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MOACHUTE/bHAS 3ANUCKA

Mpu paspabotke nporpammb o 6uoNOMMN TEOPEeTUYeCKYIO OCHOBY ANnA onpeaeneHua noaxog0s
K dopmuposaHuio cogepmaHua  yuebHoro npeamveta «buwonorua» coctasmnu: KOHUENTYaNbHbIe
nonokenua ®roC COO o B3aMmoo6ycNOBNEHHOCTH Ueneid, cogepmaHus, pesynsTatos obyueHua u
Tpe60BaHUI K YPOBHIO MOArOTOBKM BBIMYCKHWUKOB, nonoMeHWA o6 obuwux uensx M npuHuMnax,
KapaKTEPU3YIOWIUX COBPEMEHHOE COCTOAHME CUCTEMBbI cpegHero obulero obpa3osaHus B PoccuiicKoi
Pegepaumu, a TakmKe NONOKEHUA O cneludure 6uonorum, ed sHaYeHUM B NO3HAHUM HWUBOW NpUpOALI 1
obecrneyeHuu cyulecTeoBaHuA Yenosedeckoro obulectea. CornacHo HasBaHHBIM MONOKEHUAM,
ONpejAenieHsl OCHOBHble GYHKLMM NPOrpammbl no BUOAOMMM 1 eé cTpyKTypa.

Mporpamma no Guonorum gaét NpeacTaenenue o uenax, o oblweil crpaterum obyyeHus,
BOCMUTAaHWA W passuTuA OBy4aloWmxes cpegcTeamm yyebHoro npegmerta «Guonorus», onpeaenser
obasatenbHoe npegmertHoe COoAepaHue, ero CTPYKTYpy, pacripefeneHue no pasdenam W Temam,
PEKOMEHAYeMYI0 NOCNEA0BaTEALHOCTL U3yYeHUA y4ebHoro matepuana c yuétom MeXnNpeamMeTHbIX U
BHYTpUNpeAMETHbIX CBA3ei, nOrMKM 0B6pasoBaTeNbHOrO npouecca, BO3pacTHbiX o0cobeHHocTel
obyyaiowyxes.

B nporpamme no 6uonoruu Takme yuuTBIBalOTCA TpeBoBaHMA K nnaHupyembim JIMYHOCTHBIM,
METANPEAMETHLIM U NPeAMETHBIM pe3yabTaTam oBydeHus B GOPMUPOBAHUN OCHOBHBIX BUAOB y4ebHo-
NO3HABATE/IbHOW  AEATENbHOCTH/YYeBHbIX AeNcTBui  0BYYaloWMXCA MO OCBOEHUIO coflepaHua
Buonoruyeckoro obpasosanus,

B nporpamme no Buonorum (10-11 knaccel, Gazosbliif YPOBEHb) peanu3oBaH NPUHLMN
NPEEMCTBEHHOCTH B U3y4eHuU Buonoruu, 6narogapn yemy e Helt NPOCMAaTPUBAETCA HANPaBAEHHOCTb Ha
Pa3BUTUE 3HaHWIA, CBA3AHHBIX ¢ GOPMMpPOBaHMEM ECTECTBEHHO-HAYYHOTO MMPOBO33PEHUA, LIEHHOCTHBIX
OPWUEHTALWIA IMYHOCTH, SHOMOFMYECKOro MbILUN@HUA, NpeACTaBAeHuid o 340poBoM OBpase KuaHU U
BepemHbiM  OTHOWEHMEM K OKpyxaiollelt npupogHoit cpepe. Mostomy Hapagy c usyueHnem
obuwebuonoruueckux Teopuii, a Takwe 3HaHWI O CTPOEHMM MMBBIX CUCTEM Pa3HoOro paHra U cywHocTi
OCHOBHbIX MPOTEKAIOWWX B HWX NPOLECCOB B nporpamme no 6uonorMM yaeneHo BHUMaHUe
MCNONB30BAHWUIO NOAYYEHHbIX 3HaHMIT B NOBCEAHEBHOM MU3HW 1A PELIEHUA NpUKNaAHLIX 33434, B TOM
uucne:  npodunaKTUKK HacnegcTBeHHbix  3abonesaHuii  yenosexa, MeanKo-reHeTUYeckoro
KOHCYNbTUPOBaHWA, OBOCHOBAHMA 3KOAOrMYECcKM uenecoofpasHoro nosegenHwa & OKpyMatoLLe
NPUPOAHOW cpede, aHanM3a BAUAHMA XO3ANCTBEHHON AEATENbHOCTU Yenoseka Ha COCTOAHUE
MPUPOAHBIX W MCKYCCTBEHHBIX 3KOCUCTEM. YCUMeHne BHUMAHWA K NPUKNaAHOW HanpaBAeHHOCTM
y4ebHoro npeamera «Buonoruan MPOAMKTOBAHO HeobXxoauMocTbio obecredequs ycnosuid  ana
PEWEHUA OOHOM W3 aKTyanbHBIX 3343y  LWKOABHOrG Buonoruueckoro o6pasosanus, KoTopas
MPeAnonaraeT  ¢popmuposaHue y 0BYYaIOWMXCA CNOCOBHOCTM afanTUPOBaThCA K M3IMEHEHUAM
AMHaMUYHO Pa3BUBAIOLLErOCA COBPEMEHHOrO MKUpa.

Buonorua Ha ypoeHe cpegHero obuero o6pasoBaHMA 3aHUMaeT BamHOe mecto. OHa
obecneyusaer opmupoBaHme y obyvaioluxca npeacrasnenuii o Hay4Hoi KapTuHe Mupa, paclmMpseT u
06061WaeT 3HaHMA 0 KuBO npupoge, eé OTAMYMTENbHBIX NMPU3HAKAX — YPOBHEBOI OpraHusaumu u
SBONIOLMNW, CO3A2ET yCNOBMA AN NO3HAHMA 33KOHOB MMBOW Npupoapl, dopmUpoBaHua
DYHKLMOHaNbHOM TPaMOTHOCTW, HAaBLIKOB 340POBOrO M Ge3onacHoro 06pasa WU3HU, IKONOTUYECKOro
MBILABHWA, LUEHHOCTHOrO OTHOLIEHMA K UBOI npupoge n Yenoseky.

Bonbloe 3HaueHne Guonorua Mmeer TaKkWe ANA peleHWA BOCNUTATENbHBIX U pasBuBalOLWmMX
3ada4  cpepHero obwero o6pasosakua, counanusaumm  obydaloumxca. MayueHuwe Buonorum
obecneunsaetr  ycnosun Ana  dopmuposaHus MHTENNEKTYaNnbHLIX, KOMMYHMKALMOHHLIX 1
MHbOPMALMOHHbIX HaBbIKOB, 3CTETMYECKON KyNLTYPbI, CnocoBeTayeT WMHTErpauUMu BUONOFUYECKIX
3HaHWii ¢ NpeacTasneHUamMU U3 Apyrux yuebHbIX NpeAMETOB, B YacTHOCTY, UIUKK, XUMUK U reorpaduu.



HasBaHHbIe monomeHna o npegHasHayeHn y4ebHoro npeamera «Buonorua» cocrasunu OCHOBY AN1A
ONpeAeneHua noAxod4oB K OTBOPY M CTPYKTYpUPOBaHMio ero COAEPHAHWA, NpeacTasNeHHoro B
nporpamme no Guonoruu.

Ot6op copepmarua yyebHoro npeameta «buonorva» Ha 6a30BOM YPOBHE OCYLIECTBNEH C
no3uULMiA KynLTYPOCOOBPasHOro NOAX0AA, B COOTBETCTBUM € KOTOPbIM O6yYatoLWMecs AONKHbLI OCBOUTL
3H3HWA U YMEHUR, 3HaUMMble ana dopmuposaHna obLIEi KynbTypsl, onpeaenaioLme afieKksaTHoe
fNoBeAeH1e YENO0BEKA B OKPYKEIOLWEN NpUpoaHoil cpeae, BocTpeBosaHHbIe B NMOBCEAHEBHOM MU3HM K
MpaKTUueckoii deatencHoctn. OcoBoe Mecto B 3ToM CHUCTEMe 3HaHMWi 33HUMMAIOT  3NEMEHTBI
COAGPHaHNA, KOTOPbIE CNYKAT OCHOBOW [AA (OPMUPOBAHUA NpeacTaBAeHMi o COBPEMEHHOM
eCTECTBEHHO-HAY4YHOM KApTUHE MUPa U LEHHOCTHBIX OPUEHTaLMAX NMYHOCTH, cnocoBeTayioLmMx
rymaHusauuu 6uonoruyeckoro obpazosaHus.

CTpyKTyprpoBaHue copepxanun yuebHoro marepuana B nporpamme ro 6Monorun ocyllecTeneHo
C Y4ETOM NPUOPHTETHOTO 3HAYEHMA 3HAHUI 06 OTIMYUTENbHBIX OCOBEHHOCTAX SKUBON npupoael, o eé
YPOBHEBOW OPraHMsaLuu M 380MI0UMM. B COOTBETCTBMM C 3TUM B CTpyKType y4yebHoro npegmera
«BUONOTUA» BbiAGNEHb! CNEeAyioWMe COAEPKATENbHBIE NMHWM: «EHONOMMA Kak HayKka. Metogpl
HAy4HOro nosHauma», «Knetka Kak 6uonorudeckas cuctema», «OpraHmam Kak GUONOrMuecKas
cucteman, «Cuctema v MHOroobpasue OpraHWYecKOro Mupan, «3JBOMOLMA KMBOI NpUPOasI»,
«IKOCUCTEMbI W MPUCYLLME UM 3AKOHOMEPHOCTH .

Uenb usyuyeHna yuebHoro npeamera «Buonorusa» Ha 633080M ypoBHE — o0BfageHne
0B6Y4aIoILMMMCA 3HAHUAMM O CTPYKTYPHO-YHKLMOHANbHOM OPraHM3aLmMm MMUBbIX CUCTEM PAasHORO paHra
U NpUOGPETEHNE YMEHUI UCONB3I0BATE 3TH SHAHWA AN TPAMOTHbIX AENCTBMIA B OTHOWEHMM 06BHEKTOR
UBOM NPUPOALI U PELUEHUA Pa3NNUHBIX KUSHEHHBIX npobnem.

HAoctimkeHne uean  usydyenua yuebHoro npegmera «BuosorMA» Ha 6Ga30BOM VYPOBHE
obecneunsaetca pelueHuem creaytowmx zapav:

OCBOEHME OBYYaAlWMMUCA CUCTEMbI 3HaHUN O BUOJOTMYECKIX TEOPUAX, YYEHWAX, 3aKOHaX,
33HOHOMEPHOCTAX, rUnoTesax, NpaBuAax, CAYMALLWX OCHOBON AnA GopMUpPOBaHUA NpeacTaBAeHUI O
GCTECTBEHHO-HaYYHOM KapTMHE MWpPa, O METOAAX HayyHoro NO3HaHWA, CTPOEHMMW, MHOrooBpasun u
OCOBEHHOCTAX JUBBIX CHCTEM Pa3HOTO YPOBHSA OpraH1zaumum, BelAAOWMXCA OTKPBITUAX M COBPEMEHHbIX
nccnepoeaHmAx B Buonorum;

popmupoBaHue y  oByualolmxca NO3HABATE/bHbIX, WMHTENNEKTYaNbHbIX UM  TBOPYECKMX
cnocoBHocTeit B NpoLecce aHanusa AaHHBIX O NYTAX PasBUTHA B BUONOTMM HayuHbIX B3rNIALOB, UOEN W
NOAXCACE K U3YYEHWIO WMBBIX CUCTEM PASHOTO YPOBHA OPraHU3aLMn;

CTaHoBAeHne y obyyaowuxca obweit KyabTypbl, YHKUMOHaNbHOM rPamoTHOCTM, pPasBUTME
YMEHWIi 0BBACHATL U OLLEHMBATL ABACHUS OKpyHalowWwero M1Mpa »M1BOoI NPMPOAbI Ha OCHOBAHWMA 3HHWI
¥ ONbiTa, NONYYEHHbIX NPU U3YYeHUM Broaorvu;

$opmupoBaHue y obyyaiowmxca YMEHWA MNNIOCTPUPOBATL 3HaueHUE BHONOrMUSCKUX 3HAHU B
NPaKTU4ECKOW AEATENLHOCTM YenoBeKa, pasBUTUM COBpPEMEHHBIX MEeAULMHCKUX TEXHOMNOIMIA K
arpo6uoTexHonoruii;

BOCMUTAHUE yBEMABHHOCTU B BOSMOMHOCTM MOSHAHWA YENOBEKOM  KWBOI npupoal,
HeobXoaMMOocTH BepeHOro OTHOWEeHWA K Held, coBMOAEHUA STUUECKMX HOPM NpPM NpPoBegeHUM
Buonoruieckux ucchesoBaHui;

OCO3HaHWe LIEHHOCTH BUONIOTMYECKUX 3HAHUI ANA NOBBILIEHNA YPOBHA IKONOFHHECKO KYNbTYpSI,
ANnA GOPMMPOBaHUA Hay4yHOro MMPOBO33pEHHS;

NPUMEHEHHE NPUOBPETEHHLIX 3HAHMN K YMEHWA B MOBCEAHEBHOM MKU3IHU ANA  OUEHKK
NOCAEACTBWI CBOEH AEATENLHOCTM NO OTHOWEHMIO K OKpY:aloLlieid cpene, cobCTBEHHOMY 3A0POBbIO,
oBocHoBaHKe U cobntogeHue Mep NpodUNaKTUKK 3aBoneBaHnii.



