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MNOACHUTEJBHASA 3AIINCKA

[Tpu pa3paboTke mporpamMMmbl MO OWOJOTUH TEOPETHUECKYIO OCHOBY IS
ompezeNieHus] MOAXOA0B K (OPMUPOBAHUIO COJEp)KaHUS YYEeOHOTo MpeaMeTa
«buosorusi»  coctaBuiM: KoHuentyaiabHele mnonoxenus PIroC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeJIeH, COAEp)KaHMs, pE3yJNbTaTOB OOydYeHUs U
TpeOOBaHUI K YPOBHIO MOATOTOBKH BBHIMTYCKHUKOB, MOJIOKCHHS 00 OOIIHMX HESIX U
NPUHIIAIIAX, XapPaKTEPU3YIOIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHETO
obOmero o6OpasoBanuss B Poccuiickoit ®enepanuu, a TakXke TMOJOXKEHUS O
cnernuduke OMonoruy, e€ 3Ha4eHUH B MO3HAHUU JKUBOW MPUPOABI U 00eCTIeUeHUN
CYIIECTBOBAaHMs YeloBeueckoro odmiecTBa. COriacHO HAa3BaHHBIM MOJIOKEHUSIM,
oTpesieNieHbl OCHOBHBIE (DYHKIIMH MTPOTPAMMEI 10 OMOJIOTHH U €€ CTPYKTYpa.

[IporpaMmMa 1o Ouosoruu Aa€T MpeacTaBICHHE O ILenax, 00 obmen
cTparteruu OOy4YeHUus, BOCHUTAHMS M Pa3BUTUS OOYyYarOIIMXCS CPEACTBAMHU
yueOHoro mpeamera «buonorus», omnpenenseT o00sf3aTeIbHOE MPEIMETHOE
CONIep)KaHue, €ro CTPYKTypy, paclpeneicHue IO pasfenaM ©  TeMaMm,
PEKOMEHIYEMYIO TIOCIEA0BATEILHOCTh HU3YUYCHHS yUeOHOTro MaTepuaia ¢ yuéTom
MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€H, JOTHMKHM 00pa30BaTEIbHOTO
mpoliecca, BO3PACTHBIX OCOOCHHOCTEN 00YJarOIIIXCS.

B mporpamme 1o OuosorMM TakKe YYUTHIBAIOTCS TpeOOBaHUSA K
IUTAHUPYEMBIM JIMYHOCTHBIM, METallpeIMETHBIM H TPEAMETHBIM pe3yJIbTaTaM
oOydeHnss B (OPMUPOBAHMM OCHOBHBIX BHAOB Yy4eOHO-TIO3HABATEIHHON
NEeATEeTbHOCTH/YUEOHBIX JEHCTBUM OOYYaIOMIMXCS TIO0 OCBOCHHIO COJACPIKAHUSA
OMOJIOrHYecKOro 00pa3oBaHMUsL.

B nporpamme no 6uonorun (10—11 kmaccel, 0a30BbIil ypOBEHB) peaqn30BaH
NPUHIIAIT TPEEMCTBEHHOCTH B HW3Y4YCHHMH Owuonormw, Onaromaps uemMy B HeEH
IPOCMATPUBACTCA HANpPaBICHHOCTh HAa pPa3BUTHE 3HAHUM, CBSA3aHHBIX C
dbopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOIO  MHPOBO33PEHHS,  ILEHHOCTHBIX
OpPUEHTALMNA JTMYHOCTHU, SKOJOTHUYECKOTO MBILUICHUS, MPEJCTABICHUN O 3J0POBOM
oOpa3e Xu3HU M OEpEeKHBIM OTHOIICHHWEM K OKPYXKAIOUIeH MpPUPOTHON cpere.
[TosTOMy Hapsny ¢ M3ydeHHEM OOIIEOMOJIOTHYECKUX TEOpHH, a TakKe 3HaHUU O
CTPOCHHMH KUBBIX CHCTEM PA3HOTO paHTa U CYIIHOCTH OCHOBHBIX MPOTEKAOLINX B
HUX TPOIECCOB B MporpamMme Mo OHOJOTHH yIEJIeHO BHUMaHHE HCIOJb30BaHUIO
MOJTyYEHHBIX 3HAHWH B MOBCEIHEBHOW JKU3HU I PEUICHUs TPUKIAIHBIX 3a/1a4, B
TOM dYHCJe: TMPOPUIAKTUKKA HACIEICTBEHHBIX 3a00JIEBaHUN YeIOBEKa, MEIUKO-
TeHETUYECKOTO KOHCYJbTUPOBAHUSA, 000CHOBaHUS IKOJIOTHYECKU
[eJIeco00pa3HOro TMOBEACHUS B OKpYXKarolled MNpUpOAHON cpeae, aHaiu3a
BJIIMSIHUSL XO3SMCTBEHHOM AESTENIbHOCTH 4YeJIOBEKAa Ha COCTOSHUE MPUPOIHBIX U
UCKYCCTBEHHBIX DKOCHCTEM. Y CHIIEHHE BHUMAaHUs K MPUKIAIHON HAIIPABICHHOCTH
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yuebHoro npenmera «bruonorus» mpoauKTOBaHO HEOOXOIUMOCTHIO 00eCreUeHHs
YCIOBUH JIJIsl pEIICHUs] OJTHOM M3 aKTyaJbHBIX 3aj]a4 IIKOJLHOTO OMOJOTHYECKOTO
oOpa3oBaHMs, KOTOopas TpennoyiaraetT (HOpMHpPOBaHWE y  OOyYaromuXxcs
CIIOCOOHOCTH aaNTUPOBATHCA K M3MEHEHHSIM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOTO MHpa.

buonorus Ha ypoBHe cpenHero oOmIero oOpa3oBaHUs 3aHUMAET BAXKHOE
Mecto. OHa obOecneunBaeT (OPMUPOBAHUE Yy OOYYAIOIIUXCS MPEACTaBICHUU O
HAyYHOW KapTHHE MHpa, pacIupsieT U 00O0OIIaeT 3HaHWS O KHBOW IpUpoje, e
OTIIMYMUTEIFHBIX TPHU3HAKaX — YPOBHEBOW OpTaHWU3AllMd M JBOJIONWH, CO3HAET
yCIOBUSL  JJIs:  TO3HAHUS  3aKOHOB  JKMBOM  mpupoabl, (HOPMHUPOBAHUA
(YHKIIMOHATBPHOW TPAaMOTHOCTH, HABBIKOB 3J0pPOBOr0 M Oe3zomacHoro oOpasza
KHU3HHU, SKOJOTHUYECKOTO MBIIUICHHUS, IICHHOCTHOTO OTHOIICHUS K KUBOH MPHUPOJIEC
Y YEJIOBEKY.

Bonbiioe 3nHauenne OMOIOTHS UMEET TaKkKe JJIsl PelIeHUS] BOCIIUTATEIbHBIX U
pa3BUBAIOIIMX  3aJad  CpeJHero  oomero  o0pa3oBaHUsA,  COIUANM3ALNU
oOyuaromuxcs. M3yuenne 6uonorun odecreynBaeT ycaoBHs i (GOPMUPOBAHUS
WHTEIJICKTyallbHBIX, KOMMYHUKAIIMOHHBIX W  HWH(QOPMAIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIBTYPBI, CIIOCOOCTBYET HMHTETpallid OHMOJOTHYECKHX 3HAHUH C
IPEICTaBICHUSMH U3 APYTUX YUEOHBIX MPEIMETOB, B YACTHOCTU, (PU3UKHU, XUMUU
u reorpaduu. Ha3BaHHbIe MOJOKEHHUS O MpeIHAa3HAYCHUH Y4eOHOro IMpeameTra
«buonorus» CcOCTaBUIM OCHOBY JUIS ONPEICICHUS IMOAXOJ0B K OTOOpYy U
CTPYKTYPUPOBAHUIO €r0 COACpNKAHMsI, TMPEACTaBICHHOTO B MpOrpamMme I0
OHOJIOTHUH.

Ot0op conepxanusi yuebHoro npeamera «buonorus» Ha 6a30BOM YpOBHE
OCYIIECTBJIEH C MO3UIUN KYyJIbTypOCOOOpPa3HOrO MOAXO0/Aa, B COOTBETCTBUU C
KOTOPBIM OOYyYaloIUecs: MOJDKHBI OCBOUTH 3HAHHS W YMEHUS, 3HAUUMBIC IS
dbopMupoBaHus OOmIEH KyJIbTYpHI, ONPEICISIONINE aJeKBaTHOE IIOBEICHUE
YeJioBeKa B OKpPY)KAloIIed MPHUPOAHOI cpese, BOCTPEOOBAHHBIE B IOBCEIHEBHOM
KU3HH M TIPAKTUYECKON AesTenpbHOCTH. Oco00€ MECTO B ITOW CHCTEME 3HAHUU
3aHUMAIOT 3JIEMEHTHI COJEPKAHMs, KOTOPbIE CIY>KaT OCHOBOM sl (POPMUPOBAHUS
MPEACTABJIEHUN O COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHUHE MHUpa U
[IEHHOCTHBIX  OPUEHTAIUSAX  JUYHOCTH, CIIOCOOCTBYIONIMX  T'yMaHHU3alUd
OMOJIOrMYecKOro 00pa3oBaHMUsl.

CTpykTypupoBaHHe COAEp>KaHUS yueOHOro Marepuana B Mporpamme IO
OMOJNIOTHH OCYIIECTBICHO C YYE€TOM TPUOPUTETHOTO 3HAYCHHS 3HAHUH 00
OTIIUYUTETIFHBIX OCOOEHHOCTSAX JKUBOH MPUPOBI, O €€ YPOBHEBOW OpraHHU3aIluU U
IBOJIIOLIUU. B COOTBETCTBHM C 3TUM B CTPYKType yueOHoro npeameta «bromorusy»
BbIJIETICHBI CIIEAYIONINE COJIepKaTeNbHble MTUHUU: «buonorus kak Hayka. MeTo/sl
Hay4yHOro mno3HaHus», «KieTka xak Ouonoruueckas cucrema», «OpraHu3Mm Kak
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ononornyeckas cucteman, «CucreMa W MHOTOOOpa3we OpPraHUYECKOTO MHPAY,
«IBOJIOLMS KUBOU MPUPOABD?, « IKOCUCTEMBI U IPUCYIIIHE UM 3aKOHOMEPHOCTHY.

[enp wu3yuenus yuyeOHoro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJaicHue  OOYyYarOUIMMHUCSA  3HAHUAMH O  CTPYKTYPHO-(PYHKIHMOHAIbHOU
OpraHW3allud JKUBBIX CHCTEM pa3HOTO paHTa ¢ TNPUOOpPETECHUE yMEHUU
WCITOJI30BAaTh ATU 3HAHWS JJISI TPAMOTHBIX JCHCTBUN B OTHOIICHHH OOBHEKTOB
YKUBOM TIPUPOJBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

JlocTikeHue 1enu uzydeHus ydeOHoro npeamera «buosorus» Ha 0a30BoM
YpOBHE 00€CIeUnBAETCS PEIICHUEM CIEAYIOIIMX 3a]1ay:

OCBOCHHE OOYYAIONIMMUCS CHUCTEMBI 3HAHUW O OHMOJOTUYECKUX TEOPHSX,
YUEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIOTE3aX, MpaBUiIaxX, CIyKalluX OCHOBOM
JUIst (POPMUPOBAHUSL TPEACTABICHUM O €CTECTBEHHO-HAYYHOM KapTUHE MHUpaA, O
METO/IaX HAYYHOI'O MO3HAHMS, CTPOEHUH, MHOTOOOpa3uu U OCOOCHHOCTSX >KMBBIX
CHUCTEM Pa3HOTO YPOBHSI OpraHU3allMU, BBIJAIOMINXCS OTKPBITUSIX U COBPEMEHHBIX
VCCIICIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHre y OOYYaIOIMMXCS TMO3HABATEIIbHBIX, WHTEIJICKTYaJIbHBIX |
TBOPYECKUX CHOCOOHOCTEW B MPOIECCE aHajiu3a JAaHHBIX O MYyTSIX Pa3BUTHS B
OMOJIOTMM HAy4YHBIX B3IVISIIOB, WJEH U TOJXOJOB K M3YyUYEHUIO JKUBBIX CUCTEM
Pa3HOr0 YPOBHS OpraHU3aluu;

CTaHOBJIEHHME Yy oOOywaroummxcs oOmeil KyapTyphl, (YHKIIMOHAIBHON
IPAMOTHOCTH, Pa3BUTHE YMEHUN OOBACHSITHh U OLICHUBATH SIBJICHUSI OKPYKAIOILIETO
MHpa XKWBOW MPUPOABI HA OCHOBAHMM 3HAHUN W ONBITA, IOJYYEHHBIX IpHU
U3y4eHUU OHOJIOTUY;

dbopmupoBaHre y OOy4YaOIIMXCSA YMEHHM WUTIOCTPUPOBATH 3HAUYCHHE
OMOJOTUYECKUX 3HAHWA B TMPAKTHUUECKOW JCATEIHHOCTA YEJIOBEKA, Pa3BUTHU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTHIA;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH TO3HAHUSI YEJIIOBEKOM >KHUBOM
PUPOIBI, HEOOXOAMMOCTH OEPEKHOTO OTHOIICHHS K HEl, COOITIOICHUS STUYECKHUX
HOPM TIPU IPOBEICHUN OMOJIOTHYECKUX UCCIIEIOBAHMM;

OCO3HAHUE IIEHHOCTH OWOJOTUYECKUX 3HAHWKA [JIsi TOBBINICHHS YPOBHS
HKOJIOTUYECKOM KYJIbTYpPBI, AJ11 POPMUPOBAHUSI HAYYHOT'O MUPOBO33PEHUS;

MIPUMEHEHHUE MPUOOPETEHHBIX 3HAHUM U YMEHHUM B MOBCEIHEBHOM KU3HU JIJIS
OLICHKHU MOCJEACTBUN CBOEH JIESITEIBHOCTH 110 OTHOLICHUIO K OKPYXKAIOLIEN Cpee,
COOCTBEHHOMY 3[I0pPOBBIO, OOOCHOBaHHME U COOJIIOJEHHE Mep MNPO(QUIAKTUKU
3a00s1eBaHUM.

