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MNOACHUTENbHASA 3AMACKA

Mpun paspaboTke Nnporpammbl MO BUONOrMKM TEOPETMYECKYHO OCHOBY ANS onpeaeneHnsi NoaxoaoB K
dhopmMmnpoBaHuto coagepkaHus y4ebHoro npegmeTa «brnonorusi» coctaBUnn: KOHUENTYyanbHble
nonoxeHna ®roC COO o B3anmMoobyCNOBNEHHOCTU LieNen, CoOAepKaHns, pe3ynbTaToB oby4yeHus u
TpeboBaHWN K YPOBHIO NMOAFOTOBKM BbIMYCKHUKOB, NONOXEHMS 06 0OLUX Lensax U npuHumnax,
XapaKTEPM3YOLLMX COBPEMEHHOE COCTOSAAHME CUCTEMBI cpeaHero obLiero obpasoBaHns B
Poccuinckon denepaumm, a Takke NonoxeHust o cneumdmrke 6uonormumn, eé aHaveHnn B No3HaHNN
XNBOW Npmpoabl 1 obecnevyeHnn CyLLLeCTBOBaHNS YenoBeveckoro obuectea. CornacHo Ha3BaHHbIM
NONOXEHUSIM, onpeaeneHbl OCHOBHbIE (OYHKLMKM NporpaMMbl Mo Gruonornm n eé cTpykTypa.

Mporpamma no 6uonorum gaéT npeacTtaenexHme o Lensx, 06 obulel ctpaternm obyyeHms,
BOCNUTaHNS U pa3BuTUa obyyaromxcs cpeactsammn y4ebHoro npegmeta «bronorusi», onpegenset
obs3aTenbHOe NpeaMeTHOE coaepXaHue, ero CTPYKTypy, pacnpeaeneHne no pasgenam u remam,
pEKOMeHOYEMYIO NOCNeaoBaTENbHOCTL U3yYeHUs y4ebHOro MaTepumana ¢ y4€TOM MeXNPeAMETHbIX
N BHYTPUNPEAMETHBIX CBA3EN, NOrMkM obpasoBaTenbHOro npouecca, BO3pacTHbIX 0COGEHHOCTEN
oby4atoLmxcs.

B nporpamme no 6monoruun Takke y4nTbiBatoTCA TPEOOBaHMS K MNaHUPYEMbIM JIMYHOCTHBIM,
MeTanpeaMeTHbIM 1 NpeaMEeTHbIM pe3ynbTaTam 00y4eHus B hOpMMPOBAHUMN OCHOBHbIX BUAOB
y4ebHO-No3HaBaTENbHOM AeATENbHOCTU/YYEOHBIX AENCTBUN 00yYatoLLMXCA MO OCBOEHUIO
coaepxaHna buonornvyeckoro obpasoBaHus.

B nporpamme no 6uonorun (10—11 knaccel, 6a30BbIi YPOBEHb) peann3oBaH NPUHLMM
NpPeeMCTBEHHOCTU B U3ydeHMM Buonornm, bnarogaps Yemy B Hel NpocMaTprBaeTcs
HanpaeBreHHOCTb Ha pPa3BUTME 3HAHUIN, CBA3AHHBLIX C OPMUPOBAHNEM €CTECTBEHHO-HAY4YHOrO
MUPOBO33PEHMS, LLEHHOCTHbLIX OPUEHTALMIN JIMYHOCTUN, SKOMOrMYECKOro MbILLNEHNS], NPeaCcTaBneHni
0 340pOBOM 00Opase Xn3Hu 1 6epexHbIM OTHOLLEHMEM K OKpY>KatoLLLe NpupoaHon cpeae. MNoatomy
HapsiAy € n3yyeHneM obLLedMOonorMyecknx TEOPUIA, a Takke 3HaHUM O CTPOEHNN XKUBbIX CUCTEM
pa3HOro paHra u CyLLHOCTN OCHOBHbIX MPOTEKAIOLLMX B HUX NPOLIECCOB B NporpamMme no 6uonorum
yAENEHO BHMMaHNE NCMNOSb30BaHNIO MOMYYEHHbIX 3HAHUI B MOBCEAHEBHOM XU3HW ANS peLleHuns
NpVKNagHbIX 3agad, B TOM Yncne: npounakTukn HacneacTBEHHbIX 3ab0neBaHNin YenoBeka,
MEeOMNKO-TEHETUYECKOrO KOHCYIbTUPOBaHMSA, 060CHOBaHMS 3KOMNOrMYEeCKM LiernecoobpasHoro
NnoBeAEeHMs B OKpYXXatoLLen NpupoaHon cpene, aHanuaa BNnsHUS X03sMCTBEHHON AeATeNIbHOCTH
YyerioBeka Ha COCTOSIHUE MPUPOLHBLIX M MCKYCCTBEHHbLIX 9KOCUCTEM. YCUINEHNE BHUMAHMS K
MpUKNagHoW HanpaBneHHOCTH y4ebHoro npegmMeTa «bronornsi» NpoAnKToBaHO HEOBXOAMMOCTLIO
obecneyeHnst yCrioBui s peLleHns 0gHOM 13 akTyarbHbIX 3a4a4 LUKONTbHOro 6G1Monornyeckoro
obpa3zoBaHus, kKoTopasi npeanonaraetT opMUpoBaHNe y 06yYaoLLMXCs CNOCOBHOCTH
aganTMpoBaTbCs K UBMEHEHMAM OUHAMWYHO pPa3BMBatOLLIErOCS COBPEMEHHOIO Mupa.

Bronorus Ha ypoBHe cpegHero obuiero obpasoBaHns 3aHMMaeT BaxkHoe mecTo. OHa obecnevmBaeT
dopmmpoBaHme y 0bydaloLNXCcsi NPeACTaBNEHNA O HAy4YHOW KapTUHE MMpa, PacLLUMPSIET U
obo6LaeT 3HaHMS O XXUBOW NMpUPoAE, €€ OTNMYNTENBHBIX NPU3HAKax — YPOBHEBOW OpraHu3auun un
3BOMIOLMM, CO34aET YCNOBUSA ON1S: MO3HAHMS 3aKOHOB XMBOW NpUpoabl, OpMUPOBaHMS
byHKLMOHANBbHON rPaMOTHOCTH, HABbLIKOB 300POBOro 1 6e3onacHoro obpasa X13Hu, 3KONOrM4ecKoro
MbILUIEHUS, LLEHHOCTHOIO OTHOLLIEHWS K )XMBOW MPUPOAE U YEMNOBEKY.

BornbLuoe 3HauyeHne Guonornsa MeeT Takke ANs PELIEHNs BOCNUTATENbHbIX U pasBMBaloLLIMX 3agad
cpeaHero obulero obpasoBaHusi, counanusaumm obydatowmxcs. MiayyeHne buonorum obecneymsaet
ycrnoBusi Anst bopMMpPOBaHMS MHTENMNEKTYanbHbIX, KOMMYHUKALMOHHBLIX U MHEOPMaLMOHHBIX
HaBbIKOB, 3CTETUYECKOMN KyNbTypbl, CNOCOOCTBYET MHTErpaumum GUONorM4eckmnx 3HaHui ¢
npeacTaBneHnsIMN U3 OpYrMx y4ebHbIX NPEeaMeTOoB, B YaCTHOCTU, (OU3NKU, XUMUK 1 reorpadni.
HasBaHHble NonoXeHus o npegHasHavYeHnn y4ebHoro npegmeTa «bronorusi» coctaBunm ocHoBy
ONs onpeneneHnst NoAxo4oB K OTOOPY U CTPYKTYPUPOBAaHUIO Ero COAEPXXaHusl, MpeacTaBNeHHoro B
nporpaMmme rno Guonoruu.

OTt60p cogepxaHmsa y4ebHoro npeameta «buonorus» Ha 6a30BOM ypOBHE OCYLLIECTBNEH C NO3ULUNIA
KynbTypOocoobpa3Horo noaxoaa, B COOTBETCTBUM C KOTOPbIM OByyatoLLMecs: 4OMKHbI OCBOUTb



3HaHUA N YMEHUS, 3Ha4YMMble Ans PopMMpoBaHMs obLLEN KyNbTypbl, Oonpeaensitowme ageksaTHoe
NnoBedEeHME YENOBEKA B OKpY>KatoLLLEN NPUPOOHON cpeae, BocTpeboBaHHble B NOBCEAHEBHOW XN3HU
N npakTnyeckon geatenbHocTn. Ocoboe MecTo B 3TOM CUCTEME 3HAHUN 3aHUMAIOT SfIEMEHTbI
coAeprkaHns, KOTopble CrykaT OCHOBOWN AN hOpMMPOBaHUA NPeaCTaBNEHNN O COBPEMEHHOM
€CTECTBEHHO-Hay4YHOW KapTUHE MUPA U LLEHHOCTHbBIX OPUEHTALNAX JIMYHOCTKN, CMOCODCTBYHOLLMX
rymaHusauum 6uonornyeckoro obpasoBaHus.

CTpyKTypMpOBaHue cofepkaHus y4ebHOro matepuana B nporpaMmme no 6G1onorMm ocyLLecTBEHO C
YYETOM MPUOPUTETHOTO 3HAYEHWUSI 3HAHUI 06 OTNNYUTENBHBLIX 0COBEHHOCTSAX XMBOW NpUpoabl, 0 eé
YPOBHEBOW OpraHM3aLun 1 3BoNoLMN. B cooTBETCTBUM C 3TUM B CTPYKTYpe y4ebGHoro npegmeTa
«Buonoruay BblaeneHbl cnegytoLwme cogepkatenbHble NMHMKN: «Bbronorust kak Hayka. MeToabl
Hay4Horo nosHaHusi», «Knetka kak 6uonormyeckasi cuctemar», «OpraHuam kak Guornorvyeckas
cuctemar, «Cructema n MHoroo6pasme opraHM4eckoro Mmpay, «OBOSOLMS KUBOW NPUPOAbI»,
«OKOCUCTEMbI 1 NPUCYLLME UM 3aKOHOMEPHOCTUY.

Llenb usyyeHnns y4ebHoro npegmeta «bronorusi» Ha 6a3oBOM ypoBHe — OBrafeHne
06y4arLWUMNCS 3HAHUSIMU O CTPYKTYPHO-(YHKLMOHANbHOM OpraHn3aumm 1BbIX CUCTEM Pa3HOro
paHra u npmobpeTeHne YMEeHUN NCNOoNb30BaTb 3TU 3HAHWUS AN TPaMOTHbLIX AEACTBUIA B OTHOLLEHUM
06EKTOB KMBOW NPUPOAbLI U PELLEHNSI Pa3fUYHbIX XKM3HEHHbIX NPOGNeM.

HocTmxeHne uenu nyyveHust ydebHoro npegmeta «brnonorusay» Ha 6a3oBom ypoBHe
obecreynBaeTcsl peLleHeM CrneayLLmxX 3agay:

OCBOEHUE 00y4aLLNMNCS CUCTEMBI 3HAHWIA O BUOMNOrMYECKMNX TEOPUSIX, YHEHUAX, 3aKOHAX,
3aKOHOMEPHOCTSX, rMnoTesax, npasunax, Cryxallimx oCHOBOW Af1si (POPMUPOBaHNA NpeacTaBrneHum
O eCTECTBEHHO-HAy4YHOW KapTUHE MMpa, O METOAAX Hay4HOro NO3HaHWs, CTPOEHUU, MHOTro00pasnn n
0COBEHHOCTAX XKMBbLIX CUCTEM Pa3HOrO YPOBHS OpraHM3aunn, BbIAAOLWMXCS OTKPbITUSIX U
COBPEMEHHbIX UCCneaoBaHuaX B Guonoruu;

(bOpMVIpOBaHVIe Yy o6yqarou.l,mxc;| no3HaBaTes1bHbIX, MHTENNEKTYyalbHbIX U TBOPYECKNX
cnocobHocTen B npouecce aHanmaa gaHHbIX O NyTAX pa3BUTUA B Guonoruu Hay4HbIX B3rna40s,
naen n Nogxonos K N3YyYEHUIO XKNBbIX CUCTEM PaA3HOIo ypoBHA OpraHunsaunu,

CTaHOBIIEHNE Yy ODy4atoLLMXCa 00LWen KynbTypbl, OYHKLUMOHAINbHOM rPaMOTHOCTU, pasBUTNE YMEHUN
0B BACHATbL M OLLEHNBATb SIBNIEHUSA OKPYXKatoLLLEero MMpa XXMBOW NPUPOAbl Ha OCHOBaHUM 3HaHWUIA U
OnbITa, NOMYyYEeHHbIX NPY U3y4eHun bronoruu;

hopMMpoBaHUe y 00yYaroLLMXCS YMEHMI UNNIOCTPUPOBATL 3HAaUYEHNE BUOMOrMYECKNX 3HAHUIN B
NpaKkTUYeCcKon AesATEeNbHOCTM YenoBeka, pasBuTUN COBPEMEHHbIX MEANLIUMHCKMX TEXHOMOMMI 1
arpobuoTEXHONOINIA;

BOCMMTaHNE YOEXXOEHHOCTM B BO3MOXHOCTW MO3HAHWSI YEMOBEKOM XNBOW NPUPOAbLI, HE06X04MMOCTH
0epeXXHOro OTHOLLEHUS! K Hell, COBNIoAeHNst STUYECKUX HOPM MpU NPoBeAEHNN BUONOrn4Yecknx
nceneanoBaHui;

0CO3HaHWe LIeHHOCTY B1ONOTMYECKMX 3HAHWI ANs NMOBbLILLEHUS] YPOBHS 9KOMOTMYECKON KymnbTypbl,
AN (hOPMUPOBaAHNS HAy4YHOrO MUPOBO33PEHUS;

NPUMeHEeHNe NPUOBPETEHHBLIX 3HAHWUIA U YMEHWUI B MOBCEQHEBHOW XN3HM 151 OLEHKN NOCneacTBUM
CBOEW AeATENbHOCTU MO OTHOLLEHMIO K OKpY»KatoLLen cpeae, COGCTBEHHOMY 340POBbIO,
0060CHOBaHMe 1 cobnoaeHne mep NpogUnakTukM 3abonesaHui.

B cucteme cpegHero obuiero obpasoBaHus «brnonorusy, nsydaemas Ha 6a3oBOM YpOBHe, SIBNSIETCS
obsa3aTenbHbIM y4ebHbIM NpegMeToM, BXOASALWMM B COCTaB NpeaMeTHoln obnacTtu «EcTtecTBeHHO-
Hay4Hble NpegMeTbI».

Ons n3yyeHms 6uonornm Ha 6a3oBOM ypoBHe cpeaHero obLero obpasoBaHus oTBoANTCS 68 4acoB:
B 10 knacce — 34 yaca (1 4yac B Hegent), B 11 knacce — 34 yaca (1 yac B Hegento).

COAEP>XAHUE OBYYEHUA

10 KINNACC



Tema 1. Buonorus kak Hayka.

Buonorusa kak Hayka. CBA3b 6G1MonorMm ¢ obLLECTBEHHBIMU, TEXHUYECKUMW U APYIMMU
€CTECTBEHHbIMUN Haykamu, unocodmren, STUKON, 3CTETUKON 1 npaBoM. Ponb Gronoruun B
GOpMMPOBaHNN COBPEMEHHOM Hay4YHOWN KapTuHbI Mmnpa. Cuctema 6UoNorMyYecknx Hayk.

MeToabl N03HAHNSA XKUBOW npupoabl (Ha6mo,u,eH|/|e, JQKCNEPUMEHT, onncaHne, namepeHue,
KJ'IaCCI/ICbI/IKaLI,VIFI, mMoaenupoBsaHue, ctatuctnyeckas 06pa60T|<a ,El,aHHbIX).

OemoHcTpauum:

MopTtpeTsl: Y. OapswuH, I'. MeHgenb, H. K. Konbuos, k. YotcoH n ®. Kpuk.
Tabnuubl 1 cxembl: «MeToabl MO3HAHUSA XNBOW NPUPOabLI».
NaGopaTtopHblie u npakTnyeckue paboTbl:

MpakTnyeckas pabota Ne 1. «/cnonb3oBaHne pasnnyHbIX METOLOB NPU U3Y4EHWUM BUONOTNYECKNX
OOBEKTOBY.