B cucteme cpegmero obuiero 06pasosanuA «Buonorus», usyyaemas Ha 6azosom YpoBHe,
ABAAETCA  06A3aTeNbHBIM  YYeBHbIM npeamerom,

BXOAAWMM B COCTaB npegmeTHoll o6nactu
«ECTECTBEHHO-HaYYHbIe NpeaMeTsl»,

Ona usyyenus 6uonorun Ha Gasosom YpoBHe cpeaHero oblwero o6pasoBaHua oteoauTcA 68
4acos: 8 10 knacce — 34 yaca (1 yac 6 Heaenio), B 11 knacce — 34 yaca (1 4ac e Hegenio).



COAEPHAHUE OBYYEHMA
10 KnAcc

Tema 1. Buonorus Kak Hayka,

Buonorna kak Haywa. Ceasb 6uonoruu c OBLUECTBEHHBIMM, TEXHUYECKUMM 1 ApYrUMuM
BCTECTBEHHBIMUM  HayKkamu, ¢unocodueli, STWKOW, 3CTETMKOW M npasom. Ponb 6ucnOrMM B
POPMUPOBAHMM COBPEMEHHOI HaY4YHO# KapTWUHbI MUpa. CUcTema BHONOrMYeCcKIX HaykK.

Metoabl nosHanua musoii npupoael (Habnlopenue, aKcnepument, OMUCaHWe, W3MepeHue,
Knaccudukauma, MoaenvpoBaHHe, cTaTcTHYecKan obpaboTka aaHHbIX),

demoHcTpauum:

Noptpetbi: Y. Napsuy, T, MeHgens, H. K. KonbLos, . YorcoH u @. Kpuk.

Tabnuupi v cxembl: «MeToab! NO3HaHUA HKUBOH npupoae!»,

NaboparopHbie U npakTuueckue paborbi:

MpakTuyeckas pabora Ne 1. «McnonsbsoBaHne  pasnUYHbIX METOAOB  NpW  U3ydeHUu
Buonorudeckux o6bexkTos»,

Tema 2. uBbie cHcTEMBbI 1 X OpraHu1sauua.

uBble cucTemb (6uocucremsl) kak npegmer U3yYeHUA Buonorun. OTAWYME MUBbIX CUCTEM OT
HeopraHnyeckoii npupoael.

Caoiictea 6uocuctem u mx pasHoobpasue. YposHU opraHM3aLmm GuocucTem: MONEKYNAPHBIN,

KNeTOYHbIM, TKaHeBbl#, OpraH13MeHHsIi, nonynALUOHHO-BUAOBOM, IKOCHCTEMHBI i
(6noreoueHoTudecKuit), BuochepHbiii.
LemoHcrpauuu:

Tabnuubl u cxembl: «OcHoBHbIE MPU3HAKW JKU3HW », «YDOBHMU OPraHMU3aLiim U Boii npupoapi».

Obopyaoeatue: mogens monexrynol JHK.

Tema 3. Xumuueckuii cocras CTPOEHUE KNETKM,

XUMUYECKMIA COCTaB KNETKW, XUMUYeCKMe SNEMEHTbI: MaKPO3I@MEHTBI, MUKPOANEMEHTBI, Bopgawm
MWUHEpanbHbIE BelecTsa,

DYHKLMM BOAbI W MUWHEpanbHbIX BeWecTs B kaeTke. MoaaepKaHNe 0CMOTUYECKOro banarca.

benku. Coctas u cTpoeHue Genkos. AMUHOKMCAOTBI — MOHOMepbI 6enKoB. HesameHumsie n
3aMEHMMbBIE  BMUHOKMCAOTBI. AMMHOKUCNOTHBIN COCTaB, YpoBHW cTpykTypsl 6enkosoii MONEKYAbI
(nepsuutas, BTOPWU4HAA, TpPeTWYHaR W YeTsepTUUHan CTPYKTYpa). XuMUYecKWe CBOICTBA BENKOB.
Bruonornyeckue GpyHKuMM Benkos,

DepmeHTbl — Bruonorueckue katanusartopsl. CrpoeHune depmeHTa: aKTUBHBIG ueHTp, cybeTpatHan
cneunduyHocTb. KodepmenTsl. BUTamMUHbI. OT14ua GpepmeHToB oT HeopraHuueckux KaTanusatopos,

Yrnesogel: moHocaxapuap (rniokosa, pubosa u Ae3okcupubosa), ancaxapuapl (caxaposa,
NaKTo3a) U noancaxapuapl (kpaxman, raukoren, Luennionosa). BUonoruueckmne hyHKLMM YrNesoaos.

Nunugsl: Tpurauuepuabi, $ochonunnasl, crepoupst. MMapodunbHO-rMapopoBHbIe caoiicTsa,
Buonoriyeckue dyHKuMM mMnupos. CpasHeHue yrnesonos, Genkos W NMNUAOB KaK WCTOYHUKOB
3Hepruu,

HykneuHosble kucnoTs!: OHK 1 PHK. Hykneotugpl — MOHOMEPL! HYKNEMHOBbIX KUCAOT. CrpoeHue
1 GyHKLMKM JHK. CTpoeHue u GYHKUMM PHK. Bugpl PHK. ATd: CTPOEHWE U HYHKLIMK,

Lutonorua — Hayka o knetke. Knetounas TEOPUA — NPpUMeEp B3aUmMoAeiCcTBIUA uaeit U hakTos B
HAYYHOM NO3HAHUKM. MEeTOAb! M3YUEHNA KNETKH.

Knetka Kak uenoctHas wusas cuctema. Obwure npusHaku Knetok: 3aMKHYTana HapyMmHan
membpaHa, monerynbl JHK Kak reHeTudeckuii annapar, cucTema cuHTesa benka,



TUNbl  KneTok:  ayKapuoTMyeckas  u NpokapuoTuyeckan.  OcobeHHOCTW  cTpoeHua
MPOKAPUOTUYECKON KNETKM. KneTouHas cTeHKa GakTepuit. CTpoeHMe SyKapUOTUYECKOH KIeTKM,
OcHoBHbie 0TANYMS PACTUTENLHOIA, KUBOTHOM U rPUBHOM KneTHy,

lOBEPXHOCTHbIE CTPYKTYPbI KAETOK — R/IETOYHAA CTeHK3, T/MKOKAAMKC, WX  GyHKLAW.
MnasmaTnyeckasn membpaHa, eé ceoiictea u GyHKuMM.  Umtonnasma wu eé opraHouabl.
OaHomemBpaHHble opraHoMabl KneTku: 3NC, annapat lonbaMM, AWsOCOMBL. MonyasToHOMHbIE
OPraHoubl KNeTKW: MUTOXOHAPUM, NAACTUAD, Mpoucxomaerue mutoxoHapuii u nnactug. Bugbi
nnactua. HemembpaHHbie opraHouas kneTku: PMBOCOMbI, KNETOUHBIA LeHTP, LieHTPHOAM, PECHUYKM,
HIYTUKK. DYHKLMM OPraHOMAO0E KAETKU. BKAIOYEHHS.

AApo - perynaTopHbIf LeHTp KneTkw. CrpoeHue agpa: ApepHas o60nouKa, Kapuonnasma,
XPOMaTWH, A4PbIWKO. XpOMOCOMbI.

TpaHCNOPT BELLECTE B KNeTKe.

Demoncrpayum:

Moptpetbi: A. Nlesenryk, P. Myk, T. WsaHH, M. WneiigeH, P. Bupxos, [. YotcoH, ®. Kpuk, M.
Yunkuuc, P. ®pankaun, K. M. Bap.

Anarpammbi: «PacnpeaencHue XUMUUECKUX 3neMEHTOR B HEXWBOW Npupogen, «Pacnpenenenue
XMMWUYECKIX 31€MEHTOB B MM1BOI Npupoges.

Tabnuubl u cxembr: «Mepuoauyecias Tabnuua xumuyeckux anemenTos», «CrpoeHue MONEKYbI
BOAbI», «BuocuHTes Benka», «CrpoeHue monekynbl Genkan, «CtpoeHne depmenTay, «HyxnenHosble
Kucnotel. [IHK», «CrpoeHne monekyssi AT®», «CTpoeHne ayKapuoTMuecKo Knetku», «CrpoeHue
KUBOTHOW KNeTKU», «CTpOEHWE pacTUTenbHOl Knetku», «CTpoeHWe NpPOKapUOTUYECKOIN KAETKW»,
«CTpoeHUe Aapa KNeTkuy, «Yrnesofpl», «/lunumpi».

O6opynosaHue: ceeTosoit MUKpockon, obopyaosaHMe ana  nposegeHus HabnoaeHNiA,
M3MEpPEHWH, SKCTIEPUMEHTOB, MUKPONPENapaThl pacTUTENLHBIX, IMUBOTHBIX M BaKTEPUANBHbIX KAETOK.

NaGoparopHbie 1 npakTueckue paborbi:

NabopatopHas paBora Ne 1. «M3yyeHmne KaTaNUTUUYECKON aKTUBHOCTH depmeHTOB (Ha npumepe
amunasbl AK KaTanassl)s.

NabopatopHan pabota Ne 2. «M3yueHue cTpoeHUa knetok PAcTeHMIA, MUBOTHBIX 1 BakTepuii nog,
MWKPOCKOMOM Ha roTOBbIX MMKPOMPENapaTax U ux onucaHues,

Tema 4. MuaHeaeaTeNbHOCTb KNETKN.

O6meH Beljects, uaM MetaBoausm, Accumunauua (naactuyeckuii obmeH) U AuccumunaLma
(sHepreTuueckuii obmen) — AiB€ CTOPOHbI eAMHOTO Npolecca meTabonuama. Poslb 3aKOHOB coXpaHeHMna
BELLECTE M SHePruM B NOHUMaHUKM MeTaBoN1sma.

Tunbl 06meHa sewects: ABTOTPOGHLIN 1 reTepoTpadHbIi. Posb hepmeHToR B 0BMena BeliecTs u
MPEBPALLECHHUM SHEPTUM B KNETKE.

PoTocuHTes, CseToBas u TemHOBaR dasbl poTocuHTeza. Peaxuun dotocuHTesa, IbdertusHocTs
doTtocunTesa. 3HaueHme $OTOCUHTESA ANA HU3HHU Ha 3emAe. BAnaHUe YCNOBWIA cpeabl Ha GOTOCUHTES U
Cnocobbl NOBLILIEHUA ero NPOAYKTUBHOCTH Y KYNbTYPHBIX pacTeHui.

XemocuHres. XemocuHTesupylolwme 6akTepuu. 3HaueHne xemocuHTe3a ANA HMKU3HK Ha 3emne,

3HepretTMyeckmii 0BMeH B Knetke. Pacwennenue eewects, sbigeneHue u aKKYMYNMpoBaHue
IHEPTUM B KNETKe. 3Tansl 3HepreTUyeckoro obmeHa. MUKoAUS. bpoxenue u ero Buapl. KucnopogHoe
ORUCNEHWE, UM KNETOYHOE  AbixdaHue. OkuncnuTensHoe dochopunuposanue. IddekTBHOCTL
3HepreTuyeckoro obmeHa.

Peakuun matpuyroro cuHTesa. leHeTuyeckan uHdopmauua OHK. Peanusauna reHetuyeckoii
MHGOPMALMN B KneTKe. MeHeTUueCKuii KO4 W ero cBoicTBa. TPAHCKPUMLMA — MaTPUUMbIK cuHTes PHK.
TpaHenauma — 6uocuHTes Genxa. Stansl TPAHCNAUWK. KoaMpoBaHue amMUMHOKWCNOT. Ponb pubocom B
6uocuHTese Genka.



HeknetouHele dopmbl muaHu — BUPYCbl. McTOpUA OTKpbITUA BMpycos (f. W. VBaHOBCKMIA),
OcobeHHOCTU CTPOSHUA W HMUSHEHHOTO UnKNa BUPYCOB. BakTepuodaru. BonesHW pacTeHui, UBOTHBIX U
HE/N0BeKa, Bbi3blBaeMble BUpYcamu. Bupyc ummyHoaeduLmTa yenoseka (BUY) — Bo36yauTens CNKAa.
O6patHan TpaHcKpunyus, peseprasa M uHTerpasa. [lpodunakTvka pacnpocTpaHeHus BUPYCHBIX
3aboneBaHuii,

OemoHcTpayun:

Moprpetsi: H. K. Konbuos, . W. Wearosckuii, K, A, TumupAazes.

Tabnuubl u cxembl: «Tunbl nutauuay, «Metabonusm», «MuToxoHapHA», «IHEPreTHUEeCKui
obmen», «Xnoponnacry, «doTocuHTes», «CrpoeHue [HK», «CTpoeHue W GYHKLUMOHMPOBaHME reHay,
«CunTes Benkan, «MeHeTudecKuii Kogy, «Bupycbi», «baktepuodaruy, «CTpOBHUE U MUIHEHHbIT LKA
supyca CMitda, Gakrepuodaran, «Pennukauma JHK».

ObopyposaHue: Modenu-annaukauuu «YasoeHue OHK u TPaHcKpunuua», «brnocuHTes Benkan,
«CTpoeHUe KNeTKU», MOAENL CTPYKTYPbI AHK.

Tema 5. PasMHOMEHHE U MHANBUAYANBHOR PazBUTHE OpraHuamos.

KNETOUHBIA UMKN, UMK MUSHEHHBIIA LIMKA KNeTKM. WHrepdasa n muTos. Mpoueccsl, NpoTekaioLMe
B WHTepdase. PENIMKaUMA ~ peakLua MaTpUUHOTO CUHTe3a AHK. CrpoeHue xpomocom. XpomocomHblii
Habop — kapuoTun. AunaougHbIA U rannouaHbI XPomocoMHbie Habopsl. Xpomatuasl. Liutonoruyeckue
OCHOBbI Pa3MHOMEHWA U UHAWBUAYANLHOTO Pa3BUTHA OPraHM3MOB.

