COIMACOBAHA YTBEPXOEHA

negarorm4eckumMm COBETOM npukasom

MAQY «HwmxHeapemasHckas COLL». MAQY «HwxHeapemasaHckaa COLL»

MpoTokon Ne 1 ot «29» aBrycta 2025 r.  oT «29» aBrycta 2025 r. Ne 180-0p

MpoTokon Ne 9 oT «12» doeBpans 2026 r. ¢ uamMeHeHUsAMU U OOrNoJSIHEHUSIMU
om «13» gpespansa 2026 2. Ne 33-00

COIMACOBAHA

ynpasnsoLwm COBETOM

MAQY «HwmxHeapemasHckas COLL».

MpoTokon Ne 1 ot «29» aBrycTta 2025 .

MpoTtokon Ne 5 oT «12» doeBpansa 2026 r.

MpunoxeHune

K OCHOBHOW 0B6pasoBaTesibHON
nporpamme cpegHero obuiero
obpasoBaHus

MAQY «HwmxHeapemasiHckass COLL»,
YyTBEPXOEHHOWN NPpUKa3om

oT «29» asrycta 2025 r. Ne 180-o0p

PABOYAA MNPOrPAMMA
y4yebHoro npeameTta «buonorusa»
(6a3oBbIN ypoBeHb)
ansa obyyvarowmxes 10-11 knaccos



NOACHUTEJNIbHAA 3ATNMUCKA

Mpu paspaboTke nporpammbl MO BGMOMOrMN TEOPETUYECKYD OCHOBY ASS
onpegeneHna noaxodoB K hopmupoBaHUIO cogepxaHust ydebHoro npegmeta
«buonorua» coctaBunu: KoHuentyanbHble nonoxeHus @Sroc COO o
B3aMMOODYCIOBMEHHOCTN LeNnen, cogepxaHusi, pesynbTaToB OO0yyYeHnsa u
TpebOoBaHUM K YPOBHIO MNOArOTOBKWN BbIMYCKHUKOB, NONOXEHNA 06 obLwmx Luensax u
NPUHUMNAX, XapaKTepu3ylLmnx COBPEMEHHOE COCTOSIHME CUCTEMbl CpegHero
obwero obpasoBaHuss B Poccunckon Pegepaumm, a TakkKe MONOXEHUa O
cneuncuke Ouonornn, €€ 3Ha4YeHUn B MNO3HAHUU KMBOW NPUPOAbl W
obecneyeHunm cyLLecTBOBaHNS Yenoseyveckoro obuecrtsa. CornacHo Ha3BaHHbIM
MONOXeHUAM, onpeneneHbl OCHOBHblE OYHKUMM nporpaMmbl No 6Guonorum n eé
CTPYKTypa.

Mporpamma no 6Guonormn AOaéTt npencrtaBneHMe o uensx, o6 obuwen
cTpatermm oby4yeHusi, BOCMUTaAHUA M pa3BuTua obydvarolmxcs cpeacTtesamu
yyebHoro npegmeta «buonorusa», onpegensetr obsizaTenbHoe npegMeTHoe
cofepXaHue, ero CTPyKTypy, pacnpegeneHune no pasgenam u  Temawm,
peKoOMeHOyeMY0 nocnegoBaTeNibHOCTL U3ydeHUst yy4ebHOro matepuana c
y4ETOM MEXNPEeaAMETHbIX U BHYTPUNPEOMETHbIX  CBSI3€EWN, NOTMKM
obpasoBaTenbHOro npouecca, Bo3pacTHbIX 0CObeHHOCTEN 0byyatroLmxcs.

B nporpamme no Ouonormm Takke yuyuTbiBawoTCca TpeboBaHus K
NNaHUPYEMbIM JIMYHOCTHbLIM, MeTanpegMeTHbIM U NpeaMETHbIM pe3yrbTaTam
obyyeHnss B (pOpMMPOBAHUM OCHOBHbIX BWOOB Y4eOHO-NO3HaBaTESNbHOW
AeaTenbHOCTU/y4ebHbIX OenCTBUN OByYaloWmMXca MO OCBOEHUIO COLEPXKaHUS
Buonornyeckoro obpasoBaHuA.

B nporpamme no 6mnonorum (10-11 knaccel, 6a30BbI ypOBEHb) peann3oBaH
NPUHUMN NPEEeMCTBEHHOCTU B U3ydeHun OGuonornn, Grnarogapa 4emy B Heu
NpoCMaTpMBaEeTCA HamnpaBfeHHOCTb Ha pas3BUTUE 3HAHWW, CBSA3AHHbLIX C
dopMMpOBaHMEM  €CTECTBEHHO-HAY4YHOr0  MUPOBO33PEHUSA,  LEHHOCTHbIX
OpUeHTauuMh JNNYHOCTWU, IKOSIOrMYECKOro  MbIWSEHUs, npeacTtaBieHnin o
340poBOM Obpase XuU3HU U BepeXXHbIM OTHOLLEHMEM K OKpYXXatoLLen NpupoaHOn
cpepe. oaTomy Hapsgy € mM3ydyeHnem obLiebnonormyeckmx Teopumn, a Takke
3HAHMM O CTPOEHUM XMBbIX CUCTEM pPasHOro paHra M CYLHOCTM OCHOBHbIX
NpoTeKaLWmX B HAX NpOLECCOB B nporpaMmme no 6uonorun yaeneHo BHUMaHue
MCNOSIb30BAHMIO MOSyYEHHbIX 3HaHWA B MOBCEAHEBHOW >XWU3HW ONsl pelueHus
npuKNagHblX 3aga4y, B TOM uYucne: NpOUNaKTUKM  HacneaCTBEHHbIX
3aboneBaHui YyenoBseka, MeLVKO-reHeTU4eCKoro KOHCYNbTMPOBaHMS,
00OCHOBaHNS 3KONOrMYECKM LienecoobpasHoro MnoBedEeHUs B OKpyKatoLlewn
NpUpoaHON cpede, aHanmsa BRUSIHUS XO3ANCTBEHHOW OEATENbHOCTM YenoBeka
Ha COCTOSIHME MPUPOAOHbIX U UCKYCCTBEHHbLIX 3KOCUCTEM. YCUNEHNe BHUMaHUS K
NpVKagHoON HanpasrieHHoCTU ydebHoro npegmeta «buonorns» npoauKToBaHO
HeobxoanmMocTblo obecneveHnss yCrnoBui ANs peleHns ogHOM U3 akTyamnbHbIX
3ajay  WKonbHOro ©Guonorndeckoro obpasoBaHus, KoTopas npeanonaraet
dopmmpoBaHue y obyyaromxcs CnocobHOCTU aaanTMpoBaTbCA K U3MEHEHUAM
AVNHAMUYHO pa3BMBaloOLLLErOCA COBPEMEHHOIO Mupa.

Buonorna Ha ypoBHe cpegHero obuiero obpasoBaHUsA 3aHMMAaET BaXKHOE
mecTto. OHa obecneymBaeT opMMpOBaHME Yy OBy4aloLWMXCA NpeacTaBreHnn o



Hay4YHOW KapTMHE Mupa, pacumpsieT n obobLiaeT 3HaHUSA O XUBOW Npupoae, eé
OTNMYUTENbHLIX NPU3HaKax — YPOBHEBOW OpraHvsaumm n 3BONOLMK, CO3daéT
yCrioBusi  ONS: MNO3HaHMS  3aKOHOB  XMBOW  npupoAbl, (OpMUPOBaHUA
PYHKLUMOHANBHOMW rPaMOTHOCTW, HaBbIKOB 340pOBOro M GesonacHoro obpasa
XWU3HW, 3KONOMMYECKOrO MbILLSIEHNS, LLEHHOCTHOrO OTHOLLEHUS K XXMBOW Npupoae
N YernoBeKy.

Bonbwoe  3HayeHne Ouonormas  MMeeT  Takke ONa  peLUeHus
BOCNUTATENbHbIX W pasBMBalOWMX 3agady cpegHero obuwero obpasoBaHus,
counanmnsaumm obyyvarowmxca. N3ydyeHne buonormm obecneynBaeT yCcrnoBus ans
dopMMpOBaHUA UHTENNEKTYanbHbIX, KOMMYHUKAUNOHHbBIX N MH(OPMAaLMOHHbIX
HaBbIKOB, 3CTETUYECKOM KyNbTypbl, CNOCOBCTBYET MHTEerpaumm 6uonornyeckux
3HaHUN C MpeAcTaBfeHusAMU U3 Apyrux ydebHbIX nNpegMeToB, B YaCTHOCTMW,
ou3nKn, xummnm wn reorpadpmn. HasBaHHble MOMIOXEHUSA O npegHasHadYeHun
yyebHoro npegmeta «bwuonorma» coctaBunn OCHOBY pAnd  onpegeneHus
NoaX040B K OTOOPY M CTPYKTYPMPOBAHUIO €ro COAEPKaHUS, NpeaCcTaBneHHOro B
nporpamme no 6uonorunu.

OT1bop cogepxaHus ydebHoro npegmeta «buonorus» Ha 6a3oBoM ypoBHe
OCYLLECTBIMEH C MO3NUUN KyNbTypocoobpasHOro noaxona, B COOTBETCTBUMU C
KOTOpPbIM Oby4varLmecs A0SMKHbl OCBOUTb 3HAHUS U YMEHUs!, 3Ha4MMble O
dopmupoBaHua obLien KynbTypbl, Onpefensiowune ageksaTHoe MoBeaeHue
YyenoBeKa B OKpyXaloLlen npupoaHon cpene, BOCTpeboBaHHbIE B MOBCEAHEBHOWN
XW3HU N npakTndeckon geatenbHocTU. Ocoboe MecTo B 3TOM CUCTEME 3HAHUM
3aHMMalOT  3rIEMEHTbl  COAEpXaHWsl, KOTopble CryXaT OCHOBOM AN
dopmMmpoBaHnA NpeaCcTaBneHnn 0 COBPEMEHHON €CTEeCTBEHHO-Hay4YHON KapTUHe
MMpPa M LEHHOCTHbIX OPUEHTAUMAX FIMYHOCTU, CMOCOOCTBYIOLWIMX FyMaHU3aumm
Buonornyeckoro obpasoBaHu4.

CTpyKkTypupoBaHue cogepxaHusi yd4ebHoro matepmana B nporpamme no
Guonormm ocCyLWecTBNeHO C YYETOM MPUOPUTETHOrO 3HaYeHWsa 3HaHuh 06
OTNMYUTENBHBLIX 0COBEHHOCTSX XXNMBOW NPUPOAbI, O €€ YPOBHEBOW OpraHM3aumm un
agontouun. B cooTBeTCcTBUM C 3TUM B CTpPyKType Yy4debHOro npegmeta
«Bbuonorua» BblgeneHbl criegylowmne cogepxartenbHble NUHUK: «buonorns kKak
Hayka. MeToabl Hay4yHOro nosHaHus», «Knetka kak ©uonormyeckas cuctemay,
«OpraHmam kak 6uonormyeckasas cucrtema», «Cuctema u mMHoroobpasme
OpraHM4yeckoro Mupa», «OBOMOUMS KUBOWM NpuUpoabl», «OKOCUCTEMbI U
npucywmne nm 3akoOHOMEPHOCTUY.

Llenb nayyeHus yyebHoro npegmerta «buonornsi» Ha 6a3oBOM ypoBHE —
oBnageHve oby4valWUMUCA  3HAHUSIMU O  CTPYKTYPHO-(PYHKLMOHANbHON
OpraHu3auuMmM XMBbIX CUCTEM Ppa3HOro paHra u npuobpeTeHne yMeHuin
MCNonb3oBaTh 3TU 3HAHUS ONS FPAaMOTHbIX AENCTBUMN B OTHOLLEHMM OOBLEKTOB
XXMBOW NPMpPOAbI N PELLEHNS PA3MNYHbIX XN3HEHHbBIX Npobriem.

[ocTuwkeHne uenn nsydyeHms ydebHoro npeameta «buonorusa» Ha 6a3oBom
YypOBHe obecneynBaeTca peleHnem crnegyowmx sagay:

0oCBO€HME 06y4arLWMMNCa CUCTEMbI 3HAHUM O BUOMOrMYecKUx Teopusx,
yYeHUsIX, 3aKOHax, 3aKOHOMEPHOCTSAX, rMnoTe3ax, npasunax, Cryxatlunx OCHOBOW
Ans opMMpoBaHnAa NpeaCcTaBeHnn O eCTeCTBEHHO-HAY4YHOW KapTUHE Mupa, O
MeToAax Hay4yHOro No3HaHusl, CTPOEHNN, MHOroobpasnm n 0COBEHHOCTSX XMBbIX



CMUCTEM Pa3HOro ypoBHA OpraHn3auuu, BblAAKLWMXCS OTKPbITUAX U COBPEMEHHbIX
nccnegoBaHusax B buonoruu;

dopmupoBaHue y obyyarowmxca no3HaBaTerbHbIX, UHTENNEKTyanbHbIX U
TBOPYECKNX CMOCOBOHOCTEN B Mpouecce aHanmsa [aHHbIX O NYTSX pas3BUTUS B
BGuonormm HayudHbiX B3rng4oB, MOerW M MOAXOLO0B K WM3YYEHUIO KMBbIX CUCTEM
pa3HOro ypoBHSA opraHusauuu;

CTaHoBrneHne Yy obyyalowmxca oblwen KynbTypbl, GYHKUMOHANBHOM
rPaMOTHOCTW, pas3BUTUE YMEHUA OOBACHATL W  OUEeHMBaTb  SBMEHMS
OKpYXaloLlero mMupa >XMBOW MpuMpoAbl Ha OCHOBAHWUW 3HAHMKA U OMbITa,
NONYYEHHbIX NPU n3y4yeHum ronoruu;

dopmumpoBaHme y oby4valoWmMxcss YMEHUA WNACTPMPOBaTb 3HAYeHue
BMONOrMYecknx 3HaHUM B MPAKTUYECKOW AEATENbHOCTU 4YenoBeka, pasBuUTUMK
COBPEMEHHbIX MEANLNHCKUX TEXHOSTOMMI U arpobnOTEXHONOIUIA;

BOCNuUTaHne yb6exaEHHOCTU B BO3MOXHOCTW MO3HAHUSA YE€NOBEKOM >XMBOM
npupoabl, HeobxoaMMOCTU OBepexXHOro OTHOWEHUS K Hen, cobnogeHus
3TUYECKMX HOPM Mpu NpoBefeHnn BUONOrMYecKnx nccneaoBaHui;

OCO3HaHMe LEHHOCTU OMONOrMYyecknx 3HaHWA ONS MNOBbILWEHUS YPOBHSA
9KOMOrM4YeCcKom KynbTypbl, 415 POPMUPOBAHNA HAYyYHOTO MUPOBO33PEHUS;

npUMeHeHne NPUOBPETEHHBLIX 3HAHWUA U YMEHUN B NMOBCEAHEBHOMW >KWU3HM
OS5 OLLEHKN NOCNeaCTBMA CBOEN OEATENbHOCTU MO OTHOLUEHUIO K OKpYyXXatoLen
cpege, cobCTBEeHHOMY 340poBblO, oO6OCHOBaHME W cobniogeHne  Mep
npodounakTnkn 3abonesaHun.

B cucteme cpegHero obuiero obpasosaHus «buonorua», nsdyvyaemas Ha
6a30BOM ypoBHe, ABndeTcs oba3aTernbHbIM y4ebHbIM NpegMeToM, BXOASLLMM B
coctaB «EcTecTBEHHO-Hay4YHbIX NPegMeToB».

ana wn3yyeHns ©Ouonormm Ha 6as3oBOM ypoBHe cpegHero obulero
obpasoBaHusa otBoauTCa 68 vacos: B 10 knacce — 34 yaca (1 4yac B Hegenw), B
11 knacce — 34 yaca (1 4Yac B Hegent).



COOEPXAHUE OBYYEHUA
10 KITACC

Tema 1. Buonorus Kak Hayka.

Buonorusa kak Hayka. CBa3b Buonornm ¢ obLecTBEHHbIMU, TEXHUYECKUMN U
APYrMMU eCTECTBEHHbIMW HaykaMu, counocoduen, 3TMKON, 3CTETUKON N NMPaBOM.
Ponb Guonormm B (OpMMPOBaAHMM COBPEMEHHOW Hay4yHOW KapTWHbI Mupa.
Cuctema 6Monorn4eckmx Hayk.

MeTodbl MNO3HAHWA XUBOW npupodbl  (HabnwgeHue, 3KCNEepPUMEHT,
onucaHue, W3MepeHue, Krnaccudukaums, MoAenMpoBaHue, CcTaTUCTUYecKas
o6paboTka AaHHbIX).

OdemMoHcTpauuum:

MopTpeTbl: Y. apsuH, . MeHagenb, H. K. Konbuos, k. YoTcoH n . Kpuk.

Tabnuubl 1 cxembl: «MeTogbl NO3HAHNUA XKMUBOKW MPUPOLbI».

NabopaTopHble n npakTnyeckue padoThbl:

MpakTudeckaa pabota Ne 1. «Mcnonb3oBaHWe pasfiMyHbIX METOAOB NpU
n3yyeHnn 6Uonorn4ecknx o6 bLEKTOBY.

Tema 2. XKuBble cucteMbl U UX OpraHusaumsi.

KuBble cuctembl (BUocuctemnbl) Kak npeameTr u3ydeHus 6Guonoruum.
OTnuyne XmBbIX CUCTEM OT HEOPraHNYECKOM NPUPoabI.

Ceonctea 6Guocuctem wn wux pasHoobpasve. YPOBHM OpraHu3aumm
ouocucTem: MOSNEKYIISIPHbIN, KNEeTOYHbIW,  TKaHeBblI,  OpPraHU3MEHHbIN,
nonynaunoHHO-BMAOBOWN, 9KOCUCTEMHbBIN (B1oreoLeHOTUYECKNIA), BocdepHbIN.

demoHcTpauuu:

Tabnuubl 1 cxembl: «OCHOBHbIE MPU3HAKK XU3HMU», «YPOBHU OpraHM3auunu
XUBOMW Npupoabl».

O6opynoBaHue: mogesnb Mmosnekynsl JHK.

Tema 3. XMMMUYeCKMN cOCTaB U CTPOEHUE KIETKU.

XUMUYECKNUN COCTaB KIEeTKN. XUMWYECKME IIIEMEHTbl: MaKpO3NEMEHTHI,
MUKpOanemMeHTbl. Boga n MuHepanbHble BellecTBa.

®dyHKUMM BOAbl M  MUHeparnbHbIX BelwecTB B knetke. [llogaepxaHue
ocMoTMYeckoro banaHca.

Benkun. CoctaB n ctpoeHue 6enkoB. AMUHOKUCNOTbI — MOHOMEpPbLI BGENKOB.
He3ameHnMble N 3aMeHUMble aMUHOKUCNOTbLI. AMUHOKUCITOTHBIA COCTaB. Y pOBHU
CTPYKTYpbl ©enkoBon Monekynbl (NepBuyHasi, BTOPUYHAs, TpeTUyYHast W
yeTBEPTMYHAs CTPYyKTypa). Xumumyeckne cBonctBa 6enkoB. bBuonornveckue
dyHKUNN BENKOB.

depmeHTbl — Ouonormyeckne kKatanmsaTtopbl. CTpoeHue epmeHTa:
aKTUBHbIN LEHTP, cybcTpaTHaa cneundudHoctb. KodepMeHTbl. ButamuHbl.
OTnuuna dpepmMeHToB OT HEOPraHUYECKMUX KaTanm3aTopos.

YrneBogbl: MOHocaxapuibl (rnwoko3a, pubosa U agesokcmpubosa),
ancaxapuabl (Caxaposa, naktosa) W nonucaxapugbl (Kpaxman, T[JIMKOreH,
uenntonosa). buonornyeckme yHKLMM yrneBoaoB.

Jinnngel:  Tpurnuuepuabl, docdonunuasl, crepouabl. [MapoduribHO-
rmapocobHble cBoncTBa. buonornveckne QyHkumm nunugoB. CpaBHeHMe
yrneeoaoB, 6enkoB 1 NUNUAOB Kak MCTOYHMKOB SHEPTUMN.



HykneuHoBble kucnotel: OHK wn PHK. Hykneotugbl — MoOHOMepbl
HYKNenHoBbIX Kucnot. CtpoeHne n cdoyHkumm OHK. CtpoeHne n cdyHkumm PHK.
Buabl PHK. AT®: ctpoeHue n oyHKumn.

LinTonorma — Hayka o0 kneTtke. KnetoyHas Teopua — npumep
B3aMMogeuncTeus maem u aktoB B Hay4yHOM Mo3HaHuu. Metoabl M3yyeHusa
KNeTKu.

Knetka Kkak uenoctHas »>uBas cuctema. O6wme npusHaKM KreTok:
3aMKHyTas HapyxHass membpana, monekynbl [HK kak reHeTnyeckui annapar,
cucTema cuHTesa benka.

Tunbl KNETOK: 3ykapuoTMyeckas M npokapuoTtmyeckass. OcobeHHOCTH
CTPOEHUs npokapmoTudeckon knetku. KnetouHasa cteHka Gaktepuin. CTpoeHue
aykapnotmyeckon kneTtkn. OCHOBHblE OTNNYUS PaACTUTESNTbHOW, XWUBOTHOW W
rPUOHON KNETKMN.

[TOBEPXHOCTHbIE CTPYKTYPbl KMNETOK — KNeTOYHas CTEHKa, MMUKOKasMKe, nxX
dyHKuMK. NMnasmaTnyeckass membpaHa, eé cesonctea u pyHkumn. Lintonnasma m
eé opraHomabl. OgHomembpaHHble opraHomabl knetku: JMNC, annapat Nonbaxu,
nn3ocombl. MonyaBTOHOMHbIE OpraHouAbl KNeTKU: MWUTOXOHAPWUMW, nnacTugpl.
[MpoucxoxageHne muToxoHApun K nnactug. Bugbl nnactng. HemembpaHHble
opraHongbl KneTkn: pubOoCOMBbI, KIETOYHbIA LEHTP, UEHTPUONU, PECHUYKM,
XIYTUKN. PYHKLMM OpraHoOMAoB KneTku. BkntoveHus.

