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MMOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mHporpamMmbl MO OHOJIOTMH TEOPETHYECKYIO OCHOBY IS
omnpeneseHusl MoAXoJ0B K (OPMHPOBAHUIO COJAEpKaHUS Y4eOHOIro TNpenMeTra
«buosorusi»  coctaBwiM: KoHUenTyaiaeHble mnonoxenns PIroC COO o
B3aMMOOOYCIIOBJICHHOCTH  TI€JIeH, COIepKaHus, pe3yJbTaToB OOyYeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUSI 00 OOLIUX HENSIX U
NPUHLNNAX, XAPAKTEPU3YIOIIMX COBPEMEHHOE COCTOSSHHUE CHCTEMBI CPEIHETO
obmiero oOpazoBanus B Poccuiickoit ®denepanu, a TakkKe TMOJOKEHUS O
cnenuduke OMONIOTNM, €€ 3HaYCHUU B IMMO3HAHUY XUBOW MPUPOJBI U 00€CTIeUeHUN
CYIIIECTBOBAaHMSI yeoBeuecKoro oomiectBa. COrjiacHO Ha3BaHHBIM MOJIOKEHUSIM,
onpe/eseHbl OCHOBHBIE (DYHKIIMU MPOrPaMMBbI 110 OMOJIOTHU U €€ CTPYKTYpA.

[Iporpamma 1o Ouojoruu Ja€T NpeAcTaBlieHHE O LelsX, 00 oOuiei
cTpaterud OOydYeHHs, BOCIUTAHUS W PA3BUTHSI OOYYaIONIUXCS CpEIACTBAMU
yueOHoro mnpeamera «buomnorusi», omnpenenser o0s3aTeNbHOE MOPEIMETHOE
COJIEp)KaHUE, €ro CTPYKTYpy, paclpeleieHue Mo paszieliaM U TeMawm,
PEKOMEHIyEMYIO TOCJeI0BATEIbHOCTh U3yUeHUs y4eOHOTO Marepuasia ¢ y4EToM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JOTMKM 00pa30BATEIHLHOTO
poIiecca, BO3PAaCTHBIX OCOOCHHOCTEN 00yJarOIIIXCS.

B nporpamme mo OWONOTMM Tak)Ke YYHMTHIBAIOTCS TpeOOBaHHS K
IJJAHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHBIM W MPEIMETHBIM pPE3yJbTaTaM
oOydyeHuss B (OPMUPOBAHMM OCHOBHBIX BHJOB Y4€OHO-IIO3HABATEIbHOU
NEeATEIbHOCTH/YYEOHBIX JEUCTBUM OOy4YaromMXCS IO OCBOCHHMIO COAEpKaHUA
OHOJOTNYECKOr0 00pa30BaHUsl.

