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NOACHUTEJNIbHAA 3AMUCKA

Mpn paspaboTke nporpammbl MO GMOMNOrMN TEOPETUYECKYD OCHOBY AJ1S
onpegeneHna nNoaxodoB K hopmupoBaHUIiO cogepxaHus ydebHoro npegmeTta
«buonorua» coctaBunu: KoHuentyanbHble nonoxeHus Sroc COO o
B3aMMOOOYCMOBMEHHOCTN LEeNen, cogepxaHus, pesynbTtatoB obyyeHus u
TpeboBaHUN K YPOBHIO NOArOTOBKU BbINMYCKHUKOB, NOSIOXEHNA 06 obLwmnx uensax u
NPUHLMNAX, XapaKTepu3ylLmnX COBPEMEHHOE COCTOSIHWE CUCTEMbl CpegHero
obuwero obpasoBaHua B Poccuirckon Pepepaumn, a TakkKe MNOMOXKEHUS O
cneuncuke Omonormn, €€ 3Ha4YeHUn B NO3HAHUM XKUBOW NpPUPOAbl WU
obecneyeHum cyLLecTBOBaHNSA Yenoseyveckoro obuecrtea. CornacHo Ha3BaHHbIM
MONOXeHUAM, onpeaeneHbl OCHOBHblE OYHKLMM nNporpaMmmbl no 6uonorum n eé
CTPYKTypa.

Mporpamma no ©Owuonorn paéTt npeactaeneHne o uensx, o6 obuien
cTpatermm oby4yeHusi, BOCNUTaAHUA W pas3BuTus obyvalowmnxca cpencrTeamu
yyebHoro npegmeta «buonorusa», onpegensieT obsisatenbHoe npegMeTHoe
copgepXaHue, ero CTPYKTypy, pacnpegeneHune no pasgenam u Temawm,
pekoMeHOyeMylo nocnefoBaTesibHOCTb  U3yveHust yd4ebHoro maTepuana c
y4ETOM MEXNpPeaAMETHbIX U BHYTPUNPEOMETHbIX  CBSA3EN, NOrVKM
obpasoBaTenbHOro npouecca, BO3pacTHbIX 0COBEHHOCTEN 0By4YatoLLNXCS.

B nporpamme no ©Ouonormm Takke yuyuTbiBaloTCcsa TpeboBaHus K
NNaHUPyEMbIM JNUYHOCTHbIM, MeTanpegMeTHbIM U NpeaMEeTHbIM pe3yrnbTaTam
obyyeHnss B (pOpMMPOBAHUM OCHOBHbIX BWOOB Y4eOHO-NO3HaBaTESNbHON
AeaTenbHOCTU/Yy4ebHbIX OeNCTBUM OByYaloWmMXCa MO OCBOEHWUIO COAEPKAHMS
BGuonornyeckoro obpasoBaHus.

B nporpamme no 6mnonorum (10-11 knaccel, 6a30BbI YypOBEHb) peannu3oBaH
NPUHUUN NPEEeMCTBEHHOCTU B M3ydeHun OGuonornn, Gnarogaps 4emy B Hewn
NpoCcMaTpMBaEeTCA HamnpasfeHHOCTb Ha pasBUTUE 3HaHWKW, CBSA3aHHbLIX C
dopMMpOBaHMEM  €CTECTBEHHO-HAY4YHOr0  MUPOBO33PEHUSA,  LLEHHOCTHbIX
OpUeHTauMh JNNYHOCTW, IKOSIOrMYECKOro  MbILSIEHUs, NpeacTaBfeHnn o
340poBOM Obpase XuU3HM 1 BepeXXHbIM OTHOLLEHMEM K OKpYXXatoLLen NpupoaHoOn
cpepe. oaTomy Hapsagy € usydeHnem obLiebuonornyeckmx Teopun, a Takke
3HAHMMN O CTPOEHUN XMBbLIX CUCTEM pPasHOro paHra WM CYLWHOCTU OCHOBHbIX
NpoTeKaLWmMxX B HAX NPOLLECCOB B nNporpaMmme no 6uonorun yaeneHo BHUMaHue
MCNOSIb30BAHWMIO MOSyYEHHbIX 3HaHWMA B MOBCEAHEBHOM >XU3HU OS1S peLleHus
npuKNagHolX 3aga4y, B TOM u4ucre: NpouUNakTUKM  HacneaCTBEHHbIX
3aboneBaHui Yyenoseka, MeLMKO-reHeTU4ECKOro KOHCYNbTMPOBaHMS,
000OCHOBaHMNSA 3KOSOrMYECcKM LienecoobpasHoro noBedeHUs B OKpyKatoLlewn
npPUPOaHON cpefe, aHanu3a BIUSHUA XO3ANCTBEHHOW OeSTENIbHOCTU YenoBeka
Ha COCTOSIHME MPUPOOHbLIX U UCKYCCTBEHHbLIX 3KOCUCTEM. YCUNEHNe BHUMaHUS K
NpuKNagHon HanpaBneHHoCTM yvyebHoro npeameta «buonornsa» NpoaMKTOBaHO
HeobxoanmocTblo obecneveHnss YCroBUA ANs pelleHns OQHOW U3 akTyarbHbIX
3agay  WKonbHOro ©Guonornyeckoro obpasoBaHus, KoTopas npeanonaraet
dopmmpoBaHue y obyyarowmxcs CnocobHOCTN aganTUPOBATLCA K M3MEHEHUAM
ANHAMUYHO pa3BMBalOLLLErOCA COBPEMEHHOIO MUpa.

Buonorua Ha ypoBHe cpegHero obuiero obpasoBaHUA 3aHMMaeT BaXXHOe
mecTto. OHa obecneuymBaeT bopMMpoBaHME Yy OBy4YaloWKNXCA NpeacTaBeHnn o



Hay4YHOW KapTuHe Mupa, paclumpsieT u obobluaeT 3HaHUs O XMBOW npupoae, eé
OTNUYNTESTbHBIX MPU3HaKax — YPOBHEBOW oOpraHusauuu v 3BOSIIOLUKW, CO3OaET
yCrioBus  ANSA:  MNO3HaHMS  3aKOHOB  XWMBOW  npupogbl, (OpMUPOBaHUA
PyHKUMOHANBbHOM rPaMOTHOCTK, HaBbIKOB 340poBoro u 6HesonacHoro obpasa
XW3HWU, SKONOMMYECKOro MbILLSIEHNSA, LEHHOCTHOrO OTHOLLEHUSA K XXMBOW Npupoae
N YeSoBEKY.

Bonbwoe  3HayeHne Ouonorma  uUMeeT  Takke ONA  peLUeHus
BOCNUTATENbHBIX W pasBMBalOLWMX 3agady cpegHero obuwero obpasoBaHus,
coumanusauum obyyatowmxcs. MsydyeHmne duonornn obecnednBaeT ycrnoBsumsa Ans
dopMMpPOBaHUA UHTENNEKTYanbHbIX, KOMMYHUKAUNOHHbBIX N MH(OOPMAaLMNOHHbIX
HaBbIKOB, 3CTETUYECKOM KyNbTypbl, CNnocobCTBYeT uHTerpaumm 6uonornyeckux
3HaHMN C MpeacTaBfeHusAMU U3 ApYyrux y4ebHbIX NpegMeToB, B YaCTHOCTMW,
dunsmkn, xummmn un reorpadpun. HasBaHHble MNOSIOXKEHUS O npefHa3HaYeHUu
yyebHOro npegmeta «bwuonorma» coctaBunu OCHOBY [nAnNdA  onpegeneHus
noaxonoB K OTOOPY M CTPYKTYPUPOBAHMIO €ro coaepXaHus, npeacTaBrieHHOro B
nporpamme rno 6uonorunu.

OT16op copepxaHus ydebHoro npegmeTa «buonorna» Ha 6a3oBoM ypoBHE
OCYLLECTBIMEH C MO3UUUN KyNnbTypocoobpasHoro noaxoda, B COOTBETCTBUWN C
KOTOpbIM Obyyarolmnecss OOMMKHbI OCBOUTb 3HAHUS U YMEHUS, 3Ha4YMMble ONA
dopmupoBaHus obuien KynbTypbl, onpegenswowune afeksaTHOe noBeneHune
YyerioBeKa B OKpyatollen npupoaHon cpeae, BocTpeboBaHHbIE B NOBCEAHEBHOM
XWU3HU N npakTnyeckon gestenbHoctn. Ocoboe MecTo B 9TOW CUCTEME 3HAHUM
3aHMMalT  3feMeHTbl  COAepXaHWud, KOTopble  Crny)XaT OCHOBOM  AJIS
dopmMmpoBaHnA NpeaCcTaBneHnn 0 COBPEMEHHON €CTECTBEHHO-Hay4YHOM KapTUHe
MMpa M LEHHOCTHbIX OpWEHTaUMUAX JFIMYHOCTU, CMOCOOCTBYHOLWINX FyMaHU3aumm
Buonornyeckoro obpasoBaHus.

CTpyKTypupoBaHue cogepxaHusi y4ebHOro matepuana B nporpamme Mo
6uonormm ocCyLwecTBNeHO C YYETOM MPUOPUTETHOrO 3HadYeHua 3HaHuh 06
OTNNYNTESTbHBLIX OCOBEHHOCTAX XNBOW NPUPOAbLI, O €€ YPOBHEBOW OpraHM3aLnmn 1
aponoumn. B cooTBeTCTBUM C 3TUM B CTPYKType YydebHOro npegmeta
«Bbuonorua» BblgeneHbl criegylowmne cogepxartenbHble NUHUK: «buonornsa kKak
Hayka. MeToabl Hay4yHOro nosHaHua», «Knetka kak Guonorundeckasi cuctemay,
«OpraHnam kak 6uonormyeckasas cuctema», «Cuctema u MHoroobpasuve
OpraHM4yeckoro mMupa», «OBOMOUMS XUBOW NpUpoAbI», «IOKOCUCTEMbI U
npucyLimMe M 3aKOHOMEPHOCTUY.

Llenb nayyeHus yvyebHoro npegmeta «buonorns» Ha 6a3oBOM ypoBHE —
oBrageHve oby4dalWUMUCA  3HAHUAMU O  CTPYKTYPHO-(PYHKLMOHAIbHOM
OpraHu3auuMmM XuMBbIX CUCTEM pas3HOro paHra u npuobpeTeHne yMeHun
MCnonb3oBaTb 3TU 3HAHWA ONs1 FTPAMOTHbLIX OENCTBUMA B OTHOLIEHUUM OOBLEKTOB
XMBOW NpUPOAbI U peLleHnst PasfiMYHbIX XXU3HEHHbIX Npobnem.

HocTtmxeHne uenun naydyeHmna yyebHoro npegmeta «buonorusi» Ha 6a3oBoM
ypoBHe obecnevnBaeTca pelleHeM crneayowmx 3agauq:

OCBOEHME 0Oy4aloWUMNCA CUCTEMbI 3HAHUA O BOMONOIrMYECKUX TEOopUsiX,
yYeHUAX, 3aKOHaX, 3aKOHOMEPHOCTSX, rMnoTesax, npaBusax, CryXalmx OCHOBOM
Ans opMmpoBaHnAa npeacTaBreHnn O eCTeCTBEHHO-Hay4YHOW KapTUHE Mupa, O
MeToAax Hay4yHOro no3HaHus, CTPOEHUN, MHOroobpasnumn n 0CoOBEHHOCTSX XMBbIX



CUCTEM Pa3HOro YpOBHSA OpraHM3aumu, BblAAoLWNXCH OTKPbITUAX N COBPEMEHHbIX
nccnenoBaHuaX B Guonorum;

dopmupoBaHue y obyyarowmxcs no3HaBaTelbHbIX, UHTENNEKTyanbHbIX U
TBOPYECKNX CMOCOBHOCTEN B npouecce aHanmsa faHHbIX O NYyTAX pasBUTUS B
BGuonormm HaydHbiX B3rnsgoB, MO M MOAXOLOB K M3YYEHUIO KMBbIX CUCTEM
pa3HOro ypoBHS opraHu3auunuy;

CTaHoBneHne y obyvawowmxca obuwen KynbTypbl, GYHKLUOHAMNBHOWN
rPaAMOTHOCTW, pas3BUTUE YMEHUA OOBACHATL W OUEHMBATb  SBIEHMS
OKpY)XaloLero mMupa >XMBOW MpUMpOAbl Ha OCHOBAHUM 3HAHUM W  ONbITA,
NOMYyYeHHbIX NPU n3y4yeHum ronoruu;

dopmupoBaHMe y oOBy4valoWmMXCd YMEHUA WUICTpMpoBaTb 3HaYeHue
BMONOrMYecKnX 3HaAHUN B MNPAKTUYECKOW AEATENbHOCTU 4YenoBeka, pasBuUTUU
COBPEMEHHbIX MEANLMHCKNX TEXHOSOMMI 1 arpobnOTEXHONOINIA;

BOCNUTaHne y6exOEHHOCTU B BO3MOXHOCTW MO3HAHUSA YEeNOBEKOM >XMBOM
npupoabl, HeobXxoaUMOCTU OGepexHOro OTHOWEHUS K Hen, cobnogeHus
9TUYECKMX HOPM MpK NpoBeaeHUM BUONOrMYECKNX NCCneaoBaHNi;

OCO3HaHMe LEHHOCTU OMONOrM4yecknx 3HaHWA ONA MNOBbILWEHUS YPOBHSA
9KOMNOrMYEeCKOM KynbTypbl, 4N (POPMUPOBAHNSA HAyYHOrO MUPOBO33PEHUS;

NpUMEHeHne NPUOBPETEHHBIX 3HAHWUA U YMEHUN B NOBCEAHEBHOMW >KWU3HM
ONS OLEHKN NOCNeaCcTBUIA CBOEN AEATENbHOCTU NO OTHOLUEHWUIO K OKpYXXatoLlen
cpege, cob6CTBEHHOMY 340pOBbIO, OOOCHOBaHME U cobnogeHne Mep
npodunakTnkn 3abonesaHun.

B cucrteme cpegHero obuiero obpasoBaHua «buornorus», nsdyvyaemas Ha
6a30BOM ypoBHe, aBndeTcsa obs3aTesibHbIM y4ebHbIM NpegMeToM, BXOASLLMM B
cocTaB npegmMeTHon obnactn « EctecTBeHHO-Hay4HblE NPeaAMETbI».

ana wn3yyeHna Ouonormm Ha 6as3oBOM ypoBHe cpegHero obulero
obpasoBaHua otBoanTCA 68 vacos: B 10 knacce — 34 yaca (1 4yac B Hegenw), B
11 knacce — 34 yaca (1 yac B Hegento).



COOEPXAHUE OBYYEHUA
10 KINNACC

Tema 1. Buonorusa Kak Hayka.

Buonorus kak Hayka. CBa3b GMonornm ¢ obLwecTBEHHbIMU, TEXHUYECKUMN U
APYrMMW €CTECTBEHHbLIMU HaykamMn, punocoduen, aTUKOn, 3CTETUKON N NpaBOM.
Ponb Guonormm B (OpMMPOBaAHMM COBPEMEHHOW Hay4yHOW KapTWHbI Mupa.
Cuctema 6nonormyeckmx Hayk.

MeToabl NO3HAHWA XUBOW npupodbl (HabnwaeHue, SKCNEepUMEHT,
onucaHve, wusMepeHue, Kraccudukaums, MoaenuvpoBaHue, CcTaTucTuyeckas
obpaboTka AaHHbIX).

demMoHcTpauuum:

MopTtpeTol: Y. dapsuH, . Menaenb, H. K. Konbuos, k. YoTcoH n ®. Kpuk.

Tabnuubl 1 cxembl: «MeTogbl NO3HAHUA XKMUBOW NPUPOLbI».

NabopaTopHble n npakTnyeckue padoThl:

MpakTtnyeckas padbota Ne 1. «/cnonb3oBaHve pasnnyHbiX METOOO0B MNpU
n3y4yeHmn 6Uonorn4eckmx 06 HLEKTOBY.

Tema 2. XKXuBble cMcTeMbl U UX OpraHu3aums.

XKusble cuctembl (buocuctembl) Kak rnpeameT U3ydeHus Buonorum.
OTnnyme XmMBbIX CUCTEM OT HEOPraHNYEeCKON NPUPOAbI.

CsonctBa 6Guocuctem wn ux pasHoobpasve. YPOBHU OpraHu3aumm
buocuctemM:  MOMEKYNAPHbIN,  KNETOYHbIA,  TKaHEBbIW,  OpPraHU3MEHHbIN,
nonynsAUuNoOHHO-BMAOBOW, 9KOCUCTEMHBIN (B1oreoLeHOTUYECKNIA), BoCcdEepHbIN.

demoHcTpauuu:

Tabnuubl n cxembl: «OCHOBHbIE MPU3HAKKM XU3HU», «YPOBHU OpraHM3auunu
XWBOUW Npupoabi».

O6opynoBaHue: mogens monekynbl JHK.

Tema 3. XMMMU4YeCKMIN COCTaB U CTPOEHUE KITETKU.

XUMUYECKUN COCTaB KIETKN. XUMWUYECKME ISIEMEHTbI: MaKpO3NEMEHTHI,
MUKpoOanemMeHTbl. Boga n MuHepanbHble BellecTBa.

®dyHKUMM BOObl W MWHepanbHbIX BewectB B kneTtke. [logaoepxaHue
ocMoTMYeckoro banaHca.

Benkun. CoctaB n ctpoeHue 6enkoB. AMUHOKUCIOTbI — MOHOMepPbI 6enKoB.
He3ameHnMble N 3aMeHUMble aMUHOKUCNOTbI. AMUHOKUCIIOTHBIA COCTaB. Y pOBHU
CTPYKTYpbl ©enkoBon Monekynbl (NepBuyHasi, BTOPUYHAs, TpeTuyHast W
yeTBepTMYHas CTpyKTypa). Xumumyeckne csBonctea 6enkoB. buonornyeckue
dyHKUNN BENKOB.

®depmeHTbl — 6uonormyeckne Katanusatopbl. CTpoeHue depmeHTa:
aKTUBHbLIN LEHTP, cybcTpaTHaa cneundudHoctTb. KodepMeHTbl. ButamuHbl.
OTnuumnsa oepmMeHToB OT HEOPraHNYECKMUX KaTanmns3aTopos.

YrneBogbl: MOHOcaxapuabl (rnioko3a, pubo3a u  agesokcnpubosa),
ancaxapuabl (Caxaposa, naktosa) W nonucaxapugbl (Kpaxman, T[JIMKOreH,
uenntonosa). buonornyeckme oyHKLMM yrinesBoaos.

Jinnngel:  Tpurnuuepuabl, docdonunuasl, crepouabl. [MapodurbHO-
rmapodobHble cBoncTBa. buonorndeckne dyHkumm nunuaoB. CpaBHeHue
yrneeoaoB, 6enkoB 1 NUNUAOB Kak MCTOYHUKOB SHEPTUMN.



HykneunHosble kucnotel: OHK wn PHK. Hykneotngbl — MOHOMepbI
HyKrnenHosbIX Kncnot. CtpoeHne n dyHkumm OHK. CtpoeHne n dyHkumm PHK.
Buabl PHK. AT®: ctpoeHue n qoyHKumn.

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

KneTka kak uenocTHass xwuBad cuctema. O6wue npusHakm KIeTok:
3aMKHyTas HapyxHass membpana, monekynbl [HK kak reHeTuyeckui annapar,
cucTema cuHTesa bernka.

Tunbl KNETOK: aykapuoTMyeckass U npokapuotmnyeckas. OcobeHHoCTH
CTPOEHNsA npokapuoTudeckon knetkn. KnetouHas cteHka Oaktepun. CTtpoeHue
aykapnotmyeckon knetkn. OCHOBHblE OTANYUS PaACTUTESNTbHOW, XUBOTHOW W
rPUBHON KNEeTKM.

[MOBEPXHOCTHbIE CTPYKTYPbl KMNETOK — KNEeTOYHasi CTEHKA, FMUKOKanuKC, UX
dyHKuMK. NMnasmaTnyeckass membpaHa, eé cesoncTea u pyHkumn. Lintonnasma m
e€ opraHomabl. OgHomembpaHHble opraHomnabl kneTku: AMNC, annapaT Nonbaxn,
nun3ocombl. [NonyaBTOHOMHbIE OpraHouMAbl KNEeTKU: MUTOXOHAPWUKW, nnacTuabl.
[MpoucxoxageHne muToxoHapun K nnactug. Buaobl nnactng. HemembGpaHHblie
opraHongbl KneTkn: pubOCOMBbI, KIETOYHbIA LUEHTP, LUEHTPUONU, PECHUYKM,
XIyTUKU. OYHKLMN OpraHOMaoB KIeTku. BknoyeHus.