B cucreme cpeanero ooOimiero ob6pazoBanus «buonorus», uzydaemass Ha
0a30BOM YpOBHE, SIBISIETCSI O0s3aTENbHBIM yU4E€OHBIM MPEIMETOM, BXOSIIUM B
COCTaB IMpeaMeTHOM 06acTu « EcTecTBeHHO-HAYUHBIE TIPEIMETHDY.



Pa6ouas nporpamma Bocniutanust MBOY COIL Ne 5 ¢. Urnuno peanuzyercs
B TOM YHCIIE M Yepe3 MHCIOJb30BAHME BOCHUTATEIHHOTO MOTEHIIMANIA YPOKOB
ouoJsioruu. Ita paboTa OCYIIECTBIISICTCS B CIEAYIONIUX opMax:

o TloOyxnenue oOyuaromMxcs COOJI0AaTh HA YPOKE OOIIEHPUHATHIE HOPMBI
MOBEJICHMSI, MpaBUiIa OOIICHUS CO CTapIIMMHU (TIeJaroTHYeCKUMU PaOOTHUKAMM) U
CBEpCTHUKaMH  (0Oy4aromMMUCS), TNPUHIMUIBI y4eOHOW  JHUCIUIUIMHBI U
caMOOpraHU3allUu.

[TpuBneueHre BHUMaHUsI OOYYArOMIMXCS K IIEHHOCTHOMY acleKTy M3ydaeMbIX Ha
ypOKax MpeAMETOB, SIBJICHUI, COOBITUI Yepes:

JEMOHCTpalMi0  O0y4arouMMcsi TPUMEPOB  OTBETCTBEHHOTO, TPa)XXAaHCKOTO
MOBEJICHUS, IPOSIBICHUS Y€IOBEKOIIO0MS U 10OpOCepAeYHOCTH

— oOpamieHre BHUMaHUSI Ha HPABCTBEHHbIE AaCHEKThl HAYYHBIX OTKPBITHUH,
KOTOpBI€ U3YyYalOTCS B JAaHHBIA MOMEHT Ha YPOKE; Ha SIPKHUX JAEATeNeH KyJIbTYyphl,
YYEHBIX, TMOJUTHUKOB, CBA3aHHBIX C M3y4aeMbIMHU B JIaHHBII MOMEHT T€MaMH, Ha
TOT BKJaJ, KOTOPHI OHW BHECIM B pa3BUTHE HAIllEd CTpaHbl MU MHpa, Ha
JIOCTOMHBIE MOIpakaHus MPUMEPHI UX KU3HHU, HA MOTUBBI KX MOCTYIIKOB;

— WCIOJIb30BaHME Ha ypokax HHQOpMalMU, 3aTparvBarolleld  Ba)KHbIE
COIMaJIbHbIE, HPABCTBEHHBIE, 3TUYECKHUE BOIPOCHI

« Hcnonbp3oBaHue BOCHHUTATENBHBIX BO3MOXKHOCTEH colepx aHUsi y4ueOHOTO
npeaMmera s GOPMHUPOBAaHUA Yy OOYYAIOMIMXCS POCCHUHCKUX TPaJULMOHHBIX
JyXOBHO-HPABCTBEHHBIX U  COIIMOKYJbTYPHBIX IIEHHOCTEW yepe3 1oadop
COOTBETCTBYIOIIMUX TEKCTOB IS UTEHUS, TPOOJIIEMHBIX CUTYalMi A7l 00CYXKIeHuUs
B KJ1acce

« HMuunumnpoBanue oOCYKICHHM, BHICKa3bIBAHUNA CBOET0 MHEHHS, BBIPAOOTKH
CBOETO JIMYHOCTHOTO OTHOUICHHSI K H3y4aeMbIM COOBITHSIM, SBIICHUSM, JIULIAM.

« Bxirouenue B ypok UIpOBBIX MPOIEAYP, KOTOPbIE MOMOTAIOT MOAAECPKATh
MOTHBALIMIO OOYYAlOMIMXCSA K IOJIYYCHHUIO 3HAHHWM, HATaKWBAHUIO TMO3UTUBHBIX
MEXJIMYHOCTHBIX ~ OTHOLIEHMH B  KJacce, IOMOTAIOT  YCTAHOBJIECHUIO
n00poXxkeIaTeIpHON aTMOc(epbl BO BpeMs ypokKa.

« IlpuMeHeHune Ha ypoKe HMHTEPAKTUBHBIX (POpPM pabOTHI, CTUMYIUPYIOLIUX
MO3HABATEJIbHYIO0 MOTHUBALIUIO 00YYAIOIINXCSI.

o Ilpumenenune rpymnmoBoit pabOTBl WM pabOTHI B TMapax, KOTOPHIE
CIIOCOOCTBYIOT Pa3BUTHIO HABBIKOB KOMaHIHOW pabOThl M B3aMMOJICHCTBHIO C
JIPYTUMU 00yHarOITUMUCH.

« Bribop u wucnonb3oBaHME Ha ypOKax METOJAOB, METOJUK, TEXHOJOTUH ,
OKa3bIBAIOIIMX BOCIUTATEIBHOE BO3JIEWCTBHE HA JMYHOCTH B COOTBETCTBUM C
BOCIHTATEIbHBIM UACATIOM, LEIbIO U 331a4aMU BOCTIUTAHUSI.

o HWuunmupoBaHue U  TNOAJAEPKKA  HUCCIENOBATEIBCKOW  JIESITEIIbHOCTU
IIKOJIPHUKOB B (opMe BKIIOYEHHUS B YPOK PA3JIHUYHBIX HCCIIEI0BATEIHCKIX
3aJlaHui, YTO JAaeT BO3MOXKHOCTh OOydYalOIIUMCA MNPUOOPECTH  HABBIKU
CaMOCTOSITEJIbHOTO PEUIEHUS TEOPETUYECKOW MpOOJIEMbl, TEHEpUPOBAHUS U
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oopmIIeHHs COOCTBEHHBIX TUINOTE3, YBAXKUTEILHOTO OTHOLIEHUS K YYKUM HACIM,
nyOJIMYHOTO BBICTYIJICHUS, apTyMEHTHPOBAaHUS M OTCTAaMBaHUS CBOECH TOYKHU
3peHHUsL.

e VYCTaHOBIEHHE  YBAXKUTENbHBIX,  JIOBEPUTENBHBIX,  HEPOPMAaIbHBIX
OTHOIICHUN MEXKIY YUUTEJIEM U yUeHHKAMHU, CO3JJaHle Ha YPOKaX 3MOIMOHAIHHO-
KOM(pOPTHOM Cpebl.

Jlst m3ydenusi 6noaoruy Ha 6a30BOM YPOBHE CPEIHETO 001Iero 00pa3oBaHus
otBoAUTCS 68 yacoB: B 10 kiacce — 34 ygaca (1 yac B Henento), B 11 kiacce — 34
yaca (1 gac B Hefiento).



COJAEPXKXAHHME OBYUYEHUA
10 KJTACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsizb OMOJIOTMH C OOIIECTBEHHBIMU, TEXHUYECKUMHU U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiiocoduen, STUKOM, S3CTETUKON U MPaBOM.
Ponp OGuonmoruu B (OPMUPOBAHHWM COBPEMEHHOM HAy4HOW KapTUHBI MHpA.
Cucrema OMOJIOrMYECKUX HAYK.

MeTo1bl TO3HAHUS KUBOM IPUPOBI (HAOIIOEHUE, SKCIIEPUMEHT, ONTUCAaHUE,
U3MepeHue, KilacCU(pUKalMs, MOJAEIUPOBaHUE, CTaTUCTHYecKas o0padoTka
JTAHHBIX ).

JdemoHncTpanun:

[Toptpetsr: Y. lapBun, I'. Menaens, H. K. Konbios, Ix. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeToIbl TO3HAHUS KUBOU MPUPOIBI.

JlaGopaTopHble U NpaKTHYECKHEe PadOThI:

[Tpaktnueckass pabora Ne 1. «Mcmonb3oBaHue pa3iIuyHBIX METOAOB IpU
U3Y4YEeHUU OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cuCTEeMbI U UX OPraHU3alMs.

KuBblie cuctembl (OMOCUCTEMBI) Kak MpeAMET Uu3ydeHus: ononorun. Otandue
YKUBBIX CHCTEM OT HEOPraHUYECKO MPUPOJIBI.

CpoiicTBa 6MOCKCTEM M X pa3HOOOpas3ne. Y POBHHU OpPraHU3alUNd OMOCUCTEM:
MOJIEKYJISPHBIM, KJIETOYHBIM, TKAaHEBBIM, OPraHWU3MEHHBIM, NOMYJIALUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IIeHOTHYECKHUH ), OMOChEPHBII.

JdemoHncTpanuu:

Tabmumpl u cxembl: « OCHOBHBIE MPU3HAKU JKU3HW», «YPOBHH OpPTaHU3ALUU
YKUBOW MPUPOABD).

Oo6opynoBanue: mojaenb MoJiekyibl JIHK.

Tema 3. XumMu4yecKuii COCTAB U CTPOEHHUE KJIETKH.

XHWMUYECKUI COCTAaB KIETKM. XUMHUYECKHUE DJIEMEHTBI: MaKpO3JIEMEHTHI,
MUKpO3JIEMEHTBI. Bogia 1 MUHEpPAJIbHBIE BELIECTBA.

@OyHKIMU BOABI M MHUHEPAIBHBIX BellecTB B KieTke. llomnep:kanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u cTpoeHHe OeIKOB. AMHUHOKHUCIOTBI — MOHOMEpPHI OEIKOB.
Hezamenumeble 1 3aMEHUMBbIE aMUHOKUCIOTHI. AMUHOKUCIOTHBIA COCTaB. Y pPOBHU
CTPYKTYpbl ~O€IKOBOW MOJIEKyNbl (IIEpBUYHAS, BTOPUYHAS, TpPETUYHAs U
YeTBepTUYHAsl CTPYKTypa). XHUMHUYECKue cBoHcTBa OenkoB. buosnorunueckue
GyHKIIUU OEJKOB.



depmentsl — Owuonormdeckue Karanm3aTtopbl. CtpoeHue (QepmeHTa:
aKTUBHBIN 1eHTp, cyOcTpaTHas cnenuduuHocTs. KodepmeHntsl. BuTamMuHbI.
Otinuust pepMEHTOB OT HEOPraHUUYECKUX KaTaJIN3aTOPOB.

YraeBoasl: MoHOcaxapuabl  (TJIFOKO3a, pubo3a ©  Je30KCupud03a),
aucaxapuiipl - (caxaposa, JaKTO3a) MW IoJMcaxapuiabl (Kpaxmall, TIJIUKOIEH,
HesuToa03a). buonornueckue GyHKIUU YIIIeBOJIOB.

Jlununel:  Tpuramuepuasl, Qochomunuasl, crepounsl. ['uapopuIbHO-
rusipooOHble  cBoMcTBA. buonornueckne @yHkumu smnuaos. CpaBHEHHE
yIJ€BOJIOB, OEIKOB U JUIUI0B KaK HCTOYHUKOB SHEPTUU.

Hyxkneunoseie xucmore: JIHK wn PHK. Hykmeornasr — wmoHOMEpSHI
HykienHOBBIX KucnoT. Ctpoenne u Gynkuuu JJHK. Ctpoenne u ¢pynkmuu PHK.
Buasl PHK. AT®: ctpoenune u hyHKIIMH.

[{uTosnorus — Hayka o kinerke. Knerounas Teopust — npuMep B3auMOJEUCTBUSA
uael u (akToB B HAYYHOM MO3HAHUU. MeTo1bl U3yUeHUs KIETKH.

Knerka kak menoctHas >kuBas cuctema. OOmMe TMNpU3HAKH KIETOK:
3aMKHyTasi HapykHas mMemOpana, monekyinbsl JIHK kak renermyeckuil ammapar,
CUCTEMA CHHTE3a OeIKa.

Tunsl KIETOK: »yKapuoTHueckas U Ipokapuornuyeckas. (OcoOeHHOCTH
CTpOeHHs MpokapuoTHueckor kieTku. Kierounas crtenka Oaktepuil. CtpoeHue
DYKApUOTUYECKOW KIIETKU. OCHOBHBIE OTJIWYUSA PACTUTEIBHOM, >XUBOTHOU U
TPUOHOM KIIETKH.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIMKC, MX
dbyukiuu. [InasmaTnyeckas MmemOpana, e€ cBoiictBa u ¢pyHkiuu. [{utomnnasma u eé
opranouabl. OmHomMeMOpaHHbie opraHowabl kieTku: JIIC, ammapart I'onbmxw,
In30COMBIL.  [10yaBTOHOMHBIE OpPraHOWIBl KIIETKHM: MHUTOXOHIPHUH, ILJIACTUJBI.
[IpoucxoxxjieHne MUTOXOHJpUM W TIacTud. Bunbl mactun. HememOpaHHbIe
OpraHoubl KIETKU: PUOOCOMBI, KIJIETOYHBIM LIEHTp, LEHTPHUOIH, PECHUUKH,
KIyTUKHA. QyHKIIUM OPraHOMI0B KJIETKU. BKiItoueHus.

SAnpo — perynatopHslil neHTp KiaeTku. CTpoeHue siapa: saepHas 000104Ka,
KapHOoIUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCHOpT BEUIECTB B KIIETKE.

JdemoHcTpanuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. lllBann, M. lllnennen, P. Bupxos, [Ix.
Yorcon, @. Kpuk, M. Yuikunce, P. ®panximn, K. M. bap.

Juarpammsl:  «PacnpeneneHue XMMHUYECKMX DJIEMEHTOB B HEKHBOU
npupoze», «PacrpeneneHne XMuMUYECKUX 3JIEMEHTOB B )KUBOM IIPUPOACH.

Tabmuuel n cxemsl: «llepuoanueckas TabnMIa XUMUYECKUX 3JIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BObIY, «buocunres 6enka», « CTpoeHHe MOJIEKYJIbI OelKay,
«Ctpoenne pepmentay, «Hyxnennosrie kuciotel. JJHK», «Ctpoenune monekynbl
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AT®», «CtpoeHne 3yKapuOTHYECKOW KIETKN», «CTpoeHue KXUBOTHOW KIETKW»,
«CTpoeHre pacTUTENbHOM KIETKW», «CTpoeHHE MNPOKAPUOTUYECKON KIIETKWY,
«CTpoeHue sipa KIETKN», « Y TIeBOAbD), «JIMIuabD.