B nporpamme no 6uosorum (10-11 kmaccel, 6a30BbIi ypOBEHB) pealn30BaH
OPUHIMI TPEEMCTBEHHOCTH B M3yY€HMHM OWOJIOTMM, Ojlaroiapss 4eMy B HeW
MIPOCMATPUBAETCS HANPABIECHHOCTh HA pAa3BUTHE 3HAHUW, CBA3AHHBIX C
dbopmupoBaHTEM €CTECTBEHHO-HAYYHOIO MUPOBO33PEHUS, LIEHHOCTHBIX
OpHUEHTALMNA TUYHOCTH, SKOJIOTMYECKOT0 MBIIUIECHUS, TPEACTABIECHUN O 3J0POBOM
obOpase XM3HU U OEPEKHBIM OTHOIIEHWEM K OKPYXAIoIIed MPUPOTHON Cpene.
[ToaToMy Hapsay ¢ u3ydeHHEM O0O0IeOMOJIOrMYEeCKUX TEOpUM, a TaKKe 3HAHUU O
CTPOECHUU KUBBIX CHCTEM PAa3HOTO PAHIa U CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX MOPOLIECCOB B MPOTrpaMMe MO OMOJIOTHUU YJIEIEHO BHUMAaHUE MCIOJIb30BAHUIO
MOJYYEHHBIX 3HAHUM B TOBCEIHEBHOM KU3HU JJIsI pEUICHUS MPUKIIAIHBIX 3a7a4, B
TOM 4YHCle: TPO(QUIAKTUKYA HACIEACTBEHHBIX 3a00JIEBaHUI 4YeOBEKa, MEIMKO-
TE€HETUYECKOTO KOHCYJIbTUPOBAaHUS, 000CHOBaHUs AKOJIOTUYECKU
1eJecCO00pa3HOro TMOBEACHHUS B OKpYyXalollled NpUPOAHOW Cpeie, aHaiu3a
BIIMSIHUSL XO3SUCTBEHHOM AESATENbHOCTH YEJIOBEKAa HAa COCTOSHHUE MHPUPOJHBIX U
MCKYCCTBEHHBIX SKOCHCTEM. Y CUJICHHE BHUMAHUA K MPUKIaJHON HANIPaBIEHHOCTH
yueOHoro npenMera «buosiorus» mpoJuKTOBAHO HEOOXOJIMMOCTBIO 00ecreueHus



YCIOBUH ISl pEIICHUs] OJJTHOM M3 aKTyaJbHbIX 3aJ1a4 IIKOJLHOTO OMOJOTHYECKOTO
oOpa3oBaHus, KoTopas mpennosaraer (GopMHpOBaHHE y  OOy4aromuxcs
CIIOCOOHOCTH aanTUPOBAThCA K M3MEHEHHMSIM JWHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOTO MHUDA.

buonoruss Ha ypoBHe cpenHero oomero oOpa3oBaHUS 3aHMMAET BaXKHOE
mecto. OHa oOecreunBaeT (OpMUPOBAHHE y OOYYAIOUIMXCA MPEACTABICHUN O
HAYyYHOW KapTHHE MHUpa, paciIupsieT U 00O0OIIaeT 3HaHUS O KMBOW HpUpoje, e€
OTJIMYUTENBHBIX TPU3HAKAX — YPOBHEBOW OpraHM3allid W SBOJIOLUH, CO3MAET
yCIOBHUA  JJIA:  TIO3HAHUS  3aKOHOB  JKMBOW  NIpUPOAbI,  (HOpMUpOBaHUS
($YHKIMOHATBHONH T'PaMOTHOCTH, HAaBBIKOB 3JI0pOBOrO M Oe3omacHoro obpasa
KHU3HHU, SKOJOTHUECKOT0 MBIIUICHHUS, [ICHHOCTHOTO OTHOIIEHUS K >KUBOH MPHUPOJE
U YEJIOBEKY.

Bosbiioe 3HaueHne OMOJIOTHS UMEET TaKXkKe [T PEIeHHUs] BOCITUTATEIbHbBIX U
pa3BUBAIOUIMX  3ajady  cpegHero  obOmero  oOpa3oBaHUs,  COLUAIN3ALUH
oOyuaromuxcs. M3yuenune 6uonorun odecrneynBaeT ycaoBHs i (GOPMUPOBAHUS
UHTEIJICKTYyalbHBIX, KOMMYHUKAIIMOHHBIX ¥  HWH(OPMALMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIBTYPBI, CIOCOOCTBYET HMHTETpallid OMOJOTMYECKUX 3HAHUM C
NPEICTaBICHUSAMHU U3 IPYTUX YU4E€OHBIX IMPEAMETOB, B YACTHOCTH, GUNKU, XUMHU
u reorpaduu. HazBaHHble MOJOXKEHUS O NpeJHA3HAYCHHHM Y4eOHOro IMpeaMeTa
«buonorus» cocTaBUJIM OCHOBY Ui ONPEIEICHUS IMOAXOJ0B K OTOOpYy U
CTPYKTYpUPOBAHHUIO €r0 COJAEpXKaHUsS, MPEACTABIEHHOTO B Mporpamme IO
OHOJIOTHUH.