Anpo — perynsatopHbin LeHTp kneTtkn. CTpoeHune sapa: saepHast obonouka,
Kapuonsasma, XpoMaTuH, SAPbLILKO. XPOMOCOMbI.

TpaHcnopT BeWeCTB B KreTKe.

demoHcTpauuu:

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

Onarpammbl:  «PacnpegeneHne XUMWYECKUX IfIEMEHTOB B HEXWBOW
npupoaey, «PacnpegeneHme XMMm4eCcKknx afiEMEHTOB B XXMBOW NPUpPOAE».

Tabnuubl 1 cxembl: «lNepuogndeckas Tabnvua XMMUYECKUX ONEMEHTOBY,
«CTpoeHne wmonekynbl BOAbl», «buocunHTes Genkay», «CTpoeHne Monekynbl
6enkay», «CtpoeHne depmeHTay, «HyknenHosble kucnotbl. JHK», «CTpoeHune
mMonekynbl AT®», «CTpoeHne aykapnoTuyeckom Knetkm», « CTpoeHne XMBOTHOM
KneTkn», «CTpoeHue pacTuTenbHon KreTku», «CTpoeHue npoKapuoTUYEeCKOn
KneTkny, «CTpoeHne sagpa KneTkuy», «Yrnesoabl», «Jiunuably.

O6opynoBaHuMe: CBETOBOM MUKpPOCKOM, obopyaoBaHuMe AnS NPOBEAEHUS
Habn4eHNN, U3MEPEHU, SKCNEPUMEHTOB, MUKponpenapaTbl pPacTUTENbHbIX,
XWMBOTHbIX N BakTepuanbHbIX KIETOK.

NabopaTopHble N NnpakTuyeckue padoThl:

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

JTabopaTtopHasa pabota Ne 2. «M3yyeHne CTPOEHUS KNETOK pacTeHWUH,
XMBOTHbIX N BGakTepuin nNog MMKPOCKOMOM Ha roTOBbIX MMUKponpenapatax U ux
onucaHuey.

Tema 4. )KusHeneaTenbHOCTb KIETKWU.

O6wmeH BewecTB, Unu metabonmam. Accumunaums (nnactTudecknin obmen)
n guccnmunauusa (sHepreTuyecknin obMeH) — ABe CTOPOHbI €AMHOro npouecca



mMeTabonunama. Pornb 3aKOHOB COXpaHEeHUs! BELLECTB U 3HEeprn B MOHUMaHUU
meTabonunama.

Tunbl obmeHa BewecTB: aBTOTPOMPHLIA U reTepoTpodHbin. Ponb
depmeHTOB B 06MeHe BeLEeCTB 1 NpeBpaLleHnn SHEPTnn B KNeTKe.

dotocuHTe3. CseToBas M TemHoBas asbl (oTocuHTe3a. Peakumn
doTocmHTE3a. OPPEKTUBHOCTb (POTOCMHTE3a. 3HadeHuMe dOTOCMHTEe3a Ang
Xn3Hn Ha 3emne. Bnuanue ycnosunm cpedbl Ha OTOCMHTE3 M CMOCOObI
NOBbILLUEHNA ero NPOAYKTUBHOCTU Y KYJTbTYPHbBIX pacTEeHUMN.

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

OHepreTnyecknn obmeH B kneTke. PacuwenneHne BeLlecTB, BblaeneHne U
aKKyMynupoBaHME 3HeprMM B KreTke. JTanbl 3Hepretuyeckoro obmeHa.
mukonus. bpoxeHne n ero Buabl. KNCNOpOAHOE OKUCMEHUE, UNKU KITeTOYHOEe
AblxaHue. OkncnurtensHoe dochopunuposaHue. O DHEKTUBHOCTb
9HepreTnyecKoro oomeHa.

Peakumn maTtpuyHoro cuHTesa. [eHeTudeckas wuHdopmauma wn  OHK.
Peanusauus reHetnyeckon nHdopmMaumm B KreTke. [eHeTM4eckun Kog n ero
cBoucTBa. TpaHcKkpunuust — matpuiHbin cnHtes PHK. TpaHcnauus — 6GUocuHTe3
benka. OTtanbl TpaHcnauun. KogupoBaHue aMuHOKMCAOT. Ponb pubocom B
buocuHTese bernka.

HekneTouHble hopMbl XM3HN — BUpYCbl. IcTopna oTkpbiTus Bupycos (4. U.
MBaHoBCkun). OCOBEHHOCTU CTPOEHUA U XKU3HEHHOrO0 LUMKNa BUPYCOB.
Baktepnodarn. bonesHn pacTeHuin, XMBOTHbIX W YerioBeka, Bbl3blBaeMble
Bupycamn. Bupyc mmmyHogeduumta vyenoseka (BUY) — Bosbyautens ClriA0a.
O6paTHass  TpaHcKpunuua, peBepTasa WM uHTerpasa. [lpodunakTuka
pacrnpocTpaHeHns BUPYCHbIX 3aboneBaHnin.

demMoHcTpauuum:

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

Tabnuubl 1 cxembl: «Tunbl NUTaHuA», «MeTabonunamy», «MuToxoHapUS»,
«OHepreTnyeckun obmeny», «Xnoponnacty, «PotocnHTes», «CtpoeHne OHK»,
«CTpoeHne u QyHKUMOHMpPOBaHWE reHa», «CuHTe3 OGenkar», «[eHeTn4eckun
kKog», «Bupycbl», «baktepuodarn», «CTpoeHMe U XU3HEHHbIN LUK BUpyca
ClNOa, 6aktepnodaray, «Pennukauma OHK».

O6opynoBaHue: mogenu-annnnkauum «Yasoenne OHK n TpaHckpunums»,
«BbunocuHTes 6enka», «CTpoeHne kneTkm», mogene cTpykTypbl AHK.

Tema 5. PaaMHOXeHMe U nHanBUAYyanbHoe pa3BUTUE OpraHU3MoB.

KneTo4HbIM UMKN, UIN XU3HEHHbIN UMKN KneTku. WHTepdasa n mutos.
Mpoueccol, NpoTekaowme B UHTepdase. Pennukauma — peakums MaTpuyHOro
cuHtesa [OHK. CTtpoeHue XpomMocoM. XPOMOCOMHbIM Habop — KapuoTun.
OnnnongHeln - 1M ranfnougHbli - XPOMOCOMHbIE  Habopbl.  XpomaTuabl.
LinTonornyeckne OCHOBbI Pas3MHOXEHUA W UHAMBUOYASNIbHOMO  PasBUTUSA
OpraHn3mosB.

HeneHne knetkm — muto3d. Ctagum mutosa. lNpoueccol, nponcxogsawme Ha
pasHbIX CTaanax Mutosa. buonornyeckum cMbICs MUTO3a.

Mporpammupyemas rubenb KneTkm — anonToa.

®dopMbl pa3aMHOXeHUsT opraHM3moB: 6ecnonoe n nonosoe. Buabl 6ecnonoro
pasMHOXEHUS: [OeneHne HaaBoe, MOYKOBAHME OOHO- M MHOFOKMETOYHbIX,



crnopoobpasoBaHue, BeretaTtMBHoOeE pa3MHOXeHMe. WNckyccTBeHHoe
KNOHMpPOBaHWE OPraHN3MoB, €ro 3Ha4YeHne ans cenekumnm.

[MonoBoe pasMHoXeHue, ero oTnnymst ot 6ecnonoro.

Menos. Ctagun menosa. lNpouecchl, npoucxogsiwime Ha CTagusix Menoasa.
[MoBegeHne xpomocom B Mewnose. KpoccuHroBep. buonorudeckui cmbicn wm
3HayeHue meno3sa.

ameToreHes — npouecc obpasoBaHUA MOMOBbLIX KMNETOK Y >XUBOTHbIX.
[MonoBble xenesbl: CEMEHHNKN U AndHukn. OBpasoBaHMe U pasBuUTME MOSTOBbIX
KNneTok — rameTt (cnepmaTto3ou, siMuekrneTka) — crepmaToreHes M OBOreHes.
OcobeHHOCTN CTpoeHUa SANUEKNEeTOK U cnepmaTto3onaoB. OnnogoTBOpPEHME.
[MapTeHoreHes.

NHamBnayanbHoe pasButMe (OHTOoreHes). OMOpuoHanbHoe pasBuTue
(ambpuroreHes). BTanbl 3MOPUOHANBHOIO Pa3BUTUSA Y MO3BOHOYHbLIX >KUBOTHbIX:
apobnenuve, racTpynaums, opraHoreHes. lNoctombpuoHanbHoe passutue. Tunbl
NOCTAIMOPUOHANBLHOIO pasBUTUA: NPAMOe, Hernpsmoe (NM4nHoYHoe). BrnaHue
cpeabl Ha pasBUTUE OpraHM3MoB, (PaKkTopbl, CNOCOBHbLIE Bbi3biBaTb BPOXAEHHbLIE
ypoacTsa.

PocTt 1 passutme pacteHun. OHTOreHes3 LIBETKOBOIO pacTeHUs: CTPOeHue
CeMeHu, CTaann pasBuUTUSI.

deMoHcTpauuum:

Tabnuubl 1 cxembl: «POpMbl Pa3MHOXEHUA OpraHnM3MoB», «[lBOMHOE
ONMIOAOTBOPEHME Y LBETKOBbLIX pacTeHun», «BeretatMBHoe pasMHOXeEHUe
pacteHun», «[eneHune knetkn 6aktepuny, «CTpOeHMe NOoSIOBbIX KMETOKY,
«CTpoeHne xpomocoMbl», «KnetouHbin uunkn», «Pennukaumsa OHK», «Muto3sy,
«Menoas», «lNpsmoe n HenpamMoe passuTue», «l ameToreHes y MreKkonmTarLwmx n
yernoBeka», « OCHOBHble CTagun OHTOreHesay.

O6opynoBaHue: MUKpPOCKON, MUKponpenapaTbl «CnepmaTtosounabl
MneKonuTarLlero», «AunuekneTka mnekonutarowero», «KapnokmHes B KneTkax
Kopellka nyka», MarHuTHasi mofenb-annnukauus «[eneHve knetkny», mMoaesb
AHK, mogens meTagasHoOM XpOMOCOMBbI.

NabopaTopHble N NnpakTuyeckue padoThl:

JTabopaTtopHas pabota Ne 3. «HabnogeHne muTO3a B KreTKax KOHYMKa
KOpeLlKa fyka Ha roToBbIX MUKpornpenapaTax».

JTabopatopHasa pabota Ne 4. «/3yvyeHne CTpPOEHUs MONOBbIX KNETOK Ha
roTOBbIX MUKpONpenapaTax».

Tema 6. HacneacTtBeHHOCTbL U UIBMEHYUBOCTb OPraHU3MoB.

MpeomeT u 3agaun reHeTukn. Wctopus pasButua reHeTukn. Pornb
uuTonormm 1M aMObpuonorMn B CTaAHOBIIEHMM reHeTuMKU. Bknag poccumckux u
3apybexHbIX  y4éHbIX B pa3BuTuMe  reHeTukn.  MeToabl  reHeTuKu
(rmbpugonormnyecknn, LMTOreHeTUYECKUHN, MOMEKYNSAPHO-TEHETUYECKUI).
OcCHOBHble reHeTudeckme NoHATUSA. eHeTudeckass CUMBONKMKA, UCNOMb3yemMas B
cxemMax CKpeLluBaHun.

3aKOHOMEPHOCTM  HacnegoBaHUs  MPU3HaKoB,  YCTaHOBMNEHHble .
Mengenem. MoHornbpuaHoe ckpewmBaHue. 3akoH eanHoobpasus rmbpuaos
nepBoro nokoneHus. [lpaBuno OOMUHUPOBaAHUSA. 3akoH pacLienneHus
npu3HakoB. [[MnoTesa YiCcToThbl rameT. [lonHoe n HenonHoe AOMUHUPOBaHME.



OurnbpuaHoe  ckpeluuBaHMe. 3akOH  HEe3aBMCMMOrO  HacregoBaHus
npuaHakoB.  LluToreHeTMyeckne  OCHOBbl ~ OUrMOPUOHOIO  CKpPELUMBAHUS.
AHanuaupyroLiee CKpeLunBaHue. Mcnonb3oBaHue aHanusmnpyoLiero
CKpeLuMBaHus ansi onpeaeneHns reHotuna ocoowm.

CuenneHHoe HacnegoBaHwe npudHakoB. Pabora T. MopraHa no
cuenfneHHoOMy HacnegoBaHuMlo TreHoB. HapyweHne cuenneHnst reHoB B
pesynbTaTe KpOCCHMHroBepa.

XpOMOCOMHasi Teopusi HacneacTBEHHOCTU. [ eHeTUYeCKMe KapThbl.

eHeTMKa nona. XpoMoOCOMHoOe onpeaerieHne nosia. AyTocoMbl U MNOSIOBbIE
XpPOMOCOMbI. [[OMOrameTHble U reTeporaMmeTHble opraHu3mbl. HacnepgoBaHue
NPWU3HaKoB, CUENMEHHbIX C NOSIOM.

N3MeH4YMBOCTb. Buabl N3MEHYMBOCTN: HeHacneacTBeHHas n
HacneacTBeHHasa. Ponb  cpeobl B HEHAcNeACTBEHHOM  M3MEHYMBOCTMW.
Xapaktepuctmka MoanduKaunmoHHOM W3MEHYMBOCTU. BapuaumoHHbIn psg u
BapuauuoHHasi KpuBasi. Hopma peakuum npusHaka. KonumyectBeHHble W
KaueCTBEHHbIE MPU3HAKM M KUX HOopMma peakuun. CBomcTBa MoandUKaLMOHHOM
N3MEHYNBOCTMW.

HacnepctBeHHasa, unu reHotTunuyeckas, U3mMeH4YnmBocTb. KomObuHaTuBHas
N3MeH4YMBOCTb. Meno3 1 nonoBoM MNpoLecc — OCHOBA KOMOMHATMBHOWM
n3MeH4MBoCcTn. MyTauMOHHas U3MeH4YMBOCTb. Knaccudumkauus MyTauumn:
reHHble, XPOMOCOMHbIE, FEHOMHbIE. YacToTa 1 NpUYnHbLI MyTauun. MyTtareHHble
drakTopbl. 3aKOH FOMOJSIOMMYECKNX PSLOB B HaAcneacTBEHHOW M3MeH4YMBOCTU H.
. BaBunosa.

BHesgepHasa HacneacTBEHHOCTb U U3BMEHYNBOCTb.

leHeTuka 4enoBeka. Kapuotumn 4denoBeka. OCHOBHble METOAbl FEHETUKU
yenoseka: reHeanorn4yeckunm, Onn3HeLoBbLIN, LNTOreHEeTUYECKNN,
BuoxumMmnyeckum, MonekynsapHo-reHetTndyecknn. CoBpeMeHHOe ornpeaeneHune
reHoTuna: NosIHOreHOMHOE CEKBEHWPOBAHUE, FTEHOTUNMPOBAHNE, B TOM YUCHE C
nomowbto [MUP-aHanu3a. HacnencteeHHble 3aboneBaHusi YyenoBeKka: reHHble
bonesHn, 6onesHn ¢ HacneacTBEHHOW NPeapacnofioXXEHHOCTbH, XPOMOCOMHbIE
bonesHn. ComaTuyeckme u reHepaTtMBHble MyTauun. CTBOMOBbIE KNETKW.
MpuHUMNBLI 300pOBOro obpasa XWU3HWU, ANArHOCTUKK, NPOUNAKTUKN U NeYeHns
reHeTnyecknx GonesHen. Meanko-reHeTUYECKOe KOHCYNbTUpoBaHue. 3HavyeHune
MEOVLUNHCKOM TreHeTUKM B NpeaoTBPaLLEHMM U JNIEYEHUU TEHEeTUYECKUX
3aboneBaHnin YenoBeka.

HemoHcTpauuu:

MopTpeTbl: . MeHpenb, T. MopraH, . ge ®pus, C. C. YeTteepukos, H. B.
Tumodpbees-Pecosckun, H. . BaBunos.

Tabnuubl ©n  cxembl:  «MoHOrMGpugHoOe  CKpelumBaHME U €ro
uMTOreHeTndeckas OcHoBay», «3aKOH paclUensieHuss U ero uuToreHeTudeckas
OCHOBa», «3akOH 4uCTOTbl rameT», «[OdurmbpuaoHoe  CcKpelunBaHuey,
«UnTtonornyeckne - OCHOBbI ~ OUMMOPUMAHOIO  CKpeLuBaHUNA», «Meno3sv,
«B3anmogencTeme annenbHbIX reHoB», «[eHeTU4eckne KapTbl pacTeHUn,
XUBOTHbIX U 4YenoBekay, «[eHeTuka nonay», «3aKOHOMEPHOCTU HacreaoBaHus,
cuenneHHoro ¢ nosiom», «Kapuotmnbl 4erioBeka W XMBOTHbIX», «Buabl
n3meH4mBocTn», «MogudunkaumoHHas M3MEHUYNBOCTbLY, «HacnegoBaHue pesyc-
dakTopa», «'eHeTnka rpynn kpoBuy», «MyTaumoHHas N3MEHUYNBOCTbY.



O6opynoBanune: mogenu-annnvkaumm «MoHormbpugHoe ckpelmBaHuey,
«HenonHoe pomuHupoBaHuey», «OurmbpugHoe ckpewmBaHuey, «llepekpéct
XPOMOCOM», MMUKPOCKON W MuKponpenapaT «[posoduna» (Hopma, myTtauuu
dopMbl KpbINbEB U OKpacku Tena), repbapui « opox NOCEBHOMY.

NabopaTopHble n NnpakTnyeckue padboThbl:

JTabopaTtopHasa pabota Ne 5. «/3ydyeHne pesynbTaToB MOHOMMOPUOHOIO W
ANrMBpmMOHOro ckpewmBaHms y Apo3odunbl Ha rOTOBbIX MUKponpenapaTax».

JTabopatopHas pabota Ne 6. «M3yyeHne  moandUKaLMOHHON
N3MEHYMBOCTU, NOCTPOEHNE BapnaLMOHHOIo psigaa U BapuaunoHHOW KPUBOWY.

JTabopaTtopHasa pabota Ne 7. «AHanu3 mytauun y apo3odusbl Ha roToBbIX
MUKponpenapaTax».

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

Tema 7. Cenekums opraHnamoB. OCHOBbI OMOTEXHONOIMK.

Cenekuma kak Hayka 1 npouecc. 3apoXaeHue cenekumm n goMecTukaums.
Yyenne H. W. BaBunosa 0 UeHTpax MPOUCXOXAEHUS W  MHoroobpasus
KyNbTYPHbIX pacTeHun. LleHTpbl NpoMCXoXO4eHNa AOMaLLHUX KMBOTHbIX. CopT,
nopoga, lwramm.

CoBpeMeHHble MeToabl cenekumn. MaccoBbin 1 nHanemnayanbHbii 0T60pbI
B cenekuum pacteHuin n XuBoTHbIX. OueHKka akcTepbepa. bnmskopoacTeBeHHoe
ckpewmBaHne — uHOpmauHr. Ymctaa nuHusa. CkpewmBaHME YUCTbIX FUHUN.
eTeposunc, nnu rmbpugHas cuna. HepoacTBeHHOe ckpelumBaHne — ayTopuamnHT.
OtpanéHHaa mmbpuansauma n e€ ycnexu. WCKYCCTBEHHbIM MyTareHes Wu
nonyvyeHne nonunnovaoB. [OCTMXKEHUS Cenekumm pacTeHUn, XUBOTHLIX W
MMKPOOPraHM3MOoB.

BuoTtexHonorna kak oTpacrnb NpPouM3BOACTBA. [eHHasa MHXeHepusa. OTanbl
co3gaHus pekombuHaHTHoM [OHK w©n TpaHcreHHbix opraHum3amoB. KneTto4yHas
nHXeHepusa. KnetoyHble KynbTypbl. MUKPOKNOHaNbLHOEe pasMHOXEHUE pacTeHUN.
KrnoHmpoBaHMe BbICOKOMPOAYKTUBHbBIX CENbCKOXO3ANCTBEHHbLIX OpPraHM3MOB.

JKofnornyeckme M aTvyeckne  npobnemel. MO -  reHeTnyecku
MOAMPULNPOBAHHBIE OPraHMU3Mbl.
[eMoHcTpauunu:

MoptpeTbl: H. WN. Basunos, N. B. Muuypun, . O. KapneyeHko, M. ®.
MBaHOB.

Tabnuubl 1 cxembl: KapTa «LleHTpbl npoucxoxaeHuss m MHoroobpasus
KyNbTYPHbIX pacTeHuiny, «lMopoabl JOMALIHUX XMUBOTHbIX», «CopTa KynbTypHbIX
pacteHnny, «OTtpanéHHaa rmbpuausauus», «Pabotbl akagemuka M. O.
MBaHoBa», «[Monunnoungnsa», «Ob6bekTbl OuotexHonornm», «KneTo4dHble
KynbTypbl U KITOHUPOBaHUE», « KOHCTpynpoBaHWE 1 NepeHoc reHoB, XPOMOCOMY.

