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MpunoxeHue 15
K OCHOBHOI o6pasoBaTefnibHOW
nporpaMmme OCHOBHOro obLuero

obpasoBaHus

MAOQY «BusuHckas COLL»,

yTBEPXAEHHOM

NpUKasom

oT «29» aBrycta 2025 r. Ne 89 - O[j

PABOYAA NPOrPAMMA

yueb6Horo npegmeTta «Buonorus»

(6a3oBbIN YPOBEHb)

ans odbydatowmxesa 10-11 knaccos



NOACHUTENbHAA 3ANMUCKA

Mpn paspaboTke nporpammbl MO GMOMNOIMN TEOPETUYECKYD OCHOBY AJ1S
onpegeneHna nNoaxodoB K (hopmupoBaHUIO cogepxaHus ydebHoro npegmeTta
«buonorua» coctaBunu: KoHuentyanbHble nonoxeHus Sroc COO o
B3aMMOOOYCMOBMEHHOCTN LEeNen, cogepXaHus, pesynbTatoB o0byyeHusa u
TpeboBaHUN K YPOBHIO MOArOTOBKU BbINMYCKHUKOB, NONOXEHNA 06 obLwmnx Lensax u
NPUHLMNAX, XapaKTepu3ylLWmnX COBPEMEHHOE COCTOSIHME CUCTEeMbl CpegHero
obuwero obpasoBaHua B Poccuirckon Pepepaummn, a TakkKe MNONOXKEHUS O
cneuncuke Ouonormn, €€ 3Ha4YeHUn B MO3HAHUK XKUBOW MNPUPOAbl W
obecneyeHunmn cyuwecTBoBaHUA Yyenoseveckoro obuectsa. CornacHo HasBaHHbIM
MONOXeHUAM, onpeaeneHbl OCHOBHblE OYHKLUMM nNporpaMmbl No 6uonorum n eé
CTPYKTypa.

Mporpamma no 6uonormn AaéT npeacraBneHve o uensax, o6 obuwen
cTpatermm oby4yeHusi, BOCNUTaAHUA M pas3BuTua obydvarolmxca cpeacteamu
yyebHoro npegmeta «buonorusa», onpegensietr obsisatenbHoe npegMeTHoe
cofepXaHue, ero CTPYKTypy, pacnpegeneHune no pasgenam u Temawm,
pekoMeHOyeMylo nocrnefoBaTefibHOCTb  U3yveHust yd4ebHoro maTepuana c
Yy4ETOM MEeXNpeaMETHbIX n BHYTPUMNPEOMETHbLIX  CBSI3€EW, NOTMKM
obpasoBaTenbHOro npouecca, BO3pacTHbIX 0COBEHHOCTEN 0By4YatoLLNXCS.

B nporpamme no ©Ouonormm Takke yuyuTbiBawoTCcsa TpeboBaHus K
NNaHUPYEMbIM JMYHOCTHbIM, MeTanpegMeTHbIM U NpeaMEeTHbIM pe3yrnbTaTam
obyyeHnss B (pOpMMPOBAHUM OCHOBHbIX BWOOB Yy4ebHO-No3HaBaTENbHOWN
AeATenbHOCTU/Y4ebHbIX OeNCTBUM OByYaloWmMXCa MO OCBOEHWUIO COAEPKAHMS
Buonornyeckoro obpasoBaHus.

B nporpamme no 6uonorum (10-11 knaccel, 6a30BbI ypOBEHb) peannu3oBaH
NPUHLUN NPEEeMCTBEHHOCTU B M3ydeHun OGuonorum, Gnarogaps 4emy B Heu
npocMaTpMBaeTCA HanpasfeHHOCTb Ha pasBUTUE 3HaHWUW, CBSA3AHHbLIX C
dopMMpOBaHMEM  €CTECTBEHHO-HAY4YHOr0  MUPOBO33PEHUSA,  LE€HHOCTHbIX
OpUeHTauMh JNNMYHOCTWU, IKOSIOrMYECKOro  MbILSIEHUs, nNpeacTaBfeHnin o
340poBOM Obpase XNU3HU U BepeXXHbIM OTHOLLEHMEM K OKpYXXatoLLen NpupoaHoOn
cpepe. oaTomy Hapsagy € u3ydeHvem obLiebuonormyeckmx Teopum, a Takke
3HAHMMN O CTPOEHUN XMBbLIX CUCTEM pPasHOro paHra WM CYLWHOCTU OCHOBHbIX
NpoTeKaLWmMX B HAX NPOLIECCOB B nNporpaMmme no 6uonorun yaeneHo BHUMaHue
MCNOSIb30BaHMIO MOSyYEHHbIX 3HaHWMA B MOBCEAHEBHOMW >XWU3HWU LN peLleHud
npuKNagHblX 3aga4y, B TOM u4ucne: NpoUNakTUKM  HacneacTBEeHHbIX
3aboneBaHui Yyenoseka, MeLUKO-reHeTUYECKOro KOHCYNbTMPOBaHMS,
00OCHOBaHNSA 3KOSOrMYECcKM LienecoobpasHoro noBeOeHUs B OKpyKatoLuewn
NpUPOAHON cpefe, aHanusa BNUSHUS XO3ANCTBEHHOW OeATEeNbHOCTU YenoBeka
Ha COCTOSIHME MPUPOAOHbLIX U UCKYCCTBEHHbLIX 3KOCUCTEM. YCUNEHNe BHUMaHUS K
NpuKNagHon HanpaBneHHoCTM yvyebHoro npeameta «buonornsa» NpoaMKTOBaHO
HeobxoanmocTblo obecneveHnss YCroBUA ANS peleHns OQHOW U3 akTyarbHbIX
3ajay  WKonbHOro ©Guonornyeckoro obpasoBaHus, KoTopas npeanonaraet
dopmupoBaHue y obyyarowmxcs cnocobHOCTN aaanTMpoBaTbCHA K U3MEHEHUAM
ANHAMUYHO pa3BMBalOLLLErOCA COBPEMEHHOIO MUpa.

Buonorua Ha ypoBHe cpegHero obuiero obpasoBaHUA 3aHMMaeT BaXKHOe
mecTo. OHa obecneyvnBaeT opmMumpoBaHMe y obyyalowmxca npeacrtaBreHui o



Hay4YHOW KapTuHe Mupa, pacmpsieT n obobLiaeT 3HaHUSA O XUBOW Npupoae, eé
OTNNYUTESbHBIX MPU3HaKax — YPOBHEBOMW OpraHusauuMuM v 3BOSIOLMK, CO30aéT
yCrnoBus  ANs:  MO3HaHMA  3aKOHOB  XXMBOW  npupodbl, (opmMupoBaHUs
PyHKUMOHANBbHOM rPaMOTHOCTKN, HaBbIKOB 340poBoro u 6HesonacHoro obpasa
XW3HWN, SKONOMMYECKOro MbILSIEHNA, LEHHOCTHOrO OTHOLLEHUSA K XXMBOW Npupoae
N YeNoBeKY.

Bonbwoe  3HayeHne  Ouonorma uMeeT  Takke ONA  peLUeHus
BOCNUTATENbHBIX W pasBMBalOWMX 3agady cpegHero obuwero obpasoBaHus,
coumanusauum obyyatowmxcs. MsyvyeHmne drnonornn obecnednmBaeT ycrnosumsa Ans
dopMMpOBaHUA UHTENNEKTYanbHbIX, KOMMYHUKAUNOHHbBIX N MH(OPMAaLMNOHHbIX
HaBbIKOB, 3CTETUYECKOM KyNnbTypbl, CNOCOBCTBYET MHTerpaunm 6uonormyeckmx
3HaHUN C MpeacTaBfeHusAMU U3 Apyrux yvebHbIX NpegMeToB, B YaCTHOCTMW,
dun3mkn, xumun u reorpadun. HasBaHHble MNOMOXEHUs O npefHasHaYeHUn
yyebHoro npegmeta «buonorna» coctaBunn OCHOBY pAnd  onpeneneHus
noaxonoB K OTOOPY M CTPYKTYPUPOBAHUIO €ro coaepXaHus, npeacTaBlieHHOro B
nporpamme no 6uonorunu.

OT16op copepxaHus ydebHoro npegmeTa «buonorna» Ha 6a3oBoM ypoBHeE
OCYLLECTBIEH C MNO3NUUN KynbTypocoobpasHoro noaxona, B COOTBETCTBUU C
KOTOpbIM OByyarolimecss OOMMKHbI OCBOUTb 3HAHUS M YMEHUS, 3Ha4YMMble ONA
dopmupoBaHus obuwien KynbTypbl, onpegenswowune ageksaTHoe noseneHune
YyerioBeKa B OKpyatollen NnpupoaHon cpeae, BoCcTpeboBaHHbIE B NOBCEAHEBHOM
XW3HU N npakTndeckon geatenbHocTU. Ocoboe MecTo B 3TOM CUCTEME 3HAHUM
3aHMMalT  3MNeMeHTbl  COAepXaHWud, KOTopble  Cry)XaT OCHOBOM  AfS
dopmMmpoBaHnA NpeaCcTaBneHnn 0 COBPEMEHHOW €CTECTBEHHO-Hay4YHON KapTUHe
MUpa M LEHHOCTHbIX OpUEHTAUMUAX JFIMYHOCTU, CMOCOOCTBYIOLWINX FyMaHU3aumm
Buonornyeckoro obpasoBaHus.

CTpyKkTypupoBaHue cogepxaHusi y4ebHOro matepuana B nporpamme Mo
Guonormm ocCyLlwecTBNeHO C YY4ETOM MPUOPUTETHOrO 3HadYeHusa 3HaHuh 06
OTNNYNTESTbHBLIX OCOBEHHOCTAX XNBOW NPUPOAbI, O €€ YPOBHEBOW OpraHM3aunmn 1
aponoumn. B cooTBeTCTBUM C 3TUM B CTPYKType Yy4yebHOro npegmeTta
«Bbuonorua» BblgeneHbl criegylowmne cogepxartenbHble NUHUK: «buonornsa kKak
Hayka. MeToabl Hay4YHOro no3HaHusa», «Knetka kak Guonormdeckas cucremar,
«OpraHnam kak 6uonormyeckasas cuctema», «Cuctema u MHoroobpasuve
OpraHM4yeckoro Mupa», «OBOMOUMS XUBOW Npupoabl», «OKOCUCTEMbI WU
npucyLmne nm 3aKkOHOMEPHOCTUY.

Llenb nayyeHus yvyebHoro npegmeta «buonorns» Ha 6a30BOM ypoBHE —
oBriageHve oby4dalWUMUCS  3HAHUAMU O  CTPYKTYPHO-(PYHKLUMOHAIbHOM
OpraHu3auMmM XuBbIX CUCTEM pas3HOro paHra u npuobpeTeHne YyMeHun
Mcnonb3oBaTb 3TWU 3HAHWUS ON1S1 TPAMOTHbLIX OENCTBUM B OTHOLLUEHUMUM OOBLEKTOB
XMBOW NPUPOAbI U peLleHnst PasfiYHbIX XXU3HEHHbIX Npobnem.

HocTtmxkeHune uenun naydyeHmna yyebHoro npeagmeta «bmonorus» Ha 6a3oBOM
ypoBHe obecnevnBaeTca pelleHeM crneayowmx 3agauq:

OCBOEHME 0Oy4alWUMNCA CUCTEMbI 3HAHUA O OMONOIrMYECKUX TEOopUsiX,
yYeHUsX, 3aKOHax, 3aKOHOMEPHOCTSAX, rMnoTesax, npasunax, cnyxatlimx OCHOBOW
Anst opMmpoBaHnAa NpeacTaBieHnn 0 eCTeCTBEHHO-HAY4YHOW KapTUHE Mupa, O
MeTo4ax Hay4yHOro no3HaHus, CTPOEHNN, MHOro06pa3nmn N 0COHBEHHOCTSX XKMBbIX



CUCTEM Pa3HOro ypoBHA OpraHnsauuu, BblAaloLWMXCA OTKPbITUAX U COBPEMEHHbIX
nccnegoBaHusax B buonoruu;

dopmupoBaHue y obyyarowmxcs nos3HaBaTemnbHbIX, UHTENMNEKTyanbHbIX U
TBOPYECKNX CMOCOBHOCTEN B npouecce aHanmsa [aHHbIX O NYyTAX pasBUTUS B
BGuonormm HayudHbiX B3rns4oB, MOenW M MOAXOLOB K WM3YYEHUIO KMBbIX CUCTEM
pa3HOro ypoBHS OpraHu3auuu;

CTaHoBneHne y obydawwmxca obuwen KynbTypbl, GYHKLNOHAMNBHOWN
rPamMOTHOCTW, pasBUTUE YMEHUA OOBACHATL U oOueHuMBaTb  SBMEHUS
OKpY>Kalolero Mupa >XMBOW MpUMpOAbl Ha OCHOBaHMM 3HAHWA UM ONbITa,
NOMYyYEeHHbIX NPU n3y4yeHun ronoruu;

dopmupoBaHme y oOBy4valoWmMXcd YMEHUA WUICTpMpoBaTb 3HaYeHue
BUONOrMYEeCcKMx 3HaHUN B MPaKTUYECKON [OeATenbHOCTUM 4YenoBeka, pasBUTUM
COBPEMEHHbIX MeOULIMHCKUX TEXHONOrMM 1 arpobnoTexHoONnorni;

BOCNuUTaHne y6exOEHHOCTU B BO3MOXHOCTWU MO3HAHWUSA YE€TOBEKOM >XMBOM
npupodbl, HeobxoaMMOCTN 6GepexHOro OTHOWeHMS K Hew, cobniogeHus
3TMYECKNX HOPM NpW NpoBeaeHUN BUONOrMYeCcKUX nccnegoBaHum;

OCO3HaHMe LEHHOCTU OMONOrM4yecknx 3HaHWA LA MNOBbILWEHUS YPOBHSA
9KOMNOrMYEeCKom KynbTypbl, 415 POPMUPOBAHNSA HAYHHOrO MUPOBO33PEHNS;

NpMMeHeHMe NPUOBPETEHHbBIX 3HAHUA U YMEHUN B MOBCEAHEBHOW XWU3HU
AONS OLEeHKN NOCNeACTBUMA CBOEW AEeSATENbHOCTU MO OTHOLLEHUIO K OKpYXatoLlen
cpege, cob6CTBEHHOMY 340pOBbIO, OOOCHOBaHME U cobnogeHne Mep
npodunakTnkn 3abonesaHun.

B cucteme cpegHero obuiero obpasoBaHus «buonorua», nsyyaemas Ha
6a30BOM ypoBHe, ABndeTcs obs3aTesibHbIM y4ebHbIM NpeaMeToM, BXOASLLMM B
cocTtaB «ECTeCcTBEHHO-HayYHbIX NPeaMeTOBY.

Ona wun3yyeHusa Ouonorm Ha ©Ga3oBOM YypoBHe cpeaHero obuero
obpasoBaHua otBoauTCA 68 vacos: B 10 knacce — 34 yaca (1 4yac B Hegenw), B
11 knacce — 34 yaca (1 yac B Hefgento).



COOEPXAHUE OBYYEHUA
10 KINNACC

Tema 1. Buonorusa kKak Hayka.

Buonorus kak Hayka. CBs3b 6ronornmn ¢ obLecTBEHHbIMU, TEXHUYECKUMN U
APYrMMW eCTECTBEHHbLIMU HaykamMu, punocoduen, aTUKON, 3CTETUKOW U NPaBOM.
Ponb Guonormm B (OpMMPOBaAHMM COBPEMEHHOW Hay4yHOW KapTWHbI Mupa.
Cuctema 6nonormyeckmx Hayk.

MeTodbl NO3HAHWA XUBOW npupodbl (HabnwogeHwe, SKCNepUMEHT,
onucaHve, wusMepeHue, Kraccudukauus, MoaenuvpoBaHue, CcTaTucTuyeckas
o6paboTka AaHHbIX).

deMoHcTpauuum:

MopTpeTbl: Y. apsuH, I'. MeHagenb, H. K. Konbuos, )X. YoTcoH n ®. Kpuk.

Tabnuubl 1 cxembl: «MeToabl NO3HAHNUA XXMUBOW NPUPOLbI».

NabopaTopHble n NnpakTnyeckue padoThbl:

[MpakTtnyeckas padbota Ne 1. «/cnonb3oBaHve pasnuMyHbiX METOOO0B MNpU
N3y4yeHmmn 6UoNorn4eckmx o6 HLEKTOBY.

Tema 2. XKXuBble cMcTeMbl U UX OpraHu3aLms.

XKusble cuctembl (buocuctembl) Kak npeameT U3ydeHus Buonorum.
OTnnyme XmMBbIX CUCTEM OT HEOPraHNYECKON NPUPoabI.

CsonctBa 6Guocuctem wn ux pasHoobpasve. YPOBHU OpraHusaumm
dunocuctem: MONEKYIIAPHBLIN, KNMEeTOYHbIN,  TKaHeBbl,  OpPraHU3MeHHbIU,
nonynsaUuNoOHHO-BMAOBOW, SKOCUCTEMHbBIN (B1oreoLleHOTUYECKIUIA), BoCdEpPHbIN.

HemMoHcTpauuum:

Tabnuubl n cxembl: «OCHOBHbIE MPU3HAKU XU3HUY», «YPOBHU OpraHu3aumnu
XWBOKW Npupoabi».

O6opynoBaHue: mogenbs monekynol JHK.

Tema 3. XMMMYECKMIN COCTaB U CTPOEHUE KIETKU.

XUMUYECKMIN COCTaB KIEeTKN. XUMWUYECKME ISIEMEHTbI: MaKpO3NEMEHTHI,
MUKpoanemMeHTbl. Boga n MuHepanbHble BellecTBa.

®dyHKUMM BOObI U MWHepanbHbIX BewecTB B kreTtke. [lopgaepxaHue
ocMoTMYeckoro banaHca.

Benkun. CoctaB n ctpoeHune 6enkoB. AMUHOKUCIOTbI — MOHOMEpPbI B6enKoB.
He3ameHnMble N 3aMeHUMble aMUHOKUCNOTbI. AMUHOKUCITOTHBIA COCTaB. Y POBHU
CTPYKTYpbl ©enkoBon Monekynbl (NepBuyHasi, BTOPUYHAs, TpeTuyHast W
yeTBEpPTMYHAs CTPYKTypa). Xumumyeckne cBonctBa 6enkoB. buonorndeckue
dyHKUMM BenKoB.

depmeHTbl — Ouonormyeckne katanmsaTtopbl. CTpoeHue depmeHTa:
aKTUBHbIN LEHTP, cybcTpaTtHasa cneundudHocTb. KodepMeHTbl. ButamuHbl.
OTnuumnsa oepmMeHToB OT HEOPraHUYECKMUX KaTanmnsaTopos.

YrneBogbl: MOHOcaxapuabl (rnioko3a, pubo3a u  agesokcmpubosa),
ancaxapuabl (Caxaposa, naktosa) W nonucaxapugbl (Kpaxman, TrJIMKOreH,
uennonosa). buonornyeckne yHKUMM yrreBoaOB.

Jinnngel:  Tpurnuuepuabl, docdonunuasl, crepouabl. [MapodurbHO-
rmaopodobHble cBoncTBa. buonornveckne dyHkumm nunugoB. CpaBHeHWe
yrneeooB, 6erikoB 1 IMNMAOB Kak UCTOYHUKOB 3HEPruu.



HykneuHoBble kucnotel: OHK wn PHK. Hykneotngbl — mMoHOMepbI
HyKnenHosbIX Kucnot. CtpoeHne n dyHkumm OHK. CtpoeHne n dyHkumm PHK.
Buabl PHK. AT®: ctpoeHue n oyHKumn.

LinTonorma — Hayka o0 «knetke. KneTtoyHas Teopus — npumep
B3aMMoOencTeus mnaem u aktoB B Hay4yHOM no3HaHuu. Metoabl M3yyeHus
KNeTKN.

KneTka kak uenocTHas xwuBad cuctema. O6uwue npusHakm KeTok:
3aMKHyTas HapyxHass membpana, monekynbl [HK kak reHeTnyeckui annapar,
cucTema cuHTesa bernka.

Tunbl KNETOK: aykapuoTuyeckass U npokapuotmnyeckas. OcobeHHoCTH
CTPOEHNsA npokapuoTudeckon knetkn. KnetouHas cteHka O6aktepun. CTtpoeHue
aykapnotmyeckon knetku. OCHOBHbIE OTMANYUS PaACTUTESNbHOW, XUBOTHOW W
rPUBHON KNeTKu.

[MOBEPXHOCTHbIE CTPYKTYPbl KNETOK — KNEeTOYHasi CTEHKA, FMUKOKaNuKC, WX
dyHKumK. NnasmaTnyeckass memopaHa, eé csonctea u pyHkumn. Lintonnasma m
eé€ opraHongbl. OgHomembpaHHble opraHomnabl kneTku: AMNC, annapaT Nonbaxn,
nun3ocombl. [NonyaBTOHOMHbIE OpraHouMAbl KNEeTKU: MUTOXOHAPWUKW, nnacTuabl.
[MpoucxoxaeHne muToxoHapun M nnactng. Buobl nnactua. HememOGpaHHble
opraHouabl KneTkn: puboCcOoMbl, KMNETOYHbIA LEHTP, LUEHTPUOMKN, PECHUYKM,
XryTUKU. OYHKUMN OpraHoOMaoB KIeTku. BkoyeHus.