Tema 2. )KuBble cuctemMbl U UX OpraHu3aums.

XuBble cuctemsbl (buocuctemsl) Kak npeameT ndydeHus Guonorun. OTNNYME XMBbIX CUCTEM OT
HeopraHuyeckon npupoapl.

CeoncTtea bmocmcTeM 1 nx pasHoobpasme. YpOoBHU opraHusaumm BMocucTem: MONEKYNSIPHbLIN,
KNEeTOYHbIN, TKaHEBbIN, OPraHU3MEHHbIN, NONYNALUOHHO-BULOBOW, 9KOCUCTEMHbIN
(6roreouieHoTUYECKNIN), BUOCHEPHBIN.

JdemMoHcTpauum:

Tabnuubl 1 cxembl: « OCHOBHbIE MPU3HAKN XU3HN», «YPOBHN OpraHM3aLmm XXMBON Npupoabl».
O6opynosaHue: mogens monekynsl [HK.

Tema 3. XMMHUUYECKUIN COCTaAB U CTPOEHUE KIeTKN.

XUMUNYECKUIN COCTaB KNETKN. XUMUYECKMNE INTIEMEHTbI: MaKpPO3NIEMEHTbI, MUKPO3nieMeHTbl. Boga n
MUHEepanbHble BELLECTBa.

®yHKUMM BOAbI M MUHEparnbHbIX BELLECTB B kneTke. MoaaepxaHne ocMoTruyeckoro 6anaHca.

Benkn. CoctaB 1 cTpoeHne 6enkoB. AMUHOKUCIIOTLI — MOHOMepbl 6enkoB. HesameHnMble 1
3aMEHNMble aMUHOKMNCIOTbI. AMUHOKUCIIOTHBIA COCTaB. YPOBHU CTPYKTYPbLI OENKOBOW MOSEKY bl
(nepBnYHas, BTOpUYHas, TpETUYHAS U YETBEPTMYHAsA CTPYKTypa). XMMUYecKkne ceoncTea Genkos.
Bronornyeckue yHKUMn 6enkoB.

depmeHTLl — Bronormdeckme Katanuaartopbl. CTpoeHne bepMeHTa: akTUBHLIN LEHTP, CyOcTpaTHas
cneumdmnyHocTb. KohepmeHTbl. BuTamuHbl. OTnnymsa hepMeHTOB OT HEOPraHNYECKMX
KaTanm3aTopoB.

YrneBoabl: MOHOcaxapuabl (roko3a, pubosa u ge3okcMpubosa), agucaxapuabl (Caxaposa, nakrosa)
N nonucaxapuabl (Kpaxman, rmMkoreH, uenntonosa). buonormyeckne yHKLMM YrneBO4OB.

Jivnngpl: Tpurnuuepuabl, hochonunuasl, ctepovabl. M'apodunneHo-rmapodobHLIe CBOMCTBRA.
Bronornyeckue pyHkummn nunmaoe. CpaBHeHMe yrierogoB, 6€nKoB 1 NUNUAOB Kak MCTOMHUKOB
3Hepruu.

HyknewnHosble kucnotbl: JHK n PHK. Hykneotnabl — MoHOMeEpPbI HYKNENHOBbLIX KMCOT. CTpoeHne n
dyHkunn OHK. Ctpoerne n dyHkumm PHK. Bugbl PHK. AT®: ctpoeHue n doyHKumnun.

LinTonorna — Hayka o knetke. KnetouyHas Teopus — npyumep B3aMMoaencTans ngen n paktos B
Hay4HOM no3HaHuU. MeToabl N3y4YeHnst KNeTKu.

KneTka Kak uenocrtHas xumBas cuctema. ObLume NnpusHaky KNeTok: 3aMKHyTasi Hapy»kHast MembpaHa,
monekynbl JHK kak reHeTMyeckun annapar, cuctema cuHTe3a 6enka.



Tunbl KNETOK: ayKapuoTudeckas u npokapmotmdeckasd. OcobeHHOCTN CTPOEHUS MPOKapNOTUHECKON
kneTtkun. KnetouyHas cteHka 6akrepun. CTpoeHue aykapnotmyeckon knetkn. OCHOBHbIE OTNNYMSA
pacTUTenbHOW, XXMBOTHOW N FPUBHON KNEeTKW.

MoBEPXHOCTHBLIE CTPYKTYPbI KNETOK — KNeTOYHasi CTEHKA, IMUKOKANMKC, UX (OYHKLNN.
MnasmaTtuyeckas membpaHa, eé cBoncTBa U hyHKUuK. LinTonnasma v eé opraHovapl.
OpHomeMbGpaHHble opraHouabl knetku: AMC, annapat FonbaXku, NM3ocoMbl. MonyaBTOHOMHbIE
opraHouabl KNeTK: MUTOXOHAPUK, NnacTuabl. MponcxoxaeHne MUTOXOHAPWIA 1 nnacTma. Buapl
nnacTtua. HemembpaHHble opraHomabl KNeTkn: pubocoMbl, KNETOUHbIA LLEHTP, LEHTPUOSM, PECHUYKN,
XIyTUKKU. OYHKLUM OpraHoUZoB KNeTku. BkroyeHus.

AOpo — perynsaTopHbIi LeHTp kneTku. CTpoeHne siapa: saepHasi obonodka, kapyonnasva,
XPOMaTVH, SAPbILLKO. XPOMOCOMbI.

TpaHCnopT BELLECTB B KIETKe.
OemoHcTpauum:

MopTpeThbi: A. JleBeHryk, P. I'yk, T. LWLUBaHH, M. LLUnengeH, P. Bupxos, [x. YoTcoH, ®. Kpuk, M.
YunkuHe, P. ®panknuvH, K. M. Bap.

[Ounarpammebl: «PacnpegeneHme XMMnU4ecknux arieMeHToOB B HEXMBOW npupoae», «PacnpegeneHve
XUMWNYECKNX IITEMEHTOB B KUBOW NMPUPOSE».

Tabnuubl n cxembl: «lNepunognyeckast Tabnuua XMMUYECKUX 3NeMeEHTOBY, «CTpoeHne MONneKynbl
BOoAbl», «brnocuHTes benka», «CTpoeHne monekynbl 6enkay, « CTpoeHne hepmeHTay,
«HykneunHosble kucnotbl. AHK», «CTpoeHne monekynsl AT®», « CTpoeHne aykapnoTuyeckon
KneTkny, « CTpoeHne XMBOTHOWM KNeTkny, « CTpOeHNe pacTUTENbHON KneTkmy», «CTpoeHne
NPoKapmnoTUYecKon KneTkny», « CTpoeHne sapa KneTkny, «Yrnesoab!y, «Jinnngply.

O6opynoBaHue: CBETOBOW MUKPOCKON, 06opyaoBaHne aAnsd npoBeaeHNsa HabnogeHuin, n3amepeHnin,
3KCMEPUMEHTOB, MUKpONpenapaThl PACTUTENbHbIX, }KUBOTHbLIX 1 BakTepuarnbHbIX KNeTok.

JNTaGopaTtopHble u npakTuyeckue paboTbl:

JlTabopaTtopHas pabota Ne 1. «M3yyeHne KaTanMTMyYeckon akTMBHOCTU (hepMEHTOB (Ha Nnpumepe
amunasbl Unu katanasbl)».

JlTabopaTtopHas pabota Ne 2. «M3yyeHne CTpoeHns KNEeTOK pacTEHUN, XXNBOTHBLIX U DaKTepuin nog
MWKPOCKOMNOM Ha roTOBbIX MUKpOMpenapaTax U Ux onnucaHmey.

Tema 4. )KusHegeaTenbHOCTb KNETKMU.

OOmeH BeLecTB, UM MetTabonnam. AccumMmmnauus (NnacTmyeckuin 06MeH) n guccMMmmnsaums
(3HepreTnyeckuii 06MeH) — Be CTOPOHbI €4MHOrO npouecca MeTabonmama. Pornb 3aKoHOB
COXpaHeHWs BELLIECTB U SHEPTUN B MOHMMaHUK meTabonmama.

Tunbl obmMeHa BeLeCcTB: aBTOTPOMHbLIN 1 reTepoTpodHbIN. Ponb doepmMeHTOB B 0OOMEHE BELLECTB U
npeBpaLLeHnn 3HEPTUN B KINETKE.

dotocmHTe3. CBeToBada 1 TeMHoBas dasbl oTocMHTE3a. Peakunn potocnHTesa. OpdpekTmBHOCTb
doTocuHTesa. 3HavyeHme hoToCcMHTE3a AN XM3HM Ha 3emne. BnnsaHue ycnosuin cpebl Ha
hoToCHHTES3 1 CNOCOGbLI NOBLILLEHUS €r0 NPOAYKTUBHOCTU Y KYNbTYPHBIX PACTEHUN.

XeMocuHTe3. XeMocuHTe3npyLwme baktepnn. 3Ha4eHne XeMOCUHTE3a A1 XKUM3HU Ha 3emre.

OHepreTuyecknin obmeH B kreTke. PacluenneHve BelecTB, BblgeNeHne 1 akkymynupoBaHue
3HEpruun B kneTke. ATanbl aHepreTnyeckoro obmeHa. mukonus. bpoxeHne n ero BUabl.
KucnopogHoe okucneHue, nnm knetodHoe gpixaHne. OkncnntenbHoe ochopunuposaHme.
O dheKTMBHOCTL 3HEPreTU4eckoro obmeHa.

Peakunn maTtpudHoro cuHtesa. 'eHeTnyeckasa nHgpopmauusa n [HK. Peanusauusa reHeTnyeckon

MHdopMauumM B KneTke. MeHeTnYecknin Kog u ero CBomcTea. TpaHCKpUNuusa — MaTPUYHbIA CUHTE3
PHK. TpaHcnauusa — buocmHTes 6enka. 3tanbl TpaHenaumn. KogmpoeaHne ammnHokucnot. Ponb

pubocom B BMocunHTese bernka.



HekneTouHble popMbl XU3HM — BUPYChI. IcTopusa oTKpbITMA BUpycoB (O. W. iBaHoBCKMiA).
OcobeHHOCTM CTPOEHNS U XKU3HEHHOTO LiMKNa BUpYcoB. baktepuodarn. bonesHu pacteHuin,
XMBOTHBIX M YernoBeka, Bbi3biBaeMble BUpycamn. Bupyc nmmyHogedmumTa yenoseka (BUY) —
Bo3byauTtens CMOa. O6paTHasa TpaHckpunuums, pesepTasa n nHrerpasa. lNpodunakrmka
pacnpocTpaHeHus BUPYCHbIX 3aboneBaHui.

demoHcTpauum:
MopTpeTsl: H. K. Konbuos, [. . UsaHoBckui, K. A. Tumnpsases.

Tabnuupl 1 cxembl: «Tunbl IMTaHUA», «MeTabonuam», « MUTOXOHAPUA», «OHEPreTUYECKNn OBMEH»,
«Xnoponnact», «PoTocuHTe3d», «CtpoeHme OHK», « CTpoeHne n pyHKLMOHMPOBaHUE reHa,
«CuHTe3 benka», «'eHeTu4eckun kog», «Bupycei», «bakrepmnodarn», «CTpoeHNe 1 XXU3HEHHbIV
uunkn Bupyca ClMOa, 6aktepnodparar, «Pennukaums OHK».

O6opynoBaHue: mogenu-annnukaummn «Yasoenve OHK n tpaHckpunuusa», «buocuHres 6enkay,
«CTpoeHue kneTkm», Mogens cTpykTypbl AHK.

Tema 5. PaaMHOXeHue n umnHanBugyanbHoe pasButme opraHU3mMoB.

KneTouYHbIN UMK, NN XKU3HEHHbIN LMK KNeTKn. MIHTepdasa n mmntoa. lNpoueccol, npoTekarLme B
nHTepdase. Pennukauus — peakumsa matpuyHoro cuHtesa [AHK. CtpoeHne xpomocom.
XPOMOCOMHBIN Habop — kKapuoTun. OUnnonaHbIn 1 rannongHbIN XPOMOCOMHbIE HABOPbI.
Xpomatngbl. Lintonornyeckme ocHoOBbl Pa3MHOXEHUS U MHAMBUAYaNbHOIMO pasBMUTUS OPraHN3MoB.

HeneHue knetkn — mntos. Ctagmum mmntosa. lNpouecchl, Nporcxoasiume Ha pasHblx CTaamusx MUTo3a.
Brnonormnyeckun cmbicn MMTO3a.

Mporpammupyemast rnéenbs KNeTkM — anonTos.

dopMbl pasMHOXEHNS opraHn3MoB: 6ecrnonoe 1 nonosoe. Buabl 6ecnonoro pa3amMHOXeHUS:
AeneHne HagBoe, NoYKOBaHUE OAHO- U MHOFOKMETOYHbIX, CNOpooGpa3oBaHne, BEreTaTuBHOE
pa3mMHoXeHue. VIcKycCTBEHHOE KIMOHMPOBaHNE OpraHM3MOoB, Ero 3Ha4YeHne Ans cenekummn.

lMonoBoe pa3sMHOXeHWe, ero oTNN4YnUg oT ©ecnonoro.

Menos. Ctagum menosa. lNpoueccol, npomcxogsuine Ha ctagusax menosa. lNosegeHrne XxpoMocom B
menose. KpoccmHrosep. buonornyecknin cmbicn 1 3Ha4eHMe Menosa.

FameToreHes — npoLiecc 06pa3oBaHNsA MOMNOBbLIX KMETOK Y XUBOTHbLIX. MN0OMOoBbIE Xenesbl: CEMEHHMKM
1 andHnkn. OBpasoBaHne 1 PpasBUTUE NOSIOBbIX KNETOK — raMeT (CrnepmaTo3ons, SuuekneTka) —
cnepmatoreHes n oBoreHes. OCO6EHHOCTU CTPOEHNS ANLIEKINETOK U CnepMaTo30na0B.
OnnopoteopeHue. MapTeHoreHes.

NHaomenayanbHoe pa3sutue (OHToreHes). AmbpuoHanbHoe passuTne (ambpuroreHes). dTanbl
3aMOpPMOHANbLHOIO Pas3BUTUS Y MO3BOHOYHbIX XXMBOTHbIX: 4POOneHne, racTpynsuns, opraHoreHes.
MNMocTambproHanebHoe pa3suTue. Tunbl NOCTAIMOPUOHANBHOIO Pa3BUTUA: NPSMOE, HENPAMOoe
(nMumnHoYHOE). BnnsHme cpeapl Ha pasBuTNE OpPraHM3mMoB, hakTopbl, CMOCOGHbIE BbI3biBaTb
BPOXOEHHbIE ypoacTBa.

PocT n passutne pacteHmin. OHTOreHes LBETKOBOIrO pacTEHMS: CTPOEHUE CEMEHN, CTaanN pPa3BUTUS.
JemoHcTpauum:

Tabnuubl 1 cxembl: «POpMbl pa3MHOXEHNS OPraHM3MoB», «[JBOVHOE OMfI0A0TBOPEHUE Y LIBETKOBbIX
pacTeHuin», «BeretaTMBHOE pa3mMHOXeHUEe pacTeHuny, «[leneHune kneTkn bakrepuin», «CTpoeHne
NonoBbIX KNeTok», « CTpoeHne XpoMocombl», «KneTouHbin umkny, «Pennukauna OHKy, «Muto3»,
«Mewnosy, «psamoe n Henpsamoe pasBuTrE», « ameToreHes y MneKkonmuTaroLwmx 1 Yenosekay,
«OCHOBHbIe CTagMmn OHTOreHe3a.

O0bopynoBaHMe: MUKPOCKOM, MUKponpenapatbl «Cnepmato3onibl MNeKonuTaroLLeroy», « AnuekneTtka
MrekonuTatoLlero», «kKapmokmHes B KneTkax KopeLlka fyka», MarHuTHas MoAenb-annivkauus
«[eneHune knetkn», mogens [HK, mogenb metadasHon XpOMOCOMBbI.