Anpo — perynsatopHbln LeHTp kneTkn. CTpoeHue aapa: saepHast obonoyka,
Kapuonsasma, XpoMaTuH, SAPbLILWKO. XPOMOCOMbI.

TpaHCcnopT BeLeCTB B KNeTkKe.

demMoHcTpauuum:

MoptpeTobl: A. JleBenryk, P. 'y, T. WWBaHH, M. WnengeH, P. Bupxos, Ox.
YotcoH, ®. Kpuk, M. YunkuHc, P. ®panknuvH, K. M. bBap.

Auarpammbl:  «PacnpegeneHne XuUMUYECKUMX 3feMEHTOB B  HEXWBOU
npupoaey», «PacnpegeneHne XMMmyecknx afIEMEHTOB B XXUBOW NPUPOAEY.

Tabnuubl n cxembl: «llepuogndeckas Tabnvua XMMUYECKUX ONEMEHTOBY,
«CTpoeHne wmonekynbl BoAbl», «bunocmHTes OGenka», «CTpoeHne MOonekynbl
6enkay», «CTtpoeHne depmeHTay, «HyknenHosble kucnotbl. JHK», «CTpoeHune
mMonekynbl AT®», « CTpoeHne aykapnoTudeckomn Knetkny, « CTpoeHne >XMBOTHOM
KneTkn», «CTpoeHue pacTuTenbHon KreTku», «CTpoeHue npoKapuoTUYECKOW
KneTkny», « CTpoeHne sapa KneTkm», «Yrneesoabl», «Jlunuabi».

O6opynoBaHue: CBETOBOM MUKpockon, obopynoBaHuve Ona NpoBedeHUs
HabnOeHNN, U3MEPEHUN, IKCNEPUMEHTOB, MUKpornpenapaTbl pPacTUTENbHbIX,
XMBOTHbIX N 6aKkTepmanbHbIX KNEeTOK.

NabopaTtopHble U NnpakTU4yeckue paboTbl:

JTabopatopHaa pabota Ne 1. «M3yyeHne KaTanUTUYECKOM aKTUBHOCTU
depMeHTOB (Ha NpuMepe amunasbl UNK KaTanasbl)».

NNabopatopHasa pabota Ne 2. «W3yyeHne CTPOEHUS KIETOK paCTEeHWUMN,
XMBOTHbIX N BakTepuin Nog MUKPOCKOMNOM Ha rOoTOBbIX MMKponpenapatax u ux
onucaHue».

Tema 4. )KusHegeATeNbHOCTb KIETKMU.

O6wmeH BewecTB, Unu metabonuam. Accumunaums (NNacTu4ecknin odMeH)
n guccnmumnauusa (sHepreTuyeckun obMeH) — ABe CTOPOHbI €AMHOro npolecca



mMeTabonuama. Ponb 3aKOHOB COXpaHEeHusi BELLEeCTB M SHEpPrMn B MOHUMaHUM
mMeTabonunama.

Tunbl obmeHa BewecTB: aBTOTPOMHLIAN U reTepoTpodHbin. Ponb
depmeHTOB B 06MeEHE BELLECTB 1 NpeBpaLLeHNN IHEPTUN B KIETKeE.

doTtocuHTes. CseToBas un TemHoBas asbl oTOoCUHTe3a. Peakuumn
doTocmHTe3a. OPPEKTUBHOCTb (POTOCMHTE3a. 3HadeHuMe dOoTocMHTe3a ansd
Xun3Hn Ha 3emne. Bnudanue ycnoBun cpegbl Ha OTOCMHTE3 U CMNOCOOLI
NOBbILLIEHNSA ero NPOAYKTUBHOCTU Y KYJTbTYPHbIX pacTEHUN.

XeMocuHTe3. XeMmocuHTesupylwme O6aktepun. 3HaAYEeHMEe XeMocuHTesa
ONS KU3HWM Ha 3emrne.

OHepreTnyecknin obmeH B kneTke. PaclienneHne BewecTB, BblaeneHne u
aKKyMynupoBaHWE 3HeprMM B KreTke. JTanbl 3Hepretudeckoro obmeHa.
[mMukonuna. bpoxeHue n ero Buabl. KncrnopogHoe okucneHwe, uUnn KnetovHoe
AblxaHue. OkncnutensHoe docdopunmnpoBaHue. OPPEKTUBHOCTb
9HepreTnyecKoro oomeHa.

Peakunn maTpudHoro cuHTtesa. [eHeTuyeckas wuHgopmaumna u  OHK.
Peanusauus reHetnyeckon uHdopmaumm B KneTke. ['eHeTM4eckun Kog n ero
cBoucTBa. TpaHckpunumst — matpuidHbln cnHtes PHK. TpaHcnaums — 6MocuHTes
benka. OTtanbl TpaHcnsaumn. KogupoBaHne aMuHOKMUCAOT. Ponb pubocom B
BuocuHTese benka.

HekneTouHble hopMbl XM3HN — BUpYCbl. VIcTopmna oTKpbiTUs Bupycos (4. U.
MBaHoBCKkun). OCOBEHHOCTM CTPOEHUS U XKU3HEHHONO LUMKNa BUPYCOB.
Baktepnogarn. bonesHn pacTeHun, XMBOTHbIX M YenioBeKa, Bbl3blBaeMble
Bupycamn. Bupyc mmmyHogedpuumta vyenoseka (BUY) — Bosbyautens ClriA0a.
ObpaTtHas  TpaHcKpunuusi, peBepTasa W  WHTerpasa. [lpodunaktuka
pacrnpocTpaHeHns BUPYCHbIX 3aboneBaHni.

HemoHcTpauuu:

MopTtpeTbl: H. K. Konbuos, [1. . UeaHoBckun, K. A. Tummpases.

Tabnuubl 1 cxembl: «Tunbl NuUTaHusa», «MeTtabonunamy», «MuToxoHapPUSA»,
«QHepreTnyecknin obmeny, «Xnoponnact», «dotocuHTedy, «CtpoeHne OHK»,
«CTpoeHne u dyHKUMOHMpoOBaHWE reHa», «CuHTe3 Oenkay», «leHeTunyeckui
koa», «Bupycbl», «baktepmnodarn», «CTpoeHne u XM3HEHHbI UMK BUpyca
ClNOa, 6aktepunodaray, «Pennukauma OHK».

O6opynoBaHue: mogenu-annnuvkaumm «Yasoenne OHK u TpaHckpunums»,
«buocuHTes 6enkar», « CTpoeHue knetTkn», mogene CTpykTypbl JHK.

Tema 5. PaaMmHOXeHUe U nHauBuayarnbHoe pa3BuTUE OpraHM3MoB.

KneTouHbIn LUK, WUAN XU3HEHHbIN UMKN KNeTkn. WHTepdasa U MUTOS.
Mpoueccol, npoTekatowme B UHTepdase. Pennukauma — peakuma MaTpuyHOro
cnHtesa [OHK. CTtpoeHue XpomMOCOM. XPOMOCOMHbIM Habop — KapuoTun.
OnnnongHeln - 1M ranfnougHblii  XPOMOCOMHbIE  Habopbl.  XpomaTuabl.
LinTonornyeckne OCHOBbI Pas3MHOXEHWA W  UHAMBUAOYAITbHOrO  PasBUTUSA
OpraHn3moB.

HeneHne knetkm — muto3d. Ctagmum mutosa. lNpoueccol, nponcxogsawme Ha
pasHbIX CTagnax Mutosa. buonornyeckum cMbICT MUTO3a.

Mporpammupyemas rnbéenb KneTku — anonToa.

dopmbl pasMHOXeEHNST opraHM3MoB: 6ecnonoe n nonosoe. Buabl 6ecnonoro
pasMHOXEHUs: OeneHne HaaBoe, MNOYKOBAHME OOHO- M MHOFOKMETOYHbIX,



crnopoobpasoBaHue, BeretaTuBHOE pa3MHOXeEHME. WNckyccTBeHHOE
KNOHWPOBAHWE OPraHN3MOB, ero 3Ha4YeHne Ars cenexkuuu.

[MonoBoe pasMHoXeHue, ero oTnn4ms ot 6ecnonoro.

Mewnos. Ctagun menosa. lNpouecchl, NpoMcxogsiine Ha ctagusix Menosa.
[MoBegeHne xpomocom B Mewnose. KpoccuHroBep. buonorudeckuin cmbicn wm
3HayeHue meno3sa.

[[ameToreHe3 — npouecc oOpas3oBaHUS MOMOBbLIX KIETOK Y XXUBOTHbIX.
[MonoBble xenesbl: CEMEHHUKN U anyHukn. OBpasoBaHMe U pasBUTME MOJSTOBbIX
KNeTok — rameT (cnepmaTo3ouni, svUekrneTka) — cnepmMaTtoreHes M OBOreHes.
OcobeHHOCTN CTpoeHUa SANUEKNEeTOK u crnepmaTto3onaoB. OnnogoTBOpPEHME.
[MapTeHoreHes.

WHamBnayanbHoe pasButMe (OHTOoreHes). OMOpuoHanbHoe pas3sutue
(ambpuoreHes). Atanbl AMOPMOHANLHOIO PasBUTUSA Y NMO3BOHOYHbIX XUBOTHbIX:
apobrneHune, ractpynaums, opraHoreHes. lNoctambpuoHanbHoe passuTtue. Tunbl
NOCTOMOPMOHANBHOIO pasBUTUS: MNpaAMoe, Henpsimoe (JIMYMHOYHOE). BrivsHue
cpeabl Ha pasBuUTME OpPraHM3MoB, )aKkTOpbl, CNOCOBHbIE BbI3blBaTb BPOXAEHHbIE
ypoacTsa.

PocTt 1 passutme pacteHuin. OHTOreHe3 LIBETKOBOrO pPacTEHUsi: CTPOEHue
CEMEHMN, CTaann pasBuUTKS.

deMoHcTpauuum:

Tabnuubl 1 cxembl: «POpPMbl Pa3MHOXEHUA OpraHuM3mMoB», «[lBOMHOE
ONSIOAOTBOPEHME Y LBETKOBbIX pacTeHuny», «BeretaTMBHOe pa3MHOXeHWE
pacteHuny», «[eneHne knetkn 6aktepuny, «CTpOEHME NOSOBbIX KIEeTOKY,
«CTpoeHne xpomocombl», «KnetouHbin uunkn», «Pennukaumsa OHK», «Muto3sy,
«Meno3s», «lMpamoe n Henpsimoe pasBuTne», «ameToreHes y MIIeKkonuTarLwmnx un
yenoseka», « OCHOBHbIE CTaANN OHTOrEeHe3ay.

O6opyaoBaHue: MUKPOCKON, MUKponpenapaThl «Cnepmartosounabl
MrekonuTarLweroy, «AnuekneTka mnekonurawwero», «KapMokMHes B KneTkax
KOpeLuKka nyka», MarHuTHas mogenb-annnukauus «[leneHve kneTtkuy», mopernb
AOHK, mogens meTadasHoM XPOMOCOMBbI.

NabopaTtopHble U NnpakTU4yeckue paboTbl:

JlabopaTtopHasi pabota Ne 3. «HabnogeHne mMuTO3a B KNeTKax KOH4YMKa
KOpeLLKa fyKa Ha roTOBbIX MUKpOMpenapaTaxy.

JTabopatopHasa pabota Ne 4. «M3yyeHue CTpPOEHMsi MONOBbIX KMNETOK Ha
roToBbIX MUKpOMpenapaTax».

Tema 6. HacneacTBEHHOCTbL U UBMEHYUMBOCTbL OPraHM3MOB.

MpeomeT © 3agaynm reHeTukn. WcTtopma pasButma reHeTukn. Ponb
yutonormm M amMbpuonorMn B CTaAHOBMIEHMM TeHeTuKW. Bknag poccumckmx u
3apybexHbIX  Y4EHbIX B pas3BuTMe  reHetukun.  MeToabl  FEHEeTUKu
(rmbpuagonormyeckun, LNTOreHeTUYECKNN, MOJSIEKYNAPHO-TEHETUYECKNIA).
OcCHoOBHbIE reHeTn4Yeckne NoHATUSA. [TeHeTnyeckass CUMBOSMKA, UCNONb3yeMas B
CXemax CKpeLBaHUMN.

3aKOHOMEpPHOCTM  HacnegoBaHMs  NPU3HAKOB,  YCTaHOBIEHHble .
Mengenem. MoHornbpuaHoe ckpewmBaHue. 3akoH eguHoobpasus rmbpuaos
nepBoro nokoneHusi. [paBuno OOMUHUPOBAHUA. 3akoH  pacLiensieHus
npu3HakoB. [MnoTesa YnCToTbl rameT. [lonHoe 1 HenonHoe AOMUHMPOBAHME.



OurmbpmngHoe  ckpewmBaHue. 3aKOH HE3aBUCMMOIO  HacnegoBaHUs
npusHakoB. LluToreHeTnyeckne  OCHOBbI  AMMMOPUOHOIO  CKPELUMBaHMUA.
AHanusupyrouiee CKpeLunBaHue. Mcnonb3oBaHue aHanusunpytoLiero
CKpelimMBaHna Onga onpeaeneHusi reHotuna ocobu.

CuenneHHoe HacnegoBaHwe npusHakoB. Pab6ota T. MopraHa no
CUEnfIeHHOMY HacnegoBaHUIO T[eHOoB. HapylweHue cuenneHust reHoB B
pesyrnbTaTte KpOCCUHIroBepa.

XpOMOCOMHasi Teopusi HacnNeacTBEHHOCTU. [eHeTnYeckme KapThl.

'eHeTnKa nona. XpoMoCOMHoe onpegesieHne nosia. AyTocoMbl U MOSioBble
XpOMOCOMbI. [[OMOrameTHble N reTeporaMeTHble OpraHm3ambl. HacnegnoBaHue
NPWU3HAKoOB, CLEMNMEHHbIX C NOSIOM.

N3meH4nBOCTb. Buabl N3MEHYNBOCTMU: HeHacrneacTBeHHas n
HacneacTtBeHHasa. Ponb  cpeabl B HEHAcneaCTBEHHOW  M3MEHYMBOCTM.
Xapaktepuctuka MoandUKauMoOHHOM W3MEHYMBOCTU. BapuaumoHHbln pag u
BapvauuoHHasi KpuBasi. Hopma peakuum npusHaka. KonmyecTBeHHble W
Ka4eCTBEHHbIE MPU3HaAKM U UX HOopma peakuun. CBoncTBa MoAUPUKALMOHHON
N3MEHYNBOCTMW.

HacnencteeHHad, unu reHotunuyeckasd, uameH4YnmBocTb. KombuHaTuBHas
N3MeH4YMBOCTb. Meno3 1 nonoBoM MNpouecc — OCHOBA KOMOMHATMBHOWM
n3MeH4YmBoctTn. MyTaumoHHaa wu3meH4MBoCTb. Knaccudukauma myTauyum:
reHHble, XPOMOCOMHbIE, reHOMHble. YacToTa 1 NpuynHbl MyTauun. MyTtareHHble
dakTopbl. 3aKOH FOMOJSIOMMYECKNX PAOOB B HAcneACTBEHHOW M3MeH4YmMBOCTU H.
. BaBunosa.

BHesgepHasa HacneacTBEHHOCTb U UBMEHYNBOCTb.

leHeTnka 4enoBeka. KapuoTtun 4denoseka. OCHOBHble MeTOAbl FEHETUKMU
yenoseka: reHeanorn4yeckum, Onn3HeLoBbLIN, LMTOreHEeTUYECKUN,
BMoXUMUYECKUIA, MONEKYNspHo-reHeTndyecknn. CoBpeMeEHHOEe onpeneneHne
reHoTuna: NosIHOreHOMHOE CeKBEHWPOBaHWE, reHOTUNUPOBAHUE, B TOM YUCIE C
nomowbto [MUP-aHanu3a. HacnencteeHHble 3aboneBaHusi 4enoBeka: reHHble
B6onesHu, 6ones3Hn ¢ HacneacTBEHHOW NpeapacnosioXXEeHHOCTbI, XPOMOCOMHbIE
bonesHn. ComaTuyeckme W reHepaTtMBHble MyTauun. CTBOMOBbIE KNETKMU.
MpuHUMNBbI 300pPOBOro obpasa XU3HW, ANarHOCTUKK, NPOUNAKTUKM U NeYeHns
reHeTuyecknx GonesHen. Meamko-reHeTUYECKOe KOHCYNbTUpoBaHue. 3HavyeHune
MEAULMHCKON TEeHEeTUKM B NpefoTBpPaALLEHUM U JNEYEHUN T[EHETUYECKUX
3aboneBaHuin YenoBeka.

demMoHcTpauuum:

MoptpeTnbl: . MeHaenb, T. MopraH, . ge ®pus, C. C. YeTtBepukos, H. B.
TumodpbeeB-Pecosckuin, H. . BaBunos.

Tabnuubl W CXEMbl: «MoHormbpuaHoe  ckpewmBaHue U €ro
uMTOreHeTn4deckasd OcCHoBay», «3aKOH pacluensieHust U ero uuToreHeTudeckas
OCHOBa», «3aKOH  YUCTOTbl  rameT», «QurmbpugHoe  ckpelwimBaHuey,
«Uutonornyeckne - OCHOBbI  AUMMOPUAHONO  CKpEeLUMBaHUNAY, «Meno3sy,
«B3anmogencteme annenbHbIX reHoB», «[eHeTndeckne KapTbl pacTeHUn,
XUBOTHbIX U 4YenioBekay, «['eHeTuka nonay», «3aKOHOMEPHOCTWU HacregoBaHus,
cuenneHHoro c¢ nosiom», «Kapuotmnbl 4erioBeka W XMBOTHbIX», «Buabl
n3MmeH4mBocTu», «MogudunkaumoHHas M3MeHUYNBOCTbLY, «HacnenoBaHue pesyc-
dakTopa», «'eHeTuka rpynn kposuy», «MyTaunmoHHas N3MEHUYNBOCTbY.



O6opynoBaHue: mogenu-annnvkaumm «MoHormbpuaoHoe CcKpelumBaHue,
«HenonHoe pAgomMuHMpoBaHuey», «durnbpuaHoe ckpewmBaHuey, «llepekpéct
XPOMOCOM», MMUKPOCKON W MuKponpenapaT «[posoduna» (Hopma, mMyTaumm
dopMbI KpbINbEB M OKpacku Tena), repbapuin « 0Opox NOCEBHOMY.

NabopaTtopHble U npakTu4yeckue paboTbi:

JTabopatopHasa pabota Ne 5. «/3ydyeHne pesynbTaToB MOHOMMOPUAHOIO U
ANrMbpmnaHoro ckpewmBaHms y Apo3odunbl Ha rOTOBbLIX MUKpOnpenaparax».

JTabopatopHaa pabota Ne 6. «M3yyeHne  MOANADUKALMOHHOM
N3MEHYMBOCTU, MOCTPOEHNE BAPUALIMOHHOIO psida U BapMaLnoHHOW KPUBOMNY.

JTabopaTtopHasa pabota Ne 7. «AHanu3 mytauun y gpo3ocusbl Ha roToBbIX
MUKpornpenapaTax».

Mpaktnyeckaas pabota Ne 2. «CoctaBneHume u aHanmM3 pPOAOCIOBHbIX
yerioBeka.

Tema 7. Cenekumsa opraHnamoB. OCHOBbI OMOTEXHONOIMK.

Cenekuma kak Hayka 1 npouecc. 3apoXaeHne cenekumm n goMecTukaums.
Yyenne H. W. BaBunoBa 0 UeHTpaxX MNPOUCXOXOAEHUS M MHOroobpasus
KyNbTYPHbIX pacTeHun. LleHTpbl NpoMCXOoXOeHUa AOMaLLHUX KMBOTHbIX. CoprT,
nopoga, Wramm.

CoBpeMeHHble MeToabl cenekumn. MaccoBbin U HOMBMAOYaNbHBLIN OTOOPLI
B Cenekuum pacteHuin n XuBoTHbIX. OueHKa akcTepbepa. bnmskopoacTBeHHoe
ckpewmBaHne — uHOpmauHr. Ymctas nuHusa. CkpewmBaHME YUCTbIX NUHUN.
"eTeposuc, unu rmbpugHas cuna. HepoacTBeHHOe CKpelumBaHue — ayTopuanHr.
OtpanéHHaa mmbpugnsauma n e€ ycnexu. WCKYCCTBEHHbIA MyTareHes Wu
nonyvyeHne nonunnonaoB. [OCTMXKEHUS Cenekunm pacTeHUr, >XUBOTHbLIX W
MUKPOOPraHM3MOB.

buoTtexHonorna kak oTpacnb Npou3BoacTBa. [eHHas uHXeHepusi. OTanbl
co3gaHus pekombumHaHTHOM [OHK ©n TpaHCreHHblx opraHM3amoB. KneTtoyHas
nHxxeHepus. KnetouHble KynbTypbl. MUKPOKITOHaNbHOE pasMHOXEHNE pacTEHUN.
KrnoHnpoBaHue BbICOKOMPOAYKTUBHbBIX CENbCKOXO3ANMCTBEHHbBIX OpPraHM3MoB.

JKonornyeckne M aTMyeckne  npobnemol. MO  —  reHeTnyecku
MOANPULMPOBaHHbIE OPraHU3MblI.
[AeMoHCcTpauunu:

MoptpeTbl: H. WN. Basunos, N. B. Muuypun, . O. Kapneyenko, M. O.
ViBaHOB.