Anpo — perynatopHbln LeHTp kneTtkn. CTpoeHune sapa: saepHast obonouka,
Kapuonnasma, XpoMaTuH, SAPbLILWKO. XPOMOCOMBbI.

TpaHCcnopT BeLWEeCTB B KreTKe.

HemMoHcTpauuum:

MopTpeTbl: A. JleseHryk, P. I'yk, T. WWeaHH, M. WUnengeH, P. Bupxos, [Ox.
YotcoH, ®. Kpuk, M. YunkuHc, P. ®paHknuH, K. M. bap.

AOuarpammbl:  «PacnpegeneHne XUMUYECKUX 3MEMEHTOB B HEXWBOM
npupoaey», «PacnpegeneHme XMMNUYeCKnx NEMEHTOB B XXUBOW NPUPOAEY.

Tabnuubl 1 cxembl: «llepuogndeckas Tabnvua XMMUYECKUX ONEMEHTOBY,
«CTpoeHne wmonekynbl BoAbl», «buocnHTes Genkay», «CTpoeHne Monekynbl
6enkay», «CTtpoeHne depmeHTay, «HyknenHosble kucnotbl. JHK», «CTpoeHue
mMonekynbl AT®», «CTpoeHne aykapuoTuyeckon Knetkm», « CTpoeHue XnBOTHOM
KneTkn», «CTpoeHue pacTuTenbHon KreTku», «CTpoeHue npoKapuoTUYEeCKOn
KneTkny, « CTpoeHne saapa KneTkuy», «Yrnesoably, «Jiunuably.

O6opynoBaHue: CBETOBOM MUKpPOCKON, obopyaoBaHwe Ona NpoBeAeHUd
HabnOeHN, U3MEPEHUN, SKCNEPUMEHTOB, MUKponpenapaTbl pacTUTENbHbIX,
XUBOTHbIX 1 BakTepuanbHbIX KNETOK.

NabopaTopHble N NnpakTnyeckue padboThl:

NNabopatopHaa pabota Ne 1. «M3yyeHue KaTanUTUYECKOM aKTUBHOCTU
depMeHTOB (Ha NpuMepe amunasbl UNK KaTanasbl)».

JTabopaTtopHaa pabota Ne 2. «M3yyeHne CTPOEHUA KNEeTOK pacTEHUN,
XMBOTHbIX N BakTepuin Noa MMKPOCKOMOM Ha rOTOBbIX MWUKponpenaparax u ux
onucaHuey.

Tema 4. XKusHeneaTenbHOCTb KIETKWU.

O6wmeH BewecTB, unu metabonmam. Accumunaums (nnactTudecknin obmen)
n guccnmunauus (sHepreTuyecknin obMeH) — aBe CTOPOHbI €AMHOro npouecca



mMeTabonuama. Pornb 3aKOHOB COXpaHEeHWsi BeLleCTB U 9HEepruv B MOHMMaHUK
meTabonunama.

Tunbl obmeHa BewecTB: aBTOTPOMHLIN U retepoTpodHbin. Ponb
depmeHTOB B 06MeHe BeLEeCTB 1 NpeBpaLleHnun SHEPTnnN B KNeTKe.

doTtocuHTe3. CseToBas M TemHoBas asbl (oTocuHTe3da. Peakumn
doTocmHTE3a. OPPEKTUBHOCTb (POTOCMHTE3a. 3HadeHMe OTOCUMHTEe3a Ans
Xn3Hn Ha 3emne. Bnuanue ycnosBun cpegbl Ha OTOCMHTE3 M CMOCOObI
NOBbILLUEHNA ero NPOAYKTUBHOCTU Y KYJTbTYPHbIX pacTEHUMN.

XemocuHTe3. XeMocuHTesupytowme 6aktepun. 3Ha4YeHME XeMOCUHTe3a
ONS KU3HM Ha 3emrne.

OHepreTnyecknn odbmeH B knetke. PaclwenneHve BellecTs, BblaeneHne u
aKKyMynupoBaHME 3HeprMM B KneTke. JTanbl 3HepretMyeckoro obmeHa.
mukonus. bpoxeHne n ero Buabl. KNCNOpoAHOE OKUCMEHUEe, UKW KIeTOYHOoe
AblXaHue. OkucnutensHoe docdopunmpoBaHue. AP PEKTUBHOCTb
9HepreTnyecKoro oobmeHa.

Peakumn maTpuyHoro cuHTesa. [eHeTudeckas wuHdopmauma wn  OHK.
Peanusauus reHetnyeckon uHdopmaumm B KreTke. [eHeTMyeckun Kog n ero
cBoucTBa. TpaHcKkpunuust — matpuiHbin cnHtes PHK. TpaHcnauus — 6GUocuHTE3
benka. 3Ttanbl TpaHcnsauun. KogupoBaHne amuHokucnoT. Ponb pubocom B
buocuHTese bernka.

HekneTouHble hopMbl xM3HN — BUpYCbl. VIcTopna oTkpbiTus Bupycos (4. U.
MBaHoBCkun). OCOBEHHOCTM CTPOEHMUS WU XKU3HEHHOrO LUMKNa BUPYCOB.
Baktepnodarn. bonesHn pacTeHuin, XMBOTHbIX W YerioBeka, Bbl3blBaeMble
Bupycamun. Bupyc mmmyHogedpuumta venoseka (BUY) — Bosbyautens ClrlA0a.
O6paTHass  TpaHcKpunuua, peBepTasa WM uHTerpasa. [lpodunakTuka
pacrnpocTpaHeHns BUPYCHbIX 3aboneBaHni.

HemoHcTpauuu:

MopTpeTbl: H. K. Konbuos, . N. UesaHosckuin, K. A. Tummnpnases.

Tabnuubl 1 cxembl: «Tunbl NUTaHus», «MeTtabonnamy», «MuUToXoHOPUSAY,
«OHepreTnyeckum obmeny, «Xnoponnacty, «PotocnHTesy, «CtpoeHne OHK»,
«CTpoeHne u QyHKUMOHMpOBaHWE reHay», «CuHTe3 Oenkay», «leHeTunyeckui
kKog», «Bupycbl», «baktepuodarn», «CTpoeHMe W KMU3HEHHbIN LMK BUpyca
ClMOa, 6aktepnodaray, «Pennukauma OHK».

O6opynoBaHue: mogenu-annnnkauum «Yasoenune OHK n TpaHckpunums»,
«bunocuHTes 6enka», «CTpoeHne kneTkm», mogenb cTpykTypbl AHK.

Tema 5. PaaMHOXeHUe U nHauBMuAayanbHoe pa3BuTMe OpraHM3MoB.

KneToYHbIM UMKN, UAN XU3HEHHbIN UMKN KneTku. WHTepdasa n mutos.
[Mpoueccol, NpoTekawwme B MHTepdase. Pennukaumsa — peakumss MatpuyHOro
cuHtesa [OHK. CtpoeHue XpomMocoM. XpPOMOCOMHbIN Habop — KapuoTum.
OnnnongHeln - 1M ranfnougHbli - XPOMOCOMHbIE  Habopbl.  XpomaTuabl.
LinTonornyeckne OCHOBbI Pas3MHOXEHUA W UHAMBUOYASNIbHOMO  PasBUTUSA
OpraHn3mosB.

HeneHne knetkm — muto3. Ctagum mutosa. lNpoueccol, nponcxogsawme Ha
pasHbIX CTaanax MuTo3a. bronornyeckunn cmbici MUTO3a.

Mporpammupyemas rmbéenb KneTku — anonToa.

dopMbl pa3aMHOXeHUsT opraHM3moB: 6ecnonoe n nonosoe. Buael 6ecnonoro
Pa3MHOXEHUS: [eNneHne HagBoe, MNOYKOBaHME OAHO- UM MHOTOKMNETOYHbIX,



crnopoobpasoBaHue, BeretaTuBHOE pa3MHOXeHue. KMckycctBeHHOe
KNOHMpPOBaHWE OpPraHN3MoB, ero 3Ha4YeHne ans cenekumn.

[MonoBoe pasMHoXeHue, ero oTnnyms ot 6ecnonoro.

Menos. Ctagun menosa. lNpouecchl, npoucxogsiwime Ha CTagusax Menoasa.
[MoBegeHne xpomocom B Mewnose. KpoccuHrosep. buonorudeckuin cmbicn wm
3HayeHue meno3sa.

lameToreHes — npouecc obpas3oBaHWA MOMOBbIX KMNETOK Yy >KMBOTHbIX.
[MonoBble xenesbl: CEMEHHNKN U andHukn. OBpasoBaHMe U pasBuUTME MOSTOBbIX
KNneTok — rameTt (crnepmaTto3on, suuekrietka) — crepmaTtoreHe3 M OBOreHes.
OcobeHHOCTN CTpoeHUa SANUEKNEeTOK U cnepmaTto3onaoB. OnnogoTBOpPEHME.
[MapTeHoreHes.

WHanBnayanbHoe pasButMe (OHTOoreHes). OMOpuoHanbHoe passuTue
(ambpuoreHes). JTanbl 9MOPMOHANTbLHOIO PasBUTUSA Y NMO3BOHOYHbLIX XMUBOTHbIX:
apobneHuve, racTpynsaums, opraHoreHes. lNoctombpuoHanbHoe passutue. Tunbl
NOCTaIMOPUOHANbLHOIO pasBUTUA: NpAMOe, Hernpsmoe (NM4nHoYHoe). BrngaHue
cpeabl Ha pasBUTUE OpraHM3mMoB, (PakTopbl, CNOCOBHbIE Bbl3blBaTb BPOXKAEHHbIE
ypoacrtea.

PocTt 1 passutme pacteHun. OHTOreHe3 LIBETKOBOIO pacTeHUs: CTPOeHue
CeMeHu, CTaann pasBuUTUS.

demMoHcTpauuu:

Tabnuubl 1 cxembl: «POpMbl PaA3MHOXEHUA OpraHnM3mMoB», «[lBOMHOE
onnogoTBOPEHNE Y LBETKOBbIX pacTeHuny, «BeretatuBHoe pasMHOXeEHue
pacteHun», «[eneHune knetkn 6aktepuny, «CTpoOeHMEe NOoSIOBbIX KMAETOKY,
«CTpoeHne xpomocoMbl», «KneTouHbin uukny», «Pennukauma OHK», «Mwnto3sy,
«Meno3a», «lNpsamoe n HenpamMoe passuTtue», « ametToreHes y MnekonmtarLmx n
yernoBeka», « OCHOBHble CTaguu OHTOreHe3a.

O6opynoBaHue: MUKpOCKON, MUKponpenapaTbl «CnepmaTtosounabl
MIeKonuTarLLero», «AunuekneTka mrekonutaroweroy, «KapnmoknHes B KneTkax
Kopellka nyka», MarHuTHasi moenb-annnukauus «[eneHve knetkny», mMoaesb
AHK, mogenb meTagasHoM XpOMOCOMBbI.

NabopaTopHble N NnpakTnyeckue padboThl:

JTabopaTtopHas pabota Ne 3. «HabnwogeHne muTO3a B KreTKax KOHYMKa
KOpeLUKa fyka Ha roToBbIX MUKpornpenapaTax».

JTabopaTtopHas pabota Ne 4. «M3ydyeHne CTpPOeHMsi MOSMOBbLIX KMNEeTOK Ha
roTOBbIX MUKpONpenapaTax».

Tema 6. HacneacTBeHHOCTb U U3MEHYMBOCTbL OPraHU3MoOB.

MpeomeT © 3agaun reHeTukn. Wctopus passButua reHeTukn. Pornb
uuTonormm 1M amMOpuonorMn B CTaAHOBMIEHMM reHeTuKW. Bknag poccumckux u
3apybexHbIX  y4éHbIX B pa3BuTMe  reHeTukn.  MeToabl  FeHeTUKu
(rmbpugonormnyeckmn, LMTOreHeTUYECKUHN, MOMEKYNSAPHO-reHETUYECKUI).
OcCHOBHble reHeTudeckme NoHATUSA. eHeTudeckass CUMBONKWKA, UCNOMb3yeMas B
cxemax CKpeLuuBaHun.

3aKOHOMEPHOCTM  HacneaoBaHUs  MPU3HAKoB,  yCTaHoOBIiEHHble [
MeHgenem. MoHornbpuaHoe ckpewuBaHue. 3akoH eguHoobpasus rmbpuaos
nepBoro nokoneHus. [lpaBMno OOMMHUPOBAHUSA. 3aKkOH  paclenseHuns
npu3HakoB. ['MnoTesa YicToThbl rameT. [lonHoe u HenonHoe AOMUHUPOBAaHME.



OurnbpunagHoe  ckpelumBaHMe. 3akOH  HE3aBUMCUMOro  HacnegoBaHUs
npusHakoB.  LluToreHeTMyeckne  OCHOBbl ~ OUrMOPUOHOIO  CKpPELUMBAHUS.
AHanuaupyroLiee CKpelunBaHue. Mcnonb3oBaHue aHanusmpytoLiero
CKpeLuMBaHus ansi onpeaeneHns reHotuna ocoowm.

CuenneHHoe HacnegoBaHwe npudHakoB. Pabora T. MopraHa no
cuenneHHOMYy HacnegoBaHMlO TreHoB. HapyweHue cuenneHuss reHos B
pesynbTaTe KpOCCMHroBepa.

XpOMOCOMHasi Teopusi HacneacTBEHHOCTU. ['eHeTnYecKkme KapThl.

"eHeTMKa nona. XpoMOCOMHOe onpeaerieHne nosia. AyTocoMbl U NOSIOBbIE
XpPOMOCOMbI. [[OMOrameTHble N reTeporaMeTHble OopraHu3mbl. HacnepgoBaHue
NPWU3HaKoB, CUENMEHHbIX C NMOSIOM.

N3MeH4YMBOCTb. Buabl N3MEHYMBOCTU: HeHacneacTBeHHas n
HacneacTBeHHasa. Ponb  cpegbl B HeEHAcNeACTBEHHOM  M3MEHYMBOCTM.
Xapaktepuctuka MoandUKaLuMOHHOM U3MEHYMBOCTU. BapwuaumoHHbin pag wm
BapuauuoHHas KpuBasi. Hopma peakuum npusHaka. KonuyecTBeHHble WU
KaueCTBEHHbIE MPU3HaKM MU MUX HOopma peakuun. CBomctBa mMoandUKaLMOHHOM
N3MEHYNBOCTMW.

HacnepctBeHHasa, unu reHoTunuyeckasa, U3mMeH4YnmBocTb. KomOuHaTuBHas
M3MeH4YMBOCTb. Meno3 1 nonoBoM MNpouecc — OCHOBA KOMOMHATMBHOWM
n3MeH4mBoCcTn. MyTauMOHHAa UW3MeHYMBOCTb. Knaccudumkaums MyTauuin:
FeHHble, XPOMOCOMHbIE, FEHOMHbIE. YacToTa 1 NpUYnHbLI MyTauun. MyTtareHHble
dakTopbl. 3aKOH FOMOJSIOMMYECKNX PAAOB B HacneACcTBEHHOW M3MeH4YmMBOCTM H.
. BaBunosa.

BHesgepHaa HacneacTBEHHOCTb U UBMEHYNBOCTb.

leHeTuka 4enoeka. Kapuotmn 4yenoBeka. OCHOBHble MeTOAbl FEHETUKMU
yenoBeka. reHeanorn4eckun, Onn3HeLoBbIN, LNTOreHeTUYECKUN,
Buoxummndecku, MonekynspHo-reHeTnyecknn. CoBpeMeHHOe ornpeaeneHune
reHoTuna: NosIHOreHOMHOE CEKBEHWPOBAHWE, FrEHOTUNMPOBAHNE, B TOM YuUCHE C
nomowbto UP-aHanu3a. HacnegctBeHHble 3aboneBaHMs 4ernioBeKa: reHHble
bonesHn, 6onesHn ¢ HacneacTBEHHOW NPeapacnofioXXEHHOCTLH, XPOMOCOMHbIE
6onesHn. ComaTuyeckme W reHepaTtMBHble MyTauuu. CTBOMOBbIE KNETKMU.
MpuHUKMNBLI 340pOBOro obpasa >KMU3HW, ANArHOCTUKK, NPOUNAKTUKN U NeYeHns
reHeTuyecknx 6onesHen. Meanko-reHeTUYECKOE KOHCYNbTUpOBaHue. 3HavyeHune
MEOVLNHCKOM TreHeTUKM B NpeaoTBPaLLEHUM U NIEYEHUUN TEHEeTUYECKUX
3aboneBaHuin Yenoseka.

OemMoHcTpauuum:

MopTpeTbl: . MeHpenb, T. Moprah, . ge ®pus, C. C. YeTteepukos, H. B.
TumodpbeeB-Pecosckunin, H. . BaBunos.

Tabnuubl ©n  cxembl:  «MoHoOrMbpuaHoe  CKpewuBaHME U €ro
uMTOreHeTn4deckas OcCHoBay», «3aKOH paclUensieHMss U ero uuToreHeTudeckas
OCHOBa», «3akOH 4YuUCTOTbl rameT», «durMbpuaHoe  CKpelunBaHuey,
«UnTtonornyeckne - OCHOBbI ~ OUMMOPUMAHOIO  CKpeLnBaHUNA», «Meno3s»,
«B3anmogencrteme annenbHbIX reHoB», «[eHeTuyeckme KapTbl pacTeHun,
XUBOTHbIX U 4YenoBekay, «[eHeTuka nonay», «3aKOHOMEPHOCTU HacreaoBaHus,
cuenneHHoro c¢ nosiom», «Kapuotmnbl 4erioBeka W XMBOTHbIX», «Buabl
n3MeH4mBocTM», «MogudunkaumoHHas N3MEHUYNBOCTbY, «HacnegoBaHue pesyc-
dakTopa», «'eHeTnka rpynn kpoBuy», « MyTaunmoHHasA N3MEHUYNBOCTbY.



O6opynoBaHue: mogenu-annnvkaumm «MoHormbpugHoe CcKpelumBaHme,
«HenonHoe pomuHupoBaHue», «durmbpmgHoe ckpewmBaHuey, «llepekpéct
XPOMOCOM», MMUKPOCKON W MuKponpenapaT «[posoduna» (Hopma, myTauuu
dopMbl KpbINbEB U OKpacku Tena), repbapui «Fopox NoceBHOMY.

NabopaTopHble n NnpakTnyeckue padoThbl:

JTabopaTtopHasa pabota Ne 5. «/3ydyeHne pesynbTaToB MOHOIMMOPUAHOIO U
ANrMBpMOHOro cKkpewmBaHms y Apo3odunbl Ha rOTOBbIX MUKponpenapaTax».

JTabopatopHas pabota Ne 6. «M3yyeHne  moandUKaALMOHHON
N3MEHYMBOCTU, NOCTPOEHNE BapnaLMOHHOIO psida U BapuauuoOHHOW KPUBOWY.

JTabopaTtopHasa pabota Ne 7. «AHanu3 mytauun y apo3ocusbl Ha rotToBbIX
MUKponpenapaTax».

Mpaktnyeckasn pabota Ne 2. «CoctaBneHuve u aHanmM3 pPOAOCIOBHbIX
yernoBeka.

Tema 7. Cenekumsa opraHnamoB. OCHOBbl OMOTEXHOSOINN.

Cenekuma kak Hayka n npouecc. 3apoXaeHue cenekumm n goMecTukaums.
Yyenne H. W. BaBunoBa 0 ueHTpax MPOUCXOXAEHUS W MHOroobpasus
KyNbTYPHbIX pacTeHun. LleHTpbl NpoMCXoXaeHna AOMalLHUX KMBOTHbIX. CopT,
nopoga, LWramm.

CoBpeMeHHble MeToabl cenekuun. MaccoBbin U MHOMBMAOYANbHBLIN OTOOPLI
B CeNeKkunm pacTteHmn u XuBOTHbIX. OueHka akcTepbepa. brnmskopoacTBeHHoe
ckpewmBaHne — uHOpmauHr. Ymctas nuHusa. CkpewmBaHME YUCTbIX FUHUA.
"eTeposuc, nnu rmbpugHasa cuna. HepoacTBeHHOe CKpelumBaHue — ayTopuanHr.
OtpanéHHaa mmbpunansauma m e€ ycnexu. WCKYCCTBEHHbIM MyTareHes W
nonyvyeHne nonunnovMaoB. [OCTMXKEHUS CeNnekuMnm pPacTeHUr, XUBOTHBLIX W
MMKPOOPraHM3MOoB.

buoTtexHonorna kak oTpacnb Npou3BoacTBa. [eHHas uHXeHepus. DTanbl
co3gaHus pekombuHaHTHoM [OHK w©n TpaHcreHHbix opraHuM3amoB. KneTto4yHas
nHXeHepusa. KnetoyHble KynbTypbl. MUKpPOKNOHaNbLHoe pasMHOXEeHMUE pacTeHUN.
KrnoHnpoBaHue BbICOKOMPOAYKTUBHbBIX CENbCKOXO3ANCTBEHHbBIX OpPraHM3MoB.

JKofornyeckme M aTmyeckne  npobnemel. MO —  reHeTnyecku
MOAMPULNPOBAHHBIE OPraHU3Mbl.
[eMoHcTpauunu:

MoptpeTbl: H. WN. Basunos, N. B. Muuypun, I. 1. KapneyeHko, M. ®.
BaHoOB.