NTaGopaTtopHblie un npakTnyeckue paboTbl:



Na6opaTopHas paboTa Ne 3. «HabniogeHne MUTO3a B KNeTKax KOHYMKa KOPELLKa MnyKa Ha roToBbIX
MUKponpenapaTax».

Na6opaTopHasa paboTa Ne 4. «M3ydeHne CTpoeHNs NoMnoBbIX KNETOK Ha roToBbIX
MUKponpenapaTax».

Tema 6. HacneacTtBeHHOCTb U UBMEHYNBOCTL OPraHM3MOB.

I'Ipep,meT N 3agayn reHeTukn. |/|CTOpI/IF| pPa3BUTUA FrEHETUKN. Pornb untonorum n 3M6pI/IOJ'IOFVIVI B
CTaHOBNEHUM reHeTunkn. Bknag pOCCI/IIZCKI/IX n 3apy6e>|<Hb|x y‘-IéHbIX B pa3BuUTnE reHeTukKn. MeToabl
reHEeTUKn (FI/I6pVIﬂOJ'IOFVI‘-IeCKI/IIZ, LMTOreHeTn4eCcKni, MOJ'IeKyJ'IFIpHO-FeHeTI/I‘-IeCKI/IIZ). OcHoBHbIE
reHeTU4eckne noHATUA. ['eHeTn4eckasa CMMBOSIMKA, ncnonb3dyemasd B CXemMax CerU.LMBaHMVI.

SaKOHOMepHOCTVI HacnegoBaHUA NPU3HaAKoOB, YCTaHOBIEHHbIE . Mengenem. MOHOFM6pVIﬂHO€
CKpelinBaHue. 3akoH eﬂVIHOO6pa3I/1$I FMGDWJ,OB NnepBOro noKoJieHn4. I'Ipanmo OOMUHNPOBaHUA.
3akoH pacLlienneHna npn3HaKkos. 'MnoTesa 4ncToThl rameT. NonHoe 1 HenosHoe OOMUHUPOBaAHUE.

ﬂMFM6pMﬂHO€ CKpelwinBaHue. 3aKoH He3aBMCMMOro HacneaoBaHUs NPU3HaKOB. LlMTOFeHeTW-IeCKI/le
OCHOBBbI /J,I/IFI/I6pVIﬂHOFO CKpeLwinBaHUA. AHanmsmpyrou_l,ee CKpelwinBaHue. Vicnonb3oBaHue
aHanm3npyroulero CKpelwmBaHna ana onpeneneHna redotumna ocobw.

CuenneHHoe HacnegoBaHue npusHakoB. PaboTta T. MopraHa no cuenneHHOMYy HacnegoBaHuo
reHoB. HapyLueHve cuenneHns reHoB B pe3ynbTaTe KPOCCUHroBepa.

XpOoMOCOMHast Teopusi HacrneacTBEHHOCTU. [eHeTuYeckne KapTbi.

eHeTrka nona. XpoMoCoMHoe onpeaereHne nona. AyTocoMbl 1 NMosfioBble XPOMOCOMbI.
FoMoramMeTHbIE U reTeporameTHble opraHuaMbl. HacneaosaHne NpusHaKoB, CLEMNEHHBIX C MOMOM.

MN3mMeH4YnBOCTb. BI/I/J,bI M3MEHYNBOCTU. HEHACeACTBEHHAA U HacneaCcTBEHHAdA. Ponb cpenbl B
HeHacnegCTBEHHON U3MEHYMBOCTU. XapakTepnctmka MognmnkaumoHHON N3MEHYNBOCTM.

BapuraunoHHbIi psa 1 BapnauuoHHas kpueas. Hopma peakumm npuaHaka. KonndectBeHHble U
KayeCTBEHHbIE MPU3HaKM 1 UX HopMa peakumn. CBoncTBa MOAMMUKALLMOHHON N3MEHYMBOCTM.

HacnepcrtBeHHas, unu reHotunmn4yeckas, nameH4mBoctb. KomOmnHaTnBHas nameH4mMBocTb. Menos un
MOsIoBOM MPOLECC — OCHOBA KOMOMHATUBHOM M3MEHYNBOCTU. MyTaumMOHHas N3MEHYMBOCTb.
Knaccudgmkaumsa MmyTaumin: reHHble, XpOMOCOMHbIE, FeHOMHbIE. YacToTa U NPUYUHBI MyTauni.
MyTareHHble hakTopbl. 3aKOH rOMOSIOrMYECcKUX PSAOB B HAacnNeaCTBEHHON nameH4msocty H. U.
Basunosa.

BHeFI,D,epHaFI HacnegcTtBeHHOCTb U UBMEHYMNBOCTb.

"eHeTuka YyenoBeka. KapnoTtun yenoseka. OCHOBHblE METOAbLI FEHETUKN YerioBeka:
reHeanorn4yeckni, 6rm3HeLoBbIN, LUTOrEHETUYECKUI, BUOXMMNYECKUIA, MOMEKYISAPHO-
reHeTnyeckuii. CoBpeMeHHOe onpeaeneHne reHoTuna: NofHOreHoMHOE CEKBEHNPOBaHUE,
reHoTUNMpoBaHue, B TOM Yncne ¢ nomoupbto MNUP-aHanun3a. HacnegcteeHHble 3aboneBanns
YyerioBeka: reHHble 0orne3Hn, 60nesHn ¢ HacneaCTBEHHOM NMpeapacrnofioKeHHOCTLI0, XPOMOCOMHbIE
6onesHn. Comatmyeckmne n reHepaTnBHble MyTauun. CTBOSOBbIE KNETKX. MprUHLMNbI 300pOBOro
obpas3a 13HW, ANArHoCTUKK, NPOUNAKTUKN U FIeYeHUs TeHeTu4ecknx donesHein. Meguko-
reHeTUYEeCKoe KOHCYNbTUpOBaHMe. 3Ha4eHne MeQUUMHCKON reHETUKM B MPeaoTBPaLLEHNN U
nevYeHnn reHeTnyecknx sabonesaHnn Yyernoseka.

HemoHcTpaumum:

MopTtpeTtnl: I'. MeHaenb, T. MopraH, I". e ®pus, C. C. YeTteepukos, H. B. Tumodeer-Pecosckui, H.
M. BaBurnos.

Tabnuubl 1 cxembl: « MoHOTMGPUAHOE CKPELLMBAHUE U €ro UUTOreHeTUYeckast OCHoBay, « 3aKOH
pacLLEensieHns 1 ero UMToreHeTMyeckas ocHoBa», «3aKOH YNCTOTbI rameT», «AurnbpuaHoe
ckpelwmBaHmey, «Llntonorndyeckne ocHoBbl AUrMBpPUOHOIo ckpewmBaHmsay», «Melos»,
«BsammoaencTene annenbHbiX reHoB», « eHeTUYecKme KapTbl PaCTEHWUI, XXMBOTHbBIX M YeroBeKay,
«eHeTuka nonay, «3aKOHOMEPHOCTU HacrNeQoBaHUS, CLIENTIEHHOTO C NONoM», «KaproTunbl
YyernoBeka N XMBOTHbIX», «Buabl naMeH4MBoCcTMY, «MoandrkaLMoHHas N3MEHYMBOCTbY,
«HacnepoeaHue pesyc-paktopay, «'eHeTuka rpynn kposu», « MyTalunoHHas N3MEHYUBOCTbY.



O6opynosaHue: mogenu-annnukaummn «MoHornbpuaHoe ckpelumBaHmne», «HenonHoe
OOMUHMPOBaHuey, «durnbpuaHoe ckpelumBaHmne», «lepekpEcT XpOMOCOM», MUKPOCKOM U
MukponpenapaT «[dpo3oduna» (HopmMa, myTaumm oopMbl KPbINTbLEB U OKpacku Tena), repbapui
«l"opox noceBHOM».

NaGopaTtopHble u npakTnyeckue paboTbl:

Na6opaTopHas paboTa Ne 5. «M3yyeHne pesynbTaToB MOHOMGPMAHOIO U AUrMGpUaHOro
CKpeLLMBaHusl y Apo30dnsibl Ha rOTOBbIX MUKpOMpenapartaxy.

JTabopatopHas pabota Ne 6. «M3yueHne MogndpukaLuMoHHON N3MEHUYNBOCTH, MOCTPOEHNE
BapuaLMOHHOro psga v BapMaumoHHON KPUBOMY.

JlabopatopHas pabota Ne 7. «AHanuM3 myTaumin y 4po30uribl Ha rOTOBLIX MUKpONpenapaTax».
MpakTnyeckasn pabota Ne 2. «CocTaBneHne 1 aHanna po4OCIOBHbIX YeNoBeKa».
Tema 7. Cenekumnsa opraHnamoB. OCHOBbl GUOTEXHONOIMM.

Cenekumsa kak Hayka 1 npouecc. 3apoxaeHue cenekumm n gomectmkaums. Yuenne H. U. Basnunosa
O LEHTpax NpPOUCXOXOEHUST 1 MHOrO00pasns KynbTypHbIX pacTeHuin. LieHTpbl nponcxoxaeHus
AOMaLLUHNX XMBOTHbIX. COpT, Nnopoaa, WwraMmm.

CoBpemeHHble MeToAbl cenekumn. MaccoBbIvi U MHOMBMAYaNbHbLIA OTOOPLI B CENEKLUN PACTEHUI U
XMBOTHbIX. OLeHKa akcTepbepa. bnuakopoacTBeHHOE ckpelmBaHne — MHGpUAWHr. Yncras nuHus.
CkpelumBaHune YncTbix NuHun. 'eTeposunc, unu rmbpuaHasn cuna. HepoactBeHHoOe CcKpelumBaHe —
aytopuaunnr. OtaanéHHas rmbpuansaumsa n eé€ ycnexu. VICKyCCTBEHHbIM MyTareHes 1 nonyvyeHune
nonumnnongos. JOCTMXEHNA cenekumm pacTeHNN, XNBOTHBLIX N MUKPOOPraHN3MOB.

BnoTtexHonornsa kak OoTpacnb nNpon3BoacTBa. "eHHas NHXEeHepua. STansbl co3aaHungd
pekoMOurHaHTHOM [JHK 1 TpaHCcreHHbIX opraHn3amoB. KnetovHas nHxeHepus. KneTouyHble KynbTypbl.
MukpoknoHanbHoe pasmMHoXeHne pacTeHnin. KnoHmpoBaHne BbICOKONPOOYKTUBHbIX
CENbCKOX035IMCTBEHHbIX OPraHN3MOB. JKOOrMYeckune n atmdeckme npobnemel. FMO — reHeTnyecku
MoandLMPOBaHHbIE OPraHU3Mbl.

[emoHcTpauuu:
MopTtpeTtsbl: H. N. BaBunos, Y. B. MnuypuH, I. [1. Kapnedexko, M. ®. /iBaHosB.

Tabnuubl 1 cxembl: kKapTa «LleHTpbl NpomcxoXaeHns 1 MHOroobpasms KyrnbTYPHbBIX PaCTEHUNY,
«lMopoabl AOMALLHMX XMBOTHBIX», «CopTa KynbTYPHbIX pacTeHun», «OTganéHHasn rubpuamnsaumnsy,
«Pabotbl akagemunka M. @. MeBaHoBay, «[lonunnonamsy», «O0bekTbl bBnoTexHonornny, «KnetouHble
KynbTypbl N KITOHNPOBaHME», «KOHCTpyMpoBaHME 1 NEPEHOC FrEHOB, XPOMOCOMY.

O06opynoBaHMe: Mynsbku NNo40B U KOPHEMSIOAO0B AUKUX (DOPM U KYNbTYPHbBIX COPTOB pacTeHUN,
rep6apun «CenbCKOX03aMCTBEHHbIE PACTEHUSY.

NaGopaTopHble u NpakTuyeckue paboTbl:

Okckypemst « OCHOBHbIE METOAbI U LOCTUXXEHNST CENEKUMM pacTEHNI N KNBOTHbLIX (Ha CENEKLMOHHYIO
CTaHLMI0, MIIEMEHHYI0 PePMY, COPTOMCNbITATENbHbIA YY4aCTOK, B TEMNMMYHOE XO3SANCTBO,
nabopaTtopuio arpoyHMBEpPCUMTETA UMW HAYYHOTO LIEeHTPpa)».

11 KINACC

Tema 1. dBonNOLUMOHHAA OMonorus.

Mpeanocbinkn BO3HNKHOBEHNS 3BOOLMOHHOM TEOPMX. DBONIOLMOHHAA TEOPUS U €€ MecTO B
6uonorun. BnvsiHne aBonNtOLNOHHON TEOPUMN HA pa3BUTME BUONOrMK 1 OPYrnx Hayk.

CeupetenbcTBa 3Bonoumm. [NaneoHTonornyeckue: nocnefoBaTenbHOCTb NOSIBNIEHUS BUAOB B
NaneoHTONorM4yecKkorn neTonncu, nepexogHsie gopmbl. bruoreorpadgmyeckne: cxogcTeo 1 pasnuyne
dayH 1 pnop MaTepuKkoB M OCTPOBOB.



SMGPVIOJ'IOFVI‘-IGCKVIGZ cxoacTtBa 1 pasnnyuna 3M6pI/IOHOB pa3HbIX BMAOB MO3BOHOYHbIX.
CpaBHVITeJ'IbHO-aHaTOMI/Il-IeCKI/IeZ rOMOJ10rn4Hble, aHanorn4yHble, pyauMeHTapHbl€ OopraHbl,
ataBuU3Mbl. MOJ'IeKyJ'IFIpHO-6I/IOXI/IMI/IquKI/IeZ CX0oAcCTBO MEXaH3MOB HacneaCTBEHHOCTU N OCHOBHbIX
MeTabonmyecknx I'IyTel7| Y BCeX OpraHn3mMos.

OBorntouMoHHas Teopus Y. JapsuHa. Mpeanockinkv BO3HMKHOBEHMS AapBMHU3Ma. [BUKYyLLME CUMbl
3BOMOLMM BMAOB No JapBuHy (M36LITOYHOE pasMHOXEHME MPU OFPaHUYEHHOCTU PECYPCOB,
HeonpeaenéHHas n3MeH4YNBOCTb, bopbba 3a CylecTBOBaHME, eCTECTBEHHbIN 0TOOP).

CuHTteTu4yeckasa Teopusi asontoumm (CTI) n €€ OCHOBHbIE MONOXKEHMS.
Mukpoaontouus. Monynauma kak eauHuLa Buga u SBONILMK.

ABvxyLime cunbl (hakTopbl) 3BOMOLMM BUAOB B Npupoae. MyTaumoHHbI NpoLiecc u
KOMBMHATUBHAas M3MEHUYMBOCTb. [MoNynALMOHHbIE BOMHbI U Apeid reHoB. M3onaumsa n murpaums.

EcTecTBeHHbI 0TGOp — HanpaBnsaoLLmMiA dakTop 3BonioLmn. GopMbl ecTeCTBEHHOro oTbopa.

an/ICI'IOCO6J'IeHHOCTb OpPraHn3MOB KaK pe3yrbTaTt 3BOJ1IOLUNN. anMepr I'IpMCI'IOCO6J'IeHI/IIZ Yy
OpraHn3mos. ApOMOpdﬁ)O3bI n mnagnoagantaumin.

Bun v BuooobpasosaHue. Kputepun Buaa. OcHoBHble (hopMbl BUA00Opa3oBaHWs: reorpaduyeckoe,
3KONOrnyeckoe.

MakpoaBsonioums. Popmbl 3BOMOLMN: dUNETUYeCcKas, AMBEpPreHTHas!, KoHBepreHTHas,
napannenbHas. HeoGpaTMMocTb 3BONOLUN.

[MpovcxoxaeHne oT HecneunanuampoBaHHbIX NpeakoB. [porpeccupyolasa cneynanmsauus.
ApanTtnBHas pagnaums.

JemMoHcTpauum:

MopTtpeTsl: K. NIuHHen, XK. b. Tamapk, Y. dapsuH, B. O. KoBanesckui, K. M. Bap, 3. lekkenb, O.
Mtionnep, A. H. CeBepuLoB.