O6opynoBaHuEe: CBETOBOM MHUKPOCKON, OOOpYy/IOBaHUE i IPOBEACHHUS
HAOIO/IEHUH, W3MEpEeHUil, HAKCIEPUMEHTOB, MHKpPOIpEnapaThl pPACTUTEIbHBIX,
KUBOTHBIX U OaKTEPUATBHBIX KIIETOK.

JlaGopaTopHble U NpaKTHYECKHEe PadOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaIUTUYECKOW aKTUBHOCTU
dbepMeHTOB (Ha MpUMEpPE aMujIa3bl WU KaTalla3bl)y.

JlaGopatopHass pabotra Ne 2. «M3ydyeHwe CTpOeHHUS KIETOK pacTeHUil,
KUBOTHBIX W OaKTepHil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpEnaparax U ux
OIIMCaHUEY.

Tema 4. ’KuznenesiTeJLHOCTL KJIETKH.

OOMeH BemecTB, Wi MeTa0ou3M. ACCUMUIIAIUS (TUTACTUYECKU OOMEH) |
JTUCCUMUJTISTINS (SHEPTETUUECKHi OOMEH) — JB€ CTOPOHBI E€IMHOTO TIpoliecca
meTtabonmu3ma. Ponb 3aKOHOB COXpaHEHHs BEUIECTB W DHEPrHH B MOHMUMAHUU
MeTabom3ma.

Tunbel oOMeHa BeliecTB: aBTOTPO(DHBIN U rerepoTpodHbIil. Poibs dhepMeHTOB
B 0OOMEHE BEIIECTB U MPEBPALICHUH SHEPTUU B KIIETKE.

®otocunre3. CBetoBas u TemMHOBass (a3pl  (porocunrTeza. Peakuun
dboTocunTe3a. DPhHeKTUBHOCTL (HOTOCHHTE3a. 3HAUeHUE (POTOCUHTE3A JJIs KU3HU
Ha 3emuie. Biausinue yciioBuii cpefibl Ha (POTOCHHTE3 U CIIOCOObI MOBBIIICHUS €TI0
IIPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHUIA.

XeMocHHTe3. XEeMOCHHTE3UpyoIre O0akTepu. 3HaUYeHUEe XeMOCUHTe3a IS
KU3HH Ha 3emIe.

DHepreTudyeckuii oOMeH B KJleTKe. PaciiemnieHue BellecTB, BbIJIEJIECHUE U
aKKyMYJIMpPOBAaHHE DSHEPrud B KJIETKE. OJTambl HSHEPreTUYECKOro oOMeHa.
['mukomus. bpoxkenne m ero Buabl. KucimopoaHoe OKHUCIEHHE, WM KJIETOYHOE
JIbIXaHUE. OkucnuTenbHoe dbochopunmmpoBaHue. OddekTuBHOCTH
HHEPreTUYECKOTro OOMEHa.

Peakuun wmatpuyHoro cuHTe3a. [eHernueckas wuHdpopmanus u JIHK.
Peanmuzanus renerndeckod mHOpMaMM B KieTKe. [ €HETHYECKHl KOJ M €ro
cBoiictBa. Tpanckpunims — Matpuunblii cuate3 PHK. Tpancisius — 6uocunres
Oenka. Otanbl TpaHciusauuu. KomupoBanue ammuokucior. Pons pubocom B
onocuHTe3e Oenka.

Hexnerounsle ¢hopmbl )Ku3HU — BUpychl. ctopus oTkpeiTus Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS M JKMU3HEHHOIO LHKJIa BUPYCOB.
bakrepuodaru. bonesnm pacTteHmii, >XUBOTHBIX M YEJOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc mmmynoneduuura yenoseka (BHUY) — Bo3dyaurens CIIN/a.
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OOpatHast ~ TpaHCKpuWIIIUS, peBepraza u  uHTerpaza. lIpodwumakrrka
pacrpoCTpaHEeHUs BUPYCHBIX 3a00JI€BaHUM.

JdemoHncTpanuu:

[Toptpetsl: H. K. Konsuos, /. Y. MBanosckuii, K. A. Tumupsses.

Tabmuubr u cxembl: «Tunbl nuTanusy, «Merabommuzmy, «MuUTOXOHAPUSY,
«QHepreTnueckuil oOMen», «Xnoporact», «Porocunresy, «Ctpoenune JJHK»,
«CTtpoeHue U PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenkay, «['eHeTnueckuit komy,
«Bupycw», «bakrepuodarn», «CtpoeHue u xuzHeHHbIM 1k Bupyca CIIM/la,
oaktepuodaray, «Permmukarus JJHK».

Oo6opynoBanue: mMoxaenu-anmnkauun «Yasoenue IHK w Tpanckpunuumsy,
«buocunTes 6enkay, «CTpoeHHe KIETKNY, MOeib cTpyKTyphl JITHK.

Tema 5. Pa3aMHokeHMe M MHAUBUIYAJIbHOE Pa3BUTHE OPTAaHU3MOB.

KierouHblii 1IUKI, WM >KU3HEHHBIM LMK KieTku. MHtepdaza u MUTO3.
[Ipomeccrl, mpoTekaromue B uHTepdaze. Perumkanus — peakius MaTPUIHOTO
cunreza JIHK. Ctpoenne xpomocomM. XpOMOCOMHBIM HabOp — KapUOTHIIL
JlumiouaHBI W TAlJIOMIHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMATHIBI.
[{uTonornuyeckue OCHOBBI PAa3MHOKEHHMS W  WHIMBUAYAJIBHOTO  Pa3BUTHUSA
OpPraHU3MOB.

Henenue knetku — muto3. Craauu mutos3a. IIpouecchl, nmpoucxonsiiue Ha
Pa3HbIX CTAAUSIX MUTO3a. BHOJIOrMYECKU CMBICT MUTO3A.

[Tporpammupyemas rubesb KJIETKU — arnomnTos.

®opMbI pa3MHOXKEHHSI OPraHU3MOB: Oecrioyioe U nosioBoe. Bunpl 6ecrnosnoro
Pa3MHOXKEHUA: [JIEJICHHE HAABOE, IIOYKOBAaHME OJHO- W MHOTIOKJIETOYHBIX,
Cropoo0Opa3oBaHue, BETETAaTUBHOE pa3MHOKEeHHE. MICKycCTBEHHOE KJIOHHPOBAHHE
OPTaHU3MOB, €r0 3HAYEHHUE JJISI CEJIEKIUU.

[TonoBoe pazMHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meito3. Ctanuu Mmeio3a. IIporecchl, Npoucxoasiine Ha CTaausax Menosa.
[loBenenne xpomocoM B Menosze. Kpoccunrosep. buonormueckuin cmsbici U
3Ha4YeHUE Meno3a.

["ameToreHes — mporecc 0Opa3oBaHUsS TMOJOBBIX KJIETOK Yy IKUBOTHBIX.
[TonoBbie >kene3bl: CEMEHHMKU U sSMYHUKUA. OOpa3oBaHHE M Pa3BUTHE IOJIOBBIX
KJIETOK — TaMmeT (CrepMaro30ui, SIMIEKIeTKa) — CHepMaTOreHe3 M OBOIEHES.
OcoOeHHOCTH CTpPOEHUsl SANWLEKIETOK U CHepMaro3ouaoB. OmioJ0TBOpEHHUE.
[TapTenorenes.

WunuBuayanbHoe pa3BuTHe  (OHTOreHe3). OMOpUOHAIBHOE  pa3BUTHE
(amOpuorenes). Jrarnbl SMOPHOHATBLHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KHMBOTHBIX:
npobienue, ractpyisius, opraHorene3. [loctamOpuonanbHOe pazButhe. TuIbI
MOCTAIMOPHUOHAIBHOTO PAa3BUTHS: TpsSIMOe, HempsiMoe (JIMYMHOYHOE). BrusHue
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Cpenpl Ha Pa3BUTHE OPTaHU3MOB, (DAaKTOPHI, CIIOCOOHBIC BBI3BHIBATH BPOXKIAEHHBIC
YPOJICTBa.

Poct u pasButue pacrenuil. OHTOreHe3 LBETKOBOIO PACTEHUsA: CTPOCHUE
CEMEHHM, CTaJNU Pa3BUTHSL.

JdemoHncTpanuu:

Tabmumpt 1 cxembl: «Dopmbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHME Yy IIBETKOBBIX pacTeHu», «BereratuBHOE pa3sMHOXKEHUE
pacteHui», «Jlenenne xknetku Oaktepuily, «CTpOEHHE TMOJOBBIX KIETOKY,
«Ctpoenne xpoMocoMb», «Knerounsiii mukny, «Pemmukamus JTHK», «Mutosy,
«Menosy», «llpsmoe u HenpsaMoe pazButue», «l'aMmeroreHes y MICKONUTAIOMNX U
yenoBeKay, « OCHOBHBIE CTaJIMM OHTOTEHE3a.

O6opynoBanue: MUKPOCKOTI, MHUKpONpenapaTsl «CnepmaTto3ouapl
MJIEKOIIUTAIOLIETO», «SIHIIeKIeTKa MIIEKONMUTAoWEroy», «KapnoknHes B KieTkax
KOpElIKa JIyKa», MarHuTHAas MoJeJib-aniuiukanus «J/lejgenue KIeTKku», MoJielb
JHK, monens Metada3Hoi XpOMOCOMBI.

JlabopaTtopHblie U npakTHYecKHe PadoThI:

JlabopatopHas pabora Ne 3. «HabGmiomenwe MHUTO3a B KIETKaX KOHYHMKA
KOpELIKa JIyKa Ha TOTOBBIX MUKPOITPENapaTaxy.

Jlabopatopuas pabora Ne 4. «/3ydenwe CTpoeHHS TOJIOBBIX KJIETOK Ha
FOTOBBIX MUKPOIIPENapaTax».

Tema 6. HacsieAcCTBEHHOCTh M1 MK3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun renetuku. Mctopus pazBuths reHeTuku. Poibs nuronoruu
U 3MOpUOJIOTUM B CTAaHOBJICHMM T€HETUKHU. BKiaa poccuilckux M 3apyOexHBIX
Y4€HBIX B pa3BUTHE TEHETHKU. MeEToapl TeHEeTUKH (THOPUI0IOTUYECKHH,
HUTOIN€HETUYECKUH, MOJEKYISIpHO-TeHEeTU4YeCKUii). (OCHOBHBIE TI'€HETHUYECKHUE
NOHATHS. ['eHeTHYecKass CHMBOJIMKA, UCTIOJIb3yEeMasl B CXeMaX CKPEIIMBAaHUI.

3aKOHOMEpPHOCTH HAacJIeI0BaHUsl MPU3HAKOB, YCTAHOBIICHHbIE . Menaenem.
MonorubpuaHoe CKpemyBaHue. 3aKOH €IMHOO0Opa3usi THOPUIIOB TEPBOTO
nokojeHus. IIpaBuno gomMuHUpOBaHMsS. 3aKOH paCIICIUICHHUS TPU3HAKOB.
['unoresa ynctotel raMmet. [loHOE M HEMOJIHOE TOMUHHUPOBAHUE.

JuruOpugHoe  CKpelllMBaHWe. 3aKOH  HE3aBHUCUMOTO  HaclieJ0BaHUs
npu3HakoB.  LluToreHeTnueckue - OCHOBBI ~ JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanuzupyouiee ckpenmpanue. Mcnoab30BaHne aHAIM3UPYIONIETO CKPEIIUBAHUS
JUIs1 OIPEICJICHHS] TeHOTHUIA OCOOMU.

CuerieHHOe  HacienoBaHue Tpu3HakoB. Pabora T. Moprana 1o
CLEIUICHHOMY HACJIEIOBAHMIO TeHOB. HapyllieHue cuerieHus: TeHOB B PE3yJbTaTe
KPOCCHHI'OBEpa.

XpOMOCOMHAas TEOPUS HACJIEACTBEHHOCTH. [ eHEeTHUEeCKue KapThl.
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['enetuka mosia. XpoMOCOMHOE ONpeAesieHUE Mmoya. AyTOCOMBI U TMOJIOBBIC
XxpoMocoMbl. ['oMorametrHeie W rereporaMeTHble oOpraHus3Mbl. HacnegoBanue
MIPU3HAKOB, CIIETIJICHHBIX C MOJIOM.

N3meHunBOCTh. BHibl K3BMEHUMBOCTH: HEHACJIEACTBEHHAS U HACJIE/ICTBEHHAS.
Pone  cpempl B HEHACIENCTBEHHOM  WM3MEHUYMBOCTH.  XapaKTEPUCTUKA
MO (UKAIIMOHHOM U3MEHUYUBOCTH. BaprallMoHHBIN psifl M BapHallMOHHAs KPUBas.
Hopma peakuuu npuszHaka. KonnyecTBEHHBIE M KAUYE€CTBEHHBIE MPU3HAKK M MX
HopMa peakinu. CBoricTBa MOAUGMUKAIIMOHHON N3MEHYHNBOCTH.

HacnencTtBenHas, WM TeHOTHIHYECKas, H3MEHUYMBOCTh. KoMOmHATHBHAS
U3MEHYMBOCTh. Meio3 W TOJIOBOM TMpoliecc — OCHOBa KOMOWHATHUBHOM
U3MEeHUYMBOCTA. MyTarmoHHast "3MeHIUBOCTh. Kimaccudukanus MmyTanuii: TeHHbBIC,
XPOMOCOMHBIE, TCHOMHBIC. YacToTa U NMpUYMHBI MyTaliuii. MyTareHHble (aKTOpHI.
3aKOH TOMOJIOTMYECKHUX PSAJIOB B HAClIeACTBEHHOM n3MeHunBoctu H. 1. BaBuiiosa.

BHesaepHas HaCIeCTBEHHOCTh U U3MEHUHUBOCTb.