O6opynoBaHue: MynsbkuM MAogOB WM KOPHENNOAOB OUKUX (opM ¢
KyNbTYPHbIX COPTOB pacTeHun, repbapuin « CeribCKOX03MCTBEHHbIE PACTEHUS».

NabopaTopHble N NnpakTuyeckue padboThbl:

OKckypenst «OCHOBHblE MeTOoAbl U OOCTMXKEHUSI Cemnekuunm pacTeHun wu
YKMBOTHbIX (Ha CENEKLMOHHYIO CTaHUMIo, NIeMeHHYo depmy,
copTouCnbITaTENbHbIN  y4acTOK, B TENAWYHOE XO03ANCTBO, nabopaTtoputo
arpoyHmBepcuTeTa Unm Hay4YHoro LueHTpa)».



11 KINNACC

Tema 1. 3BonUMOHHaA buonorus.

[MpeanocbINKn BO3HUKHOBEHUST 3BOSMIOLMOHHOW Teopun. OBOSIOLMOHHAS
Teopus n €€ mecto B buonorun. BnmsiHme 3BONIOLMOHHON TEOPUN HA pa3BUTUE
BGuonormm n gpyrmx Hayk.

CeugeTtennctBa aBonwouun. lNaneoHTonornvyeckne: nocrefoBaTenbHOCTb
NnosiBNEeHUss BUAOB B MarieoHTONOMMYECcCKOM neTonucu, nepexogHble ¢OpPMbI.
Buoreorpacuyeckue: cxoactso M pasnuume dayH un rnop MaTtepukos W
OCTPOBOB.

OMbpuronornyeckne: cxoactea U pasnuuma 3MOPUOHOB pas3HbiX BUAOB
NO3BOHOYHbIX. CpaBHUTENbHO-aHAaTOMUYECKME: TOMOJSIOTNYHbIE, aHanornyHble,
pyAMMEHTapHble opraHbl, ataBu3Mbl. MonekynsapHo-6noxmmmnyeckmne: cxoncTBo
MEXaHW3MOB HacneaCTBEHHOCTM M OCHOBHbIX MeTaboriMyeckux nyTen y BceX
OpraHn3mosB.

oBonounmoHHaa Teopus Y. [apsBuHa. [lpeanocbinkM BO3HMKHOBEHUS
AapsvHM3Ma. [Bwxywine cunbl asosnioumn BuaoB no [JapBuHy (M30bITOYHOE
pasMHOXeHWe NpU OrpaHUYeHHOCTU PecypcoB, HeornpeaenéHHas U3MEHYMBOCTD,
bopbba 3a cyuwiecTtBoBaHWe, eCTECTBEHHbBIN OTOOP).

CuHteTnyeckas teopus aponoumm (CTI) n eé OCHOBHbIE NOJTOXEHWS.

Mukpoasontoums. [Nonynaumna kak eanHula Buga v 3BOoLnn.

Asmxywine cunbl (paktopbl) asonouum BMAoB B npupoge. MyTaunoHHbIN
npouecc U KoMbuHaTMBHAA M3MEHYMBOCTb. [1OMynsUMOHHbLIE BOSIHbI U Opend
reHoB. N3onsaumsa n murpaums.

EcTtecTBeHHbIN 0OTOOp — Hanpasnawwmin dakrtop asonoumn. Popmbl
ecTecTBeHHOro otbopa.

[MpncnocobneHHOCTb OpraHn3MoB Kak pes3ynbTaTt asosiouuun. [pumepsl
npucnocobnenunn y opraHnamoB. ApoMopdo3bl U nanoagantaumu.

Bug wn BupgoobpasosaHune. Kputepum Buga. OCHOBHble  (©OpMbl
BMOoobpasoBaHus: reorpadnuyeckoe, 9KoNorn4eckoe.

Makpoasontouns. Popmbl  aBOMIOUMK:  UNeTUYeckasa, OUBEPreHTHas,
KOHBEpreHTHas, napannensHas. HeobpaTtnmocTb aBonouuu.

[MpouncxoxageHne OT HecneunannanpoBaHHbIX nNpeakos. [Mporpeccupytollas
crneunanunsauus. AgantmeHas paguauus.

demMoHcTpauuum:

MopTpeTbl: K. JlnHHen, XK. b. Jlamapk, Y. OapsuH, B. O. KoBanesckuin, K. M.
Bap, 3. lekkenb, ®. Mionnep, A. H. Ceepuos.

Tabnuubl 1 cxembl: «Pa3BuUTMe opraHUM4eckoro Mumpa Ha 3emney,
«3apoabiwn MO3BOHOYHbLIX KMBOTHbIX», «ApxeonTepukcy», «Popmbl 6opbObI 3a
cywiectBoBaHney», « ECTecTBeHHbIN 0TOop», « MHOroobpasne copToB pacTEHUny,
«MHoroobpasune nopod  XKMBOTHbIXY, «Monynaummy, «MyTauunoHHasa
N3MEHYMBOCTLY, «Apomopdo3bly, «Manoagantaumny, «Obwan gereHepaumsay,
«[Bmxywme cunbl asonwoumny, «KapTta-cxema wMapwpyTta nyTtewwecTtsua Y.
HapsuHa», «bopbba 3a cyuiectBoBaHuey, «lpucnocobneHHoCcTb OpraHn3moBy,
«eorpadmnyeckoe BnaoobpasoBaHue», «Akonornyeckoe BnaoobpasoBaHue».

O6opynoBaHue: KONMeKkuMsi HacekoMbIX C PasfnUYHbIMW TUMAMKU OKPacKw,
Habop nNnogoB M ceMsH, konnekuus «lMpumepbl 3alWNTHBIX NPUCNOCOBNeHnn y



XUBOTHbIX», Mogernb « OCHOBHble HanpaseHusi 3BoOMNoUUn», 06 bEMHass Mogernb
«CTpoeHune roffoBHOro Mo3ra no3BOHOYHbIXY.

Buoreorpacudeckaa kapta Mupa, Komnekuns «PopmMbl  COXpPaHHOCTU
NCKOMaeMbIX >XMBOTHbIX W pacTeHuMh», Modenb annnukauus «lepekpéct
XpPOMOCOMY», BlaxHble npenapatbl «Pa3Butne Hacekomoro», «Passutne
narywkuny», Mukponpenapat «posoduna» (Hopma, mytauum opMbl KpbISTbEB U
OoKpacku Tena).

NabopaTopHble n NnpakTnyeckue padboThbl:

JTabopaTtopHas pabota Ne 1. «CpaBHeHMe BMAOB NO MOPAONOrnyeckomy
KpUTEPUIOY.

JTabopaTopHas pabota Ne 2. «OnncaHne npncnocobneHHoCTM opraHnama um
€€ OTHOCUTENbLHOro Xapakrepay.

Tema 2. BOo3HUKHOBEHUE U pa3BUTUE XXNU3HN Ha 3emne.

[loHay4Hble npeacTaBfeHns O 3apoXAeHUW XWU3HW. HaydHble rvnoTesbl
BO3HUKHOBEHUS XWM3HW Ha 3emne: abuoreHe3d M naHcrnepmus. Xumuyeckas
aponounsa. ABMOreHHbIn CUHTE3 OpraHMYecKMX BeELLECTB U3 HeopraHMYecKuXx.
JKCnepuMeHTanbHoe NOATBEPXAEHNE XUMUYECKOW 3BonwumMn. HavanbHble
aTanbl 6uonornyeckon asonoumn. [vnotesa PHK-mupa. ®opmuposaHue
MeMOpaHHbIX CTPYKTYP W BO3HWKHOBEHWE NPOTOKMNETKWU. lNepBble KNeTkn n nx
apontounsa. PopmmpoBaHMe OCHOBHbIX MPYMM XUBbIX OPraHU3MOB.

PasBuTtne xnsHn Ha 3emne no apam u nepmogam. Katapxen. Apxenckas u
npoTeposonckas apbl. [laneo3onckas apa M €€ nepuodbl: KeMOPUNCKUA,
OPAOOBUKCKUN, CUNYPUNCKUINA, OE€BOHCKUN, KAMEHHOYTOMbHbINA, NEPMCKUN.

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

KanHo3onckass 9pa ” €€ nepuogbl: NaneoreHoBbl, HEeOreHOBbIN,
aHTPOMOreHoBbIN.

XapakTepucTuka knumarta un reosnornyecknx npoueccoB. OCHOBHble aTanbl
9BOMIOLUMN PACTUTESNTBHOIO U XXMBOTHOrO Mupa. ApomMopdo3bl Y pacTeHun u
XMBOTHBbIX. [MosiBNeHne, pacuBeT 1 BbIMUPaHME TPYNM XUBbIX OPraHN3MOB.

Cuctema opraHM4yeckoro mMumpa Kak oTpaxeHue aonitounn. OCHOBHbIE
cucTemMaTmyeckue rpynrnbl OpraHM3mMoB.

JBonoumnsa Yyenoseka. AHTPONOSOrMs Kak Hayka. PasButne npeacraBneHum
0 npoucxoxgeHun yenoseka. Metogbl nM3ydyeHnsa aHTponoreHesa. Cxoactea u
pasnuums Yyenoseka u XXMBOTHbIX. CucTeMaTU4eCcKoe NONOXeHNE YeroBekKa.

Osuxyuwme  cunol (dbakTopbl)  aHTpomnoreHesa. HacnencrteeHHas
M3MEHYMBOCTb W ecTecTBeHHbIn 0oTbop. OO6WecTBeHHbIM 00pa3 XU3HWY,
N3roToBMEHNe opyaun Tpyaa, MbllUfeHne, peyb.

OcHoBHblEe CTaguMM W BETBM 3BOMNIOLMM YeroBeKa: aBCTPanonuTeku,
Uenosek ymenbin, Yenosek npamoxogsawmn, YenoBek HeaHOepTanbCKun,
UenoBek pasyMHbln. Haxookn mckonaemblX OCTaTKOB, BpeMS CyLLeCTBOBaHUS,
obnacTtb pacnpocTpaHeHnd, 06BEM rosIOBHOrO Mo3ra, obpas XusHu, opyaust.

Yenoseyeckne pacbl. OcHOBHble 6Gonbline pacbl: eBponeovaHas
(eBpasuickasi), Herpo-aBcTpanougHasa (dakBaTopuanbHas), MOHronouaHas
(asnatcko-amepukaHckas). YepTbl  npucnocobrieHHOCTM  npencTaBUTEnemn
YerioBeYEeCKNX pac K YCIOBMSM CyLLeCTBOBaHUA. EOMHCTBO YernoBeveckux pac.
KpuTtuka pacusma.

OemMoHcTpauuum:



MopTpeTtbl: ®. Pean, J1. MNactep, A. N. OnapuH, C. Munnep, . KOpn, Y.
[apBuH.

Tabnuubl n cxembl: «Bo3HukHoBeHne ConHe4vyHon cuctembl», «Passutue
opraHuyeckoro Mupay», «PactutenbHas knetka», «KMBOTHasa KneTkay,
«lMpokapuoTtnyeckasa krnetka», «CoBpeMeHHas cuctema OpraHM4Yeckoro mupa,
«CpaBHeEHME aHaTOMWUYECKUX YepT CTPOEHUs1 YerioBeka M 4YerioBeKoobpasHbIX
o6e3bsiH», «OCHOBHble MecTa nNaneoHTONOMMYEeCKNX HaxoO4oK MNpeakoB
COBpPEMEHHOro yernoBeka», «[peBHenwme nogn», «[dpesHue noan», «lepsble
COBpEMEHHbIE Nnoagny, «HenoBeveckmne pachl».

O6opynoBaHue:  mynskun  «lpoucxoxageHne — 4venoseka»  (BHOCTbI
aBcTparnonureka, NUTekaHTpona, HeaHAepTanbLla, KpOMaHbOHLUA), Crlenku unu
N306pakeHnsi KaMeHHbIX Oopyaun nepBOObITHOrO 4enoBeka (KaMHM-4Yonnepbl,
pybuna, ckpebna), reoxpoHonormdeckas Tabnuua, konnekums «Popmbl
COXPaHHOCTM UCKOMaEMbIX XXMBOTHbIX U PACTEHUNY .

NabopaTopHble n NnpakTnyeckue padoThbl:

[MpakTnyeckasn pabota Ne 1. «N3y4yeHne nckonaemblX OCTaTKOB pacTeHU U
XMBOTHbIX B KOJMEKLNAXY.

OKCKypcust «DBOMOLMSA OpraHnyeckoro mvpa Ha 3emne» (B eCTeCTBEHHO-
Hay4HbIN UNKN KpaeBeag4YeCKnin My3en).

Tema 3. OpraHn3ambl 1 OKpyXaroLasa cpeaa.

JKonorna Kak Hayka. 3agayv un pasgernbl akonornn. Metobl 3KONOrMYeCcKnx
nccrnegoBaHum. IKONorM4yeckoe MMpPoOBO33pEHNE COBPEMEHHOMO YerioBeKa.

Cpeabl obutaHus opraHM3MOB: BOAHasi, Ha3eMHO-BO34yLIHasA, NOYBEHHas,
BHYTPUOpPraHn3mMeHHas.

Okonornyeckne daktopbl. Knaccudukaumsa akonornyecknx ¢akTopos:
abvotndeckne, OmoTuYeckme n aHTponoreHHble. [encTBne 9SKOMOrMyYeckmnx
dhakTOpPOB Ha OpraHNU3Mbl.

AbBuoTtunyeckne drakTopbl: CBeT, TemnepaTtypa, BJT@XXHOCTb.
doTtonepuoamsm. [MpucnocobneHnss opraHM3MoB K OeUCTBUIO abuoTuyecKnx
dakTopoB. bronornyeckne puTMbI.

BuoTtnyeckune drakTopbl. Buabl BroTmnyeCcKnx B3aMMOLENCTBUMN:
KOHKYPEHLMNS, XULHNYEeCTBO, CMBKO3 1 ero popmebl. Napasntmuam, koonepawms,
MyTyanuam, KOMMeHcanuam (KBapTUpaHCTBO, HaxnebHuyecTBo). AMeHcanusm,
HenTpanuaMm. 3HadeHue OMOTUYECKMX B3auMOOEWCTBUM AN CyLeCTBOBAHUSA
OpraHM3MoB B NPUPOAHbIX CoobLlecTBax.

JKosornyeckne xapaktepuctmkn nonynsumn. OCHOBHble MNoKasaTenu
nonynauumn: YUCNEHHOCTb, MMOTHOCTb, POXOAEeMOCTb, CMEPTHOCTb, MNPUPOCT,
mMurpaums. AnHamuka YNCrneHHOCTN NoNynaumMm n eé perynaums.

demMoHcTpauuum:

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

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

NabopaTtopHble U NnpakTu4yeckue paboThbi:

JTabopaTtopHasa pabota Ne 3. «Mopdonornyeckme ocobeHHOCTU pacTEHUN
N3 pasHbIX MECT 0BUTaHUAY.



JTabopatopHaa pabota Ne 4. «BnusHme cBeta Ha pocT uM pasBuUTUe
YepEHKOB Koreyca.

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

Tema 4. CoobLlecTBa 1 3Konorm4yeckme CUCTeMbl.

CoobuwectBo opraHmamoB — 6uoueHo3. CTpykTypbl GuoLeHo3a: BMAoBas,
npocTpaHcTBeHHas, Tpodmyeckas (nuwesasi). Buabl-gomuHaHTbl. CBA3M B
BuoueHo3se.

Jkornornyeckne cuctembl (3kocuctemsbl). [loHsaTne o6 akocucteme u
buoreoueHo3e. DyHKUMOHASTbHbIE KOMMOHEHTbI 3KOCUCTEMbI: MPOOYLEHTHI,
KOHCYMEHTbI, peayueHTbl. KpyroBopoT BELLECTB 1 MOTOK 3HEPTMM B IKOCUCTEME.
Tpodomyeckne (nuuiesble) ypOBHM 3KOCUCTEMbl. [lvwieBble uUenn N CeTu.
OcHoBHblE MOKasaTenn 3aKocUcTeMbl: Buomacca, Npoaykumsi. JKororndyeckume
nMpamuabl:  NPOAYKUMM, YMCNEHHOCTU, 6uomaccbl. CBOWCTBA 3KOCUCTEM:
YyCTOMYMBOCTb, cCamoperynsaumus, passutne. Cykueccus.

[MpupogHble 3KOCUCTEMbI. DKOCUCTEMBbI O3EP N peK. DKOCUCTEMA XBOMHOIO
NN LUMPOKONIMCTBEHHOTO feca.

AHTPONOreHHble  9KOCUCTEMbI.  Arpoakocuctembl.  YpOO3KOCUCTEMBI.
Buonornyeckoe 1 Xxo3aMCTBEHHOE 3HAYEHMNE arpo3KOCUCTEM N YPOOIKOCUCTEM.

BuopasHoobpasme kak dakTtop YCTOMYMBOCTM 3KocucTeM. CoxpaHeHue
BGuonornyeckoro pasHoobpasus Ha 3emrne.

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

KpyroBopoTbl BeLECTB 1 BMOreoxXnmmyeckme LnKIbl 3N1eMeHToB (yrnepoaa,
asota). 3oHanbHOCTb Bruocdepbl. OCHOBHbIE BUOMBI CyLUN.

UenosevectBo B 6Guocepe 3emnu. AHTPOMOreHHble W3MEHEHUS B
brocdepe. MobanbHble akonorndeckne npobnemeol.

CocyulectBoBaHme npupoabl n yerioBeyecTsa. CoxpaHeHue
BuopasHoobpasna  Kak  ocHoBa  ycTtomumBocTM  Buocdepbl.  OcHoBa
paunoHarnbHOro ynpasneHus NpUpPOAHbIMM pecypcaMm U KX MCMNONb30BaHMe.
[ocTmwkeHns Buonornmn n oxpaHa NpMpoasbl.

HemoHcTpauuu:

MopTtpeThl: A. [X. TeHcnu, B. H. Cykaués, B. V. BepHagckui.

Tabnuupbl n cxembl: «luwesble Lenuy, «brUoLeHO3: cocTaB N CTPYKTypay,
«lMpupoagHble coobuiecTtBa», «Llenn nuTaHusay», «3Jkonornveckas nuvpammngar,
«bunochepa un  4yenosek», «OKOCUCTEMA  LUMPOKONUCTBEHHOIO  fecay,
«QKocuctema XBOWHOro neca», «buoueHo3 Bogoéma», «ArpoLeHO3y,
«llpumepHble aHTponoreHHble BO3OEUCTBUA Ha npupody», «BaxHenwne
MCTOYHUKN 3arpsi3HEHUS BO34yXa W TPYHTOBbIX BoA», «[louBa — BaHenwas
coctaBnswowaa 6uocdepbl», «®PakTopbl Aerpagaumm nous», «llapHUKOBbIV
ahekT», «PakTopbl pPaaMOaKTUBHOIO 3arps3HeHuMs Buocdepbl», «Obwas
CTPyKTypa Guocdepbl», «PacnpoctpaHeHue xu3Hu B buocgepe», «O30HOBLIN
9KpaH buocdepsbl», «KpyroBopoT yrnepoaa B 6uocdeper, «KpyroBopoTt asota B
npupoae».



O6opynoBaHue: mogenb-annnvkaums « TunuyHble GroueHo3bl», repbapui
«PactutenbHble  coobuwlectBa», konnekuun — «buoueHosd», «Bpegutenu
Ba)KHEMLLMX CENbCKOXO3ANCTBEHHbBIX KYNbTyp», repbapnn n Konnekumm pacteHun
N XXUBOTHbIX, NpUHagNexalwme K pasHbiM 9KOSOMMYECKMM rpynnam ogHoro Bvaa,
KpacHas kHura Poccuinckon ®depepaumm, mnsobpakeHusi OXpaHsieMblX BWOOB
pacTeHMN N XUBOTHbIX.