Tabnuubl 1 cxembl: KapTa «LleHTpbl npoucxoxageHnss n MHoroobpasus
KyNbTYPHbIX pacTeHniny, «Mopoabl AOMALUHUX XUBOTHbIX», «CopTa KynbTypHbIX
pacteHun», «OTmanéHHaa rmbpuansaumnay, «PaboTbl akagemuka M. O.
MBaHoBa», «[Monunnoungnsa», «Ob6bekTbl OuoTexHonornm», «KneTo4dHbie
KynbTYpbl U KITOHUpOBaHUEe», « KOHCTpynpoBaHUe 1 NepeHoc reHoB, XPOMOCOMY .

O6opynoBaHue: Mynsbku MAogoB WM KOPHENNogoB AMKMX  ¢opM U
KyNbTYPHbIX COPTOB pacTeHun, repbapui « CenbCKOXO3ANCTBEHHbIE PACTEHUSAY.

NabopaTopHble N NnpakTnyeckue padboThbl:

OKckypenst «OCHOBHble MeTOoAbl U OOCTMXKEHUSI Cenekuunm pacTeHun wu
YKMBOTHbIX (Ha CENEKUMOHHYI0 CTaHuuIo, NIIEMEHHYI0 depmy,
copToucnbITaTENbHbIN  y4acTOK, B TENiW4YHOE XO3ANCTBO, nabopaTtoputo
arpoyHuBepcuTeTa Unm Hay4yHoro LeHTpa)».



11 KINNACC

Tema 1. 3BoNOLUOHHAA Ononorus.

[MpeanocbiNkn BO3HWKHOBEHUSA 3BOSIOLMOHHOM Teopun. OBOSIHOLNMOHHAS
Teopus n €€ mecTo B Buonornn. BnvsiHme 3BONIOLMOHHOM TEOPUN Ha pas3BUTUE
BGuonornm n gpyrux Hayk.

Ceupgetenbctea aonouuun. [ManeoHTonornyeckne: nocregoBaTenbHOCTb
NnosBNEeHUs1 BUAOB B MarieoOHTONOMMYECKonM neTonucn, nepexogHble OopMbl.
Buoreorpadudeckne: cxoactBo u pasnuume dayH v nop MaTtepukos U
OCTPOBOB.

Ombpuonornyeckne: cCxoactea M pasnnumst aMOPMOHOB pasHbIX BMOOB
NO3BOHOYHbIX. CpaBHUTENbHO-aHAaTOMUYECKME: TOMOJSIOTNYHbIE, aHanornyHble,
pyaMMeHTapHble opraHbl, ataBu3Mbl. MonekynapHo-6noxmmmnyeckmne: cxoncrtBo
MEXaHN3MOB HacrneaCTBEHHOCTM M OCHOBHbIX MeTabonuyeckux nyTen y BcCeX
OpraHn3moB.

OBontounoHHas Teopua Y. [NapsuHa. [lpeanocbifikm  BO3HUKHOBEHUSA
AapsvHM3Ma. [Bwxywne cunbl asosnioumn BuaoB no [[JapBuHy (M30bITOYHOE
pa3MHOXeHMe Npu orpaHUYEHHOCTU PecypcoB, HeonpeaenéHHass U3MEHYNBOCTD,
bopbba 3a cyuwlecTBoBaHWe, eCTECTBEHHbBIN OTOOP).

CuHTeTtnyeckada teopus apontounm (CTI) n eé 0CHOBHbIE MOSNOXEHUS.

Mukpoasontoums. MNonynauusa kak eguHuua Buaa v 3BOSTHOLNN.

Asmxywine cunbl (haktopbl) asonouumM BMAoB B npupoge. MyTaunmoHHbIN
npouecc M KoMbuHaTMBHAA M3MEHYMBOCTb. [lONyNsUMOHHbIE BOSHbI U OpPeEnd
reHoB. N3onsaums n murpaums.

EcTtecTBeHHbIN OTOOp — Hanpasnawwmin dgakrtop asonwoumn. Popmbl
ecTecTBeHHOro otbopa.

MpncnocobneHHOCTb OpraHM3MOB Kak pesynbTaT asonouuun. lMpumepsl
npucrnocobnenunn y opraHnamos. ApoMopdo3bl U nanoagantaumu.

Bug wn BupgoobpasosaHue. Kputepun Buga. OCHOBHble  (hopMmbl
BMA006pa3oBaHuA: reorpaguyeckoe, aKorormyeckoe.

Makpoasoniouns. Popmbl  dBosouun:  uneTndeckad, AuBEPreHTHas,
KOHBEpreHTHas!, napannensHas. HeobpaTuMoCTb 3BOSIHOLNN.

[MpouncxoxageHne OT HecneunanmnanpoBaHHbIX nNpeakos. [Mporpeccupytolas
cneuvanusauus. AgantMeHas paguaums.

HemMoHcTpauuum:

MopTpeTbl: K. JInnHen, XK. b. Jlamapk, Y. JapsuH, B. O. Kosanesckun, K. M.
Bap, 3. Nekkenb, ®. Mionnep, A. H. Ceepuos.

Tabnuubl 1 cxembl: «Pa3BuTue opraHU4eckoro Mumpa Ha 3emney,
«3apoabin NMO3BOHOYHbLIX XXMBOTHbLIX», «ApxeonTepukcy, «Popmbl 6opbOLI 3a
cyuwiectBoBaHuney», « ECTecTBeHHbIn 0TOop», «MHOroobpasne copToB pacTEHUNY,
«MHoroobpaswue nopopg XUBOTHbIX», «Monynauumny, «MyTtauunoHHas
N3MEHYMBOCTbY, «Apomopdosbly, «Mgnoagantaummny, «Obwaa gereHepaumsay,
«[Bmxywme cunbl asonwumny, «KapTa-cxema MaplpyTta nyTtewectsua 4.
HapsuHa», «bopbba 3a cyuiectBoBaHue», «lpucnocobneHHocTb OpraHn3moBy,
«eorpadmnyeckoe BuaoobpasoBaHuey, «Akonornyeckoe BnaoobpasoBaHue.

O6opynoBaHue: KONNeKuMsi HaCeKOMbIX C PasfMYHbIMKA TUMaMKU OKPacKw,
Habop NnogoB U ceMsiH, konnekuusa «lMpumepsbl 3alWnMTHBIX NpUcnocodnenHnn y



XMBOTHbIX», Mogenb «OCHOBHbIE HanpaBreHns 3BoMUUNY, o6bEMHaAsA Moaenb
«CTpoeHne ronoBHOro0 Mo3ra No3BOHOYHbIXY.

Buoreorpacuyeckaa kapta Mupa, Komsekuns «PopmMbl  COXpPaHHOCTM
MCKOMAeMbIX >KMBOTHbIX W pacTeHuMrW», Mogenb annnukauus «llepekpéct
XPOMOCOMY», BlaxHble npenapartbl «Pa3Butne Hacekomoro», «Passutne
NArywkuny», Mukponpenapat «[po3oguna» (Hopma, mytaumm opmbl KpbIfbEB U
oKpacku Tena).

NabopaTtopHble U npakTu4yeckue paboThbi:

JTabopatopHasa pabota Ne 1. «CpaBHeHMe BMAOB MO MOPEONIOrn4yeckomy
KpUTEPUIOY.

JTabopaTtopHas pabota Ne 2. «OnncaHme npucnocobneHHoCTX opraHn3mMa u
€€ OTHOCUTENBLHOro Xapakrepan.

Tema 2. BO3HUKHOBEHUE U pa3BUTUE XXNU3HU Ha 3emne.

[oHay4yHble npeacTtaBneHnUss O 3apOXAEHUM XWU3HW. HaydHble rmnoTesbl
BO3HUKHOBEHUS XWM3HM Ha 3emne: abuoreHe3d WM naHcrnepmus. Xumumyeckas
aBonouuns. ABGUOreHHbIN CUHTE3 OpraHUYecKmx BeLeCTB U3 HeopraHuUYecKuX.
JKcnepuMeHTanbHoe NOATBEPXAEHNE XUMUYECKOW 3Bonoumn. HavanbHble
aTtanbl 6uonorndeckon asonoumn. [vnotesa PHK-mupa. ®opmuposaHue
MeMOpPaHHbIX CTPYKTYP W BO3HWKHOBEHME MPOTOKNETKU. lNepBble KNeTkn u umx
aponouuns. PopMmpoBaHMe OCHOBHBbIX MPYIM XXMUBbIX OPraHM3MOoB.

PasBuTtne xmnsHu Ha 3emne no apam u nepmogam. Katapxen. Apxenckas u
npoTepo3onckas apbl. [laneo3onckas apa M e€ nepuodbl: KeMOpUUCKUN,
OPOOBUKCKUIA, CUNYPUNCKUIA, OEBOHCKUN, KAMEHHOYTOMNbHbINA, MEPMCKUN.

Me3so3onckasa apa u e€ nepuoabl: TPMacoBbIN, KOPCKUIA, MENOBOM.

KanHo3onckass 9pa w”n €€ nepuogbl: NaneoreHoBbl, HEOreHOBbLIN,
aHTPOMNOreHoBbIN.

XapaktepucTtuka knumarta u reoriormdeckmx nporecco. OCHOBHblE aTanbl
9BOSIIOUNN PACTUTENBHOIO WU XMBOTHOIO MUpa. ApoMOpdO3bl Y PacTEHUN U
XMBOTHbIX. [MosiBNeHne, pacuBeT 1 BbIMUPaHUE TPYIM XUBbIX OPraHN3MOB.

Cuctema opraHu4eckoro mMupa Kak oTpaxeHuwe asonounn. OCHOBHble
cucTemMaTmyeckue rpynmnbl OpraHn3mMoB.

OBosiouna Yenoseka. AHTpononorus Kak Hayka. Passutne npegcrasneHum
0 npoucxoxgeHun yenoseka. Metogbl n3ydyeHns aHTponoreHesa. Cxoactea U
pasnuunga YyenoBeka 1 XMBOTHbIX. CUCTEMaTMYECKOE NOSTOXEHNE YenoBekKa.

OBvxywme  cunbl  (dakTopbl)  aHTponoreHesa. HacnegcteeHHas
M3MEHYMBOCTb W ecTecTBeHHbIn oTbop. OOWeCcTBEeHHbIM 00pa3 XU3HWU,
N3roToBMEHNE OPYyaAN Tpyaa, MblLUMEHNE, peYb.

OcHoBHble CTaguM W BETBM 3BOSMIOLMM YeroBeKa: aBCTParionuTeku,
Uenosek ymenbin, Yenosek npamoxogdawinn, Yenosek HeaHOepTanbCKun,
UenoBek pasyMHbln. Haxookn mckonaemblx OCTaTKOB, BpPeMsi CyLLeCTBOBaHUS,
obnacTb pacnpoctpaHeHusi, 06 bEM rofloBHOro Mo3ra, 0bpas Xu3sHu, opyauns.

Uenoseveckme pacbl. OcHOBHble OonblinMe pacbkl: eBponeougHas
(eBpaswuinckasi), Herpo-aBcTpanougHasa (dkBaTopuanbHad), MOHrofioMaHas
(a3natcko-amepukaHckas). YepTbl  nNpucnocobneHHOCTM  npeacTaBUTENEmn
YerioBeYEeCKNX pac K YCIiOBMSIM CyLLLeCTBOBaHUA. EQMHCTBO YenoBeYveckux pac.
Kputnka pacusma.

demMoHcTpauuum:



MoptpeThl: ®. Peaun, J1. Mactep, A. N. OnapuH, C. Munnep, . KOpn, Y.
[lapBuH.

Tabnuubl U cxembl: «Bo3HnkHoBeHne ConHe4yHon cuctembl», «Passutue
opraHuyeckoro mupa», «PactutenbHas knetka», «KMBOTHas KneTkar,
«lMpokapuoTtnyeckasa krnetka», «CoBpeMeHHas cuctema OpraHM4Yeckoro mupa,
«CpaBHeHME aHaTOMUYECKUX YEepT CTPOEHUSA 4enoBeka U 4YernoBekoobpasHbIX
06e3bsiH», «OCHOBHble MecTa NaneoHTONOMMYECKNX Haxo4OK MNpenkoB
COBpPEMEHHOro yernoBeka», «[peBHenwe nogn», «[dpesHue noan», «lepsble
coBpeMeHHble nioany, «4YenoBeyeckme pachbi».

O6opynoBaHue:  mynskn  «[lpoucxoxgeHne  denoseka»  (BHOCThI
aBcTpanonuTeka, nUTeKkaHTpona, HeaHAepTanbLla, KpOMaHbOHLA), Crenku unm
N306pakeHnss KaMeHHbIX Oopyaun nepBOObITHOrO 4enoBeka (KaMHM-4Yonnepbl,
pybuna, ckpebna), reoxpoHonormyeckaa Tabnuua, Konnekuns «Popmbl
COXPaHHOCTU NCKOMAEMbIX XXUBOTHbIX N PACTEHNNY.

NabopaTopHble N NnpakTuyeckue padoThl:

MpakTnyeckasn pabota Ne 1. «N3yyeHne nckonaembiX OCTaTKOB pacTEHUI U
XWMBOTHbIX B KOMNEKLMUSAXY.

OKCKypcusa «IDBOSIOLNSA OpraHM4Yeckoro mupa Ha 3emsie» (B eCTeCTBEHHO-
Hay4HbIN UNN KpaeBea4YeCKnin My3en).

Tema 3. OpraHnambl 1 OKpyXKaroLasa cpeaa.

JKosorms Kak Hayka. 3agadm u pasgenbl akonornn. Metogbl 3KONOrm4yecknx
nccneaoBaHumm. JKoNormM4yeckoe MMpPoOBO33pEHNE COBPEMEHHOMO YerioBeKa.

Cpeabl obutaHus opraHM3MOB: BOAHasi, Ha3eMHO-BO34yLIHAsA, NOYBEHHas,
BHYTPMOPraHM3MeHHas.

okonoruyeckne aktopbl. Knaccudukaums akonormyecknx dakTopos:
abvotnyeckne, OmoTu4eckme W aHTponoreHHble. [encTBne 9SKOMOrMYeckmnx
dhakTOpOB Ha OpPraHn3MBbI.

AbuoTtunyeckune drakTopbl: cBeT, Temnepartypa, BNaXXHOCTb.
doTtonepuoamsm. [MpucnocobneHns opraHM3mMoB K AENCTBUIO abnoTUYECKUX
drakTopoB. buonornyeckne puTMebl.

BuoTtnyeckune drakTopbl. Buabl BroTmnyecknx B3aMMOLENCTBUMN:
KOHKYpPEHUNA, XULLHNYECTBO, CMMOMO3 1 ero copmel. [Napasntnam, koonepauus,
MyTyanuam, KOMMeHcanuam (KBapTUpaHCTBO, HaxnebHu4ecTsBo). AMeHcanuswm,
HenTpanuamMm. 3HadeHue OMOTMYECKMX B3auMOOEWCTBUM ONSA CyLEeCTBOBAHUSA
OpraHn3MoB B NPUPOAHbIX coobLecTBax.

JKosornyeckne xapaktepuctvkn nonynsumn. OCHOBHblE MnokasaTenu
nonynsauumn: YUCNEHHOCTb, MMOTHOCTb, POXOAEMOCTb, CMEPTHOCTb, MNPUPOCT,
murpauus. AnHaMmmka YACAEHHOCTM NONYyNAUUM 1 €€ perynsaums.

demMoHcTpauuum:

MopTpeTsl: A. T'ymbonbart, K. ©. Pynbe, 3. ['ekkernb.

Tabnuubl 1 cxembl: kKapta «lMpupogHble 30HbI 3emnuy, «Cpeabl obutaHns
opraHuamoB», «®dPoTtonepmnoamnamy», «lMonynsumm», «3aKOHOMEPHOCTM pocTa
YUCNEHHOCTU NONYNALUMN NHAY30PUN-TYPENBKNY, «InLLeBbIe Lienny.

NabopaTtopHble U npakTu4yeckue paboTbi:

JTabopatopHasa pabota Ne 3. «Mopdonornyeckme ocobeHHOCTU pacTEHUN
N3 pasHblX MECT 0BUTaHUSA».



NNabopatopHas pabota Ne 4. «BnusHue cBeTa Ha pocT U pasBuTue
YepeHKOoB Koreycay.

Mpaktnyeckan pabota Ne 2. «[lMogcCyéTr nMOTHOCTM MNONYyNAUUK pPasHbIX
BNOOB pacTeHUny.

Tema 4. CoobGLyecTBa U IKONOrn4yeckme CUCTEMbI.

Coo0buiectBo opraHmamoB — BuoueHo3. CTpykTypbl GuoueHos3a: BMaoBas,
NpoCTpaHCTBEHHasd, Tpodmyeckaa (nuwesasi). Buabl-goMmunHaHTbl. CBA3M B
BGuoueHose.

JKonornyeckne cuctembl (3kocuctembl). [loHsaTMe 06 akocucteme w
buoreoueHose. PyHKUMOHANbHbIE KOMMOHEHTblI 9KOCUCTEMbI: MPOAYLIEHTHI,
KOHCYMEHTbI, peayueHTbl. KpyroBopoT BeLecTB 1 NMOTOK 3HEPIUN B 3KOCUCTEME.
Tpogmyeckne (nuwieBble) ypOBHM 3KOcUCTeMbl. [lvweBble uUenn ©  ceTu.
OcHOBHblE MOKasaTenun 3KOCUCTEMbl: Buomacca, Npoaykums. IKONormveckue
nMpamuabl: NPOAYKUMMK, YMCNEHHOCTUM, 6uomaccbl. CBOMCTBA 3KOCUCTEM:
YyCTOMYMBOCTb, camoperynsaums, passutue. Cykueccus.

MpupogHble 3KOCUCTEMbI. DKOCUCTEMbI O3EP N peK. KOCUCTEMA XBONHOIO
UIN LUMPOKONMUCTBEHHOrO Neca.

AHTpONOreHHble  9KOCUCTEMbI.  Arpoakocuctembl.  YpBO3IKOCUCTEMBI.
Buonornyeckoe 1 Xo39MCTBEHHOE 3HAYEHMNE arpo3KOCUCTEM N YPOHOIKOCUCTEM.

BuopasHoobpasme kak daktop YCTOMYMBOCTM 3kocucTeM. CoxpaHeHue
Buonornyeckoro pasHoobpasna Ha 3emne.

Yyenne B. W. BepHagckoro o 6uocdepe. paHuubl, cOCTaB N CTPyKTypa
6uocoepbl. Kneoe BewectBo U ero yHkumn. OcobeHHocTn BGuocdepbl Kak
rnobanbHOM 3KocucTeMbl. [duHammnyeckoe paBHOBecMe U obpaTHasi CBsA3b B
buocdepe.

KpyroBopoTbl BELLECTB 1 BMOreoXxmMmmyeckne LMKIbl ar1ieMeHTOoB (yrrepoaa,
asoTa). 3oHanbHOCTb 6ruocdepbl. OCHOBHbIE BUOMBbI CYLUN.

UenosevectBo B 6uocdepe 3emnu. AHTPOMOreHHble WU3MEHEHUs1 B
buocdepe. MMobanbHble akonorndeckne npobnemeol.

CocyuiectBoBaHue npupoabl n yerioBeyecTsa. CoxpaHeHue
GuopasHooOpasna  Kak  OCHoBa  ycTtomumBocTM  Buocdepbl.  OcHoBa
pauMoHanbHOro ynpaBneHust NpUpoOaHbLIMU pecypcamMum U UX UCMONb30BaHME.
HocTtmxeHuns Guonornm n oxpaHa npmpoabl.

HemoHcTpauuu:

MopTtpeTsl: A. [bx. TeHcnu, B. H. Cykaués, B. /. BepHaackun.

Tabnuupbl n cxembl: «luwesble uenny, «bUoLeHO3: cocTaB U CTPYKTypay,
«MpupoaHble coobuwectBay, «Llenu nutaHusay, «3konorndeckass nupamuaar,
«buochepa u  4denosek», «IOKOCUCTEMA  LUMPOKONUCTBEHHOIO  fecay,
«3Jkocnuctema XBoMHOro neca», «buoueHo3 Bogoéma», «ArpoueHo3,
«llpumepHble aHTponoreHHble BO3OEUCTBUA Ha npupoay», «BaxHenwwue
MCTOYHUKN 3arpsi3HEHUS BO3gyxa W TPYHTOBbLIX BOA», «[lloyBa — BaxHenwas
coctaBnswwas o6uocdepbl», «dakTopbl Aerpagauum nouBy», «lMapHMKOBbIN
apekT», «PakTopbl pPaaMOaKTUBHOIO 3arpsidHeHust Buocdepbl», «Obwas
CTpYKTypa Guocepbl», «PacnpocTtpaHeHune xu3Hm B 6uocdeper», « O30HOBLIN
9KpaH buocdepsbl», «KpyroBopoT yrnepoaa B 6uocceper», «KpyroBopoTt as3ota B
npupoae».



O6opynoBaHue: Mogenb-annnukaunsa «TunuyHble GMOLEHO3bI», repbapuii
«PactutenbHble  coobuwlectBay, konnekuun — «buoueHosd»,  «Bpegutenu
Ba)KHEMLLMX CENbCKOXO3ANCTBEHHbLIX KYNbTyp», repbapun n Konnekumm pacteHum
N XXMBOTHbIX, MpUHagnexalimne K pasHbliM 3KOSOrM4eckum rpynnam ogHoro suaa,
KpacHaa kHura Poccuinckon ®depepaumm, mnsobpakeHusi OXpaHsieMblX BWOOB
PaCTEHUN N KUBOTHbIX.