['enetuka yenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOAbl T€HETUKU
YeJIOBEKA: T€HEAIOrHYSCKUM, OJIM3HEI[OBEIN, [IMTOT€HETHUECKHUM, OMOXUMHYECKHIA,
MOJIEKYJISIPHO-T€HETUUECKUIA. CoBpeMeHHOe ONpeeICHUE F€HOTHIIA:
MOJJHOT€HOMHOE CEKBEHUPOBAHUE, T€HOTUIMPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[11P-ananu3a. HacnenctBennble 3a0ojieBaHMs 4YEIOBEKAa: TI'CHHBIE OOJIC3HH,
OOJIe3HN C HACJIEACTBEHHOW MPEAPaCIOJIOKEHHOCTHIO, XPOMOCOMHBIE OOJIE3HHU.
ComaTnueckue W TreHepaTuBHbIE MyTauuu. CTBOJOBbIE KIETKU. [IpuHUMMBI
3I0pOBOT0 00pasa KU3HH, JUATHOCTUKU, MPO(PUIAKTUKYU U JICUSHUS] TEHETUYECKUX
Oosie3Hel. MeauKko-TeHeTHYeCKOoe KOHCYJIbTUPOBAHHE. 3HAYEHHUE MEIUIIMHCKON
TCHETHUKH B MPEIOTBPAICHUH U JICUSHUH TeHETHUCCKUX 3a00JICBaHMI YEIIOBEKA.

JdemoHncTpanun:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne @pus, C. C. UerBepukos, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuos.

Tabmumbrt w  cxembl:  «MOHOTHOPHIHOE  CKpEIIMBAaHWE ©  €T0
IUTOTE€HETUYECKAasi OCHOBa», «3aKOH pACIICIUICHUS U €ro IHUTOreHEeTHYeCKas
OCHOBa», «3aKOH  YHCTOTHI  TameT», «JluruOpuaHOoe  CKpelMBaHUE,
«lluTonornyeckre  OCHOBBI  JUTHOPUIHOTO  CKpelIuBaHHs»,  «Mehosy,
«B3auMOIeNCTBUE  AJUICNIBHBIX TE€HOB», «l'€HeTnueckue KapThl PACTCHUH,
KUBOTHBIX WU YeEJIOBEKa», «l'eHeTuka mosa», «3aKOHOMEPHOCTH HACIEIOBAHUS,
CLHEIUIEHHOrO C mnonom», «KapuoTumel 4elnoBeKa UM KUBOTHBIX», «Buasl
U3MEHYUBOCTHY, «MoaudukanmonHas HU3MEHUYHMBOCTHY, «HacnmemoBanue pesyc-
bakTopay», «I'eHeTrKa rpynn KpoBu», « MyTallMOHHAs U3MEHYHUBOCThHY.

O6opynoBaHue: MoJieNu-anmiuKanuu «MOHOTUOPUIHOE CKpEITUBaHHUEY,
«Hemonnoe nomunupoBanue», «Jurubpumnoe ckpemmBanue», «llepexpéct
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XpPOMOCOM», MHKPOCKOII W MHKpompemnapaT «Jlpo3oduna» (HOpma, MyTanuu
(dbOpMBI KPBUTBEB M OKPACKH Tela), Tepoapuii «['opox moceBHO.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlabopatopHas pabota Ne 5. «/3ydenue pe3yiabTaTOB MOHOTHMOPUIAHOTO U
JUTHOPUTHOTO CKPEIIMBAHUS Y IPO30( MBI HA TOTOBBIX MUKPOIIpENapaTaxy.

JlabopaTtopHas paborta Ne 6. «M3yueHne MoauUKAITMOHHOW W3MEHUYUBOCTH,
IIOCTPOCHUE BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOM.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauuid y Ipo30(uiabl Ha TOTOBBIX
MHUKPOIIPENapaTaxy.

[Tpaktuueckass pabora Ne 2. «CocTaBieHHWE U aHAIW3 POAOCIOBHBIX
YEJIOBEKay.

Tema 7. Cenexknusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa M MPOLECC. 3apOKICHHUE CEJNEKUUH U JTOMECTUKALMS.
Yuyenue H. W. BaBwimoBa 0 T1IeHTpaXx TNPOUCXOXKICHUS U MHOT000Opasus
KYJbTYPHBIX pacTeHUM. LIeHTphl MPOUCXOKIEHUS JOMAIIHUX XKUBOTHBIX. CopT,
I0pOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CceleKIUU. MaccoBbIii 1 MHAUBUAYAIbHBINA OTOOPHI B
CEJIEKIIMM pPacTeHWd M KUBOTHBIX. OIlleHKa 53KcTepbepa. biM3kopoacTBEeHHOE
ckpenuBanue — WHOpuaWHT. Ywmcras muHug. CKpemMBaHUE YHCTHIX JIMHUU.
['eteposuc, wnu rudpunnHas cuna. HepoacTBeHHOE CKpelMBaHUE — ayTOPUIUHT.
Otnanéunas rtubpuau3anuss U e€ ycnexu. VICKyCCTBEHHBIM MyTareHes u
MOJYYEHHE TOJHIUIOUIOB. JIOCTMIKEHHSI CENEeKUMU pAacTeHUH, MXWUBOTHBIX U
MHUKPOOPTraHU3MOB.

buoTtexHosoruss kak orpacib NpPoU3BOJCTBA. ['eHHas WHXKEHEepHs. ITarllbl
co3manus pexomOunantHoi JIHK wu Ttpancrenneix opranusmoB. Kierounas
uHxeHepus. Kiietounble KynbTypbl. MUKPOKJIOHAIIBHOE PAa3MHOKEHHE PACTECHUM.
KiloHnpoBaHWE BBICOKONPOAYKTHUBHBIX CEJNBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okojoruueckue U dtudyeckue  npodimempl. ['MO - reHermuecku
MO (ULIIMPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

[Toptpers: H. 1. BaBuios, U. B. Muuypun, I'. JI. Kapneyenko, M. @.
HBaHOB.

Tabmuubr u cxembl: Kapta «lIeHTpBI MPOMCXOXKACHUS W MHOTO00pa3us
KYJbTYPHBIX pacTeHuit», «Illopoasl TOMAIIHUX KUBOTHBIX», «CopTa KyJbTYpPHBIX
pactenuity, «Otnanénas rudpuauzanus», «Padotel akagemuka M. ©. BanoBay,
«Ilomunnougus», «OObekThl OuoTexHONOTUNY, «KileTouHble KyJIbTYpHl U
KJIOHHpOBaHKe», « KOHCTpyHpOBaHHUE U IEPEHOC T€HOB, XPOMOCOM).

O6opyaoBaHue: MyJISKU TUIOJ0B U KOPHETIIIOOB TUKHUX (POPM U KYJIbTYpPHBIX
COpPTOB pacTeHuil, repdbapuii «CenbCKOX035HCTBEHHBIEC PACTCHIS.
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JlabopaTopHble U NpakTHYecKHe PadoThI:

Okckypeusi «OCHOBHBIE METOJbI M JOCTHIKEHHS CEJEKLHMH PAcTEeHUH MU
KUBOTHBIX (Ha CEJIEKIIIOHHYIO CTaHIIMIO, IUIEMEHHYIO bepmy,
COpPTOUCIIBITATENbHBIA ~ y4acTOK, B TEIUIMYHOE XO3SHCTBO, J1a0OpaTOpPHUIO
arpOyYHHBEPCHUTETA UM HAYYHOTO LEHTPA)».

11 KJTACC

Tema 1. JBoIrOMOHHASE OHOJIOTHS.

[Ipennoceulku BO3HUKHOBEHUS SBOJIOLMOHHOW TEOPUU. ODBOJIFOLUOHHAS
Teopust U €€ MecTo B OMONOTMU. BiusiHue 3BOJIIOIMOHHONW TEOpUU HA PAa3BUTHE
OMOJIOTHH U JAPYTUX HAYK.

CBuzerensctBa HBOMONMU. [lameoHTOMOrMYECKHE: IOCIIEI0BATEIbHOCTD
NOSIBJICHUS BHUJIOB B MMAJICOHTOJIOTMUECKOW JIETOMHUCH, MEPEXOJHbIE (HOPMBI.
buoreorpadguyeckue: cxoacTBO U pazianune GpayH u Gaop MaTepuKoOB U OCTPOBOB.

OMOpHOJIOTMYECKUE: CXOACTBA M pa3iauuus SMOPUOHOB pa3HbIX BUJOB
N03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJOTUYHBIC, AHAJOTUYHBIE,
pYIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKyIIpHO-OMOXUMUYECKHE: CXOJICTBO
MEXaHU3MOB HACIEACTBEHHOCTH M OCHOBHBIX METa0OJMYECKHX MyTell y Bcex
OpPraHU3MOB.

OpomounoHHas Tteopus Y. JlapBuna. Ilpeanocbuikyn BO3HUKHOBEHHS
JapBUHM3MA. J[BIDKyIIME CHUJIBI 3BOJIONMU BUAOB 1o JlapBuHy (M30BITOYHOE
pPa3MHOKEHUE TIPU OTPAHUYEHHOCTH PECYPCOB, HEONPENEIEHHAs] W3MEHUYMBOCTD,
O0opb0a 3a CyIlIeCTBOBAaHHE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas teopust 3Bomou (CTI) u e€ 0OCHOBHbIE TTOJIOXKEHHUS.

Mukpossomonus. [lomynsanns Kkak equHULA BUAA U IBOJIIOLHAH.

JBuxymie cuibl ((hakTopbl) SBONIONUHM BHIOB B IpHUpoJie. MyTallMOHHBIHI
npoliecc U KOMOMHATUBHAs HM3MEHUYUMBOCTH. [lomynsliMOHHBIE BOJHBI U Jpeild
reHoB. M30J1us 1 MArpanus.

EcrectBennblii oTOOp — HampaBisoomui  (akTop 3BoJOIUUA. DOpMBI
€CTECTBEHHOTO 0TOOpA.

[Tpucnoco0IeHHOCTh OpPraHU3MOB KakK pe3yJpTaT 3BoJouuH. [Ipumepsl
PUCHIOCOOJIEHUI Yy OpraHu3MoB. ApoMop(d03bl U UAHOATANITAIIIH.

Bun wu BugooOpazoBanue. Kputepun Buma. OcHOBHbIE  (OpPMBI
BUJI000pa3oBaHus: reorpaduyeckoe, 3JKOJIOrHIECKOe.

MaxkposBomtorusi.  Dopmbl  3BomonMU:  (QUIETHYECKAs, JUBEpreHTHas,
KOHBEpreHTHas, napauienbHas. HeoOpaTuMocTh 3BOIONUY.

[IpoucxoxeHne OT HeClelHaIu3upOBAHHBIX MpeakoB. [Iporpeccupyromas
crienranu3anvs. AganTuBHas paavanus.
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JdemoHncTpanuu:

[Toptpetsi: K. Jlunnent, XK. b. Jlamapk, Y. Jdapsun, B. O. Koanesckuii, K.
M. bap, 3. I'ekkens, ®. Mrouiep, A. H. CeBeprios.

Tabnuibl U cxembl: «Pa3BuTe opraHnyeckoro Mupa Ha 3emse», «3apoAbIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «®Dopmbl  OOprOBI 32
cyliecTBoBaHue», «EcTtecTBeHHBI 0TOOpY», «MHOrooOpasme COpTOB PACTEHUII»,
«MHorooOpa3ue  MoOpoJ  KUBOTHBIX, «Ilomymsiuum»,  «MyTanuoHHas
U3MEHUYHUBOCTBY, «Apomopdo3b», «Ununoamantamumuy, «OOmas aereHepaius»,
«/IBmxkymne cuibl 3Bosonum», «Kapra-cxema wapmpyra nytemectBus Y.
Hapsuna», «boprba 3a cymectBoBanue», «IIpucrnocobieHHOCTh OpPraHu3MOBY,
«['eorpaduueckoe BunooOpazoBaHue», « IKOJIOTUUECKOE BIUI000PA30BAHHE.

OO6opynoBaHue: KOJUJIEKIMS HACEKOMBIX C PA3JIMYHBIMU THUIIAMH OKpPACKH,
Ha0Op IUIOMOB U ceMsiH, Kosuiekiusi «[IpumMepsl 3alIUTHBIX MPUCTIOCOOJIEHUN Y
KUBOTHBIX», MOJENb «OCHOBHBIC HAIPABICHUS IBOJIIOIUNY, 00BEMHAS MOJCIb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIX.

buoreorpaduueckass kapra wmupa, Koiekuus «DopMbl COXpPaHHOCTH
HCKONAEMBbIX JKMBOTHBIX M pacTeHui», wonenb ammmkanus «llepekpécr
XpOMOCOM», BIaxHble Tmpemnapatel «PazButue Hacekomoro», «Pa3Butue
JSATYIIKWY, MUKponpenapat «Jlpo3oduna» (Hopma, MmyTaruu GOpMbl KPBUILEB H
OKpPACKH TeNa).

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlabopatopHas pabdota Ne 1. «CpaBHeHue BUIOB MO MOP(OIOTHYECKOMY
KPUTEPUIO».

JlabopaTtopHas padota Ne 2. «Onucanue mpuUCIIOCOOIEHHOCTH OpPTaHU3Ma U
€€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBEeHMEe M Pa3BUTHE KU3HU HA 3emuie.

JloHaydHble TpPEACTABICHHUS O 3apOKICHUM >KU3HU. HaydHble TMIOTE3bI
BO3HMKHOBEHHUSI JKM3HM Ha 3emiie: aOuoreHe3 M NaHCHepMusa. XHUMHUYECKas
3BOJIIOLIMA. AOHUOTEHHBIM CHUHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYEeCKHX.
OKCHEpUMEHTAIBHOE MMOATBEPKICHUE XUMUYECKOU 3BOIIOLMU. HavanbHble 3Tansl
ouonormdyeckor sposoruu. ['mnoreza PHK-mupa. ®opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHUE IPOTOKJIETKH. llepBble KIETKH M HMX 3BOJIIOLUA.
@opMHUPOBaHUE OCHOBHBIX T'PYMIT KUBBIX OPTraHU3MOB.

PasButne xu3Hu Ha 3emie mo 3paMm u nepuoaam. Karapxeil. Apxeickas u
npoTepo3oiickass dphl. Ilanmeosolickas 3pa u €€ TepuoAbl: KEMOPHUMCKUM,
OPIAOBUKCKHUH, CUITYPUHUCKHM, JEBOHCKNAM, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Me3o30KcKas 3pa U €€ NEPUOIbl: TPUACOBBIN, FOPCKHUI, MEJIOBOM.

KaliHo3oMickas 3pa W €€ mnepuoApl: NaJCOr€HOBBIA, HEOTCHOBBIM,
AHTPOITOTE€HOBBIM.
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XapakTepucTuKa KiIuMaTa W IeoJIOTMYecKUX mnpoueccoB. OCHOBHBIE ATallbl
HBOJIIOLIMM PACTUTEIBHOTO M JKMBOTHOrO Mupa. ApomMopdo3bl y pacTeHHUd U
*KUBOTHBIX. [TosiBIEHUE, paclBET U BBIMUPAHUE TPYIIT )KUBBIX OPTraHU3MOB.