Tabnuubl 1 cxembl: «Pa3BuTre opraHndeckoro Mmpa Ha 3emney, «3apoabiln NO3BOHOYHbIX
XXMBOTHbIX», «ApxeonTepuke», «PopMbl 60pbOLI 3a CyLLecTBOBaHNEY», K ECTECTBEHHbIV OTOOPY,
«MHoroobpasune copToB pacTteHuiny, « MHoroobpasue NopoA XMBOTHBLIX», «[lonynaunmny,
«MyTaLmMOHHasa N3MEHYNBOCTbY, «ApoMopo3bl», «Manoagantaumny, «Ob6Las gereHepauunsy,
«[BvXyLme cunbl aBonouMmny, «Kapta-cxema mapLupyta nytewecteus Y. [lapBuHa», «bopbba 3a
cylectBoBaHme», «prMcnocobneHHOCTL OpraHnamoBy, «[eorpaduryeckoe BMOooOpa3oBaHMeE,
«3JKonornyeckoe BnaooodpasoBaHne».

O06opynoBaHMe: KONMMeKUUsa HacekoMbIX C pasfmMyHbIMU TUNaMy OKpacku, HAabop NNoAOB U CEMSIH,
konnekuus «Mpumepsbl 3aMTHBIX TPUCNOCOBNEHUI Y XKNBOTHBLIX», MoAenb « OCHOBHbIE
HanpaeneHus 3BontoUMny, 06bEMHas mogenb « CTpOeHMe FofTOBHOMO MO3ra NMO3BOHOYHBIXY.

Buoreorpaduyeckasa kapta Mmupa, konnekuusa « Popmbl COXPaHHOCTU UCKOMaeMbIX XKUBOTHbIX U
pacTeHuin», Mmogens annnukaumnsa «epekpéct xpoMocoM», BNaxHble npenapatbl «Pa3sutue
Hacekomoroy», «Pa3BuTure narywkm», Mukponpenapat «dposoduna» (Hopma, MyTaunmn opmbl
KpbIfib€B 1 OKpacku Tena).

NaGopaTtopHble U npakTnyeckue paboTbl:
JlabopaTtopHas pabota Ne 1. «CpaBHeHue BMAOB MO MOPOSIOrMYECKOMY KPUTEPUIOY.

JlTabopaTtopHas pabota Ne 2. «OnucaHne npucnocobneHHOCTN opraHnama 1 eé OTHOCUTENBHOIO
Xapakrepay.

Tema 2. Bo3HMKHOBEHME U pa3BUTUE XKU3HU Ha 3emnie.

[oHay4dHble NpeacTaBneHnst 0 3apoXKaeHUN XN3HU. HaydHble rmnoTesbl BOSHUKHOBEHMS KN3HW Ha
3emne: abmoreHes n naHcnepmms. XmmMmumdeckasi 3Bontioumns. AGBMOreHHbI CUHTE3 OpraHNYeCcKnx
BELLECTB U3 HEOPraHNYEeCKMX. JKCNEPMMEHTaNbHOE NOATBEPXKAEHNE XUMUNYECKOWN 3BONIOLMMN.
HauanbHble aTanbl 6uonormyeckon apontoumun. Mmnoresa PHK-mupa. dopmumpoBaHme membpaHHbIX
CTPYKTYP 1 BO3HMKHOBEHME NPOTOKNETKU. [MepBble KNeTkN 1 nx aposnoums. PopmmnpoBaHme
OCHOBHBbIX Py }XWBbIX OPraHN3MOB.



Pa3BuTne xm3Hn Ha 3emne no apam u nepmofam. Katapxen. Apxenckas n npotepo3onckas apbl.
lManeo3olickas apa 1 e€ nepuoabl: KeMOPUNCKUIA, OPAOBUKCKUIA, CUITYPUNCKUA, EBOHCKUN,
KaMeHHOYronbHbIN, MEPMCKUN.

Me3so3sowckas apa n e€ nepuoabl: TpUacoBbIv, KOPCKUIA, MENTOBOMN.
KanHo3sowckas apa 1 e€ nepmofbl: naneoreHoBbIN, HEOreHOBbIN, aHTPOMOreHOBbIN.

XapaKTepMCTVIKa KnnmaTta n reofiorm4eckmnx npoueccos. OcHoOBHbIE aTanbl 3BONHOLMMK
pacTUTENbHOIro N XMBOTHOIO MMpa. ApOMOpCbOSbI Yy paCTeHI/IIZ M XMBOTHbIX. lNosaBneHue, pacuBeT n
BbIMUPaHMe rpynn >XmBbixX opraHM3MoB.

CurcTtema opraHM4eckoro Mmpa kak otpaxkeHue aBosntoumn. OCHOBHbIE cUcTemMaTuyeckue rpynmbl
OpraHn3MoB.

OBonoums Yenoseka. AHTpOI'IOJ'IOFI/IFI KaK HaykKa. PasBuTtune I'IpeﬂCTaBJ'IeHMﬁ O NpoucxoxaeHun
yernoseka. Metoabl n3yvyeHuna aHTponoreHesa. CxopctBa u pa3nnyna 4yernoseka N XMBOTHbIX.
Cuctemartunyeckoe NnonoxeHne Yyenoseka.

Oevxywwme cunbl (hbakTopbl) aHTponoreHesa. HacneacTBeHHas MUBMEHYMBOCTb M €CTECTBEHHbIN
oT60p. ObLecTBeHHbI 06pas3 XN3HW, N3rOTOBIIEHNE OPYAUIA TPYAA, MbILLNIEHNE, PeYb.

OcHOBHbIE CTaaun 1 BETBU IBOSMIOLMM YENOBeKa: aBcTparnonuTekn, Yenoeek ymensii, Yenosek
npaAMoxoasLUmnn, Yenosek HeaHaepTanbCkmi, Yenosek pasyMHbli. Haxoaku nckonaemMblxX OCTaTKoB,
BPEMSI CyLLECTBOBaHMWS, 0b6nacTb pacnpocTpaHeHns, 06bEM rofiloBHONO Mo3ra, obpas X13Hu,

opyAaus.

Yenose4veckme pacbl. OCHOBHbIE BonbLUMe packl: eBporneonaHasa (eBpasuickas), Herpo-
aBcTpanomaHas (skBaTtopuanbHas), MOHronomaHas (asmartcko-amepukaHckas). YepThbl
NpMCNOCOBNEHHOCTM NpeacTaBUTENEN YENOBEYECKMX pac K YCNOBUAM CyLLEeCTBOBaHMS. EQMHCTBO
yenoseyeckux pac. Kputnka pacmusma.

JdemMoHcTpauum:
MopTtpeTsbl: ®. Peau, 1. Mactep, A. . OnapwuH, C. Munnep, . Opn, Y. OapsuH.

Tabnuubl 1 cxembl: «Bo3HnkHoBeHME COMHEYHOM CUCTEMBI», « PasBUTNE OpraHN4Yeckoro Mmupay,
«PactutenbHas knetkar», «>KnotHas knetkay», «lpokapnoTtmnyeckas knetka», « CoBpemMeHHas
CUcTema opraHmM4eckoro mmpa», « CpaBHeHMe aHaTOMUYECKNX YEPT CTPOEHUS YeroBeka U
yenoBekoobpasHbIX 06e3bsiH», «OCHOBHbIE MECTa NaneoHTONOMMYECKNX HaX040K NPeaKoB
COBPEMEHHOrO YernoBekay», «[pesHenwmve noan», «[dpesHue nogny», «NepBble COBPEMEHHbIE
nogny, «Yenoseyeckme pachbi».

O6opynoBaHue: mynsbkun «lMponcxoxaeHue yernopeka» (60CTbI aBCTpanonuTeka, NMTekaHTpona,
HeaHaepTarnbLa, KPOMaHbLOHLA), Crenkn UM n3obpaxeHnUst KaMeHHbIX OpyaAMIA NepBOBLITHOTO
yernoBeka (kamHK-4yonnepsbl, pybuna, ckpebna), reoxpoHonornyeckas Tabnuua, konnekums «Popmbl
COXPaHHOCTM MCKOMAEMbIX XMBOTHbIX U PACTEHUIAY.

NaGopaTtopHble U npakTnyeckue paboTbl:

MpakTnyeckasn pabota Ne 1. «N3ydyeHne nckonaemblx OCTaTKOB PACTEHUIA U XKUBOTHbIX B
KOTEKLMSAXY.

OKCKypCust «DBOMNIOUMSA OpraHMyeckoro Mmpa Ha 3emne» (B eCTeCTBEHHO-HaYyYHbIN Unn
KpaeBegyecknin mysen).

Tema 3. OpraHnambl 1 oKpyXxarowas cpega.

JKonormng kak Hayka. 3agadn n pasgensl akonorun. MetTogbl 3KONOrMYecKnx nccnegoBaHuin.
OKornorn4yeckoe MMpoOBO33pEHNE COBPEMEHHOTO YernoBeka.

Cpe/:ual obuntanHus OpraHmM3moB: BOAHadA, Ha3eMHO-BO3a4yLWlHad, Nno4YBeHHadA, BHYyTPpUoOpraHM3MeHHas.

Okonornyeckme daktopbl. Knaccmudukaumsa akonorndyeckmx paktopos: abrnotmyeckme, buotmyeckmne
N aHTponoreHHble. [leicTBne akonormyecknx oakTopoB Ha OPraHN3MbI.



AburoTnyeckue akTopbl: CBET, TeMnepatypa, BnaxHocTb. oTonepnoamam. MNprucnocobneHus
OpraHn3MOB K [eCTBUIO abnoTnyeckmx dakTopos. Bruonornyeckne putmbl.

BbuoTtnyeckne d)aKTopr. Bugpl GuoTnyeckmx B3aMmogencTBuii: KOHKypeHUUA, XMWLHNYEeCTBO,
cMmMBb1o3 n ero (bOprI. napa3VITVI3M, Koonepauua, Mmytyanm3m, KOMMeHcanmim (KBapTI/IpaHCTBO,
HaXJ'Ie6HVIL-IeCTBO). AmMeHcanumam, HeVITpaJ'II/IBM. 3HayeHne GMoTNYECKMX B3aMMOOENCTBU ONis
cyweCtBOBaHUA OpraHM3MoB B NPUpoOgHbIX coobLuecTBax.

Jkonornyeckne xapakTepucTuk nonynsuumn. OCHOBHbIE NoKa3aTenu NonynsiLMmn: YNCNEHHOCTb,
NAOTHOCTb, POXOAeMOCTb, CMEPTHOCTb, NPUPOCT, MUrpaums. AnHammuka YNCNEeHHOCTM NOMynsaLmMm u
eé perynauus.

OemoHcTpauum:
MopTpeThl: A. FymbonbaT, K. ®. Pynbe, 3. ekkens.

Tabnuubl 1 cxembl: KapTa «[1pupogHble 30HbI 3emnny, «Cpeabl 06MTaHUSA OpraHM3MoBY,
«doTtonepuogmam», «lonynauumny, «3akOHOMEPHOCTU POCTa YNCNEHHOCTM NOMYyNSALMU UHY30pUN-
Tydbenbkuny, «lviesble Lenuy.

NaGopaTtopHblie u npakTnyeckue paboTbl:

JTabopatopHas pabota Ne 3. «Mopdonormyeckne ocobeHHOCTN pacTEHNN U3 pasHbIX MECT
oBuMTaHUNAY.

JlTabGopaTtopHas pabota Ne 4. «BnusiHne cBeTa Ha poCT 1 pa3BUTME YEPEHKOB KOoreycay.
MpakTnyeckasn pabota Ne 2. «[logcyéT NNOTHOCTM NONyNsLMIA pasHbIX BUOOB PAaCTEHNNY.
Tema 4. CoobLuecTBa U 3KONOrM4ecKkne CUCTeMbl.

CoobuecTBO opraHM3amMoB — 6moueHo3. CTpykTypbl BroLieHo3a: BUaoBas, MPpOCTPaHCTBEHHas,
Tpodhmyeckas (nuwesas). Bugpl-goMmmHaHThl. CBsA3M B OMoLEHO3E.

okonoruyeckme cnuctembl (akocuctemsol). NMoHATME 06 aKOCUCTEME M BuoreoLeHose.
®yHKLUMOHANbHbIE KOMMNOHEHTbI 3KOCUCTEMbI: NPOAYLIEHTbI, KOHCYMEHTbI, peayLeHTbl. KpyrosopoT
BELLECTB M NOTOK 3HEPTUN B aKocMcTeMe. Tpodumyeckme (N1LLeBble) ypoBHM 3KOoCUCTEMbI. MuLeBble
uenu n cetn. OCHOBHbIE NMOKa3aTenu 3KoCUCTEeMbI: Buomacca, NpoayKUMs. Jkonorndeckmne
nMpamMuabl: NPOAYKLMN, YNCIEHHOCTUN, BuoMacchl. CBOMCTBA 9KOCUCTEM: YCTONYMBOCTb,
camoperynsauus, passuTme. Cykueccusi.

MpupogHbie 3KOCUCTEMbI. DKOCUCTEMBI 03EP N PEK. DKOCMCTEMA XBONHOMO UM LUMPOKONMCTBEHHOIO
neca.

AHTpoONOreHHble akocucTeMbl. ArpoakocmucTemsl. Ypboakocuctembl. Bronornyeckoe u
XO3ANCTBEHHOE 3HAYEHNE arpo3KoCUCTEM N ypOOIKOCUCTEM.

BropasHoobpasne kak hakTop yCTOMYMBOCTM akocucTeM. CoxpaHeHne BMonornyeckoro
pa3Hoobpasusa Ha 3emne.

YyeHue B. N. BepHagckoro o 6uocdepe. N'paHuLbl, cocTaB U CTpyKTypa 6uocdepsbl. XKneoe
BELLECTBO U ero oyHKkumm. OcobeHHocTn Brnocdepsbl kak rinobanbHON aKocucTembl. [JuHaMmmyeckoe
paBHOBecKe n obpaTtHas cBs3b B bmnocdepe.

KpyroBopoThl BELLECTB U BUOreoXMMmnyeckmne LMKIbl anemeHToB (yrrepoga, asota). 30HanbHOCTb
6uocdepbl. OCHOBHbIE BMOMBI CyLIN.

YenoBe4vecTBO B OMocdepe 3emnu. AHTPOMNOreHHble M3MeHeHus B buocgepe. mobanbHblie
3Korornyeckue npobnemsi.

CocyuiecTBoBaHWe Npupoabl 1 Yernoseyectsa. CoxpaHeHne 6uopasHoobpasmst kak OCHOBa
ycTonumnBocTy 6roccepbl. OCHOBa pauMOHanbHOTO yNpaBneHusi TPUpPOAHLIMK pecypcamm U nx
ncnonb3oBaHue. JocTmxkeHns Guonorum n oxpaHa npupoaebi.

HdemoHcTpaumum:

MopTtpeTtnl: A. [bx. TeHcnu, B. H. Cykaués, B. . BepHaackni.



Tabnuubl 1 cxembl: «luweBble Lenuy, «bruoueHo3: cocTas 1 CTpykTypay, «[pupoaHsie
coobuecteay, «Llenn nutaHus», «Qkonornyeckasa nupammugay, «brnocdepa n yenosek,
«JKocncTemMa LMPOKONMCTBEHHOTO Nleca», «OKOCUCTEMA XBOMHOrO necay, «brnoueHo3 Bogoémay,
«ArpoueHo3y, «l[1pMMepHble aHTPONOreHHble BO3AENCTBUS Ha Npupoay», «BaHenLwmne NCTOUHNKN
3arpsisHeHNs Bo3ayxa M rpyHTOBbIX BoAy, «[1ovBa — BaxHeWLLasn cocTaBnsowas 6muocdepbl»,
«®dakTopbl gerpagaumm nouBy», «apHUKoBbIN 3deKT», «PakTopbl pagnoaKTUBHOMO 3arpsi3HEHUS
6urocdepbl», «ObLLan cTpykTypa buocdepbl», «PacnpoctpaHeHue xn3Hu B buocdepe,
«O30HOBLIN akpaH Bruocdepbl», «KpyroBopoT yrnepoaa B 6uocteper», «KpyroBopoT asoTta B
npupoae».