NNAHUPYEMBIE PE3YJIbTATBI OCBOEHUA NMPOIPAMMbI MO BNONOT N
HA BA3OBOM YPOBHE CPEOHEIO OBLWWEIO OBPA3OBAHUA

CornacHo ®I'OC COO, ycraHaBnuBawTcs TpeboBaHMS K pesynbTatam
OCBOEHMs1 obyvarwmmuca nporpamm cpegHero obuwero obpasoBaHus:
NMMYHOCTHbLIM, MeTanpeamMeTHbIM U NPpeAMETHbIM.

JINYHOCTHbIE PE3YJIbTATbI

B CTpykType NUYHOCTHbIX pe3ynbTaToB OCBOEHUA npeameTta «buonorms»
BblAENEeHbl  cregylowme  COCTaBMnsALWME:  OCO3HaHMe  obydarowmmucs
POCCUNCKOWN TrpaXkQaHCKON WOEHTUYHOCTM — TOTOBHOCTU K CaMOpasBUTUIO,
CaMOCTOATESNTIbHOCTU N CaMOOMNpPeAEeneHnto, Hanmyme MoTMBauuM K OBYy4YeHUto
Guonoruun, ueneHanpaBrneHHOe pa3BUTUE BHYTPEHHUX yOeXaeHUN NMNYHOCTU Ha
OCHOBE  KIOYEBbIX LEHHOCTEM W  UCTOPUYECKUX Tpaguvuum  pasBuUTUS
Buonormyeckoro  3HaHusl, TOTOBHOCTb W  CMOCOBHOCTL  OBy4aroLmnxcs
PYKOBOACTBOBATbLCA B CBOEWM  AEATENbHOCTUM  LLEHHOCTHO-CMbICIIOBbLIMU
yCTaHOBKaMu, MpUCYLLMMK CUCTEME OMoNnornyeckoro obpasoBaHus, Hanuyue
9KOSIOMMYECKOro npaBOCO3HaHMA, CMNOCOOHOCTM CTaBUTb LENUW U CTPOUTb
YKM3HEHHbIE NNaHbl.

JInyHOCTHbIE pesynbTaTbl OCBOEHUS nNpeamMeTa «bunonornsa» gocturatoTcs B
eaVHCTBe Yy4yeOHOM ©n BOCNUTATENbHOW AOeATenbHOCTM B COOTBETCTBUN C
TPaAULMOHHBIMU POCCUNCKUMWN COLIMOKYNbTYPHBIMU, NUCTOPUYECKUMUN U OYXOBHO-
HPaBCTBEHHbIMU LEHHOCTAMU, NPUHATLIMX B OBLLECTBE NpaBuriamm n Hopmamm
noBegeHns M CcrnocobCTBYOT MnpoueccamM CaMOMO3HaHUS, CaMOBOCMUTAHUA W
camMopasBuUTUA, pPasBUTUS BHYTPEHHENW MO3NUUM  JIMYHOCTW, NaTPUoTM3Ma,
YBaXX€HUS K 3aKOHY U NPaBOMNOPSAKY, YENIOBEKY Tpyda U cTapLlieMy NOKOSIEHUIO,
B3aMMHOI0 yBaXXeHUs, O6epexxHOro OTHOLIEHUS K KyNbTypHOMY Hacrneauio wu
Tpagmuusm MHOroHaumoHanbHoro Hapoga Poccuickon degepaunn, npupoae m
OKpyXatoLien cpeae.

JInyHOCTHLIE pe3ynbTaTbl OCBOEHUA Yy4yebHoro npeameta «buonorusy
OOJTKHbI oTpaxaTtb rOTOBHOCTb n CNOCOBHOCTb obyvaromxcsa
PYKOBOACTBOBATbLCS CPOPMUPOBAHHOM  BHYTPEHHEN MO3ULMEN  JIUYHOCTW,
CUCTEMOWN LIEHHOCTHbIX OpWEHTaUMA, MNO3UTUBHbLIX BHYTPEHHUX YyOexaeHun,
COOTBETCTBYIOLWIMNX  TPAOUUMOHHBLIM  LIEHHOCTAM  POCCUMACKOro  obuiecTsa,
paclUMpEHNEe >KU3HEHHOTO OnbiTa WM oOnblTa AesaTeNnbHOCTM B npouecce
peanusauum OCHOBHbIX HanpaBfeHUA BOCMUTATESNIbHOW OEATENbHOCTU, B TOM
yncne B YacTu:

1) rpaxaaHCKOro BOCNUTaHUSA:

C(OOPMMPOBAHHOCTL rpaX4aHCKOW Mo3unumm oby4varollerocs Kak akTMBHOro
N OTBETCTBEHHOMO YSfiEHa POCCUNCKOro obLLEeCTBa;

OCO3HaHMEe CBOWUX KOHCTUTYLMOHHLIX MpaB M 0OS3aHHOCTEN, YyBaXXeHue
3aKOHa 1 NpaBonopsAaKa;

rOTOBHOCTb K COBMECTHOM TBOPYECKOM [OEATENbHOCTU Mpu Co3daHumn
y4ebHbIX MPOEKTOB, peLleHMN y4eOHbIX U NO3HABATENbHbLIX 3a4ady, BbiMOHEHUM
BMONOrMYecKNX aKCNEPMMEHTOB;



CNOCOOHOCTL onpeaensiTe  COBCTBEHHYK MO3ULMIO MO  OTHOLUEHU K
SABIIEHNAM COBPEMEHHON XN3HU N OO BACHATL €€;

YMEHME YyuYnTbIBaTb B CBOMX OENCTBUAX HEOOXOOMMOCTb KOHCTPYKTUBHOIO
B3aMMOLENCTBUS NIOAEN C Pa3HbIMU YOEeXOEeHUAMMU, KyNbTYPHbIMA LIEHHOCTAMM
N coumnanbHbIM NOSIOXKEHWEM;

rOTOBHOCTb K COTpyQHMYECTBY B MpoOLECCe COBMECTHOMO BbINOSTHEHNS
y4yeOHbIX, MO3HaBaTeNbHbIX W WCCReAoBaTENbCKMX 3aday, YBaXUTENbHOro
OTHOLWUEHNA K MHEHUIO OMMNOHEHTOB Mpu OBCYXOEeHUM CHOPHbIX BOMPOCOB
Bronormyeckoro cogepxaHus;

rOTOBHOCTb K FyMaHUTapHOW WU BOJTIOHTEPCKOWN OeATENbHOCTY;

2) naTpMOTUYECKOro BOCNUTAaHUS:

CchOpMMPOBAHHOCTb POCCUNCKON rpakgaHCcKom MOEHTUYHOCTN,
naTpuoTMama, YBaXKeHUsl K CBOEMY Hapody, YyBCTBa OTBETCTBEHHOCTU nepea
PoovHon, ropgoctm 3a cBoM Kpau, CBO PoawmHy, CBOM A3bIK U KynbTypy,
NpoLUSIoe 1 HacTosLLee MHOroHaLMoHanbHoro Hapoga Poccuu;

LEHHOCTHOE OTHOWEHME K nNPUPOAHOMY Hacnegu U nNaMATHUKaM
npupoabl, AOCTWXKeHMsIM Poccum B Hayke, UCKYCCTBE, CMoOpTe, TEXHOMNOrusix,
TpyAe;

CMOCOOHOCTb OLEeHUBaTb BKfad POCCUNCKMX YYEHbIX B CTaHOBIEHWE U
passutue OMoNoruM, MOHUMaHUS 3HayvyeHuss BumonorMm B MNO3HAHUN 3aKOHOB
NPUPOAbI, B XXWU3HM YeroBeka N COBPeEMEHHOro obLLecTBa;

noenHaa ybexgeHHOCTb, FOTOBHOCTb K CryKeHuto 1 3awmte OTedecTBa,
OTBETCTBEHHOCTb 3a ero cyaboy;

3) AYXOBHO-HPABCTBEHHOIO BOCNUTAHUA:

OCO3HaHWe OYXOBHbIX LLeHHOCTEN POCCUNCKOro Hapoaa;

ChOpPMMPOBAHHOCTb HPABCTBEHHOIO CO3HaHUSA, 3TUYECKOro NoBeLEHUS;

CMOCOOHOCTb OLEHMBATb CUTyauMl0 M NPUHMMATb OCO3HaHHbIE PELLEHUS,
OPUEHTUPYSCb HA MOparibHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTN;

OCO3HaHM1e NIMYHOro BKIada B NOCTPOEHUE yCTOMYMBOro byayLuero;

OTBETCTBEHHOE OTHOLLUEHME K CBOUM pOAUTENSIM, CO3L4AHUID CEMbM Ha
OCHOBE OCO3HAHHOrO MPUHATUS LLEHHOCTEN CEMEWNHOWN XXU3HU B COOTBETCTBUN C
Tpaguumsmmn Hapogos Poccun;

4) 3cTeTUYECKOro BOCNUTaHUSA:

9CTETUYECKOE OTHOLWIEHME K MMUPY, BKMHOYas 3CTETUKY ObiTa, Hay4dHOro u
TEXHUYEeCKOro TBOpYeCTBa, cnopTta, Tpyaa, 0bLweCTBEHHbIX OTHOLLIEHUN;

NOHUMaHME SMOLMOHAINbHOrO BO3OENCTBUS XMBOW nNpupoadbl U eé
LEeHHOCTH;

rOTOBHOCTb K CaMOBbLIPaXEHUIO B pa3HbiX BMAAX WCKYCCTBA, CTpPeMneHue
NPOSIBNATbL KA4eCTBa TBOPYECKOWN JINYHOCTY;

5) ¢pusnyeckoro BocnutaHus, popMmnpoBaHNA KynbTypbl 340POBbA U
3MOLUMOHaNnbHOro 6naronony4us:

NOHUMaHWe n peanu3auma 3gopoBoro M 6es3onacHoro obpasa KU3Hu
(3gopoBoe  nNuTaHue, COONOAEHUE  TUIMEHUYECKUX MpaBul U HOPM,
cbanaHCMpPOBaHHbLIN pPEXUM 3aHATUA UK OTAbIXa, perynspHas dusnyeckas
aKTUBHOCTb), 6GepexHOro, OTBETCTBEHHONO W KOMMETEHTHOrO0 OTHOLUEeHUs K
cob6CTBEHHOMY (PU3NYECKOMY N NCUXUYECKOMY 300POBbIO;



MOHWUMaHWE LUEHHOCTU MpaBuni  WHAUBMAOYANbHOIO W KOMSEKTUBHOIO
Ge3onacHoro noBeAeHust B CUTyauusix, yrpoxarLmx 340p0OBbI0 U XKU3HW NoAeN;

OCO3HaHMe NocneacTBUN U HENPUATUS BPEOHbIX NpUBbIYEK (YNnoTpebneHus
arkorosnsi, HAapKOTUKOB, KYpeHUsl);

6) TpyAoBOro BOCNUTaHUA:

rOTOBHOCTb K TpyZAy, OCO3HaHME LLleHHOCTU MacTepcTBa, Tpyaontobue;

FrOTOBHOCTb K aKTUMBHOW [OeATEeNbHOCTM TEXHOSIOrMYeckon W coumaribHomn
HanpaBIeHHOCTN, CnocobHOCTb NHULUMPOBATb, nnaHnpoBaTb n
CaMOCTOATENbHO BbIMOMHATL TaKyl AeATENbHOCTb;

MHTEpPEC K pasnuyHbiM cdepam npodreccuoHanbHON OesATENbHOCTH,
yMeHne coBepLuaTb OCO3HaHHbIN BbIGoOp ByayLuen npodeccnn n peannsoBbiBaTb
CcOBCTBEHHbIE XXN3HEHHbIE MaHbl;

rOTOBHOCTb W CMNOCOBGHOCTL K 0Ob6pasoBaHMiO M camoobpasoBaHMIO Ha
NPOTSXKEHNN BCEWN XKNU3BHMU;

7) 3KONOrn4ecKoro BOCNUTaHUA:

9KONOrMyeckn uenecoobpasHoe OTHOLWIEHME K NpUMpoAe KakK WCTOYHUKY
XW3HU Ha 3emMre, OCHOBE €€ CyLLLECTBOBaHUS;

MOBLILUEHNE YPOBHA SKOMOMMYECKOW KynbTypbl: npuobpeTeHne onbiTa
NNaHMPOBAHMA TMOCTYNKOB M OLEHKM WX BO3MOXHbIX MOCNeACTBUA  Ons
OKpY>XatoLLen cpeabl;

OCO3HaHMe rnobanbHOro xapaktepa 3KOSOrMYyecknx npobnem u nyTen mx
peLLEeHNs;

CNOCOOHOCTL MCNonb3oBaTb MNpuobpetaemble Npu U3yvyeHun Ouonorum
3HaHNA M YMEHUs Npu peweHun npobnem, CBA3aHHbIX C pauMoHanbHbIM
npupogononb3oBaHnemM (cobrnogeHne npaBun  NOBeAEHUs B Npupoae,
HampaBfieHHbIX Ha COXpPaHEeHME paBHOBECUSI B 3KOCUCTEMAX, OXpaHy BUAOB,
aKocucTtem, buocoepsl);

aKTMBHOE HenpusaTMe [OeWCTBMWA, NPUHOCALUMX Bped  OKpyXaroLien
npUpoaHON cpefe, yMeHne NporHo3vpoBaTb HebraronpuaTHbIE 3KOornyeckune
nocneacTensa npeanpuHMMaeMbiX 4EUNCTBUM 1 NpeaoTBpaLlaTth UXx;

HanMymMe pasBUTOro 3KOTOrMYECKOro MbILUIEHUS, SKONOrMYECKON KynbTypbl,
onbiTa AeaTenbHOCTU 3KONorn4eckomn HanpaBneHHOCTH, yMeHUs
PYyKOBOACTBOBATbLCA MMM B MO3HABaTENbHOW, KOMMYHUKATUBHON N CoLManbHOM
npakTUKe, FOTOBHOCTU K y4aCTUIO B MPAKTUYECKON OEeATENbHOCTM SKONOrMYeCcKom
HanpaBreHHOCTN;

8) ueHHOCTN Hay4YHOro NO3HaHus:

CchOpMMPOBAHHOCTL MMPOBO33PEHUS, COOTBETCTBYIOLLENO COBPEMEHHOMY
YPOBHIO pasBUTUSA Haykn U OBLLECTBEHHOW MPAKTUKW, OCHOBAHHONO Ha guanore
KynbTyp, CNOCOOCTBYHIOLLErNO OCO3HAHUIO CBOEro MecTa B NOSIUKYSIbTYPHOM MUPE;

COBEPLUEHCTBOBAHNE $I3bIKOBOW M YMTATENbCKOM KyNbTypbl Kak cpeacTBa
B3aMMOLENCTBUS MeXAY NI0AbMU U NO3HAHNA MUPa;

NOHMUMaHWEe cneundukn OBKonormMm Kak Hayku, OCO3HaHuUsi €€ ponu B
dopMUPOBaAHMM PaLMOHASTIBHOrO Hay4HOro MbILWEHNSA, CO34aHUN LLEeNOCTHOrO
npeacrtasneHns 06 OKpyxatowem Mupe Kak 0 eaANHCTBE NpUpPOAbl, YenoBeka U
obuwiecTtBa, B MO3HaHWM NPUPOLHbLIX 3aKOHOMEPHOCTEN U peleHun npobnem
COXpaHeHns NpUpoOaHOro paBHOBECUS;



y6exxgEHHOCTb B 3HAYMMOCTM Buonormm ans COBPEMEHHOW LMBUN3ALUN:
obecneyeHnss HOBOro YpPOBHS Pa3BUTUS MeAULMHbI, CO30aHME NEePCNEeKTUBHbIX
BuoTexHonornm, CnocobHbIX pelatb pPecypcHble npobnembl  pas3BUTUS
yenose4yecTBa, MoOMCKa NyTen BbiIxoda U3 rnobanbHbIX 3KONOrMyeckux npobnem u
obecneyeHnss nepexoga K  YCTOMYMBOMY  pas3BUTUIO,  pauMOHaNIbHOMY
MCMNONb30BAHUIO MPUPOLHBIX PECYPCOB M (POPMUPOBAHUID HOBbIX CTaHAAPTOB
XWN3HWY;

3aMHTEPEeCOBaHHOCTb B MOMAyYeHUn OUMONOrMYECcKMX 3HaHUM B Lensx
NOBbILWEHNA 0OLWEeNn KynbTypbl, €CTECTBEHHO-HAY4YHOW rPaMOTHOCTH, KakK
COCTaBHOM YacTu (PYHKLMOHANbLHOW rpaMoTHOCTN obyyatowmxcs, hopmMmmpyemon
npw n3y4deHnn buonoruu;

NOHUMaHWe CYLLIHOCTU MEeTOLOB NMO3HaHWA, UCMNOJSIb3YEMbIX B €CTECTBEHHbIX
Haykax, CMoCOBHOCTU WCMNOMb30BaTb MOMyYaeMble 3HaHWA ONS aHanu3a wu
00BbACHEHMST ABNEHUI OKPYXXaIOLLEro MUpa U NPOUCXOOALLNX B HEM M3MEHEHWI,
ymMeHue penatb ODOCHOBaHHbIE 3aKSOYEHUA Ha OCHOBE Hay4HbIX (PakToOB W
NMEIOLLNXCSA AaHHbIX C LEenbto NONy4YeHNsa JOCTOBEPHbIX BbIBOOOB;

CMOCOOHOCTbL CaMOCTOATESNIbHO UCMONb30BaTb OMOMOrMYyeckne 3HaHus Ons
peweHns Nnpobnem B peanbHbIX XXU3HEHHbIX CUTYaLUSX;

OCO3HaHMe LEHHOCTM Hay4yHOW LesiTENbHOCTWU, FOTOBHOCTb OCYLLECTBIIATb
NPOEKTHYIO N UCCeaoBaTENbCKY AEATENbHOCTb MHANBUAYANBHO U B FPYNneE;

rOTOBHOCTb M CNOCOBHOCTb K  HeNpepbiBHOMY  0Opas3oBaHUiO U
camoobpa3oBaHUIO, K aKTUBHOMY MOSIyYEHUIO HOBbLIX 3HaHWW Mo Guonorun B
COOTBETCTBUM C XKXU3HEHHbLIMWN NOTPEOHOCTAMMN.

METAMNPEOMETHBIE PE3YIIbTATbI

MeTanpegMeTHble pe3ynbTaTbl OCBOEHUS y4ebHoro npeamerta «brnonorus»
BKNIOYAKOT: 3HauMMble AN OPMUPOBAHUS MUPOBO33PEHUST 0byyatoLmMxcs
mMexancuunivHapHble (MexnpeaMeTHble) obLeHay4Hble NOHATUS, oTpaatoLmne
LIeNIOCTHOCTb Hay4YHOW KapTWHbI Mupa W chneunduky METOLOB MO3HAHMS,
MCNONb3yeMbIX B €CTECTBEHHbIX Haykax (BELLECTBO, SHEPIUs, SBIEeHNe, NpoLecc,
cucTema, Hay4Hbli bakT, NPUHLMM, r’MNoTe3a, 3aKOHOMEPHOCTb, 3aKOH, Teopus,
nuccriegoBaHue,  HabnogeHue,  M3MepeHue,  IKCMEPUMEHT U ApYrux),
yHMBepcanbHble Yy4yebHble AenctBusi (No3HaBaTeNlbHble, KOMMYHUKATUBHbIE,

pPerynsaTuBHbIE), obecneunBatoLLme dopmumpoBaHme pyHKLMOHaNbHOW
rPaMOTHOCTM M  couMmarnbHOW KOMMETEeHUUn oby4valowmuxcsi, CrnocobHOCTb
obyyatomxcs ncnonb3oBaTb OCBOEHHbIe MeXancunnnMHapHble,

MMWPOBO33PEHYECKME 3HAHUS W  yHMBeEpcarbHble Y4yebHble OencTeus B
no3HaBaTefbHOM U couuaribHOW NpaKTUKe.

MeTanpeameTHble pe3ynbTaTbl OCBOEHWUS NporpamMmbl cpegHero obuiero
00pa3oBaHus OOMKHbI OTpaxaTb:

OBnageHne YyHuMBepcanbHbIMU  Y4eOHbIMM  NO3HaBaTeNlbHbIMU
OeUCTBUSIMMU:

1) 6a3oBble nornyeckmne AenNCcTBUS:

camocTtoaTenbHO  opmynupoBatb UM akTyanusampoBaTb  Npobnemy,
paccMaTpuBaTb €€ BCECTOPOHHE;



MCrnonb3oBaTb MNPU OCBOEHUN 3HAHUA MNPUEMbI JIOTMYECKOTO MbILLNEHUS
(aHanusa, cuHTesa, cpaBHeHud, Knaccudukauuu, ob6obuieHns), packpbiBaTb
CMbICT  BMONOrMYECKNX MNOHATMIA (BbIAENATb WX XapakKTepHble MNPU3HaKW,
yCTaHaBnuBaTb CBS3M C APYTMMU NOHATUAMM);

onpeaenstb Uenn OeATeNnbHOCTW, 3adaBas napamMeTpbl U KpUTepuu ux
OOCTWXXEHUS,, COOTHOCUTb pe3ynbTaTbl OEeATENbHOCTM C  MOCTaBIIEHHbIMU
uensmu;

ncrnonb3oBatb OGuonormyeckmne MNOHATUA ANnNs O0b6bACHEHUS aKToB W
SIBNEHNIN XXMBOW NPUPOAaLI;

CTPOUTb JOrn4eckme paccyxageHma (MHAYKTUBHbIEe, OedyKTUBHbIE, MO
aHanormm), BbISIBNATb 3aKOHOMEPHOCTU U MPOTMBOPEYUS B paccMmaTpuBaeMblX
ABNEHNAX, GOPMYNMPOBaTh BbIBOAbI M 3aKNOYEHWS;

NMPUMEHATbL  CXEMHO-MOAESNbHble  cpeaAcTBa  ANs  NpeacTaBfeHus
CYLLECTBEHHbIX CBAA3EN N OTHOLIEHMI B M3ydYaeMblx Guonormyecknx obbekrtax, a
Takke MNPOTUBOPEYMA  pPa3HOro  poAda, BbISABMIEHHbIX B PasfUYHbIX
MHAOPMALMOHHbBIX MCTOYHUKAX;

paspabartbiBaTb NnaH peleHns npobnemMbl ¢ yY4ETOM aHanNM3a MMeLLMXca
MaTepuanbHbIX 1 HEMaTepuarbHbIX PeCcypcoB;

BHOCUTb KOPPEKTMBbI B OEATENbHOCTb, OUEHMBaTb COOTBETCTBME
pes3ynbTaToB LEensaM, OLueHMBaTb PUCKN NOCNEACTBUN AEATENbHOCTY;

KOOPAWHMPOBATL W  BbINONHATL paboTy B  YCMAOBMSX  peanbHoro,
BMPTYyarbHOMO N KOMOMHMPOBAHHOIO B3aMMOLENCTBUS;

pa3BuBaTb KpeaTMBHOE MbILUSIEHMNE NPU PELLEHMUN XKUSHEHHBIX Npobnem.