Cucrema OpPraHMYECKOro MHUpa Kak oTpaxeHue »3BoJiouud. OCHOBHBIE
CUCTEMAaTUYECKHUE TPYIIIBI OPraHU3MOB.

OBOJIOLHS Ye0BEKA. AHTPONOJIOTHs Kak HayKka. PazButue npeacraBieHui o
IMPOUCXOXKJIEHUHU YeJoBeKa. MeToasl u3ydeHusl aHTpororeHesa. CXoicTBa u
pasnuyus 4elioBeKa U )KUBOTHBIX. CHCTEMaTUYECKOE MOJI0KEHNE YEIOBEKa.

JBwxkymue  cuibl  (pakrtopsl) — aHTpornoreHe3a.  HacneactBeHHas
U3MEHYMBOCTb M  €CTeCTBEHHbIH 0TOOp. OOuIecTBeHHbII 00pa3  JKU3HH,
U3FOTOBIICHUE OPYAUI TpyAa, MBILUICHHUE, PEYb.

OCHOBHBIE CTaJIMM U BETBU SBOJIOLMU YEJIOBEKA: aBCTpalIoNuTeku, Yenosek
yMenbi, YenoBek mnpsaMoxonsuui, YenoBeKk HeaHACPTAIbCKUM, YenoBek
pa3ymHblii. Haxonku uCKOmaeMmbIX OCTaTKOB, BpEeMsl CYIIECTBOBAaHHS, 00JacTb
pacrnpocTpaHeHHs1, 00bEM TOJIOBHOTO MO3ra, 00pa3 )KU3HHU, OPYAHSL.

YenoBeueckne pacbl. OCHOBHbIE  OOJbIIME  pachl:  €BPONEOUTHAS
(eBpaswmiickasi),  HeErpo-aBCTpaJioMjHas  (PKBATOpUalIbHAs),  MOHTOJOUIHAS
(a3uarcko-amepukaHnckasi).  UepTbl  NPUCHOCOOJIEHHOCTH  MpeJCTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSM CYIIECTBOBaHUSA. EIMHCTBO 4YeIOBEYECKHX pac.
Kputuka pacusma.

JdemoHcTpanuu:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. M. Onapun, C. Mumnep, I'. FOpu, Y.
JapBuH.

Tabmuupel u cxembl: «Bo3nukHoBeHHne CoJHEUYHOM CHCTEMBI», «Pa3BuTHE
OpraHnueckoro wmupa», «PacturenbHas KieTka», «KUBOTHas  KIIETKay,
«IIpokapuoTnueckass kierka», «CoBpeMEHHasi CHUCTeMa OpPraHUYECKOro MHUPaAY,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHHUS 4YEJIOBEKAa M YeJIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeECTa MaJCOHTOJIOTMYECKUX  HAXOJOK  MpPEIKOB
COBPEMEHHOI0 4YeJOBeKa», «JlpeBHenmme moan», «lpesHue moan», «llepsbie
COBPEMEHHBIE JIIOIN», «HeToBeYeCKHEe pachy.

O6opynoBanue:  mynsixu  «lIpoucxoxnenue  yenoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJEPTalblla, KPOMAHBOHIIA), CIJICTIKK WIIU
U300paKeHHUs] KaMEHHBIX OpPYAHM MEepBOOBITHOIO YeENOBeKa (KaMHHU-YOMIEPHI,
pyOuna, ckpebia), TEOXpOHOJIOTHYEcKass Ta0Onuma, Kouiekiusa «Dopmbl
COXPAHHOCTH MCKOTAEMbIX KUBOTHBIX Y PACTCHUI».

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

[Tpaktuueckast padota Ne 1. «M3yyeHue MCKOMaeMbIX OCTATKOB PacTeHUU U
YKUBOTHBIX B KOJIJICKITUSIX).
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OKCKypcHsl «IBOJIOLKS OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KpaeBEAUYECKUI My3€ell).

Tema 3. Oprann3Mbl 4 OKpYy:KawIas cpeaa.

DKOJIOTHS KaK HayKa. 3aJlayi U pa3/ielibl IKOJIOTuU. MeTobl SKOJOTUYECKHUX
UCCJIEIOBAHUN. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOWTaHUS OPraHU3MOB: BOJHAs, HAa3€MHO-BO3YIIHAs, MMOYBEHHAs,
BHYTPHOPTaHU3MEHHAS.

Oxonoruueckue (axkropel. Knaccudukanus skxonorudeckux (HakTOpOB:
abnotnyeckre, OWOTHMYECKHME U aHTPOINOreHHble. JIeHCTBHE SKOJOTHYECKHUX
(GhaKTOpOB Ha OPTAHU3MBI.

Abuotnyeckue (aKTOpbl: CBET, TEMIIEpaTypa, BIaXHOCTh. DOTONEPUOAN3M.
[Ipucnocobnenusi OpraHU3MOB K  JICUCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
buonornyeckue puTMsl.

buotnueckue (bakTopsI. Bunet  OMOTHMYECKMX ~— B3aMMOJICHCTBUIL:
KOHKYPEHILIUA, XUIIHUYECTBO, CUMOKO03 U ero ¢opmel. [lapasutusm, koonepanus,
MyTyalu3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJIEOHHMYECTBO). AMEHCAIU3M,
HeUTpaiu3M. 3HaueHHEe OWOTHMYECKUX B3aMMOJECUCTBUM JIsi CYIIECTBOBAHUS
OpraHU3MOB B MPUPOJIHBIX COOOIIECTBAX.

OKOJOTMYeCKHe XapaKTepUCTHKU monyiasuuu. OCHOBHBIE TOKa3aTeNu
HOMYJSLUKA: YHUCICHHOCTh, IJIOTHOCTb, POXKIAEMOCTb, CMEPTHOCTH, MPHUPOCT,
Murpanus. JlmHaMuka 4ucIeHHOCTH MOMYJISIIUN U €€ peryJssius.

JdemoHncTpanuu:

[Toptpetsi: A. I'ym6onbar, K. @. Pynbe, D. I'ekkensb.

Tabmumpl u cxemsl: kapTa «[Ipuponusie 30ub1 3eman», «Cpeapl oOUTaHUA
opranu3moB», «®Poronepuoansm», «llomymsmuny, «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTU NOMYJISUUU UHDY30puu-Tyhenbkuy, « lumieBsie nemnm».

JlabopaTopHble U MpaKTHYECKHEe PadOThI:

JlabopaTtopHnas paborta Ne 3. «Mopdonorndeckne 0COOEHHOCTH pacCTEHUN U3
Pa3HBIX MECT OOMTAHUS.

JlaGopartopHas padota Ne 4. «Bnusinue cBeTa Ha pOCT U Pa3BUTHE UYEPEHKOB
KOJIEyCay.

[Tpaktuueckas padota Ne 2. «Iloacu€T MIOTHOCTH MOMYJSLUUNA pa3HbIX BUIOB
pacTeHu».

Tema 4. CooO1ecTBa ¥ 3KOJI0rH4ecKHe CUCTEMBI.

CooOmiecTBO opranu3smMoB — OuoneHo3. CTpyKkTypbl OHOlleHO3a: BUIOBa,
IPOCTPAaHCTBEHHAs, Tpoduueckass (muienas). Buasl-momuHantsel. CBsizu B
OHOILIEHO3E.

Dkoyoruyeckne cuctembl (dkocuctembl). [loHsTHe 00 »sKocucTemMe W
ouoreoneHoze. DyHKIMOHANBHBIE KOMIIOHEHTHI JKOCHCTEMBI: MPOAYLEHTHI,
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KOHCYMEHTBI, peayleHTbl. KpyroBopoT BEIIECTB U MOTOK SHEPTUU B HIKOCHCTEME.
Tpoduueckue (mumieBbie) YPOBHM SKOCHUCTeMbI. [IMIleBble 1€MW U CETH.
OCHOBHBIE TIOKA3aTeNu SKOCHUCTEMbI: Ouomacca, NPOAYKIHUA. DKOJIOTHYECKUE
nupamMujibl:  MPOIYKLUMHU, YHUCJIEHHOCTH, Ouomacchl. CBONCTBA HKOCUCTEM:
YCTOMYHBOCTb, CAMOpPETYIIsLusl, pazButue. CyKieccus.

[TpuponHbie SKOCUCTEMBI. DKOCUCTEMBI 03Ep M PEeK. DKOCHCTEMa XBOIHOTO
VI IIAPOKOJIMCTBEHHOTO JIeca.

AHTpPONOTE€HHBIE  DKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpazne kak ¢akrop ycToHdmBOCTH 3KOocucTeM. CoxpaHeHHe
OMOJIOTHYECKOTO pa3HooOpasus Ha 3eMIie.

Yuenue B. U. Bepnaackoro o 6uocdepe. ['paHuiibl, coctraB u CTpyKTypa
ouocdepnl. KuBoe BemecTBO u ero ¢yHkuuu. OcobeHHOCTH Onochepbl Kak
rI100anpHOM 3KOCHCTEMBI. JlMHAMUYEeCKOoe paBHOBECHE W OOpaTHas CBA3b B
onocdepe.

KpyroBopoTs! BemiecTB U OMOr€OXMMUYECKUE Kbl AIIEMEHTOB (yrieposa,
a30Ta). 30HAIbHOCTh Orocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoredecTBo B Onochepe 3emin. AHTpONIOTEHHBIE U3MEHEHHs B Onocdepe.
['moGanbHbIE IKOTOTUYECKUE TPOOIEMBI.

CocymiecTBoBaHME MPUPOIbI u YeJI0BEYECTBA. Coxpanenue
Onopa3zHooOpaszusi Kak OCHOBa yCTOMUYMBOCTH Ouocdeprl. OCHOBA paIrmoOHAILHOTO
yOpPABJICHUS MPUPOJHBIMU pEecypcaMd M MX HUCHodb30BaHue. JlocTuKeHus
OHOJIOTMU U OXpaHa MPUPOJIbI.

JdemoHncTpanun:

[Toptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabnuubl u cxemsl: «[lumesbie nenu», «buoleHO3: cOCTaB U CTPYKTypay,
«IIpuponnbie coobmiectBay, «llenu nuranusy, «IKoJOTHYECKas TUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIMPOKOJIMCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOro  jeca», «buoneHos BomoéMa», «ArpoueHos», «lIpumepHsbie
AHTPOIIOTEHHBIC  BO3JEUCTBHS Ha Ipupony», «BaxHenmme HMCTOYHMKHU
3arpsi3HEHUs] BO3/yXa U TPYHTOBBIX BOJ», «IlouBa — BaxkHeHIIas cOCTaBIsIOIIAs
ouocheprl», «Daktopsl Aerpananuu mouBy, «l[lapHukoBeiid 3¢ ek, «DakTophI
paZMOaKTUBHOTO 3arpsisHeHus Ouocheps», «OOmas cTpykrypa Ouocheps»,
«Pacnipoctpanenune xu3Hu B Ouochepe», «O30HOBBI »dKpaH Ouochepb»,
«KpyroBopot yriepoaa B 6uocdepe», «kKpyroBopot azota B mpupoze».

O6opynoBanue: Mojelb-anmaukanus «TunuuHble OMOLEHO3bI», Tepbapuii
«PacTtutenbHble co00IIeCTBaY, KOJIEKIMH «buorieHo3y, «Bpeaurenu BaxHEHIIMX
CEIbCKOXO3SUCTBEHHBIX ~ KYIbTyp», TepOdapuu W KOJUIGKIIMM PACTCHHA U
YKUBOTHBIX, MPUHAJICKAINTNE K PA3HBIM 3KOJOTMUECKHM TPyMIIaM OJHOTO BHUJA,
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Kpacnas kuura Poccuiickoit ®enepanuu, H300paK€HUS OXpaHIEMBIX BHUIOB
pPaCTeHUN U )KUBOTHBIX.
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[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
BMUOJIOTUN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBHIEI'O
OBPA3OBAHIS

Cornmacno ®I'OC COO, ycraHaBmuBalOTCA TpeOOBaHUSA K pe3yibTaTaM
OCBOEHHUSI  OOYyYalIIMMHUCI TporpaMM CpeaHero oOImero  oOpa3oBaHMS:
JMYHOCTHBIM, METAIIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType AMYHOCTHBIX pe3yJbTaTOB OCBOEHHUS mpeamera «buonorus»
BBIICJICHBI CIIEAYIONINE COCTABJISIONINE: OCO3HAHUE OOYJarONIUMUCS POCCUHUCKON
IPAXKIAHCKOM UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIIbHOCTH
U CaMOOINPE/ICNICHUI0, Hajlu4yhe MOTUBAIMM K  OOYy4YeHHIO  OHOJIOTHH,
LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKIEHUW JMYHOCTH HA OCHOBE
KITFOUEBBIX IICHHOCTEM W HMCTOPUYECKUX TPATUIIUNA Pa3BUTHS OHOJOTUYECKOTO
3HaHUS, TOTOBHOCTh W CIIOCOOHOCTh OOYYaIOIUXCS PYKOBOJICTBOBATHCS B CBOCH
JEATEIBHOCTH I[IEHHOCTHO-CMBICIIOBBIMA ~YCTAHOBKAMH, IPUCYIIUMU CHUCTEME
OMOJOTMYECKOro  O0pa3oBaHus, HAJIUYUE OSKOJOTMYECKOrOo IPaBOCO3HAHUS,
CIOCOOHOCTH CTaBUTh IIEJIM U CTPOUTDH KU3HEHHBIC TJIAHBI.

JInyHOCTHBIE pe3yNIbTaThl OCBOCHUS MpeameTa «bUOoJorus JOCTUTaloTCs B
CANHCTBE YYEOHOW ¥ BOCIUTATEIBHOW JEATEIHPHOCTH B COOTBETCTBHH C
TPAAULUOHHBIMA POCCUMCKUMU COLIMOKYJIBTYPHBIMUA, HICTOPUYECKUMH U TYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMU B OOIIECTBE MpaBUJIAMU U HOPMaMu
MOBEJICHUSI U CIIOCOOCTBYIOT TIPOIlECCaM CaMOIMO3HAHUS, CAMOBOCIUTAHUS U
CaMOpa3BUTHUS, Pa3BUTUSI BHYTPEHHEW TMO3UIUMU JIUMYHOCTH, NATPUOTU3MA,
YBAXKEHUS K 3aKOHY M IMPABOMOPSAKY, YEJIOBEKY TPY/Ja U CTApIIEMy IOKOJICHUIO,
B3aMMHOTO YBa)KE€HHsI, OCPEKHOIO OTHOIIEHUS K KYJbTYPHOMY HAcClEeIUui0 U
TPpAAULMSAM MHOTOHAIMOHAIBLHOTO Hapona Poccuiickon dDenepanuu, MpUpPOIE U
OKpYXarolen cpeae.

