJICHHE Yy OOydalwluxcs oO0mel KynbTypbl, (YHKIMOHAIbHOU
IPaMOTHOCTH, pa3BUTHE YMEHUN OOBICHATH M  OLIEHUBATh  SIBJICHUS
OKPYXXAIOIIEr0 MHUpa >KUBOM NPHPOABI HA OCHOBAaHWM 3HAHUM U OIBITA,
MOJIYYEHHBIX MPU U3YYEHUU OMOJIOTUH;

dopMHpoBaHUEe Yy O0OYYalOIIMXCS YMEHHM WIUTIOCTPUPOBATH 3HAUYCHUE
OMOJIOTUYECKUX 3HAHUN B MPAKTUYECKOW IEATEIBHOCTH YeJIOBEKAa, Pa3BUTHH
COBPEMEHHBIX MEJIUIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

BOCIIUTAaHHUE YOEKIEHHOCTH B BO3MOXXHOCTHU MO3HAHUS YEJIOBEKOM KHBOU
IPUPOJIbI, HEOOXOJAMMOCTH OEpEeKHOTO OTHOIICHHS K HEM, CoOroaeHus
TUYECKUX HOPM MPU NPOBEJECHUH OMOJOTMYECKUX UCCIIEI0BAHUI;

OCO3HaHUE IIEHHOCTH OMOJOTMYECKUX 3HAHWUW NJISl TOBBIIMICHUS YPOBHS
HKOJIOTMYECKOM KYIbTYpPHI, 4711 ((OPMUPOBAHMS HAYYHOTO MUPOBO33PEHUS;

MIPUMEHEHNE MPUOOPETEHHBIX 3HAHUN U YMEHUN B MOBCEIHEBHOW JKU3HU
JUISL OLIEHKY IIOCJIEICTBUNA CBOEH IEATEIBHOCTH 110 OTHOILICHHUIO K OKPYKAroLIEH



cpene, COOCTBEHHOMY 3/J0pOBbIO, OOOCHOBaHHWE M COONIOJICHHE Mep
poIITaKTHKA 3a00I€BaHUT.

B cucrteme cpeanero obmiero oopazoBanus «buonorus», uzyyaemas Ha
0a30BOM YpOBHE, SBJSIETCS 00s13aTEIbHBIM YYEOHBIM MPEAMETOM, BXOSIIUM B
COCTaB MpeaIMeTHOM 00macTh « EcTecTBeHHO-HAyYHBIE TIPEIMETHD.

Jlnst w3ydenumst Owojornd Ha 0a30BOM ypOBHE CpPEIHETrO O0O0IIero
obpazoBaHus oTBoauTca 68 yacos: B 10 kimacce — 34 vaca (1 4yac B Hezelno), B
11 KJjacce — 34 Jaca (1 qac B HEJIEIIO).



COILEPKXAHUE OBYUYEHUSA
10 KITACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBa3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMHU
U JIPYTUMHU €CTECTBEHHBIMH HayKaMu, (GUIocOpHueil, ITHUKON, ACTETUKOW U
npaBoM. Poip Ouonoruu B (OpMUPOBAHWU COBPEMEHHON HAyYHOW KapTHHBI
mupa. Cucrtema OMOJOTUYECKHUX HaAYK.

Meronpl TO3HAHUS SKUBOM mpuUponabl (HAOMIOEHUE, JKCIIEPUMEHT,
ONMKCaHWe, HU3MEpPEHue, Kiaccu(ukanus, MOJEIHMPOBAHUE, CTATUCTUYECKAs
00paboTKa TaHHBIX ).

JleMmoHcTpanuun:

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

Tabmuupl 1 cxeMbl: «MeToIbl MO3HAHMS )KUBOU IPUPOIBD.

JlabopaTopHble U IpaKTHYECKHE PA0OTHI:

[Ipaktuueckas padora Ne 1. «Mcnonp3oBaHue pazIUYHBIX METOJIOB IMPHU
U3YYEHUH OMOJIOTHUECKUX OOBEKTOBY.

Tema 2. ’)KuBble CHCTeMbI U MX OPTraHU3AIUS.

Xusble cuctembl (OMOCHCTEMBI) Kak MpPEeIMET HU3Y4YEeHHsS] OHOJIOTHH.
OTnuune )XKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPO/IBI.

CpoiicTBa OmocHcTeM U HUX pa3HooOpaswe. YPOBHM OpraHu3aluu
OMOCHCTEM: MOJICKYJIAPHBIM, KJICTOUYHBIA, TKaHEBBIA, OPTraHU3MCHHBIM,
MOMYJISILIMOHHO-BUI0BOM, 3KOCUCTEMHBIN (OMOTreOIIEeHOTUYECKU ),
Oonoc@epHsbIii.

JdeMoHcTpanuu:

Tabmuubr u  cxembl: «OCHOBHBIC TIPU3HAKH JKU3HW», «YPOBHU
OpraHU3aluy KUBOU IPUPOIBD.

O6opynoBanue: mojesb MoJiekysbl JIHK.

Tema 3. Xumnueckuii COCTaB U CTPOCHHUE KIETKH.

XUMHYECKHM COCTAB KJIETKHU. XMMHYECKUE BJIEMEHTBI: MAaKpPO3JIEMEHTBHI,
MHKpPO3JIeMEeHThI. Boia 1 MuHEpaibHbIE BELIECTBA.

OyHKIMM BOABI M MHUHEpAJbHBIX BellecTB B kietke. Ilogaep:kanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB u crpoeHre 6eIKOB. AMUHOKUCIOTHI — MOHOMEPHI OEJIKOB.
He3aMenumble ¥ 3aMEHHMBbIE AMHUHOKHUCIOTHI. AMUHOKHCIOTHBIA COCTaB.
YPpOBHU CTPYKTYpBI OCJIKOBON MOJIEKYJIbI (MIEpBUYHASL, BTOPUYHASI, TPETUYHAS U



YETBEPTUYHASI CTPYKTypa). XMMHUYECKHE CBOICTBAa OenkoB. buonormueckue
(GyHKIIH OEIKOB.

®epMeHTHl — Ouosioruueckue Karamuzatopbl. CrTpoeHue QepmeHTa:
aKTUBHBIA LEHTp, cyOcTpatHas crneuudpuyHoctb. Kodepmentsl. ButaMuHbI.
OTnuunst pepMEHTOB OT HEOPTAHUYECKUX KaTaIU3aTOPOB.

VYrieBomapl: MoHOcaxapuabsl (TIIOKO3a, pubo3a ©  JAE30KCHpH003a),
aucaxapuiel  (caxaposa, JlakTo3a) W MoJucaxapubl (Kpaxmani, TJIUKOTEH,
1eJUTI0I103a). buonornvyeckue GyHKIMH YTIIEBOIOB.

Jlununel: Tpurnuuepunsl, Qochomunuasl, crepouasl. ['napodunasHO-
ruipodoOHble CcBOMCTBAa. buonormyeckue ¢yHkuuu aunuaoB. CpaBHEHUE
YTJI€BO0B, OEJIKOB U JIMIHUI0B KaK UCTOYHUKOB SHEPTUU.

Hykneunnoseie xucnmotel: JHK u PHK. Hykneornasl — MoHOMEpHI
HyKJIEMHOBBIX KucaoT. Crpoenune u ¢ynkuuu JIHK. Crpoenue u ¢yHKuuu
PHK. Buast PHK. AT®: ctpoenue u ¢pyHKIUU.

[utonoruss — Hayka o kierke. Kiietounas Tteopuss — mOpuMep
B3aUMOJICUCTBUS UAECH M (PaKTOB B HAy4YHOM MO3HAHUHU. MeETOAbl U3Y4YEHUS
KJIETKH.

Knerka kak nenoctHas >xkuBass cucrema. OOIIME TPU3HAKU KIETOK:
3aMKHyTas HapyxHasi MmeMOpana, moiekynbl JIHK kak renernueckuil anmapar,
CUCTEMa CUHTE3a Oenka.

Tunsl kieTok: 3ykapuoTHyeckas M Hpokapuoruueckas. OcoOeHHOCTH
CTpOoeHHus TpokapuoTudeckoi kietku. Kinerounas crenka Oaktepuii. CTpoeHue
AYKApUOTHYECKON KiIETKHM. OCHOBHBIC OTJIMYHUS PACTUTENIbHOM, >KUBOTHOMW M
IrpUOHON KIIETKH.

IToBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsl CTEHKA, MIIMKOKAJIMUKC,
ux ¢ynkmuu. [lnazmatuyeckas wmemOpana, e€ cBoiicTBa ©  (DYHKITUH.
[urortazma u e€ opranouasl. OgHomemOpanHbie opraHouabl kietku: JIIC,
anmapatr  [onbmxu, Jnm3ocombl. [loyaBTOHOMHBIE —OpraHOWABI  KJIETKH:
MUTOXOHAPUH, MIACTUIBL. [IponcxoxaeHne MUTOXOHAPUN U TUIACTUA. Buubl
wiactua. HemeMOpanHble opraHOMJIbI KJIETKU: pUOOCOMBI, KIETOYHBIA LEHTD,
LEHTPHUOJIM, PECHUYKH, KI'YTUKU. DyHKIIMY OPraHOMJO0B KIETKU. BKiIroueHus.

Snpo — peryasTopHbiii HeHTp KieTku. CTpoeHue sapa: siaepHas 0o00yiouka,
KapHOoIlIa3Ma, XpOMAaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIETKE.

JleMmoHcTpanuu:

IToprpetsr: A. Jleenryk, P. I'yk, T. IlIBann, M. Illlnelnen, P. Bupxos,
JIx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.



Huarpammel:  «PacnipeneneHne XUMHYECKMX JJIEMEHTOB B  HEXKHUBOU
npupoze», «PacnpeneneHne XuMHUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEH.

Tabnuupr u cxemsl: «lleproguyeckas TadaMIa XUMHUUYECKUX SJIEMEHTOBY,
«CTpoeHue MOJeKyynbl BOAbDY, «buocuHTe3 Oenka», «CTpoeHHuE MOJIEKYJIIbI
oenkay, «Ctpoenue depmenta», «Hykmennosbie kucinotel. [IHK», «Ctpoenue
Monekysbl AT®», «CrpoeHue 3SyKapuOTHUECKOW KIeTKn», «CTpoeHue
KUBOTHOW  KIETKW», «CTpoeHue pacTUTENbHOM KIETKW», «CTpoeHue
IPOKAPUOTUYECKOW KIETKW», «CTpoeHHE sapa KIETKW», «YTIEBOIBI»,
«JInmmmaeny.

O0opynoBaHue: CBETOBOW MHKPOCKOI, 00OpYJIOBaHUE ISl MPOBEICHUS
HaOJI0JICHUM, W3MEPEHUN, IKCIEPUMEHTOB, MUKpOIpEnapaThl PacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIbHBIX KIETOK.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

JlaGopatopuass pabotra Ne 1. «3yyeHue KaTaaUTHYECKOW AKTUBHOCTHU
dbepMeHTOB (Ha MpUMEpPE aMuiIa3bl WU KaTalla3bl)y.

JlabopatopHass pabota Ne 2. «M3yueHue CTpOEHHs KIETOK PacTeHHI,
KUBOTHBIX M OaKTEpHil 1O MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpEnapaTax u ux
OTIMCAHUE».

Tema 4. /KusHeaesiTeJIbHOCTD KJICTKH.

OOMeH BellecTB, WU MeTab0JIu3M. ACCUMUIIALINS (TIJTACTUYECKUN OOMEH)
U JUCCUMMWIAIMS (PHEPreTUYeCKuii 00OMEH) — JIB€ CTOPOHBI €MHOTO IMpoIecca
MeTabonu3ma. Poiib 3aKOHOB COXpaHEHHWs BEIIECTB M HHEPTUU B MOHUMAaHHH
MeTabou3ma.

Tunbr oOMeHa BemiecTB: aBTOTPOQHBIN U rerepoTpodHbii. Pomib
dbepMeHTOB B OOMEHE BEIIECTB U MPEBPAIICHUU YHEPTUH B KIIETKE.

®dortocunTe3. CBeroBas u TemHoBas ¢a3pl (GoTocuHTe3a. Peaknun
doTocunTe3a. DPdeKTUBHOCTL (oTocHuHTE3a. 3HaueHHWe (OTOCHHTE3a IS
KU3HU Ha 3emuie. BrnusHue ycnoBuit cpenpl Ha (OTOCHHTE3 M CIIOCOOBI
MOBBIIIEHUS €T0 MPOIYKTUBHOCTH Y KYJIBTYPHBIX PACTECHUH.

XeMocuHTe3. XeMOCHUHTE3UpYIolre OakTepuu. 3HAUYCHHE XEMOCHUHTE3a
JUIA )KU3HHU Ha 3eMIIe.

DHepreTUdeckuil 0OMEeH B KJIeTKe. PacIeruienre BeIecTB, BhIICICHUE U
AKKyMYJUpPOBaHHE DSHEPrUM B KIETKE. OTalbl SHEPreTUYECKOro oOMeHa.
['mukonus. bpoxenue u ero BuAbpl. KUCIopogHOE OKHUCIEHUE, WA KIETOYHOE
JIbIXaHUE. OxkucnutenbHOe dbochopunupoBaHue. D¢ddexTuBHOCTH
HHEPreTUUECKOro 0OMeHa.

Peakunu wmatpuuyHoro cunte3a. [enermueckas unpopmauusa u JJHK.
Peanuzanus renernueckoi mHdopmanuu B KieTke. ['eHeTHUeCKui KO U ero



cBorcTtBa. TpaHckpuniuss — wMarpuunbli cuHTe3 PHK. Tpancmsaoms —
OuocuHTe3 Oenka. Ortambl TpaHcasaiuu. KomupoBaHue aMHHOKHCIOT. Poib
prubocom B OmocuHTE3€e OerKa.

Heknerounsie hopmbl ku3HU — BUpYChl. MicTopust oTKkpeiTHs BUpycoB (/.
N. UBanoBckuii). OCOOEHHOCTH CTPOEHUS M >KU3HEHHOTO IIMKJIa BUPYCOB.
bakrepnodaru. bonesnu pacTeHuil, XMBOTHBIX M 4YEJIOBEKAa, BBI3BIBACMBIC
BUpycamu. Bupyc nmmynozaedunura yenoseka (BUY) — Bo36ynurens CITNda.
OOpatHast ~ TpaHCKpUMIMs, peBepraza U  wuHTerpasa. [Ipodwunakruka
pacpocTpaHeHUsl BUPYCHBIX 3a00JICBAHUIM.