NNAHNPYEMBIE PE3YJIbTATbI OCBOEHWNA NMPOIPAMMbI MO BNONOINn
HA BASOBOM YPOBHE CPEAHEIO OBLWEIO OBPA3OBAHNA

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

JINYHOCTHDbIE PE3YJIbTATbI

B CTpykType NUYHOCTHbIX pe3ynbTaTOB OCBOEHUA npeameTta «buonorms»
BblAEneHbl  criegylowme  cocTaBnsiowme:  OCO3HaHue  obyvarowmmucs
POCCUNCKOWN TrpaXkQaHCKON WOEHTUYHOCTM — TOTOBHOCTU K CaMOpasBUTUIO,
CaMOCTOATENIbHOCTU N CaMOOMpPEAEeneHnto, Hanmume MoTMBaUuM K OBYy4YeHUto
Buonoruun, ueneHanpasreHHOe pa3BUTUE BHYTPEHHUX YOEXOAEHWA NUYHOCTU Ha
OCHOBE  KIOYEBbIX LEHHOCTEM WU WUCTOPUYECKUX Tpaguuum  pasBuUTUS
Buonormyeckoro  3HaHusl, TOTOBHOCTb W CMNOCOBHOCTL  OBy4aroLmnxcs
PYKOBOACTBOBATbLCA B CBOEWM  AEATENbHOCTM  LLEHHOCTHO-CMbICIIOBbLIMU
YCTaHOBKaMu, MpuUCyLlLMMmn cucteme Ouonornyeckoro obpasoBaHus, Hanuume
9KOSIOMMYECKOro npaBOCO3HaHMsA, CMNOCOOHOCTU CTaBUTb ULENn WU  CTPOUTb
XWU3HEHHbIE NNaHbl.

JInyHOCTHLIE pe3ynbTaTbl 0CBOEHMA npeameTta «buonorna» gocturatotcsa B
eoVHCTBe Yy4eOHOWM W BOCNUTATENbHOW AeATenbHOCTM B COOTBETCTBUN C
TPaAULMOHHBIMU POCCUNCKUMWN COLMOKYNbTYPHBIMU, UICTOPUYECKUMU U AYXOBHO-
HPaBCTBEHHbIMU LIEHHOCTAMM, NPUHATLIMX B OBLLECTBE NpaBunamMmm m HoOpmMamu
noBegeHns M cnocobCTBYOT npoueccamM CaMOMO3HaHUs, CaMOBOCMUTAHUA W
camMopasBuUTUA, pPas3BUTUS BHYTPEHHEW MOo3NUuM  JIMYHOCTW, NaTpuoTM3Ma,
YBaXXEHUS K 3aKOHY WU NpaBonopsiaKy, YernoBeKky Tpyaa u ctaplieMy NOKOSEHWUIO,
B3aUMHOI0 yBaXXeHUs, OEepexHOro OTHOLUEHUS K KyNbTypHOMY Hacneaui wu
TpagmuusiM MHOroHaumoHanbHoro Hapoga Poccuinckon depepaunn, npupoae u
oKpy>KatoLen cpeae.

JInyHOCTHLIE pe3ynbTaTbl OCBOEHUA Yy4yebHoro npeameta «buonorus»
OOJTKHbI oTpaxaTb rOTOBHOCTb n CNOCOBHOCTb oby4atoLmxcs
PYKOBOACTBOBATbLCSA CPOPMUPOBAHHOM  BHYTPEHHEN MNO3ULMEN  JNIMYHOCTW,
CUCTEMOWN LIEHHOCTHbIX OpUEHTaUMN, MNO3UTUBHbLIX BHYTPEHHUX YOexaeHun,
COOTBETCTBYIOLWIMNX  TPAOMUMOHHBLIM  LIEHHOCTSM  POCCUMACKOro  obuiecTsa,
paclUMpEHNE >KU3HEHHOTO ONblTa W OnblTa AesaTEeNbHOCTM B npouecce
peanu3auum OCHOBHbIX HanpaBfeHW BOCNUTaTeNbHOW OesATENIbHOCTU, B TOM
yucne B YacTu:

1) rpaxgaHCKOro BOCNUTaHUSA:

C(hOPMMPOBAHHOCTL FPaXX4aHCKOW Mo3unummM oby4varoLerocs Kak akTMBHOroO
N OTBETCTBEHHOIO YSfieHa POCCUMNCKOro obLLEeCTBa;

OCO3HaHME CBOWUX KOHCTUTYLMOHHLIX MpaB M 0O0SA3aHHOCTEN, YBaXXeHWe
3aKOHa 1 NpaBonopsAaKa;

rOTOBHOCTb K COBMECTHOM TBOPYECKOMW [OEATENbHOCTU MpU COo3haHumn
y4ebHbIX NPOEKTOB, peLlEHMN Yy4EeOHbIX U NO3HABATENbHbLIX 3a4ady, BbiMOHEHUM
BMONOrMYECcKNX SKCNEPUMEHTOB;



CrMocoBHOCTbL onpeenaTb COOCTBEHHYKD MO3ULMIO MO  OTHOLUEHU K
SABNEHUSAM COBPEMEHHOW XXMU3HU U OOBACHATL €€;

YMEHUe yy4uTbiBaTb B CBOUX AENCTBUAX HEOOXOOUMOCTb KOHCTPYKTUBHOIO
B3aMMOLENCTBUSA NIOAEN C pa3HbIMU YOeXOeHUAMMU, KyNbTYPHbIMW LLEHHOCTAMMU
N coumnanbHbIM NOMOXEHWEM;

rOTOBHOCTb K COTPYyOQHMYECTBY B Mpouecce COBMECTHOIO BbIMOSIHEHMS
y4yeOHbIX, MO3HaBaTemNbHbIX W UWUCCNeaoBaTeNbCKMX 3adad, YBaXXUTENbHOro
OTHOLUEHNA K MHEHWIO OMMOHEHTOB Mpu O6CYXOEeHMM CROPHbIX BOMPOCOB
BGronornyeckoro cogepxaHus;

rOTOBHOCTb K FyMaHUTapPHOM N BOJTIOHTEPCKOWN OeATEeNbHOCTY;

2) naTpMOTUYECKOro BOCNUTAHUS:

CchOpMMPOBAHHOCTb POCCUNCKON rpakgaHCcKom WOEHTUYHOCTMU,
naTpuoTMama, yBaXXeHUsi K CBOeMy Hapondy, YyBCTBa OTBETCTBEHHOCTU nepen
PogwnHon, ropgoctn 3a cBoW Kpaun, cBo PoauHy, CBOW A3blK U KYNbTypy,
NpoLUoe N HacTosLLee MHOroHaLoHanbHoro Hapoga Poccuu;

LEHHOCTHOE OTHOLWEeHMe K MPUMPOAHOMY Hacnegul U naMaTHUKaM
npupoapbl, AoCTMXeHnsM Poccum B Hayke, UCKYCCTBE, CMOPTE, TEeXHOMOrnsx,
TPpyAe;

CMOCOOHOCTb OLEeHUBaTb BKIad POCCUMCKMX YYEHbIX B CTaHOBMEHWE U
passutue Ouonorum, MOHUMaHWA 3HavyeHna Ouorormm B MO3HAHUM 3aKOHOB
NpUpoabl, B XU3HN YenoBeka U COBPEMEHHOIO 00LLEeCTBa;

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

3) AYXOBHO-HPaBCTBEHHOIo BOCMUTAaHUA:

OCO3HaHWe AYXOBHbIX LLleHHOCTEN POCCUNCKOro Hapoaa;

ChOpMMPOBAHHOCTb HPABCTBEHHOIO CO3HaHMUS, 3TUYECKOro NoBeAEHUS;

CMOCOOHOCTb OLEeHMBaTb CUTyauMilo U NPUHMMAaTb OCO3HaHHbIE peLUeHUs,
OPUEHTUPYACb Ha MOparibHO-HPABCTBEHHbIE HOPMbI U LLEHHOCTM;

OCO3HaHMWe NUYHOro BKIada B NOCTPOEHUEe YyCTOMYNBOro ByayLiero;

OTBETCTBEHHOE OTHOLIEHWE K CBOUM pOAUTENSM, CO3L0aHUI0 CeMbM Ha
OCHOBE OCO3HAHHOrO MPUHATUS LEHHOCTEN CEMEWNHOMN XXU3HMU B COOTBETCTBUN C
Tpaguumammu Hapogos Poccuu;

4) 3cTeTU4EeCKOro BOCNUTaHUA:

3CTeTUYEeCKoe OTHOLIEeHME K MUPY, BKMOYas 3CTEeTUKY ObiTa, Hay4yHOro u
TEXHUYECKOro TBopYeCTBa, CnopTa, Tpyaa, o6LeCcTBEHHbIX OTHOLLEHWUN;

NOHUMAHME SOMOLIMOHAINbHOrO BO3OENCTBUSA XMBOW nNpupodbl U eé
LeHHOCTH;

FOTOBHOCTb K CaMOBbIPaXEHUIO B pasHbIX BMAAX MCKYCCTBa, CTpeEMMeHue
NPOSIBASATbL Ka4eCcTBa TBOPYECKOW JIMYHOCTU;

5) ¢pu3nyeckoro BocnutaHus, hopmMmupoBaHUs KyrbTypbl 340POBbA U
3MOLUMOHaNbHOro 6rarononyy4ums:

NOHMMaHWEe n peanu3aumsa 340poBoro M 6es3onacHoro obpasa Ku3Hu
(3gopoBoe  nNuTaHue, CcCOONOAEHUE  TUMMEHUMYECKUX MpaBul U HOPM,
cbanaHCcuMpoBaHHbIN pPeXUM 3aHATUA WU OTAbIXa, perynspHaa dusndeckas
aKTUBHOCTb), 6GepexHOro, OTBETCTBEHHOMO W KOMMETEHTHOrO OTHOLUEHUS K
coB6CTBEHHOMY (PM3NYECKOMY U NMCUXUYECKOMY 300POBbIO;



NOHUMAHWE LEHHOCTU npaBun  WHAMBUOYANbHOMO W KOJSINEKTUBHOIO
6GesonacHOro noBefeHnst B CUTyauusix, yrpoXKarLmnx 340P0BbIO U XXU3HW NIOLEN;

OCO3HaHWe NoCcneacTBUN N HENPUATUSA BPpeaHbIX NpmBblYek (ynoTpebneHuns
arnkorons, HAPKOTMKOB, KYpPeHUs);

6) TpyaoBOro BOCNUTaHUA:

rOTOBHOCTb K TPyAy, OCO3HaHWEe LeHHOCTM MacTepcTBa, Tpyaontobue;

rOTOBHOCTb K aKTMBHOW [OEATENIbHOCTU TEeXHONOrmyeckon u coumarnbHOn
HanpaBIeHHOCTN, CnocobHOCTb NHULMNPOBATD, nnaHMpoBaTb n
CaMOCTOSATENTbHO BbIMOMHATbL TaKy AeATeNbHOCTb;

WHTEPEC K pasnuyHbiM cdepam npodeccuoHansHON OesATENbHOCTH,
yMEHME coBepLLaTb OCO3HAHHbIN BbIOOP ByayLlen npodeccnn n peanmsoBbiBaTb
CcOBCTBEHHbIE XM3HEHHbIE MMaHbl;

FOTOBHOCTb WM CMOCOBOHOCTb K 0O6pasoBaHUIO M camMoobpas3oBaHWIO Ha
NPOTSKEHUN BCEWN KUIHMU;

7) aKOoNorn4yeckoro BOCNUTaHUA:

9KONormyeckn uernecoobpasHoe OTHOLWIEHME K MNpUMpoae Kak WMCTOYHUKY
XWN3HU Ha 3emMre, OCHOBE €€ CYLLECTBOBAHUS;

NMOBbILLEHNE YPOBHS 3KOMOMMYEeCKOM KynbTypbl: npuobpeTeHmne onbiTa
NNaHMPOBaHUA MOCTYNKOB W OUEHKAM WX BO3MOXHbIX MOCNeaCcTBUW Ans
OKpyXatoLlen cpeasbl;

OCO3HaHMe rnobanbHOro Xapakrtepa 3KOofornyecknx npobnem m nyten mx
peLlleHuns;

CMOCOOHOCTbL MCnonb3oBaTh npuobpetaemble nNpu un3yvyeHun OGuonormm
3HaHUA M YMEHUs Npu peweHun npobnem, CBA3aHHbIX C pauMOHanbHbIM
npupoaononib3oBaHMEM  (cobniogeHne npaBun  MNOBEAEHMss B npupoae,
HanpaBSieHHbIX Ha COXpaHeHWe paBHOBECUA B 3KOCUCTEMax, OXpaHy BWAOB,
aKkocucTtem, buocoepsl);

aKTUBHOE Henpuatue OEeWCTBUK, TMPUHOCALMX Bped  OKpyXaloLlen
NpUPoOAHON cpefe, yMeHne NporHo3npoBaTb HeBNaronpuaTHbIE 3KONOrnyeckmne
nocneacTena npeanpuHUMaeMblX 4ENCTBUM U NpeaoTepallaTth UXx;

HanMymMe pasBMUTOro 3KOSTIOrMYECKOrO MbILLIIEHNS, KONOrMYECKON KyIbTypbl,
onbiTa AeaTenbHOCTH 3KOSIOrn4eckom HanpaBfEHHOCTMN, yMEHUs
PYKOBOACTBOBATLCS VMU B NO3HaBaTENbHOW, KOMMYHUKATUBHOW U COLManbHOW
npakTUKe, rOTOBHOCTU K Y4aCTUIO B MPaKTUYECKON OeATENbHOCTU SKONOrM4eCcKom
HanpaBnEeHHOCTN;

8) ueHHoOCTM Hay4YHOro NOo3HaHus:

C(hOPMMPOBAHHOCTE MUPOBO33PEHUS, COOTBETCTBYIOLLEN0 COBPEMEHHOMY
YPOBHIO pasBUTUS HaykM U OBLLECTBEHHOW NPaKTUKW, OCHOBAHHOrO Ha auanore
KynbTyp, CNOCOOCTBYIOLLENO OCO3HAHUIO CBOEr0 MecTa B NOSIUKYINbTYPHOM MUPE;

COBEpPLLUEHCTBOBAHME $3bIKOBOM U YMTaATENbCKOW KyIbTypbl Kak cpeacrsa
B3anMOAEeNCTBUA MexXay NoabMU 1 NO3HAHUA MUPa;

NOHMMaHWe cneundukn BKonormMm Kak Hayku, OCO3HaHWA eé ponn B
dopMUPOBaAHMM paLMOHASTbHOrO HAy4YyHOro MbILWIIEHNSA, CO34aHUN LeNOCTHOro
npegcrasneHna o6 OKpyxalleM Mupe Kak O eAUHCTBE Npupoabl, Yenoseka n
obuiecTtBa, B MO3HaHWM MNPUPOLHbLIX 3aKOHOMEPHOCTEN U peleHun npobnem
coXpaHeHnsa NPUPOLAHOro paBHOBECUS;



y6exxaE€HHOCTb B 3HAYMMOCTN BMONOrMK Ons COBPEMEHHOM LMBUNM3ALUK:
obecneyeHns HOBOrO YpPOBHSA PasBUTUA MeAuLMHbI, CO3[aHMe MNepCneKTUBHbIX
BuoTtexHonornm, CnocobHbIX pelwatb pPecypcHble npobnembl  pas3BUTUS
yerioBe4yecTBa, NoMcka nyTen Bolxoga u3 rinobanbHbIX 9KONOrMYecknx npobnem u
obecneyeHnss nepexoga K  YCTOMYMBOMY  pas3BUTUIO,  pauMOHaNIbHOMY
MCMNONb30BaHUIO MPUPOLHBIX PECYPCOB U (POPMUPOBAHUKD HOBbLIX CTaHOApPTOB
XWU3HW;

3aMHTEPECOBAHHOCTL B MONy4YeHUN ONONOrNMYEecKUX 3HAHUM B LENsX
NoBbIlUEHNA 00LWen KynbTypbl, €CTECTBEHHO-HAy4YHOW rPaMOTHOCTK, KakK
COCTaBHOM YacTu (PYHKLMOHANbLHON rpaMoTHOCTM obyyatrowmxca, doopmMmpyemMon
npwv N3y4eHnn Monoruu;

MOHMMaHWE CYLLHOCTN METOA0B MO3HAHWUS, UCNOSb3YEMbIX B €CTECTBEHHbIX
HayKaX, CMOCOOHOCTM WCMNONb30BaTb MNOSlyYaeMble 3HAHWA Ons aHanusa U
0O bSCHEHUS SABMEHUIN OKPYXXaloLEero Mmpa 1 npoucxoasalinx B HEM U3MEHEHUN,
ymMeHvne paenatb ODOCHOBaAHHbIE 3aKIOYEHUA Ha OCHOBE Hay4HbIX (PaKTOB U
NMEILLMXCA OaHHbIX C LEenbio NofyvYeHnss 40CTOBEPHbIX BbIBOAOB;

CMOCOOHOCTbL CaMOCTOATENIbLHO UCMONb30BaTb OMonornyeckne 3HaHus ons
peweHns Nnpobnem B peanbHbIX XXU3HEHHbIX CUTYaUUsIX;

OCO3HaHMe LUEeHHOCTM HayyHOW OesTenbHOCTU, FOTOBHOCTb OCYLLECTBNATb
MPOEKTHYO0 N UCcrenoBaTenbCKyo 4eATeNbHOCTb MHAMBMAYANbHO U B rpynne;

FOTOBHOCTb M CNOCOBHOCTb K  HEMNPEPbIBHOMY 0Opas3oBaHUO U
camoobpas3oBaHuIO, K aKTMBHOMY MOMYYEHUIO HOBbIX 3HaHWUW No 6Guonorun B
COOTBETCTBUM C XKU3HEHHBLIMU NOTPEOHOCTAMMN.

METAMNPEOMETHbIE PE3YJIbTATbI

MeTanpeaMeTHble pe3ynbTaTbl OCBOEHMS y4ebHoro npeameTa «bruonorus»
BKNIOYAKOT: 3HauMMble Ans GOPMUPOBAHUS MUPOBO33PeHMsT O0by4aroLmxcs
MeXxancumuninHapHble (MexnpeaMeTHble) obLLeHayYHble NOHSATUS, OTpaatoLme
LeNOCTHOCTb Hay4YHOW KapTMHbI MUpa U cheuudpuky MeTO4oB MO3HaHMS,
MCNONb3yeMbIX B €CTECTBEHHbIX HaykaX (BELLECTBO, SHEPIUS, SBNEHNE, NpoLece,
cuctema, Hay4yHbli hakT, NPUHLMM, r’MNoTe3a, 3aKOHOMEPHOCTb, 3aKOH, Teopus,
nuccriegoBaHue,  HabnogeHwe,  M3MepeHue,  IKCMEPUMMEHT U ApYrux),
yHuBepcanbHble Yy4ebHble AencteBusi (No3HaBaTeNbHble, KOMMYHUKATUBHbIE,

perynsaTuBHbIE), obecneuunBatrome dopmMnpoBaHue YHKLMOHaNBHOW
rPaMOTHOCTM U couManbHOW KOMNeTeHuunm oby4varowmxcd, CrnocoOHOCTb
obyvaromxcs ncnosib3oBaTb OCBOEHHbIE MeXancumnanHapHole,

MUPOBO33pPEHYECKME 3HAHMA W YHUBEpPCalnbHble Yy4yebHble [enCTBuA B
nosHaBaTeNbHOW U coLManbHOW NpakTUKe.

MeTanpeameTHble pe3ynbTaTbl OCBOEHWS MporpamMmbl cpegHero obuiero
06pa3oBaHusA OOMKHbI OTpaxaTb:

OBnageHue yHuBepcanbHbIMU  y4eOHbIMM  MNO3HaBaTeNbHbIMU
OEeNCTBUAMM:

1) 6a3oBble nornyeckne AeMCTBUA:

caMoCToATENbHO  (bopMmynupoBaTb U akTyanuaupoBaTb  Npobremy,
paccmaTpuBaTb €€ BCECTOPOHHE;



MCNosib30BaTb MPU OCBOEHUWN 3HAHWA MNPUEMbI FOrMMYECKOro MbILNEHNS
(aHanusa, cuHTe3a, cpaBHeHus, Knaccudukauumn, obobLieHus), packpbiBaTb
CMbICIT OMONOrMYecknx MNOHATUA (BblOENATb WX XapakTepHble MNpU3HaKW,
yCTaHaBnuBaTb CBSA3U C APYIMMU NOHATUAMM);

onpefensTtb Uenn AedTeNbHOCTW, 3ajaBasd napamMeTpbl U KpUTepum ux
OOCTWXEHUsl, COOTHOCUTb pe3ynbTaTbl [OEeATENbHOCTU C  MOCTaBIIEHHbIMU
uenamu;

ncnonb3oBatb Ouonorndeckne MNOHATUS ANA O0O6bACHEHUS aKToB U
ABJTIEHU XXMBOW NpUpoabI;

CTPOUTb FOrMYEeCcKne paccyxgeHus (MHOYKTUBHble, OeAyKTUBHbIe, MO
aHanorum), BbISIBNATb 3aKOHOMEPHOCTU M MPOTUBOPEYUS B paccMmaTpuBaeMblX
ABNeHnaX, GoOpMynmMpoBaTh BbIBOAbI U 3aKIOYEHNS;

NMPUMEHATbL  CXeMHO-MOAefNbHble  cpeAcTBa AN NpeacTaBfeHns
CYLLIECTBEHHbIX CBSA3EN N OTHOLLIEHUI B U3y4aeMblx Buonormyeckux obbekrax, a
Takke NPOTUBOPEYMA  Pas3HOro  poda, BbISBMEHHbIX B PasfnyHbIX
NHPOPMALMOHHBIX UCTOYHUKAX;

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

BHOCUTb  KOPPEKTMBbl B [AEATESIbHOCTb, OUeHMBaTb COOTBETCTBME
pes3ynbTaToB LensaM, OLueHUBaTb PUCKN NOCNeLCTBUN OAeATESNIbHOCTY;

KOOPAUHUPOBATL WM  BbINOMHATL paboTy B  YCMOBUSX  pearnbHOoro,
BUPTYanbHOIMo 1 KOMOMHUPOBAHHOIO B3aMMOLENCTBUS;

pa3BMBaTb KpeaTUBHOE MbILLSIEHNE NPU PELLEHUN XUSHEHHbBIX Npobrem.

