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Mpw paspaboTke Nporpammbl Mo GUONOrMKM TEOPETUYECKYIO OCHOBY AN ONpeaeneHunst NoaxoaoB K
cdhopmumpoBaHuto cogepkaHns y4ebHoro npeameTta «bronorus» coctaBunn: KOHLENTYanbHbIE NOMOXEHNS
®IroC COO o0 B3aMMO0OBYCNOBNEHHOCTH Lienen, coaepKaHus, pe3ynstaToB obydeHnsa n TpeboBaHun K
YPOBHIO MOATOTOBKM BbIMYCKHUKOB, NOMNOXEHUsi 06 0OLLMX LEeNnsx U NpUHUMNaXx, XapakTepuayroLmx
COBpPEMEHHOe COCTOsIHME cucTeMbl cpeaHero obLiero obpasoBaHus B Poccuiickon ®epepaunm, a Takke
NonoXeHus o cneumduke 6Monoruu, eé€ 3Ha4eHnn B NO3HAHWUM XUBOW Npupoabl U obecneyeHnm
CyLLLeCTBOBaHMS YernoBeyeckoro obuiectsa. CornacHo Ha3BaHHbIM NMOMOXEHUsIM, onpeaeneHbl OCHOBHbIE
hyHKUMM NporpaMmbl MO GUoNornn 1 e€ CTpykTypa.

Mporpamma no duonorum gaét npeacTaBneHne o Lensax, oo obLen ctpaterum obyvyeHusl, BOCNUTaHUSA 1
pas3BuTUs 0byYaroLmMXcst cpeacTBammn y4ebHoro npeameTa «buonorusi», onpegenseTt obsasarensHoe
npeaMeTHoe coaepkaHue, ero CTpyKTypy, pacrnpeaeneHue no pasgenam 1 Temam, peEKOMeHAYeMYHo
nocrenoBaTenlbHOCTb M3yYeHNst y4ebHOro matepuarna ¢ y4eToM MeXnpeaMeTHbIX Y BHYTPUNPeaMETHbIX
CBsi3el, NTOrnkM obpasoBaTenbHOro NpoLecca, BO3PacTHbIX 0COGEHHOCTEN 0by4YatoLwmxcs.

B nporpamme no 6monornm Takke y4nTbiBarOTCst TPE6OBaHNSA K NNAHUPYEMBIM JIMYHOCTHBIM,
MeTanpeaMeTHbIM U NPeaMETHbIM pe3ynbTaTtaM 0byyYeHusi B hopMMpOBaHUM OCHOBHbIX BUOOB y4eOHO-
no3HaBaTenbHOM AeATenbHOCTU/y4eBHbIX AeNCTBUIA 0DYYatoLLMXCA NO OCBOEHWIO COAepKaHus
BGuonornyeckoro obpasoBaHus.

B nporpamme no 6uonorum (10—11 knaccel, 6a3oBbIi YpOBEHbL) peann3oBaH NPUHLMMN NPEEMCTBEHHOCTH B
n3yveHun bruonoruu, Gnarogaps Yemy B HEW NpoCcMaTPMBAETCHA HanNpaBfieHHOCTb Ha Pa3BUTME 3HAHUN,
CBS3aHHbIX C POPMMPOBAHMEM €CTECTBEHHO-HAYYHOIO MMPOBO33PEHUS, LIEHHOCTHbBIX OpUEHTaL I
NIMYHOCTU, IKOJTOTMYECKOTO MbILLNEHUS, NPEACTaBNeHN O 340POBOM 0Bpa3se XU3HU 1 BepexxHbIM
OTHOLLEHNEM K OKpyXKatoLlen npmpoaHon cpege. NMoatomy Hapsagy ¢ M3ydeHvem obLlebrnonornyeckmx
TEopuin, a TaKkKe 3HaAHWUI O CTPOEHUUN XMBbIX CUCTEM PA3HOrO paHra u CyLLHOCTM OCHOBHbIX NPOTEKALWUX B
HMX NPOLIECCOB B Mporpamme no 6uonornv yaeneHo BHUMaHWe UCMofb30BaHMIO MOTyYEHHbIX 3HaHU B
NMOBCEAHEBHON XU3HU ANS peLLeHNs NPUKNaAHbIX 3a4a4y, B TOM YMcne: NpounakTMku HacneacTBEHHbIX
3aboneBaHMn YenoBeka, MeauKO-reHeTUYECKOrO KOHCYNbTUPOBaHMS, 060CHOBAHMS 3KOMOrMYECKU
LenecoobpasHoro NoBeAEHUs B OKpYXatoLen NpMpoaHon cpeae, aHanm3a BNnsiHUS X03siMCTBEHHOMN
OeATenbHOCTU YenoBeka Ha COCTOSIHNE NPUPOAHBIX Y UCKYCCTBEHHBLIX 9KOCUCTEM. YCUITEHNE BHUMAHUA K
NpYKIagHoOW HanpaBneHHOCTM y4yebHoro npeameTta «buonorns» NpoAMKTOBaHO HEOBXOAMMOCTLIO
obecneyeHus yCrnoBui Ans peLleHns OAHON U3 akTyanbHbIX 3a4ady LLKONbHOIo G1MOonorniyeckoro
obpasoBaHusl, KoTopas npeanonaraet GopMMpoBaHMe y 00yyaroLMXcs CNOCOOHOCTN afanTUpOBaThC K
N3MEHEHNAM OUHAMWYHO Pa3BMBAIOLLLErOCS COBPEMEHHOIO MUpa.

Bronorus Ha ypoBHe cpeaHero obuero obpasoBaHns 3aHMMaeT BakHoe MecTo. OHa obecneynBaeT
dhopmmpoBaHme y 0ByyaroLLmMxcsa NpeacTaBneHUn 0 Hay4YHOM KapTMHE Mupa, paclumpseTt n obobLwaet
3HaHMS O XXUBOW NpUpoae, €€ OTNNYMTENBHBIX MPU3HaKax — YPOBHEBOW OpraHn3auum 1 3BOSOLMN, CO30aET
YCNOBMS AN1s1: NO3HAHWUS 3aKOHOB XXMBOKW Npupoabl, opmmupoBaHms yHKLNOHANbHOW rPaMoTHOCTH,
HaBbIKOB 340pPOBOro 1 6e3onacHoro obpasa X13Hu, SKONOrMYECKOro MbILLIEHNS, LEHHOCTHOIO OTHOLLIEHMS K
XXMBOW NPUPOSE U YESOBEKY.

BorbLioe 3HayeHne G1Monorms UMeeT Takke AJ1s peLleHnst BoCnMTaTeNbHbIX U pa3BMBatoLLMX 3a4ay
cpenHero o6Luero o6pasoBaHus, coumanusaummn obyyatowmxcs. M3yyeHne 6uonorum obecneuvsaeT
ycroBus Ans oOpMUPOBAHUSA UHTENNEKTYanbHbIX, KOMMYHUKALMOHHbBIX Y MH(OPMALIMOHHBIX HABbIKOB,
3CTETUYECKOW KyNbTypbl, CNOCOGCTBYET MHTErPaLMM GUONMOrMYECKNX 3HAHUIA C NPeACTaBNEHNSIMU U3 APYrMX
y4ebHbIX NPeAMETOB, B YaCTHOCTU, (PU3UKU, XUMUK U reorpacmnn. HassaHHbIe NOMOXKEHUs O
npegHasHayYeHun yyeGHoro npegmeTa «buonornsa» coctaBunm oCHOBY AN onpeaerneHns Noaxoaos K
0oTGOPY ¥ CTPYKTYPMPOBAHUIO Er0 COAepXaHUsi, NpeACTaBIEHHOro B NporpaMme no Guornoruu.

OT60p copepxaHusa ydebHoro npegmeTa «brnonorusa» Ha 6a3o0BOM ypoOBHE OCYLLECTBMNEH C NO3NLUIA
KynbTypocoo6pa3Horo noaxoda, B COOTBETCTBMM C KOTOPbIM 0by4atoLimecs A0MKHblI OCBOUTb 3HAHKS U
YMeHUs1, 3Haunmble anst GopMmnpoBaHms obLuer KynbTyphbl, onpeaensiowme agekBaTHoe nosegeHne
YyenoBeka B OKpyXatoLlen NnpupoaHorn cpeae, BOCTpeboBaHHbIE B MOBCEOHEBHOM XN3HU U MPAKTUYECKON
aesrtenbHocTn. Ocoboe MecTo B 3TOM CUCTEME 3HAHMIN 3aHMMAIOT SNEMEHTbI COAEPXKAHUSA, KOTOPbIE CRYyXaT
OCHOBOW Anst (GOpMUPOBaHUS NPEACTaBIEHNIA O COBPEMEHHOWN €CTECTBEHHO-HAYYHON KapTUHE MUpa U
LEHHOCTHbIX OpuneHTaunax rIM4YHOCTH, CI'IOCO6CTByI-0LL|,I/IX rymaHmusauunm ouonornyeckoro O6pa3OBaHl/IF|.

CTpyKTypupoBaHue cogepxaHus y4ebHoro matepuvana B nporpamme no 61onornm ocyLecTBNEHO C Y4ETOM
NPUOPUTETHOIO 3HAYEHMS 3HAHUIN 06 OTNNYNTENBHBLIX OCOOEHHOCTSIX XNBOW NPUPOALI, O €€ YPOBHEBOM



opraHusaumm 1 asonounn. B cooTBETCTBMM C 3TMM B CTPYKTYpe yvyebHoro npegmeTta «brnonorns»
BblENEHbI CrieayoLme cogepaterbHble NMMHUKN: «buonorns kak Hayka. MeToabl Hay4YHOro MO3HAHKAY,
«KneTka kak buonormnyeckas cucremay, «OpraHnam Kak bmonormnyeckas cuctemar», «Cmucrema u
MHOroobpasune opraHM4eckoro Mmpay, «OBOSOLUNS XNUBOW NMPUPOLAbI», «OKOCUCTEMbI U NPUCYLLNE UM
3aKOHOMEPHOCTUY.

Llenb n3yyeHus yyebHoro npeagmeTta «Bbronorusi» Ha 6a3oBOM ypOBHE — OBrafieHue oby4yatoLmmmcs
3HaHWUAMW O CTPYKTYPHO-PYHKLIMOHANBHON OpraHn3aLMm XXMBbIX CUCTEM Pa3HOro paHra u npuobpeTeHne
YMEHUIA UCNOMb30BaTb 3TN 3HAHWS A5 FPAMOTHBIX AEACTBUI B OTHOLLEHUN OO6LEKTOB KMBOW NPUPOALI U
peLUeHMsT pasfNYHbIX XMU3HEHHbIX Npobrem.

HocTmkeHne uenu nsyyveHust yyebHoro npegmeTa «buonornsi» Ha 6a3oBoM ypoBHe obecrneynBaeTcs
pelueHeM cnegyoLwmx 3agay:

OCBOEHME 00y4atoLLIMMUCH CUCTEMBI 3HAHUIN O BUOMOTMYECKMX TEOPUSIX, YUEHUSIX, 3aKOHaX,
3aKOHOMEPHOCTSIX, rMnoTesax, npaBunax, CnyXaliux OCHOBOW Anst hoOpMUMPOBaHNSA NPeACTaBNEHNI O
€CTECTBEHHO-Hay4HOW KapThHe Munpa, 0 MeToflax Hay4yHOro No3HaHUs, CTPOeHNU, MHOroobpasum u
0COGEHHOCTSIX XXUBbIX CUCTEM PA3HOro YPOBHS OpraHn3auun, BblAALWNXCA OTKPLITUSAX U COBPEMEHHbIX
nccrnegosaHuax B buonoruu;

dopmMupoBaHme y 06yyaloLLMXCs No3HaBaTeNbHbIX, MHTENNEKTYanbHbIX U TBOPYECKNX CNOCOBHOCTEN B
npoLecce aHanuaa AaHHbIX 0 NYTAX Pa3BUTUSE B GUONOrMKN Hay4HbIX B3rMsS40B, Naen 1 noaxonos K
N3Y4YEHMIO XMBbIX CUCTEM Pa3HOIo YPOBHSA OpraHu3aumu;

CTaHoBneHWe y obyyaroLmxcs obLert KynbTypbl, OYHKUMOHANbHOW rPaMOTHOCTU, pasBuUTNe YMEHWIA
0OBACHATL M OLEHNBATL SIBMEHNST OKPY>KaloLLLErO MMPa >KMBOW NPUPOAbLl HA OCHOBAHWUW 3HAHWI 1 ONbITa,
NONYyYeHHbIX NPU U3y4eHun Guonoruu;

chopmMupoBaHme y 00yYatoLMXCH YMEHWUIA UINIOCTPMPOBATL 3HAYeHne B1ONOrMYeCcKUX 3HaHWI B
NpaKkTM4ecKon OesTEeNbHOCTM YeroBeka, Pa3BUTUN COBPEMEHHBIX MEANLIMHCKMX TEXHOMOMMIA U
arpobroTEXHOMNOIIA;

BOCMMUTaHNe yOeXXaAEHHOCTN B BO3MOXXHOCTU NMO3HAHWSI YESNTOBEKOM XXMBOW NpUpoabl, HEOBX0aNMOCTH
OepeXXHOro OTHOLLIEHMSI K HEWN, COBMOAEHNsT 9TUYECKMX HOPM NPY NpoBeaeHUN BUONOrMyYecKnx
ncenegoBaHui;

OCO3HaHWe LLEHHOCTM BMONOrMYeCckUX 3HaHWUI ANs NOBbILIEHWS! YPOBHSI 9KOSIOTMYECKOW KynbTypbl, A
¢hopMMpOBaHUSI HAYYHOrO MUPOBO33PEHNS;

NpUMeHEeHNe NPUOBPETEHHBLIX 3HAHWIA U YMEHUI B MOBCEAHEBHOM XXU3HW ANl OLEHKM NoCcneacTBuiA CBOeN
OEeATEeNnbHOCTM NO OTHOLLEHMIO K OKpYXXatoLlen cpeae, COBCTBEHHOMY 340POBbI), 060CHOBaHME U
cobnoaeHne mep NpodunakTukM 3aboneBaHni.

B cucteme cpegHero obuiero obpasoBaHus «bronorusiy, nsyyaemas Ha 6a3oBoM ypoBHe, SIBNSIETCS
0653aTeNbHBIM Y4ebHbIM NPpeaMeToOM, BXOASALMM B COCTaB NPeaMeTHON obnactn « EcTeCcTBEHHO-Hay4YHble
npeameTbi».

[nsa nsyyeHns Guonornm Ha 6a3oBoM ypoBHE cpeaHero obLlero obpasoBaHns oTBoamTcs 68 yacos: B 10
knacce — 34 yaca (1 yac B Hegento), B 11 knacce — 34 yaca (1 yac B Hegento).

COJOEPXXAHUE OBY4YEHUA

10 KINNACC

Tema 1. Buonorusa Kak Hayka.

Buonorua kak Hayka. Ceasb 6ronornm ¢ obLecTBEHHBbIMU, TEXHNYECKUMU U APYTUMU €CTECTBEHHbLIMM
Haykamu, onnocodmen, 3TUKON, ICTETUKOM 1 NpaBom. Ponb Guonornn B hopmMmpoBaHum cCoBpeMeHHOM
Hay4YHOW KapTuHbI Mupa. Cnuctema BMONOrMYecknx Hayk.

MeToapbl No3HaHWA XMBOW NpMpoAbl (HabnaeHne, aKCNepUMEHT, onucaHne, u3MepeHne, knaccudmkaums,
MogenvpoBaHue, cTaTucTnyeckas obpaboTka gaHHbIX).



HdemoHcTpauuu:

MopTtpeThl: Y. JapeuH, I'. MeHaenb, H. K. Konbuos, k. YoTcoH 1 @. Kpuk.
Tabnuubl 1 cxembl: «MeToabl NO3HAHUSA XNBOW NPUPOAbI».
NaGopaTopHble U NpakTu4eckue padboThbl:

Mpaktnyeckasn pabota Ne 1. «Mcnonb3oBaHe pasnnYHbIX METOAOB MPU U3YYEHUN BUONOrMYECKMX
00BEKTOBY.