Tabnuubl 1 cxembl: KapTa «LeHTpbl npoucxoxgeHuss m MHoroobpasus
KyNbTYPHbIX pacTeHnny, «Mopoabl AOMALUHUX XUBOTHbLIX», «CopTa KynbTYypHbIX
pacteHnny, «OTtpanéHHaa rmbpuausauus», «Pabotbl akagemuka M. O.
MBaHoBa», «[Monunnongnsa», «O6bekTbl OuoTexHonorumy», «KnetoyHble
KynbTypbl 1 KITOHUPOBaHUE», « KOHCTpynpoBaHWE 1 NepeHoC reHoB, XPOMOCOMY.

O6opynoBaHue: Mynsbkum  MAogoB WM KOPHENNogoB  AMKUX  ¢opM U
KyNbTYPHbIX COPTOB pacTeHun, repbapuin « CeribCKOX03MCTBEHHbIE PACTEHUS».

NabopaTopHble n npakTuyeckue paboThbl:

OKckypeusi «OCHOBHblE MeTOoAbl U OOCTMXKEHUSI Cenekuunm pacTeHun wu
YXMBOTHbIX (Ha CerleKUMOHHYI0 CTaHUMI0, NIIeMEHHY0 depmy,
copToucnbiTaTeNbHbIN  y4acTOK, B TENAU4YHOE XO03\ANCTBO, nabopaTtoputo
arpoyHmBepcuTeTa Unm Hay4YHoro LueHTpa)».



11 KINNACC

Tema 1. 3BonUMOHHaA bmMonorus.

[MpeanocbINKn BO3HUKHOBEHUST 3BOSIOLMOHHOW Teopun. JOBOSIOLMOHHAS
Teopus U e€ mecto B buonorun. BnvsiHne 3BONIOLMOHHOM TEOPUN Ha pas3BUTUE
BGuonormm n gpyrmx Hayk.

CeugeTtennctBa aBonwouun. laneoHTonornvyeckne: nocrneaoBaTenbHOCTb
NnosBNeHUss BUAOB B MarieoHTONONMYEeCcKoON neTonucu, nepexonHble OOpPMbI.
Buoreorpacuyeckue: cxoactso M pasnuume dayH un rnop MaTtepukos W
OCTPOBOB.

OMbpuronornyeckne: cxoactea U pasnuumd 3MOPUOHOB pasHbiX BUAOB
NO3BOHOYHbIX. CpaBHUTENbHO-aHAaTOMUYECKME: TOMOJSIOTMYHbIE, aHanornyHble,
PYAUMEHTapHbIE OpraHbl, aTaBuamMbl. MonekynsapHo-buoxmmmnyeckme: CXoacTBO
MEXaHW3MOB HacneACTBEHHOCTM W OCHOBHbIX MeTabonmyeckux nyTen y Bcex
OpraHn3moB.

oBonounmoHHaa Teopus Y. [apsBuHa. [lpeanocbinkM BO3HUKHOBEHUS
AapsvHM3Ma. [Bwxywine cunbl asosnioumm BuaoB no [JapBuHy (M30bITOYHOE
pasMHOXeHWe NPU OrpaHUYEeHHOCTU PecypcoB, HeonpeaenéHHas N3MEHYMBOCTD,
bopbba 3a cyuwiecTBoBaHWe, eCTECTBEHHbBIN OTOOP).

CuHteTnyeckas teopus aponoumm (CTI) n eé OCHOBHbIE NOJTOXEHWS.

Mukpoasontoums. Nonynauma kak eanHuba Buga n 3BOoLnN.

Asvxywine cunbl (haktopbl) asonoummM BMAOB B npupoge. MyTaunoHHbIN
npouecc u KoMbuHaTMBHAA M3MEHYMBOCTb. [1OMNyNsUMOHHbIE BOSIHbI U Opend
reHoB. N3onsauma n murpaums.

EcTtecTBeHHbIN 0OTOOp — Hanpasnawwmn dakrtop asonwoumn. Popmbl
eCcTeCcTBEeHHOro otbopa.

[MpncnocobneHHOCTb OpraHn3MoB Kak pesyrnbTaT asosiouuun. [Mpumepsl
npucnocobnenunn y opraHnamoB. ApoMopdo3bl U nanoagantaumu.

Bug wn BupgoobpasosaHne. Kputepun Buga. OCHOBHble  (hopMbl
BUoobpasoBaHus: reorpadnyeckoe, 9KoNormn4eckoe.

Makpoasoniouns. Popmbl  aBofOUMK:  UNeTU4eckasa, OUBEPreHTHas,
KOHBEpreHTHas, napannensHas. HeobpatnmocTb 3BONOLUN.

[MpoucxoxageHne OT HecneunanmnanpoBaHHbIX nNpeakos. [Mporpeccupytollas
cneunanunsauus. AgantMeHas paguaums.

demMoHcTpauuum:

MopTtpeTbl: K. IlInHHen, XK. b. Jlamapk, Y. OdapsuH, B. O. KoBanesckuin, K. M.
Bap, 3. Nekkenb, ®. Mionnep, A. H. Ceepuos.

Tabnvubl n cxembl: «PasBuTMe OpraHuM4eckoro Mwupa Ha 3emney,
«3apoabiwn MO3BOHOYHbLIX KMBOTHbIX», «ApxeonTepukc», «dopmbl 60pbObI 3a
cywiectBoBaHney», «ECTecTBeHHbINn 0TOop», « MHOroobpasne copToB pacTeHUny,
«MHoroobpasune nopos  XXMBOTHbLIXY, «Monynauumny, «MyTauunoHHasa
N3MEHYMBOCTLY, «Apomopdo3bly, «Manoagantaunny, «Obwan gereHepaumsay,
«[Bmxywme cunbl asonwoumny, «KapTa-cxema MaplpyTta nyTtewectsus 4.
HapeuHa», «bopbba 3a cyuiectBoBaHue», «lpucnocobneHHoCcTb OpraHn3moBy,
«eorpadmnyeckoe BuaoobpasoBaHuey, «Akonornyeckoe BnaoobpasoBaHuey.

O6opynoBaHMe: KONMekumsi HaCeKkoMbIX C PasfnUYHbIMW TUMAMKU OKPacKw,
Habop nnogoB M ceMsH, konnekumsa «lMpumepbl 3alUTHBLIX NPUCNOCOBNEHUN Y



XUBOTHbIX», Mogenb «OCHOBHble HanpaBsieHUs 9BOMUUNY», 06bEMHas Moaerb
«CTpoeHune rofloBHOro Mo3ra no3BOHOYHbIXY.

Buoreorpadudeckaa kapta wMupa, Konnekuns «PopmMbl  COXpPaHHOCTU
NCKOMaeMbIX >XMBOTHbIX W pacTeHuMh», Modenb annnukauus «[lepekpéct
XpPOMOCOMY», BIaxHble npenapatbl «Pa3Butne Hacekomoro», «Passutne
narywkuny», Mukponpenapat «posoduna» (Hopma, mytauum oopMbl KpbISTbEB U
OoKpacku Tena).

NabopaTopHble n NnpakTnyeckue padoThl:

JTabopaTtopHas pabota Ne 1. «CpaBHeHue BMAOB N0 MOPONOrn4eckomy
KpUTEPUIOY.

JTabopaTopHas paboTta Ne 2. «OnucaHme npncnocobrneHHOCT opraHnama um
€€ OTHOCUTENbHOro Xapakrepay.

Tema 2. BO3HUKHOBEHUE U pa3BUTUE XNU3HU Ha 3emne.

[loHay4Hble npeacTaBfieHns O 3apoXXAEHUU XWU3HW. HaydHble rvnoTesbl
BO3HUKHOBEHUS XM3HM Ha 3emne: abuoreHe3d M naHcrnepmus. Xumuyeckas
aponounsa. ABMOreHHbIn CUHTE3 OpraHMYecKMX BeELLECTB U3 HeopraHUYecKuXx.
JKcnepuMeHTanbHoe nNoATBEPXAEHNe XUMUYecKon a3Bonwumn. HavanbHble
atanbl Guonornveckon asonoumn. [mvnotesa PHK-mupa. ®opmuposaHue
MeMOpPaHHbIX CTPYKTYP W BO3HWKHOBEHME MNPOTOKNETKWU. lNepBble KNEeTkn u ux
apontounsa. PopmmpoBaHMe OCHOBHbIX MPYMM XUBbIX OPraHU3MOB.

PasBuTtune xnsHn Ha 3emne no apam u nepmnogam. Katapxen. Apxenckas u
npoTeposonckas apbl. [laneos3onckas apa M €€ nepuoabl: KeMOpPUINCKUNA,
OPAOOBUKCKUI, CUNYPUNCKUINA, OEBOHCKUN, KAMEHHOYTOMNbHbINA, NEPMCKUN.

Me3o3onckasa apa 1 e€ nepunoabl: TPMacoBbIN, KOPCKUIA, MENOBOM.

KanHo3onckass 9pa w”n €€ nepuogbl: NaneoreHoBbl, HEOreHOBbIN,
aHTPOMNOreHoBbLIN.

XapakTepucTuka knumata u reosiormdyeckux npoueccos. OCHOBHble aTarbl
9BOMOUMN PACTUTESNTIBHOIO U XXMBOTHOIMO Mupa. ApoMopdo3bl Y pacTeHUn W
XMBOTHBbIX. [MosiBNeHne, pacuBeT 1 BbIMUPaHWE TPYNM XUBbIX OPraHN3MOB.

Cuctema opraHuM4yeckoro Mumpa Kak oTpaxeHue aonitounn. OCHOBHbIE
cucTemMaTmyeckue rpynmnbl OpraHM3mMoB.

OBontounsa yenoseka. AHTPONONOrus Kak Hayka. PasButne npeacraBneHum
0 npoucxoxgeHun yenoseka. Metogbl n3ydyeHna aHtponoreHesa. Cxoacrtea U
pasnuums YyenoBeka u XXMBOTHbIX. CUCTeMaTUYECKOE MONOXEHNE YeroBeKa.

Asmxywine  cunbl (dbakTOopbl)  aHTpoOmnoreHesa. HacnepcrteeHHas
M3MEHYMBOCTb W eCTecTBeHHbIn 0oTbop. OO6WecTBeHHbIM 00pa3 XM3HWY,
N3roToBMEHNEe opyaun Tpyaa, MbllLfEeHNe, peyb.

OcCHOBHble CcTagum U BEeTBM SBONIOUUM  YerioBeKa: aBCTPasonuUTEKMU,
Uenosek ymenbin, Yenosek npamoxogsawmn, Yenosek HeaHOepTanbCKUN,
UenoBek pasyMHbln. Haxogkn mckonaemblx OCTaTKOB, BpPeMS CyLLeCTBOBaHUS,
obnacTtb pacnpocTpaHeHus, 06BEM rofiloBHOro Mo3ra, 0b6pas XXusHu, opyaus.

Yenoseyeckne pacbl. OcHOBHble 6Gonblune pacbl: eBporneovaHas
(eBpasuickasi), Herpo-aBcTpanoungHasa (dKkBaTopuanbHasi), MOHrosiongHas
(asnatcko-amepukaHckast). YepTbl  npucrnocobneHHocTn  npeacTaBuTenen
YerioBeYEeCKNX pac K YCIiOBMSIM CyLLLeCTBOBaHUA. EQMHCTBO YenoBeYveckux pac.
KpuTtuka pacusma.

demMoHcTpauuum:



MopTpeTtbl: ®. Peawn, J1. Mactep, A. . OnapuH, C. Munnep, . FOpu, 4.
[apsBuH.

Tabnuubl 1 cxembl: «Bo3HnkHoBeHne ConHevyHom cuctembl», «Passutue
opraHuyeckoro Mupa», «PactutenbHasa knetka», «KMBOTHasa KneTkay,
«lMpokapuoTtnyeckasa knetka», «CoBpeMeHHas cuctema OpraHM4Yeckoro mupay,
«CpaBHeHMEe aHaTOMWUYECKUX YepT CTPOEHUs1 YerioBeKka M 4YerioBeKoobpasHbIX
06e3bsiH», «OCHOBHble MecTa nNaneoHTONOMNMYECKNX HaxoO4oK MNpenkos
COBpPEMEHHOro yernoBeka», «[peBHenwe nogn», «dpesHue noan», «lepsble
COBpEMEHHbIE Noagny, «HenoBeveckmne pachl».

O6opynoBaHue:  mynskn  «lpoucxoxageHne — 4venoseka»  (BHOCTbI
aBcTparnonureka, nNUTekaHTporna, HeaHAepTanbLla, KpOMaHbOHLA), Cnenku unm
N306pakeHnsi KaMeHHbIX opyaun nepBOObITHOrO YenoBeka (KaMHM-4Yonnepbl,
pybuna, ckpebna), reoxpoHonormyeckas Tabnuua, konnekums «Popmebl
COXPaHHOCTM UCKOMaEMbIX XXMBOTHbIX U PACTEHNNY.

NabopaTopHble n NnpakTnyeckue padoThl:

[MpakTnyeckasa pabota Ne 1. «N3y4yeHne nckonaembiX OCTaTKOB pacTEHUN U
XMBOTHbIX B KOJNMEKLNAXY.

OKCKypcust «DBOMOLMSA OpraHnyeckoro mmpa Ha 3emne» (B eCTeCTBEHHO-
Hay4HbIN UNN KpaeBea4eCKnin My3en).

Tema 3. OpraHnambl 1 OKpyXKaroLasa cpeaa.

JKonorna Kak Hayka. 3agayv v pasgernbl akonornn. Metoabl 3KoNormyecknx
nccrnegoBaHumm. IKONorn4yeckoe MMpPoOBO33pEHNE COBPEMEHHOMO YerioBeKa.

Cpeabl obutaHus opraHM3MOB: BOAHasi, Ha3eMHO-BO34yLIHasA, NOYBEHHas,
BHYTPUOPraHn3mMeHHas.

Okonornyeckne daktopbl. Knaccudukaums akonormyecknx ¢akTopos:
abvotndeckne, OmoTuUYeckMe W aHTpornoreHHole. [lecTBME 3KONOrMYecKnx
dhakTOpPOB Ha OpraHNU3Mbl.

AbBuoTtunyeckune drakTopb!: CBeT, TemnepaTtypa, BJT@XXHOCTb.
doTtonepuoamsm. [MpucnocobneHnss opraHM3mMoB K OeUCTBUIO abnoTuyecKmnx
dakTopoB. bronornyeckne puTMbI.

BuoTtnyeckune drakTopbl. Buapl BroTmnyecKknx B3aMMOAENCTBUN:
KOHKYPEHLNS, XULWHNYEeCTBO, CMBMO3 1 ero popmebl. Napasntmuam, koonepawms,
MYyTyanuam, KOMMeHcanuam (KBapTUpaHCTBO, HaxnebHu4ecTBo). AMeHcanuswm,
HenTpanuaMm. 3HadeHue OMOTMYECKMX B3auMOOENCTBUM AN CyLeCTBOBAHUSA
OpraHM3MoB B NPUPOLHbIX coobLlecTBax.

JKosornyeckne xapaktepuctmkn nonynsumn. OCHOBHblE MNoKasaTenm
nonynauumn: YUCNEHHOCTb, MMOTHOCTb, POXOAEMOCTb, CMEPTHOCTb, MNPUPOCT,
mMurpaums. AnHamuka YNCrneHHOCTN NoNynaumMm 1 eé perynaums.

demMoHcTpauuum:

MopTtpeTol: A. T'ymbonbart, K. ©. Pynbe, 3. ['ekkenb.

Tabnuubl 1 cxembl: kapTa «[pupogHble 30HbI 3emnuy, «Cpeabl obuTaHua
opraHusmoBy», «®doTonepunoanamy, «llonynaummy», «3aKOHOMEPHOCTM pocTa
YUCNEHHOCTU NoNynsaunn NHysopun-Tydenskny, «lMuwesbie Lenmy.

NabopaTtopHble U NnpakTu4yeckue paboTbi:

JTabopatopHasa pabota Ne 3. «Mopdonornyeckne ocobeHHOCTU pacTEHUN
N3 pasHbIX MECT 0BUTaHUAY.



JTabopatopHaa pabota Ne 4. «BnusHue cBeTa Ha pPOCT M pasBuUTUE
YepEHKOB Koreyca.

[MpakTnyeckan pabota Ne 2. «[lMogc4éT nMOTHOCTM MNONyNAUUKA pPasHbIX
BUOOB pacTEHUNY.

Tema 4. CoobLiecTBa 1 3aKornormyeckme cCUCTeMbl.

CoobuwectBo opraHmamoB — 6uoueHos. CTpykTypbl GuoLeHo3a: BMAoBas,
npocTpaHCcTBeHHas, Tpodmyeckas (nuwesasi). Buabl-gomunHaHTbl. CBA3M B
BGuoueHose.

Jkornornyeckne cuctembl (3kocuctemsbl). [loHsaTMe o6 akocucteme u
buoreoueHo3e. DyHKUMOHASTbHbIE KOMMOHEHTbI 3KOCUCTEMbI: MPOOYLEHTHI,
KOHCYMEHTbI, peayueHTbl. KpyroBopoT BeLLECTB M MOTOK 3HEPTMM B IKOCUCTEME.
Tpodomyeckne (nuuieBble) ypOBHM 3JKOcuUCcTeMbl. [lvweBble uUenn ©n  ceTu.
OcHoBHble MOKasaTenn 3aKocUcTeMbl: Buomacca, NpoayKumsi. JKorornvyeckme
nMpamuabl:  NPOAYKUMM, YUCIEHHOCTU, 6uomaccbl. CBOWCTBA 3KOCUCTEM:
yCTONYMBOCTb, cCamoperynsaumus, passutne. Cykueccus.

[MpupoaHbIE 3KOCUCTEMBI. JKOCUCTEMbI O3EP N peK. JKOCUCTEMA XBOMHOIO
NN LUMPOKONIMCTBEHHOrO feca.

AHTPONOreHHble  9KOCUCTEMbI.  Arpoakocuctembl.  YpOO3KOCUCTEMBI.
Bruonornyeckoe n xo3saMCTBEHHOE 3HAaYEHNEe arpo3KOCUCTEM N YpOOIKOCUCTEM.

BuopasHoobpasme kak dpakTtop YCTOMYMBOCTM 3KocucTeM. CoxpaHeHue
BGuonornyeckoro pasHoobpasus Ha 3emne.

Yyenue B. W. BepHagckoro o 6uocdepe. paHuubl, cOCTaB U CTPYKTypa
buocepbl. Knpoe BewectBO U ero yHkumn. OcobeHHocTn Buocdepbl Kak
rnobanbHOM 3KocucTembl. [uHamuyeckoe paBHoBecue M obpaTHas CBA3b B
BGuocdepe.

KpyroBopoTbl BeLECTB 1 Buoreoxmmmyeckne LnKnbl anemMeHToB (yrinepoaa,
asota). 3oHanbHOCTb Buocdepbl. OCHOBHbIE BUOMBI CyLUN.

UenosevectBo B 6Guocepe 3emnun. AHTPOMOreHHble W3MEHEHUS B
bnocdepe. MobanbHble akonorndeckne npobnemeol.

CocyulectBoBaHme npupoabl n YyenoBe4yecTBa. CoxpaHeHue
GuopasHoobpasnsa  Kak OCHoBa  ycTtomumBocTM  ©uocdepbl.  OcHoBa
paunoHanbHOro ynpasneHus NpUpPOAHbIMM pecypcaMm U KX MCMNONb30BaHMe.
[ocTmwkeHns Buonornmn n oxpaHa nNpuMpoasbi.

OemMoHcTpauuum:

MopTtpeTol: A. k. TeHcnu, B. H. Cykaués, B. /. BepHaackui.

Tabnuubl n cxembl: «lMuwesble uenny, «brnoLEHO3: CoCTaB MU CTPYKTypay,
«lMpupoagHble coobuiectBa», «Llenn nuTaHusy», «3Jkonornveckas nuvpammngar,
«buoccepa w©n  yenosek», «3IKocMCTEMa  LUMPOKOSIMCTBEHHOIO  rfiecay,
«dKocuctema XBOWHOro necay», «buoueHo3 Bogoémay», «ArpoueHo3y,
«llpumepHble aHTponoreHHble BO3OEUCTBUA Ha npupoay», «BaxHenwwue
MCTOYHUKN 3arpsi3HEHUS BO34yXa W TPYHTOBbIX BoA», «[louBa — BakHenwas
coctaBnsawowaa 6uocdepbly, «®PakTopbl Aerpagaumm nous», «llapHUKOBbIV
apdekT», «PakTopbl pagMOaKTUBHOIO 3arps3HeHuMs Buocdepbl», «Obwas
CTPyKTypa Guocepbl», «PacnpoctpaHeHue xu3Hn B Buocgepe», «O30HOBbLIN
3KpaH buocdepsl», «KpyroBopoT yrnepoga B 6uoccepey, «KpyrosopoTt asota B
npupoae».



O6opynoBaHue: mogenb-annnukaunsa «TunnyHble GuMoueHo3bl», repbapun
«PactutenbHble  coobuwlectBa», konnekuum — «buoueHo3d», «Bpegutenn
Ba)KHEMLLMX CENbCKOXO3SANCTBEHHbIX KYNbTYyp», repbapnn n Konnekumm pacteHun
N XXUBOTHbIX, NpUHagNexalwme K pasHbiM 3KOMOrMYECKMM rpynnam ogHoro Bvaa,
KpacHas kHura Poccuinckon ®depepaumm, nsobpaxeHns oxpaHseMbliX BULOB
pacTeHMN N XUBOTHbIX.