JleMmoHcTpanuu:

IToptpetsr: H. K. Konpsnos, /1. Y. Usanosckuit, K. A. Tumups3es.

Tabnuubl u cxeMbl: «Tumnel nutanusy, «MeTtaboauzm», «MUTOXOHIPUS,
«HepreTuyecKkuit ooOMeny», «Xioporact», «Potocuntesy, «Ctpoenne JJTHK»,
«Ctpoenue u (yHKIIMOHUpOBaHUE TreHa», «CuHTe3 Oenkay, «l eHeTH4ecKuid
Ko, «Bupyce», «bakrepuodarn», «CTpoeHHEe M KU3HEHHBIM LUK BUpyca
CIINda, 6aktepuodaray, «Permmukarus [JTHK».

O6opynoBaHue: MOJEJIA-ANIUIAKAIAU «Y 1BoeHHE JAHK 51
TpaHCKpUMIus», «bruocuntes 6enka», « CTpoeHUe KIETKU», MOJIETb CTPYKTYPhI
JIHK.

Tema 5. PaMHOKeHHe 1 HHAUBUAYAJbHOE PA3BUTHE OPraHU3MOB.

Kierounsiii ki, Wik KM3HCHHBIM MUK KiIeTkd. MHTEpdaza m MUTO3.
[Ipomeccrl, mpoTtekaromue B uHTepdase. Permnukanus — peakius MaTpUIHOTO
cunteza JIHK. Crpoenme xpomocom. XpOMOCOMHBIH HAbOp — KapUOTHIIL.
JIunmonaHbi M TalIOWJIHBIA  XpPOMOCOMHBIE  HAOOpBl.  XpOMATHIBIL.
[{uTonornueckue OCHOBBI Pa3MHOXKEHHS W WHIUBUIYAJbHOTO Pa3BUTHS
OPTraHU3MOB.

Henenue knetku — muto3. Ctaauu mutosa. [Iponeccel, npoucxoasiine Ha
Pa3HBIX CTAAUSAX MUTO3a. BUOJOTUYECKHN CMBICII MUTO3A.

[Iporpammupyemasi ruOesb KJIETKH — aronTo3.

®opMbl  pa3MHOXXEHHUSI OpPraHU3MOB: O€clojioe | MoJjioBoe. Bujbl
Oecrojioro  pa3MHOXKEHHS:  JIeJICHHE HaJABOE, TIMOYKOBAaHHME OJHO- U
MHOTOKJIETOYHBIX, criopooOpa3zoBaHue, BET€TATUBHOE  Pa3MHOXCHHUE.
HckyccTBEeHHOE KIIOHUPOBAHWE OPTraHU3MOB, €TI0 3HAUYCHUE ISl CEJICKIINM.

[TonoBoe pa3MHOKEHHE, €T0 OTIAUNYHS OT OECTIOOTO.

Meiio3. Cranuu meiio3a. IIpouecchl, mpoucxoadmme Ha CTaausx Meilosa.
IloBenenne xpomocoM B Menose. KpoccuHrosep. bronornyeckuit cmsbICi U
3HA4YEHUE MENo03a.



['ameTorenes — mporecc 00pa3oBaHMs TOJOBBIX KIETOK y JKUBOTHBIX.
[TonoBekle xene3bl: CEeMEHHUKU U SsIMYHUKU. OOpa3oBaHuE U Pa3BUTHE TMOJIOBBIX
KJIETOK — raMeT (CrepMaro30uj, SHIEKIIeTKa) — CIepMaToreHe3 U OBOICHE3.
OcoOEHHOCTH CTpOEHUsl SUIEKIETOK U CrepMaTro30uaoB. OII0I0TBOPEHHE.
[TapTenorenes.

NunuBuayanbHoe pa3BuThe (OHTOTEHE3). OMOpPHUOHAIBLHOE pPa3BUTHE
(amOpuorenes). Jtarbl IMOPUOHATBHOTO PA3BUTHS Y TIO3BOHOYHBIX JKUBOTHBIX:
npoOJieHue, racTpyisius, opraHorenes. [loctamOpuonanbHoe pazBuTHe. TUITbI
NOCTAIMOPUOHAIBHOTO Pa3BUTHS: MPsIMOE, HEMpsMoe (JIMYuHOYHOE). BrusHue
Cpebl Ha pa3BUTHE OPraHU3MOB, (PaKTOPBI, CHOCOOHBIE BBI3BIBATH BPOXKAEHHBIC
YpOACTBA.

Poct u pa3Butue pacrenuii. OHTOreHe3 LBETKOBOTO PACTEHHUS: CTPOEHUE
CEMEHHU, CTaINN PA3BUTHSL.

JleMmoHcTpanuun:

Tabmuupr 1 cxembl: «DOpMbI pa3MHOKEHHS OPraHU3MOBY, «JlBoitHOE
OIUIOJIOTBOPEHUE Yy I1IBETKOBBIX pacTeHUi», «BereratuBHOE pa3MHOXKEHUE
pacteHui», «Jlenenue kietku Oaxrtepuit», «CTpPOCHHE TMOJOBBIX KIETOK,
«Ctpoenue xpoMocoMbl», «Kitetounslit ukiny, «Pemmukanus JJHK», «Muto3y,
«Meiio3zy, «IIpsamoe u HenpsiMoe pa3zBuTHE», «['aMeTOreHe3 y MIIEKOMUTAIOIINX
1 4yesoBekay, «OCHOBHBIC CTaIUM OHTOT'CHE3a.

O6opynoBanue:  MHUKPOCKOI,  MHKporpenaparbl  «CrepMaTo30ubl
MJICKOIIUTAIOWIETO», <«JSliueKneTka MieKonuraromero», «Kapuoknnes B
KJIETKaX KOpEIIKa JIyKa», MarHUTHAas MOAENb-anIUIMKaus «JleneHue KIeTKny,
mozens JIHK, monens Metada3zHo XpOMOCOMBI.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

JlaGoparopHast pa6ora Ne 3. «HabmoneHne MuTO3a B KJIETKaX KOHUYHKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIpENnapaTax.

JlaGoparopHnas padora No 4. «M3ydeHue CTpOeHHUs TMOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOTpenapaTax.

Tema 6. HacsieAcTBeHHOCTh 1 KBMEHYHUBOCTH OPraHU3MOB.

IIpenmer u 3amaum reHeruku. Mcropuss pas3Butus reHeTHkH. Ponb
IIUTOJIOTHH M AMOPUOJIOTUU B CTAHOBJICHWM TEHETUKHU. BKIaj poccUUCKUX |
3apyOeXHbIX  Y4€HBIX B  pa3BUTHE TEHETUKH. MeETonbl  T'€HETUKH
(ruOpUAOJIOTUYECKUN,  LUTOTCHETHUUECKHH,  MOJIEKYJISIPHO-T€HETUYECKUI).
OcHOBHbIE TEHETUYECKHE TTOHATHUA. ['eHETUUEeCKasi CHMBOJIUKA, UCTIOb3yeMasi B
CXEMax CKpEIVBaHUMN.

3aKOHOMEpPHOCTH  HACJIeIOBaHUs  MPU3HAKOB, YCTAaHOBJEHHbIe [
Mennenem. MoHoruOpuaHOe CKpellMBaHue. 3aKOH €JUHO0-00pa3usi THOPUIO0B



nepBoro mnokojieHus. [IpaBwio JOMUHMpPOBaHUS. 3aKOH paCIICIICHUS
npu3HaKkoB. ['unore3a ynuctorsl rameT. [10JHOE M HEMOJIHOE JOMUHHUPOBAHUE.

JquruOpuaHoe CKpenBaHue. 3aKOH HE3aBHCHUMOTO  HaCJeJIO0BAHMS
npu3HakoB. [luToreHernyeckue OCHOBBI  JIUTHOPUIHOTO  CKpEIMBAHHUS.
AHanmsupyomuee CKpeEIlBaHUE. Hcnonp3oBanue AHAJIM3UPYIOLLETO
CKpENIUBAHUS VIS ONIPEACIICHHSI TCHOTHUIIA OCOOM.

CuemieHHoe HacienoBaHue Tnpu3HakoB. Pabora T. Moprana 1o
CUCIUICHHOMY HACJIEIOBAaHMI0 TeHOB. HapymieHue clemieHuss T'€HOB B
pe3yJsibTaTe KPOCCUHIOBEPA.

XpOMOCOMHas TEOPHs HACIIEICTBEHHOCTH. | €HeTUUEeCKHE KapTHhI.

['enetnka nona. XpoMOCOMHOE ONPEAECTICHHE TT0J1a. AYTOCOMBI U TTOJIOBBIE
XpOMOCOMBIL. ['OoMoraMeTHele U TeTeporameTHble OpraHusmbl. HacienoBanue
IIPU3HAKOB, CLIETUVIEHHBIX C MOJIOM.

N3MeHYnBOCTS. Bunet  u3MeHuMBOCTH: HCHACJIEACTBEHHAs] U
HacleACTBeHHad. Poib  cpenpl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.
XapakTepucTuka MOJAU(DUKAIIMOHHOM W3MEHYMBOCTU. BapuallMOHHBIA psia U
BapuanMoHHass kpuBas. Hopma peakuuun mnpusHaka. KomguuecTBeHHbIE H
KaueCTBEHHbIE MPU3HAKU U WX HOpMa peakiuu. CBoiicTBa MOAU(PUKAIMOHHOM
W3MEHYMBOCTH.

HacnencrBennas, uiau reHOTUNMYECKasi, U3MEHUUBOCTh. KoMOMHATUBHAsS
U3MEHYMBOCTh. Meio3 W MOJOBOM TpollecC — OCHOBA KOMOWHATHUBHOMN
U3MEHYMUBOCTUA. MyTalMoHHas W3MEHYMBOCTh. Kiaccudukanus MyTaluii:
FE€HHbIE, XPOMOCOMHBIEC, TE€HOMHbIE. YacTora ¥ NPUYUHBI MYyTalUM.
Mytarennble (QakTopbl. 3aKOH TOMOJIOTMUECKHX PSIIOB B HACIEICTBEHHOMN
n3MmeHunBoctu H. M. BaBunosa.

BHesnepHas HacIeACTBEHHOCTh U U3MEHUYHUBOCTb.

I'eneruka yenoseka. Kapuotun yenoBexka. OCHOBHBIE METObl T'€HETHKHU
YEJI0BEKA: FeHEaJOTrMYeCKHUM, OJIM3HEIOBEIN, LIUTOTCHECTUYECKUIM,
OMOXMMHUYECKUM, MOJIEKYJIApHO-TeHeThuYeckuii. COBpPEMEHHOE Ompe/eieHUe
T€HOTHUIA: TIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUITUPOBAHUE, B TOM YHUCIIE C
nomompio IIIIP-amanu3a. HacnenacTtBenHble 3a00JIeBaHHS YEIIOBEKA: T'€HHBIC
Oome3Hn, OOJIE3HN C HACJIEICTBEHHON MPEIPaCIOIOKEHHOCThIO, XPOMOCOMHBIE
6one3nu. Comarvueckue M TeHepaTuBHbIE MyTaluu. CTBOJIOBBIE KIIETKH.
[IpuHUUIIBI 310pOBOTO 00pa3a )KU3HU, JTUATHOCTUKH, NPO(UIAKTUKY U JICUCHHUS
reHeTHYeCcKuX Oose3Hel. Meanko-TeHeTHIeCKOe KOHCYJIbTUPOBAHNE. 3HAUCHUE
MEJAUIMHCKOW TEHETHUKH B NPEJOTBPAIICHUM U JICYCHHM TIE€HETUYECKUX
3a00JIeBaHUI YETIOBEKA.

JdeMoHcTpanuu:



[Toptpetsi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodees-Pecockuii, H. 1. BaBuios.

Tabmuubr u  cxeMbl:  «MOHOTMOPUIHOE  CKpEIIMBAHME U  €r0
IUTOT€HETUYECKAsT OCHOBA», «3aKOH PACIICIUICHHS W €ro LHUTOTCHETHYECKas
OCHOBa», «3aKOH YHCTOTHl ramer», «JurubpuaHoe CKpenBaHHUe»,
«lluTomornueckne  OCHOBBI ~ TUTHOPHUIHOTO  CKpeIMBaHUs», «Mekho3y,
«B3auMonencTBue ajieNbHBIX TEHOBY», «l'€HETHYEeCKHE KapThl PACTEHHI,
KUBOTHBIX U YEJIOBEKa», «I'€HeTHKa moJia», «3aKOHOMEPHOCTH HACJIEIOBAHMS,
CUEIUIEHHOrO0 ¢ Tmojom», «KapuoTumsl 4YenoBeka M JKUBOTHBIX», «Bumsl
M3MEHUYMBOCTH», «MoaudukannoHHas U3MEHYUBOCThY, «HacnenoBanue pesyc-
dakTopay, «I'eHeTrKa rpynn KpoBu», « MyTallMOHHAs U3MEHYUBOCTH.

O6opynoBanue: MoJieau-anIuiMKanuu «MOHOTHOPUTHOE CKpEIIMBAHUEY,
«Henonnoe nomuHupoBanue», «JuruOpugHoe ckpenmBanuey», «llepexpéct
XpOMOCOM», MUKPOCKOI M MuKponpenapat «Jpo3zodpuna» (Hopma, MyTauuu
(OopMBI KPBUIBEB M OKPACKH TeJa), repdapuil «I opox moCeBHOW».

JlabopaTopHbIe U MpaKTHYECKHE PA0OTHI:

JlabopatopHasi pabota Ne 5. «3ydyeHue pe3yabTaTOB MOHOTHOPUIHOTO U
TUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIBI HA TOTOBBIX MUKPOTIPETIapaTax.

Jlabopatopnass padora Ne 6. «M3yuenne MoauduUKaMOHHON
M3MEHYMBOCTH, IOCTPOEHUE BAPUALIMOHHOTO Psiia U BApUALIMOHHON KPUBOM.

JlabopatopHasi pabota Ne 7. « AHamU3 MyTamuil y Apo30(uibl Ha TOTOBBIX
MUKPOIIPENapaTaxy.

[Ipaktuueckass padora Ne 2. «CocraBieHue W aHalU3 POJIOCIOBHBIX
YETOBEKA.