Tema 2. )KuBble cUCTEMbI N X OpraHU3auus.

KuBble cucteMbl (OMOCMCTEMBI) Kak NpeameT n3yydeHust buonornm. OTnnYme XmBbiX CUCTEM OT
HeopraHNU4ecKon NpUpPoAabI.

CaoricTBa buocmcrtem 1 ux pasHoobpasne. YpOoBHU OpraHn3aumm GUOCUCTEM: MOSEKYNSAPHbIN, KIETOYHbIN,
TKaHEBbINA, OPraHN3MEHHbIN, NOMYNALNOHHO-BUOOBOW, 3KOCUCTEMHBIN (BMOreoLeHOTUYECKNIA),
BGuocdepHbIn.

JemMoHcTpauuu:

Tabnuubl 1 cxemMbl: « OCHOBHbIE MPU3HAKKN XN3HWY, Y POBHU OpraHM3aLnm XXMBOW NPUPOAbI».
O6opynosaHune: mogens monekynbsl AHK.

Tema 3. XMMMUYECKU COCTaB U CTPOEHME KITEeTKM.

XUMUYECKNIA COCTaB KNeTKN. XUMUYECKUE ANTIEMEHTDI: MaKpO3J1IeMEHTbl, MUKPOJ3JTIEMEHTbI. Bopga u
MUHeparlibHble BellecTBa.

q)yHKLI,VII/I BOAbl U MUHEPaAribHbIX BELWECTB B KIeTKe. ﬂop,,u,epx(aHme ocmoTu4eckoro 6anaHca.

Benku. CoctaB n cTpoeHne 6enkoB. AMMHOKUCIIOTbI — MOHOMEpPLI 6enkoB. HesameHnMble U 3aMeHVMbIE
AMMHOKMCNOTbI. AMUHOKUCITOTHBIA COCTaB. Y POBHU CTPYKTYpPbl OENKOBOWM MONeEKy bl (nepBuyHas,
BTOPUYHASA, TPETUYHAA U YeTBEPTMYHAsA CTPYKTypa). Xummndeckune cesonctea 6enkos. buonornyeckune
yHKUMM BErKOB.

depmeHTbl — Bronoruyeckme katanmaatopbl. CTpoeHne hepMeHTa: akTUBHbLIN LIEHTP, CyOcTpaTHas
cneundmnyHocTb. KopepmeHThl. BuTamuHbl. OTnnumsa hepmMeHTOB OT HEOPraHNYeCKMUX KaTanm3aTopos.

YrneBoabl: MOHOCaxapuabl (rnoko3a, pubosa u gesokcnpmbosa), oucaxapuapl (Caxaposa, nakrosa) u
nonucaxapugpl (Kpaxmarn, riMkoreH, uennonosa). buonornyeckue yHKUUM yrineBonos.

Jnnugbl: Tpurnuuepuabl, pocdonmnuapl, ctepoungsl. MmapodunbHO-riMapodobHbIe CBOMCTBA.
Bruonoruyeckme pyHkuumn nunuaos. CpaBHeHWe yrneBoaoB, 6€nkoB 1 NMNNA0B Kak UCTOYHUKOB SHEPIUK.

HykneunHosble kncnotbl: JHK 1 PHK. Hykneotugbl — MOHOMEpPbI HYKNEMHOBbLIX KUCIOT. CTpoeHne 1
dyHkumm OHK. Ctpoerune u pyHkummn PHK. Buabl PHK. AT®: ctpoeHue n doyHkumn.

LinTonorua — Hayka o knetke. KnetoyHas Teopus — npumep B3anMogencTeusa ngen n aktos B Hay4HOM
no3HaHun. MeToabl U3ydeHUs KNETKN.

KneTka kak LenocTtHas xuBasi cuctema. ObLime npusHaku KNeTok: 3amMkKHyTast HapyxHast MembpaHa,
mornekynbl [IHK kak reHeTu4ecknin annapar, CUCTeMa CMHTe3a berka.

Tunbl KNETOK: 3yKaproTuieckas u npokapmotmyeckas. OCO6EeHHOCTM CTPOEHMUS MPOKAPUOTUYECKON KIETKN.
KneTouyHas cteHka 6akTepuit. CTpoeHmne aykapuoTnyeckom kneTkn. OCHOBHbIE OTNMYNS pacTUTENbHOW,
XWBOTHOW M rPUOHON KINETKM.

[MoBepXHOCTHbIE CTPYKTYPbI KNETOK — KNeToYHasi CTeHKa, rmuKkokanuke, ux dyHkumn. Nnasmarmnyeckas
mMembpaHa, e€ ceoncTBa U yHKUMK. LinTonnaama n eé opraHongpl. OgHomeMbpaHHble opraHonabl KNeTKu:
Orl1C, annapat Nonbaxu, NMM3ocombl. [onyaBTOHOMHbIE OpraHOMAbI KNETKN: MUTOXOHAPUK, NNacTuabl.
MponcxoxaeHne muToxoHapun u nnactua. Bugsl nnactng. HemembpaHHble opraHonabl KNETKU: pubocoMbl,
KNEeTOYHbIN LEHTP, LEHTPUOMNU, PECHUYKM, XIYTUKA. PYHKUMN OpraHOMAOB KNeTKW. BkritoveHus.

A0po — perynsaTopHbii LeHTp kneTku. CTpoeHue siapa: sgepHast 06onoYka, kapvonnasma, XpoMaTuH,
A0PbILKO. XPOMOCOMBI.



TpaHcnopT BeLLECTB B KreTke.
HdemoHcTpauuu:

MopTtpeThi: A. NleseHryk, P. lNyk, T. WWBaHH, M. LWUnengeH, P. Bupxos, k. YoTcoH, ®. Kpuk, M. YunkuHc, P.
®paHknuH, K. M. bap.

,D,VlarpaMMbIZ «Pacnpep,eneHme XUMNYECKNX INTIEMEHTOB B HEXMBOM npupoae», «Pacnpe/J,eneHMe
XUMWNYECKNX INIEMEHTOB B KUBOW npupoae».

Tabnuubl n cxembl: «lepuognyeckas Tabnuua XMMnU4eckux anemeHToB», «CTpoeHne Monekynbl BOAbI»,
«BbuocunHTes 6enkay, «CTtpoeHne monekynbl 6enka», « CTpoeHne dpepmeHTay, « HyknenmHoBble KNCIOTbI.
OHK», «CtpoeHne monekynbl ATO», « CTpoeHue aykapnoTudeckon Knetkuy, « CTpoeHne XMBOTHON
knetkuy, «CTpoeHue pacTuTensHon Knetkny, « CTpoeHue npokapuoTnyeckom knetkmy», «CTpoeHve sapa
KNeTku», «Yrnesogbl», «Jiunngsl».

O6opyaoBaHue: CBETOBOW MUKPOCKOMN, 060pyaoBaHue Ans npoBeaeHUs HabnogeHUn, USMepPEHNI,
3KCMEPUMEHTOB, MUKpONpenapaThl PaCTUTENbHbIX, }KUBOTHbIX U BakTepuanbHbIX KNETOK.

NNaGopaTopHble U NpakTu4eckue padboThbl:

JlaBopaTopHas pabota Ne 1. «N3y4yeHne kaTanuTUYecKom akTMBHOCTN (DEPMEHTOB (Ha NpMMepe amunassbl
Unu KaTanasbl)».

JTabopaTtopHas pabota Ne 2. «MN3yyeHne CTPOEHNs KINETOK PACTEHUN, XXUBOTHBLIX 1 BakTepun nog,
MMKPOCKOMNOM Ha roTOBbIX MUKponpenapatax u ux onncaHme.

Tema 4. XKnusHepeATenbHOCTb KNeTKMW.

OOMeH BeLLecTB, UM MeTabonuam. Accumunauus (NnacTuyecknii 06MeH) 1 gucCMMmnnsaums
(aHepreTnyecknin 0OMeH) — ABE CTOPOHbLI €ANHOIO NpoLecca MeTabonuama. Porb 3akoOHOB COXpaHEHUs
BELLIECTB M SHEPIMM B NOHUMaHUKN MeTabonmama.

Tunbl o6MeHa BeLLeCTB: aBTOTPOMHLIN U reTepoTpodHbIA. Ponb doepmeHTOB B 0OMEHE BELLIECTB U
npeBpaLLeHnn 3HEPTM B KIETKeE.

doTtocuHTes. CBeToBas n TemHoBast asbl poTocnHTesa. Peakumm hoTocuHTesa. APHEKTUBHOCTb
doTocuHTe3a. 3HayeHne hoTOCHMHTE3a ANs XM3HN Ha 3emne. BnusaHune ycnosuin cpeabl Ha OTOCUMHTES U
CNocobbl MOBLILLEHWS €ro MPOAYKTUBHOCTY Y KyNbTYPHBIX PACTEHUNA.

XeMOCUHTES. XeMOCI/IHTe3Mpy}0LLI,Me 6a|<TepV||/|. 3HayeHne xeMOoCUHTE3a ANs XN3HN Ha 3emne.

OHepreTnyeckni 0OMeH B kreTke. PaclienneHune BewecTB, BblAeNEHNE U aKKyMyNIMPOBaHUE 3HEpPrum B
KneTke. Tanbl 3HepreTndeckoro obmeHa. 'nukonuna. bpoxeHue n ero Buasl. KncnopogHoe okucnexHme, unm
kneTto4yHoe abixaHue. OkucnutenbHoe docdopunmpoBaHue. 3PHEKTUBHOCTL SHEPrETUHECKOTO OOMeEHa.

Peakuun matpuyHoro cuHtesa. 'eHeTuyeckas nHdopmaumnsa n JHK. Peanusaumsa reHeTudeckomn
NMHopmauum B KneTke. MeHeTUYECKMI Kog 1 ero CBOMCTBa. TpaHCKpUNuusa — maTpuydHbln cnHtes PHK.
TpaHcnsums — buocnHTes 6enka. Otanbl TpaHcnsaumn. KognposaHme ammnHokucnoT. Ponb pnbocom B
OuocuHTese bernka.

HekneTouHble popmbl u3HK — BUpYChl. icTopmsa oTkpbiTus Bupycos (. V. MiBaHoBckun). OcobeHHOoCTH
CTPOEHUS N XU3HEHHOrO Lmkna BupycoB. baktepuodarn. boneaHu pacteHui, XMBOTHBLIX N YenoBeka,
Bbl3blBaeMble BUpycamu. Bupyc nmmyHogedmumta vyenoeeka (BUY) — Bo3byautens Clla. O6paTtHas
TpaHCKpWNuus, pesepTasa u nHTerpasa. lNpodunaktnka pacnpocTpaHeHns BUPYCHbIX 3abonesaHuni.

HemoHcTpauuu:
MopTtpeThl: H. K. Konbuos, [. N. saHoscknin, K. A. Tummnpsses.

Tabnuubl 1 cxembl: « Tunbl nnTaHuay, «Metabonuam», « MUTOXOHAPUS», «OHEPreTUYECKUIN OOMEHY,
«Xnoponnact», «®otocmnHTes», «CtpoeHne AHK», «CTpoeHne u pyHKUnoHnpoBaHue reHay, «CuHTes
Genka», «'eHeTu4ecknn kog», «Bupycel», «bakrepunodarny, « CTpoeHne n XU3HEHHbBIN LMK BUpyca
CMinfa, 6aktepnodara», «Pennukauns OHK».

O6opyaoBaHue: mogenu-annnukaummn «Yasoenne OHK n TpaHckpunumsay, «brnocmHtes 6enka», « CTpoeHune
KneTkmn», mogenb cTpykTypbl [OHK.



Tema 5. PaamHOXeHue n uwHanBuayanbHoe pasBnutne opraHN3mMoB.

KneTouHbIN LUK, UK XXU3HEHHBIN LUK KNeTkn. HTepdasa n mutos. MNpoueccsl, npoTekatowme B
nHTepgase. Pennukauusa — peakums matpuyHoro cuHtesa AHK. CTpoeHne XxpoMocoMm. XpOMOCOMHbIN
Habop — kapmoTun. OMnnonaHbIn 1 rannonaHbii XpOMOCOMHbIE Habopbl. XpomaTtuabl. Lintonormudeckme
OCHOBbI Pa3MHOXEHMS 1 UHAMBUOYaNbLHOIMO PasBUTUS OPraHU3MoB.

HeneHue kneTtkn — mmntos. Ctagmm mmntosa. lNpouecchl, NpoMcxogsalime Ha pasHbiX CTagusix MMTo3a.
Bunonornyecknit cmbicn MnTo3a.

Mporpammupyemasi ruéernb KneTky — anonTos.

dopMbl pasMHOXEHUSI OpraHM3MoB: 6ecnornoe 1 nonosoe. Buabl 6ecnonoro pasmHOXeHNUs: AeneHne
HafBoe, NoYKOBaHNE OOHO- U MHOTOKINETOYHbIX, CrIopoobpa3oBaHme, BereTaTuBHOE Pa3MHOXEHME.
McKyccTBEHHOE KIOHMPOBaHWE OpPraHn3MOoB, ero 3HauyeHue Ans Cenekuun.

MonoBoe pa3MHOXeHWe, ero oTnnyusa ot 6ecnonoro.

Meinos. Ctaguu menosa. Npouecckl, nponcxogsiwine Ha ctagusax mernosa. [NoBegeHne XxpoMocomM B MeENO3e.
KpoccuHrosep. buonornyeckuin cmeicn n 3HadyeHne Menosa.

FameToreHes — npoLecc obpa3oBaHns MNOMOBbIX KIETOK Y XXMBOTHbLIX. [10NoBbIE Xenesbl: CEMEHHUKN U
andHMKkn. OBbpasoBaHme 1 pa3BUTME MNOJIOBLIX KNETOK — raMeT (cnepmMaTo3ound, AanuekneTka) —
cnepmaToreHes u osoreHe3. OcobeHHOCTM CTPOEHNS ANLEKNETOK 1 cnepmaTto3ongoB. OnnogoTBOPEHME.
[NMapTeHoreHes.

MHamBugyanbHoe pa3suTne (OHToreHes). AMOpMoHanbHoe pas3BuThe (ambpuoreHes). Atanbl
3MOPUOHANLHOrO PasBUTUS Y NO3BOHOYHbLIX XUBOTHbIX: APOONeHne, racTpynauus, opraHoreHes.
MocTtambBpuoHanbHoe pa3BuTue. Tunbl NOCTAIMOPUOHANBHOMO Pa3BUTUA: NPAMOE, HENPAMOE (NIMYNHOYHOE).
BnusiHne cpenpbl Ha pa3suTme opraHM3moB, (PakTopbl, CMOCOOHbIE Bbi3biBaTbh BPOXAEHHbIE YPOACTBA.

PocT 1 passuTtue pacteHuin. OHTOreHe3 LBETKOBOIO pacTeHUS: CTPOEHNEe CeMeHN, CTaany pasBuTuS.
demMoHcTpauuu:

Tabnuubl 1 cxembl: «POpMbl pa3MHOXEHNSA OPraHM3MoBY, «[JBOMHOE ONNogOTBOPEHME Y LIBETKOBbIX
pacTeHuin», «BereTaTtnBHOe pasMHOXeEHME pacTeHuiny, «eneHne knetku bakrepuiny, «CTpoeHne nonoBbIX
KneTok», « CTpoeHne xpoMocombl», «KnetouHbin umkny», «Pennukauua OHKy», «Mutos», «Meiiosy,
«[lMpamoe n Henpsimoe pa3suTne», «'ameToreHes y MnekonutarLmx n yenoseka», « OCHOBHbIE CTagum
OHTOreHe3a».

Ob6opyaoBaHue: MUKpOCKON, MUKponpenapatbl « CnepmaTo3onabl MekonuTaroLLero», «AnuekneTka
MrekonuTatoLero», «KapnokmHes B KneTkax KopeLlka fiyka», MarHuTHas Mogenb-annnvkauna «denenve
knetku», mogens AHK, mogenbs metadasHom XpoOMOCOMBI.