NNAHNPYEMBIE PE3YJIbTATbI OCBOEHNA MNMPOIrPAMMBbI MO BNONOINn
HA BA3OBOM YPOBHE CPEAHEIO OBLWEIO OBPA3OBAHNA

CornacHo ®IOC COO, ycraHaBnuBatoTcs TpeboBaHMs K pesynbTaTam
OCBOEHMs1 obyvawwmmucs nporpamm  cpegHero obuwero obpasoBaHus:
NIMYHOCTHBIM, MeTanpeaMeTHbIM 1 NPeAMETHBIM.

JINYHOCTHDbIE PE3YJIbTATbI

B CTpykType NUYHOCTHbIX pe3ynbTaToB OCBOEHUSA npeameTta «buonorms»
BblAeNeHbl  cregywowmue  cocTtaBnsilolme: OCO3HaHMe  obyvarowmnmmncs
POCCUNCKOWN rpaXkQaHCKON WOEHTUYHOCTM — TOTOBHOCTU K CaMopasBUTUIO,
CaMOCTOATENTIbHOCTU N CaMOOMNpeaeneHunto, Hanmyme MoTmBauumn K oby4vyeHuto
BGuonoruun, ueneHanpaBreHHOE pas3BUTUE BHYTPEHHUX yBEeXOEHUA NIMYHOCTU Ha
OCHOBE  KIOYEBbLIX LEHHOCTEM W WUCTOPUYECKUX Tpaguunm  pasBuUTUS
Ouonormyeckoro  3HaHusl, TOTOBHOCTb W  CMNOCOBHOCTb  OOy4varoLmxcs
PYKOBOACTBOBATLCA B CBOEWM  AEATENbHOCTM  LLEHHOCTHO-CMbICIIOBbLIMU
YyCTaHOBKaMu, MpUCYLUMMKM CUCTEME OMONorMyeckoro obpasoBaHus, Hanuuue
9KOSTIOMMYECKOro npaBOCO3HaHMsA, CMNOCOOHOCTU CTaBUTb ULENMn WU  CTPOUTb
YKN3HEHHbIE NNnaHbl.

JInyHOCTHLIE pe3ynbTaTbl 0OCBOEHMA npegmeTta «buonorna» gocruraloTcsa B
eaVHCTBe Yy4yeOHOM W BOCNUTATENbHOW AOeATenbHOCTM B COOTBETCTBUN C
TPaAULMOHHBIMU POCCUNCKUMWN COLIMOKYNbTYPHBIMU, UCTOPUYECKUMUN U OYXOBHO-
HPaBCTBEHHbIMU LIEHHOCTAMM, NPUHATLIMX B O6LLECTBE NpaBunamMm m HoOpMamu
noBegeHnss M CnocobCTBYKOT MnpoLeccamM CaMOMO3HaHUS, CaMOBOCMUTaHUA W
camMopasBuUTUA, pPas3BUTUS BHYTPEHHEW MOo3UUUM  JIMYHOCTW, NaTpuUoTM3Ma,
YBaXXEHUS K 3aKOHY W NpaBONoOpPsiAKY, YerioBeKy Tpyda U ctapliemMy NOKOSIEHWIO,
B3aMMHOI0 yBaXXeHUs, OepexxHOro OTHOLUEHUS K KyNbTypHOMY Hacneauio wu
TpagmuusiMm MHOroHaunoHanbHoro Hapoga Poccuinckon depepaunmn, npupoae u
OoKpy>KatoLen cpeae.

JInyHOCTHLIE pe3ynbTaTbl OCBOEHUA YyyebHoro npeameta «buonornsy
OOJTKHbI oTpaxaTb rOTOBHOCTb n CcnocobHOCTb oby4atoLmxcs
PYKOBOACTBOBATbLCS  CPOPMUPOBAHHOM  BHYTPEHHEN MNO3ULMEN  JIMYHOCTW,
CUCTEMOWN LIEHHOCTHbIX OpWEHTaLMN, MNO3UTUBHbLIX BHYTPEHHUX YOEXOeHUN,
COOTBETCTBYIOLIMNX  TPAOMUMOHHBIM  LIEHHOCTAM  POCCUMMACKOro  obuiecTsa,
paclUMpPEHNE >KUBHEHHOTO OnblTa UM OnblTa AesaTeNnbHOCTM B npouecce
peanu3auum OCHOBHbIX HanpaBfeHW BOCNUTATENbHOW OeSATENbHOCTU, B TOM
yucne B YacTu:

1) rpaxxgaHCKoOro BOCNUTaHus:

C(OOPMMPOBAHHOCTL rpaX4aHCKOW Mo3unummM oby4varolerocs Kak akTMBHOro
N OTBETCTBEHHOIO YnieHa POCCUNCKOro obLLecTBa;

OCO3HaHME CBOWUX KOHCTUTYLMOHHLIX MpaB M 00S3aHHOCTEN, YBaXXeHWe
3aKOHa 1 NpaBonopsAaKa;

FOTOBHOCTb K COBMECTHOM TBOPYECKOM [OEATEeNbHOCTU NpU Cco3gaHum
y4ebHbIX NPOEKTOB, peLleHMN y4ebHbIX U NO3HABaATENbHbIX 3a4auy, BbiMOHEHUM
BMONOrMYEeCcKNX SKCNEPUMEHTOB;



CrnocobHOCTbL onpefensaTb COOCTBEHHYH MO3ULMIO MO OTHOLUEHWUIO K
SABMTEHNAM COBPEMEHHON XXN3HN N OOBbACHATL €€;

YMEHUe y4uTbiBaTb B CBOUX AENCTBUAX HEOBXOOMMOCTb KOHCTPYKTUBHOIMO
B3aMMOLENCTBUSA NIOAEN C pa3HbIMU YOeXOeHUAMU, KyNbTYPHBIMU LLEHHOCTAMMU
N coumnanbHbIM NOSIOXKEHWEM;

rOTOBHOCTb K COTPYyOQHMYECTBY B Mpouecce COBMECTHOrO BbIMOSIHEHUS
y4yeOHbIX, MO3HaBaTemNbHbIX W UWUCCNeaoBaTeNbCKMX 3aday, YBaXUTENbHOro
OTHOLUEHNA K MHEHUIO OMMOHEHTOB Mpu OBCYXOEeHMM CHOPHbIX BOMPOCOB
Bronornyeckoro cogepxaHus;

rOTOBHOCTb K 'yMaHUTapHOW WU BOJTIOHTEPCKOWN OeATEeNbHOCTY;

2) naTpMOTUYECKOro BOCNUTAHUS:

ChOpMMPOBAHHOCTb POCCUNCKON rpaXkgaHCKom WOEHTUYHOCTMU,
naTpuoTmMama, yBaXXeHuUsi K CBOeMY Hapody, YyBCTBa OTBETCTBEHHOCTU nepen
PogunHon, ropgoctm 3a cBoW Kpaun, cBo PoguHy, CBOW £3blK U KYyNbTypy,
NpoLUIoe N HacTosLLee MHOroHaLoHanbHoro Hapoga Poccuu;

LEHHOCTHOEe OTHOLWEeHMe K MpPUMPOAHOMY Hacneguo U naMaTHUKaM
npupoabl, AOCTMXeHnsM Poccum B Hayke, MCKycCTBe, CropTe, TEXHOSOorusx,
TpyAe;

CMOCOOHOCTb OLEeHUBaTb BKIad POCCUMCKMX YYEHbIX B CTaHOBMEHWE U
pa3sutue OMonorum, MOHUMaHUA 3HadyeHua Ouonormm B MNO3HAHUU 3aKOHOB
NpUpoabl, B XU3HN YenoBeka U COBPEMEHHOIO 00 EeCTBa;

noenHaa ybexgeHHOCTb, FOTOBHOCTb K CryXeHuto un 3awmte OTedecTBa,
OTBETCTBEHHOCTb 3a ero cyaboy;

3) AYXOBHO-HPaBCTBEHHOIo BOCMUTaHUA:

OCO3HaHMe OYXOBHbIX LLleHHOCTEN POCCUNCKOro HapoAaa;

ChOpMMPOBAHHOCTb HPABCTBEHHOIO CO3HaHMUS, 3TUYECKOro NoBeAEHUS;

CMOCOOHOCTb OLEeHMBaTb CUTyauuilo U NPUHMMATb OCO3HAHHbIE peLUeHus,
OPUEHTUPYSACb Ha MOparibHO-HPABCTBEHHbIE HOPMbI Y LLEHHOCTM;

OCO3HaHMWe NIMYHOro BKIada B NOCTPOEHUEe yCTonumBoro byayuiero;

OTBETCTBEHHOE OTHOLUEHWE K CBOUM pOAUTENSM, CO3L0aHUI0 CeMbM Ha
OCHOBE OCO3HAHHOrO MPUHATUS LEHHOCTEN CEMENHOWM XXU3HU B COOTBETCTBUMU C
Tpaguumammn Hapogos Poccuu;

4) 3cTeTU4eCKOro BOCNUTaHUA:

aCTeTMYeCcKoe OTHOLWIEeHME K MUPY, BKMNOYasi 3CTeTUKy ObiTa, HayydHOro u
TEXHMYECKOro TBOpYeCTBa, CnopTa, Tpyaa, o06LWeCcTBEHHbIX OTHOLLEHWUN;

NOHUMAHME SMOLIMOHANbHOrO BO3AENCTBUA XMBOW nNpupodbl U eé
LEHHOCTH;

rOTOBHOCTb K CaMOBbIPaXEHUI0 B pa3HblX BuAaxX WCKYCCTBA, CTpemMsieHue
NPOSBNATL KA4eCTBa TBOPYECKOW JINYHOCTY;

5) ¢pu3nyeckoro BocnutaHusa, popMmUpoBaHUSA KyrnbTypbl 340POBbSA U
3MOLUMOHaNbHOro 6rarononyy4ums:

NOHUMaHWEe n peanu3aumsa 340poBoro U 6e3onacHoro obpasa KU3HU
(3gopoBoe  nuTaHue, CcoOBNAEHUE  TUMMEHUMYECKUX MpaBul U HOPM,
cbanaHCMpOBaHHbLIN pPEeXUM 3aHATUA UK OTAbIXa, perynspHas usnyeckas
aKTUBHOCTb), 6GepexHOro, OTBETCTBEHHOMO W KOMMETEHTHOrO0 OTHOLUEHUS K
coB6CTBEHHOMY (PM3NYECKOMY U MCUXUYECKOMY 30POBbIO;



NOHUMAHWE LEHHOCTM MNpaBuUil  WUHOMBUMAOYANbHOMO W KOMJSIEKTUBHOIO
6GesonacHOro noBefeHnst B CUTyauusx, yrpoXKarLmnx 340P0BbI0 U XXN3HW NIOLEN;

OCO3HaHMe NoCcneacTBUN N HENPUATUSA BPeaHbIX NpmBblYek (ynoTpebneHuns
arnkorons, HApPKOTMKOB, KYPEeHUs);

6) TpyaoBOro BOCNUTaHUA:

FOTOBHOCTb K TpyAy, OCO3HaHWe LeHHOCTN MacTepcTea, Tpygonobue;

rOTOBHOCTb K aKTMBHOW [OEATENIbHOCTU TEeXHONOrMyeckom u coumarnbHOn
HanpaBIIeHHOCTN, CnocobHOCTb MHULMMPOBATD, nraHnpoBaTb n
CaMOCTOATENBbHO BbINOMHATL TAKYH0 AEeATENbHOCTb;

WHTEPEC K pasnuyHbiM cdepam npodreccuoHanbHON OesATEeNbHOCTH,
yMEHME coBepLLaTb OCO3HAHHbIN BbIOOP ByayLuen npodeccnn n peanmsoBbiBaTb
cOB6CTBEHHbIE XNU3HEHHbIE MNaHbI;

rOTOBHOCTb W CMNOCOBHOCTbL K obpasoBaHMio M camMoobpasoBaHMIO Ha
NPOTSKEHUN BCEWN KUIHMU;

7) aKonorn4yeckoro BOCNUTaHUA:

9KONOormyeckn uernecoobpasHoe OTHOLWEHME K Mpupoae KakK WUCTOYHUKY
XWN3HU Ha 3emMre, OCHOBE €€ CYLLECTBOBAHUS;

MOBbILLEHNE YPOBHS 3KOMOrMYEeCKOW KynbTypbl: npuobpeTeHne onbiTa
NNaHMPOBaHUA MOCTYNKOB W OUEHKA WX BO3MOXHbIX MNOCNeaCTBUW Ans
OKpyXatoLlen cpeabl;

OCO3HaHMe rnobanbHOro Xxapakrtepa 3KOSornM4yecknx npobnem u nytem mx
peLeHuns:;

CMOCOBOHOCTbL MCnonb3oBaTb npuobpeTtaemble nNpu u3ydyeHun 6Guonornm
3HaHUA M YMEHUs Npu peweHun npobnem, CBA3aHHbIX C pauuoHanbHbIM
npupoaononb3oBaHMEM  (cobniogeHne npaBun  MNOBEAEHUMSs B npupoae,
HanpaBSieHHbIX Ha COXpaHeHWe paBHOBECUA B 3JKOCMCTeMaxX, OXpaHy BWOOB,
aKkocucTtem, buocoepsl);

aKTUBHOE Henpuatue OEeuCTBUKW, TMPUHOCALMX Bped  OKpyXatoLlen
NpUPoOAHON cpefe, yMeHne NporHo3vpoBaTb HeGnaronpusaTHbIE 3KONOrMyeckmne
nocneacTensa npeanpuHUMaeMbiX 4ENCTBUIA U NpeaoTBpawaTth UX;

HanMymMe pasBUTOro 3KOTOrMYECKOro MbILLIEHNSA, SKONTOrMYECKON KyIbTypbl,
onbITa AeaTenbHOCTU 3KOSIOrnyeckom HanpaBfEHHOCTMN, yMEHUs
PYKOBOACTBOBATLCS VMU B NO3HaBaTENIbHOW, KOMMYHUKATUBHOW U cOLManbHOM
npakTUKe, rOTOBHOCTU K Y4aCTUIO B MPaKTUYECKON OeATENbHOCTU SKONOrMYeCcKom
HanpaBnNeHHOCTY;

8) ueHHOCTN Hay4YHOro NO3HaHus:

ChOPMMPOBAHHOCTE MUPOBO33PEHUS, COOTBETCTBYIOLLENO COBPEMEHHOMY
YPOBHIO pa3BUTUSA HayKuM U OOLLECTBEHHOW NPaKTUKW, OCHOBAHHOIO Ha guanore
KynbTyp, CNOCOBCTBYIOLLErNO OCO3HAHMIO CBOErO MecTa B NMOSMUKYNbTYPHOM MUPE;

COBEpPLLUEHCTBOBAHME $I3blIKOBOM M YMTATENbCKOW KynbTypbl Kak cpeacTsa
B3anMOAENCTBUA MexXay NoabMU 1 NO3HAHUS MUPa;

NoOHUMaHue cneundunkn OmMonorMm Kak Hayku, OCO3HaHMSA €€ ponv B
dopMUPOBaAHMM paLMOHASTIbHOIO HAy4YHOro MbILWIIEHNSA, CO34aHUN LeNOCTHOrO
npegcrasneHna o6 OKpyxarlleM MUpe Kak O eaAUHCTBE NpMponbl, YerioBeka u
obuecTtBa, B MO3HaHWM NPUPOLHbLIX 3aKOHOMEPHOCTEN U peleHun npobnem
CcOXpaHeHnda NPUPOLAHOro paBHOBECUS;



y6exXaEHHOCTb B 3HAYMMOCTM BUoNormm Ona COBPEMEHHON LMBUNU3ALINN:
obecneyeHnsi HOBOrO YpPOBHS pPa3BUTUS MeOuLMHbI, CO34aHue MNepCnekTUBHbIX
BuoTexHonornm, CnocobHbIX pelatb pPecypcHble npobnembl  pasBUTUS
yernoBeYyecTBa, NoMcka nyTemn Boixoga u3 rnobanbHbIX 9KONOrMYecknx npobnem u
obecneyeHnss nepexoga K  YCTOMYMBOMY  pas3BUTUIO,  pauMOHarIbHOMY
MCMONb30BaHUIO MPUPOLHBIX PECYpPCOB U (POPMUPOBAHUKD HOBbLIX CTaHOAPTOB
XWU3HW;

3aMHTEPEeCOBaHHOCTb B MOMyYeHUn OUMONOrMYECKMX 3HaHUM B Lensx
MOBbILLEHNA 0ob6wWen KynbTypbl, €CTECTBEHHO-HAYy4YHOW rPaMOTHOCTW, Kak
COCTaBHOM YacTh (PYHKLMOHANbLHON rpaMoTHOCTM obyyatrowmxca, doopmMmpyemMon
npwn N3y4eHnn BMonoruu;

MOHMMaHWE CYLLLHOCTU METOA0B MO3HAHUS, UCMOSIb3YEMbIX B €CTECTBEHHbIX
Haykax, CnocOBHOCTM WCMNOSb30BaTb MOJflyYaeMble 3HaHWA ONS aHanus3a wu
0O BbSCHEHUS SBMEHNIN OKPYXXaloLEro Mmpa 1 Nponcxoasimx B HEM N3MEHEHUN,
ymeHvne paenatb ODOCHOBaAHHbIE 3aKIMOYEHUA Ha OCHOBE Hay4HbIX (PaKTOB U
NMEIOLLMXCA OaHHbIX C LEeNbi NoNy4YeHnsi 4OCTOBEPHbIX BbIBOAOB;

CMOCOBOHOCTbL CaMOCTOATENIbLHO UCMONb30BaTb BMonornyeckne 3HaHus ons
peweHns Nnpobnem B peanbHbIX XXU3HEHHbIX CUTYaLUSX;

OCO3HaHMe LUEeHHOCTM HayyHOW OesTenbHOCTU, FOTOBHOCTb OCYLLECTBNATb
MPOEKTHYIO0 N UCCneoBaTENbCKY0 AeATEeNbHOCTb MHAMBMAYANBHO U B rpynne;

FOTOBHOCTb M CNOCOBHOCTb K  HEMNpPEpPbIBHOMY 00Opas3oBaHUiO U
camoobpas3oBaHUIO, K aKTUBHOMY MOSIyYEHUIO HOBbLIX 3HaHWW MO Ouonorum B
COOTBETCTBMM C KUIHEHHbIMM NOTPEOHOCTAMM.

METANPEOMETHbIE PE3YJIbTATbI

MeTanpeaMeTHble pe3ynbTaTbl OCBOEHUS y4ebHoro npeameta «buonorus»
BKIIOYAKOT: 3HauMMble Ans GOPMUPOBAHUS MUPOBO33PeHMST O0by4aroLmxcs
mMexancuuninHapHble (MexnpeaMeTHble) obLeHayYHble NOHATUS, oTpaxatoLmne
LeNOCTHOCTb Hay4HOW KapTWHbI MUpa W cheuudpuky MeTOAOB MO3HAHMS,
MCNONb3yeMbIX B €CTECTBEHHbIX Haykax (BELLECTBO, 3HEPIUs, SABMEHNe, NpoLecc,
cucTema, Hay4yHbli hakT, NPUHLMM, r’MNoTe3a, 3aKOHOMEPHOCTb, 3aKOH, Teopus,
nuccriegoBaHue,  HabnogeHue,  M3MepeHue,  SKCMEPUMEHT U ApYrux),
yHMBepcanbHble Yy4ebHble AencTBusi (No3HaBaTeNbHble, KOMMYHUKaATUBHbIE,

perynaTuBHbIE), obecneumBatoLimne dopmupoBaHue dYHKLNOHaNbHON
rPaMOTHOCTM U couManbHOWM KOMNeTeHunn oby4varowmxcsa, CrnocoBOHOCTb
obyvatomxcs ncnosb3oBaTb OCBOEHHbIE MeXaucumninHapHble,

MUPOBO33pPEHYECKME 3HAHUS U  yHUBepcasnbHble Yy4yebHble OencTteus B
no3HaBaTernbHOW N counanbHOWN NpakTUke.

MeTanpeameTHble pe3ynbTaTbhl OCBOEHUSI NporpaMmmbl CpeaHero obuiero
00pa3oBaHusA OOMKHbI OTpaXaTb:

OBnageHMe  yHuMBepcanbHbIMU  Yy4eOHbIMMW  MNO3HaBaTellbHbIMU
OEeNCTBUAMMU:

1) 6a3oBble nornyeckme AeMcTBus:

caMoCToATENbHO  (bopMmynupoBaTb W akTyanuaupoBaTb  Npobnemy,
paccmaTpuBaTb €€ BCECTOPOHHE;



ncnosb3oBaTb MPU OCBOEHUW 3HAHWA MPUEMbBI JIOrMYECKOro MbILLIIEHUS
(aHanunsa, cuHTe3a, cpaBHeHus, Kraccudukauum, oboblieHusi), packpbiBaTb
CMbICIT OMONOrMYecKnx MNOHATUA (BblOENATb WX XapakTepHble MNpPU3HaKW,
yCTaHaBnuBaTb CBSA3U C APYTMMU NOHATUAMM);

onpedensTte Uenu AeATeNbHOCTW, 3adaBas napamMeTpbl U Kputepum ux
OOCTWXKEHUsl, COOTHOCUTb pe3ynibTaTbl OeATEeNbHOCTM C  MOCTaBIIEHHbIMU
uenamu;

ncnonb3oBatb Ouonorndeckne MNOHATUS ANA OObACHEHUS (aKTOB U
SABSTIEHU XXMBOW NpUpOoabI;

CTPOUTb NOrMYEeCcKne paccyxaeHns (MHOYKTUBHble, OeAyKTUBHbIe, Mo
aHanorum), BbISIBNATb 3aKOHOMEPHOCTU M MPOTUBOPEYUS B paccMmaTpuBaeMblX
ABMIeHNAX, POPMYNMPOBaTh BbIBOAbI U 3aKNOYEHWS;

NPUMEHATbL  CXEeMHO-MOAEeSNbHble  cpeAcTBa AN NpeacTaBfeHnsd
CYLLLECTBEHHbIX CBSA3EN N OTHOLLIEHUI B U3y4aeMblx Buonormyeckux obbekrax, a
TaKkke MNPOTUBOPEYMM  pPas3HOro  poAa, BbISBIEHHbIX B PasfiUYHbIX
MHPOPMALMOHHBIX MCTOYHUKAX;

paspabaTbiBaTb NnaH pelleHns Npobnemsl C y4ETOM aHanM3a UMeoLLMNXCS
MaTepuanbHbIX U HEMaTepuarbHbIX Pecypcos;

BHOCUTb  KOPPEKTMBbl B AEATESIbHOCTb, OueHMBaTb COOTBETCTBME
pes3ynbTaToB LensaM, OLueHMBaTb PUCKN NOCNeACTBUI AeATeNbHOCTH;

KOOPAUHUPOBATL WM  BbINOMHATL paboTy B  YCMOBUSX  pearnbHOro,
BUPTYanbHOIro 1 KOMBMHMPOBAHHOIO B3aMMOLENCTBUS;

pa3BuBaTb KpeaTMBHOE MbILSIEHNE NPU PELLUEHNN XKU3HEHHbBIX Npobnem.