Tema 7. Cesiekuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuys Kak Hayka U IpoLecc. 3apOoXkKICHUE CEJIEKIUN U TOMECTUKALIMS.
Yuyenne H. WM. BaBunmoBa o 1eHTpax MNPOUCXOKIACHUS W MHOTO00pa3us
KYJbTYPHBIX pacTe€HUU. [[eHTpbl NPOUCXOXKICHUS JOMAIIHUX KUBOTHBIX. COPT,
OpoJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeNIeKIIMU. MaccoBbIii U MHIUBUIyJIbHBIA OTOOPHI
B CEJIEKIIMM PAacCTeHHUU M KUBOTHBIX. OIlEHKa 3KCTepbepa. biM3kopoacTBEeHHOE
ckpernuBanue — WHOpuauHT. Yucrtas nuausA. CKpeUMBaHWE YUCTHIX JTUHUH.
I'ereposuc, unu rubpuanas cuna. HepoacTBeHHOE CKpelMBaHuEe — ayTOPUAMHT.
Otnanéunas ruOpuau3anuss u e€ ycnexu. VCKycCTBEHHBIM MyTareHe3 M
MOJyYEHUE NOJUIUIOUAO0B. JOCTHKEHUSI CEJIEKIMU PACTEHUM, YKUBOTHBIX U
MHKPOOPTraHU3MOB.

broTexHOJIOTHs KaK OTpaciib MPOU3BOJCTBA. ['€HHAs MHKEHEepUs. JTallbl
co3nanusi pekomOunantHod JIHK u TpaHcrenusix opranuszmoB. Kierounas



uKeHepus. Knerounesle  KyJnbTypbl. MUKpPOKIOHAIBHOE  Pa3MHOKECHHE
pactennii. KIlOHMpOBaHHME BBICOKONPOAYKTHUBHBIX CEIbCKOXO3SIMCTBEHHBIX
OpPraHMU3MOB. JKoJoruueckue u stuueckue npodiemsl. MO — renernuecku
MO (ULUPOBAHHBIE OPTaHU3MBI.

JleMoHCTpauuu:

IToprpets: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
HBaHOB.

Tabmumpr 1 cxemsl: KapTa «LIeHTpBl IPOUCXOXAECHUS U MHOIrooOpasus
KyJIbTYPHBIX pacTeHui», «llopoabl moMamHUX KUBOTHBIX», «CopTta
KYyJIbTYPHBIX pacTeHuid», «OtnanénHas rubdpunuzanus», «PaboTel akageMuka
M. ®. UBanoBay, «Ilomummonaus», «O0bEKTh OMOTEXHOIOTHNY, «KIIeTOUHEIC
KyJIbTYppl M KJIOHUpOBaHHE», «KOHCTpyHpOBaHHE U IIEPEHOC TI'E€HOB,
XPOMOCOM.

O0opynoBanue: MyJSDKM IUIOJIOB M KOPHEIUIOJOB JUKUX (opM U
KYJIbTYPHBIX COPTOB pacTeHul, repoapuii «CenbCKOX039iCTBEHHBIE PACTEHUS.

JlabopaTopHbIe U MpaKTHYECKHE PA0OTHI:

Okckypeust «OCHOBHBIE METOJBI M JIOCTHIKEHHS CEJIEKIUU PACTCHUHU U
KUBOTHBIX  (Ha  CEJIGKIIMOHHYIO  CTaHIMI0,  IUIEMEHHYI  (depmy,
COPTOMCHBITATENBHBII Y4acTOK, B TEIUIMYHOE XO35SMCTBO, JAaOOPaTOPHUIO
arpOyHMBEPCHUTETA UM HAYYHOTO LEHTPA)».

11 KITACC

Tema 1. IBoIOLIMOHHAST OHOJIOTHS.

[Ipenmochuikn BO3HMKHOBEHMS 3BOJIIOHMOHHON TEOPUHU. DBOJIOLMOHHAS
Teopust U €€ MeCcTO B OMOJOruU. BiusiHue 3BOIIOLMOHHON TEOpUH HA Pa3BUTHE
OMOJIOTHHU U APYTHX HAYK.

CBuzerenbcTBa 3BOMOLMH. [laleOHTOIOTMYECKHE: TOCIEA0BATENBHOCTD
MOSIBJICHUS BHUJOB B MAaJCOHTOJIOTUYECKON JIETONMUCH, MepexoiHble (OPMBI.
buoreorpaguueckue: cxoAcTBO U paznuuue ¢dayH U QIOp MaATEPUKOB U
OCTpPOBOB.

OMOpPHONIOTHUECKHE: CXOJICTBA M Pa3nyusi dMOPHOHOB pa3HbIX BHUIOB
MM03BOHOYHBIX. CpaBHHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, aHAJIOTHYHBbIE,
pyIUMEHTapHbIE OpPTaHbl, aTaBU3Mbl. MOJIEKYISIpHO-OMOXUMUYECKUE: CXOJCTBO
MEXAHU3MOB HACJIEICTBEHHOCTH U OCHOBHBIX METAa0OJIMUYECKHUX IYTEH Yy BCEX
OpraHU3MOB.

OpomounonHas Teopus Y. JlapBuHa. IIpennochulkM BO3HUKHOBEHHS
JapBUHK3MA. J[BIDKYyIME CHUIIBI 3BOJIOLUMHU BHUIOB 1o [lapBuHy (M30BITOYHOE



pa3MHOXEHUE  MpHU OTPaHUYEHHOCTH  PECYPCOB, HeonpeIeaEHHas
M3MEHYUBOCTb, OOpPH0OA 3a CyIIeCTBOBAHUE, €CTECTBEHHBIN O0TOOD).

Cunrernueckas Teopus 3oy (CTO) u €€ 0OCHOBHBIE MOJIO0KEHMUS.

Muxkpoaontonus. [Tonynsius Kak equHUIA BU1A U 3BOJIOLUY.

JIBroxymye cuiibl ((paxTopbl) IBOJIOLMHN BUAOB B pUpoe. MyTalMOHHbBINA
npolecc U KOMOMHATUBHAS M3MEHUYMBOCTh. [lomymsiimoHHbIe BOMHBI U Apeid
redoB. M3onduus u Murpanusi.

EcrectBennbiii otbop — Hampapisiomuid (paktop 3BosrOIMHA. DOpMBI
€CTECTBEHHOT'0 0TOOpa.

[Ipucnoco0aeHHOCTh OPraHu3MOB KakK pe3yiabTaT 3BoOJIOLUH. [IpuMepsl
MPUCIIOCOOJIEHHUI Yy OpraHu3MoB. ApoMop(d03bl U UIUO-aJANTALMH.

Bun wu BupooOpazoBanme. Kpurtepuum Buyma. OcHOBHbIE (QOpPMBI
BUI000pa30oBaHus: reorpaduyeckoe, IK0JIOTHIECKOe.

Makposomorusi. dopmel  3BOMIOUMU:  (pUIIeTHYECKAs, JUBEPrEHTHAs,
KOHBEpreHTHas1, napajuienbHas. HeoOpaTuMoCTh 3BOJIOLIMH.

[Tpoucxoxnenue oT HEeCIMEeINaTU3UPOBAHHBIX MPEKOB.
[Iporpeccupyromas cnenranu3anusa. AJIanTUBHAS paaudaliysl.
JlemoHcTpanuu:

[Toptpersr: K. JIunnen, K. b. Jlamapk, U. dapsun, B. O. KoBanesckuii, K.
M. bap, O. I'ekkens, @. Mrosiep, A. H. CeBepuios.

Tabmuubr u cxembl: «Pa3BUTHE OpPraHMYecKOro Mupa Ha 3emiey,
«3apoIbIIIi TO3BOHOYHBIX JKUBOTHBIX», « ApxeonTepukcey, «Dopmbl 60phObI 3a
cymectBoBanue», «EctecTtBennbiii  oTOOp», «MHOroo0Gpasue  COpPTOB
pacTeHui», «Mmuoroob6pasue nopon KUBOTHBIX, «ITommynsiuumy,
«MyTanmoHHas U3MEHYUBOCTBY, « Apomopho3bl», «Mnuoagantanumy, «O0mas
nereHepanus», «JBuxkymme cuiabl 3Bofonuny», «Kapra-cxema wapuipyTa
IIyTELIECTBUS 4. [apBunay, «bopnba 3a CYILLIECTBOBAHUEY,
«IIpucnocobsieHHOCTh OpraHu3MoBy», «l'eorpadguyeckoe BUA000pa3OBaHUEY,
«IKOJOTUYECKOE BUI000PA30BAHUEY.

OGopynoBaHue: KOJUICKIMS HACEKOMBIX C Pa3IMUYHBIMU THUIIAMU OKPACKH,
Ha0Op TUTOJIOB M CeMsTH, KoJIeKIus «[Ipumepsl 3aluTHRIX TPUCTIOCOOICHUHA Y
KUBOTHBIX», MOJIeNIb «OCHOBHBIC HAMPABICHUS dBOJIIOIUNY, O0BEMHAS MOJIETTH
«CTtpoeHnue roJIoBHOT0 MO3ra O3BOHOYHBIX).

buoreorpaduueckass kapra wmupa, Koyekuus «DopMbl COXPaHHOCTH
HMCKOMAeMbIX JKMBOTHBIX U pacTeHui», monenb ammiukanus «llepekpéct
XpOMOCOM», BJIaxHble mnpenaparel «Pa3Butne nHacekomoro», «Pa3Burue
JSATYIIKWY, MUKporpenapat «Jlpo3zodunay (Hopma, MyTanuu (pOpMbI KPHLITLEB U
OKpacKH TeJa).



JlaGopaTopHble U IpaKkTHYeCKUe padoThl:

JlabopaTtopuas padota Ne 1. «CpaBHEeHHE BHIIOB MO MOp(doIorndeckomy
KPUTEPHUIO).

Jlabopatopnas pabora Ne 2. «Onucanue mpucrnoco0IeHHOCTH OpraHu3Ma
1 €€ OTHOCUTEIIBHOIO XapaKTePay.

Tema 2. Bo3HUKHOBeHNE U Pa3BUTHE KU3HU Ha 3emuie.

JloHay4HbIE MPENCTABICHUA O 3apOKICHUMU KU3HU. HaydHble runmoressl
BO3HUKHOBEHUSI >KM3HM Ha 3emje: aOuoreHe3 W MaHCIEepMUA. XUMUYECKas
HBOJIIOLIMSA. AOUOTEHHBIM CHHTE3 OPraHMYECKHUX BEUIECTB U3 HEOPraHUYECKHX.
DKCNEPUMEHTAIBHOE MOATBEPKICHUE XUMHYECKOW HBoMouMu. HavanbHbie
sTanbel Ouonorndeckoil 3pomroumu. ['mnoresa PHK-mupa. dopmupoBanue
MEMOpaHHBIX CTPYKTYpP M BO3HUKHOBEHHE NMPOTOKJIETKHU. [lepBble KIETKH U UX
sBorOLMs. POPMUPOBAHUE OCHOBHBIX TPYII KUBBIX OPIraHU3MOB.

PazButne xn3Hu Ha 3emuie 1o spam u nepuoaam. Karapxeit. Apxeuckas u
nporepo3oiickasg 3pbl. [laneo3oiickas 3pa W €€ mnepuonabl: KEeMOPHIICKUH,
OPJIOBUKCKUH, CUITYPUHUCKUN, IEBOHCKU, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Me3so30iickas 3pa U €€ NepruoAbl: TPUACOBBIN, FOPCKUIN, MEJIIOBOM.

KaitHo3oiickass »spa u €€ TepuoAbl: MaJCOreHOBbIM, HEOTEHOBBIM,
AHTPOIOTECHOBBIM.

XapakTepuCTUKa KIIMMAaTa U T€OJOTHYECKUX MTPOLecCOB. OCHOBHBIE 3TAlbI
HBOJIIOLIMUA PACTUTENILHOTO U KUBOTHOTO MHUpa. ApoMopdo3bl Yy pacTeHU u
XKUBOTHBIX. [10sIBIIEHME, paclBET U BBIMUPAHUE TPYII KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak OTpa)keHue 3BoJtoUnd. OCHOBHBIE
CUCTEMATHYECKHE IPYIIBI OPraHU3MOB.

OBONIONMSI  4YEJOBEKa.  AHTpPOINOJIOTMS  Kak  Hayka.  Pa3Butue
MPEACTABICHU O  NPOUCXOXKIECHWM  YeJoBeKa. MeToapl  U3y4YEeHMS
anTporioree3a. (CxoacrBa W pa3auuMsl  4YeJIOBEKA UM KUBOTHBIX.
CucTeMaTH4eCcKO€E NOJIOKEHNUE YETIOBEKA.

JBwxymue  cuibl  (dakTopel)  aHTpomnoreHe3a.  HacnencrBenHas
U3MEHUYMBOCTb M €CTECTBEHHbIH 0TOOp. OOIecTBeHHbI 00pa3 >KU3HH,
W3TrOTOBJICHHE OPYIAUH TpyZAa, MBILUIEHHUE, PEYb.

OcCHOBHBIE CTaMM W BETBH DSBOJIOLUMU YEJIIOBEKA: aBCTPAJIONUTEKH,
Yemoek ymenbid, YenoBek NpAMOXOIAIINN, YenoBEK HEaHIEPTaIbCKUM,
UYenosek pa3zymHblil. Haxoakn MCKOMaeMbIX OCTaTKOB, BPEMs CYIIECTBOBAHUS,
o0JacTh pacnpocTpaHeHHs], 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIUA.

Yenoseueckne pacbl. OcHOBHbIE OONBIIME pachl: E€BPOINEOHIHAS
(eBpaswmiickasi), Herpo-aBCTpajoujHasi (PKBaTOpUaJIbHAs), MOHIOJOHIHAS
(azuarcko-amepukanckasi). UYepTbl nOpUCIOCOONEHHOCTH  MpEACTaBUTENEH



YEJIOBEYECKHUX pac K YCIOBHUSM CYIIECTBOBaHUA. ENMHCTBO 4elIOBEUECKUX pac.
Kpuruka pacusma.

JdeMoHcTpanuu:

[Toptpetsi: @. Penn, JI. Ilactrep, A. K. Onapun, C. Mumnep, I'. IOpu, Y.
JlapBuH.

Tabmunel 1 cxembl: «Bo3unkHoBeHne CoaHEYHOM CHUCTEMBI», «Pa3BuTie
OpraHuyeckoro wmupa», «PacturenpHas kieTka», «KHBOTHas KIIETKay,
«IIpokapuotnueckas kinetka», «CoBpeMEHHass CUCTEMa OPraHUYECKOro MUPay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS YEJIOBEKa M UYEIOBEKOOOpA3HBIX
00e3bsiH», «OCHOBHBIE MeCTa NAJICOHTOJOIMYECKUX HAXOJOK MPEIKOB
COBPEMEHHOTO 4YeJOBEKay, «/peBHenmme moan», «pesBaue moan», «llepBoie
COBPEMEHHBIE JIIOIN», «HeT0BEeUEeCKUe pachh».