O6opyaoBaHve: Moaenb-annnmkaums « TunMyHble GUoLeHo3bI», repbapuii «PacTuTenbHble
coobLiecTBa», Konnekummn «bruoLeHosy, «Bpeantenu BaxkHenLMX CeNbCKOXO3ANCTBEHHbIX
KynbTyp», rep6apum 1 KonneKkumm pacTeHUin U XXUBOTHbIX, MPUHaANexalme K pasHbim
3KOMOrnyeckuM rpynnam ogHoro Buaa, KpacHas kHura Poccuiickon denepaumm, nsobpaxkeHns
OXpaHAEeMbIX BUAOB PaCTEHWUI U KUBOTHBIX.

NNAHVUPYEMBIE PE3YJIbTATbI OCBOEHWA MPOIrPAMMBI MO BNONOTMN HA BA3SOBOM
YPOBHE CPEOHEIO OBLENO OBPA30OBAHUA

CornacHo ®I'OC COO, yctaHaBnmBatoTCA TpeboBaHUA K pe3ynbTaTam 0CBOEHNs1 0byvatoLmmmncs
nporpamm cpegHero oduiero obpasoBaHust: MMYHOCTHLIM, METANPEAMETHbLIM U MPEAMETHbLIM.

NMNYHOCTHDbIE PE3YIbTATDI

B cTpyKkType NMMYHOCTHbIX Pe3ynbTaToB OCBOEHMS NpeamMeTa «buonorusi» BblaeneHbl cnegyolme
COCTaBMisitoLLME: 0OCO3HAHNE 0BYYaOLLMMMNCS POCCUINCKON rpaXaaHCKoW MOEHTUYHOCTM — FOTOBHOCTU
K camopasBUTUIO, CAMOCTOSITENBHOCTM U CaMOONPeAENeHuIo, HanmymMe MoTUBaLun K 06y4eHnto
Guornorun, LeneHanpasneHHoe pa3BUTMe BHYTPEHHMX YOEeXXOEeHU NTMYHOCTN HA OCHOBE KIHOYEBbIX
LIEHHOCTEN 1 UCTOPUYECKNX TpaauLMiA pasBUTUSA GUOMOrMYECKOro 3HaHUSA, TOTOBHOCTb U
CNOCOBHOCTb 06YYaloLLMXCSt PYKOBOACTBOBATLCS B CBOEW A€STENbHOCTM LLEHHOCTHO-CMbICITOBLIMU
yCTaHOBKaMW, NPUCYLLUMMUN CUCTEME B1ONOrMyeckoro o6pasoBaHnsi, HanMyne 3KONOrM4YecKkoro
NpaBOCO3HaHWS, CNIOCOBGHOCTU CTaBUThb LIENU U CTPOUTL XKU3HEHHBIE MMaHbl.

JIn4HOCTHbIE pe3ynbTaTbl OCBOEHUS NpeaMeTa «buonornsi» JocTurarTcs B €4MHCTBE Y4eOHON 1
BOCNUTATENbHOW AEATENbHOCTU B COOTBETCTBUM C TPAANLMOHHLIMU POCCUNCKUMU
COLMOKYNbTYPHBbIMWU, UCTOPUYECKMMUN N OYXOBHO-HPABCTBEHHBLIMWU LIEHHOCTAMU, MPUHATLIMU B
obLecTBe NpaBunamMmm 1 HopMamun NOBEAEHMST U CMOCOBCTBYIOT NpoLieccam CaMOomno3HaHNS,
CaMOBOCMUTaHNA 1 CaMOpPa3BUTUS, Pa3BUTUS BHYTPEHHEN MO3NLUKN NINYHOCTU, NAaTPUOTM3MA,
YBaXKEHWSI K 3aKOHY M NPaBOMNOPSIAKY, YENOBEKY TpyAa U CTapLUEMY NMOKOSIEHWNIO, B3aMMHOIo
yBaXKeHWs1, 6EPEXKHOIr0 OTHOLLEHWNS K KyNbTYPHOMY Hacneauo U TpaamumsiM MHOTOHaLMOHANbHOro
Hapoga Poccuinckon ®egepaumnmn, npyupoe 1 okpyxaroLlen cpege.

JIn4HOCTHbIE pe3ynbTaTbl 0OCBOEHNS y4ebHoro npeameta «bronormay» OomkHbl oTpaxaTb
FOTOBHOCTb M CMOCOOHOCTb 00y4aloLLIMXCA PYKOBOACTBOBATLCHA COOPMMPOBAHHOW BHYTPEHHEN
no3numen NMMYHOCTN, CUCTEMOW LIEHHOCTHLIX OPUEHTAaLMIA, MO3NUTUBHBLIX BHYTPEHHUX YOEXXaeHnN,
COOTBETCTBYOLLMX TPAANLMOHHLIM LLEHHOCTSIM POCCUMIACKOrO 06LLIECTBA, PaClUMPEHNE XKUSHEHHOMO
onbiTa 1 onbiTa AeATENBHOCTU B NPOLIECCE peanu3aumm OCHOBHbIX HaMpaBrneHuin BoCnMTaTenbHOM
[eATenbHOCTN, B TOM YMCIie B YacTu:

1) rpaxxaaHCKoOro BOCNUTaHUSA:

CHPOPMMPOBAHHOCTbL FpaXKaaHCKOW No3nLUmumn 0by4atoLLEerocst Kak akTMBHOTO U OTBETCTBEHHOIO YNeHa
POCCMINCKOro obLLecTBa;

OCO3HaHune CBOMX KOHCTUTYUMOHHbIX NpaB “n obs3aHHoCcTEN, yBaxeHne 3aKoHa 1 npaBonop4anka;

rOTOBHOCTb K COBMECTHOM TBOpl-IeCKOI7I OeATenbHOCTU Npu co3gaHumn y‘-le6HbIX NPOEKTOB, peleHnn
y‘-le6HbIX M No3HaBaTenbHbIX 3a4ad, BbINOITHEHUN BUONOrM4YecKnx OKCMNEPUMEHTOB;



CNOoCOBHOCTb onpenensTb COOCTBEHHYHO NO3NLNIO MO OTHOLLEHUIO K SIBITEHMSIM COBPEMEHHOM XXMU3HU
N OOBACHATL €€;

YMEHNE y4nNTbIBaTb B CBOUX OencTBuax HeobxoaAnMoCTb KOHCTPYKTUBHOIo B3anMOAENCTBUA Ntoaen
C pa3HbiMn y6e)KLl,eHVIF|MVI, KyNnbTYPHbIMU LEHHOCTAMU U COLUMalbHbIM NMOJIOXXEHNEM;

FOTOBHOCTb K COTPYAHNYEeCTBY B MNnpouecce COBMeCTHOro BbIMNMOJIHEHUA y‘-le6HbIX, Nno3HaBaTes1bHbIX U
ncenenoBaTenbCKMX 3adad, yBaXXKUTENbHOIO OTHOWEHUA K MHEHUIO OMNMOHEHTOB MpU 060y)K,El,eHI/II/I
CNOpPHbIX BOMNpocoB oduonormnyeckoro coaepXaHud,;

FOTOBHOCTb K FyMaHMTapHOVI n BOJ'IOHTépCKOIZ 0eATeNnbHOCTH;
2) naTpnoTnu4eCKoro BOCNUTaHusA:

Cq.)OpMI/IpOBaHHOCTb pOCCVIﬁCKOIZ Fpa)K,El,aHCKOIZ NWAOEHTUYHOCTU, NaTPpUOoTU3IMa, YBaKeHnA K CBOEMY
HapoAay, 4yBCTBa OTBETCTBEHHOCTU nepen PoawnHon, ropaocTtu 3a cBom Kpaﬁ, CBOIO PO[J,I/IHy, cBomn
A3bIK U KYIbTypy, npowioe n Hactodalwee MHOroHaunoHanbHOro Hapoaa Poccuu;

LEeHHOCTHOE OTHOLUeHMe K NnpupoaHOMY Hacneguio n namMmaTH1UKam npunpoabl, OOCTUXEHUAM Poccuu
B Hayke, UCKYCCTBE, CnopTe, TEXHOINOrnax, Tpyae;

CNOCOBHOCTL OLEHMBATL BKINaZ POCCUMCKMX YYEHBIX B CTAHOBMNEHMWE U pa3BuTMe Gronoruu,
MNMOHNMaHUA 3HAYeHnd 6I/IOJ'IOFI/II/I B MNO3HaHUN 3aKOHOB MNMpunpoAdbl, B XU3HN YernoBeka n COBpeMeHHOro
obLecTBa;

naeriHast yoexxa€HHOCTb, rOTOBHOCTbL K CINyXXeHuio 1 3awmuTte OTeyecTBa, OTBETCTBEHHOCTL 3a Ero
cyaboy;

3) AYXOBHO-HPABCTBEHHOro BOCNUTaHUS:
OCO3HaHWe OYXOBHbIX LLIEHHOCTEN POCCUICKOro Hapoaa;
CchopMNPOBAHHOCTb HPABCTBEHHOIO CO3HAHUS, 3TUYECKOrO NOBEAEHUS;

CnocobHOCTb OLEeHNBATb CuUTyauuio n NnpuHMMaTb OCO3HaHHbIE peLleHnA, OPUEHTUPYACH Ha
MoparibHO-HpaBCTBEHHbIE HOPMbI 1 LLEHHOCTH;

OCO3HaHMe NMYHOro BKraaa B NOCTPOEHME YCTONYNBOro GyayLLero;

OTBETCTBEHHOE OTHOLLIEHME K CBOUM POAUTENSM, CO30aHUI0 CEMbM Ha OCHOBE OCO3HAHHOIO
NPUHATUS LEHHOCTEN CEMENHOM XU3HM B COOTBETCTBMU C Tpagnuumsimmn Hapogos Poccuu;

4) acTeTM4YeCKOro BOCNUTAHUA:

3CTETMYECKOE OTHOLLEHME K MUPY, BKIOYas 3CTETMKY ObiTa, Hay4YHOro Y TEXHUYECKOrO TBOPYECTRA,
cnopTa, Tpyaa, obLEeCTBEHHbIX OTHOLLEHUIA;

NOHMMaHNEe 3MOLIMOHANbHOIO BO3AENCTBUA XKNBOW NPUPOAbI N €€ LIEHHOCTH;

FOTOBHOCTb K CAMOBbLIPa&XXEHMIO B pa3HbIX BUAAX UCKYCCTBA, CTPEMIIEHNE NPOSBIATL Ka4ecTBa
TBOPYECKOM NINYHOCTY;

5) dmsmnyeckoro BocnuTaHus, (bopMMpPOBaHUA KyJbTypbl 340POBbS U 3MOLMOHANLHOIO
6narononyums:

MOHUMaHWe 1 peanusauusi 34opoBoro n 6esonacHoro obpasa »u3Hu (30opoBOE NUTaHue,
cobniofeHne rMrmeHNYecknx npaBun 1 HopM, cbanaHCMpPOBaHHBIA PEXMM 3aHATUIA U OTAbIXA,
perynsipHasi manyeckas akTMBHOCTb), GEPEXHOro, OTBETCTBEHHOTO U KOMMETEHTHOMO OTHOLLEHMS K
COGCTBEHHOMY (PU3NYECKOMY U NMCUXNYECKOMY 300POBbIO;

NOHMMaHMWe LeHHOCTU NPaBui MHANBUOYaNbBHOIO M KOJNNEKTMBHOrO 6e30nacHoro noseaeHns B
CUTYaLMAX, YIPOXaIoLLMX 300POBbI0 U XKU3HW N0AEN;

OCO3HaHMe NoCneACcTBUI N HENPUATUSA BPELHbIX NpUBbIYEK (YNOTPeObneHnst ankoronsi, HApKOTUKOB,
KypeHuns);

6) TpyAoBOro BocnuTaHus:

rOTOBHOCTb K TpyAy, OCO3HaHne LeHHOCTN MacCTepCTBa, prD,OJ'IIOGMe;



rOTOBHOCTb K aKTUBHOW OeATENbHOCTM TEXHOTOrMYeCcKon 1 coumnarnsHom HanpaBJ1EHHOCTWN,
CnocobHOCTb MHNUMMpoBaTb, N1aHNpPOBaTb N CaMOCTOATESIbHO BbIMNMOJTHATb TakKylo A€ATEJIbHOCTb;

WHTEPEeC K pasnuyHbiM cdrepam npodeccuoHanbHom AeaTenbHOCTU, YMEHNE COBepLLAaTbh
0CO3HaHHbIV BbIGOP Oyayllen Npodeccu U peannioBbiBaTb COOCTBEHHBIE XN3HEHHbIE MNaHbl;

FOTOBHOCTb M CMOCOBHOCTb K 06pa3oBaHMio U caMoobpasoBaHUio Ha NMPOTSKEHUM BCEWN XKU3HU;
7) 3KONOrM4YecKoro BOCNUTaHUA:

9KONOrm4eckun Ll,enecoo6pa3Hoe OTHOLWUIEeHne K npunpoae Kak NICTOYHUKY XU3HN Ha 3emne, ocHOBe eé
CyLeCTBOBaHUA,

NnoBbILlLEeHNe YPpOBHA 3KOSIornyeckom KynbTypbl: np|/|o6peTeH|/|e OonbiTa nnaHnpoBaHUA NOCTYMNKOB U
OLIEHKM NX BO3MOXHbIX MNOCNEeACTBUI ONs 0pr>|<arou_|,e|7| cpenbl,;

0OCO3HaHue rnobanbHoro XapakTtepa 3KOJITorm4eCcknx npo6r|e|v| n nyTe|?1 NX peLleHund;

CNOCOBHOCTL NCMNONb3oBaTh NpuobpeTaemMble NPY U3y4eHUN BUONOTMM 3HAHWUST U YMEHUS NPU
peLleHnn Npobnem, CBA3aHHbIX C pauMoHanbHLIM NPUPOAONONb30BaHNEM (COBMOAEHNE NPaBuI
NoBeLEHNsI B NPUPOAE, HaMpaBeHHbIX Ha COXpaHeHEe PaBHOBECUS! B 3KOCUCTEMAX, OXPaHy BUOOB,
akocmcTeM, buocdepnl);

aKTUBHOE HenpuaTue AeNCTBUNA, MPUHOCALLUX Bpen OKpy>KaloLlen NpupogHon cpene, ymeHve
NPOrHo3npoBaTb HEONAronpUATHLIE SKOMOrMYeckne NnocneacTemst NpeanpUHMMaeMbiX 4ENCTBUN 1
npegoTBpaLlath Ux;

Hanm4yne pas3BmuToro 3KOJ10rm4eCKoro MblLLeHn4, 3KOJT0OrnM4eCKon KynbTypbl, OnbiTa 4eATENTbHOCTU
3KOJSIOrM4ecKkom HanpaBlieHHOCTU, YMEHUA PyKOBOACTBOBATbCA UMU B nosHaBaTesIbHOMN,
KOMMyHI/IKGTVIBHOI;I M coumarnbHoOmn npakTnuke, roTOBHOCTU K y4aCTUIO B I'IpaKTVI‘-IeCKOI7I noeAaTenbHoCTU
3KOJSI0rM4eckom HanpaBliEHHOCTU;

8) LLeHHOCTU Hay4YHOro NO3HaHUA:

CchOPMMPOBAHHOCTL MUPOBO33PEHNS, COOTBETCTBYIOLLEFO COBPEMEHHOMY YPOBHIO Pa3BUTUSI HayKM
1 06LLECTBEHHOW NPaKTUKX, OCHOBaHHOO Ha AMarore KynbTyp, CNOCOOCTBYIOLLErO OCO3HAHMIO
CBOEro MecTa B NOMMKYNbTYPHOM MUPE;

coBepLueHCTBOBaHME S13bIKOBOW M YMTaTENbCKON KynbTypbl KaK cpeacTtea B3anMOo4encTeums Mexay
NraAbMU 1 NO3HAHUA MUpa,