2) 6a3oBble uccnegoBaTenbCkue AeNCTBUSA:

BnageTb HaBblkamMyu  y4ebHO-uccrnegoBaTenbCKon n NPOEKTHOM
AeATenbHOCTU, HaBbikaMK paspeLleHns Npodnem, cnoCoOHOCTLIO M TOTOBHOCTbLIO
K CaMOCTOSITENIbHOMY MOMCKY METOAOB PpELUeHU MpPaKTUYEeCKUX 3ajad,
NPUMEHEHUIO Pa3NUYHbIX METOAO0B NO3HAHUS;

MCNonb3oBaTh pasfiMyHble BUAbl AEATENbHOCTU MO MNOMNYYEeHUH HOBOro
3HaHWUA, €ero WHTepnpeTauun, npeodpasoBaHUD U MPUMEHEHUID B Y4EOHbIX
cUTyaumsax, B TOM Yncne npu co3gaHnmn y4ebHblX U colmarnbHbIX MPOEKTOB;

dopmMMpoBaTb  Hay4YHbIN TN MbILLEHUS, BNageTb  Hay4HoOM
TEPMUHOMNOINEN, KNoYEBbIMU MOHATUAMU N MEeTOA4aMU;

CTaBUTb U popmMynunpoBaTb COOCTBEHHblE 3agayn B ObpasoBaTerbHOM
AEATENbHOCTUN N XKU3HEHHbIX CUTYaLMSX;

BbISABNATb MNPUYNHHO-CNEACTBEHHbIE CBSA3W M aKTyanu3vMpoBaTb 3agadvy,
BblABUraTb MMNOTE3y €€ pelleHusl, HaxoauTb apryMeHTbl AN AoKasaTenbcTBa
CBOUX YTBEPXKAEHUN, 3adaBaTb NapaMeTpbl U KPUTEPUN PELLEHUS;

aHanuM3MpoBaTb MOMyYEeHHblE B XO4Ee peELUeHMs 3aJaun pesynbTaThl,
KPUTUYECKM OLIEHMBATb UX JOCTOBEPHOCTb, NPOrHO3MPOBaTb U3MEHEHME B HOBbIX
yCnoBUSIX;

AaBaTb OLEHKY HOBbIM CUTyaLMsIM, OLeHMBaTb NPUOBPETEHHbBIN OMbIT;

OCYLLECTBMATb LieneHanpaBneHHbI NOMCK NepeHoca cpeacTe M crnocobos
OEeNCTBUS B NPOoeccuoHansHyo cpeay;

YMETb MEPEHOCUTb 3HaHMS B NO3HaBAaTENbHYK W MpPaKTUYECKYy0 obnactu
XN3HeOeaTenbHOCTY;

yMEeTb UHTErPUPOBATh 3HAHUSA U3 pa3HbIX 0bnacTen 3HaHui;



BblABMraTb HOBblE MAEW, NpeanaraTb OpUrMHarnbHble NOAX0Abl U peLLeHus,
CcTaBuUTb NpobrieMbl U 3agayn, gonyckaloLwme anbTepHaTUBHbIE PELLEHUS.

3) paboTa ¢ nHcpopmaumen:

OPMEHTMPOBATLCA B  Pa3fUYHbIX WUCTOYHMKAX uMHGopmauun (TekcTe
y4yebHoro nocobusi, Hay4Ho-NoNynNsApHON nuTepaTtype, BUONOrNMYEeCcKUX CrioBapsix
N CnpaBOYHMKAX, KOMMbIOTEPHbIX Ba3ax gaHHbIX, B IHTEpHeTE), aHann3npoBaTb
WH(pOPMALMIO pas3nnyHbIX BMAOB W (OopM npeacTaBneHusl, KpUTUYECKM
oLEeHMBaTb €€ JOCTOBEPHOCTb Y HEMPOTMBOPEYNBOCTD;

dopMynunpoBaTb 3anpochbl U NPUMEHATb PasfnUYHble METOAbl NPU NOUCKE K
oTbope BGuonornyeckon nHopmMaunmn, HeobxoanMon ans BbINONHEHNS YH4EOHbIX
3agav;

npuobpeTaTb OMbIT MCMNOMb30BaHMA MHGPOPMALNOHHO-KOMMYHUKATUBHbIX
TEXHONMOMNN,  COBEPLUEHCTBOBATb  KYNbTYpy  aKTUBHOIMO  MCMOJSIb30BaHUS
pa3NnYHbIX MONCKOBbLIX CUCTEM,;

camocToaTenbHO BblGupaTb oOnNTMManbHyld GopMy npeacTaBreHns
Buonornyeckon nHdopmaunn (cxemol, rpacdmkn, gnarpaMmmbl, TabNULbI, PUCYHKN
W apyroe);

Mcnonb3oBaTb HaydHbI $A3bIK B KayectBe cpeactsa npu pabote c
BGuonornyeckon uMHGOpPMaUMENn: NPUMEHATb XUMUYECKMe, U3MYeckme U
MaTtemaTuUyecKkne 3Hakm M cuMBOnbI, hopmMynbl, abbpeBunaTtypy, HOMEHKNATYpPY,
ncnomnb3oBatb M npeobpasoBbiBaTb  3HAKOBO-CMMBOSIMYECKME  CpeacTBa
HarnNsagHoCTK;

BNnageTb  HaBblkaMuM  pacrno3HaBaHUs M 3aWuTbl  MHopMaUuu,
MHdOpPMaLMOHHON 6e30MacHOCTU NINYHOCTMW.

OBnageHue yHuBepcanbHbIMM KOMMYHUKaTUBHbIMU AeNCTBUAMM:

1) o6LweHune:

OCYLLECTBMATL KOMMYHMKAUMM BO BCEX Cdpepax >KU3HW, aKTUBHO
yyacTBoBaTb B Auanore wnu OUCKyccuuM Mo CywecTBy oOCyXgaemon Tembl
(ymeHne 3agaBaTb  BOMPOCHI, BbIiCKa3blBaTb  CYXAEHUS  OTHOCUTENbHO
BbIMONHEHMS NpeanaraeMon 3agadu, yuuTbiBaTb MHTEPECHI U COrMacoBaHHOCTb
no3numMn apyrnx y4acTHUKOB Ananora unm guckyccum);

pacrno3HaBaTb HeBepbanbHble cpefcTBa 0OWEHUHA, MOHUMAaTb 3Ha4veHue
coumanbHbIX 3HAKOB, NPEeAnOCbIfIOK BO3HUKHOBEHWSA KOHMIMKTHBIX CUTyauun,
YMETb CMsAr4yaTb KOHSIMKTbI U BECTU NEPErOBOPSI;

BNageTb pasnuyHbiMn cnocobamm obLLueHnsa 1 B3anMOaeNCTBUS, NOHMMaTb
HamepeHus Opyrux nwgen, nposiBfsTb  YBaXWUTENbHOE  OTHOLWIEHWE K
cobeceqHuMKy 1 B KOppeKTHOM cbopme hopMynmpoBaTb CBOU BO3PaXKEHUS;

Pa3BEPHYTO M NOMMYHO M3NaraTb CBOK TOYKY 3PEHMS C MCMNONb30BaHUEM
A3bIKOBbLIX CPEACTB.

2) coBMeCTHas AeATeNnbHOCTb:

NOHMMAaTb N UCMNOSb30BaTh NPEUMyLLIECTBA KOMaHAHOMW U MHAWBUAYANbHOM
paboTbl nNpu  peweHun  Buonorumyeckom  npobnembl, 0BOCHOBbLIBATH
HeobX0ANMOCTb MPUMEHEHNSA TPYNNOBbIX POPM B3aMMOOENCTBUS NMPU PeLLEHUM
yuyebHow 3agauu;

BblOMpaTb TeMaTuKy M METOAbl COBMECTHbIX AEWCTBUA C YYETOM O6LLMX
MHTEPECOB N BO3MOXXHOCTEWN KaXXJoro YrieHa KOnnekTuea;



NpUHUMATbL  LEeNn COBMECTHOM  OesTeNbHOCTM, OpraHu3oBbiBaTb W
KOOPAUHUPOBATb AENCTBUA MO €€ LOCTUXKEHWUIO: COCTaBMATb MnaH OeWCTBUN,
pacnpefendatb poniM C Yy4ETOM MHEHUM Yy4yacTHMKOB, ObcyxaaTb pesynbTathbl
COBMECTHOWN paboThl;

OLEeHMBaTb KaydeCTBO CBOEr0 BKMNaga WM KaXZoro y4yacTHWKa KOMaHAbl B
obLwmnin pesynbTaT No paspaboTaHHbIM KPUTEPUAM;

npegnaratb HOBble MNPOEKTbl, OLEeHMBaTb WAEM C NO3UUUN HOBWU3HDI,
OPUIrMHANbHOCTU, MPAKTUYECKON 3HAYNMOCTK;

OCYLLEeCTBMATb MO3UTUBHOE CTpaTernvyeckoe noBedeHne B pPasfnUyHbIX
cuUTyauusax, NposiBNATbL TBOPYECTBO M BooOpaxeHue, 6bITb MHULMATUBHbIM.

OBnageHue yHuBepcanbHbIMU PerynaTUBHbIMU AeNCTBUAMM:

1) camoopraHusauums:

ncnonb3oBatb 6Guornornyeckme 3HaHWUS ON1S BblSiBNEHUS npobnem n ux
PELLEHNS B XXU3HEHHbIX N y4EBHbIX CUTyaLMsX;

BblOMpaTb Ha OCHOBE OWOMOrMYeckMx 3HaAHUN LeneBble U CMbICIIOBbIE
YCTaHOBKM B CBOWMX OENCTBMSAX M MOCTYMKax Mo OTHOLLUEHUIO K XWUBOW npupoae,
CBOEMY 3[0POBbI0 U 300POBbLI0 OKPY>KaIOLLMX;

CaMOCTOATENIbHO  OCYLLUECTBNATb  MO3HaBaTesNlbHYyl0  AEATENbHOCTb,
BbIABNATbL Npobnembl, cTaBuTb U opmynupoBatb COBCTBEHHble 3agayn B
obpasoBaTenbHON AeATENbHOCTU N XXU3HEHHbIX CUTYyauusX;

CaMOCTOATENbHO COCTaBNATb MNfiaH peweHns npobnembl €  y4E€TOM
NMEIOLLMXCSA pecypcoB, COBCTBEHHbIX BO3MOXHOCTEN U NPeLnoOYTEHNN;

AaBaTb OLEHKY HOBbIM CUTYyaLUsIM;

pacwmpaTb paMkn y4ebHoro npegmMmeTa Ha OCHOBE JIMYHbBIX NPeanoYTEHNN;

genatb OCO3HaHHbIN BbIOOp, aprymeHTupoBaTb ero, GpaTb
OTBETCTBEHHOCTb 3a peLUeHune;

oLeHnBaTb NPUOBPETEHHBLIN ONbIT;

cnocobcTBoBaTb POPMMPOBAHMIO N MPOSABIEHUIO LUMPOKOM 3pyauLNN B
pasHblX 06nacTsax 3HaHWA, MOCTOSIHHO MOBbIWATbL CBOW obpasoBaTenbHbIA U
KYNbTYPHbIN YPOBEHb.

2) CAMOKOHTpPOIb:

AaBaTb OLIEHKY HOBbIM CUTyaLMsiM, BHOCUTb KOPPEKTUBbLI B OEATENbHOCTD,
OLleHMBaTb COOTBETCTBME pe3ynbTaToB Lensm;

BNageTb HaBblkamMu MNO3HaBaTeNbHOM  pedriekCUM Kak  OCO3HaHMS
coBepllaeMblX AENCTBUN U MbICNUTENbHbLIX MNPOLECCOB, WX pe3ynbTaToB U
OCHOBaHMWI1, NCNONb30BaTh NPUEMBbI pedpriekcum Ans OUEeHKM cuTyaumn, Bbibopa
BEPHOro peLueHuns;

yMeTb OLEeHMBaTb PUCKM N CBOEBPEMEHHO MPUHMMATb pPeLleHust Mo KX
CHWXXEHWIO;

npuHUMaTb MOTMBbLI U aprymMeHTbl OpYyrux npu adHanuse pesynbtatoB
AEATENbHOCTY;

3) npuHATUe cebs n apyrux:

npuHMUMaTL cebs, NoOHMMasi CBOM HeQOCTaTKM M AOCTOMHCTBA;

NPUHUMATbL MOTMBbLI M aprymMeHTbl OpYyrMx npu aHanuse pes3ynbTtaTtoB
OEATENbHOCTY;

npu3HaBaTb CBOE NPaBo 1 NpaBO APYrMx Ha OLLIMOKM;

pa3BMBaTb CNOCOOGHOCTL NMOHUMATbL MUP C NO3ULUKN OPYrOro YerioBeka.



NMPEOMETHbDIE PE3YJIbTATDI

MpeameTHble pesynbTatbl ocBoeHust nporpammbl COO no 6uonornmn Ha
6a3o0BOM YypOBHE BKMOYaAKT crneundmyeckme ana  yyebHoro npegmeta
«buonorua» HayyHble 3HaHUS, yMeHUss U cnocobbl OEWCTBUA MO OCBOEHUIO,
WHTepnpeTaunn n NnpeobpasoBaHUIO 3HAHWI, BUAbI AEATENBHOCTU NO NOSTYYEHUIO
HOBOr0 3HaHWUS M NPUMEHEHUIO 3HAHWA B PasfnyHbiX y4ebHbIX CUTyauusax, a
TaKke B peasibHblX J>XMU3HEHHbIX CUTyauusax, CBsA3aHHbIX C 6uonorven. B
nporpammMe npeameTHble pesynbTaThl NpeacTaBneHbl Mo rogam obyveHus.

MpeameTHble pe3dynbTaTbl OCBOEHNSA y4yebHoro npeameTa «brnonoruay e 10
KJ1acce JOMMKHbl OTpaXaTb:

Cc(hopMMPOBAHHOCTL 3HAHUM O MecTe W ponu 6buonormm B CcCUCTEME
Hay4YHOro 3HAHWSA €CTEeCTBEHHbIX Hayk, B OPMMPOBaHMM COBPEMEHHON
€CTECTBEHHO-HAY4YHOM KapTMHbI MUpa W Hay4YHOro MUPOBO33PEHMUS, O BKrage
POCCUNCKNX W  3apybexHbiX Y4YéHbIX-OmonoroB B passutme HGuonoruwm,
PYHKLUMOHANBHOM rPaMOTHOCTM YerioBeka 4115 peLleHUs XXM3HEHHbIX 3aay;

yMEHWe packpbiBaTb cogepxaHue Ononorm4yeckux TEPMUHOB WM MOHATUN:
XW3Hb, KNeTka, opraHu3aMm, meTtabonuam (0OMeH BeLlecTB W nNpeBpalleHune
9Heprumn), romeocTtas (camoperynsumns), ypoBHeEBas OpraHM3auunst XXnBbIX CUCTEM,
camoBocnpoussegeHne (penpogykumsi), HacnencTtBEHHOCTb, W3MEHYUBOCTb,
pOCT 1 pa3BuTue;

yMeHue wuanaratb Ouonornyeckme Teopun (KreToyHas, XPOMOCOMHas,
MyTaUMOHHAA, UeHTpanbHaa gorma MonekynspHom Owuonorun), 3akoHbl (I
Mengensa, T. MopraHa, H. . BaBunosa) n y4yeHnsa (0 LeHTpax MHOroobpasus u
NPOUNCXOXOeHUs KynbTypHbIX pacteHmi H. . BaBunosa), onpegendatb rpaHuubl
NX NPUMEHNMOCTU K XXMBbIM CUCTEMAM,;

yMeHue BnageTb MeTogamMm Hay4yHoOro nosHaHusa B 6uonorun: HabnogeHne
N OnncaHmne XMBbIX CUCTEM, NPOLECCOB U SIBEHUIN, OpraHmn3aumnsa 1 nposegeHne
BuonorMyeckoro  9KCNepuMmeHTa,  BblABWXKEHME  runoTesbl,  BblSBMEHUE
3aBUCMMOCTU MeXay uccnegyembiMu BenuunHamu, O6bsiCHEHWE NOMyYeHHbIX
pe3ynbTaToB, MCMNOSIb30BAHHbBIX HAYYHbIX MOHATUN, TEOPUN N 3aKOHOB, YMEHMWE
AenaTb BblBOAbl HA OCHOBaHMM NOMYYEHHbIX Pe3ynbTaToB;

yMeHUe BblAenATb CYLWEeCTBEHHbIE NPU3HAKM BUPYCOB, KNETOK MPOKapuoT U
9yKapuoT, OLHOKMETOYHbIX M MHOFOKIETOYHbIX OpPraHM3MoB, OCOBGEHHOCTHU
npoueccoB: oOMeHa BeLeCcTB U NpeBpaLLeHNst SHEPTMM B KneTke, POTOCMHTES3a,
NNacTUYecKoro M 3HepreTu4eckoro obmeHa, XeMOCUHTe3a, MUTO3a, MeKnosa,
ONSIOAOTBOPEHUS, Pa3MHOXEHUS, WHAMBMAOYaNbHOrO pas3BUTUA OpraHu3ma
(OHTOreHes);

YMEHNe NPUMEHSTb MOofyYeHHble 3HaHUS Anst 0O0bsACHEHNA BUONOrMyeckmx
NnpoLeccoB U ABMNEHUN, OS89 MPUHATUA NPaKTUYEeCKUX peLleHuin B NoBCeaHEBHON
XU3HU C uenbio obecneyeHms Ge3onacHOCTU CBOEro 3400pPOBbS M 340POBbS
oKpYyXatoLmx nogen, cobniogeHnss Hopm rpaMoTHOrO NOBEAEHUSI B OKpY KatoLLen
npupoaHoOn cpefe, NOHUMaHMe HeobBXOOUMOCTU UCMOSIb30BAHUSA LOCTUKEHUN
COBPEMEHHOM Guonorum n BuoTexHonornmn ans paunoHarnbHOro
NpUpPOAONOSb30BaHNS;



YyMEHUe pelatb 3feMeHTapHble reHeTMYeckMe 3aJaydnm Ha MOHO- U
anrnbpuaHoe ckpelumBaHue, CUENfeHHOe HacrnegoBaHue, COCTaBNATb CXeMbl
MOHOIMMOPUAHOIO CKpelnBaHna Ans npeackasaHnsa HacrnegoBaHus MPU3HaKoB Y
OpPraHM3MoB;

yMEeHUe BbINONHATL NabopaTopHble M NpakTuyeckme paboTtbl, cobnoaaTb
npasuna npu padbote ¢ y4ebHbIM 1 nabopaTopHbiM 060pyAOBaAHUEM;

YMEHNe KpUTUYECKM OueHMBaTb W WHTEpNpeTUpoBaTb WHMOpMaLMIO
BuonornMyeckoro cogepXxaHusi, BKMAKYAlOWy MNCeBAOHAYYHble 3HaHWUS U3
pasnUYHbIX WUCTOYMHUKOB  (CpeAcTBa  MaccoOBOWM  MHGOPMauUWUW,  HayyHO-
nonynspHble MaTepuanbl), 3TUYEeCKMe acrnekTbl COBPEMEHHbIX UCCNeJoBaHUN B
ovnonornn, megmnumHe, GUOTEXHONOMNK;

yMeHue co3gaBaTb COOCTBEHHbIE MUCbMEHHbIE U YCTHble COOOBLLEHNS,
obobuwan 6uonornyeckyro MHGPOPMaLMIO N3 HECKONBbKUX UCTOYHMKOB, FPaMOTHO
MCNoNb30BaTh MOHATUWHLIN annapaT Guonormu.