JIn4HOCTHBIE pE3yJNbTaThl OCBOCHHS ydeOHOTO mpeamera «buomorus»
JOJKHBI OTpa)kaTh TOTOBHOCTh M CIIOCOOHOCTH 00YYarOIIMXCsl pyKOBOACTBOBATHCSA
chOpMUpPOBAaHHOW BHYTPEHHEH TO3UIIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIINM, TIO3UTHUBHBIX BHYTPEHHHMX  YOEXKICHHH, COOTBETCTBYIOIIHUX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOINEeCTBa, PACIIUPEHUE KU3HEHHOTO
OIbITA U OMbBITA JAESATEIBHOCTH B IMPOLECCE PEAM3AlMU OCHOBHBIX HAIIPABICHUMN
BOCHUTATEJILHOMN JEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kIaHCcKOro0 BOCIIUTAHUSI:
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c(hOpMHUPOBAHHOCTH TPAXKIAHCKOHN MO3UIMH 00YYaIOIerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUICKOTO OOIIECTBA;

OCO3HaHUE CBOMX KOHCTHUTYLIMOHHBIX IpaB U OO0S3aHHOCTEH, yBa)KEHUE
3aKOHa U MPaBOIOPSIKA;

FOTOBHOCTb K COBMECTHOW TBOPYECKOW JEATEIBHOCTA IPH CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHNN y4eOHBIX W TMO3HABATENBHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENsITh COOCTBEHHYIO TO3UIMI0O 10 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBIACHSTH €€;

YMEHUE YYHUTHIBATh B CBOUX JICUCTBHUSX HEOOXOIMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIFOJICH C Pa3HBIMU YOCKICHUSMHU, KYJIbTYPHBIMH IIEHHOCTSIMH U
COLMAJIbHBIM IOJIOKEHUEM;

TOTOBHOCTb K COTPYAHUYECTBY B HIPOLIECCE COBMECTHOIO BBINOJHEHHUS
y4eOHBIX, TIO3HABATEIbHBIX ¥ HCCJICAOBATEIbLCKUX 3a7a4, YBAXKHTEIHHOTO
OTHOIIIEHUST K MHEHHIO OIIOHEHTOB TPHU OOCYXICHUU CIOPHBIX BOIIPOCOB
OMOJIOTMYECKOTO COJEPKaHUS;

TOTOBHOCTh K TyMaHUTApHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) IAaTPUOTHYECKOT0 BOCITUTAHUSA:

c(hopMUPOBAHHOCTH POCCHICKOU TPaXJaHCKOU HUJIEHTUYHOCTH,
MaTPUOTU3MA, YBaXKEHUS K CBOEMY HApOAy, YYBCTBA OTBETCTBEHHOCTH IEpE]
PonuHou, ropmoctu 3a CBOM Kpai, CBOO PoauHy, CBOM $S3bIK U KYJIbTYpY,
MPOIIUIOE M HACTOSIIEEe MHOTOHAIIMOHAJIBbHOIO Hapoaa Poccnu;

LIEHHOCTHOE OTHOILLICHHWE K MPUPOJAHOMY HACIEAUIO U MaMSATHUKAM ITPUPOJIBI,
JTOCTHXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYAE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ] POCCHUUCKHX YUYEHBIX B CTAHOBIICHHUE U
pa3BUTHE OWOJOTWMH, MOHUMAHUS 3HAYECHHs OMOJOTMM B TO3HAHUM 3aKOHOB
IPUPOBI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeiHas yOeXIEHHOCTh, TOTOBHOCTh K CIy:KeHHIO M 3ammre OTedyecTBa,
OTBETCTBEHHOCTb 32 €ro CyAbOY;

3) 1yXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

OCO3HAaHME TYXOBHBIX LIECHHOCTEN POCCUIICKOTO HAPOIa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIOCOOHOCTh OIICHWBATh CHUTYAllUI0 W MPUHUMATH OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHUE JIMYHOTO BKJIaJa B TOCTPOEHUE YCTOMYUBOTO OYIyIIETO;

OTBETCTBEHHOE OTHOLIEHUE K CBOMM POAUTENSIM, CO3/IaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOTO TMPHUHATUS LIEHHOCTEH CEMEWHOW JKU3HHU B COOTBETCTBHM C
TpaguuusamMu Haponos Poccun;

4) 3cTeTHYeCKOr0 BOCIIUTAHMS:
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ACTETUYECKOE OTHOIICHWE K MHpPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHUIA;

MOHUMAaHUE YMOIIMOHATILHOTO BO3/IEHCTBUS KUBOU MPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPD@XEHHIO B Pa3HbIX BHUIaX HMCKYCCTBAa, CTPEMJICHUE
MPOSIBIIATh KAYECTBA TBOPUECKOM JINYHOCTH;

S) ¢usnyeckoro BocnuTaHus, (OPMHUPOBAHUA KYJILTYPbl 310POBbS H
IMOUUOHAIBHOIO 0J1ar0MOTyYHs:

NOHMMAHUE W peanu3alus 300poBOro u Oe3omacHoro oOpa3a KHU3HU
(31opoBOE  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpaBWJ U HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHITHH W OTABIXA, peryisipHas (u3nIecKas
aKTUBHOCTbH), OEpPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
coOCTBEHHOMY (DU3UYECKOMY U NMCUXUUYECKOMY 37I0POBbIO;

NOHMMAHUE 1EHHOCTH TPAaBWJI HHJMBHUAYAIbHOTO M  KOJUJIEKTUBHOTO
0€30macHOTr0 MOBEICHUS B CUTYAIUX, YTPOXKAIOMIUX 3/0POBBIO M KU3HU JIFO/ICH;

OCO3HAHUE TOCIEJCTBUNA W HEMPUSITUS BPEAHBIX MPHUBBIUCK (YHMOTpeOICHUS
aJIKOTOJIs1, HAPKOTUKOB, KYypPEHUS );

6) TPy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPY10JII00UE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTA TEXHOJOTHUYECKOW M COLUAIBHOMN
HaIPaBJICHHOCTH, CITIOCOOHOCTh MHUITMUPOBATH, IIAHUPOBATH M CAMOCTOSITEIHHO
BBITIOJIHATH TaKYIO JI€SITEIbHOCTD;

MHTEpEC K pa3IMuHbIM cdepam npodhecCuOHATbHOU JeATEeIbHOCTH, YMEHUE
COBEpILIaTh OCO3HAHHBIA BBIOOpP Oyaymied mpodeccu U peasu30BbIBATH
COOCTBEHHBIC KU3HCHHBIC TIJIAHbI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0O M CaMOOOpa30BaHUIO Ha
NPOTSKEHUU BCEH JKU3HU;

7) 3KOJIOTHY€eCKOT0 BOCITUTAHMSA:

HKOJIOTUYECKH IEJIECO00pa3HOE OTHOIICHWE K MPHUPOAEC KaK HCTOYHUKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHMS;

MOBBINICHUE YPOBHS OKOJOTUYECKOW KyJNbTYphl: NPUOOpPETEHHE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB W OLIGHKM MX BO3MOXHBIX TIOCIEACTBUN s
OKPYJKarOIIEU CPELBI;

OCO3HaHUE TI00aTBLHOTO XapaKTepa HKOJOTHYECKUX MPOOJIeM W TMyTed uX
pelieHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MpPU H3YyYEHUU OUOJIOTUU
3HAHUSI W YMEHUSA TMpU pEeUIeHUH NpoOJeM, CBA3aHHBIX C PalUOHAIbHBIM
IPUPOAOIOIb30BaHUEM  (COONIOZEHME TpaBUJ  TOBEACHUS B  MPUPOJE,
HaIlpaBJICHHBIX HAa COXPAHEHHUE pAaBHOBECHUS B SKOCHCTEMAX, OXpaHy BHUJIOB,
IKOCUCTEM, Orochepsr);
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AKTUBHOE  HEMNPUITUE JIEWCTBHM, NPUHOCIIIMX BpEI  OKPYKAIOLIEH
OPUPOAHON Cpele, YMEHHE IPOrHO3MPOBATh HEOJIArONpUATHBIE SKOJOTMYECKUE
IIOCJIEICTBHS PEANIPUHUMAEMBIX JEHCTBUN U IIPENOTBpALIATh UX;

HaJIM4KME PA3BUTOIO HKOJIOIMYECKOTO MBILUICHMS, SKOJIOTUYECKON KYJIBTYPHI,
OmbITa NEATEIIbHOCTH DKOJIOTUYECKON HaIIpaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCA MMM B II03HABATEJIIBHOW, KOMMYHMKATHBHOM M COLMAIBHOU
IIPaKTHUKE, TOTOBHOCTH K YYAaCTHIO B ITPAKTUYECKON JIESTEIBHOCTH 3KOJIOTHUECKOU
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH M OOIECTBEHHOM MPAKTHUKW, OCHOBAHHOTO Ha JUAJIOTE
KYJIBTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOET0 MECTA B IOJIUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE S3BIKOBOM M YHTATEIbCKOM KYJBTYPbl KaK CpEACTBa
B3aMMOJICHCTBUS MEKY JIFOAbMHU U MIO3HAHUS MUDA;

NOHMMaHUE crneuuUuKy OHONOTHMH KakK HayKH, OCO3HaHUS €€ poiu B
(GOpMUPOBAHUN PAIMOHATIBLHOTO HAYYHOT'O MBIIUICHUS, CO3AAHUU IIEIOCTHOTO
IpEJCTaBICHUs. 00 OKPYXAIOUIEM MHUpPE KaK O €IMHCTBE IMPHUPOAbI, YEJIOBEKAa U
oOuiecTBa, B IO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEM M pELIEHUH IpodsieM
COXpPaHEHUS IIPUPOJIHOIO PABHOBECHS,

yOexXAEHHOCTh B 3HAYUMOCTU OHOJIOTMH JJIi COBPEMEHHOW IMBHIIM3AIINH:
o0Oecrie4eHnss HOBOTO YPOBHS pPa3BUTHS MEIULMHBI, CO3JAHUE IEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh PECypCHble  IPOOJIEMBbl  Pa3BUTUS
4eJI0BEYECTBA, IIOUCKA MyTEW BBIXOJA U3 INIOOAIBHBIX HKOJIOTHYECKUX MPOOJIEM U
ofOecrieueHHsT  Mmepexoja K  yCTOMYMBOMY  pa3BUTHIO,  PalMOHAIBHOMY
UCIIOJIb30BAaHUIO MPHUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTaHIIAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B IIOJYyYEHUM OMOJOIMYECKMX 3HAHUW B LEJAX
NOBBIIICHUSI OOIIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH, Kak
COCTaBHOHM 4acTH (PyHKUIMOHAJIBHOM I'PaMOTHOCTH OOydarommxcs, GopMupyemoi
IpU U3YYEHUH OUOJIOTHH;

IIOHMMAaHUE CYLIHOCTH METOJOB IO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh MOJy4YaeMble 3HaHWsS MJI1 aHalu3a H
OOBSICHEHUS ABJICHUI OKPYKAIOLIET0O MUpa U MPOUCXOIANINX B HEM M3MEHEHHIA,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKIIOUYEHHUS HAa OCHOBE HAy4HbIX (AKTOB HU
MMEIOIINXCS JaHHBIX C LEJBI0 TIOJIYYEHMs] TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIB30BATh OWMOJIOTMUYECKUE 3HAHUS IS
pelieHus Ipo0JieM B PeasIbHBIX )KU3HEHHBIX CUTYALMSIX;

OCO3HAHME LIEHHOCTH HAyYHOU JEATEIbHOCTH, TOTOBHOCTH OCYLIECTBIATH
IIPOEKTHYIO U UCCIEA0BATEIBCKYIO NEATEIbHOCTh HHINBUAYAIBHO U B TPYIIIE;
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TOTOBHOCTb ¥  CIIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUIO |
caM000pa3oBaHnI0, K AaKTUBHOMY IOJyYEHHUIO HOBBIX 3HAaHUM MO OHONOTHH B
COOTBETCTBUU C KU3HEHHBIMU NTOTPEOHOCTSAMH.

METAINIPEJMETHBIE PE3YJIBTATBI

MertanpenmeTHble pe3ylbTaThl OCBOEHHUS yueOHoro mpeamera «buomorus»
BKJIIOYAIOT: 3HA4YUMbIe i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OOYyYaAIOUIUXCA
MEXIUCUUIUTMHAPHBIE (MEXIPEAMETHbIE) 00IeHayYHbIe MOHSITUS, OTpPaXKArOIINe
LEJIOCTHOCTh HAyYHOW KapTHHBI MHpa M CHEHUPUKY METOJIOB IO3HAHUA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPrHUs, sIBJICHHUE, MPolLiece,
CUCTEMa, Hay4YHbIM (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHUS,
UCCIIEIOBaHME,  HAONIOJEHHWE, U3MEpPEHHe,  OKCIEPUMEHT U  JAPYTux),
yHUBEpCalbHble Yy4yeOHbIE JAEUCTBUS (ITO3HABATENIbHbIE, KOMMYHUKATHUBHBIE,

peryJsSTUBHBIC), obecrieynBaroIme dhopMupoBaHue (yHKITMOHATLHON
TPaMOTHOCTH ¥  COIMATbHOW KOMIIETEHIIMH OOYyYaloluXcs, CIIOCOOHOCTH
oOyyJaronuxcs UCIIOJIH30BaTh OCBOCHHBIC MEXTUCIIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHWS W  YHUBEpCaJdbHbIE Yy4YeOHBIC JCHCTBUS B
II03HABATEJIbHOU U COLMAIBHON IIPAKTHKE.