NOHMMaHMWe cneundgukn BrMonornm Kak Haykm, 0Co3HaHus eé ponv B hopMMPOBAHUM paLMOHaANbHOMO
Hay4HOro MbILUNEHNS], CO34aHUM LENOCTHOrO NpeacTaBneHnst 06 okpy)xarLwem MUPE Kak o
edVHCTBE NPUPOAbI, YernoBeka 1 06LLEecTBa, B MO3HaHUM NPUPOAHBLIX 3aKOHOMEPHOCTEN U peLleHnM
npobnem coxpaHeHUs1 NPMPOAHOro PaBHOBECHS;

yOEeXOEHHOCTb B 3HAYMMOCTU GMOoruM Ansi COBPEMEHHOW LMBUIM3aLUmn: obecrneyeHnst HOBOro
YPOBHSI pa3BUTUSi MeaNLMHbI, CO34aHME NepCrnekTUBHbIX GMOTEXHOMNOMIA, CMOCOBHbLIX peluaTb
pecypcHble NpobremMbl pasBUTA YeroBEYECTBa, Norcka NyTei Bbixoda U3 rnobanbHbIX
3Konornyeckmx npobnem n obecneyeHns nepexoaa k ycTOMYMBOMY pas3BUTUIO, paLMOHaNbHOMY
MCMOMb30BaHMI0 NPUPOAHBLIX PECYPCOB M (DOPMMPOBaHUIO HOBbIX CTaHAAPTOB XXWU3HW;

3aMHTEPECOBAHHOCTb B MOMYy4YEeHNM BUOMNOrMYECKNX 3HAHUI B LieNaX NOBbILIEHNST 0bLLen KynbTypsl,
€CTECTBEHHO-Hay4YHOW rPaMOTHOCTM, KaK COCTaBHOM 4acTh (PyHKLMOHATbHOW FPamMOTHOCTH
oby4vatoLmxcs, popMMpyemMon npu n3y4eHum dronorunm;

MOHMMaHMWE CYLLIHOCTM METOO0B NO3HaHNS, UCMOSb3yeMbIX B €CTECTBEHHbIX HayKax, COCOGHOCTM
MCMonb3oBaTh NoyYyaemMble 3HaHUS AN aHann3a U 0GbACHEHNS SABINIEHNIA OKPYXKaloLLLero Mupa u
npoucxoasLyx B HEM U3MEHEHWI, yMeHne aernaTtb 060CHOBaHHbIE 3aKIKOYEHUSI HAa OCHOBE Hay4HbIX
(paKTOB 1 UMEILLIMXCSA AaHHbIX C LENbIo NONy4YeHUs I0CTOBEPHbIX BbIBOAOB;

CNOCOBOHOCTb CaMOCTOATENBHO MCNONb30BaTb BMoONornYeckmne 3HaH1s ans peweHna r|p06neM B
pearbHbIX XXU3HEHHbIX CUTYaUUAX;

OCO3HaHune LUeHHOCTU Haquon 0eATeNbHOCTU, TOTOBHOCTb OCYLLECTBIIATL MPOEKTHYIO U
ncenenoBaTeribCKkyo eATelNIbHOCTb MHAUBMAYarbHO U B rpynne;



rOTOBHOCTb ¥ CMNOCOOHOCTL K HernpepbiIBHOMY o6pasoBaH|/|ro n caM006pasoBaHmo, K aKTUBHOMY
NOoNy4YeHno HOBbIX 3HaHUM No 6MoNorMn B COOTBETCTBUMN C KNIHEHHLIMMU I'IOTpGGHOCTFlMVI.

METAMNPEOMETHbIE PE3YJIbTATbI

MeTanpeameTHble pe3ynbTaTbl 0CBOEHUS y4ebHoro npegmerta «buonorns» BkYaT: 3Ha4YMMble
Anst bopMMpoBaHMS MUPOBO33pEeHUst 0ByYaroLLMXCH MEXANCLUMMITMHAPHbIE (MeXnpeaMeTHbIe)
obLleHayyHble NOHATUSA, OTpaXarLme LenoCTHOCTb Hay4YHON KapTUHbI MMpPa U cneumduKky MeTo40B
NO3HaHUS, UCMONb3YEMbIX B €CTECTBEHHbIX Haykax (BELLEeCTBO, 3Heprus, sBneHue, npoLecc,
cucTema, HaydHbI hakT, NPMHUMN, TMNoTe3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPUSI, NCCneaoBaHue,
HabntogeHne, n3aMepeHne, SKCNEPUMEHT U ApYruX), yHUBepcarbHble y4ebHble AeNcTBUS
(nosHaBaTenbHble, KOMMYHUKATUBHBIE, PErYNATUBHbIE), oGecneuynsatoLLe hopMmMpoBaHne
(pYHKLMOHANbHOW rPaMOTHOCTU U CoLManbHON KOMMETEHLMN 0ByYatoLLmMXcsi, CNOCOBHOCTb
06y4YaroLLmMXCs UCMONb30BaTb OCBOEHHbIE MEXANCUMNIIMHAPHLIE, MUPOBO33pEHYECKMEe 3HAHNS U
YHMBepcarbHble y4ebHble AeNCTBUS B NO3HaBaTENbHOW U CoLManbHOM NpakTUKe.

MeTanpeameTHble pe3ynbTaTbl OCBOEHMS MPOrpamMMbl cpegHero obLero 06pasoBaHnst OMKHbI
oTpaxaTb:

OBna.quMe YHuBepcanbHbIMUA y‘-leﬁHblMVI no3HaBaTeJsiIbHbIMU ,qel‘/'ICTBVIiIMVI:
1) 6a3oBble norm4yeckne JemcTBUs:
CaMOCTOATENbHO hOPMYNMPOBaTh U akTyanuampoBaTb Npobnemy, paccMaTpmBaTb €€ BCECTOPOHHE;

ncnonb3oBaThb Npu 0CBOEHUN 3HaHUN I'IpI/IéMbI NOrm4yeCcKkoro MmbliLUuneHusa (aHanmsa, CUHTE3a,
CcpaBHeHuUs, krnaccudukaumm, 0600LLeHNst), packpbiBaTb CMbICI OMONOrMYECKUX NOHATUI (BbIAENATD
NX XapakTepHble NPU3HaKKW, yCTaHaBNMBaTbL CBA3N C APYrMMUN MNOHATUSIMW);

onpenenatb Uuenn geatenbHOCTU, 3agaBad NapaMeTpbl U KPUTEPUN UX OOCTUXKEHNA, COOTHOCUTb
pe3ynbTatbl A€ATENTbHOCTU C NOCTaBJIEHHbIMU LEeNnaMu;

MCronb3oBaTh GUoNorMyeckne NoHATUSA Ana o6bACHEHUA DAKTOB U ABMNEHNIA XXUBOW NPUPOAIbLI;

CTPOUTb NOTMYECKMNE pacCyKOeHNs (MHAYKTUBHbIE, AeAYKTMBHbIE, N0 aHanornm), BoiSBNSATb
3aKOHOMEPHOCTU U MPOTUBOPEYUS B pacCMaTPUMBaEMbIX SBMEHMSX, (POPMYNMPOBaTh BbIBOAbI U
3aKMNIOYeHNS;

NPUMEHSITb CXEMHO-MOZENbHbIE CPeaCTBa ANl NPeACTaBNeHUs CYLLLECTBEHHbIX CBA3EN U
OTHOLLEHMI B N3y4aeMblx BMonormyecknx oGbekTax, a Takke NpoTMBOPEYMIA pa3HOro poaa,
BbISIBNEHHbIX B PA3fNYHbIX MHPOPMAaLMOHHBIX UCTOYHUKAX;

pa3pabaTbiBaTb NaH peLlleHnst NpoGnemMbl C y4ETOM aHann3a UMEKLLMXCS MaTepuanbHbIX 1
HemaTepuarbHbIX PECYPCOB;

BHOCUTb KOPPEKTUBbI B AEATENbHOCTb, OLIEHNBAaTb COOTBETCTBUE PE3YNbTATOB LiENAM, OLEHNBATD
PVCKM NOCNeaCcTBU AeATEeNbHOCTH;

KOOPAMHUPOBaTL U BLINOSHATL paboTy B YCIOBUSX pearibHOro, BUPTyanbHOro 1 KOMOGMHNUPOBAHHOIO
B3aMMOAENCTBUS;

pa3BUBaTb KpeaTMBHOE MbILLSIEHNE MPU PELLUEHNN KUBHEHHBIX MPOONEM.
2) 6a3oBble uccrnegoBaTenbCKue AeNCTBUA:

BrafeTb HaBblkamy y4ebHO-MCCreaoBaTeNbCKOM U NMPOEKTHON AeATEeNbHOCTA, HaBbIKami
paspelleHust NpobremM, COCOGHOCTLIO Y TOTOBHOCTLIO K CAMOCTOSATENBHOMY MOUCKY METOZI0B
peLLeHMs NPaKTUYECKNX 3aaad, NPUMEHEHUNIO Pa3NNYHbLIX METOA0B MO3HAHUS;

Mcnosib3oBaTb pas3syinyHble BUAbl A4EATENIbHOCTU NO NOoJTy4eHUnt0 HOBOIro 3HaHUA, ero HTepnpeTtauunn,
npeo6pasoBaHmo M NPUMEHEHUIO B y‘-le6HbIX cuTyauudx, B TOM Yncne npun co3gaHumn y‘-le6HbIX n
coumnanbHbIX NPOEKTOB,



(bOpMVIpOBaTb Hay‘-IHbIVI TN MbllNEeHUd, BNnaneTb Haqu0|7| TepMI/IHOJ'IOFI/IeVI, KInro4yeBbIMU
NOHATUAMU N METOOaMMU;

CTaBUTb " CbOpMyJ'IVIpOBaTb cobCcTBEHHbIE 3a4a4n B o6pasoBaTeanon 0eATeNnbHOCTU N XXN3HEHHbIX
CcuUTyauunax;

BbISIBNATb NPUYMHHO-CNEACTBEHHbIE CBSI3W M aKTyanusnpoBaTtb 3a4advy, BblABUraTb rMnoTesy eé
PEeLLeHUsl, HaXoAMUTb apryMeHTbl NS JokasaTernbCTBa CBOMX YTBEPXKAEHWU, 3a4aBaTh NapaMeTpbl 1
KPUTEPUMN PELLEHMS;

aHanmM3npoBaTb MoJ1y4YeHHbIe B XO4e pelleHNnA 3ada4n pesyrnbtaTtbl, KOUTUHECKMN OUeHNBaTb NUX
OOCTOBEPHOCTb, NPOrHo3npoBaTb U3AMEHEHNE B HOBbIX YCITOBUAX;

AaBaTb OLEHKY HOBbIM CUTyaluAM, OLleHUBaTb I'IpI/IO6peTéHHbIIZ onbIT;

OCyLLEeCTBINATb ueneHanpaBneHHbM NOUCK nepeHoca cpeacTs un cnocoboB aencTeus B
I'IpO(*)eCCI/IOHaJ'IbHyIO cpeay,

YMEeTb NEepeHOCUTb 3HaHNA B NO3HaBaTElIbHYHO U NMPaKTU4eCKyr obnacTu Xn3HegesaTenbHOCTY;
YMETb UHTErpnpoBaTb 3HaHNA U3 Ppa3HbIX NpeaAMETHbIX obnacrewn;

BblABUraTb HOBbIE MAeW, Npeanaratbe OpUrMHanbHble NoAXoabl U PeLleHUs, CTaBUTb NpobnemMs! 1
3aflayu, Jonyckarwlume anbTepHaTUBHbIE PELLEHNS.

3) paboTta c uHdopmaumen:

OPUEHTMPOBATLCS B Pa3fNYHbIX MCTOYHMKAX MHpOpMaLMK (TEKCTE y4eBHOro nocobusi, Hay4Ho-
nonynsipHow nuTepaType, BUONOrnMYeckmx CrioBapsix U cripaBoOYHUKaX, KOMMLIOTEPHbLIX Gasax
OaHHbIX, B VIHTEpHETE), aHanM3npoBaTtb MHpOPMaLIMIO PasnUYHbIX BUAOB U hopM NpeacTaBneHms,
KPUTUYECKN OLeHMBATb €€ [OCTOBEPHOCTb M HEMPOTUBOPEUYNBOCTD;

dopmynmpoBaTh 3anpockl U NPUMEHATb pasnuYHble METOAbLI MPU NOMCKe U 0TO6ope GUonornyeckoi
nHdopmaLun, HeobxoanMoN ANs BbINOSHEHUS Y4eOHbIX 3aaay;

npmo6peTaTb OonbIT NCNOJ1b30BAHUA VIH(*)OpMaLI,VIOHHO-KOMMyHVIKaTVIBHbIX TEXHOMOMNA,
COBEpLUEHCTBOBATb KyNbTYpy akKTUBHOIO NCNOJMIb30BaHUA Pa3Jyinv4HbIX NONCKOBbIX CUCTEM;

CaMOCTOSITENbHO BbIGMpaTh onTUMarbHy0 hopMy NpeacTaBneHns Guonornyeckon nHpopmauum
(cxembl, rpachmku, gnarpaMmmel, TabnuLbl, PUCYHKK U OPYroe);

NCNonb30BaTb Hay4HbIN A3bIK B KAYECTBE cpeacTea npu paboTte ¢ BUoNorMyeckon MHopMaLmen:
NPUMEHATb XMMUYECKME, PU3MIECKME N MaTEMaTUYECKNE 3HAKU U CUMBOIbI, OOpMYIbl,
abbpeBmaTypy, HOMEHKNaTypy, UCNONb30BaTb U NPE0OPa30BbLIBaTb 3HAKOBO-CMMBOJSTMYECKME
CPeAcCTBa HarnsagHocTy;

BrafeTb HaBblkaMy pacno3HaBaHWs U 3aluTbl UHGOopMaLUn, MHPOPMaLMOHHON 6e30nacHOCTH
NNYHOCTW.

OBnapeHue yHUBepcanbHbIMU KOMMYHUKaTUBHbIMU OENCTBUSIMU:
1) obweHue:

OCYLLIECTBISITb KOMMYHUKALMK BO BCEX Ccdhepax U3HW, aKTUBHO y4acTBOBaTb B Auarnore unm
AVCKYCCUM MO cyLLecTBY ob6Ccyaaemoin TeMbl (YMEHME 3a4aBaTb BOMPOChHI, BbiCKa3biBaTb CYXKAEHUS
OTHOCUTENbLHO BbIMOMTHEHWS NpeanaraeMol 3a4aym, yYnuTblBaTb MHTEPECHI U COrMacoBaHHOCTb
NO3MLMIA APYrUX YYacTHUKOB AManora unm auckyccumn);

pacnosHaBaTb HeBepbanbHble cpeacTBa obLLIEeHNs, MOHUMAaTb 3HaYeHUE CoLMarbHbIX 3HAKOB,
NPeanochbINIOK BO3HUKHOBEHUS KOHMDITUKTHBLIX CUTYaLUiA, YMETb CMSAIrYaTh KOH(IUKTbI U BECTU
neperoBopbl;

BNafeTb pasfvyHbIMM cnocobamm obLLEeHVs! U B3anMOAeNnCTBUS, MOHUMaTb HaMepeHust Apyrnx
nofen, NposiBNSTb YBaXUTENbHOE OTHOLLEHUE K coBeceHMKy U B KOPPEKTHON dhopme
¢hopMynMpoBaTb CBOU BO3PaXKEHUS;

pa3BépHyTo N NNTOTMYHO mn3laratb CBOK TOYKY 3peHUA C UCMNOJTb30BaHNEM A3bIKOBbIX CPEACTB.