O6opynoBanue: Mymspku — «[Ipoucxoxnenue  denoBeka»  (OHOCTHI
aBCTpAJIONUTEKA, MUTEKAHTPOIa, HEaHAepTalblla, KPOMaHbOHIIA), CIENKUA WU
M300paKeHHsI KAMEHHBIX OpYAUN MEPBOOBITHOTO YeNOBEKa (KAMHHU-YOIIIEPHI,
pyomiia, ckpebia), TreoxXpoHoJioruyeckas Taonuma, Kouiekuus «DopMbl
COXPAaHHOCTH MUCKOMAEMBbIX )KUBOTHBIX U PACTCHHIN.

JlaGopaTopHble 1 NpaKTUYeCKHe padoThI:

[Ipaktuueckas padora Ne 1. «M3yueHne UCKOMAaeMbIX OCTATKOB PaCTEHHI
1 )KUBOTHBIX B KOJIJICKITUSX).

DKCKypcusi « IBOJIONUS OPraHUYECKOTO MHUpa Ha 3emiie» (B €CTECTBEHHO-
HAy4HBIN WJIM KPaeBEIUECKUI My3ei).

Tema 3. Opranu3msl U OKpYy:Kamoas cpeaa.

DKOJIOTUSI KaK HaykKa. 3aJayd M pa3fenbl  3KOJIOrMuh. MeTobl
AKOJIOTUYECKUX UCCIEIOBAHUN. DKOIOrHYECKOE MUPOBO33PEHUE COBPEMEHHOTO
YEJIOBEKa.

Cpennl obuTaHusi OPraHU3MOB: BOJIHAS, HA36MHO-BO3AYIITHAS, TIOYBCHHAS,
BHYTPUOPTaHU3MEHHASI.

Okonornueckue ¢akropsl. Kinaccudukanus 3K0JIOrMUECKUX (PaKTOPOB:
abuoTtuyeckre, OMOTUYECKUE M aHTPOINOreHHbIe. JlelCTBUE HKOIOTUYECKUX
(haKkTOpOB Ha OPTAHU3MBI.

AlGuoTnueckue (hakTophI: CBET, TEeMIIepaTypa, BJI&KHOCTb.
®dotonepuoausM. [lpucrnocobsieHus OpraHu3MOB K JCHCTBUIO aOMOTHYECKHUX
¢daktopoB. buonornueckue puTMBI.

buotnueckne  dakrtopel. Buasl  OMOTHYECKHMX  B3aMMOJICHCTBHIA:
KOHKYPEHLIUSA, XUIIHUYECTBO, cuMOMo3 u ero ¢opmel. [lapazutusm,
KooTepanus, MyTyajln3M, KOMMEHCAIN3M (KBapTUPAHCTBO, HaXJEOHUYECTBO).



AMeHcanu3M, HEWTpanu3M. 3HaueHHE OUOTUYECKUX B3aUMOJICUCTBUN IS
CYILIECTBOBAHHSI OPraHU3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU momyasanud. OCHOBHBIE IOKa3aTeln
MNOMYJISIUU: YUCIEHHOCTh, TUIOTHOCTh, POXKJIA€MOCTh, CMEPTHOCTbH, MPUPOCT,
Murpanus. J[nHaMuKa 9UCIICHHOCTH TOIYJISIITUN U €€ PeryJIsIs.

JemoHcTpanum:

[Toptpetsi: A. I'ymGonbar, K. @. Pynbe, O. 'ekkensb.

Tabnuupr u cxembl: kapta «[Ipupoansie 30Hb1 3emny», «Cpeasl oOuTaHus
opranusmoBy, «®Dortomnepuonuzmy, «llomynsauum», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTH TOMYJISIINN HHDY30puu-Tyhenbkny, «IIumesbie nemm.

JlabopaTopHbIe U IpaKTHYECKHE PA0OTHI:

Jlabopatopnasi pabota Ne 3. «Mopdosiornueckre 0COOEHHOCTH PACTEHHIM
U3 Pa3HBIX MECT OOMTAHUS.

Jlaboparopuas pabora Ne 4. «BnusiHue cBeTa Ha POCT U pPa3BUTHE
YEPEHKOB KOJIEYCa.

[Ipaktuueckas pabora Ne 2. «Iloacu€r NMIOTHOCTH MOMYJISALMI Pa3HBIX
BUJIOB PACTCHUID.

Tema 4. Coo01miecTBa 1 IK0JI0rHYeCKHE CUCTEMBI.

Coo01iecTBO Opranu3mMoB — O0uoleHo3. CTpyKTyphl OHOLIEHO3a: BUAOBas,
MPOCTpAHCTBEHHAs, Tpoduueckas (nuiueBasi). Buabl-momuHantel. CBsi3u B
ouoneHose.

Dkosoruueckre cucrembl (dKocucTembl). [loHsTHE 00 s3KOCHCTEME H
ouoreorieHo3e. DyHKIMOHATBHBIE KOMIIOHEHTBI JIKOCUCTEMBI: MPOIYIIECHTHI,
KOHCYMEHTBI, PEAYIEHThl. KpyroBopoT BEmIECTB H TOTOK JHEPTUU B
skocucteme. Tpoduueckue (MUILIEBBIE) YPOBHU dKOCUCTEMBI. [uiieBbie 11enu u
cetu. OCHOBHBIE TIOKa3aTeIM  DKOCHUCTEMBI: OWoMacca, MPOMYKIIHS.
DKOJIOTUUECKHE TMHUPAMHJIBI: TMPOIYKIIUU, YUCICHHOCTH, Onomacchl. CBOICTBa
AKOCUCTEM: YCTOMUYMBOCTh, CAMOPEryJisilius, pa3BuTe. CyKieccusl.

[IpuponHble 3KOCHCTEMBI. ODKOCHCTEMBI 03€p M peEK. IJKOCHUCTEMA
XBOMHOTO WJIM HIUPOKOJIUCTBEHHOTO Jleca.

AHTPOTOTEHHBIE JKOCUCTEMBI. ATPOIKOCUCTEMBI.  YPOOIKOCHUCTEMBI.
buonornyeckoe u X03sMCTBEHHOE 3HAYCHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak daktop ycToumBOCTH 3KocucTeM. CoxpaHeHue
OMOJIOTUYECKOT0 pa3HO00pasus Ha 3eMIie.

VYuenne B. . Bepuaackoro o 6uocdepe. I'panuiipl, coctaB u CTpyKTypa
ouocdeprl. XKuBoe BemectBo u ero pyHkiuu. OcoberHHocTn Onochepsl Kak
r100anpHON 3KOcHCTEeMBl. J[MHaMUYeckoe paBHOBeCME M OOpaTHas CBSI3b B
ouocdepe.



KpyroBopoTbl BemecTB W OHMOT€OXMMUYECKHUE IHMKIBI 3JIEMEHTOB
(yrmepona, a3ora). 30HaIBLHOCTH OUOchepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuectBo B Ouochepe 3emiid. AHTPOINOTEHHbIE HU3MEHEHHUS B
ouochepe. ['modanbHbIE YKOJIOTHYECKUE TTPOOIEMBI.

CocyiecTBoBaHUE PUPOJIBI u YeJI0BEYECTBA. CoxpaHeHnue
OuopazHoOOpa3msi Kak  oOcHOBa  yctowumBocth  Ouocdepr. OcHoBa
pPalMOHANIBHOTO YTNPABICHUS MPUPOAHBIMU PECYypcaMu M UX HCIIOJIb30BaHUE.
JlocTkeHust OMOJIOTHH U OXpaHa MPUPO/IBI.

JdemoHcTpanuu:

[Toptpetsr: A. JIxx. Tencnu, B. H. Cykaués, B. 1. Bepraackuii.

Tabmuupl u cxemsl: «lIuneBbie nenm», «bUOIIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnsie coobiectBay, «llenu mutanusy, «IKONIOrHUYECKass MHUPAMUJIAY,
«buochepa wu  uyenoBek», «IKOCUCTEMA MIUPOKOJIUCTBEHHOTO  JIecay,
«JKOCHCTEMA XBOMHOIrO Jeca», «bHOIIEHO3 BOJOEMA», «ATPOLECHO3Y,
«IIpumepHBIE aHTPOIIOrEHHBIE BO3ACHCTBUS Ha MNPUPOAY», «Baxueinmmne
WCTOYHUKH 3arps3HEHUs] BO3JyXa W TPYHTOBBIX Bon», «llouBa — BakHe#ias
coctaBsitonas  Ouocdepnr», «DakTopbl Jerpaganudd mouBy», «llapHUKOBBIM
abdext», «DakTopbl PaAMOAKTUBHOTO 3arpssHeHusi Ouochepwy, «OO6mas
CTpYyKTypa O6uochepr», «PacnpocTpanenue ku3Hu B onocdepe», «O30HOBBIM
sKkpaH ouocdeps», «KpyroBopot yriepoaa B 6uochepe», «Kpyropopot azora B
IPUPOJIE».

O6opynoBanue: Moeb-anTuIMKanus « TuuuHeie OMOLIEHO3bIY, repbapuii
«PacturenbHple  cooOmiecTBay, Kojuieknuu — «buorneHosdy», «Bpenutenn
BOKHEUIINX CEIbCKOXO3SIMCTBEHHBIX KYJIbTYpP», TepOoapuul W  KOJUICKIIUU
pacTeHMI U KMBOTHBIX, MIPUHAJJICKAIINE K PA3HBIM AKOJIOTMYECKUM TPYIIam
omHoro Buma, Kpacwas xkuura Poccuiickoit ®enepannu, WU300paKeHUS
OXpaHsSIEMBbIX BHJIOB pacTteHuit u KUBOTHBIX.



IUNTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA IIPOI'PAMMBI 110
BMOJIOTUN HA BA30OBOM VYPOBHE CPEJHEI'O OBLIEI'O
OBPA3OBAHIA

Cornacao ®I'OC COO, ycranaBnuBaroTcsi TpeOOBaHUS K pe3yJbTaTaM
OCBOGHHUSI OOYYAlOIIMMHCS TPOrpaMM CpeaHero oOmiero oOpa3oBaHUS:
JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpyKType JIMYHOCTHBIX pE3yJIbTATOB OCBOEHUS mpenmera «buonorus»
BBIZICJICHBl  CJEAYIOIIME  COCTaB/AIOIIME:  OCO3HAHHME  OOy4YaroIIMMUCS
POCCHICKON Tpa)XJaHCKOW HIAECHTHUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOSTEIIbHOCTH M CaMOOINPEIEICHUI0, HAJTUYUE MOTHUBALMM K OOYYEHUIO
OMOJIOTHH, LIeJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEXKACHUN TMYHOCTH Ha
OCHOBE KIJIIOYEBBIX LIEHHOCTEM W HCTOPUYECKUX TPAJAMLUN pa3BUTHA
OMOJIOTUYECKOTO  3HAHUA, TOTOBHOCTb M  CHOCOOHOCTh OOyYaronIuxcs
PYKOBOJACTBOBATbCA B CBOEM  JEATEIIBHOCTH  LIEHHOCTHO-CMBICJIOBBIMU
YCTaHOBKAMHM, MPHUCYLUIUMHU CUCTEME OMOJIOIMYECKOro oOpa3oBaHUsl, HaJIHuue
HKOJIOTMYECKOTO TPaBOCO3HAHHUSA, CIIOCOOHOCTH CTaBUTh LEIU U CTPOUTH
KU3HECHHBIC TIJIaHBbl.

JInyHOCTHBIE pE3yNbTaThl OCBOEHUS MpeaMeTa «bHOJOTHs TOCTUTAKOTCS
B E€JUHCTBE Yy4e€OHON M BOCIHUTATEIBHON NESITEIbHOCTH B COOTBETCTBUM C
TPaIMLIMOHHBIMU POCCUHCKUMH COLHOKYJIBTYPHBIMH, MCTOPUYECKUMU U
JTYyXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH, IPUHATHIMU B OOLIECTBE MPaBUIAMH U
HOpMaMHM  TOBEJAEHUS M  CIOCOOCTBYIOT  IpolLEeccaM  CcaMOMO3HaHUS,
CaMOBOCIIMTaHUsI U CaMOPa3BUTHS, PAa3BUTHSI BHYTPEHHEW NMO3WLIMH JTUYHOCTH,
NaTPUOTU3MA, YBAXKEHHUS K 3aKOHY M MNPABOMNOPSNKY, YEJIOBEKY Tpyla H
CTapuieMy TIOKOJEHHIO, B3aUMHOTO YBa)XCHHs, OEpEKHOr0 OTHOILIEHUS K
KyJIbTYpPHOMY HAaCJE€IMI0 W TpPaguUusM MHOTNOHAMOHAJIBHOIO Hapoza
Poccuiickon denepanuu, NpuUpoAE U OKPYKAKOLIEH Cpele.