2) 6a3oBble uccnepoBaTesibCKkMe AeUCTBUA:

BNageTb HaBblKamMu y4yebHOo-uccnenoBaTenbCKom n MPOEKTHOM
AeATeNbHOCTU, HaBblkaMK paspeLleHns npodnem, cnoCobHOCTLIO U FTOTOBHOCTbLIO
K CaMOCTOSATENIbHOMY MOUCKY MEeTOOOB pelleHuUss MpakTU4ecKux 3ajad,
NPUMEHEHUNIO Pa3fNYHbIX METOO0B NO3HAHUS;

Mcnonb3oBaTb pasfnuYHble BUAbl AEATENbHOCTU MO MOSYyYEHUO HOBOTO
3HaHW4, ero uHTepnpeTtaumn, nNpeodbpas’oBaHUD U NPUMEHEHUID B Y4ebHbIX
cuUTyauusix, B TOM Ymcne npu co3gaHnm y4ebHbIX 1 coumnarnbHbIX NPOEKTOB;

dopmmpoBaTb Hay4HbIN T™n MbILUSIEHNS, BnageTb Hay4YHOW
TEPMUHOMOINEN, KNoYEBbIMU MOHATUAMU N MeTOAaMW;

CTaBUTb U popmMynupoBaTb COOCTBEHHble 3afaynM B oObpasoBaTenbHOW
OEATENIbHOCTU U XN3HEHHbIX CUTYyauMsiX;

BbISIBNATb MPUYUHHO-CNEACTBEHHbIE CBS3M W aKTyanusupoBaTb 3agadvy,
BblABUraTb MMNOTe3y €€ pelleHusl, HaxoauTb apryMeHTbl ANns AokasaTenbCcTBa
CBOVIX YTBEPXXAEHUN, 3a4aBaTb NapaMeTpbl U KPUTEPUN peLLEHWS;

aHanu3upoBaTb MOJSlyYeHHble B XO4e pelleHus 3afdadn pesynbTarthl,
KPUTUYECKM OLLEeHMBATb UX JOCTOBEPHOCTb, NPOrHO3MPOBaTb N3MEHEHNE B HOBbIX
yCrnoBusX;

AaBaTb OLEHKY HOBbIM CUTYaLMsM, OLeHMBaTb NPUOBPETEHHbBIN ONbIT;

OCYLLECTBNATb LieneHanpasieHHbIA MOUCK NepeHoca CpeacTB n cnocobos
AencTBuA B NpodheccrmoHarnbHyo cpeay;

yMeTb NEPEHOCUTb 3HaHMS B MO3HaBATENbHYK U NpakTudeckyr obnactu
XU3HeOeATeNbHOCTY;

yMeTb UHTErpUpoOBaTh 3HAHUSA U3 pa3HbIX obnacTen 3HaHWI;



BblABUraTb HOBble Maewn, npeanaraTb OpuUrMHarnbHble NOAX0Abl N peLUueHus,
cTaBuTb NpobnemMbl 1 3agayum, AonyckaroLwme anbTepHaTUBHbIE PELLUEHNS.

3) paboTta ¢ uHcpopmaumen:

OPUEHTMPOBATLCA B  Pa3fMyHbIX WUCTOYHWKAX MHGopMauun (TekcTe
y4yebHoro nocobusi, Hay4HoO-NOMNyNApPHON nuTepaTtype, BMONOrNMYEeCcKUX CroBapsix
N CcnpaBOYHMKAX, KOMMbIOTEPHbLIX Ba3ax AaHHbIX, B IHTepHeTe), aHanuanpoBaTb
WH(POpMaLMIO pasfMyHbIX BUMOOB U (POpM MpeacTaBneHusi, KpUTUYECKM
oL eHMBaTb €€ JOCTOBEPHOCTb M HEMPOTMBOPEYNBOCTD;

dopmynupoBaTb 3anpochkl U NPUMEHSATb pPasfidHble MeTOAbl NPU MOUCKE U
otbope BGuonornyeckon nHpopmMaunmn, HeobxoaMmMon Ans BbINONHEHUS YYEOHbIX
3agav;

npuobpeTaTb OMbIT MCMONb30BaHMS MHGPOPMALMOHHO-KOMMYHUKATUBHbIX
TEXHOMNOMN,  COBEPLLUEHCTBOBATb  KyNbTypy  aKTUMBHOrO  UCMONb30BaHUSA
pasnNYHbIX NONUCKOBbLIX CUCTEM,;

camocToATenbHO BblGupaTb oOnNTMManbHyld GopMy npeacTaBreHns
Buonornyeckon nHopmMaunmn (Cxemol, rpaukn, anarpamMmmel, TabnNULbl, PUCYHKK
n ppyroe);

Mcnonb3oBaTb HaAyYHbI $A3bIK B KayecTBe cpeactsa npu pabote c
BGuonornyeckon uMHGOpPMaUMEN: NPUMEHATb XUMWUYECKMe, usnyeckme u
MaTeMaTU4eCcKne 3Hakm U CUMBOSbI, bopmyrbl, abbpeBmaTtypy, HOMEHKNIaTypy,
nucnomnb3oBatb M npeobpasoBbiBaTb  3HAKOBO-CMMBOMNYECKME  CpeacTBa
HarnNsAgHoOCTK;

BNageTb  HaBblkaMW  pacno3HaBaHWa W 3awWntbl  MHGOpPMaUuu,
MHdOpPMaLMOHHON 6e30MacHOCTU NINYHOCTM.

OBnageHue yHuBepcanbHbIMM KOMMYHUKaTUBHbIMU AeNCTBUAMM:

1) oGweHue:

OCYLIECTBMATb KOMMYHUKauUMm BO BCex cdpepax >XWU3HWU, aKTUBHO
yyacTBOBaTb B Auanore unm [UCKYCCUM MO CyLlecTBy OOCyXgaemon TeMbl
(ymeHve 3agaBaTb  BOMPOCHI, BbIiCKasbiBaTb  CYXOEHUS  OTHOCUTENbHO
BbINOSTHEHWSI NpeasiaraeMon 3agayun, yunTbiBaTb MHTEPECHl U COrNacoBaHHOCTb
NO3ULNIA OPYrNX YH4aCTHUKOB Auanora unv auckyccum);

pacno3HaBaTb HeBepbarnbHble cpefcTBa OOLlEHMs, NMOHUMAaTb 3HavyeHue
coumanbHbIX 3HAKOB, NPEeAnOCbIfIOK BO3HWMKHOBEHUSA KOHQMUKTHBLIX CUTyauun,
yMeTb CMsir4aTb KOHQMUKTbI U BECTU NEPEroBoOpbI;

BNageTb pasnuyHbiMn crnocobammn obLLeHNa 1 B3anMOAENCTBUSA, MOHMMATb
HamMepeHus Opyrux ngen, nposiBfsTb  YBaXWUTENbHOE  OTHOLWIEHWE K
cobeceqHVKY N B KOPPEKTHON hopmMe hOpMYnMpoBaTh CBOM BO3PAXKEHMS;

pa3BEPHYTO M FOMMYHO M3naraTb CBOK TOYKY 3PEHUSI C MCMOSIb30BaAHUEM
S3bIKOBbIX CPEACTB.

2) coBMeCTHas AeATenbHOCTb:

NOHMMaTb M UCMNOMb30BaTh NpPeMMyLlecTBa KOMaHAHOM U MHAUBUAOYaNbHOW
paboTbl nNpu  peweHun  Buonorumdeckon  npobrnembl, 0BOCHOBLIBATL
HeobX0ANMOCTb NMPUMEHEHNSA TPYNNOBbIX POPM B3aMMOOENCTBUS NMPU PeLLEeHUM
y4yebHoW 3agayu;

BblOMpaTb TeMaTMKy M METOAbl COBMECTHbIX OEWCTBUA C YYETOM O6LLMX
NHTEPECOB N BO3MOXHOCTEN KaXO0ro YfieHa KonnekT1Ba;



npUHUMaTbL  Lenn COBMECTHOM  [OeATeNlbHOCTM, OpraHu3oBbiBaTb U
KOOpAUHMPOBaTb AEWCTBUS MO €€ LOCTMXKEHWUIO: COCTaBnATb MNiaH AeWCTBUN,
pacnpefendatb posiM C Yy4ETOM MHEHUM Yy4YacTHUMKOB, ObCyxaaTb pes3ynbTathbl
COBMECTHOW paboThi;

OLEeHMBaTb KayYeCTBO CBOEro BKMNaga W KaX4oro y4vyacTHWKa KOMaHabl B
00w pesynbTaTt No paspaboTaHHbIM KpUTEPUAM;

npegnaratb HOBble MNPOEKTbl, OueHMBaTb KMAeM C NO3UUUN HOBU3HDI,
OPUIrMHANbHOCTU, NPAKTUYECKON 3HAYNMOCTMU;

OCYLLECTBMATbL MO3UTUBHOE CTpaTermvyeckoe mMoBedeHne B pPasfnUYHbIX
cuUTyauusix, NposiBNATbL TBOPYECTBO M BooOpaxeHue, 6biTb MHULMATUBHBIM.

OBnapgeHne yHuBepcanbHbIMU PerynaTMBHbIMU AEeUCTBUAMM:

1) camoopraHu3saums:

ncnonb3oBaTtb OuonorMyeckme 3HaHuUs ONs BbiSiBNEHUs npobnem m ux
peLLEeHUs B XXU3HEHHbIX N y4eBHbIX CUTyaumsX;

BblOMpaTb Ha OCHOBE OWOMOrMYeckMx 3HaAHUN LeneBble U CMbICIIOBbIE
YCTAHOBKM B CBOMX OENCTBMSAX M MOCTYMKax MO OTHOLLEHMIO K XXMBOW NPUpPOAE,
CBOEMY 3[0POBbIO0 U 300POBbLI0 OKPY>KaIOLLMX;

CaMOCTOATENIbHO  OCYLLUEeCTBNATb  MO3HaBaTesbHYl0  AeSATenbHOCTb,
BbIABNATL Npobnembl, CTaBuTb U opmMynupoBaTb COBCTBEHHbIE 3afayn B
obpasoBaTenbHON AEATENBHOCTU N XKU3HEHHbIX CUTYaLMSIX;

CaMOCTOATENIbHO COCTaBNATb MfiaH peweHna npobnemMmbl € Y4ETOM
NMEIOLLMXCSA pecypcoB, COBCTBEHHbIX BO3MOXHOCTEN N NPeanoYTEHNN;

AaBaTb OLEHKY HOBbIM CUTYaLUSIM;

pacwmpaTb paMkn y4ebHOro npegmeTa Ha OCHOBE JIMYHbIX NPeANnOYTEHUN;

aenartb OCO3HaHHbIN BbIGOP, aprymeHTMpoBaTtb ero, GpaTtb
OTBETCTBEHHOCTb 3a PELLUEHUE;

oLeHnBaTb NPUOBPETEHHBIN ONbIT;

crnocobctBoBaTh POPMUPOBAHMIO U MPOSIBIIEHUIO LUMPOKOW 3pyavumnn B
pasHbIX 06nacTsax 3HaHWWA, MOCTOSIHHO MOBbIWATbL CBOM OOpasoBaTeSibHbIN U
KYyNbTYPHbIN YPOBEHb.

2) CaMOKOHTpPOIb:

[aBaTb OLEHKY HOBbIM CUTyaLMsiM, BHOCUTb KOPPEKTUBbI B OEATENbHOCTD,
OLeHMBaTb COOTBETCTBME pe3ynbTaToB Lensm;

BNageTb HaBblkaMu MNO3HaBaTENbHOW pedriekKCUM Kak  OCO3HaHMS
coBepllaeMblX AENCTBUN U MbICNUTENbHbLIX MPOLLECCOB, UX pe3ynbTaToB WU
OCHOBaHMWI1, NCNONb3oBaTh NPUEMBbI pedriekcmn Ans OUEeHKM cuTyaumn, Bbibopa
BEPHOrO peLleHuns;

yMeTb OLEHMBaTb PUCKM N CBOEBPEMEHHO MPUMHMMATb pPeLleHns Mo ux
CHWXEHWIO;

npuHUMaTb MOTMBbLI U aprymMeHTbl OpYyrux npu adHanuse pesynbtaTtoB
AEATENbHOCTY;

3) npuHATHE ceba n Apyrux:

npuHMUMaTbL cebsi, NoOHMMasa CBOM HeQOCTaTKM U AOCTOMHCTBA;

npuHUMaTb MOTMBbLI U apryMeHTbl Opyrux npu aHanuse pesynbtaTtoB
AEATENbHOCTY;

npu3HaBaTb CBOE NPaBo 1 NpaBO APYrMx Ha OLWNOKK;

pasBMBaTb CMNOCOBHOCTb NOHUMAaTbL MUP C NO3ULUKN APYroro YenoBeka.



NMPEOMETHbIE PE3YJIbTATDI

MpeoMeTHble pe3ynbTaTbl ocBoeHust nporpammbl COO no 6uonormm Ha
6a3oBOM ypoBHE BKMOYaKT creundumyeckme ana  ydebHoro npegmeta
«buonorva» HayyHble 3HaHUS, yMeHUss U Cnocobbl OEWCTBUA MO OCBOEHWIO,
WHTepnpeTaunn n npeobpasoBaHUIO 3HaHWUI, BUAbI AEATENBHOCTU NO NOSTYYEHUIO
HOBOrO 3HaHWUs U NPUMEHEHUIO 3HAHWA B pPasfnyHbiX y4ebHbIX cUTyaumax, a
TaKkke B peanbHbiX >XWU3HEHHbIX CUTyauusax, CBs3aHHbIX C 6Guonorven. B
nporpammMe npeameTHble pesynbTaThl NpeacTaBneHbl N0 rogam obyveHus.

MpeameTHble pesynbTaTbl OCBOEHNSA y4ebHoro npeameta «bnonorua» e 10
KJ1acce JOMMKHbI OTpaXaTb:

ChOpPMUPOBAHHOCTb 3HAHWA O MecTe KU ponn 6Guonormm B cuUcTeMe
HAy4YHOro 3HAHWA €eCTEeCTBEHHbIX Hayk, B OPMMPOBaHUM COBPEMEHHON
€CTECTBEHHO-HAY4YHOM KapTMHbI MMpPa M Hay4yHOro MMPOBO33pPEHMs, O BKMage
POCCUNCKNX W  3apybexHblX Yy4YeéHbIX-OmonoroB B passutme 6HGuonoruwm,
PYHKUMOHANBHOM rPaMOTHOCTU YenoBeKa 418 peLleHUs XXU3HEeHHbIX 3a4av;

yMEeHue packpbiBaTb cogepxaHne Ouonormyeckux TEPMUHOB WU MOHATUMNA:
XWU3Hb, KINeTka, opraHu3m, meTtabonuam (0OMeH BeLLecTB W npesBpalleHue
9Heprun), romeocTtas (camoperynsauns), ypoBHeBasi OpraHmn3auns XUBbIX CUCTEM,
camoBoOCnpousBefeHne (penpogykumsi), HacnegcTBeHHOCTb, W3MEHYUBOCTb,
POCT 1 pasBuTue;

yMeHue wuanaratb Ouonornyeckne Teopun (KNeToyHasi, XPOMOCOMHas,
MyTauMOHHasA, UeHTpanbHas gorma MornekynspHon 6wuonorun), 3akoHbl (I
Mengens, T. MopraHa, H. . BaBunosa) un y4yeHunsa (0 LueHTpax MHoroobpasus u
NPOUNCXOXOEeHUs KynbTypHbIX pacTeHmii H. . BaBunosa), onpegensatb rpaHuubl
NX NPUMEHNMOCTM K XXMBbIM CUCTEMAM;

yMeHue BnageTb MeTogaMm Hay4dHOro nosHaHus B 6uonoruum: HabnwogeHue
N OnMMcCaHmne XMBbIX CUCTEM, NPOLECCOB M SIBEHUIN, OpraHn3aumnsa 1 nposegeHue
Guonornyeckoro  9KCNEpMMEHTa,  BblABWXKEHWE  rMnoTe3bl,  BblSBMEHUE
3aBUCMMOCTU MEXAy uccrnegyembiMu BenuumHamu, OBbsiCHEHWE NOoSyYeHHbIX
pe3ynbTaToB, UCMOMb30BAHHbIX HAYYHbIX MOHATUM, TEOPUMA U 3aKOHOB, YMEHUe
AenaTb BblBOAbl HA OCHOBaHMM MOMYyYEHHbIX pe3ynbTaToB;

yMEeHne BblAeNnATb CYLLECTBEHHbIE NPU3HaKN BUPYCOB, KNETOK NpoKapuoT u
9yKapuoT, OLHOKMETOYHbIX W MHOFOKIETOYHbIX OpPraHM3MoB, OCOBEHHOCTH
npoueccoB: oOMeHa BeLeCcTB U NpeBpaLLeHnsi SHEPIUN B KneTke, OTOCUHTE3A,
NNacTUYecKoro M 3HepreTU4eckoro obmeHa, XeMOCWHTe3a, MUTO3a, MeKno3a,
ONSIOAOTBOPEHUS, Pa3MHOXEHWUS, WHAMBMAOYANbHOMO pPasBUTUA OpraHuM3mMa
(OHTOreHes);

YMEHNe NpPUMEHATb MonyYeHHble 3HaHUA Anst 0ObsACHEHNA BUONOrMyeckmx
MPOLIECCOB U SIBMIEHUI, AN NPUHATUSA NPAKTUYECKUX PEeLLeHnn B NOBCELHEBHOM
XU3HM C uenblo obecneyeHnss 6Ge3onacHOCTU CBOEro 340pOBbsS M 340POBbS
oKpYyXKatoLmx nogen, cobniogeHnss HOpm rpaMoTHOrO NOBEAEHUS B OKpYXKatoLLen
npupoaHoON cpene, NOHMMaHue HeobBXOOUMOCTU UCMNOSb30BaAHUSA LOOCTUKEHUN
COBpPEMEHHOM Guonorum n BroTexHonornmn ans paunoHarnbHOro
NpMpPOaONOSIb30BaAHNS;



YyMEHue pelaTtb 3feMeHTapHble reHeTM4Yeckme 3aJayuMm Ha MOHO- U
anrmbpugHoe ckpelumBaHue, CLENfeHHOe HacrefoBaHWe, COCTaBfATb CXEMbI
MOHOIMMOPUAHOIO CKpelnBaHna Ans npeackasaHna HacrnegoBaHus NMPU3HAKoB Y
OpraHM3MoB;

yMEeHne BbINONHATL NlabopaTopHble U npakTuyeckme paboTbl, cobnogatb
npasuna npu paboTe ¢ y4ebHbiM 1 nabopaTtopHbiM 060pyA0OBaHNEM;

YMEHUe KpUTUYECKM OueHMBaTb W WHTepnpeTupoBaTb WHGOpMaLMIO
BGuonornyeckoro copepxaHus, BKMAOYaOLWYy0 MNceBAOHAayYHble 3HaHUA U3
pasfnyHbiX  UCTOYHWKOB  (CpeAcTBa  MacCOBOM  MHpopMauuu,  HayyHo-
nonynspHble mMaTepuanbl), 3TUYECKMe acrnekTbl COBPEMEHHbLIX MUCCefoBaHUA B
ounonorun, meguunHe, BUOTEXHONOINK;

yMeHne co3gaBaTb COOCTBEHHblE MUCbMEHHbIE U YCTHble COOBLLEHNS,
obobuwas buonornyeckyto MHPOPMaLNIO U3 HECKONBKUX UCTOYHUKOB, rPamMOTHO
NCnonb3oBaTh NOHATUNHLIN annapat Guonoruu.