HAenenve knetku — mutos. Craguu murosa. Mpoteccbl, NpoucxoAALMe Ha PasHbIX CTAAMAX
MuTo3a. B1UonorMYecKkuit cmeicn muTosa.

MNporpammupyeman rubens KNETKM — aNoNTo3.

Dopmbl Pa3MHOKEHUA OpraHuamoB: Gecnonoe M nososoe. Buap Gecnonoro pasmHomeHus:
AGNeHNe HanBoe, MOYKOBAHWE OJHO- U MHOFOKAETOYHBIX, cnopoobpasosaHue, seretaTMBHoe
PasmHoMeHUe. MckyccTBeHHOR KNoHMpoBaHKe OpraHW3MOB, ero 3HaYeHue /18 CeNeKLuu.

Monosoe pasmHomeHue, ero oTAMYMA oT Becnonoro.

Meiios. Cragun meliosa. Mpoueccsb, Npoucxoaallne Ha ctaguax meiiosa. MoeegeHue Xpomocom
B Meitoze. KpoccuHrosep. BUOAOIMYECKUit cmbich U 3HayeHue meiiosa.

lametoreHes - npouecc 06pasoBaHWA MONOBLIX KNETOK Y MWUBOTHBIX. MONOBLIE Menesbl:
CEMEHHWMKM ¥ AWYHUKU. 06pa3oBaHUE W PasBUTUE NOMOBLIX KNETOK — ramer (cnepmatosoung,
ALEKNeTKa) — cnepmaToreHesz U osoreHes. Oco6eHHoCTH CTPOEHWA ANLLEKNETOK M CMEepMaTo30Maos.
Onnopoteopenue. MapTeHoreHes.

WHausnayansHoe passutie (oHToreHes). Sm6puoHanbHoe pa3suTMe (amBpuorenes). Itansl
3MBPUOHANLHOrO Pa3BUTMA Y MO3BOHOYHBIX IKUBOTHBIX: ApobneHue, racTpynaumA, opraHoreHes.
MoctambpuoHansHoe paseutve. Tunbl NocTambBpUOHANLHOTO  PasBUTWA: MPAMOE, HERPAMOE
(nMunHouHOe). BiuAHue cpefpl Ha passuTue OpraHu3mMoB, ¢akTopbl, CnocobHbie BbI3bIBaTH
BPOXAEHHbIE ypoacTea.

Poct u paseutme pacteHuit. OwroreHez ugeTKOBOrO pacteHvA: CTPOeHWe cemeHW, cTaguu
pasBuTUA.

AemomcTpaumm:

Tabnuubl W cxembi: «®Popmbl  pazMHOMKeHUa opraHusmoBs», «[lgoliHoe on/noAOTEOpEHME y
UBETKOBbIX pacTeHuid», «BereTatMeHoe pasmHOMeHWe pacteHunit», «fleneHue Knetkn Garrepuiin,
«CTpoeHWE NoNOBbLIX KneTok», «CTPOEHME XPOMOCOMBI®, «KNETOYHbINH umKka», «Pennukauua OHK»,
«Mutos», «Meiios», «lpamoe 1 Henpamoe passutie, «amMeToreHes y MAEKONUTAIOWMX U YENOBEKay,
«OCcHOBHbBIE CTaAMM OHTOreHesan.

O6opyaoBaHue:  mukpockon, MuKponpenapatel  «Cnepmatosomabl  MASKONWTAKOLLEro»,
«flliLekneTka Mnekonuraoweroy, «KapuOKWHea B KNETKax KOpEeWKa /NyKa», MarHuTHaA Moaenb-
annaukauua «flenedune knetku», mogens AHK, Mogenb meTadasHoil XpOMOCOMbI,



NaBoparopHbie u npakruyeckue paborbi:

NabopatopHas pabota Ne 3. «Habn loAeHUE MITO3a B KETKAX KOHYMKA KOPELUKa NYKa Ha FoToBbIX
MUKponpenapaTax».

NaGopatopHas paBotra No 4, «M3yyeHne CTPOEHMA MOMOBBIX KNETOK Ha rOTOBbIX
MUKponpenapaTax».

Tema 6. HacnieCTBEHHOCTL M H3MEHYMBOCTL OpradH1WsmoB.

Mpeamet u 3agaun reHetmku. Mcropus PasBUTMA reHeTMKU. Ponb LUTONOrMKM U amBpUonoruu B
CTaHOBNEHUM TreHeTUKU. Brnap poccuitckux u sapybesmmHbix YYEHbBIX B pasBUTUE reHeTWKU. MeTogpl
reHeTuku  (ruBpugonoruyeckuii, UMTOTEHETUHECKMIA,  MONEKYAAPHO-TeHEeTUYECKMiA).  OCHOBHbIE
FEHETUYECKNE NOHATUA. TeHeTUYECKAnA CUMBOMKA, MCNO/Ib3YEMaRA B CXEMAX CKPEeLLWBaHMIA.

33aKOHOMEPHOCTM HacnenoBaHmA MPHU3HEKOB, ycTaHoBAeHHble . MeHaenem. MoHorubpugHoe
CKpelmBsatue. 3akoH eauHoobpasua rMBpuacE Nepeoro NoKoneHus. MNpasuno gomuHUpoBaHuA. 3aKoH
pacllenneHua npusHakos. MnoTesa YUCTOToI ramer. MoAHOE U HenoaHoe AOMUHUPOBaHKE,

AurnbpuaHoe  ckpewmsanme. 3aKoH HEe3aBMCUMOro HacnenoBaHuA NPU3HaKoB.
LUutoreHeTnyeckue  ocHoBbI AUrubpuaHoro  cKpeuwusaHuA. AHanusupylollee  ckpewmsaHue.
Ucnonbaosanue aHanusmpyiowero CKpeLMBaHua Ana onpegeneHus reotuna ocobu.

CuenneHHoe HacnegoBaHue npusnakos. PaGora T, MopraHa no cuenneHHoMy HacnegoBaHUIo
reHoB. HapyiieHue cuenneHus reHos 8 pesy/nbTaTe KpoccuHrosepa.

XpomocomHan Teopua HacneaCTBEHHOCTH, leHeTuYeckue Kaprhl.

ledetvka nona. Xpomocomuoe OnpejeneHke nona. AyTocombl W MONOBblE XPOMOCOMBI.
l'omorameTHble 1 reTeporameTtHeie OpraHusmbl. HacneaoBaHue NPU3HAKOB, CLLENAGHHBIX C MOJIOM.

U3meH4mBOCTL. BUapl M3ameHYMBOCTU: HeHatneACTBeHHaA M HacheacTBeHHaA. Ponb cpegpl s
HeHacneacTseHHOM U3MEHYMBOCTK. XapaKkrepuctuka MOAWPUKALMOHHOI M3MEHYMBOCTH.
BapuauuonHbiii pag u BapMauMoHHan Kpueas. Hopma peakuuu npusHaka. KoauyecTseHHble W
Ha4ecTBeHHbIe NPU3HAKK M MX HOpMa peakuuu. CeoiicTsa MOANDUKALMOHHON M3MEHYNBOCTH.

HacneacrseHHan, unm TEHOTUNMYECKEA, M3MEHYMBOCTL. KOMBUHATUBHAA M3MEHYUBOCTD, Meiios
“ MONOBOW NPOLECC — OCHOBA KOMBUHATMBHOL M3MeH4MBocTM. MyTauMoHHaA WM3MEHUYMBOCTS.
Knaccuduuauymua  myraiuii: FEHHbIE, XPOMOCOMHbIE, FEHOMHblE. YacToTa U  APUYUHBI MyTaumi.
MyTtareHHeie dakTopbl. 3akoH FOMO/IOTMMECKMX PAAOB B HacNeACTBEMHOM W3MeHuMsocTM H. W,
Basunosa.

BHeaAepHaA HacneacTBEHHOCTL 1 U3MEHYMBOCTD.

leHeTWka uenosexa. HKapuotun yenosexa. OCHOBHble  MeTOAbl reHeTUKM Yenosexa:
TEHeanoruyeckuit, 6nusHeLoBbIM, UNTOTEHETUYECKMIA, BHOXMMUYECKNI, MONEKYNAPHO-TeHeTMYECKHIA.
CoBpemeHHoe onpegeneHue reHoTuna: NONHOFEHOMHOE CeKBEHWPOBaHWE, TeHOTUNMPOBAHWE, B TOM
“ncne ¢ nomoubio MLP-aHanmsa, HacnegcrsexHsle 3abonesaHuA YenoseKa: reHHble Bonestu, 6onesHn
€ HacneACTBEHHOI NPeapacnonoxeHHoCTbIo, XPOMOCOMHble GoneaHu. ComMaTHiecKue U reHepaTUBHbIe
MyTauuu. CTBONOBBIE KASTKM, MpuHumnsl 3g0posoro obpasa wuaHu, AWArHOCTUKK, NPODUAAKTUKKA K
NeHeHMA reHetTuyecknx 6onesHell. Meauko-reHeTuyeckoe KOHCYNbTUPOBaHWE. 3HaueHUe MeAMLIMHCKOMH
EHETUKW B NPeAOTBPALLEHIM 1 NEYEHUM FeHETUYECKUX 3abosneBaHmii Yenosexa.

femoucTpaumu:

Noprpetsi: I. Mengens, T. MopraH, I'. ge ®pus, C, C. YeTsepuKos, H. B. Tumodees-Pecosckuii, H.
W. BaBunos.

Tabauupl n cxembi: «MoHornbpugHoe ckpelyBaHue u ero LUMTOrEHETUYECKan OCHOBaY, «3akKoH
Pacllennedna M ero uMTOreHeTMYecKan OCHOBa», «3aKOH YMUCTOTHI ramet», «OurubpugHoe
CKpeLnsaHuen, «LluTonormyeckue OCHOBbI  AurnBpugHoro CKPeLLMBaHUA», «Meiiozn,
«B3aumopeliictene annensHbix reHos», «leHeTU4ecKWe KapTbl PacTEHUI, MWUBOTHBIX W uenoBeKan,
«leHeTnka nona», «3aKoHOMepHOCTH HacNeA0BaHNA, CLIENNEHHOTO C NoMoMY, «KapuOTUMbI YeNoBeKa 1



PKUBOTHBIXY, «Buabl M3MeHYMBOCTIN, «MoaudukaumoHHan M3MEHYHBOCTbY, «HacnenosaHue pesyc-
daxTopan, «MeHeTuka rpynn Kposu», «MyTaumoHHas M3smeHuMBOCTL Y,

ObopygosaHue: Moaenu-annankaumm  «MoHorubpugHoe CKpewmBaHue», «HenonHoe
AOMWUHWPOBaHWe», «AurnbpuaHoe CKpelluBanuer, «[lepekpécT xpomocom», MUKpOcKONn u
MuKkponpenapar «/[lposoduna» (Hopma, MYTaumun Gopmbl KPbINLEB M OKPACKM Tena), repbapuii «fopox
NoCceBHOM»,

Na6opatopHbie u npakTUueckue paborbi:

Nabopatopraa pabota No s, «M3ydenue pesynstatos moHorubpuaHore M AurMGpuaHoro
CKPELWMBAHMA Y 4PO30MUNL! Ha FOTOBbIX MUKponpenapaTtax»,

NaBoparopHan paBota Ne 6. «M3yyeHre moaudUKaLMOHHOI M3MEHYUBOCTU, NOCTPOEHHE
BapUaUMOHHOTC PAAE M BapMALMOHHOM KPUBOII».

IaBopatopHas paBota No 7. «AHanms MYTaLWiA Y Apo30GUNEI Ha rOTOBbLIX MUKponpenapaTax».

MpakTuyeckan pabota Ne 2. «CoctasneHue u aHanu3 poaoCcA0BHbIX YEI0BEKaY.

Tema 7. Cenekumna opraHusmos. OcHOBbI Guorexvonorum,

Cenekuma Kak Hayka u npouecc. 3apoMaeHWe cenekuum wu AOMeCTMKauma. YyeHue H. K. -

BaBunosa o ueHTpax NpoucxomaerHna n  mHoroobpasus KYNBTYPHbIX  pacTeHuid.  LeHTtphl
MPONCXOMACHNA AOMALLHUX HUBOTHBIX. Copr, nopoaa, Wramm.

CospemeHHbie meToapi cenerunn. Maccosblii 1 WHAMBMAYaNbHBIN OTGOpbI B CENEKUMM pacTeHMit
U WUBOTHbIX. OueHKa aKcTepbepa, BauskopogacTeeHHoe cKpeuinBarme — MHBpUAMHT, Yuctaa AuHMA.
CKpewmeaHue YUCTbIX ANHME. leteposuc, uau rubpugras cuna, HepoacrteeHHoe ckpelmBaHue —
ayT6puanHr. OtaanéuHas rmbpugusauma u eé ycnexu. VICKYCCTBEHHbIN myTareHes u nony4eHue
nonnnaouaos. octmmeHus cenextmm PaCTeHuii, UBOTHBIX U MUKDODPTaHU3MOB.

buotexHonorma  Kak OTpacnb  npowussoacTBa. [eHHas WH¥eHepuA. 3Tanbl  cosgaHuA
pexombuHaHTHO’ AHK M TpaHcreHHbix OpraHuamoB. KneToyHas MHXeHepua. KneToyHble KYNbTypbI.
MukpoknoHanbHoe pasMHoMKeHne pacTeHuii. Knonuposanue BbICOKONPOAYKTUBHbIX
CE/IbCKOXO3ANCTBEHHBIX OPraHU3MOB, SKonoruyeckhe M aTudeckue npo6aemsl. MO — reHeTMuecku
MOAUPULMPOBAHHBIE OPraHMU3MbI.