Ot6op conepxanus yueOHoro npenmera «buonorus» Ha 0a30BOM ypOBHE
OCYILECTBJIEH C TO3ULUH KyJIbTYpOCOOOPA3HOTO TIOAXO0Ja, B COOTBETCTBHH C
KOTOPBIM OOYyYalOlIUeCs: MOJKHBI OCBOMTH 3HAHMS U YMEHHS, 3HAYUMBIC MJIs
dopMupoBaHus OOmIEH KyJIbTYpHl, OMNPEIENSIONINE aJeKBaTHOE IIOBEICHUE
YeJIOBeKa B OKpY’KalolUIe MPUPOIHON cpene, BOCTpeOOBaHHBIE B IMOBCEIHEBHOM
KHU3HU M TIPAKTHUECKOW nesitenbHOCcTH. Oco0oe MecTo B STOW CHUCTeMe 3HaHUii
3aHUMAIOT 3JIEMEHTBI COACPKAHUS, KOTOPbIE CIy,aT OCHOBOM AJi1 (pOPMUPOBAHUS
IIPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHUpa H
HEHHOCTHBIX  OPUEHTAIMSX  JUYHOCTH, CIIOCOOCTBYIOIIMX  TI'yMaHHU3alUU
OMOJIOTUYECKOT0 00pa30BaHUsI.

CTpyKTypHpOBaHHE COJEpXKaHHUs Yy4eOHOro MaTepuaia B MpPOrpamMMme 10
OMOJNIOTHH OCYIIECTBICHO C YYE€TOM NPUOPUTETHOTO 3HAYEHMs] 3HAHUM 00
OTIIMYUTETILHBIX OCOOEHHOCTAX KUBOM MPHUPOABI, O €€ YPOBHEBOM OpraHU3aIiy U
3BOJIIOIMH. B COOTBETCTBHM C 3TUM B CTPYKTYpe yueOHOro npenmeta «bruomorusy»
BBIJICJIEHBI CIIEAYIOUINE cofepKaTeabHble TUHUK: «bronorus kak Hayka. MeToibl
Hay4YHOTo mno3HaHus», «KieTka kak Ouomoruyeckas cucremay, «OpraHusMm Kak



ononornyeckas cucrema», «CucreMa M MHOrooOpasve OpraHMYecKOro MHPay,
«DBOJIOLUSA KUBOU MPUPOABD, « DIKOCUCTEMBI M IPUCYIITUE UM 3aKOHOMEPHOCTH.

Lenp u3yuenuss yueOHoro mpenmera «buosorus» Ha 0a30BOM YpPOBHE —
OBJIaJicHUE  OOy4yarolUMUCS  3HAHUAMH O  CTPYKTYPHO-(QYHKIMOHAJIbHOU
OpraHM3alMi >KMBBIX CHCTEM pa3HOIO paHra W MpUOOpEeTeHHuEe yMEHMH
UCIIONIb30BaTh ATH 3HAHUS JJIi TPAMOTHBIX JEHCTBUN B OTHOUICHHH OOBEKTOB
KUBOU MPUPOABI M PEIICHHS] PA3TUYHbIX KU3HEHHBIX MPOOIIEM.