2) coBMeCTHasa AeATeNIbHOCTb:

NOHMMAaTb M UCMOSb30BaTb NPEMMyLLEeCTBa KOMaHAHOW U MHAMBUAYANbHON paboTbl NpU pelleHnn
Guonoruyeckoi npobnemMbl, 060CHOBLIBaTb HEOOXOAMMOCTb NPUMEHEHMST TPYMNOBbLIX hopM
B3aMMOAENCTBUSI NpU peLleHnn yyebHol 3agayu;

Bbl6|/1paTb TeMaTukKy 1 MeTobl COBMECTHbIX OEencTBuin ¢ y‘-IéTOM obLwmx NHTEpPECOoB n BO3MOXXHOCTEN
KaXXgoro 4mfieHa KOrnekTmnBea,

NPUHMMAaTL Leny COBMECTHON AeATeNbHOCTI, OPraHN30BbIBaTb U KOOPAVHUPOBATL AeNCTBUS Mo eé
AOCTVKEHMWIO: COCTaBNATb NnaH AEeNCTBUIA, pacnpeensiTb Posiv ¢ y4ETOM MHEHWUIA Y4aCTHUKOB,
obcyxaaTtb pesynbTaTbl COBMECTHOW paboThbl;

OLleHMBaTb Ka4eCTBO CBOEro BKMaAa M KaXaoro y4acTHMKa kKomaHabl B o6Lwuid pesynbTaT no
pa3paboTaHHbIM KPUTEPUSIM;

npennaraTtb HOBbIE MPOEKTbI, OUueHnBaTb naen ¢ no3nunm HOBM3HbI, OPUTMHAITbHOCTH, I'IpaKTVI‘-IeCKOIZ
3HA4YNMOCTN,

OCyLLeCTBNATb NO3UTUBHOE CTpaTern4eckoe noseeHne B pa3fimdHbIX CUTyaunax, NpoAaABiATb
TBOpPYECTBO U BOO6pa)KeHMe, ObITb MHULNATUBHbBIM.

OBna.quMe YHUBepcanbHbIMUN PerynaTuBHbIMU AGVICTBMHMM:
1) camoopraHusauums:

ncnonb3oBaTb BUONorMdeckne 3HaHus OnNA BblABNeHnsA np06ne|v| N nX peweHna B XM3HEHHbIX U
y‘-leﬁHbIX cuTyaunax;

BblGMpaTh Ha OCHOBE GUOMOrMYECKNX 3HAHWI LIENEeBbIE Y CMbICIOBbIE YCTaHOBKU B CBOMX
AENCTBUSIX M NOCTYMKaxX Mo OTHOLLEHWUIO K KMBOW NpUpoae, CBOEMY 3[0POBbLIO 1 3[0POBbLHO
OKPYKatoLLWX;

CaMOCTOSATENbHO OCYLLECTBNSATL NO3HaABaTENbHYO AeSTENbHOCTb, BbISBNSATL NPo6neMbl, CTaBUTb U
dopmynmpoBaTb COGCTBEHHbIE 3aa4a4n B 06pa3oBaTenibHON AeATENbHOCTU U KU3HEHHbIX
CUTyaumsx;

CaMOCTOATENbHO COCTaBMATL NIaH peLleHns NpodbnemMbl C Y4ETOM UMEHOLLINMXCA PECYPCOB,
COOCTBEHHbIX BO3MOXHOCTEN U NPEANnOYTEHUN;

AaBaTb OLEHKY HOBbIM CUTYaLMAM;

pacwmpaTb paMk1 y4eOHOro npegMeTa Ha OCHOBE NUYHbIX NPELANOYTEHWNI;

AenaTtb 0OCO3HaHHbLIN BbIOOP, apryMeHTUpoBaTh ero, OpaTb OTBETCTBEHHOCTb 3a PELLEHME;
OLUeHMBaTb NPUOOPETEHHDIN ONbIT;

cnocobcTBoBaTb HOPMMPOBAHMIO U MPOSBIIEHUIO LUMPOKON 3pyANLIMN B PasHbIX 06nacTsIX 3HaHWUI,
MOCTOSIHHO NOBbILATL CBOM 00pa3oBaTerbHbINA U KYNbTYPHbIA YPOBEHb.

2) CaMOKOHTPOJIb:

AaBaTb OLEHKY HOBbIM CUTYyaLMsAIM, BHOCUTb KOPPEKTMBLI B AEATENbHOCTb, OLlEeHMBaTbL COOTBETCTBUE
pe3ynbTaToB LEensm;

BNageTb HaBblkaMy NO3HaBaTENbHOM pedrekcm Kak 0CO3HaHMS COBEpPLUIAEMbIX 4ENCTBUI U
MbICIIUTENBHbIX NPOLIECCOB, UX PE3YIbTAaTOB Y OCHOBAHMWI, NCMONb30BaTh NPUEMbI pednekcumn ans
OLIEHKM CMTyaumK, Bbibopa BEPHOr0O peLleHns;

YMeTb OLEHUBaTb PUCKM U CBOEBPEMEHHO NMPUHUMATDL PELLEHMS MO UX CHXXEHWIO;
NPUHUMAaTb MOTMBbI M apryMeHTbI APYrMX Npu aHanuse pesynbTaToB AeaTeNnbHOCTY;
3) npuHATHME cebs n apyrux:

NpUHMMaTb cebs, NOHMMasi CBOM HEAOCTATKN U LOCTOMHCTBA;

NPUHNMATb MOTUBbI 1 apryMeHTbl APYrnx npu aHanunie pe3yrnbTtaTtoB OEeATEeJIbHOCTH;



Nnpu3HaBaTb cBOE npaBso M NpaBo Apyrmx Ha on6Ku;

pa3BuBaTb CMOCOBHOCTb NOHNUMATb MUpP C NO3nuUnn Opyroro 4yerioBeka.

NMPEOMETHbIE PE3YJIbTATbI

MpeaomeTHble pe3ynbTaThl 0cBoeHUsA nporpammsl COO no 6uonormm Ha 6a30BOM YPOBHE BKOYaAOT
cneuundmyeckme ons yyebHoro npegmeta «brnonornsa» HaydHble 3HaHUSA, YMEHMS U CNOCo6bI
OENCTBUIN NO OCBOEHUIO, MHTEpNpeTauun n npeobpasoBaHnNio 3HaHUIA, BUAbI 4EATENbBHOCTM NO
MOMy4YEeHM0 HOBOIO 3HAHUS 1 MPUMEHEHUIO 3HAHWUI B Pa3fnyHbIX y4eOHbIX CUTyaumnsx, a Takke B
peanbHbIX XU3HEHHbIX CUTYauusX, CBSA3aHHbIX ¢ buonoruen. B nporpamme npegmeTHble
pes3ynbTaThl NPeAcTaBneHbl N0 rogam obyyeHus.

MpeaMeTHble pe3ynbTaTbl 0CBOEHUS y4ebHoro npeameTa «buonoruay e 10 knacce OOMmKHbI
oTpaxars:

ChOPMUPOBAHHOCTb 3HAHWUI O MECTE U ponu GMoNorMn B CUCTEME Hay4HOTO 3HAHNSI €CTECTBEHHbIX
HayK, B )OpPMMPOBaHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTWUHbI MUpa U HAy4YHOro
MUPOBO33PEHMS, O BKINaae POCCUMCKMX M 3apyDeXkHbIX YY4EHBLIX-OMONOroB B pa3suTtue Guonorum,
PYHKLMOHANBHOM rPaMOTHOCTM YenoBeka Ans peLleHns XXM3HEHHbIX 3a4ay;

YMEHUeE pacKpbiBaTb coaepxxaHune Ouonormuyeckmx TEPMUHOB U NOHATUIA: XWU3Hb, KNeTKa, opraHn3m,
meTabonunsm (06MeH BeLLecTB 1 NpeBpaLleHne 3Hepruun), romeocTas (camoperynauns), yposHeBas
opraHu3aumsi XuBbIX CUCTEM, CaMOBOCNPOn3BeaeHne (penpoaykums), HacNeaCTBEHHOCTb,
M3MEHYMBOCTb, POCT N Pa3BUTUE,

yMeHMe nsnaratb OMonornyeckme Teopun (KNeToyHas, XpoOMoCOMHasi, MyTaLMOHHas, LeHTparnbHas
Aorma monekynsapHon 6uonorun), 3akonbl (I'. Mengens, T. Mopraxa, H. . Basunosa) n yuenuns (o
LeHTpax MHOroobpasnsa 1 NPONCXOXAEHNS KyNbTYpHbIX pacteHuin H. . BaBunosa), onpenenstb
rpaHnLbl X MPUMEHUMOCTH K XXMBbLIM CUCTEMAM;

yMeHWe BnageTb MeTogamMy Hay4HOro no3HaHusl B GMONOriK: HabngeHne 1 onncaHne XuBbix
CUCTEM, NPOLIECCOB U ABMEHWI, opraH13aums 1 npoeeaeHne G1MONorMYecKkoro aKCrnepuMeHTa,
BbIABWXEHME MNOTE3bl, BbIBNIEHNE 3aBUCMMOCTU MeXay UccrneayemMmbiMy BenuyYnHamm,
06bSACHEHUE MOMYYEHHbIX PE3YNbTaToB, MCMOMb30BaHHbIX HAYYHbIX MOHSTUA, TEOPUI 1 3AKOHOB,
yMeHUWe AenaTb BblIBOAbl HA OCHOBaHWM MOMyYeHHbIX pe3ynbTaTos;

yMeHVe BblAensATb CyLLEeCTBEHHbIE NMPU3HAKN BUPYCOB, KNETOK NPOKapUOT 1 3yKapuoT,
OOHOKMNETOYHbIX M MHOTOKIETOYHbIX OPraHM3MoB, OCOBEHHOCTH MPOoLIEeCCOoB: OOMeHa BELLECTB U
npeBpaLLeHnst IHepPrum B KreTke, (POTOCMHTE3a, NNacTUYeCKOro U SHepreTMyeckoro oomMeHa,
XEMOCUHTE3a, MUTO3a, Meno3sa, onnogoTBOPEHNS], Pa3MHOXEHWS, NHAMBMAYaNbHOIO pasBuTUS
opraHuama (OHTOreHes);

YMEHUE NPUMEHATb MOMyYEeHHbIE 3HAHUSA AN 0ObACHEHMS GUONOTMYECKNX NPOLIECCOB U ABMEHWN,
AN NPUHATUS NPaKTUYECKNX PELLEHMIA B NOBCEAHEBHOM XM3HM C Lienblo obecneyeHunst
6e30MacHOCTM CBOErO 340POBbS U 300POBbsS OKPYXXaloLWMX NMtoAen, cobnioaeHNs HOPM rPamMoTHOTO
NoBeAEHNS B OKPY)KatoLLel NpupoaHon cpeae, NoHMMaHne Heo6X0AMMOCTU UCMONb30BaHUS
[AOCTVXXEHMI COBPEMEHHOI G1onornm n GUOTEXHOMNOTUIA AN paunoHanbHOro NPUPOAONONb30BaHUS;

yMeHUe pellaTb areMeHTapHble reHeTUYEeCKNe 3a4a4n Ha MOHO- M OUrMGpuaHoe CKpellvBaHue,
cuenneHHoe HacrnegoBaHue, COCTaBMNATb CXEMbl MOHOTMOPUAHOIO CKpPELUMBaHNUS ONs NpefackasaHus
HacrneaoBaHWs NPU3HAKoB Y OPraHU3MOB;

yMeHMe BbINOMHSATL TabopaTopHble U NpakTuyeckne paboTbl, cobnogatb npasunia npy padoTe ¢
y4ebHbIM 1 TabopaTopHbIM 000pYyAOBaHUEM;

YMEHUE KPUTUYECKU OLIEHNBATbL U MHTEPNPETUPOBaTb MHOPMAaLIMIO BMONOrMYECcKOro coaepXaHus,
BKIIOYaIOLLYO NCEBAOHAYYHbIE 3HAHUS U3 Pa3NUYHbIX UCTOYHMKOB (CPeacTBa MacCOBOM
NHdOpMaLUN, Hay4YHO-NONYNAPHbLIE MaTepuarnbl), 3TUYECKUE acneKTbl COBPEMEHHbIX UCCNeaoBaHU
B Buonoruun, meanumHe, BUOTEXHONOTNN;



YMeHMe co3faBaTb COOCTBEHHbIE MMCbMEHHbIE N YCTHbIE Co0bLeHns, o6obLas Gnonornyeckyto
NMHOPMaLMIO N3 HECKONBbKNX NCTOYHUKOB, FPaMOTHO UCMOMb30BaTh NMOHATUIAHLIN annapat
ouonoruu.

MpenmeTHbIe pe3ynbTaTbl 0CBOEHUS y4ebHoro npeameTta «buonorua» e 11 knacce AOMKHbI
oTpaxarb:

CchOPMMPOBAHHOCTL 3HAHWUI O MecTe U ponu GMonornm B cMCTeMe Hay4HOro 3HaHUS eCTECTBEHHbIX
HayK, B oOpPMUPOBaAHMN COBPEMEHHOW €CTECTBEHHO-HAY4YHOW KapTUHbI MUpPa U HAay4YHOro
MWPOBO33PEHWS, O BKINaae POCCUNCKMUX U 3apyBeXHbIX Y4EHbIX-61MONOroB B pa3sutue 6uonoruu,
(pYHKLMOHANbHOW rPaMOTHOCTU YenoBeKa Ansi PeLUeHMUs X)XU3HEHHbIX 3aaav;

yMEHMWe packpblBaTb COAepKaHue GUONornYecknx TEPMUHOB U MOHATUIA: BUA, NONYNsSLMS,
reHohoHA, SBOMIOLMSA, ABVXKYLLME CUMbl ((aKTOpbl) 3BOSOLMK, NPMUCNOCOBIEHHOCTb OpraHM3MOB,
BMO006pa3oBaHne, aKkornornyeckne aktopbl, 3kocucTemMa, NpoayLEHTbl, KOHCYMEHTbI, peAyLeHTb,
Lienu NUTaHus, aKonoruyeckasi nupamuaa, éuoreoueHos, 6uocdepa;

yMeHune nsnaratb buonornyeckne Teopun (3BontoLmnoHHas Teopusa Y. [lapsuHa, cMHTETMYEeCcKas
TEeopus 3BOSIOLMN), 3aKOHbI M 3aKOHOMEPHOCTU (3apoabiwesoro cxoactea K. M. bapa, yepegoBaHus
rnaBHbIX HanpasneHun n nyten asonounn A. H. CeBepuLoBa, ydeHuns o buocdepe B. U.
BepHapckoro), onpenensiTe rpaHuLbl UX NPUMEHUMOCTU K XKMBbIM CUCTEMAM;

yMeHue BnageTb MetogamMmm Hay4Horo no3HaHums B O©vonorun: Ha6mo,qu|/|e N onncaHmne XnBbiX
CuUcTtemMm, npoLeccos “n SIBMEHUNA, opraHmsauuna n npoeseageHue ouonornyeckoro OKCMNepnMeHTa,
BblABWXEHNE TMNoTe3bl, BbiABIIEHNE 3aBUCUMOCTU MeXAy nccrnegyembiMn BernminHamu,
06bsACHEHNE NONy4EeHHbIX pe3ynbTaTtoB, UCMOJ1b30BaHHbIX HAay4YHbIX NOHATUNA, Teopvu7| M 3aKOHOB,
YMeHue aenartb BbiBOAbl HA OCHOBaHMK NONMy4YEHHbIX PEe3yNnbTaTOoB;

yMEHUE BblAensiTb CyLLECTBEHHbIE NMPU3HAKN CTPOEHNS B1ONorMyecknx oGbEKTOB: BUAOB,
nonynsuui, NPOAYLEHTOB, KOHCYMEHTOB, PeAyLEHTOB, GUOreoLeHO30B U 9KOCUCTEM, OCOBEHHOCTM
NpPOLECCoB: HacneaCTBEHHON N3MEHUYNBOCTU, ECTECTBEHHOro 0TOopa, BUA006pa3oBaHus,
NpPUCNocobneHHOCTN OpPraHM3MoB, AeNCTBUSA KONOrMYecknx hakTopoB Ha opraHu3mbl, NnepeHoca
BELLIECTB 1 NOTOKa 3HEPrmn B 9KOCUCTEMAX, aHTPOMOreHHbIX M3MEHEHUI B SKocUCTEMax CBOEM
MECTHOCTW, KpYroBopoTa BELLECTB U BMOreoXnMmMYeckmx UMKoB B Grocdepe;

yMEHUWE NPUMEHSATb NOMyYeHHbIE 3HAHUS AN 00bACHEHUS GUONOrMYECKMX NPOLIECCOB U ABNEHUI,
ONSA NPUHATUSA NPaKTUYECKUX PeLleHNiA B MOBCEOHEBHOM N3HW C LieNbio obecrneveHms
6e30MacHOCTM CBOErO 340POBbS U 300POBbsi OKPYXaloLWMX Ntoden, cobnioaeHNs HOPM rPamMoOTHOTO
NoBeAEHNsI B OKPY)KatoLLel NpupoaHon cpeae, NoHMMaHne Heo6X04MMOCTU NCNOMb30BaHUS
OOCTMKEHWIN COBPEMEHHON Buonorm Ana paumoHansHoro NpuMpoaononb30BaHNUS;

YMeHWe peLlaTtb aNeMeHTapHble Bronornyeckme 3agaymn, CocTaBnsiTb CXEMbl MepeHoca BELLECTB U
3HEpruun B akocmctemMax (Lenu nuTaHus);

YMeHMe BbINOMHATL NnabopaTopHbIe U NpakTu4eckne paboTbl, cobnoaaTtb Npasuia npu pabote ¢
y4ebHbIM 1 NTabopaTopHbIM 000pPYyLOBaHUEM;

YMEHWE KPUTUYECKN OLIEHMBATb U MHTEPNPETUPOBAaTL MHAOPMALMIO BUOMOrMYECKOTO COAEPKaHNS,
BKITHOYAIOLLYIO NCEBAOHAYYHbIE 3HAHUSI U3 Pa3NNYHbIX UCTOYHUKOB (CpeacTBa MaccoBOA
MHbopmMaLmm, Hay4HO-MOMYNsIPHbIE MaTepurarbl), paccMaTpuBaThb rnobanbHble 3Konornyeckme
npoGnemMbl COBPEMEHHOCTH, (POPMUPOBATL MO OTHOLLEHWUIO K HUM COBCTBEHHYHO MO3ULINIO;

yMeHMe co3gaBaTb COOCTBEHHbIE MMCbMEHHbIE U YCTHbIE CO0bLLEHMS1, 0600w as Guonormyeckyto
NHGOPMAaLMIO U3 HECKOSBbKMX UCTOYHMKOB, FPaMOTHO MCMONb30BaTh NOHSATUHBIN annapar
ovonorun.