[JemoHerpaumu:

Noptpetsi: H. W. Basunos, W. B. Muuypu, I, f. Kapneyenko, M. ®. MsaHos.

Tabauusl u cxembl: Kapta «LleHTpbl npoMcxomaeHUA 1 MHOroo6pasus KynbTypHbIX pacTexuiin,
«[Mopogbl AomallHux MUBOTHBIX®», «CopTa KyAbTYpHbIX pacTeHwnii», «OTnanéxHas rubpuausaumnsay,
«Pabotbl akagemuka M. o, MBaHoBa», «Monunnouana», «O6bEKTbI buotexrHonorm», «Knetouubie
KYNBTYPbI U KNOHUpPOBaHUeE», «KoHCTpyrpoBaHme 1 NepeHoC reHoB, XpoMocomy.

O6opyacsanue: mynsmu MACAOE U KOPHENNCAOB AUKMX GOPM U KYNBTYPHBIX COPTOR pacTexul,
repBapuii «CeNbCKOXO3ANCTBEHH bl& pacTeHus»,

NaboparopHbie u npaxkTuueckue paboTbi:

SKckypeua  «OcHoBHbIe METOAbI W AOCTMIKEHWA CENeKUMM PacTeHWi M IKUBOTHbIX (Ha
CE/IRKLMOHHYIO CTaHUMIO, NNemeHHyo dbepmy, copToucnbITatensHbii Y4acToK, B TENAUYHOE X03AiicTBO,
nabopatopuio arpoyH WBEPCUTETa WK HAYYHOrO LieHTpa)».

11 KNACC
Tema 1. dsontoumonHan 6uonorus,

lMNpeanocbinkk Bo3HUKHOBEHMUS 3BONIOLMOHHOIA Teopuu, 3BONIOLMOHHAA TEOPUA U €& MecTo B
6uonoriu. Bavsnme 3BONIOLMOHHOI TEOPUK Ha pasBUTHE BUOAOTIMM 1 APYrix HayK.



Cengetennctea asoniouum, NaneoHTonoruueckue: NOCAeaoBaTeNbHOCTL MOABNEHUA BUOOR B
NaNeoHTONIOrM4YECKOI NETONMCH, NepexoaHble dopmbl. Buoreorpaduveckme; CXOACTBO U pasnuyne dayH
1 GNOp MaTepUKOR M OCTPOBOSB.

3mbpuonornyeckne: cxoactsa m PaznuyuMA  aMBPUOHOB pasHbIX BUAOB MO3BOHOYHLIX,
CpaBHUTENbHO-aHATOMUYECKHE: FOMO/IOrUYHble, aHaNorMYHble, PYSMMEHTapHLIE OpraHbl, atasu3mbl.
MonerynapHo-6uoxumudeckme: CXOACTBO  MEXaHM3MOB  HAC/NEACTBEHHOCTM WM OCHOBHBIX
MeTabonndeckux nyTeit y Bcex opraHMamos.

3BoniounoHHan Teopua Y. [apsuHa. MpeAnocbiIKM BOSHUKHOBEHMA AapBUHU3MA. Asumxywme
Chabl 3BOMIOUMM BUAOB no [flapeuHy (M36BbiToUHOE pasMHOMEHWe npu OrpaHHW4YeHHOCTH pecypcos,
HeonpegenéHHaa uameHunsocTs, Gopbba 3a CYLeCcTBOBaHME, ECTECTBEHHbINR 0T6Op).

CuHTeTMYECKaA TEOPUA SBONIOLMK (CT3) u eé ocHoBHbIE NONOKEHUA.

Mukpossontouun. MonynaumMa Kak egMHILE BUAE U IBONIOLUM.

Apvxwywme cunei  (baxTopsi) 3sO/OUMM  BUAOB B npupoge. MyTaLMOHHBIA npouecc u
KOMBUHATUBHAA M3MEHYUBOCTL. MonyaauuoHHble BONHbI U Apelid reHos. U3onauus u MUrpauuma.

EcTecTBeHHbIN 0T6Op — HanpasAAIOLWiA $axTop 3e0N0UMK. POPMBbI ecTecTBeHHaro oT6opa.

MpucnocobneHHOCTL OpraHM3mMoB Kak pesynbtat ssonioudu. Mpumepsl npucnocobneHuii vy
opraHusmos. Apomopdo3bl U naMOagaNTaLMK,

Bua wu  BugoobpasoraHue. Kputepuu supga. OcHosHbie dopmbl BUa00bpasoBaHma:
reorpaguyeckoe, aKoNornyecxoe.

MakposBonouua.  dopmbl  ssontoumK; bunetyeckan, pausepreHTHas, KOHBEPreHTHas,
napannenbHan. HeobpatumocTs asoniouum.

lMpoucxomaeHue oT HecneumanMsMpoBaHHBbIX npeaKos. [porpeccupyiowan cneuranusauma.
AnanTisHan paguauua,

HemoHcTpayuu:

Moptpetsi: K. /lunneii, M. B. Mlamapk, Y. AapsuH, B. 0. Kosanesckuii, K. M. Bap, 3. lekkens, ®.
Mionnep, A. H. Cesepuos.

Tabnuupl U cxembl: «PassuTue OpraHM4eckoro mupa Ha 3emne», «3apoAbill MO3BOHOUYHbBIX
KUBOTHBIX», «ApxeonTepukc», «dopmsl Bopsbel 3a CywecteoBaHue», «EcTecTBeHHblii oTBop»,
«MHoroo6pasue copros pacteHuwit», «MHoroobpasue nopoj,  MUBOTHbIX®,  «[onynauum»,
«MyTauMoHHas  M3MEHYMBOCTLY, «Apomopdossi», «MavoananTauumny, «Obuan aereHepauma»,
«fBmKylMe cunbl 3sonOLUNY, «KapTa-cxema mapuipyta nyTewectsus Y, [OapeuHa», «Bopoba 3a
cyliecrsosauen,  «lpucnocobneHHOCT  OpraHusmMoB», «leorpaduyeckoe  BUACOGpasoBaHMe,
«JKonorudeckoe BUAOOGPaZOBaHUEY,

O6opynoBaHUe: KONNEKLMA HACEKOMbIX C PasnnyHbIMM THNAMK OKpacku, Habop NAoAOB U cemsH,
Koanekuma «Mpumepsl 3allUTHBIX NpUCnocobaeHmii Y MUBOTHbIX»?, Mogent «OcHOBHbIE HanpaeneHua
3BOIOUMUY, 06BEMHaA Moaent «CTPOEHME roOIOBHOTO MO3ra MO3BOHOYHbBIX»,

buoreorpaduueckan kapra mupa, KonnekuuA «POpPMbl COXPAHHOCTM MCKOMAaembIX HUBOTHBIX
pactenuii», Mofens annaukauua «lepeKkpEcT XpoMocom», BAaKHbIe npenapatel «Pa3BuThe
Hacexkomoro», «PassuTie NAryLIKK», MuKkponpenapar «[posopuna» (HopMa, MyTaLuu Gopmbl KpbIIbEE
1 OKpacku Tena).

NabopaTopHbie 1 npakTMueckue paborbi:

NaGopatopHan pa6ora Ne 1. «CpaesHeHue BuaoB No Mopdonoruueckomy KpuTepuion,

NabopartopHas paBora Ne 2. «OnucaHue NpUCcnocobAeHHOCTU OpraHM3Ma U e& OTHOCHTENBHOMO
XapaxkTepan.

Tema 2. BO3HUKHOBEHME W Pa3BUTHE MU3HN Ha 3eMe.

[loHayyHble npeacrasnequs o 33POMACHUN MU3HW. HaydHbie runoTesbl BOSHUKHOBEHMA U3HU
Ha 3emne: abuoreHes M naHcnepmua. Xumnyeckas 9BOMOLMA. ABHMOreHHbIN CHHTE3 OpPraHUYEcKMX



BEWECTB M3 HeopraHuyeckux. IKCNepuMeHTaNbHOe NOATBEPMACHME  XUMHYECKO IBONOLMK,
HavansHble 3atanbi 6uonoruyeckoii 3BontoumMK. Tunotesa PHK-mupa, bopmuposaHme MemBpaHHbIx
CTPYKTYD W BO3HWKHOBEHME NPOTOKAETHM, Mepebie KneTkU U ux 3B0NIOLMA. POPMUPOBAHUE OCHOBHbIX
FPYAM UBbIX OpraHusmMos,

Pa3sutue uznm Ha 3emne no 3pam W nepuogam. Katapxeii. Apxeiickaa u npoTeposoiickan 3pbl.
Maneosoiickan spa u ed nepuoap::  Kembpuiickuii, OPAOBMKCKAIA, CUNYPUIACKMIA, [eBOHCKMA,
KaMEHHOYTONbHbIN, NepMEKUEA.

Me3o3oiickas apa u eé Nep1oabl: TPUACOBLINA, PCKUTA, MENOBOI,

KaiiHosolickas apa u eé NEPUOAbI: NaNeoreHoRbIN, HeOreHOBIMH, AHTPOMNOreHOBbINA.

XapaKktepuctuka kaumata u reoflorueckux  npoueccos. OCHOBHbIE 3Tanbl 3BONIOUMM
PacTUTENILHOTO W KMBOTHOMO Mupa. Apomopdosbl y pacTeHuil U KUBOTHBIX. MossneHue, pacuser u
BbIMMPAHUE rPYNn MUBbIX OpraHWsMOoB,

Cucrema oprakuyeckoro MUpa Kak oTpaxeHue 3B0MOLUMK. OCHOBHbIE CUCTEMATHYECKWe rpynnb
opraHusmos.

Boniouna yenosexa, AHTpONONOrMA KaKk Hayka. PassuTne NPEACTaBAEHWI O NPOUCKOMAEHUN
HenoBeKa. MeTodbl M3y4eHMA aHTpONOreHesa. CxoAcTBa M pasauyua yvenoseka u UBOTHBIX,
CucTematiyeckoe nonomeHme Yenoseka.

deuyime cunel (pakropsl) aHTponoreHesa. HacneactseHHas uameHuUMBOCTL U eCTeCTBEeHHbI
orbop. O6LiecTeeHHbIH 06pas K13HU, U3roToBNEHUe OPYAWN TpyAa, MblluneHue, peub.

OcHosHble craguu u seTeu IBOIIOLUMKA YenoBeKa: 8BCTPanonuTexu, Yenosex ymensiii, Yenosex
npamoxogaimii, Yenosek HeaHaepTanbCkuii, Yenosek pasymmbiid, Haxoaku uckonaemeix OCTaTKOB,
Bpema cywecteoBaHua, o6nacts pacnpoctpaHenus, o6bém ronosHoro Mosra, 06pas usHu, opyaus.

Henoseyeckne pachl. OCHOBHble Bonbwue pacer: esponeonaHan (espasuiickas), Herpo-
ascTpanongHan (3kBatopuansHan), MOHronongHan (aanatcio-amepurancras). YepTol
npucnocobneHHocTM npeactasuTeneil HE/IOBEYECKMX Pac K YCNOBMAM CyLLECTBOBAHMA, EauHcTo
HenoBeYeckux pac. Kputuka pacusma.

femoncTpaumu;

Moptpetsi: &. Peau, /. Macrep, A. W. Onapun, C. Munnep, I. IOpw, 4. JapBuH.

Tabnuubl U cxemsi: «BO3HUKHOBEHMe ConHeyvHom CUCTEMBI», «Pa3BUTHe opraHuyeckoro Mupan,
«PacTuTensHan Rnetka», «HnBoTHan Knetkay, «lpoKapuoTHyeckan Knetka», «CoBpemeHHan cucrema
OpraHWdeckoro mupa», «CpasHeHue AHAaTOMMYECKWX YepT CTPOeHMA YenoseKa u 4enosexoobpasHsbix
obesbaH», «OcHoBHbIe mecTa NAaNBOHTONOTUYECKUX HaXOA0K NPEAKOB COBPEMEHHOrO uesnoBeKay,
«[pesHeliwme nioguy, «[pesHue niogu», «Mepebie COBpeMeHHbIe Nlogun, «Yenoseyeckue packi».

O6opyaosanue: mynsmu «TponcxomaeHme yenosekas (6iocTbl aBcTpanonuTexa, nuTeKaHTpona,
HEaHAEPTanbUa, KPOMaHbOHUA), CAenKW wau M306paKeHna KameHHBIX OpYAMiA nepsobBbiTHoro
Henoseka (KamHuU-4onnepsl, py6una, ckpebna), reoXpoHonorueckan Tabauua, Konnexkuma «Dopmbl
COXPaHHOCTM CKOMAEMbIX MUBOTHBIX 1 pacTeHumiin,

Nabopatoprbie u npaktuyeckue paborbi;

MpakTuyeckan pabora Ne 1. «M3yueHue uckonaempix OCTaTKOB PAacTeHMA WM MUBOTHbLIX B
KONNEKLMAX Y.

IKCKypeua «3BONOUMA  OpraHuyeckoro MWpa Ha 3emne» (B ECTEeCTBEHHO-HAYYHbIN  WUAK
Kpaeseaueckuii myseii).

Tema 3. Opranusmsl u OKpyalowan cpega.

3Konorua Kak Hayka. 3ajaun W pasgpenbl sKoAorUu, Metoapl akonoruyeckux uccnenosaHuii.
JKoNnornyeckoe MHUPOBO33peHUe coBPEMEHHOrO YenoBekKa.

Cpepgbi 0buTaHua OpraHM3Mos: BOAHas, Ha3eMHO-BO3 8y WHaA, NoOYBEHHa#,
BHYTPHOPraHW3meHHas.