2) 6a3oBble uccnepgoBaTenbCKue AenucTBus:

BNageTb HaBblKamMu y4yebHO-uccrnegoBaTenbCKom n NPOEKTHOM
AeATerIbHOCTU, HaBblkaMK paspeLleHns npodnem, cnoCobHOCTLIO U TOTOBHOCTbLIO
K CaMOCTOSATENIbHOMY MOUCKY MeTOLOB peLlleHUd NpakTU4eckux 3ajad,
MPUMEHEHUIO Pa3fNYHbIX METOO0B NO3HAHUS;

MCNoNb30BaTb pasfnuyHble BUAbl AEATENbHOCTU MO MOSyYEHUO HOBOIO
3HaHWA, ero uHTepnpeTaumn, nNpeodbpasoBaHUD M NPUMEHEHUID B Y4ebHbIX
cuUTyauusix, B TOM Yucne npm cosgaHmm y4ebHbIX U coumanbHbIX NPOEKTOB;

dopmmpoBaTb Hay4HbIN T™n MbILLSIEHNS, BnageTb Hay4YHOW
TEPMUHOMNOINEN, KIHOYEBBLIMU NOHATUAMUN U METOAAMMU;

CTaBUTb U popmMmynunpoBaTb COOCTBEHHble 3agayn B oObpasoBaTerbHOM
AEATENbHOCTUN U XKU3HEHHbIX CUTYaLMSX;

BbISIBNATb MPUYNHHO-CNEACTBEHHbIE CBA3M W aKTyanusupoBaTb 3ajavy,
BblABUraTb rMNoTe3y €€ pelleHusl, HaxoauTb apryMeHTbl AN JoKasaTenbCcTBa
CBOMX YTBEPXAEHWI, 3a4aBaTb NapaMeTpbl N KpUTEPUU PELLEHMS;

aHanuamMpoBaTb MOMyYeHHble B XO4e pelleHus 3aJaun  pesynbTaThl,
KPUTUYECKM OLLEeHMBATb UX LJOCTOBEPHOCTb, NPOrHO3UPOBaTb U3BMEHEHME B HOBbIX
yCrnoBusX;

AaBaTb OLEHKY HOBbIM CUTYyaLMsM, OLeHMBaTb NPUOBPETEHHbBIN OMbIT;

OCYLLECTBIATL LieneHanpasBneHHbI NOUCK nepeHoca cpeacTts v crnocobos
AENCTBUA B NpodpeccuoHanbHyo cpeay;

yMeTb NEPEHOCUTb 3HaHUS B MO3HaBaTENbHYK U NpakTudeckyr obnactu
XN3HeOeATeNbHOCTY;

YMETb MHTErpUpoBaThb 3HaHUS N3 pasHbIX NpeaMeTHbIX obracTen;



BblABUraTb HOBblE UAeW, NpeanaraTb OpUrMHanbHble NOAXOAbl U peLueHns,
cTaBuTb Npobnembl 1 3agayun, gonyckatowme anbTepHaTUBHbIE PeLLIEHNS.

3) paboTta ¢ uHcpopmaumen:

OpPUEHTMPOBATLCA B  Pas3fUyHbIX WUCTOYHMKAX MHGoOpMauun (TekcTe
y4yebHoro nocobusi, Hay4yHo-NoNyNApHON nuTepaType, BUONOrNMYEeCcKUX CroBapsix
N CcnpaBOYHMKAX, KOMMbIOTEPHbIX Ba3ax AaHHbIX, B IHTepHeTe), aHann3npoBaTtb
WH(POPMaLMIO pasfMyHbIX BUMOOB U (POpM MpeacTaBneHusi, KpUTUYECKM
oLeHMBaTb €€ JOCTOBEPHOCTb M HEMPOTMBOPEYNBOCTD;

dopmynupoBaTb 3anpochkl U NPUMEHSATb pPasfidHble MeTOAbl NPU MOUCKE U
otbope BGuonornyeckon MHpopmMaunmn, HeobxoamMmon Ans BbIMNONHEHUS Y4EOHbIX
3agav;

npuobpeTaTb OMbIT MCMONb30BaHMS MHGPOPMALNOHHO-KOMMYHUKATUBHbIX
TEXHOMNOMN,  COBEPLUEHCTBOBATb  KYNbTypy  aKTMBHOIO  UCMOSb30BaHUS
pasnUYHbIX NONCKOBbLIX CUCTEM,;

camocToATenbHO BblGMpaTb oOnNTMManbHyld GOpMy npeacTaBreHns
Buonornyeckon nHpopmaunmn (cxemsol, rpaukn, gnarpammbl, Tabnuubl, PUCYHKN
n ppyroe);

Mcnonb3oBaTb HayYHbI SA3bIK B KayecTBe cpeactsa npu pabote c
Guonornyeckon uMHGOpPMaUMEN: NPUMEHATb XUMWUYECKMe, U3nYeckme U
MaTeMaTU4ecKne 3Hakm U CUMBOSbI, bopmynbl, abbpeBmaTtypy, HOMEHKNaTypy,
nucnonb3oBatb M npeobpasoBbiBaTb  3HAKOBO-CMMBOSMWYECKME  CpencTBa
HarnNsagHoCTK;

BNageTb  HaBblkaMW  pacno3HaBaHWA W 3aWwmTbl  MHOpMaLmK,
MHdOpPMaLMOHHON 6e30MacHOCTU INYHOCTM.

OBnageHue yHuBepcanbHbIMM KOMMYHUKaTUBHbIMU AeNCTBUAMM:

1) obweHue:

OCYLLECTBMATb KOMMYHMKauUMMm BO BCeX Ccdepax >KuU3HW, aKTUBHO
yyacTBOBaTb B Auanore unm [UCKYCCUM MO CylecTBy OOCyXgaemon TeMbl
(yMmeHve 3agaBaTb  BOMPOCHI, BbiCKasbiBaTb  CYXOEHUS  OTHOCUTESNbHO
BbINOSTHEHMSI NpeasiaraeMon 3agayu, yunTbiBaTb MHTEPECHl U COrNacoBaHHOCTb
NO3ULNIA OPYrNX YH4aCTHUKOB Auanora unm guCcKyccumn);

pacno3HaBaTb HeBepbarnbHble cpefcTBa OOLEeHMsl, NMOHUMAaTb 3HayeHue
coumanbHbIX 3HAKOB, MNPEeAnOCbIFIOK BO3HWKHOBEHWUS KOHQMUKTHBLIX CUTyaLun,
yMeTb CMsir4aTb KOHQMMKTbI U BECTU NEPEroBopbI;

BNageTb pasnuyHbiMn cnocobamm obLLeHna 1 B3anMo4encTauns, NnoHMMaTb
HamMepeHus Opyrux nwgen, nposiBfsTb  YBaXWUTENbHOE  OTHOLWIEHWE K
cobeceqHMKY N B KOPPEKTHON hopme hOpMynMpoBaTh CBON BO3PAXKEHMS;

pa3BEPHYTO M FOMMYHO M3naraTb CBOK TOYKY 3PEHUsI C UCMOSIb30BaHUEM
AA3bIKOBbIX CPeACTB.

2) coBMecCTHas AesATeNbHOCTb:

NMOHMMaTb N UCNOMb30BaTb NPEUMYyLLLECTBA KOMAHLHOMW U MHANBMAYANbHOM
paboTbl nNpu  peweHun  Buonormdeckon  npobrnembl, 0BOCHOBLIBATL
HeobX0ANMOCTb MPUMEHEHNS TPYNNOBbLIX POPM B3aMMOAENCTBUS NPU PeLLEHUN
y4yebHoWn 3agayu;

BblOMpaTb TeMaTMKy M MEeTOAbl COBMECTHbIX OEWCTBUA C YYETOM O6LLMX
MHTEPECOB N BO3MOXHOCTEN KaXXO0ro YsfieHa KonnekT1Bea;



npuHUMaTb  Lenn COBMECTHOW [OesTefbHOCTWM, OpraHu3oBbiBaTb U
KOOpAUHMPOBaTb AENCTBUSA NO €€ OOCTMKEHWUIO: COCTaBNATb MnaH AeWCTBUN,
pacnpefendatb poniM C Yy4ETOM MHEHUM Y4YacTHUMKOB, ObCyXaaTb pes3ynbTathl
COBMECTHOW paboThi;

OLEeHMBaTb KayYeCTBO CBOEro BKMNaga WM KaXZoro y4yacTHWKa KOMaHAbl B
00w pesynbTaTt No paspaboTaHHbIM KpUTEPUAM;

npegnaraTtb HOBble MNPOEKTbl, OUEeHWBaTb uAeu C MNO3ULUN HOBU3HDI,
OPUIMMHANbHOCTU, NPAKTUYECKON 3HAYNMOCTU;

OCYLLECTBMATbL MO3UTUBHOE CTpaTernvyeckoe noBedeHne B pPasfnyHbIX
cUTyauusx, NposiBNATbL TBOPYECTBO M BooOpaxeHue, 6biTb MHULMATUBHbIM.

OBnageHue yHuBepcanbHbIMU PEerynaTUBHbIMU AeACTBUSMMU:

1) camoopraHusauyms:

ncnonb3oBaTtb OGuonorMyeckme 3HaHus ONS BbISIBNEHUS npobnem u wmx
peLLEHUS B XXU3HEHHbIX N y4eBHbIX CUTyaumsX;

BblOMpaTb Ha OCHOBE OWOMOrMYEeckUx 3HaAHUN LEeneBble U CMbICIIOBbIE
YCTAHOBKM B CBOMX OENCTBMSX M MOCTYMKax Mo OTHOLLEHMIO K XXWUBOW Mpupoae,
CBOEMY 3[0POBbI0 U 300POBbLI0 OKPY>KaIOLLMX;

CaMOCTOATENIbHO  OCYLLUEeCTBNATb  MO3HaBaTeslbHYl0  AeSATeNbHOCTb,
BbIABNATbL Npobnembl, cTaBuTb U opmynupoBatb COBCTBEHHble 3agayn B
obpasoBaTenbHON AEATENbHOCTU N XKU3HEHHbIX CUTYaLMSIX;

CaMOCTOATENIbHO COCTaBNATb MfiaH peweHus npobnembl € y4é€TOM
NMEIOLLMXCSA pecypcoB, COBCTBEHHbIX BO3MOXHOCTEN U NPeLnOYTEHNN;

AaBaTb OLEHKY HOBbIM CUTYaLUsIM;

pacwmpaTb paMkn y4ebHoro npegmMmeTta Ha OCHOBE JIMYHbBIX NPeLNnOoYTEHNN;

aenartb OCO3HaHHbIN BbIGOp, apryMeHTUMpoBaTb ero, OpaTtb
OTBETCTBEHHOCTb 3a peLleHue;

oueHnBaTb NPUOBPETEHHBIN ONbIT;

cnocobcTBoBaTh (POPMUPOBAHUIO N MPOSABAEHUIO LUMPOKOM 3pyauLnn B
pasHblX 06nacTsax 3HaHWA, MOCTOSSHHO MOBbIWATbL CBOW oObGpasoBaTenbHbIA U
KyNbTYPHbIN YPOBEHb.

2) CAMOKOHTpPOJb:

AaBaTb OLIEHKY HOBbIM CUTyaLMsiM, BHOCUTb KOPPEKTUBbI B AEATENLHOCTD,
OLeHMBaTb COOTBETCTBME pe3ynbTaToB Lensm;

BNageTb HaBblkaMuM MNO3HaBaTENbHOW  pedrieKCUM  Kak  OCO3HaHMS
coBepllaeMblX OENCTBUN U MbICNUTENbHbLIX MNPOLLECCOB, UX pe3ynbTatoB U
OCHOBaHMWI1, NCNONb3oBaTh NPUEMBbI pedriekcun Ans OUEeHKM cuTyaumn, Bbibopa
BEPHOrO peLleHuns;

yMeTb OLEHMBaTb PUCKM N CBOEBPEMEHHO MPUMHMMATb pPeLleHns Mo ux
CHUXEHWIO;

npuHUMaTb MOTMBbLI U aprymMeHTbl OpYyrux npu adHanuse pesynbtaTtoB
AEATENbHOCTY;

3) npuHATHe cebs n apyrux:

npuHUMaTbL cebsi, NOHMMasa CBOM HEQOCTATKM U AOCTOMHCTBA;

npUHUMaTb MOTMBbLI W aprymeHTbl ApYyrux npu adanuide pesynbTaTtos
OEATENbHOCTY;

npu3HaBaTb CBOE NpaBo 1 NpaBO APYrMx Ha OLWNOKK;

pa3BMBaTb CMNOCOOHOCTb MOHUMATbL MUP C MO3ULIUMK OPYrOro YerioBeka.



NMPEOMETHbIE PE3YJIbTATDI

MpeoMeTHble pe3ynbTaTbl ocBoeHust nporpammbl COO no 6uonorum Ha
6a3oBOM YypoOBHE BKMOYAKT crneundmyeckne ans  yyebHoro npegmeta
«buonorna» HayyHble 3HaHUS, yMeHUss U cnocobbl OEWCTBUA MO OCBOEHWIO,
MHTepnpeTauum n npeobpaszoBaHMio 3HaHWN, BUAbI AeATENBHOCTU MO NONYYEHUIO
HOBOrO 3HaHWUS M NPUMEHEHUIO 3HAHWA B pPasfnyHbiX y4ebHbIX CUTyauusax, a
TaKkke B pearnbHbIX >XWU3HEHHbIX CUTyauusax, CBs3aHHbIX C 6uonorven. B
nporpamme npegMeTHble pe3ynbTaThl NpeAcTaBeHbl No rogam obyyeHus.

MpeameTHble pe3dynbTaTbl OCBOEHNSA y4ebHoro npeameta «brnonornay» e 10
Ksl1acce 0OMMKHbl OTpaXaThb:

C(hOpMMPOBAHHOCTb 3HAHUM O MecTe W ponu OBuonorMm B CUCTEME
HAy4YHOro 3HaHUS €eCTEeCTBEHHbIX HayK, B (OPMUPOBaHUN COBPEMEHHOMN
€CTECTBEHHO-HAY4YHOM KapTMHbI MMpa W Hay4YHOro MUPOBO33PEHMS, O BKrage
POCCUNCKNX W  3apybexHblX Yy4YeéHbIX-OmonoroB B passutve 6HGuonoruwm,
dYHKLNOHANBbHOM rPaMOTHOCTM YenoBeka ANs peLleHmnst XXM3HEHHbIX 3agay;

YMEHME pacKpbiBaTb cogep)aHue OUoNormy4eckmx TEPMWUHOB U MOHATUNA:
XW3Hb, KNeTka, opraHu3m, meTtabonuam (0OMeH BeLlecTB W nNpeBpalleHune
3Heprun), romeocTtas (camoperynsauns), ypoBHeBasi OpraHmn3auns XUBbIX CUCTEM,
camoBocCnpousseaeHne (penpoaykums), HacnencTBEHHOCTb, W3MEHYUBOCTD,
POCT 1 pa3BuTue;

yMeHue wuanaratb Ouonornyeckne Teopum (KNeToyHasi, XPOMOCOMHas,
MyTauMOHHAA, UeHTpanbHaa gorma MonekynspHonm Owuonorun), 3akoHbl (I
Mengens, T. MopraHa, H. . BaBunoa) un y4yeHunsa (0 LUeHTpax MHoroobpasus u
NPOUNCXOXOeHUs KynbTypHbIX pacteHni H. . BaBunosa), onpeaensatb rpaHuubl
NX NPUMEHNMOCTM K XXMBbIM CUCTEMAM,;

yMeHME BnageTb METO4aMM HAy4yHOro No3HaHus B Guonornn: HabnogeHne
N OnMcaHmne XMBbIX CUCTEM, NPOLECCOB M SIBEHUIN, OpraHmn3auunsa 1 nposegeHue
Guonornyeckoro  SKCNEpuUMEHTa,  BblABWXKEHWE  rMnoTesbl,  BbIsIBEHME
3aBMCUMOCTM MeXay uccnegyembiMy BenMYMHaAMMU, OOBbSCHEHME MNOSYyYEHHbIX
pe3ynbTaToB, UCMOMb30BAHHbLIX HAY4YHbIX MOHATUN, TEOPUA U 3aKOHOB, YMEHUE
AenaTb BblBOAbl HA OCHOBAaHMM MOMYyYEHHbIX pe3ynbTaToB;

yMeHWe BblAeNnATb CYLLECTBEHHbIE NPU3HAKN BUPYCOB, KNETOK MPOKapuoT m
9YKapuOT, OAHOKMNETOYHbIX W MHOFOKMETOYHbIX OpraHn3MoB, OCOBEHHOCTU
npoueccoB: oOMeHa BeLeCcTB U NpeBpaLleHnst SHEPTMM B KNeTke, POTOCMHTES3a,
NNacTUYecKoro M 3HepreTu4eckoro obmeHa, XeMOCUHTe3a, MUTO3a, MeKno3a,
OnnoaoTBOPEHNS, Pa3MHOXEHUA, WHOMBMAYANbHOMO pa3BUTUMS OpraHuama
(OHTOreHes);

YMEHNe NpPUMEHATb MonyYeHHble 3HaHUA Anst 0O bsACHEHNA BUONOrnMyeckmx
MPOLIECCOB U SIBMIEHUN, ANS NPUHATUSA NPAKTUYECKMX PELLUEHMI B NOBCEAHEBHOM
XU3HN C uenblo obecneyeHnss 6Ge3onacHOCTU CBOEro 340pOBbS M 340POBbS
OKpYyXKatoLmx nogen, cobniogeHnss HOpm rpaMoOTHOrO NOBEAEHUSI B OKpYXKatoLLen
npupogHoOn cpene, NOHMMaHMe HeoBXOOUMOCTU UCMNOSb30BAHUSA LOCTUKEHWUN
COBPEMEHHOM 6uonorum n BuoTexHonornmn ans paunoHanbHOro
NpUpPOaONOSIb30BaAHNS;



YMEHME pelaTb 3fIEMEHTapHble reHeTU4yeckne 3agayMm Ha MOHO- WU
anrmbpuagHoe ckpelumBaHue, CLENfeHHOe HacrnegoBaHWe, COCTaBfiATb CXEMbI
MOHOIMBPUAHOIO CKpeLUnBaHus Ans npeackasaHnsa HacnegoBaHUsa NPU3HaKoB Y
OpraHn3moB;

yMEeHue BbINONHATL NlabopaTopHble M NpakTuyeckme paboTbl, cobnogatb
npasuna npu paboTe ¢ y4ebHbiM 1 nabopaTtopHbiM 060pya0BaHNEM;

YMEHME KPUTUYECKM OUEHMBaTb W UMHTEpnpeTupoBaTb WHGOPMaLUIO
Buonornyeckoro cogepXaHus, BKMAOYaOLWYy0 MNceBAOHayYHble 3HaHWSA U3
pasfnyHbiX  UCTOYHWKOB  (CpedcTBa  MacCoOBOM  MH(opMauuu,  HayyHo-
nonynsapHble Matepuarnbl), 3TU4ECKME aCMNeKTbl COBPEMEHHbIX MCCNeLoBaHUN B
ounonorun, meguunHe, GUOTEXHONOIUN;

yMeHue co3gaBaTb COOCTBEHHbIE MUCbMEHHbIE U YCTHble COOBLLEHNS,
obobuwas 6uonornyeckyro MHPOPMaLM0 N3 HECKONbKUX UCTOYHMKOB, TPaMOTHO
Ncnonb30BaTh NOHATUNHLINA annapat 6uonornu.