NNaGopaTopHble u npakTu4eckue padboThbl:

JTabopaTopHas pabota Ne 3. «HabniogeHne M1To3a B KneTkax KOHYMKA KOpeLLKa Jlyka Ha roTOBbIX
MUKponpenapaTax».

JlabopaTtopHasa paboTa Ne 4. «M3yyeHne CTpoeHUs NOMOBLIX KNETOK Ha rOTOBbLIX MUKponpenapaTaxy.
Tema 6. HacneacTtBeHHOCTb U U3BMEHUYNBOCTbL OPraHU3MOB.

MpeameT u 3agayn reHeTUKK. Victopus pasButnus reHeTukn. Pornb umMtonornm n amopuosnorim B
CTaHOBMEHUUN reHeTUKN. Bknag poccumnckmx n 3apybexHbiX YH4EHbIX B pa3BUTUE reHeTUKN. MeToabl reHeTuKN
(rmBpmaonornyecknin, LUMTOreHeTUYECKNN, MOSIEKYSPHO-reHeTnYeckuin). OCHOBHbIE rEHETUYECKMNE MOHATUS.
eHeTU4eckass CMMBOIMKA, UCMONb3yeMasi B CXeMaxX CKpeLLMBaHUNA.

3aKoOHOMEpPHOCTM HacnegoBaHUA NPU3HaKoB, ycTaHoBMNeHHble . MeHgenem. MoHormbpugHoe
cKkpewmBaHue. 3akoH eanHoobpasnst rmdpruaos NnepBoro nokoneHus. MNpaeBuno QOMUHNPOBAHUS. 3aKoH
pacLlienneHna Nnpn3HakoB. 'vnoTes3a 4ynctoThbl rameT. [NMonHoe 1 HenonHoe OOMUHUPOBaAHMeE.

OurnbpuraHoe ckpellmBaHne. 3akoH HE3aBUCMMOIO HacregoBaHuMsl MPU3HakoB. LiInToreHeTn4eckne oCHOBGI
ANrMdpraHOro ckpelumBaHns. AHanuanpyloLlee ckpelumBaHue. Mcnonb3oBaHue aHanmMsnpyoLlero
CKpeLLMBaHMs s onpeaeneHnsl reHotmna ocoou.



CuenneHHoe HacregoBaHue npusHako. PaboTta T. MopraHa no cuenneHHoMy HacnegoBaHWUIO reHOoB.
HapyLlueHune cuenneHnsi reHoB B pesyrbTaTe KpoCCUHrosepa.

XpOMOCOMHaﬂ Teopua HacnencTtBeHHOCTW. 'eHeTU4eckne KapTbl.

"eHeTyka nona. XpoMOCOMHOe onpeaesnieHne nona. AyTocoMbl 1 MOMOBbIE XPOMOCOMbI. [[OMOrameTHble 1
reTeporameTHble OpraHn3mbl. HacnegoBaHue NpU3HaKoB, CLEMNIIEHHbIX C MOJIOM.

M3meH4MBOCTb. Buabl M3aMeHYMBOCTU: HEHacneacTBEHHasa N HacneacTBeHHas. Ponb cpeabl B
HEeHacneaCTBEHHOW M3MEHUYMBOCTU. XapaKTepuctmka moannkaumoHHON N3MEHYNBOCTU. BapnaumoHHbI
psg v BapraumnoHHas kpuasi. Hopma peakuumn npusHaka. KonmyecTBeHHbIE U Ka4eCTBEHHbIE MPU3HAKM U UX
HopMa peakumn. CorcTBa MOANMDUKALMOHHOM N3MEHUYNBOCTU.

HacnepcTtBeHHas, unm reHoTunNuyeckas, UsMeH4MBocTb. KomOmHaTMBHas nameH4YMBocTb. Mernos 1 nonosown
npouecc — 0CHoBa KOMOMHATMBHOM N3MeHYMBOCTU. MyTaumoHHas nameHumnBocTb. Knaccmudmkauus
MYTaLMIN; FeHHblE, XPOMOCOMHbIE, FEHOMHbIE. YacToTa 1 NpuynHbl MyTaumin. MyTareHHble dpakTopbl. 3akoH
roMOonorMyecknx paaoB B HacneacTseHHon namen4ymsocty H. V. Basnnosa.

BHeﬂﬂepHaﬂ HacneacTtBeHHOCTb N UBMEHYMNBOCTDb.

"eHeTuka yenoseka. KapnoTtun yenoseka. OCHOBHbIE METOAbLI FTEHETUKM YENOBEKA: reHeanorm4ecknm,
OM3HELOBLIN, LUUTOrEHETUYECKUIN, BUOXMMNYECKUIA, MONEKYNAPHO-reHeTu4ecknn. CoBpemMeHHoe
onpegeneHne reHoTmna: NosIHOreHOMHOE CEKBEHMPOBaHME, FTEHOTUMMPOBAHME, B TOM YMCIE C MOMOLLbIO
MUP-aHann3a. HacneacrteeHHble 3aboneBaHns YernoBeka: reHHble 60ne3Hn, 6one3Hn ¢ HacneacTBEHHON
npegpacnonioXXeHHOCTbI0, XPOMOCOMHbIe 6onesHn. ComaTuieckme u reHepaTnBHble MyTauun. CTBOMOBbIE
kneTku. MpuHUMNbLI 340pOBOro obpasa >M3HWU, AMarHOCTUKK, NMPOUNAKTUKA U NTEYEHNS TEHETUYECKNX
6onesHen. Meguko-reHeTM4eCKoe KOHCYNbTUpOBaHME. 3Ha4YeHne MeQNLMHCKON FrEHETUKN B
npegoTBpaLLEHNMN U NTEYEHNN FTEHETUYECKUX 3aboneBaHNn YeroBeka.

OemMoHcTpauuu:

MopTpeTbl: I'. Menagens, T. MopraH, I'. e ®pus, C. C. Yetsepukos, H. B. Tumodees-Pecosckuin, H. U.
Basurnos.

Tabnuupl 1 cxembl: « MOHOrMGPUAHOE CKPELLMBaHKE U ero LMTOreHeTn4eckasl OCHOBa», «3aKoH
pacLUeneHnst U ero UMToreHeTU4YecKkasi OCHoBa», «3aKOH YMCTOThI raMeT», «AurnbpmaHoe cKpelumBaHuey,
«LluTonormyeckme ocHOBbI AMTMGPUAHOIO CKpeLUMBaHKsA», «Meiio3», «BsaumoaencTene annenbHbIX
reHoB», «eHeTU4Yeckre KapThbl pacTeHUI, XUBOTHbLIX U YenoBekay, «'eHeTuka nona», «3akoHOMepPHOCTU
HacnegoBaHWUs, CLEMMEHHOro C Nornom», «KaproTunbl YenoBeka 1 XUBOTHbLIX», «Buabl KSMEHUYNBOCTUY,
«MoandvkaumoHHas U3BMeH4YNBOCTbY, «HacnenoBaHue peayc-chaktopay, «eHeTuka rpynn KpoBmy,
«MyTaLnOHHas M3MEHUYNBOCTbY.

O6opynosaHue: mogenu-annnukauum « MoHornbpugHoe ckpellmBaHue», «HenonHoe JOMUHMPOBAHMEY,
«OdurnbpuraHoe ckpewmBaHuey, «epekpect XpoOMOCOM», MUKPOCKOMN U MUKponpenapar «[po3odunar
(Hopma, myTauumn hopMbl KpbINbEB N OKpacku Tena), repbapui «Opox NoceBHOMY.

NaGopaTopHble U NpakTuyeckue paboThbl:

Na6opaTopHas paboTa Ne 5. «3yyeHune pesynbTaToB MOHOrMOGPUAHOIO U AUTMGPUAHOIO CKPELLMBaHUS Y
APO30¢huIibl HAa FOTOBLIX MUKpOMNpenapaTax».

JlTabopaTtopHasa paboTa Ne 6. «M3yueHne moancmrkaLumMoHHON N3MEHUYNBOCTU, MOCTPOEHWNE BapMALMOHHOMO
psga u BapnauMoHHOW KPUBOMY.

JlTabopaTtopHasa paboTa Ne 7. «AHanua myTaumi y apo3odurbl Ha FOTOBLIX MUKponpenapaTax».
MpakTnyeckas pabota Ne 2. «CocTtaBneHve u aHan1a poaoCrioBHbIX YeroBeKay.
Tema 7. Cenekuusi opraHnamoB. OCHOBbI OMOTEXHONOrnu.

Cenekuus Kak Hayka 1 npouecc. 3apoXxaeHue cenekumm n goMmectukaums. Yuenne H. . Basunosa o
LeHTpax NPOUNCXOXOEHNST U MHOrOO0Opasust KynbTypHbIX pacTeHW. LIeHTpbl MPOUCXOXAEHUS AOMALLHNX
XMBOTHbIX. CopT, Nopoaa, WramMm.

CoBpemMeHHble MeToabl cenekuun. MaccoBbin n nHanBMAyanbHbIN OTOOPBLI B CENEKLUN pacTEHUI U
XMNBOTHbIX. OLUeHKa akcTepbepa. brnmakopoacTBEHHOE CKpeELLUMBAHUE — MHOPUAWHT. YucTas nuHus.
CkpelumBaHune YncTbIX NuHKIA. 'eTeposnc, unu rmbpugHas cuna. HepoacteeHHoe ckpelmBaHue —



ayTopuauHr. OtganéHHas rmbpuamnsaumsa n eé ycnexu. VIckyCCTBEHHbIN MyTareHes 1 nonyyeHue
nonunnonaos. JOoCTKeHNS cenekumm pacTeHni, XKMBOTHBIX 1 MUKPOOPraHN3MOB.

BuotexHonorusa kak oTpacrnb Npon3BoAcTBa. ['eHHasa nHxeHepusi. 3Tanbl co3gaHns pekomonHaHTHon JHK un
TpaHCreHHbIX opraHnamMoB. KnetoyHas nHxeHepus. KnetouHble KynbTypbl. MUKpOKNoOHaneHoe
pasMHOXeHue pacTeHuin. KnoHnpoBaHue BbICOKONPOAYKTUBHBIX CETbCKOXO3ANCTBEHHbBIX OpraHU3MOB.
OkKonornyeckme n atndeckue npobnemol. FMO — reHeTU4eCcKN MOaUDULNPOBAHHLIE OPraHN3MBbl.

[emoHcTpauuu:
MoptpeTbl: H. . BaBunos, V. B. MudypuH, I'. [I. KapneueHko, M. ®. NBaHoB.

Tabnuupl n cxembl: KapTa «LleHTpbl nponcxoxaeHns u MHOroobpasms KynbTypHbIX pacTeHui», «lopoapl
AOMaLLHUX XXUBOTHbIX», «CopTa KynbTYpHbIX pacteHuiny, «OTaanéHHasa rubpuansaumsa», «PaboTsl
akagemuka M. @. MisaHoBa», «lMonunnongus», «O6bekTbl BUOTEXHONOMMMY, «KNEeTOYHbIE KyNbTYpbl U
KnoHupoBaHue», «KOHCTpynpoBaHne 1 NepeHoc reHoB, XPOMOCOMY.

O6opynoBaHme: Mynsikn No40B M KOPHENNOA0B ANKNX DOPM U KyIbTYPHbIX COPTOB pacTeHun, repbapui
«CenbCKOX03ANCTBEHHbIE PACTEHUNAY.

NNaGopaTopHble U NpakTu4eckue padboThbl:

OKckypeunst « OCHOBHbIE METOAbI U JOCTUXKEHNST CENEKLMN PaCTEHNI U KUBOTHbIX (Ha CENEKLUNOHHYIO
CTaHUMI0, MIIEMEHHYI0 bepMy, CopToUCTbITAaTENbHBIA Y4aCTOK, B TENNNMYHOE XO35INCTBO, NabopaTtopuio
arpoyHvMBepcuTeTa UMM HAy4HOro LieHTpa)».

11 KINACC

Tema 1. OBOnNOLMOHHAA OUONOruA.

MpeAnochbINnkn BO3HUKHOBEHWS! 3BOOLMOHHOM TEOPUM. DBONIOLMOHHAsA TEOPUst 1 €€ MecTo B GUOMOrvun.
BnuvsiHne 3BOMIOLMOHHOM TEopUM Ha pasBuTME GUONOrUK 1 APYrnx Hayk.

CeugeTenbcTBa aBonoumn. [NaneoHTonornyeckme: nocneaoBaTenbHOCTb NOSIBIIEHNS BUOOB B
naneoHTONOrM4YecKon netonmcu, nepexogHele opmel. Broreorpaduyeckue: cxoacTeo u pasnuume gayH u
¢riop MaTepmKoB 1 OCTPOBOB.

Ambpuronorvyeckne: cxoacTsa u pasnuinsa aMOpUOHOB pasHbIX BUAOB NMO3BOHOYHbLIX. CpaBHUTENBHO-
aHaTOMMWYEeCKME: FOMOSIOMMYHbIE, aHaNOMMYHbIe, PyAMMEHTApPHbIE OpraHbl, aTaBuaMbl. MonekynsapHo-
BGUOXMMUYECKUNE: CXOACTBO MEXaHM3MOB HACMNEeACTBEHHOCTM 1 OCHOBHbIX METABONMYECKUX MyTEN Y BCEX
OpraHn3MoB.

OBonounoHHada Teopus Y. [JapeuHa. Npeanocbifniku BO3HUKHOBEHUS AapBuHM3Ma. [BvxyLune cunbl
3BONOLMM BMAOB No [apBuHy (M30bITOYHOE PA3MHOXEHME MPU OrpaHUYEeHHOCTU PECYPCOB,
HeonpeaenéHHas n3MeH4YNBOCTb, bopbba 3a cyLlecTBOBaHME, ECTECTBEHHbIN OTOOP).

CunteTnyeckasn Teopua apontoummn (CTI) n €€ OCHOBHbIE MOMOXKEHNS.
Mukpoasontoums. [Nonynaums Kak eaMHuLa BUAA Y SBOSOLMM.

OBwxyLime cunbl (pakTopbl) 3BOMOLMM BUAOB B Npupoae. MyTaunoHHbIN NpoLecc  KoMOMHaTUBHas
N3MEeHYMBOCTb. [onynaUMOHHbIE BOMHBLI U Apend reHoB. M3onaunsa n murpaums.

EctecTtBeHHbIN 0TOOP — Hanpaensawowmn aktop asontoumm. Popmbl eCTECTBEHHOrO oTbopa.

MprcnocobneHHOCTL OPraHM3MOB Kak pesynbTaT asosounn. MNprumepbl NPUCNOCOBNEHU y OPraHM3mMoB.
Apomopdo3sbl 1 nanoagantaumn.

Bua v Bugoobpasoearue. Kputepun suaa. OcHoBHblE hopMbl BUA00Opa3oBaHus: reorpadumyeckoe,
3KONorn4eckoe.

Makpoaontouus. Popmbl 3BOMIOLMK: UNeTMYECKas, ANBEPreHTHas, KOHBEPreHTHas!, napannenbHas.
HeobpaTtnmocTb aBonoumu.



MpoucxoxaeHune oT HecrneLmannaMpoBaHHbIX Npeakos. MNporpeccupytollas cneuvanusauus. AgantueHas
pagvauus.

JemMoHcTpauuu:

MopTtpeThi: K. INlunHen, XK. b. NTamapk, Y. OapeuH, B. O. KoBanesckuin, K. M. Bap, 3. Nekkenb, ®. Mionnep,
A. H. CeBepuos.

Tabnuupl 1 cxembl: «Pa3Butne opraHmyeckoro mupa Ha 3emne», «3apoabIn MO3BOHOYHLIX XKUBOTHbBIXY,
«ApxeonTepukey», «Popmbl 60pbOLI 3a CylLleCTBOBaHUEY, « ECTECTBEHHbIN 0TOOPY», « MHOrooOpasne copToB
pacTeHunit», «MHoroobpasne nopo XMBOTHbIX», «lMonynauun», « MyTaLnoHHas N3MEHYMBOCTLY,
«Apomopdosbl», «Manoagantaummy, «ObLan gereHepaunsy», «BmxKyLume cunbl 3Bonoummy, «Kapra-
cxema MapupyTa nytewecteusa Y. [lapeuHay, «bopbba 3a cywectBoBaHue», «[prucnocobneHHOCTb
opraHuamMoBy, «['eorpadmyeckoe BngoobpasoBaHuey, «Jkonornyeckoe BngoobpasoBaHme».