SKonornyeckue dakropbl.  Knaccudmkauma JKOnoruyeckux  GakTopos:  abuoTuueckue,
6uoTuyeckue u antponorerHoie, Lflefictene akonoruyeckux dbakTopos Ha OpraHu3mbl,

AbuoTuueckue daktopbi: ceer, TEMNepatypa, BAAHOCTL. PoTonepuoausm. Mpucnocoberus
OPraHM3mMoB K AeNCTBMIO aBMOTUYECKUX tbaKTopoBs. Buonoruyeckue PUTMBbI.

BuoTuueckue daktopbl, Buabl Guotuueckmx B3aUMOAEMCTBUIA: KOHKYpeHLMa, XULWHWYEeCTBO,
cumbuos u ero popmsr. Mapasutusm, Koonepauus, MyTYanusm, KommeHcanusm (KBapTupaHcTBo,
HaxnebHuyecrso). AmeHcanusm, HeliTpanusm. 3Hauenue BuoTuveckux  BzaumogeiicTamii ana
CYLLECTBOBaHUA OPraHM3MOB B NPUPOLHBIX coobluecTeax.

IKO/IOTUYECKUE XapaKTePUCTUKM nonynauuu. OCHOBHbIE NOKA3aTENM NONYAALMM: YUCNEHHOCTD,
fINOTHOCTb, POXAAEMOCTb, CMEPTHOCTS, NpupocT, MUrpauMaA. JuHammuka YucAeHHOCTM NonynsaumMmM u eé
perynauums.

demoHcTpaunu:

MopTpetsl: A. TymBonbar, K. ©. Pynbe, 3. Tekkens.

Tabnuupl 1 cxembi: Kapta «lpupogHele 30Hb 3emnu», «Cpeapl oButaHma OpraHusmoBy,
«®oTonepuoguams, «MonynAumm», «3akoHOMepHOCTM pocta HUCNBHHOCTU NONYNALMK WHbY30pUM-
Tydenskum, «luwessie uenus.

NabopatopHbie 1 npakTuueckue paborbi:

Na6opatopHaa pabora Ne 3, «Mopdonornyeckue ocobeHHocTH pacTeHnit U3 pasHbix mect
obuUTaHuA,

NabopatopHas pabora Ne 4. «Bauanue CBET@ Ha POCT U Pa3BUTUE YePEHKOE Koseycan.

Mpakriyeckan pabora Ne 2. «MNoacyér nnoTHocTH NONYNALMIA pasHbiX BUAOB pacTeHMii»,

Tema 4. Coobujecrsa u skonoruueckue CHUCTEMBI.

Coo6liecTeo opraHusmos — 6uoueHos. Crpyktypsl GuoueHo3a: BU/OBAA, NPOCTPaHCTBEHHaA,
Tpoduyeckan (nuuiesan). BWAabI-aoMUHaHTLI. CBasu B 6uoueHose.

JKOAOMMYECKUE  CUCTEMDI (sxocuctembl).  Mouste o6 JrocMcTeme W GuoreoLieHose.
DYHKLUMOHANLHBIE KOMMOHEHTbI SHOCUCTEMBI: NPOAYUEHTSI, KOHCYMEHTbI, PeAYLIEHTHI, Kpyroeopor
BELUECTB W MOTOK 3HEprMu B FKoCHCTEME., Tpoduueckue (nuwiesbie) ypoBHM 3KOCHCTEMI. Muuwessie
Uenn 1 cetn. OCHOBHLIE NOKa3aTeNn aKOCUCTEMBI: Grnomacca, NpoayKUMA. IKonoruueckue nupamMuael:
NPoAYKLMUM, YucneHHoCTH, Buomaccsl. CaoiicTea 3KOCUCTEM: YCTOMYMBOCTL, CAMOPEIYAALLMA, Pa3BUTHE.
Cyxueccua,

MpupogHble  akocucTembl. dKocucTembl 038P M pek. SkocucTema XBOWHOTO  unn
WMPOKOJMCTBEHHOrO Neca.

AHTPOMOreHHble  3KOCUCTEMBDI. Arposkocuctemsl.  YpBoakocucTemsi, buonoruueckoe u
X03A/CTBEHHOR 3HaYeHHe arpoaKoCHCTEM 1 yp6osKocucTem.

BuopasHoobpasue kak Qaktop YCTOWYMBOCTM  3HOCHCTEM. CoxpaHeHne 6Buonorndeckoro
pazHoobpasua Ha 3emne.

Yuenue B. W. BepHagckoro o 6uocdepe. MpaHuupl, cocras u CTpyKTYpa Buocdepsl. Kusoe
BELECTBO W ero ¢yHKUMKM. OcobeHHocTu 6uochepsl Kak rnobanbHoii HOCKUCTEeMbI. [uHamuyeckoe
pasHoBecue M obpaTHas ceAsb B buocdepe.

Kpyrosoportsl Belecrs 1 Buoreoxummuueckue uuKknbl snemeHToR (yrnepopa, asora). 3oHansHoCTb
Buocdepsl. OcHosHbIE 6uomel cytum.

Yenosevectso 8 6uochepe Jemau. AHTPOMOreHHblE M3MEHeHMA B buocpepe. MobanbHble
IKOJIOrMYecKue npobnemsl,

Cocywecrsosatue npupogsl 4enosevecrsa. CoxpaHeHue 6uopasHoOBpasua Kak ocHosa
ycToituuBocTU  Guochepsl. OcHosa PaUnoHaneHoro  ynpaeneHns NpUpogHbLIMMI pecypcamu u  ux
ucnonbsosaHue. JocTumMerna BUonorum u OXpaHa npupoasl.

HAemoHcrpaumu:



Moptpetbi: A. k. Tencau, B. H. Cykaués, B. 1. BepHaackuii.

Tabnuupl 1 cxembl: «luilesble  Lenuy, «buoueHos: cocras CTPpyKTYpa», «[IpupoaHsie
coobuectBan, «Llenu MUTaHUA», «IKONOrMYEeCKas nipamnaa», «buochepa u yenosek», «Ixocucrema
LUMPOKOANUCTBEHHOMO Neca», «3KocucTemMa XBOJHOMD neca», «buoueHos Boaoéman, «ArpolieHoss,
«MpuUmepHble aHTPonoreHHbie BosaelicTeus Ha npupoay», «BamHeiilune MCTOYHMKM 3arpAsHeHWs
BO3AYXa W rpYHTOBbIX BOAY, «[ousa — BamHelwan cocrasasiowan buochepsin, «Pakrops Aerpagaymm
noys», «MapHukoebill abdexTs, «daKTopbl  pagMoaKkTUBHOrO 3arpAsHenuA  6uocdeper», «06ujan
CTpyKTYpa Buocdepss, «PacnpoctpaHeHue xusHu B Buocdepe», «O30HOBbIN 3KpaH Buocdepsi»,
«Kpyrosopor yraepoaa B 6uocdepen, «Kpyrosopot asota & npupoge».

O6opyposaHue: mogensc-annankauma  « TUNUYHbIe 6uoLeHo3bIN, repbapuii  «PactuTensHble
coobLuecTsan, Koanekuuu «buoueHos», «Bpegutenn samHeHwmx Ce/IbCKOXO3AMCTBEHHBIX KYAbTYp»,
rep6apum U KoANEKLMK pacTeHuii u HUBOTHBIX, NPUHaANEMAIME K Pa3HBIM SKOAOrMYECKUM rpynnam
oAHoro BUAa, KpacHaa kHura Poceuiickoli Pesepaumnn, 3o06pameHna oxpaHsembix BUOOB pacteHuit u
HMUBOTHBIX,



MJAHUPYEMBIE PE3Y/IbTATbI OCBOEHUS MPOTPAMMBbI NO BUONOTUKU HA BA30BOM YPOBHE
CPEJIHETO OBLLErO OEPA30OBAHUA

Cornacto @rOC COO, ycraHasausaloTca Tpe6osaHUa K pesyneTatam ocsoeHua obydarowmumnca
nporpamm cpeatiero obuiero 06pasosaHmA: IMUHOCTHBIM, METAMPEAMETHBIM M NPEAMETHbIM.

JIMHHOCTHBIE PE3Y/IbTATBI

B CTPYKTYPe NMUHOCTHLIX Pe3ynbTaToB OCBOEHUA NpeameTa «BUoNora» BblAeneHbl cneayioiiue
CocTasAAoOlMe: OCO3HaHWE 06Y4aloWMMMCA POCCUIICKON FPaAaHCKON WAEHTHUHOCTH — FOTOBHOCTU K
CaMOpasBNTUIO, CaMOCTOATENLHOCTU U CAMOONPEAENneHUIo, Haiudke MOTMBAUMM K obyyeHuo
6uonorin, ueneHanpasneHHoe paseuTMe BHYTPEHHUX YOEeMAEHUIA ANYHOCTM Ha OCHOBE KNHMEBbIX
LEHHOCTE U UCTOPUYECKUX TPAAULMIA PasBUTUA BUOACTUYECKOrO 3HaHMA, roTOBHOCTb U cnocoBHocTb
06y4alolWuMXCA PYKOBOACTBOBAaTLCA B CBOEH AEATENbHOCTU LEHHOCTHO-CMbICNIOBLIMM  YCTaHOBKaMM,
npucylyumu  cucteme 6MONOrMYECKOro 0BpPa30BaHUA, HAAUUME SKONOFUUECKOro NpaBoCcO3HaHKA,
CNOCOBHOCTY CTAaBUTE LiEAU U CTPOUTE MM3HEHHBIE NAHbI,

JIndHocTHBIE pesynbTaThl oCBOEHMA npeameTa «BMONOrMaY [OCTUraloTeA B eguHCTBE yuebHOM 1
BOCMUTATE/bHOM EATENbHOCTU B COOTBETCTBUM C TPAAMLMOHHBEIMU POCCHICKAMK COLMOKYNABTYPHBIMM,
MCTOPUHECKUMI U AYXOBHO-HPABCTBEHHBIMU LIEHHOCTAMMU, NPUHATHIMU B obuwectee npasunamu M
HOpMamu noseAeHMA U cnocobCTBYIOT NPOLLECCam CaMONO3HaHMA, CaMOBOCTUTAHMA W CamopasBuTHA,
Pa3BUTUA BHYTPEHHEH NOSWLMW NUYHOCTM, NaTPUOTM3MA, YBAKEHUA K 3aKOHY W NpPaBONOPAJKY,
HEMOBEKY TPYAa M CTapliemMy NOKOAGHWIO, B3aMMHOMO YBaMEHU, BepexHOro oTHOWweHWA K
KY/ITYPHOMY  Hacneauio W TPaguUMAM MHOTOHALMOHAaNbHOTO Hapoda POCCUIACKON Depepaumm,
NPUPOAE W OKPYMatoLLei cpeae.

JluuHocTHBIe  pesynbraTel ocsoeHuA yueBHoro npeameTa «BUONOrMA» JO/KHLI OTPaMaTb
TOTOBHOCTb U CNOCOBHOCTL 0BYYaIOLIMXCA PYKOBOACTBOBATLCA cpOPMUPOBAHHON BHYTPEHHEIT No3uLMe
NMYHOCTU,  CUCTEMOH  LEHHOCTHBIX  OPMEHTAUWM,  MO3UTUBHBIX BHYTPEHHUX  yBemaeHuii,
COOTBETCTBYIOWMUX TPEAVLIMOHHBIM LIEHHOCTAM DPOCCHiCKoro obuiecTaa, PacilMpeHne KU3HEHHOrO
OnbiTa U OMbiTa AEATENLHOCTU B NPOLECCe Peanu3aLmu OCHOBHBIX HanpaeneHuWil BocnuTaTeNbHoON
ACATENBHOCTH, B TOM YMCAE B YaCTH:

1) rpapaHcKoro BocnUTaHmA:

CHOPMUPOBEHHOCTE TPAMARHCKOM MO3NULMN 0BYYaloWerocA Kak akTUBHOTO W OTBETCTBEHHOrO
4/1eHa poccuiicKoro obuiecTga:

OCO3HaHWUE CBOMX KOHCTUTYLMOHHBIX NPaB 1 0BA3aHHOCTEN, yBaKeHHe 3aKOHa 1 npaBonopAAKa;

TOTOBHOCT K COBMECTHOW TBOPYECKOM AEATEALHOCTM NpWU cosaaHWM y4ebHbIX NpOoeKTos,
PeweHku yuebHbIX U NO3HaBaTeNbHbIX 33434, BbINOAHEHWM 610N10rMYECKUX IKCNEPUMEHTOB;

cnocobHocTe onpeaenaTs cobeTBeHHYIO MO3MLMIO NO OTHOWEHWIO K ABJEHMAM COBpPEMEHHOI
HM3HM 1 0BBACHATD ed;

YMEHWE YUNTLIBATE B CBOMX AEMCTBUAX HEOBXOAUMOCTb KOHCTPYKTUBHOIO B3aMMOLECTBUA
NOAEIA € pasHbIMK YEEMACHUAMY, KyN BTYPHBIMU LEHHOCTAMM W COLMANbHBIM NONOMEHUEM;

FOTOBHOCTb K COTPYAHWYECTBY B NpOLecce COBMECTHOMO BBINONHEHMUSA y4ebHbIX, NO3HaBaTeNbHbIX
M MCCNR/0BATENMbCKIX 330aY, YBaMUTENLHOTO OTHOLIEHWA K MHEHMIO ONNOHEHTOB npu obcykaeHnu
CNOpHbIX BONPOCOB 6MONOTMHECKOTD COAEPMAHUS;

TOTOBHOCTb K YMaHUTaPHOM U BONOHTEPCKOI AeaTensHOCTH;

2) NaTPUOTUUECKOTO BOCNMTAHMA:



ChOPMUPOBAHHOCTL poCCHiicKoi rPaMAaHCKOW MAEHTUYHOCTH, NaTPUOTH3MA, YBaMEHUA K
CBOEMY Hapoay, YyBCTBa OTBETCTBEHHOCTU Nepes PoauHoid, ropaoctu 3a ceoii kpaii, ceow Poauny, ceoit
ASBIK W KYNBTYPY, NPOLI/IOE W HACTOALLEE MHOTOHALMOHANLHOrO Hapoga Poccuu;

UEHHOCTHO® OTHOLUEHME K NPUPOAHOMY HAacneAMio W NamaTHUKaM npUpoabl, AOCTUKEHWAM
Pocciu 8 Hayke, uckyccTse, cnopTe, TexHONGTHAX, TRYAE;

CNocoBHOCTL OLEHUBATL BKAAA POCCHIACKMX YYBHBIX B CTAHOBAGHME W passuTHe Guonorum,
NOHWMAHWA 3HaYeHWA BUONOTUM B NO3HAHWW 3aKOHOB NPUPOAbI, B MU3HKM YEN0BEKA U COBPEeMEHHOro
obwecTsa;

naeliHan y6emaEHHOCTb, IOTOBHOCTL K CIYMEHMIO U 3aliuTe OTeuecTsa, OTBETCTBEHHOCT 33 ero
cyapby;

3) AYXOBHO-HPABCTBEHHOIO BOCNMTAHMA:

OCO3HaHWe AYXOBHbIX LEHHOCTel POCCUIACKOro Hapoaa;

ChOPMUPOBAHHOCTL HPABCTBEHHOTO CO3HAHMA, STUUECKOrD NOBEAEHWA;

€cnocobHOCTL OLUEHMBATE CHTYaUMIO M MPUHUMAaTh OCO3HAHHbie pelleHus, OPUEHTHUPYACL Ha
MOPaNnbHO-HPaBCTBEHHBIE HOPMbI M LEHHOCTH;

OCO3HaHWE NMYHOro BKNaAa B NOCTROEHKE YCTOiYMBOro Byayluero;

OTBETCTBEHHOE OTHOLIEHME K CBOMM POMMTENAM, CO34AHWIO CEMbM Ha OCHOBE OCO3HAHHOrO
NPUHATHA LEHHOCTEl CeMEHOM XU3HM B COOTBETCTBUM C TPAAMLMAMM HapoAos Poccuu ;

4) aCTETMYECHOro BOCNUTAHMA:

SCTETUYECKOE OTHOWEHWE K MWPY, BKAIOYAA ICTETUKY 6blTa, HayYHOrO U TEXHUUECKOTD
TBOPYECTBa, CNOPTA, TPYAA, 0BLUECTBEHHbIX OTHOLLEHWIA;

NOHUMaHWE S3MOUMOHANLHOTO BO3ABICTBIA MUBON NPUPOALI U 88 LLEHHOCTH;

FOTOBHOCTL K CaMOBbIPAMEHUIO B PasHbIX BUAAX WCKYCCTBA, CTPEMEHME NPOABAATL KayecTsa
TBOPYECKOW NMYHOCTH;

5) dmusnueckoro Bsocnutanus, $OPMWPOBaHNUA KYALTYPbl 3A0POBLA M IMOLMOHANLHOrO
Gnarononyyua:

NOHWMaHWe u peanusauna sgoposoro u GesonacHoro o6pasa MM3HU (340pOBOE nMTa Hue,
COB/MIOABHME TUIMEHWYECKMX NPaBUA U HOpM, cbanaHcMpoBaHHBLIA pewmuM 3aHATHI M OTAbIXa,
PErynApHan GU3MYECKan aKTUBHOCTb), GEPEIKHOrD, OTBETCTBEHHOTO M KOMMETEHTHOrO OTHOLWEHHA K
coBcTBEHHOMY BH3MUECKOMY U NCUXUUECKOMY 3/0POBLIO;

MOHUMAHWE LIEHHOCTU NPaBWA MHAMBMAYANLHOTO U KOANEKTMBHOMO 6e30nacHoro nosegeHunA B
CUTYaLMAX, YTPOKAIOLUMX 3[0POBLIO U KU3HU NIOAEH;

OCO3HaHWe MOCNEACTBMA UM HENPUATWA BPEAHBIX NPUBBIYEK (ynoTpebneHua ankorons,
HAPKOTUKOB, KYPEeHWA);

6) TPyAOBOro BOCNMTAHMA:

FOTOBHOCTD K TPYAY, OCO3HaHUe LeHHOCTU MacTepcTsa, Tpyaoniobue;

OTOBHOCTb K aAKTUBHOW [EATENLHOCTM TEXHONOMMYECKOH M COLManbHOI HanpasneHHoCTH,
CMOCOBHOCTS MHULMMPOBATY, MNAHMPOBATH M CAMOCTOATENBHO BbINOAHATL T3KYIO AEATENLHOCTS;

MHTEPEC K pasnnuHbiM - cdepam NpoGeccMoHanbHoW AeATeNbHOCTH, ymeHMe coBeplaTh
0CO3HaHHbIA BbiBop Byayliei npodeccn 1 peann3osbisaTh COBCTEEHHbIR MUIHEHHBIE MAaHbI;

FOTOBHOCTb U COCOBHOCTL K 06pa3oBaHuio U camooBpasoBaHmio Ha NPOTAMKEHWH BCeil HU3HK;

7) 3KONOTUYECKOTO BOCAMTAHUA:

KONI0TMHECKU LienecoobpasHoe OTHOWEHME K NPUPOAE Kak UCTOYHMKY U3HU Ha 3emne, ocHoBe
€€ CyLlecTBOBaHMS;

MOBbILEHUE YPOBHA 3KONIOrMHECKON KYNLTYpPbI: NPUOBPETEHUE OMbITa MAAHNPOBAHMA nocTynkos
4 OLEHKIW X BO3MOMHbIX NOCneacTeuil ana OKpy#aloLei cpegsl;

0CO3HaHWe rnobanbHOro Xapakrepa aKONOTHYECKNX npobnem u nyTeit ux peleHus;



¢cnoco6HOCTb MCMOMb30BaATL npuobpetaemble NpU Uy4EHUU BUONOMMK 3HAHUA W YMEHWA Npu
pelweHnu npobnem, CBASAHHLIX C PaLMOHENbHBIM npupogononssosaHuem (cobniogeHue npasun
NOBEAEHMA B NPUPOAE, HaNpaBAeHHbIX HAa COXPaHEHWe PaBHOBECMA B IKOCKUCTEMAX, OXpaHy BMOOB,
aKocucrem, buocdepnl);

aKTUBHOE HenpuATMe AeicTBIH, NPUHOCALMX BPEA OKPYKaroLed NpUPOAHOIA cpege, ymeHue
MPOrHO3MPOBaTL HEBNArONPUATHBIE SKONOTMYECKUE NOCAEACTBUA NpeanpuHUMaemeix AeHcTBUIA M
npeaoTBpalLiaTh Mx;

HaNntKe pasBuToOro IKONOrMHECKOTO MbILUNEHWA, SKONOTUYECKOI KYALTYPbI, ONbITa AEATENLHOCTH
3KONIOMUYECKOW  HANPaBNEeHHOCTM, YMEHMA  pYKOBOACTBOBATHCA UMW B No3HaBaTeNbHOI,
KOMMYHUKATUBHOM W COLMAnbHON NpaKTMKe, rOTOBHOCTM K YYBCTMIO B NPaKkTUYECKOW AeATeNbHOCTM
3KONIOTMYECKOW HanpaBneHHOCTM;

8) yeHHOCTH HayYHOro NO3HAHKA:

ChOPMUPOBAHHOCTE MUPOBO33PEHMA, COOTBETCTBYIOWErO COBPEMEHHOMY YPOBHIO pasBuUTMA
HayKu W obluecTBeHHOM NPaKTUKK, OCHOBAHHOTO Ha auanore KYALTYp, cnocoBCTBYIOWEro OCo3HaHWIO
CBOEro MecTa B NOAWKYILTYPHOM MUPE;

COBEPLUEHCTBOBaHWE A36IKOBOM U YUTATE/LCKOM KYNLTYPbI Kak cpeaCcTsa B3anmoaeiicTana MeXay
NOABMIA M NO3HAHWA MUPa;

NOHWMaHUe creuuduku BUONOTUM KAk HayKW, OCO3HaHMA €& ponu B hopmupoBaHnn
P3UMOHANBLHOMD Hay4HOTO MbILAGHMA, CO3HAHMMU LIENOCTHOrO NPeacTaBAeHUA 06 OKpYyKatolem mupe
Kak 0 eauHcTBe npupoapl, yenoseka M O6LECTBA, B NO3HAHWM MPUPOAHBIX 3aKoHOMepHocTeil U
pelweHni npobaem coxpaHeHNA NPUPOAHOTO PaBHOBECHS;

y6emABHHOCTb B 3HaUMMOCTH GUoNOTMM ANs COBPeMEeHHOI LiuBuAm3aumm: obecneyeHns HoBOro
YPOBHA  pasBUTUA MEAUUMHBI, CO3flaHME MEPCNEKTUBHLIX BMOTEXHOAOMN, CrOCOBHbIX pewars
PecypcHble Npobnembl passuTUA YenoBEYECTBa, NOMUCKA nyTei Bbixoaa M3 rnobanbHbIX IKONOrMYECKMX
npobnem u obecneyeHus nepexoga K YCTOMYUBOMY pPasBUTMIO, PaLMOHANLHOMY MCMOAb30BaHMIO
MPUPOAHDIX PECYDCOB U HOPMUPOBAHUIO HOBbIX CTaHAAPTOR KUIHM;

3aWUHTEPECOBAHHOCTL B MO/YYEHUM BUONMOTMHECKNX 3HAHWA B LENAX NOBLILEHUS obLe
RYNBTYPbI, €CTECTBEHHO-HAYYHOW FPaMOTHOCTM, KaK COCTaBHOM YacTw GYHKUMOHANbHOW rpamoTHOCTK
obyuatowmxea, popmupyemoii n Py U3yYeHun Buonorum;

MNOHUMAHNE CYWHOCTM METO/0B MO3HaHUA, UCMONL3YEMBIX B @CTECTBEHHBIX HayKax, cnocobHOCTH
WCNO/Nb30BATL MONYYAEMble 3HAHWA A8 aHanM3a M OBBACHEHMA ABAEHWI OKpyMaloLero mupa M
MPOUCXOAALLUX B HEM U3MEHEHUH, ymerHe AenaTb 060CHOBaHHbIE 3aKNIOYEHUA Ha OCHOBE Hay4HbIX
$aAKTOB U UMEIOLMXCA BAHHBIX € LeNbio No/y4eHNA JOCTOBEPHbIX BbIBOAOS;

CMOCOBHOCTE CaMOCTORTENbHO MCMONB30BaTh BUONOTUUECKME 3HAHUSA 4N pelleHuna npobnem B
PRANLHbIX MUIHEHHbIX CUTYALMAX;

OCO3H3HWe LIEHHOCTM HAyuHOW [A@ATENbHOCTM, TOTOBHOCTb OCYILECTBAATE NPOEKTHYIO W
MCCNEA0BATENLCKYIO ARATENLHOCTD MHAUBUAYANLHO W B rPYNNE;

FOTOBHOCTL U CNOCOBHOCTL K HenpepbiBHoMy 06pPa30BaHMIo U camooBpa3oBaHuio, K aKTUBHOMY
NOJYHEHWIO HOBLIX 3HAHWI MO BMONOrMK B COOTBETCTBUM C KM3HEHHBIMM norpebHocTamm,

METAMPEQMETHBIE PE3YNbTATBI

MeTanpeameTHble pesynbTathl  OCBOEHMS yuebHOro npeameTta «BHMONOTMA®  BKAKOYEIOT:
3Hadumele  AnA  QOPMMPOBAHMA  MMPOBO33peHUA  OBYYAKOLMXCA MERIUCUMNAUHEPHbIE
(MemnpeameTHsie) obilieHay4Hble NOHATURA, OTpaMaloWne LENOCTHOCTL HAyYHON KapTMHbI mupa M
cneunduKy MeToA0s NO3HAHMS, UCMNO/Nb3YEMbIX B €CTECTBEHHbIX HayKaX (BELLECTBO, SHEprus, ABNEHue,
npouecc, cuctema, HayyHbld  daKT, NpUHUMN, runoTesa, 3aKOHOMEPHOCTb, 33KOH, TeopuA,



ncceaoBanue, HabiogeHue, uamepenne, SKCNEPUMEHT W APYIX), yHUBEPCanbHbie yuebHbie AeiAcTena
(nosHaBarenbHbIe, KOMMYHWUKATUBHbIE,  peryiaTUBHbIR), obecneunsaowme  hopmuposaHue
dYHRUMOHaAbHO MPAMOTHOCTU W COUMANbHOW  KOMNETeHUUK obyuatowuxca, cnocobHocTh
OBYYalOWMXCA MCNONB30BaTh OCBOGHHLIE MeMAUCUWNAMHAPHBIE, MWDOBO33DEHYECKUE 3HAHWA U
YHUBEpCanbHble yuebHuie AelicTBMA B NO3HaBaTeNbHOM U COLMaNbHOIA NpaKTUKe,

MertanpeameTHble pesynbTaTsl 0CBOEHMUA nporpammbl cpeaHero obliero o6pasoBaHuA AOMKHbI
OTPaMaTh:

OBnagexue yHUBEPCanbHbIMU yueBHLIMM No3HABATENbHBIMM AeiAcTBUAMM:

1) 6azoBble norueckue peiicreua:

CaMOCTOATENBHO  OPMYNMPOBaTE W aKTya M3MpOBaTH npobnemy, paccmartpueath eé
BCECTOPOHHE;