TEMATUYECKOE NIMAHAPOBAHUE
10 KINACC

Konuyectso 1acos AneKkTpoHHble (uncpoBbie)

oGpasoBartenbHble pecypchbl

Ne n/n | HaumeHoBaHue
paspenoB U Tem Bcero KoHTponbHble Mpak.paboTbl
nporpaMmmbil pa6oTbI




1 Bbuonoruna kak Hayka 2 0.5 Bubnnoteka
y ' LIOK https://m.edsoo.ru/7f41¢c292
> XKunsble cuctemsbl 1 1 bubnnoteka
nX opraHm3aums LIOK https://m.edsoo.ru/7f41¢c292
3 XUMMYeCcKnin coctas 8 1 bubnnoteka
N CTPOEHME KNEeTKN LIOK https://m.edsoo.ru/7f41¢292
4 YKnsHepeatenbHOCTb 6 BubnunoTteka
KNeTkn LIOK https://m.edso0.ru/7f41¢c292
PasmHOXeHune 1
5 nHAnBMAYanbHoe 5 1 Bubnunoteka
passuTue LIOK https://m.edsoo.ru/7f41¢292
OpraHvM3mMoB
HacnenctBeHHOCTb
6 M N3MEHYNBOCTb 8 15 Bubnnoteka
' LIOK https://m.edsoo.ru/7f41¢c292
OpraHvM3mMoB
Cenekuus
7 OpraHn3mMosB. 3 Bubnunoteka
OcHoBbl LIOK https://m.edsoo.ru/7f41¢c292
BroTexHonormm
8 PesepBHOe Bpems 1 Bubnvoreka
P P LIOK https://m.edsoo0.ru/7f41¢c292
OBLUEE KONMWYECTBO 34 5 4
YACOB IO NPOIrPAMME
11 KNACC
HaumeHoBaHMe KonunyectBO 4acoB
Ne n/n | paspenos u Tem AneKkTpoHHbIe (uncpoBbie)
orpa Beero | KOHTP: MpakTny. obpasoBaTefibHble pecypchbl
nporpammbl paboTbl paboTbl
1 OBOJOLMOHHas 9 1 Bubnunoteka
6uonoruns LIOK https://m.edsoo.ru/7f41cc74
Bo3HukHOBEHME 1
2 a3BUTME XN3HWN Ha 9 0.5 Bubnnoteka
g ' LIOK https://m.edsoo.ru/7f41cc74
emne
3 OpraHunamsbl 1 5 1 Bubnunoteka
oKpyatoLiada cpena LIOK https://m.edsoo.ru/7f41cc74
4 :CB:KC())?'I?JUFJ'VIe‘-?;C?KaVIZ 9 Bubruoreka
LIOK https://m.edsoo.ru/7f41cc74
cucTeMbl
5 PesepsHoe Bpems 2 Bubnuotexa
P P LIOK https://m.edsoo.ru/7f41cc74
OBLLUEE KONWYECTBO 34 5 o5

YACOB MO NPOIrPAMME




NOYPO4YHOE NNMAHUPOBAHUE

10 KINNACC
Kon-Bo 4yacoB .
e | hpomman”
Bcero Mpak.
paboTbl
MeToabl No3HaHUA XXUBOW NPUPOAbl. YPOBHU
opraHusauum XmBow npupoasbl. NpakTnyeckas
1 paboTa Ne 1 «/cnonb3oBaHne pasnuyHbIX 1 0.5 05.09.2023
METOAO0B MNpY N3y4eHUn BUONOTMYECKNX
06BHEKTOBY
> XUMMYECKUin cocTas KneTkn. Boga u 1 12.09.2023
MUHEparbHble COMK
3 Benkn. CoctaB 1 cTpoeHne 6enkos 1 19.09.2023
depMeHTbl — BUonorMyeckne KatanmaaTopsbl.
JlabopaTtopHas pabota Ne 1 «M3yyeHne
4 KaTanuTU4EeCKON akTUBHOCTUN (pepMEHTOB (Ha 1 05 26.09.2023
npMMepe amunasbl Unn Katanasbl)»
5 Yrnesoabl. Jliunnabl 1 03.10.2023
6 HyknenHosble kKucnoTbl. ATO 1 17.10.2023
7 NcTopna n metoabl U3y4eHUs KneTku. 1 24.10.2023
KneTto4yHas Teopus
8 KneTka Kak LienocTHas xuBasa cuctema 1 31.10.2023
CTpoeHne aykapnoTU4ECKON KNEeTKN.
JlabopaTtopHas paboTa Ne 2 «M3y4yeHne
9 CTPOEHWSI KINETOK paCTEHUN, XNBOTHBIX, rPUboB 1 0.5 14.11.2023
n GakTepuin Nog MUKPOCKOMOM Ha rOTOBbIX
MUKponpenapaTtax n nx onnucaHne»
10 MeTabonuam. QHepreTnyeckmin oomeH 1 21.11.2023
11 doTocMHTE3. XEMOCUHTES 1 28.11.2023
BrocnHTes 6enka. TpaHcKpmnums u
12 1 05.12.2023
TpaHcnAum
13 O0606LleHMe 1 NOBTOpPEHNE 1 12.12.2023
14 KoHTponbHasa pabota Ne1 1 19.12.2023
15 MeToapbl n 4OCTMXKEHNS CENEKLMM PacTEHUIN U 1 26.12.2023
KNBOTHbIX
YKnsHeHHbIn umkn KneTku. [leneHne KneTku.
16 MwuTo3. JlabopatopHas paboTta Ne 3 1 05 16.01.2024
«HabntogeHne Mntosa B KrneTkax KOHYMKa
KOpeLLKa fnyka Ha roToBbIX MMKponpenaparax»




17 HekrneTtouHble opMbl XU3HU — BUPYChI 1 23.01.2024
18 dopMbl pasMHOXEHMST OPraHN3MOB 1 30.01.2024
19 Menos 1 06.02.2024
O6pa3oBaHune 1 pasB1TME NOSOBbLIX KNETOK.
20 OnnogotBopeHue. JlabopaTopHas pabota Ne 4 1 05 13.02.2024
«M3yyeHme cTpoeHMs NoMnoBbIX KNETOK Ha
roToBbIX MUKpOMpenaparaxy
21 WHaneuayanbHoe pasBuTue opraHn3moB 1 20.02.2024
29 "eHeTka — HayKa O HacnNeaCcTBEHHOCTU U 1 27 02.2024
N3MEHYNBOCTHU
23 3aKOHOMEpPHOCTM HacnegoBaHMs NMPM3HaKOB. 1 05.03.2024
MoHornbpungHoe ckpelumBaHme
o4 OurmbpuaHoe ckpelwmnBaHme. 3aKoH 1 12.03.2024
He3aBMCUMOro HacnegoBaHNA NPU3HAKOB
CuenneHHoe HacnegoBaHMe NPU3HaKoB.
JlabopaTtopHas paboTa Ne 5 «M3yyeHne
25 pe3ynbTaToB MOHOrMOPMAHOIO N AMIMGPUOHOro 1 0.5 19.03.2024
CKpeLLMBaHus Y A4p030unnbl Ha rOTOBbIX
MUKponpenapaTax»
26 "eHeTuka nona. HacnegoBaHve NPU3HaKOB, 1 02.04.2024
cuenneHHbIX C NosioM
MNameHunBocTb. HeHacnencTBeHHas
n3mMeH4nBoCTb. JlabopaTopHasa pabota Ne 6.
27 N3yyeHne moanmkaLMOHHON N3MEHUYNBOCTH, 1 0.5 09.04.2024
NOCTPOEHNEe BapMaLMOHHOIo paaa u
BapWaLMOHHOWN KPUBON»
HacnegcreseHHas N3MEeH4YMBOCTb.
28 JNabopaTopHas pabota Ne 7. «AHanu3 myTauuin 1 0.5 16.04.2024
y Ap030hnnbl Ha rOTOBbIX MUKpOMNpenapaTax»
29 'eHeTuMKa YenoBeka 1 23.04.2024
30 Cenekuus Kak Hayka 1 npouecc 1 30.04.2024
31 BuotexHonornsa kak otpacrnb NPon3BOACTBa 1 07.05.2024
PesepBHbIN ypok. O606LLEHME NO TeMe
32 «HacnencTBeHHOCTb Y UBMEHYMBOCTb 1 14.05.2024
OpraHn3moB»
33 KoHTponbHasa pabota Ne2 1 21.05.2024
34 Pe3epBHbIN ypok 1 28.05.2024
OBLIEE KOJIMYECTBO YACOB MO NMPOrrPAMME 34 4
11 KINACC
Ne n/n | Tema ypoka Kon-Bo uacos NaTa JononHUTenbH:
u3yyeHus | uHdopmauusa

Bcero Mpak.




paboTbl

3Bontouna 1 metoabl eé nsydeHust. Mictopus

1 N 04.09.2023
npeacTaBneHni 0 pasBUTUN XU3HU Ha 3emne.

2 [okasaTenbcTBa aBosnounm 11.09.2023

3 Mukpoasontouma. Bua. Kputepum Buga 18.09.2023
Monynauuna kak anemMmeHTapHas eauHuLa Buaa u
aBontouun. JlabopaTtopHasa pabota Ne 1

4 «CpaBHeHune BuaoB no mopconornyeckomy 05 25.09.2023
KpUTEPUIO»

5 OBuxyLine cunbl (anemeHTapHble hakTopbl) 02.10.2023
3BOMOLMK

6 EcTtecTBeHHbI 0TOOpP 1 ero hopmbl 09.10.2023
PesynbTaTthbl 3BONOLMN: MPUCNOCOBNEHHOCTD
OpraHvM3MoB 1 BugoobpasoBaHue.

7 JlabopatopHas paboTa Ne 2 «OnucaHne 0.5 16.10.2023
NpMCNOCOBNEHHOCTM OpraHM3ma n eé
OTHOCUTENBLHOrO Xapakrepa»

8 HanpaeneHusa n nytn MakpoaBONOLMN. 23.10.2023
HeobpaTtmumocTb 3BonoLmnm

9 MponcxoxaeHne xn3Hu Ha 3emne 30.10.2023

10 "eoxpoHonoruns. PassuTtue xusHn Ha 3emne no 13.11.2023
3apam 1 nepuogam
OCHOBHbIE 3Tarbl 3BONIOLNN PACTUTENBHOIO U
XMBOTHOro mupa. lNMpaktnyeckasa pabota Ne 1

1 «M3yyeHune nckonaemblx OCTaTKOB pacTeHui u 0.5 20.11.2023
XMBOTHbIX B KOMNEKUNSAX»

12 CoBpeMeHHas cuctemMa OpraHnM4eckoro mmpa 27.11.2023

13 0O0606LeHME N NOBTOPEHNE U3YHEHHOTO 04.12.2023

14 KoHTponbHasa pabota Ne1 11.12.2023

15 OBonoumsa Yenoseka (aHTponoreHes) 18.12.2023

16 [svxyuwine cunbl (pakTopbl) aHTponoreHesa 25.12.2023

17 OcHoBHbIE CTaguUKM 3BOSOLMK YeroBeka 15.01.2024

18 Uenose4eckne pacbl 1 NpMpoAHbIe aganTtauum 22 01.2024
yenoseka

19 O6o06LweHne no Teme «BosHnkKHOBEHME U 29 01.2024
pas3BuTME XN3HM Ha 3emriex

20 Okonorus kak Hayka. Cpeabl 0buTaHusa n 05.02.2024
aKonornyeckme gakTopbl

21 AbunoTtnyeckue dakTtopsl. JlabopaTopHas 05 12.02.2024

pabota Ne 3. «Mopdonornyeckne ocobeHHOCTH




pacTeHWI U3 pasHbIX MECT OOMTaHUS».
JlabopatopHas pabota Ne 4. «BnusiHue cBeTa
Ha pPOCT M pasBUTME YEPEHKOB KOneyca»

22 Buotnyeckue daktopbl 1 19.02.2024
JKonornyeckme xapakTepucTMK1 NONYNALUn.

23 MpakTuyeckasa pa60Tav1 Ne 2 «[lMogcuér 1 05 26.02.2024
NNOTHOCTU NONYNSALMA pasHbIX BUAOB
pacTeHnn»

24 CoobLiecTBa opraHM3mMoB — GUOLEHO3 1 04.03.2024

25 JKkonormyeckne cMcTeMbl (3KOCUCTEMbI) 1 11.03.2024
OCHOBHbBIE NOKa3aTenm 3KOCUCTEMBI.

26 Okonoruyeckne nupammabl. CBoncTBa 1 18.03.2024
akocuctem. Cykueccus

27 MpupoaHble s3kocucTeMbI 1 01.04.2024

28 AHTpPONOreHHbIE 3KOCUCTEMBI 1 08.04.2024

29 Buocdepa — rnobanbHas akocnuctema 3emnm 1 15.04.2024

30 3aKOHOMEPHOCTM CyLLlecTBOBaHMSA Bruocdepbl 1 22.04.2024

31 Yenose4yecTBO B 6ruocdepe 3emnm 1 29.04.2024

32 O0606LweHne Tembl «CoobLlecTBa u 1 08.04.2024
3KOSTOrMYECKNE CUCTEMbI»

33 KoHTponbHasa paboTa Ne2 1 15.04.2024

34 Pe3epBHbIN ypok 1 29.04.2024

OBLUEE KOJIMYECTBO YACOB MO NPOIrPAMME 34 2.5

YYEBHO-METOANYECKOE OBECINEYEHUE OBPA3OBATEJIbHOIO NMPOLIECCA

OBA3ATEJIbHbIE YHYEBHbIE MATEPUAIbI ONA YHEHUKA

* buonorus, 10 knacc/ benses [.K., Obimwuy .M., KysHeuosa J1.H. n apyrue; nog pegakunen

Bensiea [.K., Obimwuua .M., AkumoHepHoe obLecTBo «MN3gaTtenbcTBo «l1pocBeLleHme»
* buonorus, 11 knacc/ bensies [1.K., bopoauH N.M., Oeimwuny, .M. n gpyrue; noa pegakumen
Bensieea [0.K., OAbimwuua .M., AkunoHepHoe obecTBo «M3gaTenscTBo «l1pocBeLleHme»

METOOUYECKUE MATEPUAIDbI ANA YYUTENA

MeToguydeckoe nocobue

LN®POBbLIE OBPA3OBATEJIbHbIE PECYPCbI U PECYPCbl 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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