O6opynoBaHue: KOMMeKLMs HACEKOMbIX C PasfNYHbIMK TUMaMmM OKpacku, Habop NIOA0B M CEMSIH,
konnekums «MprMepbl 3aLlUTHBIX NPUCMNOCOBNEHNIA Y XXUBOTHBIXY», MoAeNb « OCHOBHbIE HanpaBreHnus
3BOMIOLMMY, 0GBbEMHAA Moaenb «CTpoeHne roroBHOro Mo3ra No3BOHOYHbIXY.

Buoreorpadunueckas kapta mupa, konnekumsa « PopMbl COXpaHHOCTU NCKOMaEMbIX XKMBOTHBIX U PaCcTEHUIAY,
Mozenb annnukaums «MNepekpéct XpoOMOCoM», BNaxHble npenapaTol «Pa3BuTne Hacekomoro», «Passutne
NArywKkm», Mukponpenapart «[dpo3oduna» (Hopma, MyTaunmn opmMbl KpbISILEB M OKpacku Tena).

NaGopaTopHble U NpakTu4eckue padboThbl:
JlTabopaTtopHas pabota Ne 1. «CpaBHeHME BUOOB N0 MOPGIONOrMYECKOMY KPUTEPULOY.

JlabopaTtopHasi pabota Ne 2. «OnncaHne npucnocobneHHOCTM opraHn3ma u eé OTHOCUTENbHOro
Xapakrtepa».

Tema 2. Bo3HMKHOBeHME U pa3BUTHE XN3HU Ha 3emne.

[oHay4yHble NpeacTaBreHns 0 3apoXKaeHUN XN3HW. HayyHble rMnoTesbl BO3HUKHOBEHUS XXM3HW Ha 3emre:
abuoreHes 1 naHcnepmus. XvMuyeckasi 3BontoLmnsa. ABUMOreHHbIV CUHTE3 OpraHMYeCcKnx BeLLeCTB 13
HeopraHn4yecknx. kcnepMMeHTanbHoe NOATBEPXAEHNE XMMMUYECKON aBonoLmn. HavyanbHble aTanbl
Guonornyeckon apontoumn. N'notesa PHK-mnpa. ®opmmnpoBaHne MeMOpaHHbIX CTPYKTYP U BO3HUKHOBEHMWE
NpoToKNeTKW. NepBble KNETKN U UX 3BoNoUUA. PoOpMUPOBaHNE OCHOBHbIX FPYMNM XMBbIX OPraHN3MOoB.

Pa3BuTue xun3Hu Ha 3emne no apam u nepuofam. Katapxen. Apxernckas n npoTepo3onckas apsbil.
Maneo3solickas apa u eé nepunoabl: KEMOPUIACKUIA, OPAOBUKCKMIN, CUITYPUNCKUIA, EBOHCKUMN,
KaMeHHOYrosbHbIA, NePMCKUNA.

Meso3owckas apa 1 eé neproabl: TPMACOBbLIN, FOPCKNIA, MESTOBON.
KanHo3sonckas apa u e€ nepmobl: naneoreHoBbIA, HEOreHOBbIN, aHTPONOreHOBLIN.

XapakTepucTuka knumara u reonorm4ecknx npouecco. OCHOBHbIE 3Tarbl 3BOSOLMM PACTUTENBHOIO U
XNBOTHOro Mmmpa. ApomMmopo3bl Y pacTeHni 1 XMBOTHbIX. [osBneHne, pacuBeT 1 BbIMUPAHWME TPy XXMUBbIX
OpraHn3mMosB.

CucTema opraHM4eckoro Mupa Kak oTpaxeHue apostoummn. OCHOBHbIE CUCTEMATUYECKME FPYNMbl
OpraHM3moB.

OBonouuna vyenoseka. AHTPONOSOMMs Kak Hayka. Passmutue npegctaBneHnn o NPONCXOXOeHNN YenoBeka.
MeToabl nsydyeHus aHtponoreHesa. CXoACTBa U pa3numuns YernoBeka 1 XXUBOTHbIX. CucTemaTnyeckoe
MONoXeHne YenoBeka.

Oevxywme cunbl (hpakTopbl) aHTponoreHesa. HacneacTBeHHasi MISMEHUYMBOCTb M €CTECTBEHHLIN OTOOP.
OOLecTBEHHbIV 06pa3 XN3HKU, N3rOTOBSIEHME OPYAUN TPyAa, MblLUSIEHME, PeYb.

OcHoBHbIe cTagun 1 BETBU 3BONIOLMN YenoBeka: aBcTpanonuTekn, Yenosek ymensin, Yenosek
npamoxoasLwun, Yenosek HeaHaepTanbCkui, Yenosek pasymMHbIn. Haxogkun nckonaemblx 0CTaTKOB, BpeMs
CyLLleCTBOBaHUA, 06racTb pacnpocTpaHeHus, 06 bLEM rofloBHOro Mo3ra, o6pas XunsHu, opyaus.

Yenoseueckue pacbl. OCHOBHbIe GonblUMEe packl: eBponeonaHas (eBpasuickas), Herpo-ascTpanouaHas
(akBaTOpManbHas), MOHronounaHas (asmaTcko-amepukaHckasi). YepTbl NPUCNocobNeHHOCTH



npeacTaBuTenen YenoBeyeckmx pac K yCroBuaM CylilecTBoBaHus. EANMHCTBO YenoBevecknx pac. Kputuka
pacuama.

JemMoHcTpauuu:
MopTtpeTbl: ®. Pean, J1. Mactep, A. . OnapuH, C. Munnep, I'. FOpu, Y. dapsuH.

Tabnuubl 1 cxembl: «Bo3HnkHOBeHNEe COMNMHEYHOWM CUCTEMBI», «PasBnUTME OpraHN4YecKoro Mmpa,
«PacTtutenbHas knetkay», «’KnBoTHas knetkay, «l1pokapmotmnyeckas knetka», « CoBpemMeHHasi cuctema
opraHuyeckoro mupay, « CpaBHeHMe aHaTOMUYECKNX YEPT CTPOEHMS YeNOBEKa N YeroBEKOOOPa3HbIX
06e3bsHY, « OCHOBHblE MeCcTa NaneoHTONOMYECKUX Haxo40K NPEeAKOB COBPEMEHHOMO YerioBeKay,
«[peBHenwmne nogny, «pesHne nogny, «llepeblie COBpEMEHHLIE Noany», «YenoBeyeckme pachly.

O6opyaoeaHue: mynsbku «lMponcxoxaeHne YenoBekay (OLOCTbI aBCcTpanonuMTeka, NMTeKkaHTpona,
HeaHaepTanbLla, KPOMaHbOoHLA), CNEenKN NN n3obpaxeHns KaMeHHbIX OpyAniA NePBODOLITHOIO YenoBeka
(kamHKU-yonnepsbl, pybuna, ckpebna), reoxpoHonornyeckas Tabnuua, konnekums «Popmbl COXPaHHOCTH
NCKOMaeMbIX XMBOTHbLIX M pacTEHUA».

NaGopaTopHble U NpakTuyeckue paboThbl:
MpakTnyeckas pabota Ne 1. «M3yyeHne nckonaemMbix OCTAaTKOB PACTEHWUI U 3KUBOTHbBIX B KOJNNEKLIMAXY.

OKCKypcust «OBOMOLNSA OpraHMyYeckoro mupa Ha 3emney (B eCTeCTBEHHO-Hay4YHbIN U KpaeBeayeckmi
My3en).

Tema 3. OpraHnambl U oKpyXxaroLwias cpeaa.

OKonoruns kak HayKa. 3agaun n pasnenbl 3KoNormnn. MeToapbl 3KONOrM4Yecknx nccrnenoBaHmin. SKonornveckoe
MMNPOBO33peHNE COBPEMEHHOIO YerioBeka.

Cpeﬂbl obuTaHus OpraHn3mMoB: BOAHaA, Ha3eMHO-BO34yLHad, Nno4YBeHHad, BHyTpuopraHnM3mMmeHHas.

Okonoruyeckue daktopbl. Knaccudmkaums sKomnormieckmx hakTopoB: abnoTmuyeckmne, buotnyeckme u
aHTponoreHHble. [lecTB1e 3KONOrM4eckux hakTopoB Ha OpraHn3Mbl.

AbunoTtundeckme akTopsbl: CBET, TemnepaTypa, BnaxHocTs. PoTonepuoamnsm. NpucnocobneHms opraHM3mon
K AeCTBUIO abnoTuieckux gaktopoB. bruonormndeckme putmei.

Buotnueckme daktopbl. Buabl GUOTUYECKNX B3aMMOOENCTBUN: KOHKYPEHLMS, XULLHUYECTBO, CMMOMO3 1 ero
dopmebl. MapasuTtnam, koonepauus, MyTyanmnam, KOMMEHCanmMam (KBapTMPaHCTBO, HaxNebHNYeCTBO).
AmeHcanuam, HernTpannam. 3HadeHne BUOTUYECKNX B3aUMOOENCTBUI AN CyLLECTBOBAHMUS OPraHM3mMoB B
NPUPOAHbIX coodLLecTBax.

Skonornyeckne XapaKTepucTnukn nonynaumn. OcHoBHbIe NokasaTenu nonynaumn: YNCNeHHOCTb, MNNTIOTHOCTD,
poxXanaemMoCTb, CMEPTHOCTb, NPUPOCT, MUTpaLnA. [OuHamnka ymcrneHHocTH nonynauun n eé perynauusa.

HemoHcTpauun:
MopTpeTbl: A. N'ymGoneart, K. ®. Pynbe, 3. lekkenb.

Tabnuupl 1 cxembl: kKapTa «[pupoaHbie 30HbI 3emnny, «Cpeabl 0OUTaHNSE OPraHM3MOBY,
«®doTonepmnoanam», «lMonynauumny, « 3akOHOMEPHOCTU POCTa YUCIIEHHOCTM NONYNALNM UHAY30pUK-
Tycbenbkuny, «nwesble uenny.

NaGopaTopHble U NpakTuyeckue paboThbl:

JTabopaTopHas pabota Ne 3. «Mopdonormyeckme 0CO6EHHOCTU pacTEHUI U3 PasHbIX MECT OOUTaHUS».
JlTabopaTtopHas paboTa Ne 4. «BnimsiHne cBeTa Ha poCT 1 pa3BUTME YEPEHKOB Koneycay.

Mpaktnyeckasa pabota Ne 2. «[MoacyE€T NNOTHOCTM NONYNSALMA Pa3HbIX BUAOB PACTEHUNY.

Tema 4. CoobLiecTBa U 3KONIOrM4eCKue CUCTeMbI.

Coob6uecTBo opraHn3amoB — broueHo3. CTpyKTypbl bBroueHos3a: BMaoBasi, NpocTpaHCTBEHHAas!, Tpodmnyeckas
(MuweBas). Bugpl-goMuHaHThl. CBA3M B G1oLieHO3e.

OKonorunyeckme cnuctemsbl (akocuctemsl). MNMoHAaTHE 06 akocncteme n GruoreoueHose. PyHKLUNOHANbHbIE
KOMMOHEHTLI 3KOCUCTEMBbI: NPOAYLEHThI, KOHCYMEHTbI, peayLeHTbl. KpyroBopoT BELLECTB 1 MOTOK SHEPTUN B



akocucteme. Tpodmnyeckme (NuLLeBble) YpOBHU akocucTeMbl. lNnwesble uenn n cetn. OCHOBHbIE
nokasartesnum aKocucTeMbl: Buomacca, NpoayKuusl. JKONorm4eckue nupammuabl: NPoayKUUmM, YUCIIEHHOCTMH,
Bromacchl. CBOMCTBaA 3KOCUCTEM: YCTONUMBOCTbL, camoperynauus, passutue. Cykueccus.

[NpupoaHble 3KOCUCTEMBI. JKOCUCTEMbI O3EP 1 PeK. DKOCUCTEMA XBOMHOIO UMW LUMPOKOSIMCTBEHHOIO fleca.

AHTpOI'IOFeHHbIe OKOCUCTEMDbI. AFpOSKOCI/ICTeMbI. yp603KOCVICTeMbI. Buonornyeckoe n xo3sMCcTBEHHOE
3Ha4YeHne arpo3KoCUCTeEM U yp603|<ocv|0TeM.

BropasHooOpasne kak hakTop yCTOMYMBOCTM akocmucTeM. CoxpaHeHue bruonormyeckoro pasHoobpasus Ha
3emne.

YueHue B. . BepHaackoro o 6uocdepe. 'paHuLbl, COCTaB 1 CTPyKTypa brnocdepsbl. XKnBoe BELECTBO U €ro
dyHKummn. OcobeHHoCcTN Buocdepbl Kak rnodanbHON 3KocucTeMbl. IMHamMu4Yeckoe paBHoBecue U obpaTHas
cBs3b B bmocdepe.

KpyroBopoTbl BELLECTB N OMOreOXMMUYECKNE LIMKITbI ANIEMEHTOB (Yrrnepoaa, a3oTta). 30HanbHOCTb
6unocdepbl. OCHOBHbLIE BUOMbI CYLLIN.

Yenose4yecTBO B Omnocdepe 3emnun. AHTPOMNOreHHble M3aMeHeHust B Buocdepe. MnobarnbHble 3Konorn4yeckme
npo6nembi.

CocyuwiectBoBaHve npvpoabl 1 Yenoseyectsa. CoxpaHeHue GropasHoobpasns kak OCHOBa YCTOMYMBOCTY
6roccepbl. OCHOBa pauMoHanbHOro yrpaefieHVst NPUPOAHLIMK Pecypcamu U UX UCMOoSb30BaHUE.
J[locTmxkeHnst GUONornm 1 oxpaHa NpUpPoAbI.

JemMoHcTpauuu:
MopTtpeThl: A. . TeHcnn, B. H. Cykadés, B. . BepHaackui.

Tabnuubl 1 cxembl: «l1weBble Lenuy, «bMoLeHO3: cocTas K CTpyKTypay, «[1pnpoaHbie coobliectea,
«Uenu nutaHua», «3dkonornyeckas nupammaar», «bnocdepa n yenosek», «kocnucrema
LLUMPOKOSNMCTBEHHOIO Jleca», «QKocucTeMa XBOMHOro necay, «brnoueHos Bogoéma», « ArpoLeHo3»,
«lMprMepHbIE aHTPONOreHHbIE BO3AENCTBUS HA Npupoay», «BakHenwmne NCTOUHMKIN 3arpsi3HEHNS Bo3ayxa U
rPYHTOBBIX BOAY, «[1o4Ba — BaxkHeWLLasa cocTasnsoLas buocdepsl», «PakTopbl Aerpagauum noysy,
«lMapHukoBbI 3dhdekT», «PakTopbl PaaNoaKTUBHOIO 3arpsisHeHnst buocdepbl», «O0LWasa cTpykTypa
6uocdepsbl», «PacnpocTpaHeHue xun3Hu B bnocdepe», « O30HOBLIN 3KpaH buocdepbl», «KpyroBopoT
yrnepoga B 6uocdepey, «Kpyroeopot azota B npupoge».

O6opyaoeaHue: Mogernb-annivkaunsa « TunudHble 6uoLeHo3bl», repbapun «PactutenbHble coobiectea,
Konnekuun «broueHos», «Bpeantenu BakHeENLWNX CENbCKOXO3ANCTBEHHLIX KyNbTYp», repbapum n
KOMMEeKUMN pacTeEHNI N XXMBOTHBIX, MPUHAANEXaLLMe K pasHbiM 3KOMOrMYecKMM rpynnam O4HOro B1aa,
KpacHas kHura Poccuiickon degepauunn, n3obpaxeHust oxpaHseMbiX BUAOB PACTEHMI U KNBOTHbIX.