WMCNONB30BATL NPU OCBOEHWM 3HAHUA NPUEMBI NOTUYECKOTO MbILAEHNA (aHanu3a, cumTesa,
CpaBHEeHUs, knaccupurauuu, obobuierns), PacKpbIBaTb CMbICA GMONOTMUYECKUX NOHATUIA (BbIAENAT WX
XapaKTepHbIe NPU3HAKK, YCTaHaBANBATb CBA3M C APYTUMM NOHATUAMM);

ONpeaenaTe Lenn AeATeNLHOCTH, 33/1@8aA NapameTpsbl W KPUTEPUM X DOCTUMEHWUS, COOTHOCHTS
Pe2yNbTaThl AEATENBHOCTW C NOCTABAEHHLIMM LIENAMM;

MCMNONbL30BaTL BUONOrMYECcKME NOHATUA ANA 0BBACHEHMA PaKTOB W ABNEHMIA UBOH NPUPOABI;

CTROUTL NOTWYecKMe pPacCyWAEHUA (MHAYKTMBHbIE, OeAYKTUBHbIE, NO aHaNoruM), BbIABAATHL
S3KOHOMEPHOCTM W NPOTWBOPEYMA B PacCMaTPUBAEMBIX ABAEHUAX, GOPMYAUPOBATL BbLIBOALI U
3aKNI0YEHNA;

MPUMEHATD  CXEMHO-MOJenbHbIe CPefcTea ANA npeAcTaBneHMs CYWECTBEHHbIX CBA3eH u
OTHOLWIEHMIA B  U3yyaembIx Buonornyecknx obbeKkTax, a Takwe NpoTUBOpeYMiA pasHoro poga,
BbIABNEHHbIX B PA3/IMYHbIX MHPOPMALMOHHBIX MCTOYHUKEX;

pPa3pabatbiBaTh NAaH peweHna npobaemsi c YUETOM aHanW3a MMEIOWMXCA MaTepransHbix W
HemMaTepnanbHbiX pecypcos;

BHOCUTb KOPPEKTUBLI B AEATENLHOCTb, OLEHMBATh COOTBETCTBME Pe3ynLTaToB Lenam, oLeHWBaTh
PHCKW NOCNEACTBUIA AEATENBHOCTH;

KOOPAMHWPOBaTL M BbINOAHATS paboTy B  ycnoBMAx peansHOro, BUPTYasbHOrO u
KOMBUHMPOBaHHOTO B3auMOAEHCTBIA;

Pa3B1BaTh KpeaTUBHOE MbILNEHWUE MPH PELLEHMM MU3HEHHbIX npo6nem.

2) 6azosbie UcchegoBaTenbokue AeiicTBuA:

BNafeTb HaBbiKamu yueBHO-UCCNeAOBaTENbCKON W NPOEKTHOI [EATENLHOCTM, HaBbIKaMM
Pa3peweHuna npobnem, cnocobHOCTLI0 U FOTOBHOCTLIO K CaMOCTOATENIbHOMY NOKCKY METOAOB pelleHnA
NPAKTUYECKNX 33/4aY, NDUMEHEHUI0 PA3NHUHbIX METOAOB IGECERTER

WCNONb30BaTh  pasnuuHble BMALI  AEATENbHOCTM Mo MONYYEHWIO HOBOTO 3HaHWA, ero
WHTEPNpeTaunn, npeobpasoBaxuio u NpuMeHeHUIo B y4e6HbIx cuTyauuax, B TOM Yucne npu CO3AaHUK
yuebHbix U coumansHeIx npoeKkTos;

bOpMUpOBaTL HaydHbIR TUR MBILINEHWA, BNAARTb HAayYHOW TEPMHHONOIMEN, KNIOYEBLIMM
MOHATUAMMW 1 METOAMMU;

CTaBUTe W GopmynupoBaTe cobCTBEHHbIE 3agauu B obpa3oBaTentHOW AEATENbHOCTM M
WUSHEHHbIX CUTYaLUAX;

BLIABNATE MOUYUHHO-CNEACTBEHHDIE CBA3M U AKTYaNM3MPOBaTL 33favy, BblABWraTh runoTesy eé
PEeLuieHUA, HaxoauTb aprymeHTbl ANA AOKa3aTeNbCTBA CBOMX YTBePACHUIA, 3asaBaTb napamerpol u
KpUTEepUM pelueHus;

aHanu3NpoBaTh NONYYEHHbIE B XOAE PELIeHWA 3aaayu Pe3yNbTaThl, KPUTUYECKU OLEHMBATL MX
AlOCTOBEPHOCTD, MPOrHO3MPOBATL U3MEHEHME B HOBbIX YCA0BUAX;

AABaTb OLLEHKY HOBbIM CHTYaLMAM, OLEHUBATb NPUOBPETEHHbIM onbIT;



OCYLLECTBAATL  LeneHanpagneHHbiii MOMCK nepeHoca cpeacTs U cnocobos Aelictena B
NpodeccHoHanbHyo cpeay;

YMEeTb NepeHocuTb 3HaHuA B NO3HaBaTe/IbHyI0 U NpaKTMYecKkylo 06aacTu *U3HeAeATeNbHOCTY;

YMETb MHTErPUPOBATL 3HAHKA U3 PasHbIX NpeameTHLIX obacTeii;

BbIABMraTb HOBble WAeM, npegnarats OPUIMHANbHbIE NOAXOAb! U PeLIEHUS, cTaBUTE npobaemol u
3a/a4u, AONYCKaKLIWe aNbTePHATUBHbIE pewenuma.

3) paborac uHpopMaumeii;

OPMEHTUPOBATLCA B PA3NUYHBIX MCTOYHMKaX UHDOPMaLMKN (TeKcTe yyeBHoro nocobua, HayyHo-
nonyaapHoii autepatype, Buonoruyeckmx C/10BapAX W CPaBOYHMKAX, KOMALIOTEPHLIX Gasax A3HHbIX, B
WHtepHere), aHanusuposats UHGOPMaLMIO pasaMyHBIX BUAOB U dopm npeactasneHna, KpUTMYECKHN
OL&HMBaTL eé nocTosepHoCcTb 1 HenpoTy BOPEYMBOCTS;

dopmynuposats 3aNpockl M NPUMEHATb  PasAMUHble MeToApl npu noucke u ot6ope
6uonoruyeckoii UHOOpPMaLu, HeoBxoaumoli Ana BeinosHeHna y4ebHbix 3agay;

npuobpetats  onwiT WCNoNb30BaHKUA UHGOPMALIMOHHO-KOMMYHUKATUBHbIX TEXHONOMMA,
COBEPLIEHCTBOBATE KYNLTYPY aKTUBHOrO UcnoN B30BAHNA PA3NUUHBLIX NOUCKOBLIX CUCTEM;

CaMoCTOATE/IbHO BbIGMPaTs OATUManLHYlo hopmy NpeacTasneHus Guonoruueckoii nHbopmMaumm
(cxembl, rpaduky, AnarpamMmsl, TabAuLbI, PUCYHKU 1 apyroe);

1CNoNb30BaTL HayYHbIN A3bIK B KauecTee cpeacTea npn paboTte ¢ BUONOrMUecKo uHpopmaumen:
NPAMEHATD XMMUUECKMe, duanueckue 1 MaTeMaTU4eCKUe 3HaKK 1 cumponel, dopmynbl, a66peauarypy,
HOMEHKNATYpY, ucnonb3osats u npeobpa3osbiBaTh 3HaKOBO-CMMBO/IMYECKIE CpencTBa HarnaaHocTu;

B/IAAETL HABbIKaMK pacnosHasaHuA u 3aLUUTBI MHGOPMALMH, MHGOPMALMOHHGI BesonacHocTu
HYHOCTK,

Osnagenue yHuBepcansubimm KOMMYHWKaTUBHBIMM geiicTBIAMM:

1) obuienne:

OCYLUECTBNATL KOMMYHUKALMK BO Bcex chepax HU3HM, aKTMBHO y4acTeoBaTh B Auanore wau
AUCKYCCM Mo cywectsy obcymaaemoii Tems (ymeHue sapasate BOMPOCHI, BbICKA3bIBATL CYMAEHWUA
OTHOCHTENIbHO BBINONHEHMA Npegnaraemoii 384341, Y4NTLIBATL MHTEPECH! U COTNACOBAHHOCTL nosnyui
APYTAX YYACTHUKOB Ananora unu AMCKyccuu);

pacnosHasath HesepBanbHbie cpeactea oblieHus, noHUMaTL 3Hauenne COLMasbHLIX 3HaKOB,
NPEANOCLINOK  BO3HUKHOBEHWA KOHGAMKTHBIX CUTYaUWiA, ymeTb cmaryaTe HOHOAUKTE W BecTu
NeperoBopsl;

CBOW BO3paMKeHUs;

PassEPHYTO U IOTWYHO M3naraTh ceolo TOUKY 3DEHUA C UCNONB30BAHUEM ASBIKOBbIX CPeACTs.

2) coBmecTHan AEATENbHOCTb:

MOHMUMATL U Wcnonb3osaTh NpeMmyulecTea KOMaHAHOMH K WHOMBUAYANBHOW paboThl npu
pelweHnn Bronoruyeckoii npo6nemsl, 060cHOBLIBATL HeobxoAUMOCTs NpumeHeHUnA TPYNNoBbIX Gopm
B3aMMOIENCTBUA NPU peleHuu y4ebHoit 3aaauu;

BblBupars TEMATUKY U MeToAbl COBMECTHbIX Aelicteuii ¢ yuérom oblwmx  uHTepecos u
BO3MOXHOCTel Kaaoro YneHa KonnekTusa;

NMPUHUMATL Lenn coBmecTHoii AEATENbHOCTH, OPraHW3OBbLIBATE U KoopaWHKMpoBaTL gelicTeua no
€€ AOCTIKEHMIO: COCTABAATL nAaH AeicTenii, pacnpeaenats POMM € YUETOM MHEHWI yuyacTHWKOB,
obcywaats Pe3ynbTaThl coBMeCTHOI paboTsl;

OUeHMBaTb KayecTeo ceoerg BKN3Aa M Kamfaoro yyacTHuka KoMaHabl B 06umii pesyasTtaT no
pazpaboTaHHbim KpUTEpUAM;



Npeanaratb HOBbIE NPOEKTHl, OLUEHMBATh WAEM C NO3ULMM HOBM3HBI, OPWUIMHANBHOCTH,
NPaKTUYECKOW 3HAUUMOCTH;

OCYLIECTBAATE MO3UTMBHOE CTPAaTErMYECKOe MOBEAEHWE B Pa3/MUHBIX CUTYaLMAX, NPOABAATH
TBOPYECTBO U BoOBpameHue, BbiTb MHULMATUBHLIM,

OBnapexune yHUBEPCaNbHBIMW PEryAATUBHBIMM AeiCTBUAMM:

1) camoopranusayua:

MCNoNb30BaTh 6MONOrMYecke 3HaHWA ANA BbIABAEHWA NPO6AEM U MX PElLeHUA B IU3HEHHBIX U
yuebHbIx cuTyaumax;

BbIGUPaTL Ha OCHOBE BUONOTrUYECKMX 3HAHWI LiENeBLIE M CMbIC/AOBbIE YCTAHOBKM B CBOMX
AECTBUAX M NOCTYNKaX MO OTHOWEHWIO K JKUBOKM NPUPOAE, CBOEMY 3A0POBLI0 W 340POBLIO
OKPYMHAIOLLMX;

CaMOCTOATE/NLHO OCYWECTBAATE NO3HABATE/IbHYIO AEATENBHOCTD, BLIABNATL NpobAemb!, CTaBUTb 1
$opmynupoBaTh coBCTBEHHbIE 33Aa4n B 06pa3osaTentHON AEATENBHOCTM 1 KUSHEHHBIX CUTYALMAX;

CaMOCTOATE/IbHO COCTaBAATL MAaH pelleHus npobnembl € Y4ETOM MMEIOWMXCA Pecypcos,
cOBCTBEHHbIX BOSMOMKHOCTEN M NMPeanouTeHuii;

£1aBaTb OLEHKY HOBLIM CUTYaLMAM;

PacWwMpATL pamku y4e6HOro npeameTa Ha OCHOBE AMYHbIX NPeanoYTeHMIA;

Aenatb 0Co3HaHHbIA BbIBOP, aprymeHTMpoBaTh ero, 6paTh OTBETCTBEHHOCTD 33 peLleHue;

OLeHUBaTL NPUOBPETEHHBIN ONbIT;

CrocobcTBoBaTs GOPMUPOBAHMIO M NPOABNEHMIO WMPOKOM 3PYAULMM B PazHbIX OBAACTAX
3HaHWMA, NOCTOAHHO NOBLILATL CBOI 0B6Pa3oBaTENbHbIN U KYABTYPHBIN YypOBEeHb.

2) caMOKOHTpPONB:

A3BaTb  OLEHKY HOBbLIM CUTYaUWAM, BHOCWTb KOPPEKTWMBbI B OEATENBHOCTb, OLEHWMBATH
COOTBETCTBME PE3YNLTATOB LENAm;

BNAfETL HABbIKAMW MO3HABAaTeNbHON pedneKcMM Kak OCO3HAHWA COBepLUZeMbIX AEHCTBMN W
MBICMTENIbHBIX MPOLECCOB, WX PE3ynbTaToB M OCHOBAHWM, MCMONB30BaThb NPWUEMbI pednekcun ans
OLEHKHM CuTyaLuK, BbIBOPa BEPHOO peLleHus;

YMETE OLIEHWBATb PUCKIA 1 CBOEBPEMEHHO NPUHMMATL PELIEHUA MO UX CHMKEHUIO;

NPUHAMATL MOTUBbI M aPrYMEHTLI APYTMX NPK aHaNW3e Pe3yNbTaTos AeATENbHOCTH;

3) npuHaTue ceba u gpyrux;

NPUHUMETL ceBs, NOHUMaA CBOW HEeAOCTATKM M AOCTOMHCTBA;

NPUHAMATL MOTWBbLI M apryMeHTbl APYTMX NPU aHANW3E PE3YNbTATOB AeATENbHOCTH;

NpW3HaBaTb CBOE NPaBo 1 NPaBo APYriX Ha OWKMBKK;

pa3suBaTh cNocoBHOCTb NOHMMATL MUP € NO3ULMM APYFOro YeoBeKa.