[MpeomMeTHble pe3ynbTaTbl 0OCBOEHUSA y4ebHoro npegmeta «buonorna» e 11
Ksl1acce 0OMMKHbl OTpaXaThb:

C(bOPMMPOBAHHOCTL 3HAHWM O MecTe WU ponn OBuonorum B CUCTEME
HaAy4YHOro 3HaHUS €eCTEeCTBEHHbIX HaykK, B (OPMUPOBaHUN COBPEMEHHOMN
€CTECTBEHHO-HAY4YHOM KapTMHbI MMpa W Hay4YHOro MUPOBO33PEHMS, O BKrage
POCCUNCKNX W  3apybexHbIX y4YéHbIX-OmonoroB B passutve 6Guonoruwm,
dYHKLNOHANBHOM rPaMOTHOCTM YeNoBeKa ANS peLleHNs XXU3HEHHbIX 3a4avy;

yMEHWe packpbiBaTb cogepxaHune Ononorm4yeckux TEPMUHOB WM MOHATUNA:
BMA, nonynsauuns, reHooHA, 3Bonoumns, ABMXKYLWME Cunbl ((bakTopbl) 3BOMOLMUMN,
NpUcnocobneHHOCTb OpraHM3mMoB, BuaoobpasoBaHue, aKkonorndeckme akropsl,
aKocucTemMa, nMpoAyUEHTbl, KOHCYMEHTbl, peayueHTbl, Lenn nuTaHus,
aKkonornyeckas nupammaa, buoreoueHos, buocgepa;

yMeHue wusnaratb Ouonornyeckne Teopumn (3BONKOLMOHHAs Teopusa Y.
[apBuHa, CcUHTETUYECKasi TEOopusl 3BOMOLMK), 3aKOHbl M 3aKOHOMEPHOCTMU
(3apogbiwesoro cxoactea K. M. bapa, 4YepefoBaHnsa rnaBHbIX HanpasfieHUA Y
nyten asomouun A. H. CeBepuoBa, yyeHna o 6uocoepe B. N. BepHagckoro),
onpeaensiTb rpaHnLbl UX NPUMEHNMOCTU K XXMBbIM CUCTEMAM;

yMeHME BnageTb METOAAaMUN HAYy4YHOro no3HaHus B Guonornn: HabnoaeHne
N OnMcaHmne XMBbIX CUCTEM, NPOLECCOB M SIBEHUIN, OpraHn3aumnsa 1 nposegeHue
GuonorMyeckoro  3KCNepuMeHTa,  BblABWXEHWE  MnoTesbl,  BbiSIBIIEHNE
3aBMCUMOCTM MeXay uccnegyembiMy BenMYMHaMU, OOBbSCHEHME MNOSyYEeHHbIX
pe3ynbTaToB, MCMOMb30BAHHbIX HAY4YHbIX MOHATUMN, TEOPUMA MU 3aKOHOB, YMEHUE
AenaTb BblBOAbl HA OCHOBAHMM MOMYYEHHbIX pe3ynbTaToB;

YMEHME BbIAENATb CYLECTBEHHbIE MNPU3HAKNM CTPOEHUS BUONOrmyYeckmx
oObekToB: BMAOB, NONyNsAUMiA, MNPOAYLEHTOB, KOHCYMEHTOB, pPEOYLIEHTOB,
BuoreoueHoO30B UM 3KOCUCTEM, OCOBEHHOCTW MpPOLECCOoB: HacnegCTBEHHOM
N3MEHYMBOCTU, ECTECTBEHHOIrO 0TOOpa, BMA0OOpa3oBaHUs, NPUCIOCOBNIEHHOCTH
OpraHM3MoB, [OEWCTBUS 3KONOrMYeckmx (akTopoB Ha OpraHum3Mbl, nepeHoca
BELLECTB W MOTOKA 3HEpPrMm B IKOCUCTEMAX, AHTPOMOreHHbIX WU3MEHEHUA B
9KOCMCTEMAxX CBOEW MECTHOCTU, KPyroBopoTa BewecTB U Bnoreoxmmmyeckmx
UuMKoB B Buocdepe;

YMEHME NPUMEHNATb NOSNyYEeHHbIE 3HAHUA ANA 00bsACHEHUsT BUONOrMYECKMX
NPOLECCOB U ABMNEHUN, ANs NPUHATUS NPaKTUYEeCKUX pelleHun B NOBCEeAHEBHOWN



XWU3HU C uenbko obecnevyeHns Ge30nacHOCTU CBOEro 340pOBbS M 340POBbSA
OKpY>KaroLWwmx nogen, cobnogeHns HoOpM rpamoTHOro NOBEAEHMS B OKPYXKatoLLEen
npupoaHon cpege, NOHUMaHWe HeoOXOAMMOCTU WCMONb30BaHUA OOCTUXKEHUN
COBpPEMEHHOM BLUonorMm ans paunoHanbHOro NPUPOAONOSb30BaHMS;

YyMEHME pelatb 3neMeHTapHble OuonorMyeckne 3agadun, COCTaBMNATb
CXeMbl NepeHoca BELECTB U 3HEPrnn B dkocucTemMax (Lenu nutaHus);

YMEHME BbINOSMHATL nabopaTopHble M NpakTudeckne paboTbl, cobnogaTb
npasuna npu paboTe ¢ y4ebHbiM 1 nabopaTtopHbiM 060pyA0BaHNEM;

YMEHME KPUTUYECKM OLEHMBATb W UMHTEpPNpeTupoBaTb WHGOPMALNIO
BuonorMyeckoro cogepXaHusi, BKOYAOWY MNCEBAOHAYYHbIE 3HaHUSA U3
pasnnyHbiX UCTOYHWKOB  (CpeacTBa  MacCoBOM  MHopMauuu,  HayyHo-
nonynspHole Martepuanbl), paccmaTpmBatb rrnobanbHble  3KONornyeckme
npo6nemMbl COBPEMEHHOCTUN, dOPMMPOBATL MO OTHOLLUEHUIO K HUM COOCTBEHHYO
No3nLMIo;

yMeHne co3gaBaTb COOCTBEHHblE MUCbMEHHbIE U YCTHble COOBLLEHNUS,
obobuwas buonornyeckyto MHPOPMaLMIO N3 HECKONbKUX UCTOYHMKOB, MPaMOTHO
NCnonb3oBaTb NOHATUNHLIN annapat Guonoruu.



TEMATUYECKOE NMNIAHUPOBAHUE

10 KINACC
KonuyecTtBo 4acoB OnNeKTPOHHbIe
Ne HavmeHoBaHue pa3genoB u ndpoBble
n/n Tem nporpaMMblp 8 Bcero KonTtponkhele | lpaktuyeckue f)Lleq::foaaTeLbele
paboTbl paboTbl pecypchbi
bubnuoteka LJOK
1 Buionors kak Hayka 2 0.5 mps://m.edsouo.ru/7f41 c292
5 Kneble cuctembl n nx 1 1 bubnuoteka LJOK
opraHu3aums https://m.edso0.ru/7{41c292
3 XUMHUYECKNin cocTas U 8 1 bubnuoTteka LJOK
CTPOEHME KNeTKM https://m.edso0.ru/7{41c292
4 XKunsHeoesaTenbHOCTb KNeTKM 6 Burbnuorexa LLOK
https://m.edso0.ru/7{41c292
PasmHoxeHne u BuGnnoTeka LIOK
5 MHANBWAYaNbHOE passiTie 5 1 https://m.edsoo.ru/7f41¢c292
OopraHu3moB
6 HacnenCcTBeHHOCTb U 8 15 Bubnnoteka LJOK
N3MEHYNBOCTb OPraHN3mMoB ' https://m.edso0.ru/7f41¢c292
v Cenekuna opraHM3moB. 3 1 Bubnuoteka LLOK
OcCHOBbI BMOTEXHOSOMM https://m.edso0.ru/7f41¢c292
8 PesepBHoe Bpems 1 Bubnuorexa LIOK
https://m.edso0.ru/7f41¢c292
OBLEE KOJIMHECTBO YACOB MO 34 5 4

NPOIrPAMME




11 KITACC

KonuyecTtBO 4YacoB

ONEeKTPOHHbIe

HanmeHoBaHue pa3aenos ndposbie
Ne n/n nTeM nporpaMMFI):I A Becero KoHTponbHble [lpakTunyeckue E)L‘qua)sosaTeLbele
paboTbl paboThbl pecypchbl
Bubnnoteka LJOK
1 9BOMIOLIMOHHASs Bronorns 9 1 1 https://m.edslc;lo.ru/7f41cc74
5 BosHukHOBEHME N pa3BuTHE 9 05 Bubnnoteka LJOK
XX13HM Ha 3emne ' https://m.edsoo.ru/7f41cc74
3 OpraHunambl 1 OKpyxatoLas 5 1 Bubnnoteka LJOK
cpefa https://m.edsoo.ru/7f41cc74
4 CoobliectBa u 9 1 bubnuoteka LJOK
3KONorMyeckne CUCTeMbI https://m.edsoo.ru/7f41cc74
5 Pe3epBHoe Bpems 2 bubrnoreka LIOK
https://m.edsoo.ru/7f41cc74
OBLWEE KOJIMYECTBO HACOB 1O 34 5 55

NMPOrPAMME







NOYPOYHOE NMIAHUPOBAHUE

10 KINACC
KonunyectBO YacoB [laTa AnNeKTPOoHHbIe undpoBbIe
n/y Tema ypoka Beero KOHTPOnbHble [Mpaktuueckue \ovyopyq obpasoBaTenbHble
paboTbl paboTbl pecypchbl
Buonorus B cucteme Bubmmorexa LIOK
1 HayK 1 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
MeToabl NO3HaHUA
XWBOW Npupoabl.
MpakTnyeckas
pacora Ne 1 Bubnnoteka LJOK
2 | «Vcnonkaosanme 1 0-5 https://m.eds00.ru/863e6122
pasnnYHbIX METOA0B
npy N3y4YeHnn
BGuonornyeckmx
06bEeKTOBY
Bbuonornyeckne
CUCTEMBbI, NPOLECChI
N NX N3y4eHme.
3 KoHTponbHas 1 Bubnuoteka LLOK
paboTa Ne1 https://m.eds00.ru/863e6564
«CTtapToBas
AnarHoCcTuKa 3a Kypc
9 knacca»
4 i(;e“llr(:egg/':ac;mals 1 Bubnnoteka LJOK
) https://m.edso0.ru/863e674e
MUHepasibHble CONMK
5 Benkn. CoctaB 1 1 Bubnnoteka LJOK

CTpoeHune benkoB

https://m.edso0.ru/863e6b72




10

depMeHTbl —
BGuonornyeckne
KaTanusaTtopbl.
JTabopaTopHas
paboTta Ne 1
«M3yyeHmne
KaTanuTuyeckomn
aKTMBHOCTMU
depMeHTOB (Ha
npumepe amunassbl
UNn Katanasbl)»

YrneBogbl. Jlnnnabl

HyknenHoBble
Kucnotbl. ATO

NcTopus n metoapbl
N3yYEHUS KNETKMN.
KneTo4Has Teopus

KneTka kak

LeJNmtoCTHaA >XnBas
cucrtema

0.5

Bubnunoteka LJOK
https://m.edso0.ru/863e6b72

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

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

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

11

CTpoeHue
3yKapuoTU4ECKOU
KNeTKu.
JTabopaTtopHas
paboTa Ne 2
«M3yyeHune
CTPOEHUS KIEeTOK
pacTeHun,
XWBOTHBbIX, rPNBOB U
BGakTepun nog,

0.5

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

https://m.edso0.ru/863e716¢




MWUKPOCKOMOM Ha
rOTOBbIX
MUKponpenaparax u
NX OnMcaHme»

OOMeH BeLlecTB Unu

Bubnunoteka LJOK

12 MeTabonmam https://m.edso00.ru/863e766¢
13 doTOCUHTES. bubnuoteka LJOK
XeMocuHTe3 https://m.eds00.ru/863e7c98
14 OHepreTnyecKni Bubnnoteka LJOK
obmeH https://m.edsoo0.ru/863e7aae
YKM3HEHHbIN LUMKN
kneTtkn. [lenexne
knetkn. MuTtoas.
JlabopaTopHas
15 paboTta Ne 3 05 Bubnuoteka LLOK
«HabntopeHne ) https://m.edso0.ru/863e7dc4
MUTO3a B KneTkax
KOHYMKa KopeLlKa
nyKa Ha roToBbIX
MUKponpenapaTax»
16 Ezgm:;ee' Genka. Bubnnoteka LJOK
https://m.edso00.ru/863e796e
MaTpPUYHOro CUHTE3a
17 TpaHcnauma — Bubnnoteka LJOK
buocunHTes bernka https://m.edso0.ru/863e796e
g | hEmeToue sunmorera LIOK
https://m.edso00.ru/863e7540
BUPYCbI
19 dopmbl Bubnunoteka LIOK
pasMHOXeHUS https://m.edso00.ru/863e81b6




OpraHn3moB https://m.edso0.ru/863e831e
o Bubnnoteka LJOK
20 Mewos https://m.edsoo.ru/863e7f4a
Ob6pa3oBaHue u
pa3BuTME MOSIOBbIX
KNeTok.
OnnogoTeBoOpeHMe.
1 JTabopaTtopHas 05 Bubnnoteka LJOK
paboTa Ne 4 ' https://m.edso00.ru/863e81b6
«M3y4eHne
CTPOEHMSI NOMOBbIX
KNeToK Ha roTOBbIX
MUKponpenapaTax»
22 g;iﬂﬁ$iyaanoe Bubnuoteka LLIOK
https://m.edso0.ru/863e8436
opraHnu3moB
23 acnencroemioo GuGnworera LOK
https://m.eds00.ru/863e86{2
N NU3MEHYNBOCTU
3aKOHOMEpPHOCTU
o4 ESEgﬁgs::Hm Bubnnoteka LJOK
M 5 ' https://m.edso0.ru/863e8878
oHornbpuaHoe
CKpeLimBaHune
AnrmbpmnaHoe
CKpelunBaHue.
o5 3aKoH Bubnuoteka LLOK
He3aBMCUMOrO https://m.edsoo.ru/863e89a4
HacnegoBaHUs

NPU3HaKOB




26

CuenneHHoe
HacnegoBaHue
NPU3HaKOB.
JTabopaTopHas
paboTta Ne 5
«M3yyeHmne
pes3ynbTaToB
MOHOIMBPUAHOIO U
anrnépuaHoro
CKpeLymBaHus y
Apo3odurnbl Ha
rOTOBbIX
MUKponpenapaTax»

0.5

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

27

28

(eHeTnKa nona.
Hacneposanune
NPU3HaKoB,
CLEenfeHHbIX C
Nnonom

N3MeH4YMBOCTb.
HeHacnenctBeHHas
N3MEHYMBOCTb.
JTabopaTtopHas
paboTa Ne 6.
N3yyeHne
MoaupmnKaLMoHHOM
N3MEHYMBOCTMN,
nocTtpoeHmne
BapuaLVOHHOIo
psga v
BapunaunoHHON
KprUBOWN»

0.5

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

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




29

30

31

32

33

HacneacrteeHHas
N3MEHYNBOCTb.
JTabopaTtopHas
pabota Ne 7.
«AHanuna mytaumn y
Apo30dunbl Ha
roToBbIX
MUKponpenapaTax»

[CeHeTuKa YyenoBeka

Pe3epBHbIN YpOK.
Ob6o06LeHune no
Teme
«HacnepocTBeHHOCTb
N N3MEHYMBOCTb
OpraHn3moB»

Cenekuus kak Hayka
n npouecc.
KoHTpornbHasa
paboTta Ne2
«UNToroBas
KOHTpOsbHas
paboTa 3a kypc 10
Knacca»

MeToabl n
JOCTMXEHUA
cenekumn pacteHnn
N XXUBOTHbIX

0.5

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

Bubnnoteka LJOK
https://m.edso00.ru/863e8d78

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

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

34

BuoTtexHornorusa Kak
oTpacnb
npon3BoacTBa

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




OBLLEE KOJIMYECTBO

UACOB MO MPOrPAMME 94




11 KITACC

Ne
n/n

Tema ypoka

KonuyectBO 4yacoB

Bcero

KoHTpornbHble
paboTbl

MNMpakTnyeckmne
paboTbl

HOaTta
M3y4yeHus

ANeKTPOHHbIe uncdpoBbie
obpasoBaTtenbHble
pecypchbl

Isonouma n
MeToabl eé
N3y4YeHns

NcTopusa passutus
npencrasneHnn ob
3BOOLMNM

Mwukpoasonouus.
KoHTponbHas
paboTta Ne1
«CTtapToBas
AnarHocTurKa 3a Kypc
10 knacca»

Monynaunsa kak
anemeHTapHas
eavHuua BMaa u
3BOSIOLNMN.
JTabopaTopHas
paboTa Ne 1
«CpaBHeHue BngoB
no
Mopdonornyeckomy
KpUTEPUO»

0.5

Bubnuoteka LLOK
https://m.edso0.ru/863ea20e

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

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

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

AsvxyLine cunol
(anemeHTapHble
drakTopbl) 3BOMOLMM

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




EctecTBEeHHbIN
oT6Op 1 ero opmbl

PesynbTtaThl
3BONIOLMNK:
NPMCNOCOBNEHHOCTb
OpraHn3mMoB U
BMaoobpasoBaHume.
JTabopaTopHas
paboTta Ne 2
«OnucaHune
NPUCNocobNeHHOCTH
opraHusma un eé
OTHOCUTENBHOIO
xapaktepa»
HanpaeneHus u
nyTn
MaKpO3BOSHOLINN

0.5

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

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

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

HeobpaTtumocTb
3BOOLMNK

10

NcTopus XunsHu Ha
3emMne n metoabl eé
N3y4YeHuns

11

12

13

MnoTesbl
NPOUCXOXKAEHMUS
»KM3HW Ha 3emrne
PasButune xxm3Hu Ha
3emrne no apam u
nepuogam
OcHoBHbIe 3TansbI
3BOSIOLUMN

0.5

BubnuoTteka LJOK
https://m.edsoo.ru/863ea5ab

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

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




14

pacTUTESIbHOTO U
XMBOTHOIo Mupa.
MpakTnyeckas
paboTa Ne 1
«M3yyeHune
ncKkonaemblx
OCTaTKOB pacTeHUN
N XXUBOTHbIX B
KOMNNEeKUMaX»
CoBpemMeHHas
cuctema
OopraHmn4eckoro Mmpa

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

15

16

17

18

Jsonouma
yenoseka
(aHTponoreHe3s)

AsvxyLune cunol

(dbakTopbl)
aHTponoreHesa
OcHOBHbIe cTaguu
3BOMIOLIMKN YernoBeka

UenoBeyeckne pachl
N NPUPOAHbIE
agantauum
YyerioBeka

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

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

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

19

Pe3epBHbIN YPOK.
O606LeHne no
Teme
«Bo3HMKHOBEHME U
pasBUTUE XN3HWN HA
3emne»




20

21

22

23

OKOMorma Kak Hayka

Cpeabl obutaHmna u
aKonornyeckmne
drakTopbl

AbuoTtnyeckue
doakTopbI.
JTabopaTopHas
pabota Ne 3.
«Mopdonoruyeckme
ocobeHHOCTH
pacTeHuUn U3 pasHbIX
MECT OOuTaHUNA».

buoTtnueckmne
drakTopbl.
JTabopaTopHas
paboTta Ne 4.
«BnuaHue cBeTa Ha
POCT U pasBuTne
YepeHKOoB Koreycay

0.5

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

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

Bubnuoteka LJOK
https://m.edso0.ru/863eb348

24

Jkonormnyeckne
XapakTepUCTUKM
nonynauuu.
MpakTnyeckas
paboTta Ne 2
«[lopcuér
NIIOTHOCTHN
nonynaAunm pasHbiX
BUOOB pacTeHUN»

0.5

25

CoobuiectBa
OpraHM3moB —
ounoueHos

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




26

Jkonoru4yeckue
cucTembl
(aKocucTemsl)

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

27

28

29

30

OCHOBHbIe
nokasarenu
3KOCUCTEMBbI.
Jkonormnyeckme
nMpamMmmnapl.
CaowcTBa
3KOCUCTEM.
Cykueccus
MpupogHbie
3KOCUCTEMDI
AHTpONOreHHble
3KOCUCTEMBDI
Buocgepa —
rnobanbHas
akocuctema 3emnum

Bubnuoteka LLOK
https://m.edsoo0.ru/863eb5fa

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

31

3aKOHOMEpPHOCTH
CyLLleCTBOBaHNSA
Buocgepbi.
KoHTpornbHas
pabota Ne2
«TOroBas
KOHTPOSbHas
paboTa 3a kypc 11
Knacca»

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

32

YenoBeyecTBo B
obnocdepe 3emnu

33

CocyLU,eCTBOBaHVIe

Bubnuoteka LJOK




npupoabl n
yenose4yecTBa
Pe3epBHbIN YPOK.
O606LeHne TeMbI
34 «CoobLiecTtBa u
aKonornyeckue
CUCTEMbI»