[MpeoMeTHble pe3ynbTaTbl ocBoeHNda yyebHoro npegmeta «buonorna» e 11
Kr1acce JOMMKHbI OTpaXaTb:

C(bOPMMPOBAHHOCTb 3HAHWM O MecTe WU ponn OBuonorum B CUCTEME
Hay4YHOro 3HAHWSA €CTEeCTBEHHbIX Hayk, B OPMMPOBaHMM COBPEMEHHON
€CTECTBEHHO-HAY4YHOM KapTMHbI MUpa W HAy4YHOro MUPOBO33PEHMUS, O BKrage
POCCUNCKNX W  3apybexHbIX Y4YEéHbIX-OmonoroB B passutme Guonoruwm,
PYHKLUMOHANBHOM rPaMOTHOCTU YenoBeKa 418 peLleHUs XKU3HEeHHbIX 3a4av;

YMEHNe packpbiBaTb cogepxaHue Ononormnyeckux TEPMUHOB WM MOHATUN:
BMA, nonynauuns, reHoooHA, 3BOMoumns, ABMXKYLME CuUnbl ((hakTopbl) 3BONOLUM,
NpPUCNocoBNeHHOCTb OpraHM3MoB, BUAoobpasoBaHune, akonornyeckme akropsl,
aKocuCTeEMa, MNPOAYLUEHTbl, KOHCYMEHTbl, peayLeHTbl, Luenn nuTaHus,
aKonornyeckasa nupammaa, buoreoueHos, buocgepa;

yMeHue wusnaratb Ouonorndyeckne Teopun (3BOSNIOLMOHHAS Teopus Y.
[apBvHa, CcuHTETMYEeckas Teopusi 3BOMKOLMMK), 3aKOHbl U 3aKOHOMEPHOCTMU
(3apogbiwesoro cxoactea K. M. bapa, 4YepenoBaHusa rnaBHbIX HanpasfieHUA U
nyten asonouun A. H. CeBepuoBa, yyeHna o 6uocoepe B. . BepHanckoro),
onpenensTb rpaHULbl UX MPUMEHUMOCTHU K XMBbIM CUCTEMAM;

yMeHue BnageTb MeTogamMm Hay4yHoro nosHaHusa B 6uonornn: HabnogeHne
N OnMcaHme XMBbIX CUCTEM, NPOLECCOB M SIBEHUIN, OpraHmn3aumnsa 1 nposegeHne
BuonornMyeckoro  9KCNepuMeHTa,  BblABWXKEHWE  rMnoTesbl,  BblsBMeHWE
3aBUCMMOCTM MeXay uccnegyembiMM BenuuMHamu, OObsiCHEHME MNOMyYEeHHbIX
pe3ynbTaToB, MCMNOSb30BAHHbBIX HAYYHbIX MOHATUN, TEOPUN U 3aKOHOB, YMEHMWE
AenaTb BblBOAbl HA OCHOBaHUM NOMYyYEeHHbIX Pe3ynbTaToB;

yMEeHUe BblAeNATb CyLWEeCTBEHHblIE MNPU3HAKNM CTPOEHUs Buonornyeckmx
00beKkToB: BMAOB, MNONYNAUWA, NPOAYLEHTOB, KOHCYMEHTOB, peayLeHTOB,
GuoreoL,eHO30B U 3KOCUCTEM, OCOOEHHOCTM NPOLECCOB: HacneaCcTBEHHOM
N3MEHYMBOCTU, ECTECTBEHHOIO 0TOOpa, BMA0OOpa3oBaHUs, NPUCNOCOBNIEHHOCTH
OpPraHM3MoB, [OEWCTBUS 3KONOrMyeckmx (OakTopoB Ha OpraHumambl, nepeHoca
BELLECTB W MOTOKA 3HEPrm B IKOCUCTEMAX, AHTPOMOrEHHbIX WM3MEHEHUN B
9KOCMCTEMAX CBOEW MECTHOCTU, KPYroBopoTa BeWEeCTB U OUOreoxXmmmyeckmnx
uuMKoB B Bruocdepe;

YMEHUe NPUMEHSITb MONyYeHHble 3HaHUsS AN 00bSACHEHNA BMONOrMYecKmx
NPOLIECCOB U SIBMIEHUN, AN NPUHATUSA NPAKTUYECKMX PELLUEHMI B NOBCEAHEBHOM



XU3HW C uenblo obecneyeHnss 6Ge3onacHOCTU CBOEro 340pOBbs M 340POBbSA
OoKpyXarLmx nogen, cobniogeHnss Hopm rpaMoOTHOrO NOBEAEHWS B OKpYXKatoLLen
npupogHon cpede, NOHUMaHWe HeobXoO4MMOCTM WMCMONb30BaHUA AOCTUXEHUI
COBpEeMEHHOM Buonorum ansa paumoHanbHOro NPUPOAONOSb30BaHMS;

yMEHue pelaTtb 3feMeHTapHble 6uonornyeckme 3agadun, COCTaBnsATb
CXeMbl NepeHoca BeLeCTB U 9HEPINN B IKOCUCTEMaX (Lienu NUTaHus);

yMEeHUe BbINONHATL NabopaTopHble M npakTuyeckne paboTtbl, cobnogaTb
npasuna npu pabote ¢ y4ebHbiM 1 nabopaTtopHbiM 060pyA0BaHNEM;

YyMEHNe KpUTUYECKM OueHMBaTb W WHTepnpeTupoBaTb WHMOpMaLMIO
BuonornMyeckoro cogepxaHusi, BKMYalOLWy MNceBOOHayYHble 3HaHuUS U3
pasfnyHbiX  UCTOYHWKOB  (CpedcTBa  MacCoBOM  MH(popMauuu,  Hay4Ho-
nonynapHble  Martepuanbl), paccmatpmBatb rrnobanbHble  3KONormyeckme
npobsemMbl COBpeEMEHHOCTUN, (POPMUPOBATL MO OTHOLUEHWUIO K HAM COBCTBEHHYHO
NO3nNLNIO;

yMeHue co3gaBaTb COOCTBEHHbIE MUCbMEHHbIE U YCTHble COOOBLLEHNS,
obobuwan 6uonormyeckyro MHGPOPMaLMI0 N3 HECKONBbKUX UCTOYHUKOB, rPamMOTHO
MCNonb30oBaThb NOHATUNHLIN annapat Guonoruu.



TEMATUYECKOE NMNIAHUPOBAHUE

10 KINACC
KonuyecTtBo 4acoB OnNeKTPOHHbIe
Ne HavmeHoBaHue pa3genoB u (uncppoBblie)
n/n  TeM nporpammsi Bcero  KOHTPOMNbHble [lpakTuueckne g os0parenpuble
paboTbl paboTbl pecypchbi
Bubnnoteka LJOK
1 Buonoms kak Hayka 2 0.5 https://m.edso0.ru/7{41c292
5 XKuBble cuctembl 1 nx 1 1 Bubnnoteka LJOK
opraHu3aums https://m.edso0.ru/7{41c292
3 X1MMYECKNIA COCTaB U 8 1 Bubnnoteka LJOK
CTPOEHME KNEeTKM https://m.edso0.ru/7{41c292
4 YKn3HeoeaTenbHOCTb KNeTKu 6 Bubnuoteka LIOK
https://m.edso0.ru/7{41c292
PasmHoxeHne n BuGnmoTeka LIOK
5 MHAMBIAYarNbHOE passuTe 5 1 https://m.edsoo.ru/7f41¢c292
OopraHnu3mMosB — ]
6 HacnenCcTBeHHOCTb U 8 15 Bubnnoteka LJOK
N3MEHYMBOCTb OPraHM3MOB ' https://m.edsoo0.ru/7{41c292
v Cenekuusi opraHM3mMoB. 3 1 Bubnunoteka LJOK
OcHoBbI BMOTEXHOSOINM https://m.edsoo.ru/7f41c292
8 PesepBHoe Bpems 1 Bubnmoreka LIOK
P P https://m.eds00.ru/7f41c292
OBLEE KOJIMYECTBO YACOB MO 34 5 4

NMPOrPAMME




11 KITACC

KonuyecTBO 4YacoB

ANEeKTPOHHbIE

HanmeHoBaHue pa3aenos ndposbie
Ne n/n M TeM nporpaMMFl):I 8 Bcero Kontponkheie [paktuueckue E)u6pqa)§osaTeZ1bele
paboTbl paboTbl pecypchbl
bubnuoteka LJOK
1 9BOMiooHHast buonorus 9 1 1 https://m.edslc;lo.ru/7f41cc74
5 BosHukHOBEHME N pa3BuTHE 9 05 Bubnnoteka LJOK
XW3HM Ha 3emne https://m.edsoo.ru/7f41cc74
3 OpraHunambl 1 OKpyxatoLlas 5 1 Bubnnoteka LJOK
cpepa https://m.edsoo.ru/7f41cc74
4 CoobuiectBa u 9 1 bubnuoteka LJOK
3KOJSIOrM4ecKmne CUCTEMBbI https://m.edsoo.ru/7f41cc74
5 Pe3epBHoe Bpems 2 Bubrnoreka LIOK
https://m.edsoo.ru/7f41cc74
OBLWUEE KOJIMYECTBO YACOB MO 34 5 55

NMPOrPAMME







NOYPOYHOE MIAHUPOBAHUE
10 KINACC

Ne
n/n

Tema ypoka

Buonorua B cucteme
HayK

MeTonbl NO3HAHUSA
XWBOW Npupoabl.
MpakTnyeckas
paboTta Ne 1
«Mcnonb3oBaHue
pasnnyHbiX METOO0B
npu N3yyYeHnn
Buonornyeckmx
obbekToB»

buornornyeckne
CUCTEMbI, NPOoLIECCHI
N UX U3yYeHue.
KoHTponbHas
paboTa Ne1
«CTtapToBas
AnarHocTmka 3a Kypc
9 knacca»

XMUYECKNI COCTaB
kneTku. Boga n
MWHeparnbHbIE COMn

KonuyecTtBO 4yacoB

KoHTpornbHble

Bcero
paboTbl

MNMpakTnyeckmne
paboTbl

0.5

HOaTta
M3y4yeHus

ANeKTPOHHbIe uncdpoBbie
obpasoBaTtenbHble
pecypchbl

Bubnnoteka LJOK
https://m.edso0.ru/863e6122

https://m.edsoo0.ru/863e632a

Bubnuoteka LJOK
https://m.edso0.ru/863e6122

Bubnnoteka LJOK
https://m.edso00.ru/863e6564

Bubnnoteka LJOK
https://m.edso0.ru/863e674e

Benkn. CoctaB un
CTPOeHne 6enkos

Bubnuoteka LJOK
https://m.eds00.ru/863e6b72




10

depmeHTbl —
Buonornyeckme
KaTtanusaTopbl.
JTabopaTtopHas
paboTta Ne 1
«U3yyeHune
KaTanuTnyeckomn
aKTUBHOCTU
depMeHTOB (Ha
npumMmepe ammnnasbi
UNn KaTanasbl)»

YrneBogbl. Jlnnnabl

HyknenHoBble
kncnotol. AT®

NcTopusa n metoabl
N3yYeHUs KNEeTKMN.
KneTo4yHas Teopus

KneTtka kak

LeJy1oCTHaA XnBas
cncrtema

0.5

Bubnunoteka LJOK
https://m.edso00.ru/863e6b72

Bubnnoteka LJOK
https://m.edso0.ru/863e6870

Bubnnoteka LJOK
https://m.edso0.ru/863e6d5¢c

Bubnnoteka LJOK
https://m.edso0.ru/863e6e88

11

CTpoenue
9yKapMOTUYECKON
KNeTKu.
JTabopaTopHas
paboTa Ne 2
«U3yyeHune
CTPOEHMS KIEeTOK
pacTeHun,
XWBOTHbIX, rpnboB 1
BGakTepun nog,

0.5

BubnuoTteka LJOK
https://m.edso0.ru/863e6ff0

https://m.edso0.ru/863e716¢




MWKPOCKOIMOM Ha
roTOBbIX
MUKponpenaparax u
NX OnMucaHune»

OOmeH BelecTB unu

Bubnuoteka LJOK

12 Jerabonuam hitps://m.eds00.1u/863e766¢
13 doTocuHTES. Bubnnoteka LJOK
XeMoCuHTEe3 https://m.edso0.ru/863e7c98
14 OHepreTnyeckni Bubnnoteka LJOK
obmeH https://m.edsoo.ru/863e7aae
YKN3HEHHbIV UMKN
kneTku. [lenexnuve
KneTkn. MuTtoas.
JTabopaTtopHas
15 paboTta Ne 3 05 Bubnuoteka LLOK
«HabnoaeHne ' https://m.edso0.ru/863e7dc4
MUTO3a B KNeTkax
KOHYMKa KopeLuka
fiyKa Ha roToBbIX
MUKponpenapaTax»
BbuocunHTes benka. BuGnnoTeka LIOK
16 Peakuus hitps://m.edso0.ru/863e796e
MaTpPUYHOro CMHTE3a
17 TpaHcnaumsa — Bubnnoteka LJOK
BuocnHTes bernka https://m.edso00.ru/863e796¢e
g | owmetoue su6moTexa LIOK
https://m.eds00.ru/863e7540
BUPYCbI
19 dopmbl Bubnuoteka LLOK

Pa3MHOXEHWS

https://m.edso0.ru/863e81b6




OpraHM3moB https://m.edso0.ru/863e831e
o Bubnnoteka LJOK
i Mewos https://m.edsoo.ru/863e7f4a
Ob6pa3oBaHue u
pa3BUTUE NOMNOBbIX
KNeTok.
OnnopotBopeHuUe.
1 JlabopaTopHas 05 Bubnuoteka LJOK
paboTa Ne 4 ' https://m.edso00.ru/863e81b6
«U3yyeHune
CTPOEHMS NOMOBbIX
KNeToK Ha roToBbIX
MUKponpenapaTax»
22 gl:fBMMBTMM.Eéyaanoe Bubnuoteka LLIOK
https://m.eds00.ru/863e8436
OpraHM3MoB
n | e e Suoorera LOK
https://m.edso0.ru/863e86f2
N NU3BMEHYNBOCTU
3aKOHOMEpPHOCTH
o4 E?E‘;ﬁ;‘:jj”“” Bubnmoteka LIOK
M ) https://m.edso0.ru/863e8878
oHornbpuaHoe
CKpeLimBaHune
OnrmbpungHoe
CKpeLunBaHue.
o5 3aKoH Bubnnoteka LJOK
He3aBMCUMOrO https://m.edsoo.ru/863e89a4
HacnegoBaHUA

NPMU3HaKoB




26

CuenneHHoe
HacnegoBaHue
NPU3HaKOB.
JTabopaTtopHas
pabota Ne 5
«U3yyeHune
pe3ynbTaToB
MOHOIMBPUAHOIO U
anrnépuaHoro
CKpeLlMBaHus y
Ap030dunnbl Ha
roToBbIX
MUKponpenapaTax»

0.5

Bubnuoteka LJOK
https://m.edso0.ru/863e8c60

27

28

(eHeTuKa nona.
HacnepnoBaHue
NPU3HaKoB,
CLENMNEeHHbIX C
nosiom

N3meH4YnBOCTD.
HeHacnenctBeHHasd
N3MEHYMBOCTb.
JTabopaTopHas
paboTta Ne 6.
N3ydeHne
MoaunpmnKaLMoHHON
N3MEHYMBOCTMN,
NnocTpoeHne
BapuaLlnOHHOro
psga u
BapunaunoHHON
KpnBOM»

0.5

Bubnunoteka LJOK
https://m.edso00.ru/863e8c60

Bubnnoteka LJOK
https://m.edso0.ru/863e8efe




29

30

31

32

33

HacnepncreeHHas
N3MEHYNBOCTb.
JTabopaTopHas
paboTta Ne 7.
«AHanuna mytaumn y
Apo3odunbl Ha
roToBbIX
MUKponpenapaTax»

["eHeTMKa YyenoBeka

Pe3epBHbIN YPOK.
O606LeHne no
Teme
«HacnencTtBeHHOCTb
N N3MEHYMBOCTb
OpraHM3mMoB»

Cenekunsa Kak Hayka
N npouecc.
KoHTponbHas
paboTta Ne2
«NToroeas
KOHTPOIbHas
paboTa 3a kypc 10
Knacca»

MeToabl n
JOCTMXKEHUs
cenekumn pacteHnn
N XXUBOTHbIX

0.5

Bubnuoteka LLOK
https://m.edsoo0.ru/863e8efe

Bubnnoteka LJOK
https://m.edso0.ru/863e8d78

Bubnunoteka LJOK
https://m.edso00.ru/863e9214

Bubnuoteka LJOK
https://m.edso00.ru/863e9214

34

BuoTtexHornorusa Kak
oTpacrnb
Npou3BOACTBa

Bubnuoteka LJOK
https://m.eds00.ru/863e9336




OBLWEE KOJINHECTBO

UACOB MO MPOrPAMME 94




11 KITACC

Ne
n/n

Tema ypoka

KonuyectBO 4yacoB

Bcero

KoHTpornbHble
paboTbl

MNMpakTnyeckmne
paboTbl

OaTta
M3y4vyeHus

ANeKTPOHHbIe uncdpoBbIe
obpasoBarternbHble
pecypchbl

Isonouma n
MeToabl eé
N3y4YeHus

NcTopusa passutums
npencrasneHnn ob
3BOOLMNM

MwukpoaBonoums.
KoHTponbHas
paboTta Ne1
«CTtapToBas
AnarHocTuka 3a Kypc
10 knacca»

Monynauuna kak
anemeHTapHas
eanHuua Buaa u
3BOSIHOLINMN.
JTabopaTopHas
paboTta Ne 1
«CpaBHeHu1e BngoB
no
Mopdonornyeckomy
KpUTEPUIO»

0.5

BubnuoTteka LJOK
https://m.edso0.ru/863ea20e

Bubnnoteka LJOK
https://m.edso0.ru/863e9570

Bubnnoteka LJOK
https://m.edsoo0.ru/863e9c1e

Bubnuoteka LJOK
https://m.edso0.ru/863e99c6

AswvxyLine cunbl
(anemeHTapHble
dakTopsbl) 3BOMOLNN

Bubnuoteka LLOK
https://m.edsoo0.ru/863e9da4




EcTecTBEHHbIN
oTOOp 1 ero opmbl

PesynbTaThl
3BOIOLMNK:
NpUcnocobeHHOCTb
OpraHnM3mMoB U
BMgoobpasoBaHume.
JTabopaTopHas
paboTta Ne 2
«OnucaHune
NPUCNocoBNeHHOCTH
opraHusma un eé
OTHOCUTENBHOIO
Xapakrepa»
HanpasneHus u
nyTu
MaKpO3BOSIOLINN

0.5

Bubnuoteka LLOK
https://m.edso0.ru/863e9ed0

Bubnnoteka LJOK
https://m.edso0.ru/863e9fde

BubnuoTteka LJOK
https://m.edso0.ru/863e9c1e

HeobpaTtumocTb
3BOIOLMNK

10

NcTopus Xun3Hu Ha
3emne n meToabl eé
N3y4YeHus

11

12

13

'MnoTesbl
NPOUCXOXAOEHUS
>KN3HW Ha 3emne
PasButune xxmn3Hu Ha
3emne no apam un
nepuogam
OcHOBHbIe aTanbl
3BOSIOLUMN

0.5

Bubnnoteka LJOK
https://m.edsoo0.ru/863ea5ab

BubnuoTteka LJOK
https://m.edso0.ru/863eabbe

Bubnuoteka LJOK
https://m.edso0.ru/863ea8bc




14

pacTUTENLHOIO U
XMBOTHOIO Mupa.
lNpakTnyeckas
paboTta Ne 1
«M3yyeHune
NcKonaemblIx
OCTaTKOB pacTeHUK
N XXMBOTHbIX B
KONEKUNAX»

CoBpemeHHas
cuctema
OpraHnM4ecKoro mmpa

Bubnnoteka LJOK
https://m.edso0.ru/863ea48e

15

16

17

18

Jsonouma
Yyernoseka
(aHTponoreHes)

[BuxyLmne cunbl

(cpakTopsbl)
aHTponoreHesa
OcHoBHbIEe cTagun
3BOMIOLIMKN YernoBeka

UenoBeyeckue pacsl
N NPUPOAHbIE
ajantauuu
YyerioBeka

Bubnnoteka LJOK
https://m.edsoo.ru/863eac2c

Bubnnoteka LJOK
https://m.edsoo.ru/863ead44

Bubnuoteka LJOK
https://m.edsoo.ru/863eaea?2

19

PesepBHbIN ypoKk.
O606ueHne no
Teme
«Bo3HMKHOBEHME U
pasBUTUE XN3HU Ha
3emne»




20

21

22

23

OKOMNorns Kak Hayka

Cpeabl obutaHmna u
aKonornyeckmne
drakTopbl

Abnotunyeckne
doakTopbI.
JTabopaTtopHas
paboTta Ne 3.
«Mopdonoruyeckme
0cobeHHOCTH
pacTeHun U3 pasHbIX
MECT OOUTaHUA».