[MpeomMeTHble pe3ynbTaTbl 0OCBOEHUSA y4ebHoro npegmeTa «buonorna» e 11
KJ1acce JOMMKHbI OTpaXaTb:

C(bOPMMPOBAHHOCTL 3HAHWM O MecTe W ponn OBuonorum B CUCTEME
HaAy4YHOro 3HAHWA €eCTEeCTBEHHbIX HayK, B (OPMUPOBaHUN COBPEMEHHOM
€CTECTBEHHO-Hay4YHOW KapTWMHbI MMpa WU HayYHOro MWPOBO33PEHUdA, O BKraje
POCCUNCKNX W  3apybexHblX Yy4YéHbIX-OmonoroB B passutve 6HGuonoruwm,
PYHKUMOHANBHOM rPaMOTHOCTU YenoBeKa 418 peLleHUs XXU3HEeHHbIX 3a4av;

yMEHue packpbiBaTb cogepxaHue Ononornyeckmx TEPMUHOB U MOHATUN:
BMA, Nonynsauus, reHooHA, 3Bonoumns, ABMXKYyLME cunbl (bakTopbl) 3BONOLMUM,
NPUCNocoBNeHHOCTb OpraHM3MoB, BUAoO6pa3oBaHune, akonornyeckme akropol,
aKocuctemMa, nNpoayueHTbl, KOHCYMEHTbl, peayueHTbl, uenu nuTaHug,
aKonoruyeckasa nupamunga, buoreoueHos, buocoepa;

ymMeHue wusnaratb 6Ouonornyeckne Teopum (3BOSOUMOHHAA Teopusa Y.
[apBvHa, CuUHTETMYeckasi Teopus 3BOSIOLMM), 3aKOHbl U 3aKOHOMEPHOCTU
(3apogbiwesoro cxoactea K. M. bapa, 4YepenoBaHusa rnaBHbIX HanpasfieHUA Y
nyten asomouun A. H. CeBepuoBa, yvyeHus o buocdepe B. U. BepHaackoro),
onpenenatb rpaHuLbl UX MPUMEHUMOCTU K XXMBbIM CUCTEMAM;

yMeHue BnageTb MeTogaMm Hay4yHoOro nosHaHus B uonoruun: HabnogeHne
N ONMcaHme XMBbIX CUCTEM, MPOLECCOB N ABMNEHUIN, opraHnsauus u nposegeHmne
Guonornyeckoro  SKCNEpuUMeEeHTa,  BblABWXKEHWE  rMnoTesbl,  BblIBNEHME
3aBUCMMOCTU MeEXAy uccrnegyembiMu BenuuvHamu, OObsICHEHWE MNOoSyvYeHHbIX
pe3ynbTaToB, MCMNOSMb30BAHHbBIX HAYYHbIX MOHATUN, TEOPUN N 3AKOHOB, YMEHMWE
Aenartb BbiBOAbl HA OCHOBaHUN NOJSTyYEHHbIX Pe3ynbTaToB;

yMEHUe BbIOENATb CYLECTBEHHbIE MNPU3HAKM CTPOEeHUs BMOMNorm4yecKknx
00beKkToB: BMAOB, MNONYNAUWA, MNPOAYLEHTOB, KOHCYMEHTOB, peayLIEeHTOB,
BuoreoueHoO30B UM 3KOCUCTEM, OCOBEHHOCTW MpPOLEeCcCOoB: HacneaCcTBEHHON
N3MEHYMBOCTU, ECTECTBEHHOIO 0TOOpa, BMA00Opa3oBaHUs, MPUCIOCOBNIEHHOCTH
OpraHn3mMoB, [OeWCTBUS 3KONOrMYeckux (akTopoB Ha OpraHuambl, nepeHoca
BELLECTB W MOTOKA 3HEPrn B 3IKOCUCTEMAX, AHTPOMOrEHHbIX WM3MEHEHUN B
9KOCUCTEMAxX CBOEW MECTHOCTW, KpyroBopoTa BellecTB U BMOreoXmMmyeckmx
LuMKoB B Buocdepe;

YMEHUe NPUMEHATb MoMyYeHHble 3HaHUSA Anst 0O bSACHEHNA BUONOrMYeckmx
NPOLIECCOB U SBMIEHUI, ANS NPUHATUA MPaKTUYECKUX peLleHnin B NOBCeLHEBHON



XM3HK C uenbtlo obecnevyeHna 6e30nacHOCTU CBOEro 340POBbS U 340POBbS
OKpY>KaroLWwmx nogen, cobniogeHns HoOpmM rpamoTHOro NOBEAEHUS B OKPYXKatoLLEen
npupoaHon cpege, NOHUMaHWE HeobXOAMMOCTM WMCMNONb30BaHUS LOCTUMXKEHUN
COBpPEMEHHOW BUoNorMm Ans paunoHanbHOro NPUPOAONOSb30BaHMS;

YyMEHME pelatb 3NeMeHTapHble OuonorMyeckme 3agadn, COCTaBNATb
CXeMbl NepeHoca BELLECTB 1 3HEPrnn B dkocucTemMax (Lenu nutaHus);

YMEHME BbINOSMHATL NnabopaTopHble M NpakTudeckne paboTbl, cobnogaTb
npasuna npu pabote ¢ y4ebHbIM 1 nabopaTtopHbiM 060pyA0OBaHNEM;

YMEHME KPUTUYECKM OLEHMBATb W UMHTEpnpeTupoBaTb WHGOPMALNIO
BuonorMyeckoro cogepXaHusi, BKMOYAOWY MNCEBAOHAYYHbIE 3HaHUSA U3
pas3nnyHbiX UCTOYHWKOB (CpeacTBa  MacCOBOM  MHpoOpMauuu,  HayyHo-
nonynspHble Martepuanbl), paccmaTpuBaTb nobanbHble  3KOMornvyeckmne
npobnemMbl COBPEMEHHOCTN, (POPMMPOBATL MO OTHOLUEHUIO K HAM COBCTBEHHYHO
No3nLMIO;

yMeHue co3gaBaTb COOCTBEHHbIE MUCbMEHHbIE W YCTHble COOBLLEHNUS,
obobuwas buonornyeckyto MHPOPMaLMIO N3 HECKONbKUX UCTOYHMKOB, FPaMOTHO
NCnonb3oBaTb NOHATUNHLIN annapat Guonoruu.



TEMATUYECKOE NMNMAHUPOBAHUE

10 KNNACC
KonnyectBO 4YacosB ANEeKTPOHHbIE
Ne HanmeHoBaHue pa3genoB u (uncppoBblie)
n/n TeM NporpamMmmbil Bcero Kontponkheie  Tpaktnyeckue obpa3oBaTenibHble
paboTbl paboTbl pecypehbi
Bubnnoteka LJOK
1 Buoriors kak Hayka 2 0.5 https://m.edso0.ru/7f41c292
5 XKuBble cuctembl 1 nx 1 1 Bubnnoteka LJOK
opraHusauus https://m.edsoo.ru/7f41c292
3 X1MMYECKNin CocTaB U 3 1 Bubnnoteka LJOK
CTPOEHNE KNETKN https://m.edso0.ru/7f41c292
Bubnnoteka LJOK
4 HKU3HEABATENBHOCTS KNeTkY 6 https://m.edso0.ru/7f41c292
PasmHoxeHne un Bubnmoteka LIOK
> VIRAVIBAAYATIEHOE passuTie S 1 https://m.edso0.ru/7f41¢c292
OopraHn3moB — )
6 HacnenoctseHHOCTb U 3 15 Bubnuoteka LJOK
N3MEHYMBOCTb OPraHM3MOB ' https://m.edso0.ru/7f41c292
- Cenekuust opraHM3mMoB. 3 1 BubnuoTteka LJOK
OcHoBblI BUOTEXHOSOMNK https://m.edso0.ru/7f41c292
8 Pe3epBHOEe Bpemsi 1 Bubnnoreka LIOK
P P https://m.eds00.ru/7f41c292
OBLUEE KOJIMYECTBO YACOB MO 34 5 4

NMPOrPAMME



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

11 KINNACC

Ne n/n

5

HamnmeHoBaHue pa3genos
M TeM nporpamMmbil

JBonoLUMoHHaa buonorus

BosHukHOBEHME U pa3BuUTHE
XWU3HW Ha 3emne

OpraHunambl 1 OKpyxatoLlas
cpena

CoobuwectBa u
9KOOrM4YecKne CUCTEMbI

Pes3epBHoe Bpems

OBLLEE KOJIMYECTBO YACOB MO
NMPOrPAMME

KonuyecTBO 4acoB

KoHTponbHbIe

Beero paboTbl
9 1
9
5
9 1
2
34 2

MpakTnyeckue
paboTbl

0.5

2.5

ANEeKTPOHHbIE
(uncppoBble)
obGpasoBaTenbHble
pecypchl

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

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

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

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

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



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




NOYPOYHOE NNAHUPOBAHUE

10 KNNACC
Konu4yectBO 4acoB ata ANeKTPOHHbIe uncdpoBble
Tema ypoka B KoHTponbHble [pakTUyeckue obpa3oBaTenbHble
cero M3y4yeHus
paboTbl paboTbl pecypchbl
Bbuonorusa B cucreme Bubnmoreka LIOK
HayK 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
MeToabl NO3HAHUSA
XWUBOW NpuUpoabl.
MpakTnyeckas
[o]
Esl?;?;)?'llo?aame 1 0.5 Bubnmoreka LIOK
' https://m.edso0.ru/863e6122
pasnn4yHbIX METOO0B
npwu N3y4eHnn
Buonornyeckmnx
0OBbEeKTOBY
buornornyeckne
CUCTEMbI, NPOLECCHI
N UX N3yYeHue.
KoHTponbHas 1 Bubnnoteka LJOK
paboTa Ne1 https://m.edso00.ru/863e6564
«CTtapTtoBas
AnarHoCTuKa 3a Kypc
9 knacca»
i(;eniﬁ:e(élgl:acv?mas 1 BubnuoTteka LJOK
) https://m.edso0.ru/863e674e
MUHEparbHbIE COMNU
Benkn. CoctaB 1 1 Bubnuoteka LJOK
CTpOEeHne 6enkos https://m.edso00.ru/863e6b72



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72

depmeHTbl —
Buonornyeckmne
KaTtanusaTopbl.
JTabopaTtopHas
paboTa Ne 1
«M3yyeHmne
KaTanmMTn4ecKon
aKTUBHOCTMU
depmeHTOB (Ha
npumMmepe ammnnasbi
NN KaTanasbl)»

0.5

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

Yrnesogbl. llunnapl

Bubnnoteka LJOK
https://m.edso00.ru/863e6870

HyknenHoBble
kncnotol. AT®

Bubnnoteka LJOK
https://m.edso0.ru/863e6d5c

NcTopusa n metoabl
N3yYEeHUS KNETKMN.
KneToyHas Teopus

Bubnuoteka LJOK
https://m.edso00.ru/863e6e88

10

11

KneTka kak
LleniocTHas »uBas
cuctema

CTpoeHue
9yKapMOTUYECKON
KNeTKu.
JTabopaTopHas
paboTta Ne 2
«M3yyeHune
CTPOEHMS KIETOK
pacTeHun,
XWBOTHbIX, rpnboB 1
bGakTtepui noa

0.5

Bubnnoteka LJOK
https://m.edso00.ru/863e6ff0

https://m.edso0.ru/863e716¢c



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

MWKPOCKOIMOM Ha
rOTOBbIX
MUKponpenaparax u
NX OnMucaHne»

OOmeH BelecTB unu

BubnuoTteka LJOK

12 MmeTabonuam https://m.edso00.ru/863e766¢
13 doTocuHTES. Bubnnoteka LJOK
XeMocuHTEe3 https://m.edso00.ru/863e7c98
14 OHepreTnyeckni Bubnnoteka LJOK
obmeH https://m.edso0.ru/863e7aae
YKN3HEHHbIV UMKN
kneTku. [lenexnuve
KneTkn. MuTtos.
JTabopaTtopHas
15 paboTa Ne 3 05 Bubnuoteka LJOK
«HabnoaeHue ' https://m.edso0.ru/863e7dc4
MWUTO3a B KneTkax
KOHYMKa KopeLlKa
fniyka Ha roToBbIX
MUKponpenapaTax»
15 | Eocuea Genva. suGnMoTera LIOK
https://m.edso0.ru/863e796e
MaTpPUYHOro CMHTE3a
17 TpaHcnaumsa — Bubnuoteka LLOK
onocuHTes benka https://m.edso0.ru/863e796e
18 ;i';”;;o;:;e” . Bubnuoteka LLOK
https://m.edso0.ru/863e7540
BUPYCbI
19 dopmbl Bubnnoteka LIOK

pa3MHOXEHNA

https://m.edso00.ru/863e81b6



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6

OpraHM3moB https://m.edsoo0.ru/863e831e
. Bubnnoteka LJOK
20 Mewos https://m.edsoo.ru/863e7f4a
O6pasoBaHue n
pa3BUTUE NOMNOBbIX
KNEeTOK.
OnnopotBoOpeHuUeE.
21 JlabopaTopHas 05 Bubnuoteka LJOK
paboTta Ne 4 ' https://m.edso00.ru/863e81b6
«M3yyeHmne
CTPOEHUS NOMOBbLIX
KIETOK Ha roToBbIX
MUKponpenapaTax»
s | Doanenayanetos Bu6moTexa LIOK
https://m.edso00.ru/863e8436
OopraHn3moB
23 | waonoporaeceTn GuGnvotexa LIOK
https://m.edso00.ru/863e86f2
N U3BMEHYMBOCTU
3aKOHOMEpPHOCTH
s | HECMGRORANNS Gu6moTexa LIOK
) https://m.edso00.ru/863e8878
MoHornbpungHoe
CKpelymBaHue
OnrmbpmngHoe
CKpelunBaHue.
o5 3akoH Bubnnoteka LJOK
HEe3aBUCUMOro https://m.edsoo.ru/863e89a4
HacrneagoBaHus

NpMU3HakKoB



https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4

26

27

CuenneHHoe
HacnegoBaHue
NPU3HaKOB.
JTabopaTtopHas
pabota Ne 5
«M3yyeHmne
pes3ynbTaToB
MOHOIMBPUAHOIO U
anrmdépmngHoro
CKpeLlMBaHus y
Ap0o30dunnbl Ha
roTOBbIX
MUKponpenapaTax»

(eHeTnKa nona.
HacnepnoBaHue
NPU3HaKoB,
CLENMeHHbIX C
Nnonom

0.5

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

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

28

N3mMeH4YnBOCTb.
HenacnencreeHHas
N3MEHYMBOCTb.
JTabopaTopHas
paboTta Ne 6.
N3y4eHne
MoaNdMKaLNOHHOM
N3MEHYNBOCTMN,
nocTpoeHmne
BapuaLlnOHHOro
psga u
BapuaLMOHHON
KpnBOM»

0.5

Bubnuoteka LLOK
https://m.edso0.ru/863e8efe



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

29

HacnencrteeHHas
N3MEHYMBOCTD.
JTabopaTopHas
paboTa Ne 7.
«AHanus mytauum y
Apo3odunbl Ha
rOTOBbIX
MUKponpenapaTax»

0.5

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

30

[CeHeTMKa YyenoBeka

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

31

PesepBHbIN ypoK.
O606LweHne no
Teme
«HacnencTBeHHOCTb
N U3BMEHYMBOCTb
OpraHn3mMoB»

32

Cenekuuns Kak Hayka
N npoLecc.
KoHTpornbHas
pabota Ne2
«NToroeas
KOHTpOnbHas
paboTa 3a kypc 10
Knacca»

Bubnnoteka LJOK
https://m.edso0.ru/863e9214

33

34

MeToabl n
OOCTUXEHUs
cenekuum pacteHumn
N XKUBOTHbIX
BuoTtexHonorusa kak
oTpacnb
npou3BoACTBa

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

Bubnuoteka LLIOK
https://m.edso00.ru/863e9336



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

OBLWEE KOJINHECTBO

UACOB MO NPOrPAMME 3%



11 KINNACC

Ne
n/n

Tema ypoka

Jsonouma n
MeToabl eé
N3y4YeHns

KonuyectBO 4YacoB

Bcero

KoHTponbHbIe
paboTbl

MpakTnyeckue
paboTbl

OdaTta
M3yYyeHus

ANeKTpPoHHbIe undpoBbIe
obpa3soBaTenbHble
pecypchbl

BubnuoTteka LJOK
https://m.edsoo0.ru/863ea20e

NcTopusa passutumsa
npeactasneHnn ob
3BonoUUmn

Bubnnoteka LJOK
https://m.edso00.ru/863e9570

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

Bubnnoteka LJOK
https://m.edso0.ru/863e9cle

Monynauna kak
anemeHTapHas
eavHuua BMaa u
3BOSIHOLNMN.
JTabopaTtopHas
paboTta Ne 1
«CpaBHeHue BngoB
no
MOpPONorMyecKkomy
KpUTEpUO»
AswvxyLine cunol
(anemeHTapHble
dhakTopbl) 3BONHOLNN

0.5

Bubnnoteka LJOK
https://m.edso00.ru/863e99c6

Bubnnoteka LJOK
https://m.edso0.ru/863e9da4



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

EcTecTBEeHHbIN
oTbop 1 ero dopmbl

Bubnnoteka LJOK
https://m.edso0.ru/863e9ed0

PesynbTaThl
3BOSIHOLNMK:
NpUcnocobeHHOCTb
OpraHnM3mMoB U
BngoobpasoBaHue.
JTabopaTtopHas
paboTta Ne 2
«OnucaHune
NPUCNOCcoBEeHHOCTH
opraHusma un eé
OTHOCUTENBHOIO
XapakTepa»

0.5

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

10

11

HanpasneHusa n
nyTn
MaKpO3BOIOLINN
HeobpaTtnmocTb
3BOMOLUK

McTopus XnsHum Ha
3emne n metoabl eé
N3y4YeHns

MnoTesbl
NPOUCXOXAEHUS
>KM3HM Ha 3emne

Bubnuoteka LJOK
https://m.edso00.ru/863e9cle

Bubnuoteka LLOK
https://m.edsoo0.ru/863ea5ab6

12

Pa3Butne Xun3Hu Ha
3emne no apam un
nepuogam

Bubnuoteka LJOK
https://m.edsoo0.ru/863eatbbe

13

OcCHOBHBbIe aTansbl
3BOJTIOLUK

0.5

Bubnuoteka LJOK
https://m.edsoo0.ru/863ea8bc



https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc

pacTUTENbHOIO U
XVBOTHOroO Mupa.
lNpakTnyeckas
paboTta Ne 1
«3yyeHve
NcKonaembIx
OCTaTKOB pacTeHuUn
N XXUBOTHbIX B
KONJIEKLNAX»

14

15

CoBpemeHHas
cuctema
OpraHn4ecKoro mmpa
3sonoumns
yenoseka
(aHTponoreHes)

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

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

16

[BuxyLime cusol

(cpakTopsbl)
aHTponoreHesa

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

17

OcHoBHbIEe cTagun
3BOMIOLIMKN YeroBeka

18

19

UenoBeyeckue pacsl
N NPUPOAHbIE
ajantauum
Yyenoseka

PesepBHbIN ypoK.
O606LeHue no
Teme
«Bo3HukHOBEHME 1
pa3BUTUE XXN3HWN Ha
3emne»

Bubnnoteka LJOK
https://m.edsoo0.ru/863eaea?



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

20

OKOJSI0rm4 Kak Hayka

21

Cpenbl 0butaHms n
aKonornyeckue
doakTopbl

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

22

AbuoTtnyeckue
doakTopbl.
JTabopaTtopHas
paboTta Ne 3.
«Mopdonornyeckne
0Ccob6eHHOCTH
pacTeHuUn U3 pasHbIxX
MECT OOUTaHUA».