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHUS Y4yeOHOro mnpeamera «bUONOTHSM»
JIOJDKHBI ~ OTpakaTb ~ TOTOBHOCTh M CIIOCOOHOCTh  OOyYarommxcs
PYKOBOJICTBOBAThCS C(OPMUPOBAHHOW BHYTPEHHEH TO3UIIUEH JUYHOCTH,
CHUCTEMOM LIEHHOCTHBIX OPHEHTALWN, MO3UTHUBHBIX BHYTPEHHUX YOEXKICHUH,
COOTBETCTBYIOIIUX TPAJULIMOHHBIM LIEHHOCTSM POCCHUHMCKOTO 0OIecTBa,
paclIMpeHre >KU3HEHHOIO OIbITa W OMNbITa JESITENBbHOCTH B IPOLECCE



peanu3alyyd OCHOBHBIX HAIPABIECHUN BOCHUTATEIBHOW AESATEIBHOCTH, B TOM
YUCJIE B YACTH:
1) rpa:KIaHCcKOro BOCIIUTAHUS:

c(hOPMHUPOBAHHOCTh  TPAXKIAHCKOM  MO3UMLMU  OOydHarolerocs  Kak
AKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCUIICKOTO 00IIECTBA;

OCO3HaHUE CBOMX KOHCTUTYLIMOHHBIX NpPaB U OOSI3aHHOCTEH, yBa)KE€HUE
3aKOHA U MPABOIOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW JESTENIbHOCTU TMPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHUN YY€OHBIX U MO3HABATEIBHBIX 3a]1a4, BHIMOJTHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPENEATh COOCTBEHHYIO IMO3UIMIO IO OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBICHATH €€;

yYMEHHUE YYUTHIBATh B CBOUX JIEUCTBUSIX HEOOXOIUMOCTh KOHCTPYKTUBHOTO
B3aUMOJICHCTBUS JIIOJEN C Pa3HBIMU YOSXKICHUSIMH, KYJIbTYPHBIMH LIEHHOCTSIMU
Y COLIMAJIBHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B IPOLIECCE COBMECTHOTO BBIITOJIHEHHUS
y4eOHBbIX, TO3HABATENbHBIX M HCCIEAOBATEIbCKUX 3a/1ad, YBAXKHUTEIHbHOTO
OTHOIIEHHS K MHEHHUIO OIIMOHEHTOB NpHU OOCYKIEHUU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOU 1€ATENbHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMSA:

c(hopMHUPOBAHHOCTH POCCUHCKOU TpakIaHCKOH UJICHTUYHOCTH,
NaTpUOTU3MA, YBAXKEHUS K CBOEMY HapoAy, YYBCTBA OTBETCTBEHHOCTH NEPEN
PonuHol, ropmocty 3a cBOM Kpail, CBOO PoauHy, CBOM S3BIK U KYJBTYpY,
MPOIJIOE U HACTOSIIIEe MHOMOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOIIIEHHE K TMPUPOJHOMY HACIEAUI0 M MaMsITHUKaM
MIPUPOABI, TOCTHKEHHSM Poccum B Hayke, MCKYCCTBE, CIOPTE, TEXHOJOTUSX,
TpyAe;

CIIOCOOHOCTh OLIEHHUBAaTh BKJIAJ POCCUHCKHX YYEHBIX B CTAaHOBJICHHE U
pa3BUTHE OHOJOTWU, NMOHUMAHUS 3HAYEHUS OMOJIOTMM B TMO3HAHUU 3aKOHOB
MPUPOJIbI, B )KU3HU YEJIOBEKa M COBPEMEHHOI0 OOIIECTBA;

uzeiHas yoex1EHHOCTb, TOTOBHOCTh K CIYXEHHIO U 3amuTe OTedecTna,
OTBETCTBEHHOCTb 3a €T0 CyIbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(OpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUSA, ITHYECKOTO TTOBEICHUS;

CIIOCOOHOCTh OLICHMBAaTh CUTYALMIO U MPUHUMATH OCO3HAHHBIE PELICHUS,
OPUEHTHUPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH;



OCO3HaHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIICHUE K CBOMM POAMUTENSIM, CO3JaHUI0 CEMbH Ha
OCHOBE OCO3HAHHOT'O MPUHSITHS LIEHHOCTEH CEeMEWHOMN KU3HU B COOTBETCTBUU C
TpaauusiMu HapoaoB Poccuu;

4) 3cTeTU4eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKIIOUasl ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOLICHU;

NOHMMaHUE HMOILIMOHAJIBLHOTO BO3JEHCTBUS >KUBOW TMPUPOALI U €€
LEHHOCTH;

TOTOBHOCTh K CAaMOBBIPXEHHUIO B Pa3HBIX BUAAX MCKYCCTBa, CTPEMJICHUE
MPOSIBIIATH Ka4€CTBa TBOPUECKOM JIMUHOCTH;

5) ¢pusnyeckoro BocnuTaHus, (GOPMHUPOBAHUSA KYJIbTYPbI 310POBbS U
3MOLMOHAJIBLHOIO 0JIAarONOJIyYns:

MOHMMAaHUE M peanu3anus 370pOBOro M 0Oe3omacHoro obpasza >KU3HU
(3mopoBoe  mUTaHHWE, COOJIIOJICHUE TUTUEHWYECKUX TIpaBUJ U HOPM,
cOalaHCUPOBAHHBIA PEXUM 3aHITUH M OTIbIXa, peryjsapHas Qu3ndeckas
aKTUBHOCTH), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K
coOCTBEHHOMY (hM3UUECKOMY U TICUXHUYECKOMY 3JI0POBbIO;

MOHMMAaHUE IIEHHOCTH TPaBUI HWHIUBUAYAIBHOTO U KOJUICKTUBHOTO
0€30IacHOr0 TOBEACHUS B CHUTYaIUSX, YTPOXKAIOIIMX 3I0POBBIO U KU3HU
JIIOJICH;

OCO3HAHHME  TMOCIEACTBUM W  HENPUATHS  BPEAHBIX  MPHUBBIYEK
(yrmoTpeOmneHus ajJKoroJsi, HAPKOTUKOB, KypEHUS );

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHE [IEHHOCTU MacTepCTBa, TPYI0JIIO0HE;

TOTOBHOCTh K aKTMBHOM JEATEIBHOCTH TEXHOJIOTMYECKOM U COLUUAIBHON
HaIpaBJICHHOCTH, CIIOCOOHOCTH WHULIMUPOBAT, IJIAHUPOBATH u
CaMOCTOSITEJILHO BBITIOJHSATH TaKYIO JAEATECIbHOCTD;

UHTEpEC K pa3IuuHbiM cdepaM npodhecCHOHANTBHON AesSTEeIbHOCTH,
yYMEHHUE COBEPILIATh OCO3HAHHBIN BBIOOp Oyayiiei npodeccun U peannu3oBbIBaTh
cOOCTBEHHBIC KU3HCHHBIC TITAHBL;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHUIO M CaMOOOPa30BaHUIO Ha
MPOTSKEHUU BCEU KU3HU;

7) 3K0JIOTHYeCKOT0 BOCITUTAHMSA:

AKOJIOTUYECKU IIEIeCO00pa3HOe OTHOIIEHHWE K MPHUPOJAEC KaK HMCTOYHHUKY
KU3HU Ha 3eMJIe, OCHOBE €€ CYIlIECTBOBAHUS;



MOBBIIICHHE YPOBHS HKOJOTMYECKON KyJNbTYphl: HNPUOOPETEHHE OIbITA
IUIAHUPOBAHMSI TOCTYIKOB W OLEHKH WX BO3MOXHBIX IOCIEICTBUMA IS
OKpY>KaIoIllEeH Cpeibl;

OCO3HaHUe TI100aIbHOI0 XapakTepa 3KOJOTHYECKUX IMpo0sieM U MyTel ux
peLIeHus;

CIIOCOOHOCTh HCIIOJIb30BaTh MpUOOpETaeMble MpPU H3YyYECHUH OHOJIOTHUHU
3HaHHWA M YMEHHS IpU PEUIEHHMH NpoOJeM, CBA3aHHBIX C palOHAIbHBIM
OPUPOJIONOIb30BaHUEM  (COONIOIEHHE TIpaBWJI TOBEIEHUS B  IPUPOJIE,
HaIIPaBJICHHBIX HA COXPAHEHUE DPABHOBECUS B 3KOCHCTEMaX, OXpPaHy BHUJOB,
AKOCUCTEM, OHOChEpHI);

AKTUBHOE HEINPUATUE JCHUCTBHM, NPHUHOCIIIMX BPEA OKPYKAIOMIEH
OPUPOJIHOM Cpelie, yMEHHE POTHO3UPOBATh HEOJArONpPUATHBIE IKOJIOTUYECKUE
NOCJIEACTBUA NPEATPUHUMAEMBIX ACHCTBUI U MPEIOTBPAILATD UX;

HaJU4Me€ PA3BUTOIO  SKOJOTUYECKOTO  MBIIUIEHUS, HSKOJIOTHYECKON
KYJbTYpbI, OIbITA JEATEIBHOCTH 3KOJIOTMUECKOW HANpPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSl UMH B ITO3HABATENbHOW, KOMMYHUKATUBHON U COLIMAJIBHON
OPAKTUKE, TOTOBHOCTM K YYaCTHUIO B IPAKTUYECKON  JIE€ATEIBHOCTH
AKOJIOTMYECKON HANPABJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH M OOIIECTBEHHOMN MPAaKTUKH, OCHOBAHHOI'O Ha AUAJIOre
KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOEr0 MECTa B MOJUKYJIBTYPHOM
MUDE;

COBEPILIEHCTBOBAHKE SI3bIKOBOM M YHMTATEIBCKOW KYJBTYPbl KaK CpencTBa
B3aMMOJICHCTBHS MEX]TY JIFOJAbMH U MIO3HAHUS MUDA;

NMOHMMAaHHUE CHEeIU(PUKKA OUOJIOTMH KaK HayKd, OCO3HaHHs €€ poiu B
(opMUPOBAHNHN PALMOHATILHOTO HAYyYHOTO MBIIUIEHUS, CO3JaHUH LEJIOCTHOTO
IpEeICTaBlICHUs 00 OKpYyXKaloleM MUpPE KakK O €AUHCTBE MPUPOIbI, YEIIOBEKa U
oOlecTBa, B MO3HAHUHU TMPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuU NpodsieM
COXpaHEHUsl TPUPOJHOTO PABHOBECHS;

yOeKAEHHOCTh B 3HAUMMOCTH OMOJIOTUH I COBPEMEHHOW IIMBUIIM3ALINN:
oOecrnieyeHrss HOBOTO YPOBHS Pa3BUTHUS MEIUIIMHBI, CO3/IaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHM, CIIOCOOHBIX pelIaTh PECypCHbIe MPOOIEMbl  Pa3BUTHUS
4eJI0BEYECTBA, MIOMCKA MTyTeH BBIX0/a U3 INI00AIbHBIX HKOJIOTHUYECKUX TPOOIEM
u oOecrieyeHHusl TepexoJa K YCTOMYMBOMY pa3BUTHUIO, PALMOHAIBEHOMY
MCIIOJIb30BAHUIO MIPUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAaHIAPTOB
KU3HH;



3aMHTEPECOBAHHOCTh B TMOJMYYCHHH OHOJOTUYECKUX 3HAHMA B LEJAX
MOBBIIICHHUS] OOILIEH KYyJIbTYpbl, €CTECTBEHHO-HAYYHOH TIPAMOTHOCTH, Kak
COCTaBHOM  4YacTh  (PYHKIMOHAJIBHOM  TIPAaMOTHOCTH  oOydarouiuxcs,
dbopmMupyemMoii pu n3y4eHu OUOJIOTHY;

MMOHUMAHUE  CYIIHOCTH  METOJOB  IIO3HAHUS, MCIOJb3YyEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh IMOJy4YaeMble 3HAHUS IS
aHanu3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIEr0 MUpPa U MPOUCXOSAIINX B HEM
U3MEHEHHH, yMEHUe JieJaTh 000CHOBaHHbBIC 3aKJIIOYEHHS Ha OCHOBE HAYYHBIX
(paKkTOB M UMEIOIMXCSI JAaHHBIX C LIEIbI0 OJYyYEHUS TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITENBHO MCIIOJIb30BaTh OMOJOTMYECKHE 3HAHUS IS
penieHus NpoOJieM B peajbHbIX KU3HEHHBIX CUTYaLUAX;

OCO3HAaHHUE LIEHHOCTH HAYYHOW JEATEIBbHOCTH, TOTOBHOCTH OCYILECTBISATH
IPOEKTHYIO U HCCIIE0BATENBCKYIO AEATEIBHOCTh HHINBUIYAIbHO U B IPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K HENpPEpPhIBHOMY OOpa30BAHHUIO H
caM000pa30BaHUI0, K AKTUBHOMY IOJYYEHUIO HOBBIX 3HaHUN MO OMOJIOTUU B
COOTBETCTBHHM C KU3HEHHBIMH IMOTPEOHOCTIMHU.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbie  pe3yJbTaTbl  OCBOGHUSI  Y4eOHOTO  MpeaMmera
«buonorus» BKIIOYAIOT: 3HAYMMBIC IS (OPMHUPOBAHUS MHMPOBO33PEHUS
oOyJarommxcst  MEKIUCIUIIMHAPHBIE  (MEXKIPEAMETHBIC)  OOICHAYYHBIC
MOHATHS, OTPAKAIOIIUE IEIOCTHOCTh HAYYHOW KApTHHBI MUpa M CIECHH(PHUKY
METOJIOB TIO3HAHUS, WCIOJb3YeMbIX B €CTECTBEHHBIX HaykaX (BEIIECTBO,
SHEPrusi, SIBJICHUE, MPOIECC, CUCTEMa, Hay4dHbIA (akT, MPUHIUII, TUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TCOpHs, HCCICIOBaHHME, HaAOIIOJICHHE, H3MEPCHHE,
AKCIIEPUMEHT " JIPYTHUX), YHUBEpCAIbHBIC y4eOHbIe JIeNCTBHS
(mo3HaBaTeIbHbIE, KOMMYHHUKATHBHBIE, PETYJISTUBHBIC), OOECICUUBAIOIINE
dbopmupoBaHrue (PYHKIIMOHAIBHOM TPAMOTHOCTH M COIMATIBLHON KOMIIETEHIIUU
0o0ydJarommxcsi, CHOCOOHOCTh OOYYaIOIIMXCS  HCMOJb30BaTh  OCBOCHHBIC
MEKJIUCIUIUIMHAPHBIE, MHPOBO33PEHUYECKUE 3HAHWS W  YHUBEPCAJIbHBIC
y4eOHbIe ICVCTBUS B TTO3HABATEIILHON U COIMAIBHON TIPAKTUKE.