OBLLEE KOJINYECTBO
YACOB M0 NMPOIrPAMME

34

2.5

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







NMPOBEPSEMbIE TPEBOBAHUSA K PE3YNIbTATAM OCBOEHUA
OCHOBHOW OBPA3OBATEJIbHON NMPOrPAMMbI

MpoBepsemblie npegMeTHbIE pe3yfbTaTbl OCBOEHUS
OCHOBHOW OoGpa3oBaTesibHOWN NpPorpaMmmMmbl CpegHero
obwero o6paszoBaHus

CdopMUpOBaAHHOCTb 3HAHUN O MECTe U ponn Buonorum
B CWUCTEME HAY4YHOr0 3HAHUA €CTEeCTBEHHbIX HayK, B
dOpMMPOBaAHUN  COBPEMEHHOW €CTEeCTBEHHO-HaY4YHOW
KapTVHbl MMpa M Hay4YHOro MMPOBO33pPEeHUs; O BKrage
POCCUNCKNX U  3apybexHbiX Yy4YéHbIXx-Ouonoros B
passutMe 6uonornn; QYHKLMOHANBHOM PaMOTHOCTM
YyenoBeka 4115 peLleHUs XXU3HEeHHbIX 3a4au

10 KITACC

Kop
npoBepsieMoro
pe3ynbTaTta

1

2

3

4

5

6

YMeHne packpbiBaTb COAep)XaHue Ouonornvyeckmnx
TEPMUHOB W MOHATUW: XKWU3Hb, KIeTKa, OpraHu3Mm;
meTtabonuam (oOmMeH BewecTB W  npeBpallieHune
3Heprun), romeocrtas (camoperynsauus), YpoBHeBas
OpraHu3aumsi XuBbIX CUCTEM, CaMOBOCMNPOU3BEAEHUE
(penpoaykuus), HacneacTBEHHOCTb, WU3MEHYMBOCTD,
POCT 1 pa3BuTne

YMeHune umsnaratb Ouonormyeckne Teopum (KnetouvHas,
XPOMOCOMHasi, MyTaunoHHas), 3akoHbl (. Mengens, T.
MopraHa, H.WA. Basunosa) un y4yeHus (o0 ueHTpax
MHOroobpasusi U MPOUCXOXKOEHUS KYNbTYPHbIX pacTeHUi
H.A. Basunosa), onpenensTb rpaHuubl nx
NPUMEHMMOCTMU K XKMBbIM CUCTEMAM

YMeHne Bnagetb MeTogaMu HayyHOro mo3HaHus B
buonorun (HabnwgeHMe U ONUCaHWE >XMBbIX CUCTEM,
npoLeccoB W SBMEHUN; oOpraHusauusi U npoBeaeHune
BMOoNOrMyeckoro akCnepMMEHTa, BblABUXEHNE TMNOTESbI;
BbIIBlIEHWE  3aBUCMMOCTU  Mexdy uccrnegyembiMu
BENUYMHaMK, OOBACHEHME MNOSyYEHHbLIX pPe3ynbTaTos,
NCMNONb30BaHHbIX HAYYHbIX MOHATUN, TEOPUN U 3AKOHOB;
yMeHMe pOenaTb BblBOAbl HA OCHOBaHUM MNOJSTYYEHHbIX
pes3ynbTaToB)

YMeHue BblAeNATb CyLWECTBEHHble MPU3HAKM BUPYCOB,
KNeToK NpoKapuoT U 3YKapuOT, OOHOKNETOYHbIX U
MHOTOKITETOYHbIX OpPraHM3MoB; OCOBEHHOCTN MPOLIECCOB
obmeHa BeLLEeCTB U MpEeBpaLLUEHUS SHEPIrMM B KIETKE,
doTOoCMHTE3a, NNacTU4ecKoro U  3HepreTU4ecKoro
obmeHa, XEMOCUKHTE3a, MUTO3a, Meno3a,
OonnoaoTBOPEHNS,  Pa3MHOXEHUsl, UWHAUBUAYAIbHOrO
pa3BMUTUSA opraHn3ma (OHTOreHes)

YMeHMe MpUMEHATb  MONyYeHHble  3HaHUA  Ang
06 BbACHEHNST BUONOTNMYECKMX NPOLIECCOB U SIBNEHWUI, ANS




NPUHATUA NPaKTUYECKUX pelleHurn B MNOBCEeAHEBHOW
Xun3HM B uensax obecneyeHuss 6e3onacHOCTU CBOEro
300pOBbS M 300pPOBbSI  OKpYyXawwWwmx  Nogen,
cobniogeHnss HOpM  FpamMOTHOrO  MOBeAeHUs B
OKpyXxatoLen NpPUPOAHON cpeae; NnoHMMaHue
HeobxoanMMoCTH NCNonb30BaHNA AOCTWKEHWI
coBpemMeHHon Ouonormm u  BGuoTexHonornn  Ans
pauMoHasibHOro NPMpPoOaonoNb30BaHNUSA

YMeHve pelaTtb 3MeMeHTapHble FeHeTu4Yeckue 3anadu
Ha MOHO- U OUrMOPUOHOE CKpelUuMBaHue, CLEenneHHoe
HacnegoBaHWe, COCTaBNATb CXEeMbl MOHOMMOPUAHOro
CKpeluBaHua AOns  NpeackasaHust  HacrneaoBaHus
MPU3HaKOB Yy OpraHNM3MoB

YMeHue BbINOMHATL NabopaTopHble M npakTUyeckue
paboTbl, cobntogate npasuna npu pabote ¢ y4ebHbIM K
nabopaTtopHbIM 060pyaOBaAHMEM

YMeHne KpUTUYEeCKM OueHMBaTb U WHTEpPrnpeTupoBaTb
NHopMaLmIo BGuornornyeckoro coaepxaHus,
BKITHOYAIOLLYIO MCEBAOHAYYHbIE 3HaHUA W3 PasfUYHbIX
ncroyHnkos (CMW, HaydHO-MonynsipHble martepuansi);
9TNYECKMe acrnekTbl COBPEMEHHbIX WCCrefoBaHun B
owonorun, meguunHe, GUOTEXHONOTUN

YMeHne cosgaBaTb COOCTBEHHblE MUCbMEHHbIE W
YCTHble  COObBLEeHMs, obobwan  BGuonornyeckyro
NHPOPMaUMO M3 HECKONBbKUX MCTOYHUKOB, TPaMOTHO
MCNonb3oBaTh MOHATUNHLIN annapaTt Guonormm

NMpoBepsiemMbie NnpeaMeTHbIE pe3yfibTaTbl OCBOEHUSA
OCHOBHOW oGpa3oBaTesibHOWN NporpaMmmMmbl CpeaHero
ob6Lwero o6pasoBaHus

7

8

9
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11 KINTACC

Kon
npoBepsieMoro
pe3ynbTarta

1

2

CdopmmpoBaHHOCTbL 3HaHUK O MecTe U ponu Buornorum
B CUCTEME Hay4yHOro 3HaHUA eCTEeCTBEHHbIX HayK, B
dopMMpoOBaHNUN  COBPEMEHHOW €CTEeCTBEHHO-Hay4YHOW
KapTvHbl MMpa M Hay4YHOro MMUPOBO33pPEHUs; O BKrage
POCCUNCKMX WU 3apybexxHbIX  YY€HbIX-OMonoros B
pas3sutne 6uonornn; 4QYHKUNOHANBbHON rPaMOTHOCTH
yenoBeka AS18 peLleHUs XU3HEeHHbIX 3aAau

YMeHMe packpblBaTb coAepxaHue OBUonorn4yeckux
TEPMUHOB W MOHATUA: BMA, MONynsuusi, reHodoHa,
aBonouns, ABMXyWMe cunbl (dakTopbl) 3BOMHOLUNK,
NPUCNOCOBNEHHOCTb OpraHM3MoB, BWAoOOOpa3oBaHue,
akornormyeckne akTopbl, 3KOCUCTEMA, MNPOAYLEHTHI,
KOHCYMEHTbI, peAyLeHTbl, Lieny NUTaHUs, 3Konornyeckas




nupammnga, buoreoueHos, buocdepa

YMeHve nanaratb BGuonornyeckne Teopumn
(aBonounoHHasa Teopua Y. [apBuHa, cuHTETMYeckas
TEeopus  3BOMOLUWUKM), 3aKOHbI UM 3aKOHOMEPHOCTHU
(3apogbiweBoro cxoactBa K.M. bapa, u4epenoBaHus
rMaBHbIX HanpasneHun wn nyten asomouun A.H.
CeBepuoBa, yyeHna o buocoepe B.N. BepHaackoro),
onpefendatb rpaHuubl WX MNPUMEHUMOCTU K >KUBbIM
cuctemam

YMeHve Bnagetb MeTogamMu HayyHOro mo3HaHus B
Guonormn (HabniogeHne M onNucaHue XUBbIX CUCTEM,
npoueccoB W SBMEHUN; OpraHusauusi U npoBeaeHune
OMONOrM4YecKoro aKCNEPMMEHTA, BbIABMKEHNE TMMNOTESbI;
BbIIBlIEHWE  3aBUCMMOCTM  Mexgy uccrnegyembimu
BENUYMHAMKN, OOBACHEHME MNOSTyYEHHbIX pPe3ynbTaTos,
NCMNONb30BaHHbIX HAaY4YHbIX MOHATUN, TEOPUN U 3AaKOHOB;
yMeHMEe pOenaTb BblBOAbl HA OCHOBAHMM MNOJSTYYEHHbIX
pe3ynbTaToB)

YMeHune BblAeNsTb CYLLECTBEHHbIE MPU3HAKM CTPOEHUS
Buonornyecknx 0O BbEKTOB: BWIOB, nonynaumn,
NpoAYLIEHTOB, KOHCYMEHTOB, penyLeHToB,
BGroreoueHO30B N IKOCUCTEM; OCOBEHHOCTM MPOLECCOB
HacneacTBEHHOM N3MEHYNBOCTMN, €CTECTBEHHOIro
otbopa, BngoobpasoBaHus, npUCcNocobneHHoOCTH
OpraHM3MoOB, OEeWUCTBUS SKOSIOMMYECKMX (OakTopoB Ha
OpraHm3ambl, NepeHoca BELLECTB M MOTOKA 3HEPrn B
aKocucrtemax, aHTPOMOreHHbIX N3MEHEHUN B
3KOCUCTEMAX CBOEN MECTHOCTM, KpYroBOpOTa BELLECTB U
BroreoxmMmmnyeckmx LMKNoe B buocoepe

YMeHMe rMpuUMEeHsTb  MNOSMyYeHHble  3HaHua  Ong
00bsACHEHMs1 BUOOrMyecknx NPoLeccoB U ABAeHU, Ang
NPUHATUA NPaAKTUYECKUX PELUEHMA B MNOBCEAHEBHOW
Xn3Hn B uenax obecnedyeHna 6He3onacHOCTU CBOEro
300pOBbA M 300pPOBbSA  OKpyXawwWwux  fogen,
cobniogeHnss HOpM  FpamMOTHOrO  MoBedeHUs B
OKpYyXatoLLen NPUPOAHON cpene; NOHUMaHue
HeobxoanmMocTn NCMNonb30BaHNA AOCTMKEHUI
COBPEMEHHOW 6uonorun ans paunoHarnbHOro
NpUpPoaONoSib30BaHUS

YMeHne pewaTb  9nemMeHTapHble  buonormyeckue

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

YMeHMe BbINOMHATL NabopaTopHble M NpakTU4Yeckue
paboTbl, cobntogate npasuna npu pabote ¢ y4ebHbIM K
nabopaTtopHbIM 060pyaOBaHMEM
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YMeHNe KpUTUYECKM OLEeHMBaATb WM WHTEPNPETUPOBaTb
NHopMaLmIo Bronormyeckoro cogepxaHus,
BKMIOYAKLLY0 MNCEBOOHAYYHbIE 3HAHUS M3 PasfnYHbIX
ncrtoyHmkos (CMW, HayyHO-nonynsipHble marepuansl);
paccmaTtpuBaTb rnobanbHble 3konornvyeckme npobnemsl
COBPEMEHHOCTU, (hopMmMpoBaTb MO OTHOLLUEHUIO K HUM
COBCTBEHHYIO MO3MLINIO

YMeHne cosgaBaTb COOCTBEHHble MUCbMEHHbIE W
yCTHble  coobuweHns, obobwasa  BGuonormyeckyro
NHPOPMALMIO N3 HECKONbKUX WCTOYHMKOB, TPaAMOTHO
NCnonb3oBaTb NOHATUNHLIN annapat 6uonorum




NMPOBEPAEMBIE 3JIEMEHTbI COOEPXXAHUA

10 KINNACC

Kop

NMpoBepsieMbIin 3NeMeHT coaepxaHus

1

Bbuonorus kak Hayka

1.1

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

1.2

MeToabl NO3HaHUA XMBOW Npupodbl (HabnoaeHne, 3KCNEPUMEHT,
onucaHve, U3MepeHue,  Knaccudukaumsa,  mMogennpoBaHue,
ctaTuctTnyeckas obpaboTka gaHHbIX)

Kusble cnuctemsbl n nx opraHn3auund

2.1

XKuBble cuctembl (BrocucTemsl) Kak npeameT nsydyeHus Guonoruu.
CeowncTtBa buocmuctem n nx pasHoobpasme

2.2

YpoBHM oOpraHudaumm 6GuMocCUCTEM: MONEKYSSIPHO-TEHETUYECKUN,
KNEeTOYHbIN, OpraHU3MeHHbIN, nonynsuMoHHO-BNL0BOW,
9KOCUCTEMHbBIN, BUoCHEPHbIN

XUMUYECKNIN COCTaB U CTpOeHne KIEeTKH

3.1

3.2

3.3

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

Benkn. CoctaB n cTpoeHne 6enkoB. AMUHOKUCIIOTbI — MOHOMEpbI
Oenkos. He3sameHuMble MW 3aMEHMMble  aMUHOKUCNOTHI.
AMMHOKUCAOTHBIN COCTaB. YPOBHU CTPYKTYpbl BENKOBOW MOMEKYbl
(nepBuYHaga, BTOpUYHAA, TPETUYHAA U YeTBEepTUYHas CTPYKTypa).
Xnmunyeckne ceonctea benkos. buonornyeckmne pyHkumnmn 6enKoB.
depmeHTbl — Bronornyeckune katanusatopbl. CTpoeHne pepMeHTa:
aKTUBHbLIN LUEHTP, cybcTpatHaa cneuyndunyHocTb. KodepMmeHThl.
ButamuHsbl. OTtnnums depmeHTOB oT HeopraHn4ecKunx
KaTtanu3aTtopos

YrneBogbl: MOHocaxapuapbl (rnioko3a, pnbosa un gesokcnmpudosa),
Ancaxapugbl (caxaposa, Jlaktosa) M nonvcaxapugbl (Kpaxmar,
rMUKoreH, uennonosa). buonornyeckne yHKUMM yrneBoaoB.
Jinnnab!: Tpurnmuepunabl, cTepongpbl, docdonunnapbl.
MmppodunbHo-rnapodobHble cBoncTBa. bBrnonornyeckne yHKumMm
nunnpoB. CpaBHeHue yrneBogoB, OenkoB M NUNMAOB  Kak
MCTOYHNKOB SHEPTUNN

3.4

3.5

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

U,I/ITOJ'IOI'I/IF! — HayKa O KIieTKe. Kneto4yHas TEOPUA. MeToabl
N3yYEeHNA KNneTokK




3.6

3.7

KneTtka kak uenocTtHas xwmBas cuctema. Obuine npusHaku KneTok:
3aMKHyTasi  HapyxHaa  wMembOpaHa, Monekynol OHK  kak
reHeTM4ecKku annapar, cucteMma cuHTesa bernka

Tunol KNneTok: aykapuoTmnyeckas n npokapuoTmnyeckas.
OcobeHHOCTM CTpoeHunsa npokapuoTudeckon kneTtkn. KneTtouHas
cTeHka 6aktepun. CTpoeHne aykapmoTndeckon Knetkn. OCHOBHbIE
OTNNYUS PacTUTENBbHOW, XXKUBOTHOW N TPUOHON KNETKM

3.8

[MOBEPXHOCTHbIE  CTPYKTYpbl  KMETOK —  KIEeToYHasa  CTEHKa,
IMUKOKanukc, wux yHkuun. [nasmatndeckaa membpaHa, eé
ceonmctea n  QyHkuuu. Uutonnasma wn  eé&  opraHougbl.
OpgHomeMbpaHHble opraHouabl KNeTku: aHgonnasmaTudeckas ceTb
(BNC), annapatr lonbopxn, nNu3ocombl.  [lorlyaBTOHOMHbIE
opraHouabl KNEeTKW: MUTOXOHAPWUM, nnactuabl. [lpoucxoxaeHue
MuUTOXOHAPWUMA W nnactma. Bwuabl nnactmg. HemembpaHHble
opraHougbl KIeTKU: pPUOOCOMBbI, KNETOYHbIN LEHTP, PECHUYKM,
XKIyTUKN. PYyHKUMN OpraHonaoB KNeTkn. BkroyeHus

3.9

Anpo — perynaTtopHbIi UeHTp kneTkn. CTpoeHve sapa: spepHas
obonoyka, kapyonnasma, XpOMaTuH, SAPbILLKO. XpOMOCOMbI

3.10

TpchnopT BeELLECTB B KIeTKe

4.1

4.2

KunsHeneaTenbHOCTb KNETKU

O6meH BewecTB, Mnn metabonmam. Accmmunaumnsa (nnactTuyecKkni
obmeH) n guccnmmnaums (sHepreTuyecknin obMeH) — ABe CTOPOHDI
eauHoro npouecca Metabonuama. Tunbl oObMeHa BeELLECTB:
aBTOTPOMHLIN U reTepoTpodHbIn. Ponb depmeHTOB B 0OMEHe
BELLECTB M NMPEBpPALLEHNN IHEPTUM B KNETKE

doTtocuHTe3. CBeToBas n TeMHoBada hasbl PoTOCUHTE3A. Peakuunm
dpoTOCUHTE3A. QA pekTMBHOCTD doTOCUHTE3A. 3Ha4veHune
doTocMHTE3a NS XM3HM Ha 3emne. BnusHne ycnoeBun cpefbl Ha
doToCMHTE3 U Ccnocobbl MOBbLIWEHUS €ro MNPOAYKTUBHOCTM Y
KYNbTYPHbIX PaCTEHUN.

XeMOCUHTES. XeMOCUHTE3npyroLwme GakTepun. 3Ha4veHune
XEeMOCUHTE3a Ans XusHu Ha 3emne

4.3

4.4

4.5

OHepreTnyecknn obmeH B kneTke. PacwenneHne BeLLECTB,
BblAENEHNE U aKKyMynMpoBaHME SHepruM B KneTke. JTtanbl
3HepreTnyeckoro obmena. [nukonua. bpoxeHue u ero Buabl.
KucnopogHoe OKUCreHwue, nnu KneTo4yHoe AblXaHue.
O DEKTUBHOCTL SHEPreTUYECKOro obmMeHa

Peakuun matpudHoro cuHTesa. 'eHeTudeckas nHgpopmaums n JHK.
Peanusauus reHeTuyeckon uHcopmaumm B kneTke. ['eHeTU4ecknn
KOO W ero CBOMCTBaA. TpaHcKpunumsa — mMaTtpuyHbii cuHTe3 PHK.
TpaHcnauma — ©6wuocumHTe3d OGenka. KogupoBaHue amMWUHOKMKCIIOT.
Ponb pubocom B bBuocmHTese benka

HekneTouyHble QOpMbI XU3HM — BUPYCbl. McTopua OTKpbITUA

BupycoB (O.N. WeaHoBckuin). OCOBEHHOCTU  CTPOEHUS U
XusHenesatenoHOCTN BUpYcoB. bakTtepunodparn. bonesHn pacteHun,




XMBOTHbIX W  4eroBeka, Bbl3blBaeMble Bupycamu. Bupyc
nmmyHogedpuumnta denoseka (BUY) — Bosbygutens Cll[a.
lMpodunaktTnka pacnpocTpaHeHnsa BUPYCHbIX 3aboneBaHni

Pa3smHoxeHne n nHanBmnagyarnbHoe pa3BnuTne opraHm3mMoB

5.1

KneTouHbIn LUK, WKW KU3HEHHbIN UMKN KneTkn. WHTepdasa u
Mmnto3. [llpouecchl, npoTtekawwme B MHTepdase. Pennukauma —
peakums matpuyHoro cuHtesa [HK. CrtpoeHne Xxpomocom.
XpOMOCOMHbIV Habop — kapuoTun. OunnongHbIn 1 ranfongHbIn
XPOMOCOMHble Habopbl. XpomaTtuabl. LlMTonormyeckme OCHOBGI
Pa3MHOXEHUS U UHOMBUAYANbHOIO Pa3BUTUS OPraHU3MOB.
HeneHve «knetkm — wmuto3. Ctagum wmuto3a. [lpoueccsl,
npoucxodsiime Ha pasHblX CcTagusax wMuTo3a. buonormyeckuin
CMbICI MUTO3a

5.2

dopmbl pasMHOXEHUS opraHM3moB: Gecnonoe mn nonoeoe. Buapl
©ecnonoro pasMHOXeHUs: AeneHne HagBoe, NOYKOBaAHME OAHO- U
MHOTOKMNETOYHbIX, cnopoobpa3soBaHue, BeretaTMBHOE
pasMHoOXeHue. WCKycCTBEHHOEe KITOHMPOBaHWE OpraHM3MoB, €ro
3Ha4YeHue Ans cenekunm

5.3

5.4

MonoBoe pa3sMHOXeEHUE, ero OTNMYMs oT Becnosnoro.