MertanpenMeTHble Pe3yJbTaThl OCBOCHHSI MPOrPaMMbl CPEIHEr0 OOIIETro
0o0pa30BaHUs TOJDKHBI OTPAXKATh:

OBnaneHue YHHUBEPCATbHBIMH y4eOHBIMU MO3HABATEJILHBIMH
ACHCTBUAMM:

1) 6a30BbIe JIOTHYECKHE e CTBHSI:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh U AKTyaJIM3UpoBaTh  MpolsieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh TMPU OCBOCHHHM 3HAHWK TPUEMBI JIOTHUYECKOTO MBIIIICHUS
(ananu3a, cuHTE3a, CpaBHEHMS, Ki1acCU(UKAIIUKA, O00OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTUYECKUX MOHATUM (BBIACIATh UX XapaKTEpPHbIC NMPHU3HAKH, YCTAHABIMBATH
CBSI3U C JIPYTUMH MOHSATUSAMH );

OTIpENIETIATh IEJN JEeATeIbHOCTH, 3a/aBas MapaMeTpbl M KPUTEPUU WX
JOCTHKECHUSI, COOTHOCUTD PE3YJIBTATHI ACATEIHPHOCTU C TTIOCTABICHHBIMHU IIEIISIMU;

UCITI0JIb30BaTh OMOJIOTUYECKHUE MOHATUA JUIsl OOBbsICHEHUS (DAKTOB U SIBIECHUMN
KUBOW TIPUPO/IBIL;

CTPOUTH JIOTHYECKUE pPACCYKIeHUsS (MHIYKTUBHBIC, JETyKTUBHBIC, II0
aHAJIOTUH), BBIABISATh 3aKOHOMEPHOCTH W TPOTUBOPEYHS B PacCMaTPHUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKJIFOUCHUS;

PUMEHSTh CXEMHO-MO/IeJIbHbIE cpenctBa Ui IPEACTABIICHUS
CYILIECTBEHHBIX CBSI3€H M OTHOLIEHUH B M3Y4YaeMbIX OMOJOTMYECKUX OOBEKTaX, a
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TakK€  NPOTHUBOPEUHMI  Pa3HOTO  pOJAa,  BBIBICHHBIX B Pa3UYHBIX
UH(GOPMAIIMOHHBIX HCTOUYHUKAX;

pa3pabaTbIBaTh IUIAH PELICHHUS MPOOJIEMBbI C YYETOM aHaIN3a UMEIOIINXCS
MaTepHalbHBIX U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JACSITEIbHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLICHUBATh PUCKU MOCIEACTBUM JESTEIbHOCTH;

KOODAMHUPOBaTh U  BBINOJHATH PAabOTy B  YCJIOBUSAX  PeasbHOrO,
BUPTYaJIbHOTO U KOMOMHHPOBAHHOTO B3aMMOICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE IPU PELICHUH KU3HEHHBIX MPOOIIEM.

2) 06a30BbIe HCCJIe0BAaTEIbCKHE IeCTBHUS:

BJIa/IE€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKONW U MPOSKTHON JIEATEIbHOCTH,
HaBbIKAMU  pa3pelieHus npoOsieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PEILICHHsI IPAKTHUECKUX 3324, TIPUMEHEHHUIO
pa3IMYHBIX METOJIOB IMO3HAHUS;

UCIIONIb30BaTh pPa3jMyYHble BUABl JEATEIBHOCTH MO TMOJIYYCHHIO HOBOTO
3HaHUS, €ro HWHTEpPIpEeTalMH, MPeoOPa3OBaHUIO M TNPHUMEHEHUI0 B Y4EeOHBIX
CUTYalMsIX, B TOM YHCIIE PH CO3JaHUU YUEOHBIX M COLIMAIbHBIX POCKTOB;

¢dopMHUpOBaTh HAYYHBIN TUI MBIIUICHHS, BIaJeTh HAYYHOU TEPMUHOJIOTHEH,
KITIOYEBBIMU MOHATUSIMH U METO/IaMU;

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIE 3a7aud B OOpa30BATENbHOM
NeSITeIbHOCTH U )KU3HEHHBIX CUTYaIUsX;

BBISIBIISAITh TIPUYMHHO-CJICJCTBEHHBIE CBS3M UM aKTyaJM3UPOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pPEeLIeHHs, HAaXOAMTb APTyMEHThI AJs JOKa3aTeIbCTBA
CBOMX yTBEPXJACHUM, 3a]]aBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBAaTh MOJYYCHHbIE B XOJE pEUICHUS 3a7aud pe3yJbTaThl,
KPUTUYECKH OIICHWBATh UX JOCTOBEPHOCTH, IPOIHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OTIBIT;

OCYIIECTBIISITh 1IEJICHANPABICHHBI MOMCK MEpeHOca CPEACTB U CIOCOOOB
JENUCTBUS B MPO(GECCHOHATBHYIO CPEy;

yMETh TEPEHOCUTh 3HAHMSA B TO3HABATENBHYIO M MPAKTHUYECKYI0 00JacTu
KHU3HEIEATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 PA3HbIX MPEIMETHBIX 001acTeH;

BBIIBUTAaTh HOBBIE HJIEU, NpeiaraTh OPUTHHAIbHBIE MOIXOJbl U PELICHHUS,
CTaBHUTb MPOOJIEMBI U 33]]a4H, IOMYCKAIOIINE albTePHATUBHBIC PEIICHUSI.

3) pabora ¢c nunopmanuei:

OpPUEHTHPOBATHCS B PA3IMYHBIX HCTOUYHUKAX MHPOpMALUU (TEKCTe yueOHOTO
nocoOusi, HAy4YHO-TIONMYJISIPHOM JuTeparype, OHOJIOTUYECKUX CIIOBapsiX U
CIPaBOYHHKAX, KOMIIBIOTEPHBIX 0a3zax AaHHbIX, B MHTepHeTe), aHamM3upoBaTh
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UHGOPMAIIMIO PA3INYHBIX BUOB U (POPM IMpeICTaBICHHs, KpUTHUECKU OLIEHUBATH
e€ I0CTOBEPHOCTh U HEMPOTUBOPEUNBOCTH;

bopMyIMpOBaTh 3alpPOCHl U MPUMEHATH PA3IUYHBIE METOJIbI MPU TOUCKE U
oTOOpe Omosiorndeckor MH(popMaru, He0OXOAUMOMN JJISI BBIMOJHEHUS YIEOHBIX
3azay;

npuoOpeTaTh OMNBIT HCHOJB30BaHUS HH(POPMAIMOHHO-KOMMYHHUKATUBHBIX
TE€XHOJIOTHIA, COBEPIIEHCTBOBATh KYJIbTYpPY aKTUBHOTO MCIIOJIb30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BbIOMpaTh  ONTUMaJbHYI0  GoOpMy  MpeACTaBICHUS
Ouonornueckor nHpopMauu (cxembl, TpaduKu, JUarpaMmbl, TaOIUIIBI, PUCYHKU
" Jpyroe);

UCIIOJIb30BaTh HAy4HBIA SI3bIK B KayecTBE CpeAcTBa Impu pabore ¢
OvoNOornyeckom HHPOpMALMEH: MPUMEHATh XUMHYECKue, (Qunueckue u
MaTeMaTHUYeCKUe 3HAKH U CUMBOJIbI, (HOpMyIbl, aOOpeBHATYpY, HOMEHKIATYpY,
UCIIONb30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBa
HaTJISAHOCTH;

BJIAJE€Th  HABBIKAMM  paclo3HaBaHWSd M 3allUThl  WH)OpMauw,
MH(OPMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OBgJ1aieHHe YHHBEPCAJIbHBIMA KOMMYHUKATUBHBIMH AeHCTBUSIMM:

1) ob1menne:

OCYULIECTBJISITh KOMMYHHUKAIIMU BO BCEX cpepax KM3HU, aKTUBHO Y4aCTBOBATh
B JMAJIOTe€ WJIU JIMCKYCCUM MO CYHIECTBY OOCYXIaeMoil TeMbl (YyMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTEIIBHO BBITIOJHEHUS MpeiaraeMoun
3a]]a4uM, YYUTHIBATb MHTEPECHl U COTJIACOBAHHOCTH MO3MIMNA APYTUX YYaCTHUKOB
JMajora Wik JUCKYCCUN);

pacno3HaBaTh HEBepOaJlbHbIE CPEJCTBA OOIIECHMS, TNOHMMATh 3HAYCHUE
COIIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUSI KOH(MIMKTHBIX CHUTYallUM,
YMETb CMAT4aTh KOH(MIUKTHI U BECTH MEPErOBOPHI;

BJIAJIETh PA3IMYHBIMH CHOCOOaMM OOIEHUS U B3aUMOJEHUCTBHUS, MOHUMAThH
HaAMEPEHUs IPYTUX JIOJEH, MPOSBIATh YBAKUTEIBHOE OTHOLICHHE K COOECeTHUKY
U B KOPPEKTHOU GopMe hopMyTupoBaTh CBOM BO3PAKECHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHsI C HCIIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1esITeJIbHOCTh:

MOHUMATh M MCIOJIb30BATh MPEUMYILECTBA KOMAaHAHOW W WHAMBUIYATbHON
paboThI MPH PEIICHUH OMOJIOTHYECKOM MPoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (POPM B3aHMMOJIEHCTBUSI PU PEIICHUH YUeOHOU 3a/1auu;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX NEHCTBHI C YYETOM 0OIIUX
MHTEPECOB M BO3MOXHOCTEH Ka)/I0r0 WieHa KOJIJICKTHBA;
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OPUHUMATh LA  COBMECTHOM  JE€ATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIWHUPOBATh ACHUCTBUA MO €€ NOCTHKEHHIO: COCTAaBJISITh IUIAH JICWCTBHM,
pacnpeiesiaTh pojaud € y4E€TOM MHEHUH YYacTHUKOB, OOCYXXIaTh pE3yJbTaThl
COBMECTHOI pabOThI;

OLICHMBAaTh Kadye€CTBO CBOEr0 BKJIAJa M KaXKJOro0 YYaCTHUKAa KOMAaHJIbI B
001t pe3ynbTaT no pazpaboTaHHBIM KPUTEPUSIM;

Ipe/iaratb HOBBIE IIPOEKTHI, OLEHUBATh HJEH C MO3ULUHUH HOBH3HBI,
OPUTHHAIBHOCTH, NIPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJIATh TO3UTUBHOE CTPATETUYECKOE IIOBEICHUE B Pa3JIMYHBIX
CUTYaIUsIX, IPOSBIIATH TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUITUATUBHBIM.

OBJaieHne YHUBEPCATbHBIMY PEryJSTUBHBIMHU AeHCTBUSAMMN:

1) caMmoopraHu3amusi:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [UJIs BBIABICHHUS TOpoOJIeM U HX
pelieHus B )KU3HEHHBIX U YU€OHBIX CUTYAIHIX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJEeBbIE W CMBICIOBBIC
YCTAaHOBKH B CBOMX JIEWCTBHSX M MOCTYINKAaxX MO OTHOLIEHUIO K >KMBOM MPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIIUX;

CaMOCTOSITENIbHO OCYILIECTBIISITh MO3HABATENbHYIO NIESTEIbHOCTD, BBISBIATH
po0JIeMBbl, CTaBUTh U (POPMYyIUPOBATH COOCTBEHHBIC 3aJ]a4l B 00pa30BaTEIIbHON
JEATEIbHOCTH U KU3HEHHBIX CUTYalLHSIX;

CaMOCTOSITEJIbHO ~ COCTaBJISATh IJIaH pEHIeHUs MpoOJeMbl C  y4€ToM
UMEIOIINUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MIPEANOYTEHUI;

J1aBaTh OLIEHKY HOBBIM CHUTYalMsIM;

pacimupsITh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEANOYTEHUH;

JieNaTh OCO3HAHHBINA BBHIOOP, apTyMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pELICHUE;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBAaTh (POPMUPOBAHUIO M TMPOSBICHUIO MIMPOKOH SPYIUIUH B
pasHbBIX O0JAaCTAX 3HAHWM, TOCTOSIHHO TOBBIIMIATH CBOM 00pa30BaTENbHBIN U
KYJbTYPHBII YPOBEHD.

2) CAaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCHUTb KOPPEKTHBBI B NIESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJaJeTh  HAaBBIKAMU  [IO3HABATEIbHOM  peduieKCuM Kak  OCO3HAHMSA
COBEpPLIAEMBIX JCHUCTBHM M MBICIUTEIBHBIX TNIPOLIECCOB, UX PE3YNbTATOB U
OCHOBaHM, UCHOJIb30BaTh MPUEMBI pedJIeKCUU JI OLEHKH CUTYyalluu, BbIOOpa
BEPHOIO PEILICHHUS;

YMETh OLEHUBATh PUCKU W CBOEBPEMEHHO IPUHUMATh PELIEHUS MO HX
CHIKEHUIO;
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IPUHUMATh MOTHBBI W apPryMEHThl JPYrMX IpU aHaIU3€ pPe3yJbTaTOB
NEATEIIbHOCTH;

3) npuHATHE ceDdsT M APYTHX:

IPUHUMATH ce0sl, TOHUMAsi CBOU HEJOCTATKU U JOCTOMHCTBA;

OPUHUMATh MOTHBBI W apPryMEHTHl JPYIMX IpU aHaJIU3€ pPe3yJbTaTOB
NEATEIIbHOCTH;

IpU3HABaTh CBOE MIPABO U IPABO APYTUX HA OLIUOKHU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

ITPEAMETHBIE PE3YJ/IBTATDBI

[IpenmeTtHbie pe3ynpTaThl ocBoeHuss mporpamMmbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIFOUAIOT crierupuueckue s yaeoHoro npeamera «buomorusny
HAy4YHbIE 3HAHUSI, YMEHUS U CIOCOObI IEUCTBUI MO OCBOCHUIO, MHTEPIPETALNU U
npeoOpa30BaHUI0 3HAHUM, BUJBI ACSITEIBHOCTU IO MOJIYYEHHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUW B Pa3MYHbIX Y4E€OHBIX CHUTyalUsAX, a TaKKe B peajbHBIX
KU3HCHHBIX CUTyaIlUsX, CBA3aHHBIX ¢ Owosorueil. B mporpamme mnpeameTHbIC
PE3YNBTATHl IPEACTABIICHBI TIO TO1aM O0yUYEHUSI.