0.5

Bubnuoteka LJOK
https://m.edso00.ru/863eb10e

23

24

25

BuoTtnyeckne
doakTopsbl.
Na6opaTtopHas
paboTta Ne 4.
«BnuaHue ceeta Ha
pOCT 1 pa3BuTune
YepeHKOB Kosieycay

Jkonornyeckune
XapakTepuCTUKK
nonynauuu.
lNpakTnyeckas
paboTta Ne 2
«[oacuéer
NMIOTHOCTH
nonynaunm pasHblX
BNOOB pacTeHUn»
CoobuiecTBa
OpraHM3moB —
ououeHo3

0.5

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

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



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a

26

27

Jkonoru4yeckue
CUCTEMBbI
(akocuctemsl)

OcCHOBHbIe
nokasaTtenu
3KOCUCTEMBbI.
Jkonormnyeckne
nMpamuibl.
CsowncTBa
3KOCUCTEM.
Cykueccusa

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

BubnuoTteka LJOK
https://m.edso0.ru/863eb5fa

28

MpupoaHble
3KOCUCTEMDI

29

AHTpOI'IOFeHHbIe
OKOCUCTEMDbI

30

31

32

buociepa —
rnobanbHas
aKkocuctema 3emnu

3aKOHOMepPHOCTH
CyLLLEeCTBOBAHMS
ouocgepbl.
KoHTponbHas
paboTta Ne2
«TOroBas
KOHTpOsbHas
paboTa 3a kypc 11
Knacca»

YenoBe4yecTBoO B
bunocdepe 3emnu

Bubnnoteka LJOK
https://m.edso00.ru/863ebb5e

Bubnnoteka LJOK
https://m.edso00.ru/863ebd16

33

CocyuiecTBOoBaHuMe

Bubnnoteka LJOK



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

npupoabl 1
4yenoBeYyecTBa

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

PesepBHbI ypok.
Ob600LeHne Tembl

34 «CoobuiecTtBa u 1
aKonornyeckue
CUCTEMbI»
OBLUEE KOJIMYECTBO 34 o5

YACOB 10 MNMPOIrPAMME



https://m.edsoo.ru/863eba1e




NMPOBEPSEMbIE TPEBOBAHUSA K PE3YNIbTATAM OCBOEHUA
OCHOBHOW OBPA3OBATEJIbHON NMPOrPAMMbI

10 KINNACC

Kop
npoBepsieMoro
pe3ynbTaTta

MpoBepsiemMble NnpegMeTHbIE pe3yfbTaTbl OCBOEHUS
OCHOBHOW OGpa3oBaTesnibHOWN NpPorpaMmmMmbl CpegHero
obwero o6paszoBaHus

CdopMMpoBaHHOCTb 3HAHUM O MecTe N ponu Guonornu
B CUCTEME Hay4yHOro 3HaHUs €eCTEeCTBEHHbIX HayK, B
dopMMpPOBaAHNUN  COBPEMEHHOW €CTEeCTBEHHO-HaY4YHOW
KapTUHbI MMpa N Hay4yHOro MWPOBO33PEHUA; O BKNage
POCCUNCKNX U  3apybexHbiX Yy4YéHbix-6uonoros B
pa3sutne 6uonornn; QYHKUNOHANBbHOW rPaMOTHOCTH
YyernoBeKa OS5 PELLEHUS XXM3HEHHbIX 3a4a4

YMeHne packpbiBaTb COAep)XaHue Ouonornvyecknx
TEPMUHOB W MOHATUW: KWU3Hb, KIeTKa, OpraHu3wm;
meTtabonuam (oOMeH BewecTB W  NpeBpalleHune
3Heprmn), romeocrtas (camoperynsauus), YypoBHeBas
OpraHu3aumsi XuBbIX CUCTEM, CaMOBOCMNPOU3BEAEHME
(penpoaykuus), HacneagcTBEHHOCTb, WU3MEHYMBOCTD,
POCT 1 pa3BuTne

YMeHue umsnaratb Ouonormyeckne Teopumn (KnetouvHas,
XPOMOCOMHasi, MyTauMoHHas), 3akoHbl (. MeHgensa, T.
MopraHa, H./A. Basunosa) un y4yeHus (0 uUeHTpax
MHOroobpasusi U MPOUCXOXKOEHUS KYNbTYPHbIX pacTeHUi
H.W. Basunoga), onpenensTb rpaHuubl nx
NPUMEHMMOCTMU K XMBbIM CUCTEMAM

YMeHne Bnagetb MeTogaMu HayyHOro mo3HaHus B
buonorun (HabnwogeHne U ONUCaHWE >XMBbIX CUCTEM,
npoLeccoB W SBMEHUN; OpraHusauusi U npoBeaeHune
BMOoNOrMyeckoro akCnepMMeEHTa, BblABMXEHNE TMNOTESbI;
BbIIBlIEHWE  3aBUCMMOCTU  Mexdy uccrnegyembiMu
BENUYMHaAMK, OOBACHEHME MOSyYEHHbLIX pPe3ynbTaTos,
NCMNONb30BaHHbIX HAaY4YHbIX MOHATUN, TEOPUN U 3AKOHOB;
yMEHMEe pOenaTb BblBOAbl HA OCHOBaHMM MNOSTYYEHHbIX
pe3ynbTaToB)

YMeHMe BbIAENATb CYLWECTBEHHbIE MNPU3HAKW BUPYCOB,
KNeToK NpoKapMoT W 3YKapuOT, OOHOKNETOYHbIX U
MHOTOKITETOYHbIX OpPraHM3MoB; OCOBEHHOCTN MpPOLIECCOB
obmeHa BeLLEeCTB U MpEeBpaLLUEHUS SHEPrMn B KIETKE,
doToCMHTE3a, NNacTU4ecKoro U  3HepreTU4ecKoro
obmeHa, XEMOCHHTE3a, MUTO3a, Meno3a,
OonnoaoTBOPEHNS,  Pa3MHOXEHUsl, WHAUBUAYAIbHOrO
pa3BUTUS opraHn3ma (OHTOreHes)

YMeHMe  MpPUMEHATb  MOMNyYeHHble  3HaHUA  Ans
06BbACHEHNSI BUONOIMYECKUX NMPOLIECCOB U SIBNEHUN, ANS




NPUHATUS NPaKTUYECKUX pelleHnn B MNOBCEeOHEBHOW
Xn3HM B uensx obecneyeHuss 6e3onacHOCTU CBOEro
300pOBbS M 300pOBbSI  OKpYyXawwmx  Nogen,
cobniogeHnss HOpM  FpamMOTHOrO  MOBeAeHUs B
OKpyXxatoLen NPUPOAHON cpeae; NnoHMMaHue
HeobxoanMMOoCTH NCrnonb30BaHmUsA AOCTXKEHWUI
coBpeMeHHoOn Ouonormm u  BGuoTexHonormn  Ans
paunoHanbHOro NPUPOLONONb30BaHUS

YMeHve pelwaTtb 3NeMeHTapHble FeHeTUYeckue 3anadu
Ha MOHO- U OUrMGPUOHOE CKpeluMBaHue, CLEenneHHoe
HacrnegoBaHWe, COCTaBNATb CXeMbl MOHOMMOpPUAHOro
CKpeluMBaHUa AN NpeAackasaHust  HacnegoBaHuUs
NPU3HAKOB Yy OpraHn3MoB

YMeHne BbINONHATL NabopaTtopHble W MpakTudeckue
paboTbl, cobntogate npasuna npu pabote ¢ y4ebHbIM K
nabopaTtopHbIM 060pyaOBaAHMEM

YMeHne KpUTUYEeCKM OueHMBaTb U WHTEpPrnpeTupoBaTb
NHopMaLmIo Buornornyeckoro coaepxaHus,
BKITHOHAIOLLYIO MCEBAOHAYYHbIE 3HaHMSA W3 PasfUYHbIX
ncroyHmnkos (CMW, Hay4dHO-MonynsipHble martepuansi);
9TNYECKMe acrnekTbl COBPEMEHHbIX WCCreaoBaHun B
owonorun, meguunHe, GUOTEXHONOTUN

10

11 KNNACC

Kon
npoBepsieMoro
pe3ynbTara

YMeHne cos3pgaBatb COOCTBEHHbIE MUCbMEHHbIE U
YCTHble  COObBLLEeHMS, obobwan  BGuonornveckyro
MHOPMALMIO M3 HECKONbKNX WUCTOYHUKOB, FPaMOTHO
Ncnonb3oBaTb NOHATUNHLIM annapaTt 6uonorum

NMpoBepsembie NnpeaMeTHbIE pe3yfibTaTbl OCBOEHUSA
OCHOBHOW OoGpa3oBaTesibHOW NporpaMmmMmbl CpeaHero
ob6Lwero obpasoBaHus

CopmupoBaHHOCTbL 3HaHUI O MecTe U ponun buonorum
B CWUCTEME Hay4yHOro 3HaHUA eCTEeCTBEHHbIX HayK, B
dopMMpOBaHNUN  COBPEMEHHOW €CTEeCTBEHHO-HaY4YHOW
KapTvHbl MMpa M Hay4yHOro MMPOBO33pPEeHUs; O BKraje
POCCUNCKMX U 3apybexHblX  YY€HbIX-6Mororos B
passutMe 6uonornn; QYHKLMOHANBHOM PaMOTHOCTM
yenoBekKa AS18 peLleHUs XU3HEeHHbIX 3aA4au

YMeHMe packpblBaTb coAepxaHue OUonorn4yeckux
TEPMUHOB W MOHATUA: BMA, NONynAuusi, reHodoHA,
aBonouns, ABMXyWMe cunbl (dakTopbl) 3BOMHOLUNK,
NPUCNoOcobNeHHOCTb OpraHM3mMoB, BuaooOpa3oBaHue,
aKornormyeckne akTopbl, 3KOCUCTEMA, MNPOAYLEHTHI,
KOHCYMEHTbI, peayLeHTbl, Lieny NUTaHUs, 3Konornyeckas




nupamunga, buoreoueHos, bnocdepa

YMeHve nanaratb BGuonornyeckne Teopumn
(aBonouynoHHasa Teopua Y. [apBuHa, cuHTETMYeckas
TEeopus  3BOMOUWUKN), 3aKOHbl UM 3aKOHOMEPHOCTHU
(3apogbiweBoro cxoactBa K.M. bapa, u4epemoBaHus
rMaBHbIX HanpaeneHun wn nyten asomouun A.H.
CeBepuoBa, yyeHna o buocoepe B.N. BepHaackoro),
onpefendatb rpaHuubl WX MNPUMEHUMOCTU K >KUBbIM
cuctemam

YMeHne Bnagetb MeTogaMu HayyHOro mo3HaHus B
Guonormn (HabniogeHve M onNUcaHue XUBbIX CUCTEM,
NpoLeccoB W SBMEHUN; OpraHu3auusi U npoBeaeHune
BMOoNOrMyeckoro akCnepMMeHTa, BblaBMXEHNE TMNOTE3bI;
BbIIBlIEHWE  3aBUCMMOCTU  Mexgy uccrnegyembimu
BENUYMHaAMK, OOBACHEHME MNOSTyYEHHbIX pPe3ynbTaTos,
NCMNONb30BaHHbIX HAYYHbIX MOHATUN, TEOPUN U 3AKOHOB;
yMeHVEe pOenaTb BblBOAbl HA OCHOBaHMM MNOJSTYYEHHbIX
pe3ynbTaToB)

YMeHune BblAeNsATb CYLLECTBEHHbIE MPU3HAKM CTPOEHUS
Buonornyecknx 0OBEKTOB: BMAOB, nonynauun,
NpoAYLIEHTOB, KOHCYMEHTOB, penyLeHToB,
BGroreoueHO30B N 3KOCUCTEM; OCOBEHHOCTM MPOLECCOB
HacneacTBEHHOM N3MEHYNBOCTMN, €CTECTBEHHOIro
otbopa, BngoobpasoBaHus, NpPUCNocobneHHOCTH
OpraHM3MoOB, OEWUCTBUS SKOSIOMMYEecKnX ¢OakTopoB Ha
OopraHm3ambl, NepeHoca BELLECTB M MOTOKA 3HEPrUN B
aKocucrtemax, aHTPOMOreHHbIX N3MEHEeHNN B
3KOCUCTEMAX CBOEN MECTHOCTM, KpYroBOpOTa BELLECTB U
BroreoxmMmmnyeckmx LMKNoe B buocoepe

YMeHMe MpuUMEeHsTb  MNOSMyYeHHble  3HaHWa  Ong
00bsACHEHMs1 BUONOrMyecknx NPoLEeccoB U ABAEHN, Ang
NPUHATUA NPaKTUYECKUX PELUEHUA B MOBCEOHEBHOMN
Xn3Hn B uenax obecnedyeHna 6e3onacHOCTU CBOEro
300pOBbS M 300pPOBbS  OKpyXawwux  Iogeu,
cobniogeHnss HOpM  FpaMOTHOrO  MOBeAeHUs B
OoKpYyXatoLLen NpUPOAHON cpene; NOHUMaHue
HeobxoanmMocCTH NCrnonb30BaHuUs AOCTMXKEHUI
COBpPEMEHHOM BGuonorum ans pauMoHarnbHOro
NpUpPoaONoSib30BaHUS

YMeHne pewaTb anemMeHTapHble  Buonorumyeckue

3agayn, COCTaBlIATb CXeMbl NepeHoCa BELWEeCTB U
QHEPIrnnm B 3KOCUCTEMAX (Ll,eﬂl/l I'II/ITaHI/I‘;l)

YMeHne BbINONHATL NabopaTtopHble U MpakTudeckue
paboTbl, cobntogate npasuna npu paboTte ¢ y4ebHbLIM K
nabopaTopHbIM 060pyaOBaHNEM




10

YMeHNe KpUTUYECKM OLEeHMBaATb WM WHTEPNPETUPOBaTb
MHdopMaLmIo Bronormyeckoro cogepxaHus,
BKMIOYAKLLY0 MNCEBOOHAYYHbIE 3HAHUS U3 PasfUYHbIX
ncrtoyHmkos (CMW, HayyHO-nonynsipHble marepuansl);
paccmaTtpuBaTb rnobanbHble 3konornvyeckme npobnemsl
COBPEMEHHOCTU, (hopMMpoBaTb MO OTHOLLUEHUID K HUM
COBCTBEHHYIO MO3MLINIO

YMeHne cosgaBaTb COOCTBEHHble MUCbMEHHbIE W
yCTHble  coobfuweHns, obobwasa  BGuonornyeckyro
NHPOPMALMIO N3 HECKONbKUX WCTOYHMKOB, TPaMOTHO
NCcnonb3oBaTb NOHATUNHLIN annapat 6uonorum




NMPOBEPAEMBIE JIEMEHTbI COOAEPXXAHUA

10 KINNACC

Kop

NMpoBepsieMbIn 3NeMeHT coaepXaHus

1

Bbuonorusa kak Hayka

1.1

Buonorma — Hayka o xuBonm npupoge. Ponb 6uonorum B
opMUPOBaAHMN COBPEMEHHOW Hay4yHOM KapTuHbl Mupa. Cuctema
Bronormyecknx Hayk

1.2

MeToabl NO3HaHUA XMBOW Npupoabl (HabnaeHne, 3KCNEPUMEHT,
onucaHve, U3MepeHue,  Knaccudukaumsa,  MogenmpoBaHue,
ctaTuctTmyeckas obpaboTka gaHHbIX)

YKusble cuctembl n nx opraHmsauus

2.1

XKuBble cuctembl (BrocucTemsl) Kak npeameT nsydyeHus Guonoruu.
CsowncTtBa buocmnctem n nx pasHoobpasme

2.2

YpoBHM oOpraHusaumm 6GuMOCUCTEM: MONEKYSSAPHO-TEHETUYECKUN,
KNEeTOYHbIN, OpraHMU3MeHHbIN, nonynsuMoHHO-BN4OBOW,
9KOCUCTEMHbBIN, BUoCdEPHbIN

XUMUYECKNIN COCTaB U CTpOEeHNne KIETKHN

3.1

3.2

3.3

Xumunyeckui cocTaBs KNeTKW. Xumuyeckue 3NEeMEHTbI:
MakpoaneMeHTbl, MUKpoanemeHTbl. Boaa w©  MuHepanbHble
BellecTBa. PYHKUMM BOAbI U MUHEparnbHbIX BELLUECTB B KIeTKe.
MopaepkaHne ocMoTUYeckoro banaHca

Benkn. CoctaB n cTpoeHne 6enkoB. AMUHOKUCIIOTbI — MOHOMEpbI
Oenkos. HesameHnmble W 3aMEeHMMble  aMUHOKUCNOTHI.
AMMHOKNCAOTHBIN COCTaB. YPOBHU CTPYKTYpbl BENKOBOW MOMEKYbl
(nepBuYHaga, BTOpUYHAA, TPETUYHAA M YeTBEepTUYHas CTPYKTypa).
Xnmunyeckne ceonctea benkos. buonornyeckmne pyHkuMmn 6enKoB.
depmeHTbl — Bronornyeckune katanusatopbl. CTpoeHne pepMeHTa:
aKTUBHbLIN UEHTP, cybcTpatHaa cneuyndunyHocTb. KodepMmeHThl.
ButamuHsbl. OTtnnums depmeHTOoB oT HeopraHn4ecKunx
KaTtanu3aTtopos

YrneBogbl: MOHocaxapuapbl (rnioko3a, pnbosa mn gesokcnpudosa),
Ancaxapuabl (caxaposa, naktosa) W nonucaxapuibl (Kpaxman,
rMUKoreH, uennonosa). buonornyeckue yHKLMM yrneBoaoB.
Jvnngpl: Tpurnuuepuabl, cTepoungbl, doconmnngpl.
M'apodunbHO-rMapodobHble cBorcTBa. buonornyeckne gyHKUMM
nunupoB. CpaBHeHue yrneBogoB, ©OenkoB M NUNMAOB  Kak
MCTOYHNKOB SHEPTNN

3.4

HykneuHoBble kucnotbl: OHK n PHK. Hykneotngbl — MoHOMepbI
HyKnenHoBbIX KncnoT. CtpoeHue u dyHkumm OHK. CTpoeHue wu
dyHKkunn PHK. AT®: cTpoeHne n goyHKLUK

3.5

LUutonorma — HaykKa O KIieTKe. KnetouyHas Teopus. MeToabl
N3y4eHNnA KneTok




3.6

3.7

KneTtka kak uenocTtHas xmBas cuctema. ObLuine npusHaku KneTok:
3aMKHyTasi  HapyxHaa  MembpaHa, Mmonekynol OHK  kak
reHeTU4eckui annapar, cucteMma cuHTesa bernka

Tunol KNneTok: aykapuoTmnyeckas n npokapuoTmnyeckas.
OcobeHHOCTM CTpoeHnsa npokapuoTudeckon kneTtkn. KneTtouHas
cTeHka 6aktepun. CTpoeHne aykapmoTndeckon Knetkn. OCHOBHbIE
OTNNYUS pacTUTENbHOW, XXUBOTHOW N TPUOHON KNETKM

3.8

[MOBEPXHOCTHbIE  CTPYKTYpbl KMETOK —  KIeToYHas  CTEHKa,
[MUKOKanukc, wux yHkuun. [nasmatnyeckaa membpaHa, eé
ceomctea W QyHkuuu. ULutonnasma wn  eé&  opraHougbl.
OpgHomeMbpaHHble opraHouabl KNeTku: aHgonnasmaTudeckas ceTb
(BMNC), annapat [lonbopxn,  SIM30COMBbI. [MonyaBTOHOMHbIE
opraHouabl KIMETKW: MUTOXOHApuKM, nnactugpl. [lpouncxoxaeHue
MUTOXOHOPUM W1 nnactmg. Bugbl nnactmg. HemembpaHHble
opraHougbl KIEeTKU: pPUOOCOMbI, KNETOYHbIN LEHTP, PECHUYKM,
XKIyTUKN. PYyHKUMN OpraHonaoB KNeTku. BkroyeHus

3.9

Anpo — perynaTtopHbIi UeHTp kneTkn. CTpoeHve sapa: sipepHas
obonoyka, kapuonnasma, XpOMaTuH, SAPbILLKO. XpOMOCOMbI

3.10

TpchnopT BELLECTB B KIeTKe

4.1

4.2

KnsHeneaTenbHOCTb KNETKU

O6meH BewecTB, Mnu metabonuam. Accmmunaumns (nnacTuyecKkni
obmeH) n guccnmmnaums (sHepreTuyecknin o6MeH) — ABe CTOPOHDI
eauHoro npouecca Metabonuama. Tunbl oObMeHa BeELLECTB:
aBTOTPOMHLIN U reTepoTpodHbIn. Ponb depmeHTOB B 0OMeEHe
BELLECTB M NPEBpPALLEHNN IHEPTUM B KNETKE

doTocuHTe3. CBeToBas n TeMHoBasa hasbl PoTOCUHTE3A. Peakuunm
dpoTOCUHTES3A. QA pekTMBHOCTD doTOCUHTE3A. 3Ha4yeHune
doTocMHTE3a Ans XK3HM Ha 3emne. BnusHne ycnoeBun cpefbl Ha
doToCMHTE3 UK cnocobbl MOBbLIWEHUSS €ro MNpPOAYKTUBHOCTU Y
KYNbTYPHbIX PaCTEHUN.

XeMOCUHTES. XeMOoCUHTE3npyoLwme GakTepun. 3Ha4yeHune
XEMOCUHTE3a ANns XunsHu Ha 3emne

4.3

4.4

OHepreTnyecknn obmeH B kneTke. PacwenneHne BeLLECTB,
BblAENIEHNE U aKKyMynupoBaHWE OJHeprn B KneTke. JTanbl
3HepreTnyeckoro obmeHa. [nukonuid. bpoxeHne n ero BuUAbI.
KucnopogHoe OKUCIEHue, nnu KNneTo4yHoe AblXaHue.
O DEKTUBHOCTL HEPreTUYECKOro obmMeHa

Peakuun matpudHoro cuHtesa. 'eHeTuyeckas nHgopmaums n JHK.
Peanusauus reHeTuyeckon uHcgopmaumm B kneTke. ['eHeTU4ecknn
KOO W ero CBOMCTBa. TpaHcKpunuma — mMaTtpuyHbii cuHTe3 PHK.
TpaHcnauma — ©6wuocumHTes OGenka. KogupoBaHue amMWUHOKMKCIIOT.
Ponb pubocom B bGuocmHTese benka

4.5

HekneTouyHble OpMbI XU3HM — BUpPYCbl. McTopua OTKpbITUA
BupycoB (O.N. WBaHoBckuin). OCOBEHHOCTU  CTPOEHUS U
XU3HeOesaTeNnbHOCTU BUpYycoB. bakTtepunodarn. bonesHn pacteHun,




XMBOTHbIX M  YernoBeka, Bbl3blBaeMble Bupycamu. Bupyc
nmmyHogedguumta denoseka (BUY) - Bosbygutens CllA[a.
lMpodunakTmka pacnpocTpaHeHNa BUPYCHbIX 3aboneBaHni

Pa3smHoxeHne un nHanBmnagyarnbHoe pa3BnuTne opraHm3mMoB

5.1

KneTouHbIn LUKI, WKW KU3HEHHbIN UMKN KneTkn. WHTepdasa u
Mmnto3. [llpouecchl, npoTtekawwme B MHTepdase. Pennukauma —
peakums matpuyHoro cuHtesa [HK. CrtpoeHne Xxpomocom.
XpOMOCOMHbIV Habop — kKapuoTun. OunnongHbIn 1 ranfongHbIn
XPOMOCOMHble Habopbl. XpomaTtuabl. LlMTonormyeckme OCHOBGI
Pa3MHOXEHUS U NHOMBUAYANbHOIO Pa3BMUTUS OPraHU3MOoB.
HeneHve «knetkm — wmuto3. Ctagum wmuto3a. [lpoueccsl,
npoucxodsiime Ha pasHblX CcTagusax wMuTo3a. buonormyeckuni
CMbICIN MUTO3a

5.2

dopmbl pasMHOXeHUst opraHM3MoB: Becrnonoe u nonosoe. Buabl
Gecnonoro pasmMHOXeHUs:: OeneHne HaaBoe, NoYKoBaHWE OOHO- U
MHOTOKINETOYHBbIX, crnopoobpa3soBaHue, BeretaTUBHOE
pasMHoxeHue. WCKyCCTBEHHOE KINOHMpOBaHME OpraHuW3MoB, €ro
3HayeHue Onsa cenekuuu

5.3

5.4

MonoBoe pa3sMHOXeEHUE, ero OTNMYMS oT Becnosnoro.