MNAHNPYEMBIE PE3YJIbTATbI OCBOEHNA NMPOIrPAMMBI MO BNONOI M HA BA3OBOM YPOBHE
CPEAHEIO OBLWENO OBPA3OBAHNA

CornacHo ®I'OC COO, yctaHaBnuBatoTcsa TpeboBaHMs K pe3dynbTaTamM OCBOEHMS1 0by4aroLmMmMncs
nporpamm cpegHero obuero 06pa3oBaHust: MMYHOCTHLIM, MeTanpeaMeTHbIM U NPeAMETHbIM.

NNYHOCTHDLIE PE3YIIbTATDI

B cTpyKType NMYHOCTHbIX pe3ynbTaToB OCBOEHUS nNpeameTta «brnonorna» BbigeneHsl cnegyoLmne
COCTaBNALLME: OCO3HAHNE 00YyYaoLLMMUCS POCCUINCKOM IPaXKaaHCKON MOEHTUYHOCTU — TOTOBHOCTH K
CamMopa3sBUTHIO, CAMOCTOATENBHOCTN N CaMOONpPeaeNeHunto, Hanm4une motTueaummn Kk odyveHumto Guonorun,
LeneHanpaBreHHOe pPasBUTME BHYTPEHHUX YOEXOEHWI NTMYHOCTM Ha OCHOBE KITHOYEBbLIX LIEHHOCTEN U
NCTOPUYECKNX TPaAMLMIA pa3BUTUS BUONOTMYECKOro 3HaHMS, FTOTOBHOCTb M CMOCOOHOCTL O0YyYatoLLmMXCst
PYKOBOACTBOBATLCS B CBOEWN AEATENBHOCTU LLEHHOCTHO-CMbICITOBbIMUW YCTaHOBKaMU, NPUCYLLIMMN CUCTEME
Buronornyeckoro obpasoBaHmsl, HaNU4Me 3KONOMMUYECKOro NPaBOCO3HAHWS, CMOCOOHOCTU CTaBUTb Lenn 1
CTPOUTb XXNU3HEHHbIE MIaHbl.



JInYHOCTHbIE pe3ynbTaTbl OCBOeHUs NpeameTa «buonorus» gocturaoTcst B eAUHCTBE y4ebHoM 1
BOCNUTATENbHOM AeATENBHOCTU B COOTBETCTBUM C TPAAULMOHHBIMIU POCCUACKUMM COLMOKYbTYPHBIMU,
NCTOPUYECKUMU U [yXOBHO-HPABCTBEHHBLIMU LIEHHOCTAMU, NPUHATLIMU B 06LLECTBE NpaBuiamv 1 Hopmamu
noBeaeHUst U CnocoGCTBYIOT NMpoLieccam CaMono3HaHUS!, CAMOBOCTIUTAHUSI U CaMOPa3BUTUSI, Pa3BUTUS
BHYTPEHHEN MO3MLMN IMYHOCTU, NAaTPUOTN3MA, YBAKEHUS K 3aKOHY ¥ NMpaBOMopsaKy, YenoBeky Tpyaa u
cTapLueMy MOKOMEHUIO, B3aMHOIO YBaXKeHWsi, 6epexHOro OTHOLLEHMUS K KyNbTYPHOMY Hacneauto v
TPaauuMsM MHOroHauMoHanbHoro Hapoaa Poccuiickon ®eaepaumm, NpUpoAe 1 OKpyXKatoLLe cpeae.

INnyHocTHBbIE pe3ynbTaTbl OCBOEHNS y4ebHoro npegmeTta «bronornay» AomKHblI oTpaXKaTb FOTOBHOCTL U
CMOCOBHOCTbL 0BYYalOLLMXCS PYKOBOACTBOBATLCS CHOPMUPOBAHHON BHYTPEHHEN NO3ULIMEN NIUYHOCTH,
CUCTEMOM LIEHHOCTHbIX OPUEHTAaLNIA, MO3UTUBHbLIX BHYTPEHHUX YOEXAEHUIN, COOTBETCTBYIOLLNX
TPaguLMOHHBIM LIEHHOCTAM POCCUMICKOro o6LecTBa, pacluMpeHne XM3HEHHOTO OMbITa 1 OnbITa
OesTernbLHOCTM B MpoLecce peannsaumm OCHOBHbLIX HanpaBrneHun BocnuTaTenbHOW AeATENbHOCTH, B TOM
yucne B YacTu:

1) rpaxkgaHCKOro BOCNUTaHUSA:

chOpPMUPOBAHHOCTbL FPaXXAaHCKOM NO3ULMM 00yYatoLLIerocs Kak akTMBHOIO M OTBETCTBEHHOTO YreHa
poccuinckoro obLLecTBa;

OCO3HaHne CBOUX KOHCTUTYLUMOHHbIX NMpaB U obsi3aHHOCTEN, yBaXxeHne 3aKOoHa 1 npasonopsaaka,

FOTOBHOCTb K COBMECTHOM TBOPYECKOW AEATENBHOCTU NPU CO34aHMMN Y4eOHbIX MPOEKTOB, PeLleHNn y4etHbIX
1 No3HaBaTenNbHbIX 3aa4, BbINOSIHEHUN GUONOTMYECKMUX SKCNEPUMEHTOB;

CMoCcOBHOCTb Onpeaensitb COOCTBEHHYIO MO3ULIMIO MO OTHOLUEHMIO K SIBNIEHUSIM COBPEMEHHON XKN3HU U
OOBACHATL €€;

YMEHVe YYNTbIBaTb B CBOMX AEUCTBUSX HEOOXOAUMOCTb KOHCTPYKTUBHOIO B3aUMOAENCTBUS NMoaer ¢
pasHbIMK YOEXAEHNSIMU, KyNbTYPHBIMU LIEHHOCTSAIMW U COLManbHbIM MOSOXEHNEM;

FOTOBHOCTb K COTPYyAHMYECTBY B npouecce COBMECTHOIo BbINOJTHEHUA y‘-leGHbIX, no3HaBaTes1bHbIX U
ncenenoBatesnibCknx 3agad, yBaXXntesibHOro OTHoOWeEHNA K MHEHUIO ONMNOHEHTOB Mpu 060y>|<p,eva| CMOPHbIX
BOMpocoB Bronormnyeckoro coaepXxXaHud,;

rOTOBHOCTb K T'yMaHWTapHOWN N BONIOHTEPCKOW AeATENbHOCTH;
2) naTpUOTUYECKOro BOCNUTAHUA:

ChOpPMMPOBAHHOCTb POCCUICKOW IPpaXXaaHCKOW NOEHTUYHOCTU, NAaTPUOTU3MA, YBaXKEHUS K CBOEMY Hapoay,
YyBCTBa OTBETCTBEHHOCTM nepen PoanHomn, ropaocTu 3a cBOW kpan, cBoto PoaunHy, CBOM S3bIK U KyNbTypy,
MpOLUSOE 1 HacTosLLee MHOrOHaLMoOHaneHOro Hapoaa Poccny;

LIEHHOCTHOE OTHOLLEHUE K NMPUPOAHOMY Hacneamto 1 NaMATHUKaM Npupoabl, AOCTUXKEHUAM Poccun B Hayke,
NCKyCCTBe, CropTe, TEXHONOMUAX, TPYAE;

CMoCcoBHOCTb OLIEHMBATL BKIag pOCCVIl7ICKVIX y‘-IéHbIX B CTaHOBJ1€HNE N pa3BuUTne ouonornn, NoOHMMaHus
3Ha4YeHnsa Gronornn B NO3HaHUN 3aKOHOB npunpoisbl, B XXN3HN YerioBeka n CoBpeMeHHOro obuecTBa;

noenHas yoexxaeHHOCTb, FOTOBHOCTb K CIyXeHuto 1 3awmTte OTeyecTBa, OTBETCTBEHHOCTb 3a ero cyapoy;
3) AYyXOBHO-HPABCTBEHHOro0 BOCNMUTAHUSA:

0CO3HaHMEe AYXOBHbIX LLEHHOCTEN POCCUMCKOro Hapoaa;

ChOpMNPOBAHHOCTb HPABCTBEHHOIO CO3HAHWUSA, 3TUYECKOro NOBEAEHUS;

CNoCcOOHOCTL OLlEHMBATb CUTyauuto n npuHMMaTb OCO3HAHHbIE peLlleHndA, OPUEeHTUpPyACb Ha MOpalibHO-
HpaBCTBEHHbIE HOPMbI N LEHHOCTW,

OCO3HaHue JNMIM4YHOro BKIiaga B NOCTpOEeHune yCTOVILII/IBOFO 6y,c|,yu4ero;

OTBETCTBEHHOE OTHOLUEHNE K CBOUM POAUTENAM, CO3AaHNI0 CEMbU Ha OCHOBE OCO3HaHHOIO MPUHATUS
LIEHHOCTEN CEMENHOW XW3HN B COOTBETCTBUM C TpaauumusMu Hapoaos Poccuu;

4) 3CcTEeTUYEeCKOro BOCNUTaHUSA:



3CTETUYECKOE OTHOLLEHME K MUPY, BKIOYas 3CTETMKY ObiTa, Hay4YHOro 1 TEXHUYECKOro TBOPYECTBAa, cropTa,
TpyAa, 06LLEeCTBEHHbIX OTHOLLEHWIA;

NOHUMaHWe 3MOLIMOHANbLHOIO BO34ENCTBUSA KUBOM npupoabl n €€ LEeHHOCTH;

FTOTOBHOCTb K CaMOBbIpaXXeHU0 B pa3HbIX BUAax NCKYCCTBa, CTPEMIIEHUE NPOABNATbL Ka4eCTBa TBOp‘-IGCKOVI
JINYHOCTH;

5) hmamyeckoro BocnutaHus, (hopMMpOBaHUA KyTbTypbl 340POBbS U 3MOLMOHANbLHOIO
6narononyuus:

NMoHUMaHue 1 peanuaaums 340poBoro u 6esonacHoro obpasa xu3Hu (30opoBoe NuTaHue, cobnoaeHne
TMIMEHNYECKNX NPaBUI U HOPM, cGanaHCUpPOBaHHbIN PEXUM 3aHSATUIA U OTAbIXa, PerynspHas gusnyeckas
aKTMBHOCTb), GEPEXHOr0, OTBETCTBEHHOIO Y KOMMETEHTHOIO OTHOLLIEHUSI K COGCTBEHHOMY (DU3NYECKOMY U
NCUXNYECKOMY 300POBbIO;

NOHVMMaHMWE LEeHHOCTU NPaBui UHAMBUOYANbHOMO U KOMMEKTUBHOIO 6Ge30MacHOro noBeaeHust B CUTyauusix,
YrpoXKaloLLMX 300POBbLI0 U XXWU3HU NI0OEN;

OCO3HaHue NoCneacTBUA U HENPUATUS BPEAHbIX MPUBbIYEK (YNOTpebneHns ankorons, HapKkoTUKOB,
KypeHus);

6) TpynoBOro BocnutaHus:
rOTOBHOCTb K TPyAy, OCO3HaHUe LieHHOCTU MacTepcTBa, Tpyaonobue;

FOTOBHOCTb K aKTUBHOW AEATENBbHOCTM TEXHONOIMMYECKON U counanbHOM HanpaBJiEHHOCTH, cnocobHoCTb
MHNUMMpOBaTb, NaHNpPOBaTb N CaMOCTOATESIbHO BbIMONHATL TaKyt0 OEATENIbHOCTb;

WHTEepEeC K pasnnyHbiM chepam npodeccnoHanbHoOM 4eATENbHOCTH, YMEHNE coBepLlaTb OCO3HAHHbIN
BbIGOp GyayLlen npodeccun n peannsoBbiBaTb COOCTBEHHbIE XN3HEHHbIE NNaHbI;

FOTOBHOCTb U CMOCOBHOCTb K 06pa3oBaHNo U cCaMo0bpa30BaHNIO Ha NPOTSXKEHWUM BCEW XKNU3HN;
7) 3KONOrn4Yeckoro BOCNUTaHUSA:

3KOMOrMYecky Lienecoobpas3Hoe OTHOLLEHNE K MPUPOAE Kak UCTOYHUKY XKM3HU Ha 3emMre, OCHOBE €€
CyLLEECTBOBAHMS;

MOBbILLEHNE YPOBHS 3KONOMMYECKOM KyNbTypbl: NPUOGpEeTEHNE ONbITa NaHMPOBAHUS MOCTYMKOB U OLLEHKM
NX BO3MOXHbIX MOCMEACTBUI AN OKpYXatoLLen cpeabl;

OCO3HaHuWe rnobanbHOro Xxapakrepa 3KoNorM4ecknx Npobrem u NyTen UX peLLeHus;

CNocobHOCTb UCMONb30BaTb NPMobpeTaeMble NPY N3yYeHNU BUOMOTUN 3HAHUS U YMEHUS MPU PeLLIeHnA
npobnem, CBA3aHHbLIX C pauMoHanbHbIM NPUPOAONONb30BaHNEM (COOMOAEHME NpaBu NOBEAEHNS B
np1poAe, HanpaBMNEHHbIX HA COXPaHEHNE paBHOBECUS B 3KOCUCTEMAaX, OXPaHy BUAOB, 3KOCUCTEM,
Buocdepsbl);

aKTUBHOE HEMPUATME AENCTBUI, NPUHOCALLMX BPEZ OKpYXKatoLen NpupoaHon cpeae, ymeHue
MPOrHO3MpoBaTb HEGNAroNpPUSTHBIE 3KOMOrMYeckne NOCNeacTBUS NpeanpUHUMaeMbiX AeNCTBUIA U
npefoTBpaLlath Ux;

Hann4mne pa3BUTOro 3KOJSIOrM4eCKoro MblLLUeHud, 3KOJTOrM4eCcKon KynbTypbl, OnblTa AeATesIbHOCTU
3KONOrn4ecKom HanpaB/ieHHOCTU, YMEHUA PyKOBOACTBOBATLCA MU B no3HaBaTeslbHOM, KOMMyHI/IKaTI/IBHOVI
1 coumnansHom npaKkTuke, roTOBHOCTU K y4aCTUIO B ﬂpaKTquCKOﬁ 0eATenbHOCTN 9KONOMMYeCcKomn
HanpaBeHHOCTH,

8) ueHHOCTN Hay4YHOro No3HaHuA:

chOpMUPOBAHHOCTb MUPOBO33PEHNS, COOTBETCTBYIOLLIEITO COBPEMEHHOMY YPOBHIO PA3BUTUS HAYKK U
06LLEeCTBEHHOW NPaKTWKX, OCHOBAHHOIO Ha Ananore KynbTyp, COoCOGCTBYIOLLEro OCO3HAHMIO CBOEro MecTa
B MOSUKYbTYPHOM MUPE;

coBepLueHCTBOBaHMe A13bIKOBOW M YMTaTENbCKON KynbTYypbl KaK cpencrtea B3anMOOencTBus mMexay noabvmmn
M NO3HaHUA MUPA;



NMoHUMaHue crneundukm GUONornK Kak Hayku, 0Co3HaHns eé ponv B GopMMUpoBaHUmM paLMoHanbLHOIo
Hay4HOro MbILLIIEHUS, CO30aHMKN LIeNIOCTHOrO NpeacTaBneHns 06 oKpyXXatoLeM MUPe Kak O eanHCTBe
npupoabl, Yernoseka 1 o6LecTBa, B NO3HAHWUN NPUPOAHLIX 3aKOHOMEPHOCTEN 1 peLLeHn NpoGnem
COXpaHeHNsi NPUPOJHOTO PaBHOBECHUS;

y6eXaAEHHOCTb B 3HAYNMMOCTM GUONOrMKN ANs COBPEMEHHOWN LMBUNU3aLMKN: 06ecneyYeHnsl HOBOro YPOBHS
pasBUTUS MeaULMHbI, CO3aaHne NepCcneKTUBHbIX BUOTEXHOMOMMIA, CNOCOGHbIX peLlaTh pecypcHble
npobGnembl pasBUTUS YeNOBEYECTBa, Noucka NyTeln Bbixoaa U3 rnobanbHbIX 3KONMOrM4ecknx npobnem u
obecneyeHuns nepexona K yCTOMYMBOMY pa3BUTUIO, paLMoHanbHOMY UCMONb30BaHMIO MPUPOAHBIX PECYPCOB
1 POPMUNPOBAHNIO HOBbLIX CTaHOAPTOB XNU3HU;