Menos. Ctagun menosa. lNpouecchbl, NPOMCXOAsLINE Ha CTagusax
menosa. [loBegeHne xpomocom B Menose. KpoccuHrosep.
Buonornyecknn cmbiCn n 3Ha4YeHne Menosa

lameToreHe3 — npouecc o0Opa3oBaHMs MONOBbLIX KMIETOK Y
XMBOTHbIX.  [lonioBble  Xenesbl: CEMEHHUKM U SUYHUKM.
ObpasoBaHMe U1  pasBUTUE MNOMOBbLIX KMETOK —  rameT
(cnepmaTo3ouna, SnuekneTka) — cnepMaTtoreHe3 U OOreHes.

OCoBEHHOCTM  CTPOEHUS  SANLEKNETOK UM CnepmMaTo30MaoB.
OnnogotBopeHue. NapTeHoreHes

5.5

MHpouBuayanbHoe  pasButue  (OHTOreHes).  OMOpuoHanbHoe
pa3sutne (ambpuoreHes). 3Tanbl IMOPUOHANBLHOIO pPas3BUTUS Y
MO3BOHOYHbIX XMUBOTHbIX: ApobreHne, racTpynsauus, opraHoreHes.
MocTtambpuoHanbHoe pas3BuTMEe. Tunbl  NOCTIMOBPUOHANBHOMO
pasBuTUS: NpsMOe, HenpsiMoe (Nu4mMHo4yHoe). BnnsHue cpefbl Ha
pasBuMTME  OpraHM3moB; akTopbl, CNOCOOHbIE  BbI3bIBaTb
BPOXOEHHbIE YpoaCTBa.

Poct n passutne pacteHun. OHTOreHes LBETKOBOro pacTEHUS:
CTPOEHME CEMEHU, CTaaumn pasBuTUs

6.1

6.2

HacnenctBeHHOCTb U MIBMEHYMBOCTb opraHmnM3mosB

MpeomeTt n 3agayum reHeTkn. Victopusa passutnsa reHeTukn. Bknapg
POCCUNCKNX N 3apyDeXHbIX YYEHBIX B pa3BUTME reHeTukn. Metoabl
reHeTuKn (rmépmnaonornyeckuin, LUTOreHeTUYEeCKUin, MONEKYNAPHO-
reHeTn4yeckmn). OCHOBHblE reHeTu4Yeckne noHATUNA. ['eHeTndeckas
CMMBOJSIMKA, UCMNOSb3yeMasi B CXeMaxX CKpeLLnBaHuUin

3akOHOMEPHOCTM HacneaoBaHWUsl MPU3HAKOB, YCTaHOBMEHHble [
Mengenem. MoHornbpugHoe ckpelymBaHue. 3akoH eguHoobpasms




rmbpruaoB NepBOro nokoneHus. NpaBuno OOMWHUPOBAHMUSA. 3aKOH
pacwienneHns npusHakoB. [Mnotesa 4ucToTbl rameT. [lonHoe u
HenosIHoe JOMUHUPOBAHME.

OurmbpmngHoe ckpelwmBaHme. 3aKOH HE3aBMCUMOrO HacriegoBaHUSA
NPU3HaKOB. LinToreHetnyeckune OCHOBBbI anrmdépungHoro
CcKpewmBaHusa. AHanusmpytouwiee ckpewmpaHue. Wcnonb3oBaHue
aHanuM3npylwero ckKpewmBaHus AN onpedeneHust reHotuna
ocobu

6.3

6.4

CuenneHHoe HacnegoBaHue npusHakoB. Pabota T. MopraHa no
cuennieHHoMy HacnegoBaHWlO TreHoB. HapyweHne cuenneHus
eHOB B pe3ynbTaTe KpoCCuMHroBepa. XpOMOCOMHas Teopus
HacneacTBEHHOCTU. [[eHeTn4eckme KapTbi.

leHeTuka nona. XpoOMOCOMHOe ornpeferneHue nona. AyTocoMbl 1
NofioBble  XPOMOCOMbLI. [OMorameTHble WU  reteporaMmeTHble
opraHm3mbl. HacnegoBaHue nNpu3HaKoB, CLEMNNEHHbIX C MOIOM

M3meHunBOCTb. Buabl M3MEHYMBOCTU: HeHacrneacTBEHHad MU
HacneacTBEeHHas. Ponb cpenbl B HeHacnegcTBEHHOMU
N3MEHYMBOCTH. XapakTtepucTuka MOANMUKALMOHHON
N3MEHYMBOCTU. BapmauuoHHbIn psa M BapuauMoOHHaAa KpuBas.
Hopma peakumm npusHaka. KonunyecTBeHHble U Ka4yeCTBEHHbIE
Npu3HakKn M MX Hopma peakuun. CBouncTtBa MoamdmkauMoHHON
N3MEHYMBOCTU

6.5

HacnencreeHHas, nnu reHoTUNM4yeckas, M3MEHYMBOCTD.
KombunHatmBHas u3aMeH4MBoCTb. Menos u nonosonm npouecc —
OCHOBa KOMOUHaTMBHOM N3MEHYMBOCTM. MyTaumoHHas
N3MEeHYMBOCTb. Krnaccudukauus mytaumn: reHHble XPOMOCOMHbIE,
reHoMHble. Yactota n npuymHel mytauun. MytareHHble gpakTopsbl.
3aKkoH romMonorn4yecknx psigoB B HacnencTBEHHOW M3MEHYMBOCTMU
H./. BaBunosa

6.6

leHeTnka 4enoBeka. Kapuotun denoseka. OCHOBHble MeTOAbI
reHeTUKn yernoBsekKa: reHeanorm4yeckun, Onn3HeLoBbIN,
LMTOreHEeTUYECKUN, BUOXUMUYECKUIN, MONEKYNAPHO-FEHETUYECKUIA.
CoBpemeHHoe onpegeneHune reHoTuna: NOSTHOreHOMHOE
CEKBEHNPOBAHWE, TEHOTMUNMPOBAHWE, B TOM YUCAE C MNOMOLLbIO
MNMUP-ananun3a. HacnegctBeHHble 3aboneBaHnsa YenoBeKa: reHHble
oonesHn, 6one3Hn C HacneacTBEHHOW MpeapacrnofnoXeHHOCTbIO,
XPOMOCOMHbIe 6ore3Hn. ComaTmyeckne n reHepaTmBHble MyTauun.
MpuHUMNbLI 300POBOro obpasa XM3HWU, ANArHOCTUKKN, NPOPUNAKTUKN
N  JNeYeHUsa reHeTudeckmx 0OonesHen. Meauko-reHeTu4eckoe
KOHCYNbTUpoOBaHMe. 3HayeHue  MeOULUMHCKOM  FEeHEeTUKM B
NpeaoTBpaLLEHNN U NIEYEeHUM TeHeTUdeckux 3aboneBaHui
yernoBeka

Cenekuunsa opraHmamoB. OCHOBbI BMOTEXHONOIMM

7.1

Cenekuma Kak Hayka W npouecc. 3apoxgeHue cenekumm wu
aomecTtukaums. YyeHune H.M. BaBunosa o0 LeHTpax NPOUCXOXOEHUS
N MHOroobpasus KynbTYpHbIX pacTeHun. LleHTpbl npoucxoxaoeHuns




AOMaALLUHNX )XKNBOTHbIX. COpT, nopoga, lWraMmm

7.2

7.3

11 KITACC

CoBpemeHHble MeToabl cenekumn. Maccosbii U MHAMBUOYaNbHbIN
OTOOpbI B CEnekunnm pacTeHun m XuBoTHbIX. OueHKa 3KcTepbepa.
Bnn3skopoacTBEHHOE CKpelunBaHne — MHOpMAuHr. Yuctas nuHus.
CkpewmBaHme 4nCTbiX NUHMA. [eTeposnc, nnu rmbpugHaa cuna.
HepoaoctBeHHoe ckpewmBaHne — ayTtopumauHr. OtganéHHas
mbpuansauma un eé ycnexum. WCKYyCCTBEHHbIA MyTareHes W
nonyvyeHne nonuniongoB. [OCTUXKEHUA Ccenekumm pacTeHumn,
XMBOTHbIX 1 MMKPOOPraHM3MOB

BuotexHonorns kak oTtpacrnb nNpoun3BoAcTBa. [€HHask MHXeHepus.
OTanbl co3gaHus  pekombuHaHTHoOM [OHK w©  TpaHCcreHHbix
opraHmamoB. KnetouyHaa wuHxeHepusi. KneTouyHble KynbTypbl.
MukpoknoHanbHoe  pa3MHOXeHWe  pacTeHun.  KrnoHupoBaHue
BbICOKONPOAYKTUBHbIX CEenbCKOXO3SAMCTBEHHbIX OpraHM3mMoB.
okonormyeckne wn atmdeckme npobnembl. MO — reHeTuyecku
MOANDULMPOBAHHbLIE OPraHN3Mbl

Kon

MpoBepsieMbI 3NIeMEHT coaepXXaHus

1.1

OBonLUMOHHaga 6uornoruna

OBOSOLMOHHAsA Teopus U €€ MecTo B Bronoruw.

CeunpgetenbcTBa 3BOSIOLNN. [ManeoHTONOrM4YeCKMe:
nocrnenoBaTefibHOCTb MOSIBNIEHUS BUAOB B MNar€OHTONIOMMYECKOM
nertonucu, nepexoaHole popmbl. broreorpaduyeckme: CXoacTso u
pasnuyne  dayH n Qnop maTtepukoB U OCTPOBOB.
OmMbpuonorudeckme: cxoactea WM pasnuuna 3MOPUOHOB pasHbIX

B1OOB NO3BOHO4YHbIX. CpaBHI/ITeJ'IbHO-aHaTOMVI‘-IeCKVIeZ
roMosniorm4Hble, aHanorn4yHble, pyguMeHTapHbli€ OpraHbl, aTaBU3Mbl.
MOJ'IeKyJ'I‘/'-IpHO-6I/IOXI/IMI/I‘-IeCKI/IeZ cXoacTBoO MeXaHN3MOB

HacrneaCTBEHHOCTU M OCHOBHbIX MeTabonuMyeckux nyTen y Bcex
opraHuM3moB

1.2

OBontoumoHHasa Teopus Y. dapsuHa. MNpegnockbinkm BO3HUKHOBEHUS
AapBUHU3MA. [BMXylwMe cunbl 3Bofouun BuAoB No  [apBuHy
(M36bITOYHOE  pa3MHOXEHME TMpPU  OrPaHUYEHHOCTU PECYPCOB,
HeonpegenéHHas un3MeH4YMBOCTb, ©Oopbba 3a cywecTBoBaHue,
€CTECTBEHHbIN 0THOP)

1.3

1.4

CuHTeTnyeckaa Teopus aBosnitoumm (CT3) M OCHOBHble €€
nonoxenus. Mukpoasontouus. MNonynaums Kak egnHuua Buaa w
3BOSIIOLIUMU

Aswxywine cunbl (paktopbl) 3BonwOUMM  BUOOB B nNpupoae.
MyTauMoHHbIN  npouecc W KOMOMHATMBHasi  U3MEH4YUBOCTb.
MonynaumoHHble BOMHbI U Apend reHos. UN3onaumsa n murpauums.
EcTecTtBeHHbIN OTOOP — HanpaBngawLWMin akTop asonounmn. Popmbl




1.5

2.1

2.2

ecTecTBeHHoro otbopa.

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

Bua v BmpoobpasoBaHue. Kputepum Bumaga. OcHOBHble OpMbI
B1naoobpasoBaHus: reorpadmnyeckoe, akornorndeckoe

Makpoasontoums. dopmbl 3BOSIOLUMN: domneTunyeckas,
AnBepreHTHasl, KOHBEepreHTHas, napannefnbHas. HeobpaTumMocTb
3BOMOLINN

Bo3HMKHOBEHME 1 pa3BUTUE XNU3HN HA 3emne

[oHayyHble npeAcTaBrieHMss O 3apoXOeHun XusHu. HaydHble
rmnoTesbl BO3HUKHOBEHUS XM3HWM Ha 3emne: abuoreHes u
naHcrnepmusa.  XuMUYeckasi  9BOSMOUMA.  DKCnepumeHTasnbHoe
nogTBepXxgeHne XumMmyeckon aBonwouMn.  HayanbHble  3Tanbl
Buonornyeckon aponoumn. F'mnotesa PHK-mupa. NepBble KNeTkn n
nx aponouuns. PopMmmpoBaHme OCHOBHbIX MPYIN XXMBbIX OPraHM3MoB

PasButne xm3Hm Ha 3emne no spam u nepuogam. KaTtapxen.
Apxenckasa wn npoTtepo3onckad apbl. [laneosonckas spa n eé
nepuonabl: KEMOPUNCKUA, OPAOBUKCKUMN, CUNYPUNCKUIA, OEBOHCKUN,
KaMeHHOYrosnbHbIn, nepmMmckun. Mesosonckas apa n eé nepuopbl:
TpmnacoBbIN, OPCKNIA, MENOBOW.

KanHosonckass apa U e€ nepuobl: NaneoreHoBbl, HEOreHOBbIN,
aHTPOMOreHoBbIN. XapakTepucTuka KiumMata W  reosiorm4yeckux
npoueccoB. OCHOBHble 3Tanbl 3BOSIOUMM  PaCTUTENBHOMO U
XUBOTHOro Mupa. ApomMopdo3bl Yy pacTeEHUA U KUBOTHDIX.
[MosBneHue, pacuBeT N BbIMUPaAHWE TPYNN XUBbIX OPraHN3MoB

2.3

CuctemMa oOpraHM4Yeckoro Mupa Kak OTpakeHWe 3BOSIOLMM.
OCHOBHble cUCTEMATUYECKUE FPYnnbl OpraHM3MoB

2.4

oBonouua  4yenoseka. AHTpononorMsi Kak Hayka. Passutue
npeacTaBneHnn 0 MPOUCXOXAEHUM 4enoBeka. MeToabl M3yyYeHus
aHTponoreHesa. CxoactBa W pasnuuMst venoBeka W KUBOTHbIX.
CucremaTtmnyeckoe nonoXeHne 4YenoBeka.

Asvxywme cunbl (dakTtopbl) aHTponoreHesa. HacnegcrtBeHHas
M3MEHYMBOCTb W ecTecTBeHHbIn oTbop. Ob6wecTBeHHbIN o0bpas
XWU3HW, N3roTOBMEHNE OpYyaAUA TpyAa, MblLUNEHNe, peyb

2.5

OCHOBHblE CTaguMn 1 BETBU 3BOSIIOLUKN YerioBeKa: aBCTPanonuTeku,
YenoBek yMernbin, YenoBek NPAMOXOAALLNNA, YenoBek
HeaHAepTanbCkun, Yenosek pasymMHbin. Haxogkm unckonaembix
OCTaHKOB, BpeMs CyLlecTBOBaHUS, 06nacTb pacnpoCcTpaHeHus,
06BHEM rofioBHOro Moara, obpas XusHu, opyams

2.6

Yenose4veckne pacbl. OCHOBHble OonblUMe packl: eBponeouaHas
(eBpasunckas), Herpo-aBcTpanougHas (axBaTOpManbHas),
MOHronongHas (asnaTcko-amepukaHckas). UepTbl
NPUCNOCOBNEHHOCTM  nNpeacTaBuUTENen 4YernoBeyeckux pac K
YCNOBUAM CyLLIECTBOBaHUA. EAMHCTBO YenoBeyecknx pac. Kputuka




pacuama

OpraHuambl 1 OKpyXxatoLias cpega

3.1

JKonorma kKak Hayka. 3agjayv wn pasgensl akonormn. MeTtogpbl
3KOSIOrMYeCcKNX uccnenoBaHnn. JKOormyeckoe MUpoBO33pPEHME.
Cpenobl obutaHma oOpraHM3MOB: BOAHasi, Ha3eMHO-BO3AyLUHas,
NOYBEHHas, BHyTPUOpraHM3MeHHas

3.2

3.3

aKonormyeckne  gakTopsbl. Knaccudukauma  3KONornvyeckux
dakTtopoB: abuoTuyeckne, OUMOTUYECKME U  AHTPOMOrEeHHbLIE.
[lenctene aKonorm4yecknx pakTopoB Ha OpraHnU3Mbl

Abuotnyeckne pakTopbl: CBET, TemnepaTtypa, BNaXHOCTb.
doTonepunoanam. [pucnocobneHnss opraHn3aMoB K [OENCTBUIO
abnotundeckmx paktopoB. bronornyeckne puTmbl

3.4

3.5

Buotnyeckne aktopbl. Bugbl 6GMOTUYECKMX B3aMMOAENCTBUN:
KOHKypeHuuns, XULWHNYECTBO, napasuTusm, MyTyanuam,
KOMMEHCcanuam (HaxnebHn4ecTBO, KBAapTMPAHTCTBO), aMeHcarnumsm,
HenTpanuamMm. 3HadeHne OUOTMYECKMX B3aUMOAEWCTBUN  AONS
CyLLECTBOBAHUSI OpPraHM3MOB B NPUPOAHbIX coobLecTBax

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

CoobLiecTBa 1 9KONIOrMyeckme cmcTemsl

4.1

CoobuiectBo opraHnamoB — ©OuoueHo3. CTpykTypbl OuoLeHo3a:
BMOOBasi, MPOCTPaHCTBEHHas, Tpodwmyeckas (nvwesad). Buabl-
JoMuHaHTbIl. CBs3Kn B bmoueHose

4.2

JKonornyeckne cuctemMol (dkocuctemsl). MNMoHATHE 06 akocucTeme U
ouoreoueHo3e.  DyHKUMOHANbHbLIE  KOMMOHEHTbl  3KOCUCTEMBbI:
NpOAYUEHTbl, KOHCYMEHTbI, peayueHTbl. KpyroBOpOT BELLECTB WU
NOTOK 3HeprumM B aKocucTeme. Tpodmyeckne (NULEBLIE) YPOBHU
akocuctembl. [lMuweBble uenn mn cetn. OCHOBHble noKasaTenu
3KoCcuCTeEMbI: Buomacca, NpoAyKuusl. JKOMorMyeckne nmpammibl:
NpoayKuun, YncrneHHoctn, 6uomaccbl. CBOWCTBA 3KOCUCTEM:
YCTOMYMBOCTb, camoperynsaumd, passutme. Cykueccms

4.3

4.4

MpupogHble 9KOCUCTEMbI. JKOCUCTEMbI O3EP U pek. IKocuctema
XBOWHOrO MK LUMPOKOSIMCTBEHHOIO Jleca.

AHTpPOMNOreHHble 3KOCUCTEMBI. Arpo3aKoCcUCTEMbI. YPBOIKOCUCTEMBI.
buonornyeckoe u XO3ANCTBEHHOE 3HA4YeHMe arpodKOCUCTEM W
ypboakocucTem.

BbuopasHoobpasne Kak akTop  YCTOMYMBOCTM  IKOCUCTEM.
CoxpaHeHune brnonormnyeckoro pasHoobpasus Ha 3emne

Yyenne B.A. BepHagckoro o 6uocepe. [paHuubl, cOoCTaB W
CTpyKTypa Ouocoepbl. KmBoe BewectBO U ero  (pyHKuuu.
OcobeHHoCcTM  Buocdepbl  kak  rnodanbHOWM  3KOCUCTEMBI.
[IuHamnyeckoe paBHOBecue U obpaTHasa cBA3b B Ouocdepe.
KpyroBopoTbl BellecTB M BUOreoXMMU4ecKne LMKIbl 3NIEMEHTOB




(yrnepoga, asoTta). 3oHanbHOCTb ©uocdepbl. OCHOBHblE GUOMDI
cyLm

4.5

Yenose4vectBo B 6uoctepe 3emnn. AHTPONOreHHbIE U3MEHEHUS B
onocdepe. MmobanbHble akonornyeckne npobnemsl.

OcHoBa paunoHarnbHOro ynpasneHnsa NpupoagHbIMM pecypcaMmm n mnx
ncnonb3oBaHune. JocTmxkeHns Bnonormm n oxpaHa npmpoapl
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