MertanpenMeTHbIE Pe3ybTaThl OCBOSHHUSI MPOTPaMMbl CPEIHETO OOIIEro
00pa3oBaHuUsl TOHKHBI OTPAXKATh:

OBiageHne  yYHUBEPCAJbLHBIMH  Y4YeOHBIMH  TO3HABATEJILHBIMU
JeHCTBUSAMM:

1) 6azoBbIe JJOrHYecKHe JAeiiCTBUS:



CaMOCTOSATENbHO  (OopMyJIHpOBaTE H  aKTyaIM3UpOBaTh  MpoOJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUU 3HAHUU MPUEMBI JOTUYECKOTO MBIIUICHHUS
(amanu3a, cuHTe3a, CpaBHEHUs, Kiaccuukamuu, 000OIIEeHMs), PaCKpPhIBAThH
CMBICTT OWOJIOTMYECKUX TOHATUM (BBIAENATh HMX XapaKTepHbIC MPU3HAKH,
YCTaHABJIMBATH CBSI3U C IPYTHUMU MOHSATUSIMU);

OTpeNeNsaTh 1LeNn NAEITeIbHOCTH, 3a/aBasi MapaMeTpbl U KPUTEPUH HUX
JOCTH)KEHUS, COOTHOCHTH PE3yJbTaThl JACSATENIBHOCTU C TOCTaBICHHBIMU
LEJISIMU;

HCTIONL30BaTh OHOJIOTUYECKUE TOHSATUS [Ji1 OOBsICHEHHS (HaKTOB U
SABJICHUUN KUBOW MPUPOJIBL;

CTPOUTH JIOTHYECKUE PACCYXJACHUS (UHIYKTUBHBIC, ICIYKTUBHBIC, IO
aHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M MPOTHBOPEUHUSI B pacCMAaTPUBACMBIX
SIBJICHUAX, (DOPMYJIMPOBATH BBIBOJBI U 3aKIIOUCHUS,

MPUMEHATh  CXEMHO-MOJICJIbHBIE  CpPEICTBA  JJIsi  MPEJCTAaBJICHUS
CYIIIECTBEHHBIX CBSI3¢ U OTHOIIECHUN B M3y4aeMbIX OMOJOTUYECKUX OOBEKTaX,
a TaKXke TMPOTUBOPEYMH PA3HOTO POJA, BBISBICHHBIX B Pa3IUYHBIX
UH(OPMAITMOHHBIX HCTOYHUKAX;

pa3pabarbiBaTh IJIaH PEIICHUS MTPOOJIEMBI ¢ YUETOM aHallM3a UMEIOIIUXCS
MaTepUAIIbHBIX U HEMAaTEPUAJIBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JEATEIbHOCTb, OILIEHUBATH COOTBETCTBUE
pPEe3yJbTaTOB LIEJISIM, OLIEHUBATH PUCKHU MOCIEACTBUN 1€ TENHbHOCTH;

KOOPJIMHUPOBATh M  BBIMOJHATH Pa0OTy B  YCJIOBHUSIX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIUICHUE MIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe MCCJIEI0BATEIbCKHE ICHCTBHUS

BJIAJCTH HaBBIKaMU y4e0HO-HUCCIIeIOBATEIHCKON u MPOCKTHOMN
NEATEeIbHOCTH, HaBbIKAMHM  paspelieHus  npo0jeM, CIOCOOHOCTBIO |
TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TOMCKY METOJIOB PEIICHUSI MPAKTUUYECKUX
3a/1a4, MPUMEHEHUIO PA3JIMYHBIX METOJO0B MO3HAHMUS;

WCIIONB30BaTh Pa3IMYHbIC BUIbLI ACSATEIBHOCTU IO TMOJYYEHUIO HOBOTO
3HAHMS, €r0 HMHTEPIPETAIluU, MPEoOpa30BaHUIO U TMPUMEHEHUIO B YYCOHBIX
CUTYyaIUsX, B TOM YHUCJIE TIPU CO3JaHUU YUCOHBIX U COIMATIbHBIX MPOCKTOB;

dbopMHpOBaTH  HAYYHBIM  TUN  MBIIUIEHUS,  BJAJETh  HAy4YHOU
TEPMUHOJIOTUEH, KITIOUEBBIMU HOHITUSMH U METO/IAMU;

CTaBUTh M (OPMYyIUPOBATH COOCTBEHHBIE 33Jaud B 00pa30BaTEIbLHOU
NEATEIbHOCTH U )KU3HEHHBIX CUTYaIUsX;



BBISBJISITh TIPUYUHHO-CJIC/ICTBEHHBIE CBSI3W M aKTyaJU3UpOBATH 3a/auy,
BBIIBUTATh TUIOTE3Yy €€ PEIIeHUs, HAXOIUTh apryMEHTHI JJIs JI0Ka3aTelbCTBA
CBOMX YTBEpXK/ICHUH, 3a7aBaTh IAPAMETPbl U KPUTEPUN PELLICHUS;

aHAJIM3UPOBATh MOJYYEHHbIE B XOJAE PEIICHUs 3aJaud pe3yJIbTaThl,
KPUTHYECKH OLIEHUBAaTh HUX JIOCTOBEPHOCTh, MPOTHO3HPOBATh H3MEHEHHUE B
HOBBIX YCJIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh NPUOOPETEHHBIH OIIBIT;

OCYILIECTBIIATh LEJICHAIIPABJICHHBIN MOMCK MEPEHOCa CPEJCTB U CIIOCOO0B
JEeHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMETh MEPEHOCUTh 3HAHUS B TMO3HABATEIHHYIO M MPAKTUYECKYIO 00JacTu
KHU3HEACSITEIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE UJIEH, IIpeJIaraTb OpUrHHAIBHBIEC TOAXO0/IbI U PELICHHUS,
CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHUS.

3) pabora ¢ uHpopmanmeii:

OPUEHTHPOBATHCS B PA3NMUYHBIX HCTOYHMKAX wWHPopMammu (TEKCTe
yuyeOHOro mocoOusi, Hay4yHO-TIONMYJSIPHOW JIUTEparype, OMOJOTHYECKUX
CJIOBapsiX M CIpPAaBOYHHMKAX, KOMIBIOTEPHBIX Oa3zax naHHbIX, B HTepHeTe),
aHAJIM3UPOBaTh WMH(OOPMALIMIO PA3NUYHBIX BHIOB U (GOpPM MpEACTaBICHUS,
KPUTHUYECKH OIICHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUNUBOCTD;

(opMyIHUpPOBATH 3aPOCHl U NPUMEHATH Pa3IMYHbIe METOAbI IPU MOUCKE U
oTbope Ouojornyeckor uWH(pOpMAIMU, HEOOXOJAMMOW ISl  BBITOJHEHUS
y4eOHBIX 33J1a4;

IpHOOpETaTh OMBIT UCIIOJIB30BAHUS MH(POPMAITMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBATh KYJIbTYPY aKTHBHOTO  HWCHOJb30BaHUS
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh ONTHUMAJbHYIO (OpMy TMpeICTaBICHUSA
ouonornyecko uHpopmanuu (cxembl, Tpaduku, AUarpaMMmbl, TaOIUIBI,
PUCYHKH U APYTOE);

UCTIONb30BaTh HAyUYHBIM S3BIK B KauecTBE CpelncTBa mpu padboTe ¢
Oouonornyeckod wHGOpPMAIUEH: TPUMEHATh XUMHYECKUE, (U3MUECKHE W
MaTeMaTHYECKUE 3HaKU U CUMBOJIBI, (OpMYJIbl, aOOpeBUaTypy, HOMEHKIATYPY,
UCTIONB30BaTh M MPEoOpa3oBBIBATH  3HAKOBO-CHUMBOJMYECKHE  CPEIICTBA
HarJasAHOCTH;

BJIQJIETh  HAaBBIKAMHM  PACIIO3HABAaHUSA M 3alUTBl  MH(OpMAIIHH,
MH(GOPMaLIMOHHON 06€30MaCHOCTH JTUYHOCTH.

OBiageHne YHMBEPCAJIbHBIMA KOMMYHUKATUBHBIMHU 1€l CTBUSIMM

1) oO1enne:



OCYIIECTBJISATh KOMMYHHKAaIlMM BO BceX cdepax IKHU3HU, aKTUBHO
Y4acTBOBaTh B JHAJOTe€ WM JTUCKYCCHHM MO CYHIECTBY OOCYXIaeMOW TEMBbI
(yMeHHMe 3amaBaThb BOIPOCHI, BBICKA3bIBATh CYXKIEHUS  OTHOCHUTEIHHO
BBIIIOJTHEHUS MIPEJIaracMoi 3aJ1auu, yYUThIBATh UHTEPECHI U COTJIACOBAHHOCTh
MO3UIUHN APYTUX YYACTHUKOB JUAJIOTa UIIN JTUCKYCCHUN);

pacno3HaBaTh HEBepOaJbHBIE CPEACTBA OOIICHMS, MOHUMATh 3HAYEHUE
COILIMAJIbHBIX 3HAKOB, MPEIANOCHIIOK BOSHUKHOBEHUS KOH(MIUKTHBIX CUTYaIlUi,
YMETh CMSITYaTh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3IMYHBIMU CIIOCOOAMU OOIIIEHUS ¥ B3aUMOJICHCTBUS, TOHUMATh
HaMEpPEeHUSl JPYTUX JIIOJIe, TMPOSBIATh YBAXUTEIbHOE OTHOIIEHUE K
co0eceTHUKY U B KOPPEKTHOU GpopMe (hopMyaupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOJIB30BAHUEM
S3bIKOBBIX CPEJICTB.

2) coBMeCTHAsl 1eSITeJbHOCTh:

MOHMMAaTh U MCIHOJB30BaTh  MPEUMYLIECTBA  KOMaHIAHOM U
WHJUBUAYAJIbHOM pabOTbl MpPU  PEIICHHH OUOJIOTHYECKOW  MIPOOJIEMBI,
00OCHOBBIBATh HEO0OXOTUMOCTh MIPUMEHEHUS TPYIIOBBIX dbopm
B3aMMOJICUCTBHS TIPU PEIICHUH YYeOHOU 3a/1auu;

BBIOMpATh TEMATUKy U METOJbl COBMECTHBIX JACHCTBHUM ¢ yuy€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KAXKJOTO WIECHA KOJIEKTUBA;

OPUHUMATh 1EJIU COBMECTHOM JAESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATH JICUCTBUS IO €€ JOCTUKEHHUIO: COCTABJIATH IUJIAH JCHCTBUH,
pactpenensiaTh pojau ¢ y4éTOM MHEHUW Y4YaCTHUKOB, OOCYXJaTh PE3yibTaThl
COBMECTHOM padoThI;

OIICHMBAaTh Ka4€CTBO CBOETO BKJIAJa M KaXKJIOr0 y4YacTHHUKA KOMAaH/bl B
001Ut pe3yabTat 1Mo pa3pab0TaHHBIM KPUTEPHUSIM;

npejyiaraTh HOBBIE MPOEKTHI, OLIEHUBATh HJIEM C MO3UIMU HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAUNMOCTH;

OCYILIECTBIISATh TO3UTHUBHOE CTPATErMYeCKOe ITOBEJICHHE B Pa3IMYHBIX
CUTYaIUsX, IPOSIBIISATH TBOPUECTBO U BOOOpakeHUE, ObITh HMHUIIMATUBHBIM.

OBJaeHNe YHUBEPCAJIbLHBIMY PEryJISSTUBHBIMU JeCTBUAMM:

1) camoopraHu3anusi:

UCIIOJIb30BaTh OWMOJOTUYECKUE 3HAHMS Ui BBISIBICHHS MPOOJIEM M HUX
pelIeHus B )KU3HEHHBIX U YU€OHbIX CUTYaIUsX;

BBIOMPATh HA OCHOBE OWOJOTHYECKUX 3HAHWM IIEJIEBBIE W CMBICIOBBIC
YCTAHOBKHU B CBOMX JEHCTBUSX U MOCTYMNKAX MO OTHOIIEHUIO K KUBOU NPUPOJIE,
CBOEMY 3710POBBIO U 310POBbI0 OKPYKAOIINX;



CaMOCTOSITEIBHO ~ OCYIIECTBIIATh  IMO3HABATEIIBHYK)  JIESITEIBHOCTD,
BBISIBIIATh TPOOJIEMBI, CTaBUTh W (HOPMYIUPOBATh COOCTBEHHBIC 3a/ayd B
00pa3oBaTeNbHOMN NEATEIbHOCTH U )KU3HEHHBIX CUTYAIIHUSX;

CaMOCTOSTENIbHO COCTaBJIATh IUIAH pEHIeHUs TpoOiemMbl €  y4ETOM
UMEIOIIHNXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U TIPEATIOYTCHHUIA;

JlaBaTh OLICHKY HOBBIM CUTYallUsIM;

paclMpaTh paMKd ~ y4eOHOTO TpeJAMeTa Ha OCHOBE  JIMYHBIX
MIPEANIOYTEHUM;

Jenatb ~ OCO3HAHHBIM  BBIOOP,  apryMeHTHpOBaTh  €ro,  Oparth
OTBETCTBEHHOCTH 34 PEUICHHUE;

OIICHUBATh TPUOOPETEHHBIN OIIBIT;

CIoco0CTBOBAaTh (POPMUPOBAHUIO U TPOSIBICHUIO IUPOKOU APYIUIUU B
Pa3HBIX 00JIACTSIX 3HAHMM, MOCTOSIHHO MOBBINIATH CBOM 0OOpa30BaTENIbHBIA U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYAaIlUsIM, BHOCUTh KOPPEKTUBHI B JICSITEILHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEIISIM;

BJIQJICTh HAaBBIKAMHU T[IO3HABATEIbHOM peIeKCMH KaK OCO3HAHUSA
COBEPIIAEMBIX JEUCTBUM W MBICIUTEIBHBIX IPOLIECCOB, UX PE3YJIbTATOB H
OCHOBAHUM, UCIIOIB30BaTh MPUEMBI PeIECKCUU JIJIsl OLICHKH CUTYyallluH, BEIOOpa
BEPHOI'0O PELICHHUS;

yMETh OIIEHHWBAaTh PUCKA U CBOEBPEMEHHO IMPUHHUMATh PEIICHUS IO X
CHMXKEHUIO;

NPUHUMATh MOTHUBBI M APryMEHTHI JIPYTMX NPU AHAIN3E PE3yJIbTATOB
NEATEIbHOCTH;

3) npuHsATHE ce0sl U APYTUX:

MPUHUMATH ce0sl, TOHUMasi CBOM HEJIOCTATKH U JIOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHTBl JPYTHX MPU AHAIN3E pPE3yJIbTATOB
NEATEIbHOCTH;

pU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OLITUOKH;

pa3BUBATh CIIOCOOHOCTH MTOHUMATh MHUP C TTO3UIIMU JPYTOro YeIOBEKa.

NPEAMETHBIE PE3YJIBTATHI

[IpenmerHbie pe3ynbTaThl ocBoeHus nporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKJIOYAIOT cheudduueckue s y4eOHOro MpenmMera
«buonorus» Hay4yHble 3HAHUS, YMEHHUA M CHOCOOBI JEHCTBHII MO OCBOEHHIO,
UHTEpPIpETalMd U NpeoOpa3oBaHUI 3HAHWW, BHJBl JEATEIBHOCTH IO



MOJIyYEHUI0O HOBOTO 3HAHUS M NPUMEHEHHUIO 3HAHUN B PA3IMYHBIX Y4EOHBIX
CUTYyallMsIX, a TaKKE B PEAIbHBIX >XU3HEHHBIX CHUTYalHsX, CBSI3aHHBIX C
Oouonorueil. B mporpamme npeaMeTHble pe3yJbTaThl NPEACTABIEHbI 110 TojlaM
00yueHus.