MPEAMETHBIE PE3Y/IbTATbI

MNpeameTHble pesynbTaTbl OCBOEHMA nporpammel COO no 6Guonorum Ha 6azoBom YpoBHe
BKAIOYAIOT Cneuuduyeckre ANA yue6HOro npeameTa «BUONOrUAY» HayyHbIE 3HaHKS, YMEHWA U cnocobbl
AeHCTBMIA NO OCBOEHWID, WHTEpNpeTauuu U npeo6pasoBaHui0 3HaHWIA, BUAbI AEATENBHOCTM MO
NONYHYEHWIO HOBOMO 3HAHMA W MPUMEHEHWIO 3HaHWIA B PasAMUHbLIX yYeBHbIX CUTYaUMAX, a TaKkKe B
PeanbHbiX MU3HEHHBLIX CUTYaUUAX, CBA3aHHBIX ¢ BWonoreil. B nporpamme npeameTHbie pesynLTathl
npeacrasneHsl no rogam obyyeHua.

MpegmeTHble pesynbTaTbl OCBOEHMA y4eBHOrO npeamera «Guonorua» e 10 kaacce AOMHHBI
OTpaXKaTh:

CHOPMUPOBAHHOCTD 3HAHMI © MecTe W ponu GMONOTUM B cucTeme Hay4yHOro 3HaHWA
ECTECTBEHHbIX HaYK, B JOPMUPOBAHUM COBPEMEHHOI €CTECTBEHHO-HAY4YHOM KapTUHLI MIUPa U Hay4Horo




MMPOBO33PEHUA, O BKN3AE POCCHMICKMX M 3apybeHbix y4éHbix-6uonoros & passutie Guonoruu,
YHKLMOHANbHOH rPAMOTHOCTH Ye/10BEKA ANA PELIEHWA MUZHEHHBIX 334aY;

YMEHME pacKpbiBaTh copepaHue GUONOTMHECKUX TEPMMUHOB W MOHATWIA: MM3Hb, KNETKa,
opraHusm, metaGonusm (06MeH BELLECTB WM npespallieHne 3Hepriu), romeocras (camoperynauua),
YpOBHEBAA OPraHM3aLMA KMUBbIX CUCTEM, CaMOBOCNpoM3BeAeHue (penpoaykumsa), HacNeACTBEHHOCTb,
M3MEHYMBOCTh, POCT U Pa3BUTUE;

yMeHMe M3naraTe BMONOTWYECKME Teopuu (KAETOYHAA, XPOMOCOMHaR, MyTaluoHHaR,
LeHTpanbHaA Aorma monexynapHoi 6uonoruu), sakous! (T Mengens, T. MopraHa, H. 1. Basunosa) u
yqeHua (o ULeHTpax mHoroobpasva W NPOMCXOWAEHWA HYALTYPHBIX pactenuit H. M. Basunosa),
ONpeAenATL rPaHuLibl X MPMMEHUMOCTH K HUBBIM CUCTEMAM;

yMeHWe BNaAeTh METOAAMW HAYYHOTo No3HaHuA B Buonorum: HabloaeHUe 1 OMMUCaHKe HUBbIX
CHCTEM, MpPOLIECCOB WM ABAEHWM, OpraHMsauus W nposegeHue 6UONOTMHECKOTO 3KCMEPUMEHTA,
BbIABUMEHME TUNOTESbI, BbIABAEHUE 33BUCUMOCTA MEKAY UCCNEAYEMBIMMA BEAWYMHAMM, obbAcHeEHKE
MOAYYEHHBIX PE3YALTATOB, WCMONL30BAHHBIX HAY4HbIX NOHATMA, TEOPWIl W 33KOHOB, yMeHWe Aenare
BbIBOAbl HA OCHOBaHWMW NONYHEHHBIX PE3YNLTATOB;

yMeHWe BbIAeNATb CYWeCcTBEHHbIe NPU3HAKWM BUPYCOB, K/ETOK MPOKApUoT M 3YKapuor,
OAHOKNETOUHBIX M MHOFOKNETOYHBIX OpPraHM3MoB, ocoBeHHOCTM mnpoleccos: oBmeHa BeulecTs U
fpespalieHuA 3HEprMU B KANeTKe, (OTOCMHTE3a, NAACTUYECKOrO M 3HepreTudeckoro ofmewa,
XeMOCMHTE3a, MWTO3a, Mei033, OMNNOAOTBOPEHMA, PasMHOMEHWA, WHAMBMAYANLHOTO PasBWTHA
opraHusma (oHToreHes);

YMEHWE NPUMEHATb MONYYEeHHble 3HaHWA AnA oBbAcHeHMA 6MONOTMYECKUX NPOLECCOB U
ABNEHWNM, AN MPUHATUA MPAKTUYECKUX PEeLeHWit B NOBCEAHEBHOM HU3HW C Uenblo obecnedeHus
6e30NacHOCTH CBOEro 3A40POBbA W 3A0POBbA OKPYMKAIOWMX Niogei, cobaiogeHnA HOPM rpamoTHOro
MOBEAEHUA B OKPYMalowWel NpUPOAHON cpede, NOHUMaHWe HeoBXoAMMOCTM MCNONB30BAHNA
LOCTHHEHMIA coBpeMeHHoM B1onoruu 1 BUOTEXHONOTWI ANA PaLUoHaNbHOTO NPUPOAONONE30BAHUA;

YMEHWe pelaTh 31eMeHTapHbIe reHeTUYECcKUe 338341 Ha MOHO- W aurnbpnaHoe ckpewmsatue,
CLEenNeHHoe HacneAoBaHUe, COCTaBAATL CXEMbl MOHOTMBPUAHOrO CHPEeLMBaHWA ANA NpeaCcKa3aHuA
HacneAoBaHWA MPUIHAKOB Y OPraHU3MOB;

yMeHMe BbINO/HATL aBOpPaTOpHbIE U NpakTHueckue paboTsi, cobntoaaTs npasuna npu pabore ¢
y4e6HbIM 1 nabopatopHbiM 060opyAOBaHKEM;

YMEHME KPWTUYECKA OLiEHMBAaTb W  WMHTEPNpeTMpoBaTe MHdopmauuio  Buonoruyeckoro
COMEpPHaHUA, BKAKOYAIOLIYIO NCEBAOHAYYHbIE 3HAHWA M3 PasfMuHbIX MCTOYHWKOB (CPeACTBA MACcCOBO
MHGOPMALMK, HAYLYHO-NONYAAPHLIE MaTepuantl), STHUECKME aCMEKTbl COBPEMEHHbIX MCCeA0BAHWA B
Buonoruu, meauliiHe, BUoTexHoONOrMK:

yMeHWe co3AaBaTb COBCTBEHHbIE NUCbMEHHbIE W ycTHbie cooBlieHna, o6oblwan Guonoruyeckyio
MHGOPMALIMIO U3 HECKONLKNX NCTOYHUKOB, FPaMOTHO MCMOL30BaTh NOHATUIHBINA annapar 6uonoruu.

MpeameTHbIE peaynsTaThl OCBOEHWA yueBHoro npepmeTa «Buonorua» @ 11 Kadcce QONHKHbI
oTpamaTh:

cOpPMMPOBAHHOCTb 3HaHUW © Mecte U ponu OGuonorvu B CUCTEME HAYYHOTO 3HaHWA
eCTECTBEHHBIX HayK, B GOPMMPOBaHMKM COBPEMEHHOMN eCTECTBRHHO-HaYYHOM KapTUHbLI MUPa U HaY4HOrO
MUPOBO33pEHUA, O BKNAAE POCCHiACKUX M 3apyBemHbix yuéHbix-Guonoros & passutie Guonorum,
(YHKUMOH2NBHOW rPaMOTHOCTH Ye/IOBEKa ANA PELUEHNA XMIHEHHbIX 3343y,

YMEeHWe pacKpblBaTb cogepmaHue BUONOTUHECKMX TEPMMHOB M MOHATWIA: BWA, NOMYAALuA,
reHodOHA, SBOMIOUMA, ABWKYyWMe cunbl (dakTopbl) 3BOAIOLMM, MPUCNOCOBNEHHOCTb OPraHW3MOB,
B1na0obpasoBanne, 3KONOrMHECKUMe ¢aKTOPbl, 3KOCUCTEMA, MPOAYLEHTbl, KOHCYMEHTLI, peAyLeHThl,
Lenu NUTaHuA, 3KONOTMYECcKan nupamuga, buoreoueHos, buocdepa;




TEMATUHECKOK

YMeHue usnarate Guonoruyeckue Teopuu (3sostouMoHHaA Teopua Y. [apsuHa, CUHTETMYECKaSA
TeopuA IBONIOLMK), 3aKOHbI 1 3aKOHOMEDHOCTH (33pOAbILIEBOTD cxoncrea K. M. Bapa, uepegosaHua

TNaBHbIX HanpaBneHuit u nyreit ssostoLmun A. H. Cesepuiosa, ‘('-IEHHH 0 ﬁmoc?epe B ﬁgpniﬂgmmh

OnpeaenaTh rpaHuLLbl X MPUMEHMMOCTH K JHMBBIM cucTemam;

YMEHNE BN3GEeTe METOAIMU HAYYHOTO MO3HAHWUA B BUONOTUM: HABAIOASHUE 1 ONUCaHMe MUBBIX
CMCTEM, NpPOLECCOB W ABNEHWIA, OpraHU3aUMs W npoBejeHue BUOAOTUUECKOrD 3KCnepumMeHTa,
BbIABIMKEHNE TMNOTE3bI, BbIABAGHWE 33BUCUMOCTU Meway uccnedyembiMu BeNMYMHamMK, o6bACHeHue
MOANYH4eHHbIX PesyNbTaToB, UCMONB3OBAHHbIX Hay4HBIX MOHATUIA, TEOPUIA U 3aKOHOB, YMeHWe aenaTth
BbIBO/bI HA OCHOBAHWUW NONYUEHHBIX PE3YALTATOB;

YMEHWE BbIAGNATL CYLLECTBEHHBIE NPU3HAKKM CTPOEHWA GMONOrUYECKMX 0ObEKTOB: BMAOB,
MoNy ALK, NPOAYLEHTOB, KOHCYMEHTOB, peayueHToB, BuoreoueHosos WM 3aKocucTem, ocoBeHHocTH
MPOUECCOB:  HACNAEACTBEHHOM  W3MEHUMBOCTM,  ECTECTBEHHOro otbopa, BMacobpasoBaHuA,
MPUCNOCOB/EHHOCTU OpPraHU3MOB, AEMCTBUA 3KONOrUYECKUX $akTopoe Ha OpraHMsmbl, nepeHoca
BEILECTE M MOTOKA 3HEPIMM B 3KOCUCTEMAX, aHTPOMOrEHHLIX WM3MEHEHWH B 3KOCUCTeMaX ceoeil
MECTHOCTH, KPYTroBOpOTa BELLECTB M BUOreoXMMMUYecKux uuknos B buocdepe;

YMEHWE NPUMEHATL MNOMYYEHHbIE 3HAHWA ANA OBBLACHEHWA GUONOrMUYECKMX npoueccos u
ABNGHWA, ANA NPUHATUA MPaKTUYECKMX PEIeHU B NOBCEAHEBHOM MU3HW C UeAblo obecneyeHus
GesonacHocTu ceoero 3gopoesa u 300POBbA OKPYMAOWMX Ntodel, COBNIOAEHUA HOPM FPamMoTHOMO
noBefeHMA B oOKpyHalowell npupoaHoli cpege, NOHUMaHMe HeoBX04MMOCTH  MCNONb30BaHMA
AOCTUIKEHWIA COBPEMEHHON BMONOTMM ANA PaLMOHANBHOrO NpUpPOJONONL30BaHMA;

YMEHNE pelaTb anemeHTapHble BUONOTrUYeCKIe 334341, COCTABAATH CXEMbI nepeHoca BELWECTs U
SHEpPruW B aKocUcTeMax (Lenn nuTaHus);

YMeHWe BbINOAHATL nabopaTopHbie W NpakTUYecKkue paboTsl, cobnioaath Npasuna npu pabore c
y4ebHbIM 1 nabopaTopHbim obopygosaruem;

YMEHWE  KDUTUYECKW OLEHMBaTL U  WHTEPNPETUPOBATL uHbopmauuio  BruonorMyeckoro
COAEPHAHMA, BKIIOYAIOLLYI0 NCEBAOHAYYHbIE 3HAHMA U3 PasnMYHbIX UCTOYHMKOB (CcpeacTea MaccoBoli
UHGOPMaUUM,  HayuHo-nonyaspHbie maTepuansl), paccMaTpuBate rN0BGaNbHble  IKOMOTMYECKUE
npobsemel coBpemeHHOCTH, $opMUPOBaTL N0 OTHOWEHMIO K HUM cobcTaeHHyo nosuuumio;

YMEHWE cOo34aBaTb COGCTBEHHbIE NMUCEMEHHBIE U YCTHbIe coobuieHus, o6obuian Buonoruyeckyio
UHBOPMALMIO U3 HECKONBKIMX WCTOUHUKOB, FPaMOTHO UCMONbL30BATL NOHATUIAHEIA annapaT GUoaoruM.
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