3aUHTEPECOBAHHOCTb B MOMYy4YEHUN BUONOrMYECKMX 3HAHWI B LIENSIX NOBLILLEHNSA OOLLEN KynbTypbl,
€CTEeCTBEHHO-HAaY4YHOW rPamoTHOCTM, Kak COCTABHOWM YacTu PYHKLMOHANbHOM rPaMOTHOCTM 00YyYatoLLmMXCs,
dopMMpyeMON Npu N3yveHmm ruonormu;

NMOHMMaHMWE CYLLHOCTU METOAOB MO3HAHUS, UCMONb3YeMbIX B €CTECTBEHHbIX Haykax, CrOCOBHOCTM
NCMNoNb30BaTh Nosy4YaeMble 3HaHMSA Ans aHanuaa U 0O bACHEHNS SBNEHUI OKpYXKaloLLLero Mmmpa u
NpPOUCXoAALLNX B HEM U3MEHEHWIA, yMeHMe AenaTb 060CHOBaHHbIE 3aKMIOYEHUS] HA OCHOBE HayYHbIX
(haKTOB 1 MMEIOLLMXCS AaHHbIX C LENbIO NONy4YeHMs1 OCTOBEPHBIX BbIBOAOB;

CMnocobHOCTb CaMOCTOATENBHO UCNONb30BaTb B1onornyeckne 3aHaHus ans peweHunsA npo6neM B pealibHbIX
XN3HEHHbIX CUTYaUNAX;,

OCO3HaHne UeHHOCTH Haqu0|7| 0eATernbHOCTU, TOTOBHOCTb OCYLLECTBIATL MPOEKTHYIO U
ncecrnenoBaTtesnbCKylo AeATeNIbHOCTb HAMBMAYyarbHO U B rpynne;

FOTOBHOCTb U CMOCOGHOCTb K HEMPEPbLIBHOMY 06pa3oBaHnio U caMoobpa3oBaHuto, K aKTMBHOMY MOSTyYEHUIO
HOBbIX 3HAHWIA MO GUONOrMKN B COOTBETCTBUM C XKU3HEHHbLIMM NOTPEBHOCTAMM.

METANMPEOAMETHbIE PE3YJIbTATbI

MeTanpeameTHble pe3ynbTaTbl OCBOEHMS y4ebHOro npeameTa «buonorusi» BkNoYaoT: 3Ha4YMMble A4S
hopMMpPOBaHMS MUPOBO33PEHMS 00YYaIOLLMXCS MEXONCUMNIMHAPHBIE (MEXNPeaAMETHbIe) 0bLLeHayYHble
MOHATUS, OTpakaloLme LenoCTHOCTb Hay4YHOW KapThHbI MUpa 1 cneundmky MeToaoB No3HaHus,
NCMOMb3yeMbIX B ECTECTBEHHbLIX HAayKaX (BELLECTBO, SHEPTUS, SIBIEHNE, NPOLECC, CUCTEMA, HaYYHbIN (hakKT,
MPVHLWMI, TMnoTes3a, 3akOHOMEPHOCTb, 3aKOH, TEOpUs!, UccriefoBaHne, HabnaeHue, N3aMepeHe,
SKCNEPUMEHT U ApYruX), yHMBEpPCanbHble y4ebHble AeACTBUSA (NO3HaBaTeNbHblE, KOMMYHMKATUBHbIE,
perynaTueHele), obecneunBatome popMmpoBaHme OYHKLMOHANbLHOW FPaMOTHOCTU U CoLMarbHOM
KOMMeTeHUMM 06y4varoLLmMxcsi, COCOBHOCTbL 00y4atoLLMXCA NCMOMb30BaTb OCBOEHHbIE
MeXONCUMNINHapPHbIE, MUPOBO33PEHYECKUE 3HAHMS U YHUBepcarbHble y4ebHble AeNCTBUS B
no3HaBaTeslbHOM U coLnarnbHON NpakTuKe.

MeTanpeameTHble pe3yrnbTaTbl OCBOEHMS MPOrpamMmmbl cpeHero obLlero oopa3oBaHust 4OMMKHbI OTpaXaTb:
OBnapgeHue yHUBepcanbHbIMU Y4eOHbIMU NO3HaBaTeNbHbLIMU OeNCTBUAMMN:

1) 6a3oBble nornyeckne 4eNCTBUA:

camMocToATeNbHO (hOPMYNMPOBATL U akTyanuanpoBaTb NpobnemMy, paccMaTpmBaTh €€ BCEeCTOPOHHE;

NCNoNb30BaThb MPU OCBOEHUN 3HAHWUI NPUEMBI NIOrMYECKOro MbILLUNEHUS (aHanu3a, CMHTe3a, CpaBHEHMS,
Knaccudumkauum, 0600LLEeHMSA), packpbiBaTb CMbICT BUONOrMYECKNX MOHATUI (BbIAENATb UX XapaKTepHble
NpW3HaKkn, yCTaHaBNMBaTb CBA3W C APYTMMU NMOHATUSMN);

onpenendaTtb uenn aedaTtenibHOCTU, 3adaBad napamMeTpbl U Kputepun nx ooCTmxeHmnA, COOTHOCUTb
pe3ynbTaTtbl 4eATeSIbHOCTU C NOCTaBJIEHHbIMW LIeNAMU;

ncrnonb3oBaTb BUororMyeckne NOHATUS Ans 00 bACHEHUS (DAKTOB U SIBNEHUI XXMBOW NPUPOAbI;

CTPOUTDb Nnorn4eckmne paccyxxgeHud (I/IHD,yKTI/IBHbIe, OenykKTtmBHble, Mo aHaﬂOFI/II/I), BbIABJIATb
3aKOHOMEPHOCTU N NPOTUBOPEYNA B pacCMaTpmBaeMbiX ABJTIEHUAX, (*)OpMyJ'IVIpOBaTb BblBOObl U
3aKIMK4YeHUA,



NPUMEHATb CXeMHO-MO/ENbHbIE CPeACcTBa AJ1A NPEACTABINEHUS CYLLIECTBEHHbIX CBA3EMN 1 OTHOLLEHUIA B
n3y4yaemblx BMONOrMYecknx oobeKTax, a Takke NPOTUBOPEUNIA Pa3HOrO POAA, BbISIBNIEHHBIX B pa3fMYHbIX
NHMOPMALMOHHbBIX MCTOYHUKAX;

paspabaTbiBaTh NaH pelleHns NpobnemMsl ¢ y4ETOM aHanMaa MMeLLIMXCA MaTepuarnbHbIX 1
HemaTepuarbHbIX PECYPCOB;

BHOCUTb KOPPEKTMBbI B €ATENBHOCTb, OLIEHNBATbL COOTBETCTBUE pe3yrnbTaToB LensM, OLeHUBaTb PUCKU
nocneacTeuii AeATENbHOCTY;

KOOPANHNPOBATL W BbINOMHATL paboTy B YCrOBUSAX pearibHOro, BUPTyarlbHOro 1 KOMGMHMPOBAHHOIO
B3aUMOAENCTBUS;

pa3BuBaTb KpeaTUBHOE MbILLSIEHME NPU PELLIEHUN KU3HEHHbIX Npobnem.
2) 6baszoBble uccrnegoBaTenibCkmue AeNCTBUS:

BnageTb HaBblKaMU y'-le6HO-I/ICCJ'Ie,EI.OBaTeJ'IbCKOIZ n I'IpOGKTHOVI neATernibHOCTU, HaBblKaMWn pa3peLleHuns
npo6neM, CrMOCOBHOCTBIO Y TOTOBHOCTbLIO K CaMOCTOATESNIbHOMY NOUCKY METOAOB peLlEeHNA NPaKTUYECKNX
3agay, NpUMeHEeHU0 pas3rnnMyHbIX MeTog0oB NO3HAHUA,

“crnosnb3oBaTh pasnnyHble BUAbl AeSATENbHOCTI MO NofyYeHNo HOBOTO 3HaHUS!, Ero MHTepnpeTaumm,
npeobpasoBaHnto Y MPUMEHEHUIO B Y4EGHbIX CUTYaLMsIX, B TOM YMCIE NMPU CO3AaHUN YYEBHBIX 1
coumanbHbIX MPOEKTOB;

¢hopMUpoBaTh Hay4HbIV TUM MbILLNEHWS], BlaAeTb HAay4YHOW TEPMUHOMOTMEN, KITIOUYEBBLIMU NMOHATUSIMU U
mMeTodamu;

cTaBuTb U hOpMYyNMpPoBaTh COGCTBEHHbIE 3a4a4n B 06pa3oBaTenbHOM AeATENBHOCTU U XU3HEHHBIX
cUTyauusx;

BbISIBNATb NPUYMHHO-CNEACTBEHHbIE CBA3M U aKTyanuanpoBaTb 3aady, BblABUraTb rMnoTesy e€ peLueHus,
HaXOAUTb apryMeHTbl AN AokasaTeNlbCTBa CBOMX YTBEPXXAEHWI, 3a4aBaTh napameTpbl U KpUTepum
peLUeHus;

aHanmanpoBaTb NoJsliy4eHHble B XoAe pelleHnA 3agadn pedynbTaThbl, KOUTUHECKN OLeHBaATb UX
OOCTOBEPHOCTb, NPOrHo3mpoBaTb NAMEHEHNE B HOBbIX YCIOBUAX;

AaBaTb OLEHKY HOBbIM CUTYaLMsIM, OLLEHMBATb NPUOBPETEHHbIN ONbIT;

OCYLLECTBISATH LiefieHanpaBieHHbIN NoUCK NepeHoca cpeacTs U cnocoboB AencTBuS B MPOhecCnoHanbHyo
cpeny;

YMETb NepeHOCUTb 3HaHNA B NO3HaBaTesIbHY0 U NMPakTU4YeCKyto 0o0nacTu Xn3HeoesaTenbHOCTY;
YMETb UHTEerpnpoBatTb 3HaHUA N3 pa3HbIX NPeaMETHbIX obnacren;

BbIABUraTb HOBbIE MAEW, NpearnaraTb OpUriHarbHble NoAX0oAbl U PELLeHUsl, CTaBUTb Npobnembl 1 3aga4uu,
Aornyckatolime anbTepHaTUBHbIE PELLEHNS.

3) pabota c uHdopmauuen:

OpPVEHTUPOBATLCH B PA3fNYHbLIX MCTOYHMKAX MHpOPMaLmK (TEKCTe y4eBHOro nocobus, Hay4HO-MNoMynsiPHON
nuTepaType, GMONOrMYECKUX CroBapsiX 1 CrpaBOYHMKAaX, KOMMbIOTEPHbIX 6a3ax AaHHbIX, B IHTEpHeTe),
aHanMavpoBaTb MHGOPMALIMIO Pa3NMYHbIX BUAOB M (DOPM NpeacTaBIeHnsl, KPUTUYECKM OLEHNBATL €€
[AOCTOBEPHOCTb U HEMPOTUBOPEYMBOCTb;

chopmynmpoBaTh 3anpochl U NPUMEHATL Pa3nMyYHble METOAbI NpY Noucke u oTbope BGruonornyeckon
NHopMaLuUn, He0BXOAUMON ANS BbINOMHEHUS y4eOHbIX 3a4ay;

le/lOGpeTaTb OrnbIT NCMNOJIb30BaHUA MH(bOpMaLl,VIOHHO-KOMMyHI/IKaTI/IBHbIX TEXHONOMM, coBepLUeHCTBOBATb
KynbTypy akKTUBHOIO UCNOJib30BaHNA Pa3yiMYHbIX MOUCKOBbIX CUCTEM;

CaMOCTOSITENbBHO BbIGUPaTb ONTUManbHYH (OpPMY NpeacTaBneHUss G1oNorMiyeckon MHopmMaummn (CXembl,
rpacoukm, gmarpaMmmbl, TabnuLbl, PUCYHKN U OPYroe);



NCnonb3oBaTh Hay4HbIM A3bIK B KAYECTBE cpeacTBa npu pabote ¢ Gnonornyeckon MHopMaumen:
NPUMEHATb XMMUYECKME, hrn3mdeckme n maTteMmaTmyeckme 3Hakm n cMMBonbI, oopmynel, abbpesunatypy,
HOMEHKNaTypy, UCNONb30BaTb 1 Npeobpa3oBbiBaTb 3HAKOBO-CUMBONIMYECKME CPeACTBaA HArNA4HOCTY;

BNafeTb HaBblkaMU pacrno3HaBaHUS 1 3alUUTbl MHOPMAaLKU, MHAOPMAaLIMOHHOW 6e30MacHOCTM NIMYHOCTH.
OBnageHue yHuBepcanbHbIMU KOMMYHUKaTUBHbIMU OeACTBUSIMU:
1) obweHune:

OCYLLECTBIATb KOMMYHUKALIMM BO BCEX cdiepax XU3HUW, aKTUBHO y4acTBOBaThb B Auarore Unv OuUCcKyccum rno
cylwecTBy obcyaaeMon TeMbl (YMeHue 3a1aBaTh BOMNPOCHI, BbICKAa3biBaTb CY)XAEHNS OTHOCUTENBHO
BbINOSIHEHMS NpeanaraeMoi 3agaym, y4nTbiBaTb UHTEPECHI U COMMacoBaHHOCTb NMO3ULMIA APYTnX
YYaCTHMKOB Avarnora Unm auckyccum);

pacrno3HaBaTb HeBepbarnbHble cpecTBa 0OLEeHMs, NOHMMAaTb 3Ha4YeHNe CoLManbHbIX 3HAKOB,
NpeanockINoK BO3HUKHOBEHUS KOHAMUKTHBIX CUTYaLWiA, YMETb CMArYaTh KOHIUKTLI M BECTU NEPEroBopbI;

BrageTb pasnunyHbIMK crnocobamm o6LLEHMS U B3aMMOAENCTBUSA, NOHUMaTb HaMepPEeHUst ApYrux nioden,
NPOSIBNATb YBAXUTENbHOE OTHOLLIEHME K cOBeceHNKy 1 B KOPPEKTHOW hopme hopMynmpoBaThs CBOU
BO3pPaXeHus;

Pa3BEPHYTO U FTIOFMYHO M3raraTb CBOK TOYKY 3PEHUS C UCMONMb30BaHNEM SI3bIKOBbLIX CPEACTB.
2) coBMeCTHas feATeNbHOCTb:

NMOHMMaTb M MCNONb30BaTb NPEMMYLLECTBA KOMAHAHOW M MHONBMAYANLHOW paboThl NpW peLleHun
obuonornyeckon npobnemsl, 060CHOBbLIBaTL HEOHXOAMMOCTb NMPUMEHEHMWS rPYNNOBbLIX OpM
B3aMMOLENCTBUSA NPU peLLleHnn y4ebHoM 3agauu;

BblGMpaTh TEMATUKY U METOAbI COBMECTHbLIX AEACTBUMN C YYETOM OBOLLMX MHTEPECOB U BO3MOXHOCTEWN
Ka)Xaoro YrieHa KonnekTunea,

NPUHMMATL LEN COBMECTHOW AEATENbHOCTU, OPraHM30BbIBaTb M KOOPAMHMPOBAaTL AEVCTBUS MO eé
OOCTWKEHMIO: COCTaBNATh NMnaH AeiCTBUIA, pacnpeaensaTbh ponu ¢ y4ETOM MHEHWI y4acTHUKOB, obcyxaaTh
pesynbTaTbl COBMECTHOW paboThi;

OLieHMBaTb Ka4eCTBO CBOErO BKaza U KaXaoro y4acTHUKa KOMaHabl B OOLLMI pe3ynbTaT no
pa3paboTaHHbIM KpUTEPUSIM;

npeanaratb HOBblE NPOEKTLI, OLIEHUBATb MOEW C NO3VLUM HOBU3HbI, OPUrMHANBHOCTU, MPaKTUYECKOM
3HaYNUMOCTU;

OCYyLLEeCTBIIATb NO3UTUBHOE CTpaTerm4eckoe noseaeHme B pasrinvHbiX CUTyalmax, NpoABiATb TBOPHECTBO U
BOO6pa)KeHI/16, ObITb MHNLMATUBHbLIM.