[IpeameTHbIE pe3ynbTaThl OCBOEHUS yueOHOro npeamMera «buonorus» ¢ 10
Kacce NOJKHBI OTPAXKaTh:

c()OPMUPOBAHHOCTh 3HAHUM O MECTE€ M pOJU OWUOJOTMH B CHUCTEME
HAyYHOTO 3HAHUS €CTECTBEHHBIX HAayK, B (OPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHUHBI MHpPAa U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJC
pPOCCUHCKUX H 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(YyHKIMOHATBHOW TPAMOTHOCTH YEJIOBEKA JIJISl PEIICHU )KU3HEHHBIX 3a]1a4;

YMEHHE PacKphIBaTh COJAEPKaHUE OMOJOTUYECKUX TEPMUHOB U MOHSITHIA:
KHU3Hb, KIJETKa, OpraHu3M, MeTaboiu3M (OOMEH BEIIeCTB U IpeBpalleHue
SHEPruM), romeocTa3 (camoperyssiuus), YpPOBHEBas OpraHU3alMs KHUBBIX
CUCTEM, CaMOBOCIIPOM3BE/ICHUE (penponykuus), HACJIEICTBEHHOCTb,
M3MEHYHMBOCTb, POCT U Pa3BUTHE;

YMEHHE H3JaraTb OHOJOTHYECKHE TEOpUH (KJIETOYHAs, XPOMOCOMHAs,
MYTallMOHHAsI, LIEHTpaJibHAs JOrMa MOJEKyJIsipHoW Ouosoruu), 3axonsl (I
Mennens, T. Moprana, H. 1. BaBuiioBa) u yuenus (0 HeHTpax MHOT000pas3usi u
MPOUCXOXKJIEHUS KyJnbTypHbIX pactenuid H. W. Basunosa), omnpenensite
I'PAHUILBI UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BJIaJIeTh METOIaMU HAyYHOT'O MO3HaHUs B OMOJIOTUH: HAOII0ACHHUE
Y ONMCAHME JKUBBIX CUCTEM, IPOLECCOB U SIBJICHUM, OPraHU3alus U IPOBEICHHE
OMOJIOTUYECKOTO  AKCIEPUMEHTA,  BBIIBW)KEHHE  THUIIOTE3bl,  BBISIBICHHUE
3aBUCUMOCTH MEXIY HCCIEAYyEeMbIMH BEIMYUHAMH, OOBSICHEHHE MOJYyYEHHBIX
pE3yNbTATOB, UCIIOJIB30BAHHBIX HAYYHBIX MMOHATUN, TEOPUN U 3aKOHOB, YMEHUE
JIeN1aTh BBIBOJbI HA OCHOBAHUY NIOJYYEHHBIX PE3YJIbTaTOB;

YMEHUE BBIIEIATH CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT
U DYKapUOT, OJHOKJIETOYHBIX MU MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHAa BEIIECTB U MPEBPAILECHUS SHEPTUU B KIIeTKe, (POTOCUHTE3A,
MJIACTUYECKOTO M DHEPreTUYECKOro oOMeHa, XEMOCHHTE3a, MUTO03a, Meio3a,
OIUIOAOTBOPEHUS, PAa3MHOKEHHS, WHIMBHUIYAJIbHOTO pAa3BUTUS OpraHU3Ma
(oHTOrEHE3);

YMEHHE NIPUMEHSTH MOJTYYEHHbIE 3HaHUS U1 OObICHEHUST OMOJIOTUYECKUX
IIPOLIECCOB U SIBJICHUU, IS IPUHATHS IPAKTUYECKUX PELICHUM B OBCEIHEBHOU
KU3HU C LEJbI0 obOecredeHus] 0e30MacHOCTH CBOETO 3J0POBbS M 30POBBS
OKpY)KAIOIIUX JIIOAEH, COONIOACHHS HOPM T'PAMOTHOTO TIOBEJACHHUS B
OKpY>KaroIllled MPUPOAHOMN Cpelie, HIOHUMaHUE HEOOXOAUMOCTH UCHOIb30BaHUS



JOCTH)KEHU COBPEMEHHOM OMOJIOTMH U OMOTEXHOJOTMH Ul pallOHAIBHOIO
MPUPOIOTIOTH30BAHUS;

YMEHHUE pellaTh JJIEMEHTApHbIE TE€HETUYECKHUE 3a/layd Ha MOHO- U
TUTHOPUIHOE CKpEIMBAHKUE, CLEIJICHHOE HACIEOBAHUE, COCTABISTH CXEMBbI
MOHOTHOPHIHOTO CKPEIIMBAHMS IS TIPEACKA3aHMs HACIICIOBAHUS PU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBIMIOJHATH J1a00OpaTOpHBbIE U MpaKTUYECKue padoThl, COONIOAATH
IpaBuiia Mpu padboTe ¢ y4eOHBIM U JJa0OpaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHUYECKU OIICHMBaTh W HMHTEPIPETUPOBATH HHPOPMAIIUIO
OMOJIOTHYECKOTO COJEp)KaHUs, BKIIOYAIONIYIO TICEBJOHAYYHBIC 3HAHUS W3
pa3IUYHBIX HMCTOYHHUKOB (CpeACTBa MAacCoOBOM HWHGOpMANHWH, HAYIHO-
MOMYJISIPHBIE MAaTEepUaibl), ITUUECKUE aCIIEKThl COBPEMEHHBIX MCCIIEIOBAHUIN B
OMONIOTHUH, MEUITUHE, OUOTEXHOJIOTUH;

YMEHHE CO3/IaBaTh COOCTBEHHBIE NHCHMEHHBIE W YCTHBIE COOOIICHUS,
0000mmass Ouojornueckyro HMHGOPMAIMIO U3 HECKOJbKUX HCTOYHUKOB,
IPaMOTHO MCTIOJL30BaTh MOHATUWHBIN anmapat OHOJIOTHH.

[IpeameTHbIC pe3ynbTaThl OCBOCHUS yueOHOTO npeameta «buonorus» 6 11
KJlacce JOJKHBI OTPAKATh:

c(hOpMHUPOBAHHOCTh 3HAHUH O MECT€ W POJU OUOJOTUM B CHUCTEME
HAy4YHOTO 3HAHMWSI E€CTECTBEHHBIX HayK, B (OPMHUPOBAHWUU COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHUHBI MHUpAa U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJC
POCCHICKUX H 3apyOEKHBIX YYEHBIX-OMOJIOTOB B pPa3BUTHE OHOJIOTUH,
(GYHKIIMOHATBHOM IPAMOTHOCTH YeJIOBEKA JIJIsl PEIICHUS )KU3HEHHBIX 3a]1a4;

YMEHHUE PaCKpPBIBATh COJCPIKAHUE OMOJOTHYECKUX TEPMUHOB M TIOHSITHI:
BUJI, MOMyJsuusi, TEHOPOHJ, OHBOIIOLUMS, JBWKYIIUE CWIbl (PaKTOPHI)
ABOJIIOLINH, MIPUCTIOCOOJICHHOCTD OpPTraHU3MOB, BHUI000pa30BaHUE,
IKOJIOTHYECKUE (PAKTOPBI, IKOCUCTEMA, TIPOYIICHTHI, KOHCYMEHTHI, PEYIICHTHI,
[eNU MUTAHUs, YKOJIOTUYeCcKas MupaMuaa, OUoreorieHos3, ouocdepa;

YMEHHE H3JIaraTh OWOJIOTHMYECKHE TeOopuHu (DPBOJIONMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKas TEOPHS SBOJIONHMH), 3aKOHBI M 3aKOHOMEPHOCTH
(3apoapimieBoro cxoxactea K. M. bapa, uepenoBaHus TJIaBHBIX HalpaBJICHUN U
myteit apomonnn A. H. CeBeprioBa, yuenust o 6uocdepe B. . Bepuaackoro),
OTIPEIEATh TPAHUIIBI KX TPUMEHUMOCTH K )KHUBBIM CHCTEMaM;

yMEHUE BJIaJI€Th METOJJaMU HAYYHOI'O MTO3HAHMS B OMOJIOTUU: HAOIIOACHUE
Y OTIMCaHUE )KUBBIX CUCTEM, TIPOIIECCOB U SBJICHUN, OpPTaHU3AINSI U TIPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTA, BBIIBIDKCHHE  THUIOTE3bl,  BBISIBICHHUE
3aBUCUMOCTH MEXKIY HCCIEAYyeMbIMU BEIMYMHAMU, OOBSICHEHHE TOYYCHHBIX



pE3yNIbTAaTOB, UCIIOIB30BAHHBIX HAYYHBIX MOHITHUNA, TEOPUM U 3aKOHOB, YMEHHUE
JieN1aTh BBIBOJIBI HA OCHOBAHUU TOJYUYCHHBIX PE3yJIbTaTOB;

YMEHHUE BBIACIATh CYHIECTBEHHbIC MPU3HAKU CTPOCHUS OUOIOTHYECKUX
O0OBEKTOB: BHJOB, MOMYJSIUNA, TPOAYLIEHTOB, KOHCYMEHTOB, PEIyICHTOB,
OMOTeOleHO30B M SKOCHUCTEM, OCOOEHHOCTH TMPOIECCOB: HACIEACTBEHHON
M3MEHYHBOCTH, €CTECTBEHHOI'O otbopa, BU1000pa30BaHus,
IPUCIOCOOJICHHOCTH OPraHU3MOB, JIEUCTBHS JKOJIOTHYECKUX (AKTOPOB Ha
OpraHu3Mbl, TII€pEeHOCa BEIIECTB H TIOTOKA OJHEPIUM B IKOCUCTEMAX,
aHTPONOTCHHBIX M3MEHEHHUN B 3KOCHUCTEMaxX CBOEM MECTHOCTH, KpPyroBOpoTa
BEIIIECTB U OMOT€OXUMUUYECKHUX ITUKIIOB B OHocdepe;

YMEHHE MPUMEHATH TOTyYEHHBIC 3HAHUSA JUII OOBSICHEHUS OMOIOTUIECKIX
IIPOLIECCOB U ABJICHUM, JIJISI TPUHATHUS MIPAKTUYECKUX PEIICHUN B TTOBCEIHEBHOM
KU3HU C LEJbl0 oOecriedeHHs] Oe30MacHOCTH CBOErO 370POBbS M 30POBBS
OKpY)KaIOIUX JIIOJIeH, COONIOACHHS HOPM T'PaMOTHOTO TIOBEACHHUS B
OKpY’Karolel MpUpogHO cpee, MOHUMMaHUe HEOOXOAUMOCTH UCIIOIb30BaAHUS
JTOCTWKECHUN COBPEMEHHOU onoJsioruu IS PALMOHAIILHOTO
IPUPOIONIOIb30BAHMS;

YMEHHE pellaTh >JEeMEHTapHble OHOJOTMYECKHE 3a/ayd, COCTABIATH
CXEMBI [IEPEHOCA BEIIECTB U SHEPTUH B 3KOcHCTeMax (LeNu MUTaHus);

YMEHHUE BBINOIHATH JA0OPATOPHBIE U MPAKTHYECKHE PabOThl, COOMIOAATh
npaBuiIa npu padboTe ¢ ydeOHbIM U J1a00paTOpHBIM 000PYI0BAHUEM;

yMEHUE KPUTHUYECKH OILICHMBaTh M MHTEPIPETHPOBATH WH(OOpMAIUIO
OMOJIOTMYECKOTO COJEpPKaHUs, BKJIIOYAIONIYIO IICEBJOHAYYHbIE 3HAHUS U3
pa3IMYHBIX HMCTOYHHKOB (CpelcTBa MaccoBOM HH(OpMAIMH, HAy4YHO-
MOMyJISIPHBIE  MaTepuaibl), pacCMaTpUBaTh TJIOOAIBHBIE HIKOJIOTHUYECKUE
Mpo0JIEMBbI COBPEMEHHOCTH, (HPOPMHUPOBATH 110 OTHOIIECHUIO K HUM COOCTBEHHYIO
MO3ULHIO;

YMEHHE CO37aBaTh COOCTBEHHBIC MHUCHMEHHBIE U YCTHBIE COOOIICHHUS,
0000mass Ouojornueckyro HMHGOPMAIMIO U3 HECKOJbKUX HCTOYHUKOB,
TPaMOTHO UCTIOJb30BaTh MOHSITHIHBIH amnmapar OMOIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HauMenoBanue
n/ pa3iesioB U TeM
n NporpamMmbl

buonorus xak HayKa

JKuBrle cucTeMbBI U UX
OpraHu3aius

XUMHUYECKUU COCTaB U
CTPOECHUE KIIETKU

H(HSHGI[CHTCJ’IBHOCTB
KIICTKHU

PasmHOXeHUE U
WHIUBUTYaJIbHOE
pa3BUTHE OPraHU3MOB

HacnencreseHHocTh M
W3MEHYHUBOCTh
OpraHu3MoOB

Cenexuusi OpraHU3MOB.
OCHOBEI OMOTEXHOJIOTHH

PesepBHOE Bpemst

KoauuecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IpakTuyeckue
padoThI

0.5

1.5

JuaekTpoHHbIe (HU(pPOBbHIE)
o0pa3oBaTe/bHbIE Pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41¢c292

bu6mmoreka [IOK
https://m.edsoo.ru/7f41¢c292

bubmuorexa [JOK
https://m.edsoo.ru/7f41c292

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292

bu6mmoreka [IOK
https://m.edsoo.ru/7f41¢c292

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c292

bu6mmorexa [IOK
https://m.edsoo.ru/7f41¢c292

bu6mmoreka [JOK
https://m.edsoo.ru/7f41¢c292



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34



11 KITACC

Ne
n/n

HaumenoBanue
pa3aesioB U TeM
NMPorpamMmbl

OBOJIIOLOHHAS
OuoJorus
Bo3HukHoBeHUE U
pa3BUTHUE )KU3HU
Ha 3emie
Opranu3msl U
OKpYKaroIas
cpena
Coo0riecTBa u
JKOJIOTHYECKHE
CHCTEMBI