Menos. Ctagun menosa. lpouecchbl, NPOMCXOAsLINE Ha CTagusax
menosa. [loBegeHne xpomocom B Menose. KpoccuHrosep.
Bbuornornyeckuin cmbicn U 3Ha4eHne Menos3a

FameToreHe3s — npouecc o6pa3oBaHMA MNOMOBbLIX KNETOK Yy
XMBOTHbIX.  [lonoBble  XKenesbl: CEMEHHUKM U SIUYMHUKM.
ObpasoBaHMe U1  pasBUTUE MNOMOBbLIX KMNETOK —  rameT
(cnepmaTo3ouna, SnuekneTka) — cnepMaTtoreHe3 U OOreHes.

OCoBEHHOCTM  CTPOEHUS  SANLEKNETOK UM CnepmMaTo30MaoB.
OnnogotBopeHue. MNapTeHoreHes

5.5

MHpouBuayanbHoe  pasButne  (OHTOreHes).  OMOpuoHanbHoe
pa3sutne (ambpuoreHes). 3Tanbl 3IMOPUOHANBLHOIO pPas3BUTUS Y
MO3BOHOYHbLIX XUBOTHbIX: ApOobGreHne, racTtpynsaumsi, opraHoreHes.
lMocTambpuoHanbHoe pas3suTne. Tunbl  NOCTIMOPMOHANBHOIO
pasBUTUS: NpsMOe, HenpsiMoe (NUYMHo4YHoe). BnnsiHme cpefbl Ha
pasBuMTME  OpraHM3moB; akTopbl, CNOCOOHbIE  Bbl3biBaTb
BPOXAEHHbIE ypoacTBa.

Poct n passutme pacteHun. OHTOreHes3 LBETKOBOrO pPacTEHUS:
CTPOEHME CEMEHU, CTaaumn pasBuTUs

6.1

HacnencTBeHHOCTb M UISMEHYNBOCTb OopraHmnM3mMmosB

MpeomeTt n 3agayum reHeTukn. Mictopusa passutnsa reHeTukn. Bknapg,
POCCUNCKNX N 3apyDeXHbIX YYEHBIX B pa3BuUTME reHeTukn. Metoabl
reHeTukn (rmépmnaonornyeckuin, LUTOreHeTUYEeCKUin, MONEKYNApHO-
reHeTnyeckmn). OCHOBHbIE reHeTudeckne noHATUNA. ['eHeTnveckas
CUMBOJSIMKA, UCMNOSIb3yeMasi B CXeMaxX CKpeLLnBaHuin

6.2

3aKOHOMEpPHOCTU HacneaoBaHUSA MNPU3HAKOB, YCTaHOBMEHHble [
Mengenem. MoHornbpungHoe ckpelmBaHue. 3akoH eguHoobpasms




rmbpruaoB nepBoro nokoneHus. MNpaBuno AOMUHUPOBAHUSA. 3aKOH
paclienneHns npusHakoB. [Mnotesa 4ncToTbl rameT. [lonHoe u
HenosIHoe JOMUHUPOBAHME.

OurmbpmngHoe ckpelwmBaHme. 3aKOH HE3aBMCUMOrO HacregoBaHUsA
NPU3HaKOB. LnToreHetnyeckune OCHOBbI anrmdépungHoro
CKpewmBaHusa. AHanusumpytouwiee ckpewmBaHue. Wcnonb3oBaHue
aHanuM3npylowero CcKpewmBaHus AN onpedeneHust reHotmna
ocobu

6.3

6.4

CuenneHHoe HacnegoBaHue npusHakoB. Pabota T. MopraHa no
CuennieHHoOMy HacnegoBaHWO TreHoB. HapyweHne cuenneHus
reHoB B pe3ynbTaTe KpOCCUHroBepa. XpOMOCOMHasi Teopus
HacrneacTBEHHOCTU. [[eHeTU4eckune KapThbl.

eHeTMka nona. XpoMOCOMHOoe onpegenieHme nona. AyToCOMbl U
NONoBble  XPOMOCOMbI. [OMOrameTHble W  reTeporameTHble
opraHuambl. HacnegoBaHue Nnpu3HakoB, CLUEMNIIEHHbLIX C NOSIOM

M3meHumBOCTb. Buabl M3MEHYMBOCTU: HeHacrneacTBEHHad WU
HacneacTBEeHHas. Ponb cpenbl B HeHacnegcTBEHHOMU
N3MEHYMBOCTH. XapakTtepucTuka MOANUKALMOHHON
N3MEHYMBOCTU. BapmauuoHHbIn psa M BapuauMoOHHaAa KpuBasi.
Hopma peakumm npusHaka. KonunyecTBeHHble U Ka4yeCTBEHHbIE
Npu3HaKn M MX Hopma peakuuun. CBouncTBa MoamdmKauMoHHON
N3MEHYMBOCTU

6.5

HacnepncrteeHHas, nnu reHoTUnNM4eckas, N3MEHYMBOCTD.
KombunHatmBHast uM3aMeH4MBOoCTb. Meno3 u nonosom npouecc —
OCHOBa KOMOWHaTMBHOM N3MEHYMBOCTM. MyTaumoHHas
N3MeHYMBOCTb. Krnaccudpukauus mytaumn: reHHble XPOMOCOMHbIE,
reHoMHble. Yactota n npuymHebl mytauun. MytareHHble gpakTopsbl.
3aKkoH romMoOnorn4yecknx psiaoB B HacnencTBEHHOW M3MEHYMBOCTU
H./. BaBunosa

6.6

leHeTnka 4enoBeka. Kapuotun 4enoseka. OCHOBHble MeTOAbI
reHeTUKn yeroBseka: reHeanorm4yeckun, Onn3HeLoBbIN,
LMTOreHEeTUYECKUN, BUOXUMUYECKUIN, MONEKYNAPHO-TEHETUYECKUIA.
CoBpemeHHoe onpeneneHune reHoTuna: NOJSIHOrEHOMHOE
CEKBEHMPOBAHME, FEHOTUMMPOBaHME, B TOM 4uUCe C MNOMOLLbLO
MNMuUP-ananun3a. HacnegctBeHHble 3aboneBaHnsa YenoBeKka: reHHble
oonesHn, 6onesHn C HacneacTBEHHOW MpeapacrnofnoXeHHOCTbIO,
XPOMOCOMHbIe 6ore3Hn. ComaTmyeckne n reHepaTmBHble MyTauun.
MpunHUKMNbLI 300pOBOro obpasa XM3HW, ANArHOCTUKKN, NPOPUNAKTUKM
M JNeYeHnsa reHeTudeckmx 0OonesHen. Meauko-reHeTu4eckoe
KOHCYNbTUpoBaHMe. 3HayeHue  MeOULUMHCKOW  FEeHEeTUKM B
NpeaoTBpaLLEHNN M NIEeYEeHUM TeHeTudeckux 3aboneBaHui
yenoseka

Cenekumnsa opraHmamoB. OCHOBbI BMOTEXHONOIMM

7.1

Cenekuma Kak Hayka W npouecc. 3apoxgeHue cenekumm wu
aomecTtukaums. YyeHune H.M. BaBunosa o0 LeHTpax NPOUCXOXOEHUS
N MHOroobpasus KyrnbTYpHbIX pacTeHuh. LIeHTpbl npoucxoxaeHuns




AOOMaALLUHNX )XNBOTHDbIX. COpT, nopoaa, WwraMmm

7.2

7.3

11 KINTACC

CoBpemeHHble MeToabl cenekumn. Maccosbii U MHAMBUOYaNbHbIN
OTOOpbI B CEenekunm pacTeHun un XuBoTHbIX. OueHka 3KcTepbepa.
Bnn3skopoacTBEHHOE CKpelunBaHMe — MHOpMAWHr. Yuctas nuHus.
CkpewmBaHe 4nCTbiX NUHMA. [eTeposnc, nnu rmbpugHaa cuna.
HepoaoctBeHHoe ckpewmBaHne — ayTtopumauHr. OtganéHHas
mbpuansauma un eé ycnexum. WCKyCCTBEHHbIA MyTareHes W
nonyyeHne nonunnongoB. [OCTUXEHUA Ccenekumm pacTeHumn,
XMBOTHbIX 1 MMKPOOPraHM3MOB

BuotexHonorns kak oTpacrnb nNpoun3BoAcTBa. [€HHas MHXeHepwus.
OTanbl co3gaHus  pekombuHaHTHoOM [OHK w©  TpaHcreHHbix
opraHunamoB. KneTtouHas wuHxeHepusi. KneTouHble KynbTypbl.
MwukpoKnoHanbHoe pasMHOXeHWe pacTeHun.  KrioHumpoBaHue
BbICOKONPOAYKTUBHbIX CEenbCKOXO3SAMCTBEHHbIX OpraHn3mMoB.
akonormyeckne wn atmdeckme npobnembl. MO — reHeTuyecku
MOANMULMPOBAHHbIE OPraHN3Mbl

Kon

MpoBepsieMbI 3fIeMEHT coaepXXaHus

1.1

OBOMNOLMOHHAA buonorus

OBOSOLMOHHAsA Teopus U €€ MecTo B Bronorum.

CeupgeTtenscTsa SBOMOUUN. [ManeoHTONOrMYeCKNE:
nocnenoBaTeNnibHOCTb MNOSIBNIEHUS BUAOB B MNAN€OHTONIOMMYECKOM
nertonucu, nepexoaHole popmbl. broreorpadumyeckme: CXoacTso U
pasnuyne  dayH n Qnop maTtepukoB U OCTPOBOB.
OmMbpuonorudeckme: cxoactea WM pasnuuna 3MOPUOHOB pasHbIX

B1OOB NO3BOHO4YHbIX. CpaBHI/ITeJ'IbHO-aHaTOMVI‘-IeCKVIeZ
roMosniorm4Hble, aHanorn4yHble, pyguMmeHTapHbli€ OpraHbl, atTaBU3Mbl.
MOJ'IeKyJ'I‘/'-IpHO-6I/IOXI/IMI/I‘-IeCKI/IeZ cXoacTBo MeXaHN3MOB

HacrneACTBEHHOCTM U OCHOBHbIX MeTabonuyecknx nyTen y BCeX
opraHu3MoB

1.2

OBontounoHHas Teopus Y. apsuHa. Npeanocbinkyn BO3HUKHOBEHUSA
AapBuHM3Ma. [BuXywme cunbl 3BonouMM BMAOB no [JapBuHy
(M36bITOYHOE  pa3MHOXEHME TMpU  OrPaHUYEHHOCTU PECYPCOB,
HeonpedenéHHas W3MEHYMBOCTb, Oopbba 3a cyllecTBoBaHME,
€CTECTBEHHbIN 0THOP)

1.3

1.4

CuHTeTnyeckaa Teopuss aonitoumm (CT3) M OCHOBHble €€
nonoxenus. Mukpoasontouus. lNonynaums kak egnHuua Buaa w
3BOSIIOLUMN

Oswxywine cunbl (haktopbl) aBonwoUMM  BUOOB B npupoae.
MyTaumoHHbLIMN  Npouecc U KOMOWHATMBHAst  U3MEH4YMBOCTb.
MonynaumoHHble BOMHbI U Apend reHos. MN3onaumsa n murpaums.
EctectBeHHbIN 0TOOP — HanpaenawLwmun dakTop asonounmn. Popmbl
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2.1

2.2

€eCcTecTBeHHOro otbopa.

MpncnocobneHHOCTb OpraHM3MoOB Kak  pes3yrnbTaT  3BOMHOUUN.
Mpumepbl  npucnocobneHnn y opraHnamoB. ApoMopdo3bl U
nomnoagantaunm.

Bua v BmpoobpasoBaHue. Kputepuu Buaga. OcHOBHble OpMbI
BnaoobpasoBaHus: reorpadmnyeckoe, akornorndeckoe

Makpoasontoums. dopmbl 3BOSIOLUMN: domneTunyeckas,
ANBEepreHTHasl, KOHBEpreHTHas, napannefnbHas. HeobpaTumocTb
3BOMOLNN

Bo3HMKHOBEHME 1 pa3BUTUE XNU3HN Ha 3emne

[oHayyHble npeAcTaBreHMss O 3apoXOeHun XusHu. HaydHble
rMnoTesbl BO3HUKHOBEHUS XM3HM Ha 3emne: abuoreHes u
naHcnepmus.  XuMuYeckasi  9BOSOUMSA.  OKCnepumeHTanbHoe
nogTBepXxgeHMe XumMmyeckon aBonwouMn. HadanbHble  3Tanbl
Buonornyeckon aponoumn. 'mnotesa PHK-mupa. lNepBble KNeTkn n
nx aponouuns. PopMmmpoBaHme OCHOBHbIX MPYIN XXMBbIX OPraHM3MoB

PasButne xm3Hm Ha 3emne no spam M nepuogam. KaTtapxen.
Apxenckasa un npoTtepo3onckad apbl. [laneosonckas spa u eé
nepuonabl: KEMOPUNCKUA, OPAOBUKCKUN, CUINYPUNCKUIA, OEBOHCKUN,
KaMeHHOYrosnbHbIN, nepmMmckun. Mesosonckas apa M eé nepuopbl:
TpnacoBbIN, OPCKNA, MENOBOW.

KanHosonckass apa U e€ nepuofbl: NaneoreHoBbl, HEOreHOBbIN,
aHTPOMOreHoBbIN. XapakTepuctuka KiumMata W reosiorm4yeckux
npoueccoB. OCHOBHble 3Tanbl 3BOSIOUMM  PACTUTENBHOMO U
XUBOTHOro mMupa. ApomMopdo3bl Yy pacTeEHUA U KUBOTHDIX.
[MosBneHue, pacuBeT N BbIMUPAHWE rPYNN XUBbIX OPraHN3MoB

2.3

CuctemMa oOpraHM4Yeckoro Mupa Kak OTpakeHue 3BOSIoLMM.
OCHOBHble cUCTEMATUYECKME FPYnnbl OpraHM3MoB

2.4

oBonouua  4yenoseka. AHTpononorMsi Kak Hayka. Passutue
npeacTaBneHnn O MPOUCXOXAEHUM 4enoBeka. MeToabl M3yyYeHus
aHTponoreHesa. CxoactBa W pasnuuMst venoBeka W XKUBOTHbIX.
CuncremaTtnyeckoe rnornoXeHne 4Yenoseka.

Asvxywme cunbl (dakTtopbl) aHTponoreHesa. HacnegcrtBeHHas
M3MEHYMBOCTb W eCTecTBeHHbIn oTbop. Ob6wecTBeHHbIN o0b6pas
XW3HW, U3roTOBNEHME OPYAUN TPyAa, MbILLIIEHNE, peYb

2.5

OcCHOBHble CTaguMn 1 BETBU 3BOSIIOLUKN YerioBeKa: aBCTPanonuTeKu,
Yenosek yMernbIn, Yenosek NPAMOXOASALLNNA, Yenosek
HeaHOepTanbCckui, YenoBek pasyMHbIN. Haxogku uckonaemblx
OCTaHKOB, BpeMs CyLlecTBOBaHUS, 06nacTb pacnpoCTpaHeHus,
06BHEM rofioBHOro Moara, obpas XusHu, opyams

2.6

Yenose4veckne pacbl. OCHOBHble OonblUMe packl: eBponeouaHas
(eBpasunckas), Herpo-aBcTpanougHas (axBaTOpManbHag),
MOHronongHas (asnaTcko-amepukaHckas). UepTbl
NPUCNOCOBNEHHOCTM  npeacTaBuUTENen  4YernoBeyeckux pac K
yCIroBusaM cyllecTBoBaHus. EQMHCTBO YenoBeyeckux pac. Kputuka




pacusma

3.1

OpraHuambl 1 OKpyXatlLas cpega
oKonorma kKak Hayka. 3agjayu wn pasgenbl akonormn. MeTtogpbl
3KOJIOrMYEeCKNX unccnesoBaHnn. JKOSormyeckoe MUpOoBO33PEHME.
Cpeobl obutaHma oOpraHM3MoOB: BOAHasi, Ha3eMHO-BO3AyLUHas,
NOYBEHHas, BHYyTPUOpraHM3MeHHas

3.2

3.3

aKonormyeckne  gakTopsbl. Knaccudumkauma  3KONorn4yeckux
dakTtopoB: abuoTuyeckne, OUMOTUYECKME W  AHTPOMOreHHbLIE.
[lencteme aKonorm4yecknx pakTopoB Ha OpraHnU3Mbl

Abuotnyeckne  akTopbl: CBET, TemnepaTtypa, BNaXHOCTb.
doTonepunoanam. [pucnocobneHnss opraHn3MoB K OENCTBUIO
abunoTtnyecknx gpaktopoB. bruonornyeckme puTmbl

3.4

3.5

BbuoTtnyeckne daktopbl. Buabl 6GuoTMYECKMX B3aMMOAENCTBUIA:
KOHKypeHuuns, XWULLHNYECTBO, napasuTusm, MyTyanuam,
KOMMEHCcanuamMm (HaxnebHn4ecTBO, KBAapTUPAHTCTBO), aMeHcarnmsm,
HenTpanuam. 3HadeHne OUOTMYECKMX B3aUMOAEWCTBUN  AONS
CyLEeCTBOBAHNSA OpraHM3mMoB B NPUPOAHbIX coobLecTBax

Qkonornyeckne XapaKTepUCTUKK nonynauun. OcHoBHble
nokasaTenu nonynsuun: YUCrEHHOCTb, MMOTHOCTb, POXOAEMOCTb,
CMEpPTHOCTb, NPUPOCT, Murpauusi. [uMHaMuKa  YMCNEHHOCTU
nonynsaunn 1 eé perynsuus

CoobLiecTBa 1 aKONornyeckme cmcTtemsl

4.1

CoobuiectBo opraHnamoB — ©OuoueHo3. CTpykTypbl OuoLeHo3a:
BMAOBasi, MPOCTPAHCTBEHHas, Tpodudeckaa (nuweBas). Buabl-
JoMuHaHTbl. CBsA3Kn B bmoLeHose

4.2

JKornornyeckne cuctemMol (akocuctemsl). NMoHATHE 06 akocucTeme u
ouoreoueHo3e.  DyHKUMOHANbHbLIE  KOMMOHEHTbl  3KOCUCTEMBbI:
NPOAYUEHTbl, KOHCYMEHTbI, peayueHTbl. KpyroBOpOoT BELLECTB WU
NOTOK 3Heprum B 3dKocucTeme. Tpodmyeckne (NULLEBLIE) YPOBHU
akocuctembl. [lMuweBble uenn mn cetn. OCHOBHble noKasaTenu
3KocuCcTeMbl: Buomacca, NPoAyKuusl. JKOMorMyeckne nmpammibl:
NpoayKuuu, YncrneHHoctn, 6uomaccbl. CBOWCTBA 3KOCUCTEM:
YCTOMYMBOCTb, camoperynaums, passutume. Cykueccms

4.3

4.4

MpupoaHble 3KOCUCTEMbI. OKOCUCTEMbI O03EP M peK. Jkocuctema
XBOWHOIO WS LUMPOKOSIMCTBEHHOIO Neca.

AHTpONOreHHble 3KocUcTEMbl. ArpoakocucTembl. YpboaKoCUCTEMBI.
Buonornyeckoe ”n XO3ANCTBEHHOE 3Ha4yeHuMe arpo3KOCUCTEM WU
ypboakocucTem.

BbuopasHoobpa3ne Kak akTop  YCTOMYMBOCTM  IKOCUCTEM.
CoxpaHeHune brnonornyeckoro pasHoobpasus Ha 3emne

Yyenne B.A. BepHagckoro o 6uocdepe. [paHuubl, cOoCTaB W
CTpyKTypa Ouocoepbl. KnBoe BewectBO U ero  (pyHKuuu.
OcobeHHocTM  Buocdepbl  kak  rnodbanbHOM  3KOCUCTEMBI.
dnHamunyeckoe paBHOBecMe W obpaTtHas cBA3b B 6Buocdepe.
KpyroBopoTbl BewlecTB M BUOreoXMMU4eckne LMKIbl 3NIEMEHTOB




(yrmepoga, asota). 3oHanbHOCTb ©uocdepbl. OCHOBHble OMOMBI
cyLm

4.5

Yenose4yectBo B 6uoctepe 3emnn. AHTPONOreHHbIE U3MEHEHUS B
onocdepe. MmobanbHble akonornyeckne npobnemsl.

OcHoBa pauunoHarnbHOro ynpasneHnsa NpupoaHbLIMM pecypcaMmm n mnx
ncnonb3oBaHune. JocTmxeHnst Bnonormm n oxpaHa npmpoapl
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