OBnapgeHue yHUBepCanbHbIMU PErynsaTUBHbIMU OeACTBUAMM:
1) camoopraHusaums:

ncrnonb3oBaTb GUONOrMYeckne 3HaHUS s BbISBNEHMUS npo6neM N NX peweHna B XNM3HEHHbIX U y‘-le6HbIX
cuTyaumnax;

BbI6VIpaTb Ha ocHoBe BMONOrMYecknx 3HaHWi LieneBble U CMbICINOBbIE YCTAHOBKM B CBOUX OEeNCTBUNAX 1
NOCTYMNKax No OTHOLUEHUIO K >KUBOW npupoae, cBoemMy 340p0OBbH U 340POBbH OKPYXakLLNX;

CaMOCTOATENIbHO OCYLLECTBIIATb NO3HaBaTENIbHYHO 0eATEeSIbHOCTb, BbIABIIATb I'IpO6J'IeMbI, CTaBuUTb N
d)OpMyJ'II/IpOBaTb cobCTBEHHbIE 3a4a4M B o6pasoBaTean0|7| 0eATEeNbHOCTU N XN3HEHHbIX CUTYaUUAX;

CaMOCTOATENBHO COCTaBNATL NS1aH peLleHns NpobnemMbl C Y4ETOM MMEHLLIMXCS PeCypCoB, COOCTBEHHbIX
BO3MOXHOCTEN U NPeanoYTeEHUN;

AaBaTb OLUEHKY HOBbIM CUTYaLUAM;
pacwmnpAaTb pamMkKn yqeGHoro npegmMeTa Ha OCHOBE JIM4YHbIX I'IpeD,I'IO'-ITeHVIVI;
Jenatb OCO3HaHHbIN Bbl60p, aprymeHTnpoBaTtb €ro, 6paTb OTBETCTBEHHOCTb 3a pelleHne;

oLeHuBaTb NPUOBPETEHHBIN OMbIT;



crnoco6cTBOBaTH (HOPMUPOBAHUIO U NMPOSIBNEHMIO LLMPOKOW 3pyANLIMK B pasHbIX 06NacTsax 3HaHWi,
MOCTOSIHHO MOBhLIWATL CBON 06pa3oBaTenbHbIN U KYNbTYPHbLIA YPOBEHD.

2) CaMOKOHTpOIb:

AaBaTb OLEHKY HOBbIM CUTYaLUUsiM, BHOCUTb KOPPEKTMBLI B A€ATENbHOCTb, OLeHVMBaTb COOTBETCTBUE
pe3ynbTaToB LENsiM;

BflageTb HaBblkaMu No3HaBaTENbHOW pedneKkcMm Kak 0CO3HaHUS COBEpPLUAEMbIX AENCTBUN U
MbICITUTENBHbIX MPOLECCOB, NX pPe3ysfibTaTOB U OCHOBaHWIA, UCNOMb30BaTb NPUEMbI pedniekCnn Anst OLEHKN
cuTyauuu, Bblbopa BEPHOro peLleHus:;

yMeTb OLEHMBaTb PUCKM U CBOEBPEMEHHO NPUHUMATb PELLEHMUS MO NX CHIDKEHWIO;
NPUHUMaTb MOTVBbI U @apryMeHTbl APYrMX Npu aHanuse pesynbTaToB AeATeNbHOCTY;
3) NnpuHATHUE cebAa u Apyrux:

NpuMHMMaTb cebd, NoOHMMas CBOM HEAOCTaTKU N JOCTOMHCTBA;

NpYHMMaTb MOTUBbI U apryMeHTbl ApYrnx Npu aHanuse pesynbTaTtoB AesTeNbHOCTH;
npu3HaBaTb CBOE NPaBo M MpaBo APYrMX Ha OLIMOKY;

pa3BuBaTb CcnocobHOCTb NOHMMATbL MUpP C NO3nUnnN Opyroro 4yenoBeka.

NMPEOMETHbIE PE3YJIbTATbI

MpeomeTHble pe3ynbTaTbl ocBoeHUs nporpaMmmbl COO no 6uonorum Ha 6a3oBOM YpPOBHE BKITHOHAOT
cneunduyeckme ansi ydebHoro npegmeTta «brnonorms» HayyHble 3HaHWUS, yMEHMs 1 cnocobbl AeUCTBUIA MO
OCBOEHWIO, MHTEpNpeTauMm n Npeobpa3oBaHnio 3HAHWIA, BUAbI AEATENbHOCTY MO NOSy4YEeHUI0 HOBOTO
3HaHMSA U NPUMEHEHNIO 3HAHUM B Pa3riMYHbIX YYEOHbBIX CUTYaUMsiX, a TaKkKe B pearnbHbIX XXM3HEHHbIX
CUTyaumsiX, CBA3aHHbLIX ¢ Ouonoruen. B nporpamme npegmeTHble pe3ynbTaThl NPeAcTaBeHbl Mo rogam
oby4eHus.

MpeameTHble pe3ynbTaTbl OCBOEHUS y4ebHoro npeameTta «buonorusi» 8 10 knacce JOMKHbI OTpaxaTb:

ChOPMUPOBAHHOCTL 3HAHUI O MECTE 1 PoNn BUOMNOrMN B CUCTEME HAYYHOIO 3HaHUSA €CTECTBEHHbIX HayK, B
dhopMmnpoBaHMM COBPEMEHHOWN ECTECTBEHHO-HAYYHOWN KapTUHbBI MUpa 1 HAYYHOro MMPOBO33PEHMS, O BKNaae
POCCUICKUX N 3apyOeXHbIX Y4EHBIX-OMOMOroB B passutue 6uonornm, PyHKUMOHaNbHON rPaMOTHOCTH
YyenoBeka ANg peLleHns XU3HEHHbIX 3a4avy;

YMEHME pacKpblBaTb cogepaHme BUonormyeckmx TeEPMUHOB U NMOHATUI: XXMU3Hb, KNeTka, OpraHnsm,
MeTabonnam (0OMeH BeLLEeCTB U NpeBpaLleHne aHeprn), romeocTas (Camoperynsums), ypoBHeBas
OpraHmMsaLms XnBbIX CUCTEM, CaMOBOCMpou3BeaeHne (penpoaykumns), HacneacTBEHHOCTb, U3MEHUYMBOCTD,
pOCT 1 pa3BUTUE;

yMeHve nanaratb buonormyeckme teopun (KnetovyHas, XxpOMOCOMHast, MyTauMOHHas, LeHTpanbHasa gorma
MonekynspHon 6uonoruu), 3akoHbl (I'. MeHgens, T. MopraHa, H. V. BaBunoBsa) 1 y4eHus (0 ueHTpax
MHOroo0pasusi U NPOUCXOXOEHUS KyNbTYpHbIX pacteHuin H. V. BaBunosa), onpegensaTb rpaHuLbl NX
NPUMEHUMOCTHU K XMBbIM CUCTEMAM;

yMeHune Bnagetb Mmetogamm Hay4yHoro no3HaHuA B ouonoruu: Ha6mop,eH|/|e N onncaHme XmnBbIX CUCTEM,
npoueccos n SABINEHNN, OopraHunsauuna n nposeneHue onornormnyeckoro 9KCNepnumMeHTa, BblABMXXEeHne
r’mnoTesbl, BblABNEHUE 3aBUCUMOCTU MeXAy nccnegyemMmbiMmmn BefiM4nHamu, obbsicHeHne NONy4YeHHbIX
pe3ynbTatoB, NCNOJIb30BAHHbIX HAYy4YHbIX NOHATUN, TGOpVIIZ N 3aKOHOB, YMEHMEe aenatb BblBOObl HA
OCHOBaHUM NOJTy4YEHHbIX pPe3yJibTaToB;

yYMeHMe BblaeNnATb CyleCTBEeHHbIE NMPU3HaKKU BUPYCOB, KINETOK NPOKapUoT N 3yKapuoT, OOHOKNETOYHbIX U
MHOTIOKNeTO4YHbIX OPraHn3mMos, 0coBeHHOCTH npoueccos: obmeHa BellecTB n npespaweHna sHeprum B
KneTke, d)OTOCVIHTe3a, nnacTtn4ecKkoro n aHepreTn4eckoro obmeHa, xeMocuHTE3a, MMTO3a, Menosa,
onnoaoTBOPEHUA, Pa3MHOXEHUA, HOMBUAYaAlIbHOIro pa3BnTUA opraHnama (OHTOFeHe3);



YMeHUE NPUMEHSTb NMONyYeHHble 3HaHMSA AN 06bACHEeHNsI GUONOrMYeCKMX NPOLIECCOB U SBMNEHUIA, ANS
NPUHATUA NPaKTUYECKNX PeLLIeHNIA B NOBCEOHEBHOM XN3HU C Lienbto obecrneveHns 6e30nacHoCT CBOEro
300pOBbS U 300POBbS OKPY>KaIOLLMX NoAen, cobrnoaeHUs HOPM rpaMOTHOMO NMOBEAEHUS B OKpY»KatoLLen
NpupoaHoN cpeae, NoOHMMaHNe HeoGX0AUMOCTM UCTIONb30BaHUS OOCTVXXKEHWUIA COBPEMEHHO GUonorum
GUOTEXHOMNOINIM ANa PaLMOHanNbLHOro NPMPOAOMNOSb30BaHUS;

YMEeHUe pellaTb 3fieMeHTapHble reHeTu4eckme 3agadm Ha MOHO- U D,I/IFVI6pVI,EI,HO€ CKpeuwinBaHue,
cuenrieHHoe HacrnenoBaHme, COCTaBlidATb CXeMbl MOHOFVIGPI/ID,HOFO CKpelimBaHua ona npencka3aHud
HacneaoBaHUA NPU3HakoB y OpraHM3MoB,;

yMeHe BbINONHATb NabopaTopHble 1 NpakTudeckue paboTsbl, cobnogatb npaeuna npu pabote ¢ y4ebHbIM
n nabopaTtopHbiM 060pyaOBaHNEM;

YMEeHUe KpUtn4eckn oueHnBatTb N UHTEpNpeTnpoBaTb I/IH(bOpMaLJ,I/IIO Buonormnyeckoro coaepxxaHusa,
BKIMHOYaWLYy ncesgoHay4Hble 3HaHUA U3 pa3finyHbliX NCTOYHNKOB (Cpe,D,CTBa MaccoBom MH(bOpMaLlVIM,
Hay4YHO-nonyndpHble MaTepI/IaJ'IbI), 3TUYECKME acnekTbl COBPpEMEHHbIX nccnegoBaHuin B buonoruu,
MeanunHe, GoTexHonornu;

yMeHMe co3fgaBaTb COOCTBEHHbIE MUCbMEHHbIE U YCTHbIE COObLLEHNSA, 0606LLasi BUONOrnyeckyto
MHbOpPMaLMIO N3 HECKONBbKNX UCTOYHUKOB, FPaMOTHO UCMOMb30BaThb NOHATUMHLIA annapaTt 6uonoruu.

MpeameTHble pe3ynbTaTbl OCBOEHUS y4ebHoro npeameTta «buonorusi» 8 11 knacce JOMKHbI OTpaxaTb:

CHOPMUPOBAHHOCTL 3HAHUI O MEeCTe 1 PoNn GMONOrMn B CUCTEME HAYYHOIO 3HaHUSA €CTECTBEHHbIX HayK, B
dhopMmnpoBaHMM COBPEMEHHOWN ECTECTBEHHO-HAYYHOW KapTUHbI MUpa Y HAayYHOro MMPOBO33PEHMS, O BKNaae
POCCUINCKNX N 3apyOEXHbIX YYEHBIX-OMONOroB B pa3sute 6uonornm, PyHKUMOHaNbHON rPaMOTHOCTH
YyenoBeka ANg peLleHns XU3HEHHbIX 3a4avy;

YMEHUWe pacKpbliBaTb codep)kaHne b1onornyecknx TEPMUHOB U NMOHATWIA: BUA, NONynsuus, reHodpoHA,
3BONOUMS, ABUXKYLLME CUMbl (haKTopbl) SBOMOLMK, NMPUCNOCOBNEHHOCTb OPraHM3MoB, BUOA006pasoBaHue,
akonoruyeckue akTopsbl, 3Kocuctema, NPoAYLEHTbl, KOHCYMEHTbI, PeAYLEHTbI, LIeNu NUTaHus,
aKonoruyeckas nupammuga, buoreoueHos, buocdepa;

yMeHue nanaratb 6ronoruyeckme Teopun (aBontoLmoHHasa Teopus Y. [lapeuHa, cMHTeTUYecKas Teopus
3BOMIOLMK), 3aKOHbI 1 3aKOHOMEPHOCTU (3apoabieBoro cxoacTtea K. M. bapa, yepeaoBaHuns rnaBHbIX
HanpasneHun n nyten aponounn A. H. CeBepuoBa, y4eHus o buocdepe B. N. BepHagckoro), onpegenstb
rpaHunLbl X MPUMEHUMOCTH K XXMBbIM CUCTEMAM;

yMeHve BnagaeTb MeTo4ammn Hay4yHoro nosHaHus B 6uonorum: HabnoaeHne n onncaHmne X1BbIX CUCTEM,
NPOLIECCOB U ABMEHWUIA, OpraHM3auus 1 NpoBeaeHne G1oNorMYeckoro 9KCNepUMeHTa, BbIABMKEHNE
rMNoTe3bl, BbiIBNEHWE 3aBUCUMOCTU MEXAY UccneayemMbiMu BENMYMHaMn, 06 bsCHEHME NOMYYEeHHbIX
pe3ynbTaToB, UCMOMb30BaHHbLIX HayYHbIX MOHSTUIA, TEOPUIA U 3aKOHOB, YMEHMWE AenaTh BbiBOAbI Ha
OCHOBaHWM MONyYeHHbIX Pe3ynbTaToB;

YMEHUE BbIAENSATb CyLLECTBEHHbIE NPU3HAKN CTPOEHMS BMONOrMYecknx 0O LEKTOR: BUAOB, MONYNSLNA,
NpPOAYLEHTOB, KOHCYMEHTOB, peayLeHTOB, OMOreoLeHO30B N 3KOCUCTEM, OCODEHHOCTH MPOLIECCOB:
HacrneacTBEHHON N3MEHYMBOCTU, ECTECTBEHHOIO 0TO0Opa, BUA00Opa3oBaHus, NPUCNoCcoOIeHHOCTH
OpraHn3MoB, OeNCTBMS 3KONOrMYeckmx OakTopoB Ha OpraHU3Mbl, NepeHoca BELLLECTB 1 MOTOKa 3Hepruu B
3KOCUCTEMAX, aHTPOMOrEeHHbIX N3MEHEHUIN B 9KOCUCTEMAX CBOEN MECTHOCTU, KPYrOBOPOTa BELLECTB U
BroreoxnMmmnyeckmx LUuknoB B buocdepe;

yMeHVe NPUMEHATb MOJyYeHHblE 3HaHWUA Anst 06 bACHEHNS BMONOrMYECKNX NPOLLECCOB U SIBMNEHWI, Ans
NPUHATUS NPAKTUYECKUX PELLEHWNIA B MOBCEAHEBHOW XWU3HU C Lienbtio obecrneveHns 6e30nacHoCTM CBOEro
300POBbS U 300POBbS OKPY>KaOLLMX Ntofen, cobroaeHnss HOpM rpaMOTHOTO NOBEAEHUS B OKpY»KatoLLei
npupoaHon cpeae, NoHMMaHne HEOOXOAMMOCTM UCNONb30BaHMS AOCTMKEHUIA COBPEMEHHOW Gronorumn ans
paunoHanbHOro NPUPOAONONbL30BAHMS;

YMEHME peLlaTb 3NIieMeHTapHble BUonornyeckne 3agaydm, CoCTaBnNATb CXeMbl MEPEHOCA BELLECTB U SHEPTUM
B aKocucTtemax (Lenu nutaHus);

yMeHMe BbINONHATL NabopaTopHble N NpakTudeckne paboTbl, cobnogats npasuna npu pabdoTe ¢ y4ebHbIM
1 nabopaTtopHbIM 000pyaOBaHMEM;

YMEHUE KPUTUYECKN OLLEHUBATb U MHTEPNPETUPOBATbL MHpopMaLMIO B1ONOrMyeckoro cogepxaHus,
BKITIOYAIOLLYIO MCEBAOHAYYHbIE 3HAHWS U3 Pa3fMYHbIX MCTOYHUKOB (CPeACcTBa MacCcoBOW MHGOpMauuu,



Hay4YHO-MONynsApHbIe MaTepuansbl), paccMaTpusaTth rnobanbHble 9Konornyeckme npobnemsi
COBPEMEHHOCTM, (hOPMUPOBaTh MO OTHOLLEHMIO K HUM COGCTBEHHYIO MO3ULINIO;

yMEHMe co3aaBaTb COOCTBEHHbIE MMCbMEHHbIE N YCTHbIE coobLLeHus, 0606Laa Gruonornyeckyto
NHOPMAaLNIO N3 HECKOTNBKUX UCTOYHUKOB, FPaMOTHO UCMOMNb30BaTh NMOHATUMHLIN annapaTt Guonoruu.