PesepBHOE Bpems

OBIIEE KOJIMYECTBO
YACOB 10
I[TPOT'PAMME

KoaudecTBO 9acoB

Bcero

34

KonTpoJibHbIE
padoThI

IpakTuyeckue
padoThI

0.5

2.5

JaekTpoHHbIe (HU(pPOBHIE)
o0pa3oBaTe/bHbIE Pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41cc74

bubmuorexa [JOK
https://m.edsoo.ru/7f41cc74

bu6mmorexa [IOK
https://m.edsoo.ru/7f41cc74

bu6mmorexa [IOK
https://m.edsoo.ru/7f41cc74

bu6mmoreka [IOK
https://m.edsoo.ru/7f41cc74



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
Ne
n  Tema ypoka
/
n

buonorus B cucreme
HayK

MeTtonp! TO3HAHUS
JKUBOU ITPUPOJBI.
[TpakTnueckast pabora Ne
1 «Mcmonp3oBanue
pa3IMYHBIX METO/I0B MPU
W3y4YEHUU
OMOJIOTHYECKHUX
00BEKTOBY

buonornyeckue CUCTCMBEI,
MMpOoNHeCChbl U UX U3YUYCHUC

XUMHYECKHH COCTaB
KieTkn. Boga n
MHHEPATBHBIE COJIN

KoaudecTBO 9acoB

Bcero

KoHnTpoJibHbIE
padoThI

IIpakTn4yeckue

padoTshI

0.5

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgponbie
oOpa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edso00.ru/863e612
2
https://m.edso00.ru/863e632
a

bu6mmoreka [JOK
https://m.edso0.ru/863e612
2

bu6mmoreka [IOK
https://m.eds00.ru/863e656
4

bu6mmoreka [JOK
https://m.edso0.ru/863e674
e



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e

10

benku. CocTaB u
CTpPOCHHE OEITKOB

DepMeHThl —
OHoJoruvecKue
KaTaJau3aTophlI.
Jlaboparopnas pabota No
1 «3yuenue
KaTaJTUTUYECKON
AKTUBHOCTH (pepMEHTOB
(Ha mpuMepe aMHIIa3bl
WM KaTamasbl)»

Yraeponsl. JIunuasl

HyxienHoBbIE KHCTOTBL.
AT®

HcTopus u metoasl
W3YYEHHUS KIIETKU.
Knerounas reopus

Knerka xak nieinocraas
JKHBajg cCucreMa

0.5

bubmuoreka [JOK
https://m.edsoo.ru/863e6b7
2

bu6mmoreka [IOK
https://m.edsoo.ru/863e6b7
2

bu6mmoreka [IOK
https://m.edso00.ru/863e687
0

bu6nmoreka [JOK
https://m.edsoo.ru/863e6d5
c

bu6mmoreka [IOK
https://m.edso00.ru/863e6€e8
8



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88

11

12

13

14

Crpoenue
JyKapUOTHYECKON
kietku. JlabopaTopHas
paborta Ne 2 «3yuenue
CTPOECHUS KJIETOK
pacTeHUi, )KUBOTHBIX,
rpuboB U OakTepuii mox
MHUKPOCKOIIOM Ha
TOTOBBIX
MUKpoIpenaparax 1 ux
OTHCAHUE»

OOMeEH BELLECTB WA
MeTa00JIu3M

doTocunTes.
XeMOCHHTE3

DHepreTuYecKuii 0OMeH

0.5

bubmuorexa [JOK
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716
c

bu6mmoreka [IOK
https://m.edso00.ru/863e766
c

bu6mmoreka [IOK
https://m.edsoo.ru/863e7c9
8

bu6mmoreka [JOK

https://m.edsoo.ru/863e7aa
e



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae

15

16

17

18

19

20

JKu3HEHHBIN UK
KJIETKHU. [leneHue KiIeTKu.
Muros. JlabopaTopHas
paborta Ne 3
«Habmonenne Muto3a B
KJIETKaX KOHYHKA
KOpEIKa JIyKa Ha
TOTOBBIX
MUKpOIIpEnapaTax»

Buocuures Oenka.
Peakiust MaTpu4HOTO
CUHTE3A

Tpancnsiuus —
Ounocunres Oenka

Hexnerounsie popmbl
AKHU3HU — BUPYCHI

DopMBI pa3MHOKEHUS
OpraHU3MOB

Metios

0.5

bubmuoreka [JOK
https://m.edsoo.ru/863e7dc
4

bu6mmoreka [IOK
https://m.edso00.ru/863e796
e

bu6mmoreka [IOK
https://m.edso0.ru/863e796
e

bu6mmoreka [IOK
https://m.edso00.ru/863e754
0

bu6mmoreka [JOK
https://m.edsoo.ru/863e81b
6
https://m.edsoo.ru/863e831
e

bu6mmorexa [IOK
https://m.edso0.ru/863e7f4a



https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a

21

22

23

24

25

OO6pa3oBaHue u pa3BUTHE
MOJIOBBIX KJIETOK.
O1m1010TBOpPEHUE.
JlaGopaTtopHnas pabota No
4 «3yuenue cTpoeHus
MOJIOBBIX KJIETOK Ha
TOTOBBIX
MHUKpOIIpenaparax»

NunuBunyansHoe
pa3BUTHE OPraHU3MOB

I'enetuka — HaykKa O
HaCJICACTBCHHOCTHU U
N3MCHYHNBOCTHU

3aKOHOMEPHOCTH
HaCJIeTOBAHMS
NPU3HAKOB.
MounorubpunHoe
CKpelIBaHNe

JHurnbpumnoe
CKpeIllMBaHUE. 3aKOH
HE3aBUCHUMOTO
HacJe0BaHUS IPU3HAKOB

0.5

bubmuorexa [JOK
https://m.edsoo.ru/863e81b
6

bu6mmoreka [IOK
https://m.edso00.ru/863e843
6

bu6mmoreka [IOK
https://m.edsoo.ru/863e86f
2

bu6mmoreka [JOK
https://m.edsoo.ru/863e887
8

bu6mmoreka [JOK
https://m.edso0.ru/863e89a
4



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4

26

27

28

CueruieHHOE
HACJICIOBAHHE
MPU3HAKOB.
JlabopaTtopHnas pabota Ne
5 «13yuenue
pe3yJIbTaToB
MOHOTHOPHUIHOTO U
JUTHOPUTHOTO
CKpEIIUBAHUS Y
JPp030(hUITBI HAa TOTOBBIX
MUKpOIIpEnapaTax»

I'eneTuka momna.
Hacnenosanune
MPU3HAKOB, CUEIICHHBIX
C IOJIOM

M3MeHYNBOCTSD.
Henacnencreennas
WU3MEHUYUBOCTb.
JlaGopaTtopnas pabota Ne
6. Uzyuenue
MoIU(PUKAITMOHHOM
M3MEHYUBOCTH,
IIOCTPOEHHUE
BapHallIOHHOTO psiJa U
BAapUALMOHHON KPUBOI»

0.5

0.5

bubmuoreka [JOK
https://m.edso00.ru/863e8c6
0

bu6mmoreka [IOK
https://m.edso0.ru/863e8c6
0

bu6mmoreka [JOK
https://m.edsoo.ru/863e8efe



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

29

30

31

32

33

34

HacnencrBenHnas
U3MEHUYUBOCTb.
JlaGopaTtopnas pabota No
7. «AHAJIN3 MyTalU y
Ipo30(UIIbl HA TOTOBBIX
MUKpOIpenaparax»

I'eHeTnka yenoBeka

PesepBHBIi ypOK.
O0o00611IeH1E 10 TEME
«HacnencrBeHHOCTE U
W3MEHYHUBOCTD
OpTraHU3MOBY

Cenekuus Kak HayKa u
nporecc

MeToanl U TOCTHKCHHS
CEJIEKLIUH paCTEHUN U
JKMBOTHBIX

buorexnonorus xak
0Tpacyib HpOU3BOJACTBA

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34

0.5

bubmuoreka [JOK
https://m.edsoo.ru/863e8efe

bubmuorexa [JOK
https://m.edsoo.ru/863e8d7
8

bu6mmoreka [JOK
https://m.edso0.ru/863e921
4

bu6mmoreka [JOK
https://m.edsoo.ru/863e921
4

bu6mmoreka [IOK
https://m.edso00.ru/863e933
6



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336

~~

11 KJIACC
Ne

Tema ypoka

DBOIIOLNAA U METOEI €6
U3yUYCHUS

HcTopus pa3BuTHs
IpeJICTaBICHUH 00
SBOJTIOINH

MukposBoionus

[Tomymanus xkak
3JIEMEHTapHasl eANHUIA
BUJIA U 3BOJIIOLINU.
JlaGopatopHas paboTa Ne
1 «CpaBHeHHE BUIOB 11O
MOP(OIOTHIECKOMY
KPUTEPHIO»

JBrKymue cuisl
(3m1eMeHTapHbIe
(bakTOpbI) IBOJIIOLUU

KoaudecTBO 9acoB

Bcero

KoHnTpoJibHbIE
padoThI

IIpakTn4yeckue

padoThI

0.5

Jlara
U3yYCHUS

DJIEeKTPOHHbIE
uudposeie
oOpa3oBaTe/ibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/863ea20
e

bu6mmoreka [IOK
https://m.edso00.ru/863e957
0

bu6mmoreka [IOK
https://m.edsoo.ru/863e9cl
e

bu6mmoreka [IOK
https://m.edsoo.ru/863e99c
6

bu6mmoreka [JOK
https://m.edso0.ru/863e9da
4



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9da4

10

11

12

EcrecTBennsbIit oT00p 1
ero (hopmsI

Pe3ynbratrel 5BOMIONMH:
MPUCTIOCOOTICHHOCTh
OpPTraHU3MOB U
BHUJI000pa3oBaHueE.
JlaGopaTtopHnas pabota Ne
2 «Onucanue
IPUCTIOCOOTIEHHOCTH
opraHu3ma u €€
OTHOCHUTEIILHOTO
XapakTepay

HanpaBneHI/m U IIyTHU
MaKpO3BOJIFOIIUN

HeoGpatumocTs
IBOJTIOLIUH

Ucropus xu3nu Ha 3emiie
U METOJIbl €€ U3y4YeHUs

I'unoressl
MIPOUCXO0KICHUS KU3HU
Ha 3emie

PazButne xu3Hu Ha

3emJie 1o 3paM U
nepuoJiam

0.5

bubmuoreka [JOK
https://m.edsoo.ru/863e9ed
0

bubmuorexa [JOK
https://m.edsoo.ru/863e9fde

bu6mmoreka [IOK
https://m.edso0.ru/863e9cl
e

bu6mmoreka [IOK
https://m.edso0.ru/863eaba
6

bu6mmorexa [IOK
https://m.edsoo.ru/863eabb
e



https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be
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17

18

19

OCHOBHBIE dTaNbl
ABOJIIOIUU

pPacTUTEIHHOTO U
YKUBOTHOT'O MHUPA.

[IpakTuyeckas pabora Ne

1 «13ydenue
MCKOIAaeMbIX OCTaTKOB
pacTeHUi U )KUBOTHBIX B
KOJUTEKIIHSX

COBpeMeHHaﬂ CHUCTCMa
OpTraHu4eCKOro Mupa

DBOJIOIUS YeTIOBEKa
(arTpOTIOTEHE3)

JBrKyine cuiibl

(paxtopsr)
aHTpPOIIOTeHe3a
OCHOBHBIE CTaaUH
SBOJIIOIUN YeJI0BEKa

Yenoseueckue pacel U
MPUPOIHBIE aTanTauu
4esI0BeKa

PesepBHBIi ypOK.
O00011EeHME 10 TEME
«Bo3HUKHOBEHHE U
pa3BUTHE )KU3HU Ha

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863ea8h
c

bu6mmoreka [IOK
https://m.edsoo.ru/863ea48
e

bu6mmoreka [IOK
https://m.edsoo.ru/863eac?2
c

bu6mmoreka [IOK
https://m.edsoo.ru/863ead4
4

bu6mmoreka [JOK
https://m.edsoo.ru/863eaea
2



https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eaea2
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21

22

23

3emiie»

DKoI0rus Kak HayKa

Cpenpl oOuTanus u
HKOJIOTHYECKUE PaKTOPHI

AbuoTtndeckue (HaKTopsl.
JlaGopaTtopHnas pabota Ne
3. «Mopdonorudeckne
0COOEHHOCTH pacTeHUI
U3 Pa3HBIX MECT
oOUTaHUSY.
JlaGopatopHas paboTa Ne
4. «BnausHue cBeTa Ha
POCT U pa3BUTHE
YEpPEHKOB KOJIEyCay»

buoTtnueckue haxkTopsl

0.5

bubmuoreka [JOK
https://m.edsoo.ru/863eafec

bubmuoreka [JOK
https://m.edsoo.ru/863eb10
e

bu6mmoreka [JOK
https://m.edsoo.ru/863eb34
8



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348
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26

27

28

29

30

DKOJIOTHYECKUE
XapaKTEePUCTUKHU
MOMYJISIIUH.
[TpakTrueckas padora No
2 «IloxcyéT MI0THOCTHU
MONYJISAILUNA pa3HbIX
BHJIOB PACTEHUI

Coo01ecTBa OpraHu3MoB
— OuoLEeHOo3

DKOJIOTHYECKHNE CUCTEMBI
(3KOCUCTEMBI)

OCHOBHBIE ITOKa3aTeIN
9KOCHCTEMBL.
DKOJIOTUYECKHUE
nupamuel. CBoKCTBA
skocucteM. Cykueccus

HpHpOI[HLIe 9KOCHCTCMbI

AHTpOHOI‘CHHHe
9KOCHCTCMBI

buocdepa — rnobdanpHas
3KOCHCTEMA 3EMIIU

0.5

bubmuoreka [JOK
https://m.edso00.ru/863eb46
a

bubmunorexa [JOK
https://m.edsoo.ru/863eb46
a

bu6mmoreka [JOK
https://m.edsoo.ru/863eh5fa

bu6mmorexa [IOK
https://m.edso0.ru/863ebb5
e



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebb5e

31

32

33

34

3aKOHOMEPHOCTH
CYIIIECTBOBAHUS
ounochepsl
YemoBeuecTBO B
ounochepe 3emnn

CocymiecTBoBaHUE
HPUPOJBL U YEJIOBEYECTBA

PesepBHBIi ypOK.
O00011IeHIE TEMBI
«Coo0bmiecTBa u
JKOJIOTHYECKHE
CHCTEMBI»

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

34

2.5

bu6mmoreka [IOK
https://m.edsoo.ru/863ebd1
6

bu6mmoreka [IOK
https://m.edsoo.ru/863ebal
e



https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e
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OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* buosorus, 11 xknace/ Ilonomapéra N.H., Kopuunosa O.A., Jlomwiuna T.E. u
npyrue; nmoa peaakuuert [lonomapéroit M.H., O611ecTBO ¢ orpaHMueHHOM
oTBeTcTBeHHOCThIO M3narenbckuii ieHTp «BEHTAHA-I'PA®Dy;
AxnmonepHoe obuiectBo «M3narensctBo «lIpocBemienue»
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1. ITonomapera N.H., Kopuunosa O.A., Kyamenko B.C. buonorus: 10-11
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2. Mup3zoes C.C. AkTuBHU3alIMs TTO3HABATEILHOIO UHTEpECa ydauxcs //
buonorus B mxome, 2007 Ne6.
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Pecypcosy.
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4.www.bio.nature.ru — HaydHbIC HOBOCTH OHOJIOTHH.
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