BbuoTtnyeckne
drakTopbI.
JTabopaTopHas
paboTta Ne 4.
«BnusaHue ceeTa Ha
pOCT 1 pa3suTue
YepeHKOB Koreyca»

0.5

Bubnuoteka LLOK
https://m.edsoo.ru/863eafec

Bubnnoteka LJOK
https://m.edsoo0.ru/863eb10e

Bubnnoteka LJOK
https://m.edso00.ru/863eb348

24

JKkonornyeckue
XapakTepuCTUKK
nonynayuu.
lNMpakTnyeckas
paboTta Ne 2
«[loacuér
NSIOTHOCTU
nonynaunm pasHblx
BNOOB pacTeHUny

0.5

25

CoobuiectBa
OpraHM3moB —
ounoueHos

Bubnuoteka LJOK
https://m.edso0.ru/863eb46a




26

Jkonoru4yeckue
cucTemsbl
(akocuctemsl)

Bubnuoteka LLOK
https://m.edso0.ru/863eb46a

27

28

29

30

OCHOBHbIe
nokasarenu
3KOCUCTEMBbI.
Jkonormnyeckune
nMpamMmmngpbl.
CaowcTBa
3KOCUCTEM.
Cykueccus
MpupoaHble
3KOCUCTEMBbI
AHTpOMOreHHble
3KOCUCTEMDbI
buociepa —
rnobanbHas
akocuctema 3emnu

Bubnnoteka LJOK
https://m.edsoo.ru/863eb5fa

Bubnuoteka LJOK
https://m.edso0.ru/863ebb5e

31

3aKOHOMEpPHOCTH
CyLLIeCTBOBaHUS
oduocgepebl.
KoHTponbHas
paboTta Ne2
«TOroBas
KOHTpPOsbHas
paboTa 3a kypc 11
Knacca»

Bubnuoteka LJOK
https://m.edso0.ru/863ebd16

32

YenoBeyecTBO B
obnocdepe 3emnu

33

COC)/LLI,eCTBOBaHVIe

Bubnuoteka LJOK




npupoabl n
yenoBe4yecTBa
PesepBHbI ypok.
O600LLeHne TeMBbI
34 «CoobuiecTtBa u
aKonoruyeckue
CUCTEMBbI»

OBLWEE KOJINYECTBO
YACOB M0 NPOIrPAMME

34

2.5

https://m.edsoo.ru/863ebale







NMPOBEPSEMbIE TPEBOBAHUSA K PE3YNIbTATAM OCBOEHUA
OCHOBHOW OBPA3OBATEJIbHON MPOrPAMMbI

NMpoBepsiemMble NnpeaMeTHbIe pe3yfibTaTbl OCBOEHUA
OCHOBHOW OGpa3oBaTesnibHOWN NpPorpaMmmMbl CpegHero
obLero o6pasoBaHus

CdopMnpoBaHHOCTb 3HAHUN O MEecTe M ponu Buonoruu
B CWUCTEME HAY4YHOro 3HAHUSA €CTEeCTBEHHbIX HayK, B
dopMMpoOBaHUN  COBPEMEHHOW €eCTeCTBEHHO-Hay4YHOW
KapTUHbI MMpa N Hay4yHOro MWPOBO33PEHUA; O BKNage
POCCUNCKMX WU 3apybexHblX  YY€HbIX-OMonoros B
pa3sutue 6uonornn; 4GYHKUMOHANbHON rPaMOTHOCTU
YyernoBeKa OS5 PELLEHNS XXM3HEHHbIX 3a4au

10 KNNACC

Kon
npoBepsieMoro
pe3ynbTarta

1

2

3

4

5

6

YMeHne packpbiBaTb copepxaHue 6Guonornyeckmx
TEPMUHOB W MOHATUW: XKWU3Hb, KIeTKa, OpraHu3wm;
metabonmam (oOMeH BewectB W npespallieHune
3Heprmn), romeocrtas (camoperynsuus), YpOBHeBas
OopraHmM3aumsi >XMBbIX CUCTEM, CaMOBOCMPOU3BEAEHME
(penpoaykuus), HacneagcTBEHHOCTb, WU3MEHYMBOCTD,
POCT 1 pa3BuTune

YMeHne umsnaratb Ouonormyeckne teopum (KnetouvHas,
XPOMOCOMHas, MyTauMoHHas), 3akoHbl (. MeHgens, T.
MopraHa, H./A. Basunoea) un y4yeHna (0 UeEHTpax
MHOroobpasmsi 1 NPOMUCXOXKAEHNSA KYJIbTYPHbIX PaCTEHUN
H.N. Basunoga), onpenenaTtb rpaHuLbl nx
NPUMEHNMOCTM K XXMBbIM CUCTEMAM

YMeHne Bnagetb MeTogaMyM HayyHOro MO3HaHus B
buonormn (HabnwgeHMe U OnNUCaHWe >XMBbIX CUCTEM,
NpoLEeccoB W SBMEHUA; OpraHusauusi U npoBeaeHune
BMOoNorMyeckoro akCnepMMeEHTa, BblABMXKEHME MMNOTESbI;
BbiIBMIEHME  3aBMCUMOCTW  MexXay wuccnegyembiMm
BENMYMHAMK, OOBSICHEHME MONYYEHHbIX Pe3ynbTaToB,
NCMNONb30BaHHbIX HAYYHbIX MOHATUN, TEOPUN U 3AKOHOB;
yMeHue paenaTtb BbIBOAbl HAa OCHOBaHUM MOMYYEHHbIX
pes3ynbTaToB)

YMeHne BblAenATb CyLEeCTBEHHbIE MPU3HAKM BUPYCOB,
KNeToK MpoKapuoT W 3YKapMOT, OOHOKNETOYHbIX U
MHOTOKMNETOYHbIX OPraHM3mMoB; 0COBEHHOCTN MPOLIECCOB
obmeHa BeLLEeCTB U MpeBpaLLUEHNS IHEPrun B KIETKE,
doTOoCMHTE3a, nNNacTU4EecKoro WU  3HEepreTM4ecKkoro
obmeHa, XEeMOCUHTE3a, MUTO3a, Menosa,
OonnoAoTBOPEHNS,  Pa3MHOXEHUS!, MHAMBUAYaNbHOro
pa3BUTUS opraHnama (OHTOreHes)

YMeHue NMPUMEHATb noJly4eHHblIe 3HaHUA and
06BbSACHEHUST BMONOrMYEecKnx npoueccos “ SABMIEHNN, AN




NPUHATMS NPaKTUYECKUX pPeLUeHU B MNOBCEOHEBHOWM
XU3HM B uensx obecneyeHnss 6e3onacHOCTU CBOEro
300pOBbS UM 300pPOBbSI  OKpYXawWuMx  Nogewn,
cobnogeHnss  HOpM  rpamMOTHOro  MnoBegeHus B
OKpyXxatoLiemn NPMPOLHON cpeae; NnoHNUMaHue
HeobxoanmMocCTu NCNonb30BaHUSA OOCTUXKEHUN
coBpeMeHHOM Ouonormm u  BGuoTexHonormn  Ans
pauMoHanibHOro NPMpPoaonosb30BaHNUS

YMeHue pelaTtb 3NeMeHTapHble FeHeTuyYeckue 3agaydu
Ha MOHO- U AUrMOpUOHOE CKpellMBaHue, cuenneHHoe
HacnegoBaHWe, COCTaBNATb CXeMbl MOHOMMBpUAHOro
CKpelUMBaHusA Ans  npeackasaHust  HacnenoBaHus
NPU3HaKoOB Y OpraHNM3mMoB

YMeHne BbINONHATL NabopaTtopHble W MpakTudeckue
paboTbl, cobntogatb npasuna npu paborte ¢ y4ebHbIM U
nabopatopHbIM 060pyaOBaAHMEM

YMeHne KpUTUYeCcKU oueHMBaTb W WHTepnpeTupoBaTb
NHopMaLmIo Buornornyeckoro coaepxaHus,
BKIMIOYAIOLLYI0 MNCEeBOOHAYYHble 3HaHUA U3 PasfnyHbIX
ncroyHnkos (CMW, HayyHO-MonynsipHble martepuansi);
STUYECKME acnekTbl COBPEMEHHbIX uccnegoBaHui B
ounonorun, meguunHe, GUoTEXHONOrUM

YMeHne cospaBaTb COOCTBEHHble MUCbMEHHbIE W
yCTHble  coobuieHuns,  oboblias BGuonornyeckyto
MHPOPMALMIO N3 HECKONbKUX WCTOYHMKOB, TPaAMOTHO
NCnonb3oBaTb NOHATUNHLIN annapaTt 6uonoruu

NMpoBepsiemMble NpeaAMeTHbIE pe3yfibTaTbl OCBOEHUA
OCHOBHOM OGpa3oBaTesibHOM NporpaMMbl cpegHero
ob6Lero o6pasoBaHus

7

8

9
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11 KINTACC

Kon
npoBepsieMoro
pe3ynbTarta

1

2

CdopMUpOBaAHHOCTb 3HAHU O MecTe U posiu Buonoruu
B CUCTEME HAy4yHOro 3HaHUSA eCTEeCTBEHHbIX HayK, B
dopMMpoOBaHUN  COBPEMEHHOW €CTeCTBEHHO-Hay4YHOW
KapTUHbI MMpa N Hay4yHOro MWPOBO33PEHUA; O BKNage
POCCUNCKNX U  3apybexHblX  Yy4YéHbIx-buonoros B
passutMe 6uonorun; QYHKLMOHANbHOM PaMOTHOCTM
yeroBeKa AJS151 PELLUEHNS XXU3HEHHbIX 3a4au

YMeHMe packpblBaTb CcoAepxaHue OBUonorn4yeckux
TEPMUHOB W MOHATUI: BWAO, MONynauusi, reHodoHAa,
aBonouus, ABMXywWwMe cunbl (dakTopbl) 3BOMOLUNK,
NPUCNOCOBNEHHOCTL OpraHM3MoB, BUOOOOpa3oBaHue,
aKornormyeckne akTopbl, 3KOCUCTEMA, MPOAYLEHTHI,
KOHCYMEHTbI, peayLeHTbl, Lieny NUTaHns, 3Konornyeckas




nupamuaa, bGuoreoueHos, buocdepa

YMeHve nanaratb Buonornyeckme Teopumn
(aBonouynoHHas Teopus Y. [dapsuHa, cuHTETUYECKas
Teopua  3BOMOLMM), 3aKOHbl M 3aKOHOMEPHOCTU
(3apogbiweBoro cxoactea K.M. bapa, uyepepoBaHus
rMaBHbIX HanpasfeHun wu nyten oasonwouum  A.H.
CeBepuoBa, y4yeHna o buocodepe B.N. BepHagckoro),
onpegensite rpaHnubl WX MPUMEHUMOCTU K >KUBbIM
cuctemam

YMeHne Bnagetb MeTogamMu HayyHOro mMo3HaHus B
Guonormn (HabniogeHne M onNucaHue XUBbIX CUCTEM,
NPOLIECCOB W S$BMEHMN; OpraHuM3auus u npoBeaeHue
OMONOrM4YecKoro aKCNEPMEHTA, BbIABMKEHNE TMMNOTE3bI;
BbiIBIEHME  3aBMCUMOCTW  MexXay wuccnegyembiMm
BENMYMHaAMKN, OOBSCHEHME MOMNYYEHHbIX Pe3ynbTaTos,
NCMNONb30BaHHbIX HAaYYHbIX MOHATUN, TEOPUN U 3AKOHOB;
yMeHue paenaTtb BbIBOAbl HAa OCHOBaHUM MOMYYEHHbIX
pe3ynbTaToB)

YMeHne BblOeNATb CYLLECTBEHHbIE MPU3HAKM CTPOEHUs
BGuonornyecknx - OOGBLEKTOB: BMOOB, nonynsaumm,
NpoayLEeHTOB, KOHCYMEHTOB, penyLeHToB,
BroreoueHO30B N IKOCUCTEM; OCOBEHHOCTM MPOLECCOB
HacneacTBEHHON N3MEHYNBOCTH, €CTECTBEHHOIO
oTbopa, B1ngoobpasoBaHus, npUcnocobneHHocTH
OpraHM3MOB, OEWUCTBUS SKOSIOMMYECKNUX (OakTopoB Ha
OpraHu3mMbl, nepeHoca BELWEeCTB M MNOToKa 3Heprum B
aKocuctemax, AHTPOMOreHHbIX N3MEHEHUN B
3KoCUCTEMAxX CBOEN MECTHOCTU, KPYroBOpOTa BELLECTB U
BroreoxmMmmnyeckmx LMKnoe B buocoepe

YMEeHMEe MpUMEHATb  MOSyYeHHble  3HaHWA  Ons
06bsiCHEHMST BUONOrMYECKMX NPOLECCOB W SIBIEHUI, AN
NPUHATUS NPaKTUYECKUX pPeLUeHnr B MNOBCEOHEBHOWM
XN3HM B Uenax obecneyeHus 06e3omacHOCTUM CBOEro
340p0oBbS n 340pOoBbS OoKpyXawwmx  nogemn,
cobniogeHnMss  HOpM  rpamMOTHOro  noBedeHMs B
OKpYy>KatoLLen NpUPOAHON cpene; NoHUMaHue
HeobxoanMocTH NCMOJSIb30BaHUSA OOCTUXEHUN
COBpPEMEHHOM ounonoruu ans pauMoHanbLHOro
NPUPOAONOSIb30BaHUS

YMeHne pewaTtb 3NneMeHTapHble  Guonormyeckue
3agaydn, CoCTaBnATb CXeMbl NepeHoca BeLecTB U
9Heprum B aKocmctemax (Lenun nutaHus)

YMeHue BbINOMHATL labopaTopHble U MNpakTU4eckue
paboTbl, cobnogaTb npasuna npu pabote ¢ y4ebHbIM U
nabopaTtopHbIM 060pyaOBaAHMEM
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YMEHNEe KpUTUYECKM OLEHMBATb M WHTEPNPETMPOBATb
NHpopMaLmIo BGuonornyeckoro coaepxaHus,
BKMOYAIOLLYI0 MNCEeBAOHAYYHbIE 3HaHMA W3 PasfnyHbIX
ncrtoyHmkos (CMW, HayyHo-nonynsipHble martepuansbl);
paccmaTtpuBaTb rrnobanbHble 3Konorndeckne npodbnemsol
COBPEMEHHOCTUN, (POPMUPOBATL MO OTHOLUEHUIO K HUM
COBCTBEHHYIO MNO3ULINIO

YMeHne cosgaBaTb COOCTBEHHblE MUCbMEHHbIE W
yCTHble  coobfuweHnsi, obobwasa  Buonornyeckyto
MH(OPMaLMIO U3 HECKONbKUX WCTOYHMKOB, rPaMOTHO
NCnonb30BaTh NOHATUNHLIN annapat Guonoruu




NMPOBEPAEMBIE 3JIEMEHTbI COOAEPXXAHUA

10 KITACC

Kon

MpoBepsieMbI 3NIeMEHT coaepXaHus

1

Bbuonorusa kak Hayka

1.1

Buonorma — Hayka o xuBou npupoge. Ponb ©uonorun B
OpPMUPOBaAHMN COBPEMEHHOW Hay4yHOW KapTuHbl Mupa. Cucrtema
Bronormyecknx Hayk

1.2

MeToabl NoO3HaHWS XMBOW Npupoabl (HabnogeHne, 3KCNEPUMEHT,
onuvcaHuve, U3MepeHue,  knaccudumkaums,  MoaenupoBaHue,
cTatucTudeckas obpaboTka AaHHbIX)

XKusble cuctemsl n nx opraHn3auund

2.1

XKuBble cuctembl (BrocucTemMbl) kKak npegMeT nsyvyeHmsa Guonoruu.
CeowncTtBa buocmuctem n nx pasHoobpasme

2.2

YpoBHM oOpraHudaumm 6OUOCUCTEM: MOSEKYNSAPHO-TEHETUYECKUI,
KNEeTOYHbIN, OpraHM3MeHHbIN, nonynsiuMoOHHO-BNOBOW,
9KOCUCTEMHbBIN, BUoCcdepHbIn

XUMNYECKNIN COCTAB U CTPOEHUNE KINEeTKU

3.1

3.2

3.3

Xumunyeckui cocTaBs KNeTKMW. Xumuyeckue 3NEeMEHTbI:
MaKpOarneMeHTbl, MWUKpPoanemeHTbl. Boga u  MuHepanbHble
BellecTBa. PyHKUMM BOAbI U MUHEparnbHbIX BELLECTB B KIETKe.
MopaepkaHne ocMoTU4Yeckoro banaHca

benkn. CoctaB n ctpoeHne 6enkoB. AMMHOKUCIIOTbI — MOHOMEPDI
oenkos. He3ameHunmble " 3aMeHuMble aMWUHOKUCNOTHI.
AMMHOKNCNOTHBIN COCTaB. YPOBHWU CTPYKTYpbl OENKOBOW MOMEKY bl
(nepBnyHas, BTOpUYHadA, TPETUYHAA N YEeTBEPTUYHAsS CTPYKTypa).
Xnmunyeckne ceoncTea benkos. buonornyeckmne pyHkuMn 6enkos.
depmeHTbl — Buonornyeckne katanudatopbl. CTpoeHne epmeHTa:
aKTUBHbIM LEHTp, cybcTpatHaa cneundunyHocTb. KodepMmeHTbl.
ButamuHbl. OTnnyums depMeHTOB oT HeopraHM4YeCcKnx
KaTanusaTopoB

YrneBogbl: MOHocaxapuabl (rnioko3a, pnbosa un gesokcnpudosa),
Ancaxapuibl (caxaposa, naktosa) W nonucaxapuibl (Kpaxman,
rMUKOreH, uennonosa). buonornyeckue yHKLMM yrneBoaoB.
Jinnnab!: Tpurnuuepunabl, cTepongpbl, docdonunnapbl.
MppodnnbHo-rnapoobHble cBoncTBa. buonornyeckne yHKLmMm
nmnngoB. CpaBHeHWe yrnesogoB, 6enkoB M NUNUMAOB  Kak
MCTOYHUKOB 3HEPTNU

3.4

3.5

HykneuHoBble kucnotbl: OHK n PHK. Hykneotngbl — MoHOMepbI
HyKrnenHoBbIx kucnoT. CtpoeHue u dyHkunmm OHK. CTtpoeHue wu
dyHKunn PHK. AT®: cTpoeHne n oyHKLUK

Lntonorma — Hayka o knetke. KnetoyHas Teopus. MeTtogbl
N3yYeHUs KNeToK




3.6

3.7

KneTka kak uenoctHas xwmBas cuctema. ObLine npusHaku KrneTok:
3aMKHyTasi  HapyxHasa  mMembpaHa, wmonekynel OHK  kak
reHeTU4YeCcKni annapar, cucteMa cuHTesa bernka

Tunol KNneTok: aykapumoTmnyeckas n npoKapunoTmnyeckas.
OcoBGeHHOCTM CTpPOEHNA npokapuoTudeckon knetkn. Knetodnas
cTeHka 6aktepun. CTpoeHne aykapuoTndeckon Knetkn. OCHOBHbIE
OTNNYUS PacTUTENbHOW, XXUBOTHOW N TPUOHON KNETKM

3.8

[MOBEPXHOCTHbIE  CTPYKTYpbl  KNEeTOK — KMeTOYHas  CTeHKa,
IMUKOKanukc, wux yHkuun. [nasmatnyeckas membpaHa, eé
ceonMctBa M pyHKuuun. LuTtonnasma wn €€  opraHouabl.
OpHoMeMmbpaHHble opraHouabl KNeTKu: aHgonnasMatmyeckas ceTb
(BNC), annapatr lonbgxn, nu3ocombl. [lonlyaBTOHOMHbIE
opraHouabl KNeTkn: MuToXoHApuM, nnactugbl. [lpoucxoxaeHue
MUTOXOHApPUM U1 nnactmg. Bugbl nnactmg. HemembpaHHble
opraHougbl KneTku: pubocOMbl, KMAETOYHbIA LEHTP, PECHUYKM,
XKIYTUKN. PYHKLMM OpraHonaoB KreTku. BknoyeHus

3.9

Anpo — perynaTopHbIi LeHTp kneTkn. CTpoeHne siapa: sipgepHas
obonoyka, kapmonnasma, XpOMaTuH, SAPbILLKO. XpOMOCOMbI

3.10

TpaHCnopT BELLECTB B KNETKe

4.1

4.2

YKnsHenesaTenbHOCTb KNEeTKn

O6meH BewecTB, Mnu metabonmam. Accumunaumns (nnactTuyeckni
obmeH) n guccnmmnaums (aHepreTnyecknn obMeH) — ABe CTOPOHbI
eanHoro npouecca Metabonuama. Twunbl obmeHa BeLLECTB:
aBTOTPOMOHLIN U reTepoTpodHbIn. Ponb depmeHTOB B 0OMEHe
BELLECTB M NPeBpaLLEHNM IHEPTUN B KNETKE

doTtocuHTe3. CBeToBad n TeMHoBast hasbl PoTOCUHTE3A. Peakuunu
doTOoCHHTE3A. O PeKTUBHOCTb dooTOCHHTE3A. 3HayeHne
dpoTOCUHTE3a ONA XU3HM Ha 3emrne. BnusHue ycnosun cpefbl Ha
OTOCUHTE3 UM CMNOCcOobbl MNOBbLILWEHNA €ro MNpPOAYKTUBHOCTU Yy
KYyNbTYPHbIX pacTEHUN.

XeMOCUHTES. XeMOoCuHTe3unpyume bakTepun. 3Ha4yeHne
XeMOCUHHTE3a ANs Xn3Hu Ha 3emne

4.3

4.4

4.5

OHepreTnyeckmn obmeH B kneTke. PacwienneHne BeLLEeCTB,
BblAENIEHNE U aKKyMynupoBaHWE OHeprn B KneTke. JTanbl
3HepreTnyeckoro obmeHa. [nukonua. bpoxeHne u ero BuAbl.
KucnopogHoe OKMCIEHNE, nnm KneTo4Hoe AblXaHue.
O DEKTUBHOCTL IHEPreTUYECKOro obMeHa

Peakuuu matpuyHoro cuHtesa. ['eHeTuyeckaa nHgopmauuna n HK.
Peanusauus reHeTtuyeckon uHopmaumm B kneTke. ['eHeTuyecknn
KOO W ero cBoWCTBa. TpaHCKpunuma — MaTpuyHbin cuHTe3 PHK.
TpaHcnauma — ©OuocumHTe3d OGenka. KogumpoBaHwe aMWUHOKMUCIIOT.
Ponb pubocom B 6BuocuHTe3e benka

HekneTouyHble OpMbI XU3HM — BUpPYCbl. McTopua OTKpbITUA
Bupycos (O.N. WeaHoBCckuin). OCOBEHHOCTU  CTPOEHUA U
XusHenesTenoHOCTN BUpYcoB. bakTtepunodparn. bonesHn pacreHun,




XMBOTHbIX M  YenoBeka, Bbl3blBaemble Bupycamu. Bupyc
nmmyHogedpuumta denoseka (BUY) - Bosbygutens CllA[a.
[Mpodunaktnka pacnpocTpaHeHNsa BUPYCHbIX 3aboneBaHni

Pa3smHoxeHne n nHansmnagyarnbHoe pa3BnuTmne opraHm3mMoB

5.1

KneTouHbIn UMKI, UK XKU3HEHHbIW uukn KneTtkn. UHTepdasa wu
Mmnto3. [llpouecchl, npoTekawwme B uHTepdase. Pennukauma —
peakumss matpuyHoro cuHTtesa [OHK. CtpoeHve Xxpomocom.
XpPOMOCOMHbIN Habop — kapuoTun. OunnovgHbin 1 ranfionaHbIn
XPOMOCOMHble Habopbl. XpomaTtuabl. LlMuTonormyeckme OCHOBGI
pasMHOXEHUs N MHOMBMAOYANbHOrO pasBUTUS OpPraHN3MoB.
Henenve «knetkm — wmuto3. Ctagum wmuto3a. [lpouecchl,
npoucxodsilume Ha pasHblX CcTagusx MuTo3a. buonormnyeckui
CMbICI MUTO3a

5.2

dopmbl pasMHOXEHUA opraHM3moB: Gecnonioe u nonosoe. Buapl
6ecnonoro pasmMHOXeHUs: AeneHne HagBoe, MOYKOBaHWE OOHO- U
MHOIOKNETOYHBbIX, cnopoobpasoBaHue, BeretaTtMBHoe
pasMHoXeHue. WICKyCCTBEHHOE KITOHMPOBaHWE OpraHu3mMoB, €ro
3HaYeHWe Ons cenexkuum

5.3

5.4

[MonoBoe pa3MHOXeHUe, ero oTnmyus ot 6ecnonoro.