[IpeameTHbIe pe3ynbTaThl OCBOCHHS ydeOHOro npeamera «buonorus» ¢ 10
KJlacce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUA O MECTE U POJU OUOJOTHUHU B CHCTEME HAYIHOTO
3HAHHWS €CTECTBEHHBIX HAyK, B (OPMHUPOBAHWM COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTHHBI MHpPAa M HAYYHOTO MHPOBO33PEHHS, O BKIJIAJIE POCCHUUCKHX U
3apyO0eKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH, (PYHKIIMOHAIHHOM
IPaMOTHOCTH Y€JIOBEKa JUIsl pELICHUS )KU3HEHHBIX 3a/1a4;

YMEHUE PACKpPBIBATH COJEpX)aHUE OWOJIOTHYECKUX TEPMUHOB W TOHSATHM:
XKU3Hb, KJETKAa, OpraHu3M, MeTaboau3Mm (0OMEH BEHIECTB M IMPEBpaIllCHHE
HHEPrUM), TOMEOCTa3 (CaMOperyJssius), YPOBHEBAs OpPraHU3aIUs KUBBIX CHUCTEM,
CaMOBOCIPOU3BeAeHHUE (PENPOAYKIIHS ), HACAEACTBEHHOCTh, U3BMEHUYUBOCTh, POCT U
pa3BUTHE;

yMEHUE W3JIaraTh OWoOJIOTHYeCKHe Teopun (KJIIETOYHAs, XPOMOCOMHAs,
MyTaIlMOHHAsI, IIEHTpaJbHAS JOrMa MOJICKYJIApHON Oumonorum), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBunoBa) u yuenus (0 1eHTpax MHOrooOpasusi u
POUCXOXKIEHUS KylIbTypHbIX pactenuil H. M. BaBunoBa), onpenensite rpaHuIlbl
WX MPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHUE BJIAJIETh METOJIAMHA HAYYHOTO MO3HAHUS B OMOJIOTHH: HAOIIOACHUE U
ONHCAHUE >KUBBIX CHCTEM, IPOILIECCOB U SIBIICHWN, OpraHu3allds U TpPOBEJICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTA,  BBIABUKEHUE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXJYy HCCIEIYEMbIMU BEIMYUHAMH, OOBSICHEHHE IOJYyYEHHBIX
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pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX NOHSATHH, TEOPUA W 3aKOHOB, YMEHHE
Jie1aTh BbIBOJIbI HA OCHOBAHUU MTOJIYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIJEIATh CYIIECTBEHHBIE NMPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
HYKapHoT, OJHOKJIETOYHBIX W MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTU
IPOLIECCOB: OOMEHa BEILECTB U MPEBpALICHUS PHEPIUU B KIETKe, (poTocuHTE3a,
IUTACTUYECKOTO M HHEPreTMYecKoro oOMEeHa, XEMOCHMHTE3a, MHUTO03a, Meio3a,
OIUIOJIOTBOPEHUSA, PA3MHOXEHHUS, WHIMBUAYAJIbHOIO Pa3BUTUA  OpraHuh3Ma
(oHTOTEHE3);

yMEHUE MPUMEHATH MOJyYECHHbIE 3HAHUS JUIsl OOBACHEHHS] OMOJIOTHYECKHX
IIPOLIECCOB U SIBJICHWM, IUI NPUHATHS NMPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
KU3HU C IeNplo obecriedyeHUs O€30MacHOCTH CBOETO 3I0pPOBbs M 30POBbS
OKPY>KaIOIIUX JIFOJIEH, COOJIIOICHHSI HOPM T'PaMOTHOTO TTOBEACHUS B OKPY Kalolen
OPUPOAHON cpefe, MOHUMaHWE HEOOXOAMMOCTH UCIOJIb30BaHUS JOCTUXKEHUN
COBPEMEHHOM ouonoru " OMOTEeXHOJIOTHIA Uil  PalMOHAIBHOTO
IPUPOAOIIOIb30BAHHS;

YMEHUE pEIIaTh JJIEMEHTAPHbIE TIE€HETUYECKHUE 3aJadyd Ha MOHO- U
TUTHOPUIHOE CKpEUIMBAaHUE, CICIUICHHOE HAacleI0BaHUEe, COCTaBIATh CXEMbI
MOHOTMOPHUIHOTO CKPEIIMBAHUS ISl MPEACKa3aHUsl HACJIEIOBaHMS MPU3HAKOB Y
OpraHU3MOB;

YMEHHE BBIMOJIHATH J1a0OpaTOpHBIE M MpaKTUYECKHEe PaOOTHI, COOIIOAThH
IpaBuJia Mpy padboTe ¢ y4eOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHYECKHM OLEHUBATb U HHTEPHPETUPOBATH HUHGMOPMAIUIO
OMOJIOTUYECKOTO  COJEP KAaHMsI, BKIIOYAIONIYIO I[ICEBJIOHAYYHbIE 3HAHUS W3
pa3IMYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOW MH(OPMALIMU, HAYYHO-TIOMYJISIPHBIC
MaTepuasbl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEIOBaHUNH B OMOJIOTHH,
MeJUIMHE, OMOTEXHOJIOTHH;

YMEHHUE CO3/1aBaThb COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOILEHUS,
000011ast OMONIOTHYECKYI0 MH(GOPMAITUIO U3 HECKOJBKHUX WCTOYHHKOB, TPAMOTHO
UCIIOJIb30BaTh NOHATUHHBIN arnmapar OUOJIOTHH.

[IpeameTHBIC pe3yNbTaThl OCBOCHMS ydeOHOTO mpeamera «buomorus» 6 11
KJacce NOJDKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE U POJU OUOJIOTUU B CUCTEME HAYYHOTO
3HAaHUS ECTECTBEHHBIX HayK, B (OPMHUPOBAHHM COBPEMEHHOIH €CTEeCTBEHHO-
HAayYHOM KapTHHbBI MHpPAa M HAyYHOI'O MHPOBO33PEHHS, O BKIIAJIE€ POCCUUCKHX U
3apyO0eKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH, (PYHKIIMOHAIHHOM
rPaMOTHOCTH Y€JIOBEKA JJISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHUE PACKpPbIBATh COJEpX aHUE OUOJIOTMYECKUX TEPMUHOB M TMOHSATHUM:
BUJI, TIOMYJIALNSA, TeHO(OH, 3BOTIONUS, ABIKYIINE CUIIBI ((DaKTOPBHI) IBOJIIOLNUH,
IPUCIIOCOOTICHHOCTh OPraHU3MOB, BHI000pa30BaHHE, SKOJIOTHUECKHE (PaKTOPHI,
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IKOCHCTEMa, TMPOJYLEHTbI, KOHCYMEHTBHI, PpEOYLEHThl, LEeNU MUTAHUA,
AKOJIOTHYECKas pamMua, OMoreonenos, onocdepa;

yMEHUE Hu3aratb OWOJOTHYECKHWE Teopuu (dBONMIOIMOHHAs Teopust Y.
JlapBuHa, CHHTETHYECKass TEOpUs DSBOJIOIMHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapieBoro cxoxacrea K. M. bapa, depenoBanusi IJIaBHBIX HANpPaBICHUA U
nyteit ’Bomoruu A. H. CeseprioBa, yuenns o 6mochepe B. . Bepnanckoro),
ONPEeEATh TPAHULIBI KX TPUMEHUMOCTH K KUBBIM CHUCTEMaM;

yMEHUE BJIAJIETh METOJIaMHU HAyYHOT'O MO3HAHUSI B OMOJIOTMH: HAOMIOJEHUE U
ONMCAHUE >KUBBIX CHCTEM, IPOILIECCOB U SIBICHUN, OpraHu3alus W IpPOBEICHUE
OMOJIOTMUECKOTO  AOKCIEPUMEHTa,  BBIIBI)KEHHWE  THIOTE3bl,  BBISABIICHUE
3aBHCHUMOCTH MEXAY HCCIEAYyEMbIMI BEIUYMHAMH, OOBSICHEHHE MOJyUYEHHBIX
pe3ynbTaTOB, MCIOJIB30BAHHBIX HAYUYHBIX IMOHSATUN, TEOPU U 3aKOHOB, YMEHHE
JienaTh BBIBOJIbI HA OCHOBAHUU MOJYYEHHBIX PE3yJIbTATOB;

YMEHHE BBIICNATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJIOTUYECKUX
OOBEKTOB: BHJOB, NOMYJALMHA, TMPOIYIEHTOB, KOHCYMEHTOB, PEIYICHTOB,
OMOTeOIEHO30B W  JKOCHUCTEM, OCOOEHHOCTHM TMPOILIECCOB: HACIEACTBEHHOMN
M3MEHYMBOCTH, €CTECTBEHHOro OTOOpa, BHUJI000pa30BaHMUsI, MPUCIOCOOIECHHOCTH
OpraHu3MOB, JEUCTBUS 3KOJOTHYECKHX (PAKTOPOB HA OPraHU3Mbl, IEpeHoca
BEIIECTB M IIOTOKAa JHEPIMH B HKOCHCTEMAaxX, AHTPONOTEHHBIX HM3MEHEHHH B
IKOCHCTEMAax CBOEM MECTHOCTH, KpPYyroBOpOTa BEIIECTB U OMOr€OXUMHYECKHX
IIUKJIOB B Onocdepe;

yMEHUE MPUMEHATh MOJyYEeHHbIE 3HAHUS ISl OOBACHEHHS] OMOJIOTMYECKHX
MPOLIECCOB U SIBICHUM, NIl TMPUHATHUS MPAKTUUYECKUX PEIICHU B MOBCEIHEBHOU
KU3HU C IeNplo obecriedyeHus O€30MacHOCTH CBOETO 3I0POBbs U 310POBbS
OKPY>KAIOIIMX JIFOZEH, COOII0IEHNsI HOPM I'PaMOTHOTO TIOBEICHHUS B OKPYKarOIIeH
OPUPOIHON cpefe, MOHMMaHWEe HEOOXOAMMOCTH HCIOJIb30BaHUS JOCTUXKEHUN
COBPEMEHHOM OMOJIOTHH JIs1 PAlMOHAIBHOTO MTPUPOIOTIOIB30BAHMUS;

YMEHHE pelIaTh dJeMEHTapHble OMOJIOTMYeCKre 3aJaud, COCTABIIATH CXEMBI
MEepPEHOCa BEIIECTB U IHEPTUU B IKOCUCTEMAaX (1IeMH MUTaAHUS);

YMEHHE BBIMOJIHATH J1a0OpaTOpHbIE M MpaKTUYECKHEe pPadOThI, COOIIOIAThH
MpaBuJIa MpY padboTe ¢ y4eOHBIM U JTabOpaTOPHBIM 000PYI0BAHHUEM;

yMEHUE KPUTHYECKH OILEHUBATb U HHTEPHPETUPOBATH HH(GOPMAIUIO
OMOJIOTMUECKOTO  COJAEP)KaHMS, BKJIIOYAIOIIYIO IICEBIOHAYYHbIE 3HAHUA U3
pa3IMYHBIX UCTOYHHUKOB (CPEACTBA MAacCOBOW MH(pOpPMALIMU, HAYYHO-TIOMYJISIPHBIC
MaTepualbl),  paccMaTpuBaTh  IJI00AJbHBIE  DKOJOTMYECKHE  IMPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO MO3UIIUIO;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOILEHUS,
000011ast OMONOTHYECKYI0 MH(GOPMAITUIO U3 HECKOJBKHUX HWCTOYHHKOB, TPAMOTHO
UCIIOJIb30BaTh NOHATUHHBIN anmapar OUOJIOTHH.
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TEMATHUYECKOE IINTAHUPOBAHUE
10 KIIACC

KoanuectBo yacos JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uudpoBbie
Ne n/m P Konrpoasusie IIpakTuueckue (mudpp )
NMpOrpaMMblI Bcero o0pa3oBaTejbHbIe
padoThI padoThI
pecypchl
bu6mmoreka [IOK
. buonorus Kax Hayka 2 05 https://m.edso00.ru/7f41c292
bu6mmoreka [IOK
2 JKuBble cucTeMBI U X OpraHu3aLus 1 0,5 https://m.edso0.ru/7f41c292
N bu6mmoreka [IOK
3 XVMHUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 https://m.edsoo.ru/7f41c292
Bbu6nuoreka [JOK
4 HKHSHEASATEILHOCTE KIETKH 6 https://m.edsoo.ru/7f41c292
5 PazMHOkeHUE 1 THANBUAYATbHOE PA3BUTHE 5 1 bubmmoreka [JOK
OpPraHu3MOB https://m.edso00.ru/7f41c292
6 HaciencTBeHHOCTE U H3MEHUYUBOCTD 8 1 15 bu6mmoreka [IOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexkuust oprann3mMoB. OCHOBBI 3 Bbu6nmmoreka [JOK
OMOTEXHOJIOTHHI https://m.edsoo.ru/7f41c292
Bbu6nmuoreka [JOK
8 Pesepaiioe Bpems ! https://m.edso00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 1,5 4
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11 KIIACC

KoanuectBo yacos JIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uu¢posBbie)
Ne n/m Konrpoabnbsie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoTbI padoThI
pecypcsbl
bu6mmoreka [IOK
1 IBOITIOUHOHHAS OHOTOTHS o ! https://m.edsoo.ru/7f41cc74
5 Bo3HuKHOBEHME U pa3BUTHE )KU3HU Ha 9 05 bubmmoreka [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bu6nuoreka [JOK
3 OprasH3Mbl H OKpYKaiOLLas cpeia > ! ! https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
4 Co00111eCTBa U DKOJIOTTUYECKUE CUCTEMBI 9 https://m.edsoo.ru/7fA1cc74
bu6mmoreka [IOK
° Peseprioe Bpems 2 ! https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 2.5

32


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

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* buonorus, 10,11 kinaccer [laceunnk B.B., Cymatoxun C.B., Kanunosa I'.C. u npyrue; noa
penakmueii [Taceunuka B.B., Akunoneproe o6mectBo «M3natenserBo «IIpocBemenuey, 2023r.

METOJNYECKHUE MATEPHUAJIBI VIS YUUTEJIA

buonorus B Tabnumax u cxemax. Coct. Onumerko A. B. — Cankr-IlerepOypr, -mmocy, 2004.

Koznosa T.A., Kyumenko B.C. buonorus B Tabnuuax. 6-11 knaccsl: CripaBounoe mocooue. -
M : Jpoda, 2002.

HHUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

«Ennnas xomtekuus Hugppossix O6pazoarenbhbix Pecypcosy (http://school-collection.edu.ru
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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