TEMATUYECKOE NINAHUPOBAHUE

10 KINACC
HaumeHoBaHMe KonunyectBo yacoB
Nen/n | paspenos u Tem ” AneKkTpoHHbIe (uncpoBkIe)
nporpamMmbi Bcero | OHTRPONBHbIE | & naGore | ©OPa3oBaTenkHuie pecypce!
paboTbl
BubnunoTteka
! Buionioms kak Hayka 2 0.5 LIOK https://m.edsoo.ru/7f41c292
> >KuBbie cucTeMbl 1 1 BubnunoTteka
MX opraHusaums LIOK https://m.edso0.ru/7f41c292
3 XUMUYECKNIA COCTaB 8 1 Bubnuoteka
N CTPOEHME KNeTKN LIOK https://m.edsoo.ru/7f41¢c292
4 YKnsHepeAaTenbHOCTb 6 BubnuoTteka
KneTkn LIOK https://m.edso0.ru/7f41¢c292
Pa3amHoxeHune n
5 MHONBMAYanbHOe 5 1 Bubnuoteka
pasBuTue LIOK https://m.edsoo.ru/7f41¢c292
OpraHn3aMoB
HacnegctBeHHOCTb
6 N U3MEHYMBOCTb 8 1.5 Bubnuoreka
' LIOK https://m.edso0.ru/7f41¢c292
OpraHn3aMoB
Cenekuus
7 OpraHn3MoB. 3 Bubnunoteka
OcHoBbl LIOK https://m.edso0.ru/7f41c292
ounoTexHonormum
8 PesepBHoe Bpems 1 Bubrnorea
P P LIOK https://m.edsoo.ru/7f41¢c292
OBLUEE KONMMYECTBO 34 5 4
YACOB MO NPOIrrPAMME
11 KNNACC
HaumeHoBaHUe KonunyectBO YacoB
Ne n/n Pa3aenos 1 Tem AneKkTpoHHbIe (uncpoBkie)
MbOrbAMMbI Bcero KoHTp. MpakTtn obpasoBaTernbHbie pecypchbl
porpa paboTbl paboTbl
1 3BontoUnoHHas 9 1 Bubnunoteka
ovonorus LIOK https://m.edsoo.ru/7f41cc74
BosHukHOBeHME U
2 A3BUTUE XKN3HN 9 0.5 Bubnuoreka
P ' LIOK https://m.edsoo.ru/7f41cc74
Ha 3emne




OpraHuambl 1

3 OKDVIKAIOLLAS 5 1 Bubnunoteka
Py W LIOK https://m.edsoo.ru/7f41cc74
cpega
s | Sononmecue 0 BuSmoTo
LIOK https://m.edsoo.ru/7f41cc74
CUCTEMBI
5 PesepBHoe Bpemst 2 Bubnuorexa
P P LIOK https://m.edsoo.ru/7f41cc74
OBLIEE KOJIMYECTBO 34 5 25

YACOB MO NPOIrPAMME

NOYPO4YHOE NMIMAHUPOBAHUE

10 KNNACC

Ne n/n

Tema ypoka

Kon-Bo yacoB

DaTa

Bcero

Mpak.
paboTbl

n3yveHus MHdopmaLus

MeToabl NO3HAHUSI XXUBOW NPUPOLbI.
YPOBHU OpraHmn3aLmnm Xneon Npupoabl.
MpakTnyeckas pabota Ne 1
«W/cnonb3oBaHne pasnnyHbIX METOAOB
npuv usdyyeHmn Gronornyeckux
00BbEeKTOB»

0.5 05.09.2023

Xnmmnyeckuin coctaB KneTkn. Bopa un
MUHeparbHble CONu

12.09.2023

Benkun. Coctae n ctpoeHune 6enkos

19.09.2023

depmeHTbl — Buornorudeckne
kaTanuaartopbl. JlabopatopHasa paboTta
Ne 1 «MN3yyeHne kaTanuTmyeckom
aKTUBHOCTW (hepMeHTOB (Ha npumepe
amunasbl Uy Katanasbl)»

0.5 26.09.2023

Yrnesogbl. Jlunuasl

03.10.2023

HykneunHoBble kncnotbl. ATO

17.10.2023

UcTopusa n metoabl N3y4eHust KNneTku.
KneTtoyHas Teopus

24.10.2023

KneTka Kak LenocTHas XuBasi cuctema

31.10.2023

CTpoeHne 3yKkapnoTU4ECKON KIETKN.
JTabopaTtopHas paboTa Ne 2
«M3y4eHune cTpoeHus KneTok
pacTEHWI, XXMBOTHbIX, rP1boB 1
GakTepuin Nog MUKPOCKOMOM Ha
roTOBbIX MUKpOMpenapaTax u ux
onucaHme»

0.5 14.11.2023

10

MeTtabonuam. QHepreTnyeckm oomeH

21.11.2023

OdononHuTtenbHasn




11

doToCHHTE3. XEMOCUHTES3

28.11.2023

12

BrvocuHTes 6enka. TpaHckpunums u
TpaHcnsauns

05.12.2023

13

O606LueHne 1 noBTOpEHNE

12.12.2023

14

KoHTponbHasa paboTta Ne1

19.12.2023

15

MeToapbl n OOCTMXKEHMSA CENeKLMmn
pPacTeHUN M XKUBOTHbIX

26.12.2023

16

JKM3HEHHbIW LUMKN KNeTku. [leneHne
kneTkn. Mutos. JllabopaTtopHas paboTta
Ne 3 «HabntogeHne mmutosa B KrneTkax
KOHYMKa KOpeLlKa Nyka Ha roToBbIX
MUKpornpenapaTax»

0.5

16.01.2024

17

HekneTouHble oopMbl XXU3HU —
BUPYCbI

23.01.2024

18

CDOprI pPa3MHOXeHnA opraHnM3moB

30.01.2024

19

Mewno3s

06.02.2024

20

O6pas3oBaHue 1 pa3BUTHE NOJTOBbLIX
kneTtok. OnnogoTBOpeEHME.
JlabopaTtopHas paboTa Ne 4
«M3yyeHne cTpoeHust NOMOBbIX KNETOK
Ha roToBbIX MUKponpenapaTax»

0.5

13.02.2024

21

NHanemaoyanbHoe passutue
OpraHvM3moB

20.02.2024

22

(eHeTMKa — HayKa o
HacneacTBEHHOCTU U N3MEHYMBOCTHU

27.02.2024

23

3akoOHOMEPHOCTU HacneLoBaHWs
npu3HakoB. MoHormépuaHoe
CKpeLlvBaHue

05.03.2024

24

AvrnbpuaHoe ckpelmBaHue. 3akoH
He3aBMCUMOro HacneAoBaHUs
NpU3HaKoB

12.03.2024

25

CuenneHHoe HacnegoBaHue
npusHakoB. JlabopaTopHas pabdoTta Ne
5 «N3yyeHne pesynbTaToB
MOHOIMOpPUAHOro 1 AMrMbpunaHoro
CKpeLUMBaHus y Apo3ocurnbl Ha
roToBbIX MUKpOMNpenapaTax»

0.5

19.03.2024

26

leHeTuka nona. HacnegoBaHue
NPU3HaKOB, CLIEMMEHHbIX C MOMOM

02.04.2024

27

M3meHumBOCTb. HEHacneacTeeHHas
n3mMeH4YnBOCTb. JlabopaTtopHas paboTta
Ne 6. N3yyeHne moamdukaunoHHOM
N3MEHYMBOCTN, MOCTPOEHNE
BapuaLMoHHOro psiga u
BapMaLUMOHHON KPUBON»

0.5

09.04.2024




HacneacrtBeHHasi UBMEHYMBOCTb.
JlTabopaTtopHas paboTa Ne 7. «AHanus

28 . 1 0.5 16.04.2024
MyTauun y po30dusibl Ha FOTOBbIX
MUKpornpenapatax»
29 ["eHeTuKa yenoBeka 1 23.04.2024
30 Cenekuma kak Hayka 1 npouecc 1 30.04.2024
31 BuoTexHonorua Kak otpacnb 1 07.05.2024
npou3BOACTBa
PesepBHbiln ypok. O606LLeHme no
32 Teme «HacneacTBEHHOCTb U 1 14.05.2024
M3MEHYNBOCTb OPraHM3MOBY»
33 KoHTponbHasa pabota Ne2 1 21.05.2024
34 PesepBHbIN ypok 1 28.05.2024
OBUIEE KOJTMYECTBO YACOB IO 34 4
NMPOrPAMME
11 KINACC
Kon-Bo yacoB
HOarta JdononHutenbHas
Nen/n | Tema ypoka Bcero Mpak. n3yveHus nHcpopmauums
paboTbl
OBoNOLMA U METOAbI €€ N3YYEHNS.
1 VcTopua npeacraBneHnin o passutum 1 04.09.2023
YKM3HW Ha 3emne.
2 [okasaTenbcTBa 3BOMOLNN 1 11.09.2023
3 Mukpoasontouus. Bug. Kputepun 1 18.09.2023
BUaa
Monynauusa kak anemeHTapHas
eavHuLUa B1aa 1 9BOJOLMUN.
4 JTabopaTtopHasa paboTa Ne 1 1 0.5 25.09.2023
«CpaBHeHue BngoB no
MOPONOrMYeckoMy KpUTEPUIO»
5 ABwxyLine cunbl (SNeMeHTapHble 1 02.10.2023
dakTopbl) 3BOMHOLMMK
6 EcTtecTtBeHHbI 0TOOp 1 ero hopmbl 1 09.10.2023
PesynbTaThl 9BOMIOLMUN:
npUcnocobeHHOCTb OPraHN3mMoB r
7 BngoobpasoaHue. JlabopatopHas 1 05 16.10.2023
pabota Ne 2 «OnncaHune
npucnocobneHHOCTN opraHMama n eé
OTHOCUTENBHOIO Xapakrepa»
HanpaeneHusa n nytu
8 Makpo3aBosoumMm. HeobpatnmocTtb 1 23.10.2023
3BOMOLNK
9 MponcxoxaeHne XnsHu Ha 3emne 1 30.10.2023




10

"eoxpoHonorus. PasBuTune XnsHu Ha
3emne no apam n nepmoaam

13.11.2023

11

OcCHOBHbIe 3Tanbl 3BONOLUK
pacTUTENBHOIO 1 XXMBOTHOrO MUpa.
Mpaktuyeckas padota Ne 1
«M3yyeHne nckonaembix OCTaTKoB
pPacTEHWU 1 XKNBOTHbIX B KONNEKLMUSIX»

0.5

20.11.2023

12

CoBpemeHHasi cuctema
opraHn4eckoro Mupa

27.11.2023

13

O606LueHne 1 noBTOpEHNE
N3y4YEHHOro

04.12.2023

14

KoHTponbHas paboTta Ne1

11.12.2023

15

OBOMOUMSA YenoBeKa (aHTponoreHes)

18.12.2023

16

Oswxyuine cunel (hakTopbl)
aHTponoreHesa

25.12.2023

17

OCHOBHble cTagun 3BOMOLUK
yenoseka

15.01.2024

18

Yenoseueckne packl 1 NpUpoaHbIE
aganTaumm Yenoseka

22.01.2024

19

O606LeHne no Teme
«BO3HVMKHOBEHMWE M Pa3BUTUE XKN3HU
Ha 3emne»

29.01.2024

20

Okonorus kak Hayka. Cpebl 06MTaHus
1 3Konornyeckme dakTopsl

05.02.2024

21

ABnoTtuyeckue akTopsbl.
JlTabopaTopHas paboTa Ne 3.
«Mopdonoruyeckne ocobeHHOCTH
pacTeHui U3 pasHbIX MECT OBUTaHUS».
JlTabopaTopHas paboTa Ne 4.
«BnusHme cBeTa Ha pocT n passuTue
YepEHKOB Koreyca»

0.5

12.02.2024

22

BuoTunyeckme dakTopbl

19.02.2024

23

OKonorn4yeckne xapakTepucTmku
nonynsaumu. MpakTnyeckas pabota Ne
2 «[logcyéT NNOTHOCTU NONYNALUUIA
pasHbIX BUOOB pacTEHNN»

0.5

26.02.2024

24

CoobulecTBa opraHM3MoB —
ounoueHo3s

04.03.2024

25

3Konorm4yeckme cucTembl
(akocuctembl)

11.03.2024

26

OCHOBHbIe NOKasaTenu 3KOCUCTEMbI.
Okornorndeckue nupamuabl. Ceolictea
akocuctem. Cykueccus

18.03.2024

27

IMprpoaHble 3kocUCTEMBI

01.04.2024




28 AHTPONOreHHLIE 3KOCUCTEMBI 1 08.04.2024

29 Buocdepa — rnobanbHas akocuctema 1 15.04.2024
3emnu

30 3aKOHOMEpPHOCTU CyLLECTBOBAHNS 1 22 04.2024
Buocoepnl

31 YenoseyecTBo B 6rocdepe 3emnum 1 29.04.2024

32 O6o06LweHne Tembl «CoobLyecTBa n 1 08.04.2024
3KONOrn4yeckne cUCTeMbI»

33 KoHTponbHasa pabota Ne2 1 15.04.2024

34 PesepBHbIN ypok 1 29.04.2024

OBLUEE KONMMYECTBO YACOB N0 34 25

MPOrPAMME :

YYEBHO-METOAWYECKOE OBECIMNEYEHUE OBPA30OBATEJIbBHOIO NMPOLIECCA
OBA3ATEJIbHbIE YHEBHbIE MATEPUAIbI A1 YYEHUKA

* buornorus, 10 knacc/ benses [.K., Obimwuy .M., KysHeuosa J1.H. n gpyrue; nog pegakunen bensiesa
O.K., Oeimwuua .M., AkumoHepHoe obuiectBo «M3gaTtenbcTtBo «[poceeLleHne»

* buornorus, 11 knacc/ bensies [1.K., bopoawnH MN.M., Obimwny, .M. n gpyrue; nog pegakunen bensaesa [.K.,
Obimwuua .M., AkumoHepHoe obLecTBo «MN3pgaTtensctBo «lpocBeLleHne»

METOAONYECKUE MATEPWUATDbI ANA YYUTENA

MeToamnyeckoe nocobue

LUNDPOBbLIE OBPA30OBATEJIbHbLIE PECYPCbI U PECYPCbI CETU UHTEPHET

http://bio.1september.ru
http://college.ru/biologiya/
http://www.eco.nw.ru
http://www.sbio.info
http://www.darwin.museum.ru
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