Menos. Ctagun menosa. lpouecchbl, NPOMCXOASALWNE Ha CTagusax
menosa. [loBegeHne xpomocom B Menose. KpoccuHrosep.
Buonornyecknn cmbiCn 1 3Ha4YeHne Mmeno3sa

lameToreHes — npouecc o06pas3oBaHUA MOMOBLIX KIETOK Y
XMBOTHbIX.  [lonioBble  Xenesbl: CEMEHHUKM U SIUYMHUKM.
O6pasoBaHMe ©n  pasBuUTME MNOSIOBbIX  KMETOK —  ramet
(cnepmaTo3ouna, <qnuekneTka) — cnepMaTtoreHe3 U OOreHes.

OcobeHHOCTM  CTPOEHUs1  AWLEKNEeTOK UK crnepMaTo30unaoB.
OnnopgoTtBopeHue. MNMapTeHoreHes

5.5

MHouBuaoyanbHoe  pasButue  (OHTOreHes).  OMOpuOHanbHoe
passutne (ambpuoreHes). 3Tanbl 3MOPUOHANBHOIO pPas3BUTUS Y
MO3BOHOYHbIX XMBOTHbIX: ApobreHne, racTpynsauus, opraHoreHes.
MoctambpuoHanbHoe pasButne. Tunbl  NOCTAIMOPMOHANBHOro
pasBuUTUS: NpsAMOe, HenpsiMoe (Nu4MHo4yHoe). BnivsHue cpefbl Ha
pasBuMTME  OpraHM3MoB; (PakTopbl, CMNOCOOHble  BbI3blBaTb
BPOXOEHHbIE YpoaCcTBa.

Poct n passutmne pacteHumn. OHTOreHe3 LBETKOBOrO pacTeHus:
CTPOEHME CEMEHU, CTagumn pa3BUTUs

6.1

6.2

HacnenctBeHHOCTb M N3MEHYNBOCTb OpraHnM3mMoB

MpeomeTt n 3agayum reHeTukn. Victopus passutna reHeTukn. Bknapg
POCCUNCKNX N 3apyBexHbIX YYEHbIX B pa3BuUTME reHeTukn. Metoabl
reHeTuKn (rMbpuaONOrMYECKUNn, LUTOreHEeTUYECKMI, MOSEKYNAPHO-
reHeTnvyeckmin). OCHOBHblE reHeTudeckne noHATUA. ['eHeTndeckas
CUMBOSINKA, UCMONb3yemasi B CXeMax CKpeLmMBaHui

3aKOHOMEPHOCTN HacneaoBaHUsi MPU3HAKOB, YCTaHOBMEHHble [
MeHgenem. MoHormbpmnagHoe ckpelumBaHne. 3akoH eanHoobpasus




rmbpunaoB nepBoro nokonexHus. Npasuno OMUHUPOBaHUSA. 3aKOH
pacwenneHns npusHakoB. 'mnotesa 4yuctoTbl ramet. [lonHoe u
HenosiHoe JOMUHUPOBaHME.

AnrnbpugHoe ckpelwmBaHne. 3aKOH HE3aBUCUMOIO HacnegoBaHUs
NPU3HaKOB. LinToreHeTnyeckne OCHOBbI anrmbpuaHoro
cKpelwimBaHusa. AHanusnpylollee ckpewmBaHue. Kcnonb3oBaHue
aHanu3npylLwero CKpelmnBaHus Ona  onpegeneHns  reHoTtuna
ocobu

6.3

6.4

CuenneHHoe HacnegoBaHue npusHakoB. Pabota T. Moprana no
CUensieHHOMY HacnegoBaHWO TreHoB. HapylweHne cuenneHus
EHOB B pe3ynbTaTe KpPOCCUHroBepa. XpOMOCOMHasi Teopus
HacneanCTBEHHOCTU. [[eHeTnYecKkne KapTbl.

'eHeTnka nonia. XpoMocoMHoe onpegeneHve nosia. AyToCOMbl U
MONMIOBbIE  XPOMOCOMbI. [OMOrameTHble W  reteporaMeTHble
opraHn3mbl. HacnegoBaHue nNpu3HaKoB, CLEMNSEHHbIX C MOIOM

NameHumBOCTb. Buabl M3MEHYMBOCTU: HeHacneacTBeHHast W
HacrneacTBeHHas. Ponb  cpenpl B HeHacneaCTBEHHON
N3MEHYNBOCTM. XapaktepucTuka mMoandmKaLMOHHOM
M3MEHYMBOCTUN. BapuauMoHHbIN psia WM BapualMOHHas KpuBasi.
Hopma peakuun npusHaka. KonuyecTBeHHble U KavyeCTBEHHblE
MPU3HaKM U ux Hopma peakumn. CBOWCTBaA MOAUUKALIMOHHON
N3MEHYMBOCTM

6.5

HacnepncrtBeHHas, nnu reHoTUunmn4eckas, N3MEHYMNBOCTb.
KombuHatmBHas wnameH4MBoCTb. Meno3 M nomnoBon npouecc —
OCHOBa KOMOUHaTMBHOM N3MEHYMBOCTM. MyTaumoHHas
n3mMeH4MBOCTb. Knaccudpukaumsa mytauui: reHHble XPOMOCOMHbIE,
reHoMHble. Yactota n npuymHel mytauun. MytareHHble gpakTopsbl.
3aKOH rOMOMOrMYecknx psiaoB B HACNeACTBEHHOW W3MEHYMBOCTU
H./. BaBunosa

6.6

leHeTuka 4enoseka. Kapuotun 4enoBeka. OCHOBHblE MeETOAbI
reHeTUKn yernoBseka: reHeanorm4yeckun, Onn3HeLoBbIN,
LUMTOreHeTU4EeCKUn, BUOXUMNYECKUIN, MONEKYNSPHO-TEeHETUYECKUIA.
CoBpeMeHHoe onpegenexHune reHoTuna: NONTHOreHOMHOE
CEKBEHNPOBAHWE, TEHOTMMMPOBAHWE, B TOM 4UCrEe C MOMOLLbHO
MNMUP-aHanu3a. HacneacrtBeHHble 3aboneBaHnsa YenoBeKa: reHHbIe
oonesHn, 6ones3Hn Cc HacneacTBEHHOW MpeapacrnonoXeHHOCTbIO,
XPOMOCOMHble 60one3Hn. ComaTmyeckne n reHepaTmBHble MyTaLUun.
MpuHUKMNbLI 300pPOBOro obpasa XM3HW, ANAarHOCTUKKN, NPOPUNAKTUKN
M nevyeHnsa reHeTudeckmx Oone3Hen. Meauko-reHeTun4yeckoe
KOHCYynbTUpoBaHWe.  3HayeHne  MeOUUMHCKOW  FeHeTuKM B
NpegoTBpaLLEHNN U NEYEeHUM TeHeTudeckux 3aboneBaHui
yernoseka

Cenekuuna opraHmamoB. OCHOBbI BMOTEXHONOIMM

7.1

CenekuMst Kak Hayka W npouecc. 3apoxaeHue cenekunn u
aomectukaums. YuyeHune H.M. BaBunosa o0 LeHTpax NPpOUCXOXOEHUS
N MHOroobpasnsa KynbTYPHbIX pacTeHun. LIeHTpbl NponCXoXaeHus




AOMaLLUHMX XMBOTHbLIX. CopT, nopoaa, LTamm

7.2

7.3

11 KNNACC

CoBpemeHHble MeToabl cenekumn. Maccosblii U MHAMBUOYaNbHbIN
OTOOpPbLI B CernekuMn pacTeHnn n XuBOTHbIX. OLeHKa 3KCTepbepa.
BnuskopoacTeBeHHoOe cKpelwmBaHue — WHBpuAMHr. Yuctas nuHus.
CKpelmBaHme 4YUCTbIX NUHWUIA. [eTeposnc, unu rmbpuaHas cuna.
HepoactBeHHoe ckpewmBaHve — ayTopuauHr. OtaanéHHas
mbpuansaums un eé ycnexum. WCKYyCCTBEHHbIA MyTareHes W
nonyvyeHne nonuniongos. [OCTWXXEHUA cenekumm pacTeHumn,
XWBOTHbIX N MUKPOOPraHN3MoB

BuoTtexHonorna kak oTpacnb npomsBoacTBa. [€HHas WMHXeHepus.
OTanbl co3gaHus  pekoMmbuHaHTHon [OHK w©n  TpaHCcreHHbix
opraHnamoB. KnetoyHaa wuHXeHepusi. KneTouHble KynbTypbl.
MukpoknoHanbHoe pasMHOXeHWe  pacTeHun.  KrnoHupoBaHue
BbICOKOMPOAYKTUBHbIX CENbCKOXO3ANCTBEHHbIX OpraHn3MoB.
okonornyeckne wn atudeckme npobnembl. MO — reHeTuyecku
MOANMDULMPOBAHHbIE OPraHN3Mbl

Kon

MpoBepsieMbI 3NIeMEHT coaepXXaHus

1.1

OBonoLUMOHHaga 6uornorua

OBOMIOLUMOHHAA TEOPUS U €€ MECTO B B1onorum.

CeupgetenbcrBa 3BOSIOLNMN. [ManeoHTONOrM4YecKue:
nocrnegoBaTenbHOCTb MOSABMEHUA BUOOB B NanieOHTONOrMYeCcKom
nertonucu, nepexoaHole popmbl. broreorpaduyeckme: CXoacTso U
pasnudne  dayH " donop MaTepuKkoB n OCTPOBOB.
Ombpuonoruyeckme: cxoactea M pasnuuna 3MOPUOHOB pPasHbIX

B1OOB NO3BOHO4YHbIX. CpaBHI/ITeJ'IbHO-aHaTOMI/I‘-IeCKVIeZ
roOMOJ1I0rM4yHble, aHarnorn4yHble, pyguMeHTapHbli€ OpraHbl, aTaBU3Mbl.
MOJ'IeKyJ'IFIpHO-6I/IOXVIMI/I‘-IeCKI/IeZ cXoacTBoO MeXaHNn3MOB

HaCNeACTBEHHOCTU W OCHOBHbIX MeTaGonuyecknx nyTen y Bcex
opraHuM3moB

1.2

OBontounoHHas Teopus Y. apsuHa. Npeanocbifnkyn BO3HUKHOBEHUS
AapsuvHu3aMa. [swxylime cunbl 3BonwouMM BuAoB no [apBuHy
(n36bITOYHOE  pasMHOXeHMEe TMpU  OrpaHUYEHHOCTU  PEeCypCos,
HeonpeaenéHHass M3MeH4YMBOCTb, ©Oopbba 3a cyllecTBOBaHue,
€CTEeCTBEHHbIN 0THOP)

1.3

1.4

CuHTeTnyeckaa Teopus aBonioummn (CT3) M OCHOBHble eé
nonoxeHusa. Mwukpoasosniouus. lNonynaumsa kak egnHuua Buaa w
3BOMNOLUN

Aswxywne cunbl (pakTopbl) 3BonwOUMM  BUOOB B npupoae.
MyTauMOHHbLIM  Npouecc U KOMOGWHATMBHaAsi  U3MEHYUBOCTb.
MonynaunoHHble BOSHbI U Apend reHos. MN3onauma n murpaums.
EcTecTBeHHbIN OTOOP — HanpaBnsawLWMin hakTop asonounn. Popmbl




1.5

2.1

2.2

€eCcTeCcTBEHHOro otbopa.

MpncnocobneHHOCTb OpraHM3MoOB Kak  pes3yrnbTaT  3BOMHOUUN.
Mpumepbl npucnocobneHnn y opraHnamoB. Apomopdo3bl U
ngmoagantaunu.

Bua v BmpoobpasoBaHue. Kputepum Buaga. OCHOBHble (hopMbl
BMAoobpa3oBaHnA: reorpaduyeckoe, akosiormieckoe

Makpoasontouusi. dopmbl 3BOSIOLUMN: domneTunyeckas,
ANBEPreHTHas, KOHBEpreHTHas, napannenbHas. HeobpaTumocTb
3BOMOLINN

Bo3HMKHOBEHWE U pa3BUTUE XN3HU Ha 3eMne

[oHay4Hble npeacTaBreHnss O 3apoXOeHun XusHu. HaydHble
rMnoTesbl BO3HUKHOBEHUS XM3HM Ha 3emne: abuoreHe3 u
naHcrnepmus.  XuUMMUYeckasi  9BOMOUMA.  OKCnepumeHTasnbHoe
noaATBepXOeHne XuMMUYeckon aBonouun. HavanbHble aTanbl
Buonornyeckon apontoumn. F'mnotesa PHK-mupa. lNepBble KNeTkn n
nx asosiroumnsa. PopmMmpoBaHNe OCHOBHbLIX FPYMM XXMBbIX OPraHM3MoB

PasButne xm3Hm Ha 3emne no apam u nepuogam. Katapxen.
Apxenckasa wn npoTeposonckas apbl. [laneo3onckas apa un eé
nepuoabl: KEMOPUNCKUA, OPAOBUKCKUINA, CUNYPUNCKUIA, OEBOHCKWUNA,
KaMeHHOYrosnbHbIN, nepmMmckun. Mesosonckaa apa n e€ nepuopbl:
TpnacoBbIN, OPCKNN, MENOBOW.

KanHosonckast apa U e€ nepuoabl: nNaneoreHoBbl, HEOreHOBbLIN,
aHTPOMNOreHoOBbIN. XapakTepucTuka KnMmata W reonorn4yeckmx
npoueccoB. OCHOBHble 3Tanbl 3BOSIOUMM  PACTUTENBHOMO U
XUBOTHOroO Mwupa. ApomMopo3bl Yy pacTEHUA WU  KUBOTHbIX.
[MosiBneHue, pacuBeT U BbIMUPAHUE rpyrn XMUBbIX OPraHM3mMoB

2.3

CuctemMa OpraHM4Yeckoro Mupa Kak OTpakeHue 3BOSoLUMK.
OcCHOBHble cUCTEMATUYECKME IPynnbl OpraHM3MoB

2.4

OBonouMa  yernoBeka. AHTpononorus kak Hayka. Passutue
NpeacTaBreHMn O NPOUCXOXAEeHUUM YerioBeka. MeTtodbl U3yyeHus
aHTporioreHe3a. CxoactBa M pasnuuMsa YerioBeka W >KMBOTHbIX.
CuncremaTtmnyeckoe rnonoXeHune 4Yenoseka.

Asvxywme cunbl (daktopbl) aHTponoreHesa. HacnegcrtBeHHas
N3MEHYMBOCTb W €CTecTBeHHbIn 0OT6op. O6wecTBeHHbIN 06pa3
XW3HW, U3roTOBIIEHNE OpYyAUM Tpyaa, MblLLIIEHne, peYb

2.5

OCHOBHblE CTaguMn N BETBU 3BOSIOLNKN YENOBEKA: aBCTParionuTeku,
YenoBek yMernbin, YenoBek NPSIMOXOASALLNMN, YenoBek
HeaHOepTanbCckun, Yenosek pasyMHbin. Haxogknm ucKonaembix
OCTaHKOB, BpeMs CyLleCcTBOBaHMS, 06nacTb pacnpoCTpaHEHus,
06BHEM rofnoBHOro Mo3ara, obpas XusHu, opyams

2.6

YenoBeyeckne pacbl. OCHOBHble OonbluMe pacbkl: eBporneongHas
(eBpasunckas), Herpo-aBcTpanovgHas (axBaTOpUHanbHag),
MOHronouaHas (asunaTtcko-amepukaHckas). UepTbl
NPUCNOCOBNEHHOCTM  npeacTaBUTENen  4YernoBeyeckux pac K
yCIioBusIM cyllecTBoBaHus. EgMHCTBO YenoBevecknx pac. Kputnka




pacn3mMma

3.1

OpraHuambl 1 OKpyXxatoLas cpega

oKonorms Kak Hayka. 3agayvM v pasgenbsl akonorun. Metogbl
9KOJTOrMYEeCKNX uccnesoBaHnn. JKOSOrmyeckoe MUpoBO33pPEHME.
Cpeobl o0butaHus opraHM3moB: BOAHAdA, Ha3eMHO-BO3AyLUHas,
NoYBEHHAsA, BHYTPMOPraHN3MeHHas

3.2

3.3

akonormyeckne  dakTopsbl. Knaccudoumkaumss - aKONOrmyYecKux
dakTtopoB: abuoTuyeckne, OMOTUYECKME U  AHTPOMOreHHbLIE.
[encrtene akonornyecknx rakTopoB Ha OpraHMU3Mbl
Abuotnyeckne akTopbl: CBET, TemnepaTtypa, BNaXHOCTb.
dotonepuoansm. [MpucnocobneHnss OpraHn3aMoB K [OENCTBUIO
abunoTtmyecknx daktopoB. buonornyeckme puTmbl

3.4

3.5

BuoTtnueckne daktopbl. Buabl 6uoTMYECKMX B3aMMOAENCTBUIA:
KOHKYypeHuuns, XWULLHNYECTBO, napasmTumsm, MyTyanuam,
KOMMEHCcanuam (HaxnebHn4ecTBO, KBAapTUPAHTCTBO), aMeHcarnmsm,
HenTpanuam. 3HayeHne OMOTMYECKMX B3aUMOLAEWUCTBUN  ANd
CYLLIECTBOBAHNSA OpraHn3mMoB B MPUPOAHbIX coobLuecTBax

Qkonornyeckne XapaKTepUCTUKK nonynauun. OcHOBHble
nokasaTenu nonynsiuun: YUCrEeHHOCTb, MNOTHOCTb, POXOAEMOCTb,
CMEpTHOCTb, NPWUPOCT, MuUrpauusi. [uMHaMuKa  YMCNEHHOCTU
nonynaunnM 1 eé perynsuus

CoobLecTBa 1 3KONOrM4Yeckne CMCTeMbI

4.1

CoobuiectBo opraHnamoB — ©OuoueHo3. CTpykTypbl OuoLeHo3a:
BMAOBAasi, MPOCTPAHCTBEHHas, Tpoduyeckasa (nuwesas). Buabl-
JoMuHaHTbl. CBs3n B bmoueHo3e

4.2

Jkonornyeckne cuctemMbl (akocuctemsl). NoHATHE 06 akocUcTeME U
GuoreoueHose.  DyHKUMOHAINbHbIE  KOMMOHEHTbI  3KOCUCTEMBI:
NpOoAyLEHTbl, KOHCYMEHTbI, peayueHTbl. KpyroBopoT BeLlecTB u
NOTOK 3Heprum B 3kocucteme. Tpodudeckne (NULLEBLIE) YPOBHM
akocuctembl. [uweBble uenn u cetn. OCHOBHblE MOKa3aTenu
aKocuctembl: BGuomacca, NpoayKumsi. JKONOrnMyeckme nmpamuabl:
NpoAayKuMK, 4ucneHHoctn, 6Ouomaccel. CBOMCTBA SKOCUCTEM:
YCTONYNBOCTb, cCaMoperynsaums, passutue. Cykueccus

4.3

4.4

MpupogHble 9KOCUCTEMbI. JKOCUCTEMbI O3EP M pek. IKocuctema
XBOWHOrO MW LUMPOKOSIMCTBEHHOIO feca.

AHTpPOMNOreHHble 3KOCUCTEMbI. Arpo3aKOCUCTEMBbI. YPOOIKOCUCTEMBI.
buonornyeckoe ©n XO35UCTBEHHOE 3HAYEHME arpoO3KOCUCTEM U
ypboakocucTem.

BuopasHoobpa3ne Kak akTop  YCTOMYMBOCTM  3KOCUCTEM.
CoxpaHeHune 6uonormnyeckoro pasHoobpasusi Ha 3emne

Yuenne B.A. BepHagckoro o 6uocdepe. [paHuubl, cOCTaB W
CTpyKTypa Ouocdepbl. >XuBoe BewWeCTBO U ero  YyHKUUMW.
OcobeHHoCTM  Buocdepbl  kak  rnodanbHOWM  3KOCUCTEMbI.
OuHamnyeckoe paBHOBecne u obpaTHas cBA3b B ©Ouocdepe.
KpyroBopoTbl BellecTB M BGUOreoXMMU4ecKkne LMKIbl 3NIEMEHTOB




(yrmepoga, asoTa). 3oHanbHOCTb Ouocdepbl. OCHOBHble BMOMBI
CyLUM

4.5

UenoseyecTBoO B Gmocthepe 3emnn. AHTPONOreHHble U3MEHEHUA B
onocdepe. MmobanbHble akonornyeckne npobnemsl.

OcHoBa paunoHanbHOro ynpaeneHnsa NPpUpPoAHbIMU pecypcaMmmn U nx
ncnonb3oBaHue. [JocTtmxeHnsa 6Guonormm n oxpaHa npupoabl
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