Jloctmxenue 1enu u3ydeHus: yuyeOHoro npeamera «buosnorus» Ha 6a30BOM
YPOBHE 00ECIIEUNBAETCS PEILICHUEM CIEAYIOIIUX 3a/1a4:

OCBOEHHE OOYyYaOIIMMUCS CHUCTEMbl 3HAHUH O OHOJOTMYECKUX TEOpUsX,
YUEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTe3aX, MPAaBHIIAX, CIYXKaIIUX OCHOBOM
s (popMHpOBaHUS TMPEACTABICHUI O €CTeCTBEHHO-HAYYHON KapTUHE MHpA, O
METOJIaX HAay4YHOI'0 MO3HaHMsI, CTPOEHUH, MHOI000pa3uu U OCOOEHHOCTSIX KUBBIX
CUCTEM Pa3HOT0 YPOBHS OpraHU3aliH, BBLAAIOIINXCS OTKPBITUAX U COBPEMEHHBIX
HCCIIEIOBAHUAX B OMOJIOTHH;

dopMupoBaHre y OOYYaIOIIMXCS MO3HABATEIbHBIX, MHTEUIEKTYAJIbHBIX U
TBOPYECKUX CIOCOOHOCTEW B Mpoliecce aHaliuW3a JAHHBIX O MYyTSIX pa3BUTUS B
OMOJIOTMM HAy4YHbIX B3IJISI0B, WAEH M TOAXOJO0B K HM3YUYEHHUIO >KHUBBIX CHCTEM
Pa3HOTO YPOBHsI OpraHU3alluy;

CTaHOBJIEHHE Yy oOOyvarommxcs oOmeld KyiabTyphl, (YHKIHOHAIBEHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLEHUBATH SIBICHUS OKPY>KAIOIIETO
MUpa KUBOM MpPHUPOAbI HA OCHOBAHMM 3HAHUI M OMNbITA, IOJYYEHHBIX IIpU
U3y4E€HUU OMOJIOTHH;

(GopMupoBaHHE Yy OOYYAIOIIMXCS YMEHMHM WIIIOCTPUPOBATh 3HAYEHHE
OMONIOTHYECKUX 3HAHUM B MPAKTUYECKOW JAEATEIbHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEJAUIIMHCKUX TEXHOJIOTUNA U arpoOMOTEXHOJIOTHH;

BOCIIMTAHHUE YOEXKIEHHOCTH B BO3MOKHOCTH ITO3HAHUS YEJIOBEKOM IKUBOU
IPUPOJIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOILEHUS K HEH, COOMIOIEHNS STHYECKUX
HOPM IpU MIPOBECHUHN OMOJIOTUYECKUX UCCIIeI0BAHUM;

OCO3HAHHE IEHHOCTH OWOJOTMYECKHX 3HAHUW Jii TOBBIMICHUS YPOBHS
HKOJIOTUYECKOMN KYIBTYpPHI, A1 ((OPMUPOBAHMS HAYYHOTO MHUPOBO33PEHUS;

IPUMEHEHNE TPUOOPETEHHBIX 3HAHUN U YMEHUI B TOBCEIHEBHOM KU3HU IS
OLICHKH TOCJIEICTBUN CBOEH AESITEIHOCTH 110 OTHOIIECHUIO K OKpYKaloIlen cpene,
COOCTBEHHOMY 3[I0pPOBBIO, OOOCHOBaHHME U COOJIOJEHHE Mep NPOPUIAKTUKU
3a00JIeBaHUM.

B cucreme cpennero oomero oOpaszoBaHusi «buosorus», usydaemas Ha
0a30BOM YpOBHE, SIBISETCS 00s3aTENbHBIM YYEOHBIM NPEAMETOM, BXOASIUM B
COCTaB MpeIMETHOM 0051acTH «ECTECTBEHHO-HAYUHBIE TIPEAMETHD».



Jlst m3ydenusi Onoaoruy Ha 6a30BOM YPOBHE CPEIHETO 001Iero 0Opa3oBaHus
otBoauTCs 68 vacoB: B 10 knacce — 34 yaca (1 gac B Heaemo), B 11 kmacce — 34
yaca (1 gac B Hegento).



COJEPXKXAHUE OBYUYEHUA
10 KITIACC

Tema 1. BuoJsiorus Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JPYTMMH €CTECTBEHHBIMM HayKaMmH, Quiioco(uen, STUKOM, 3CTETUKON U MPaBOM.
Ponp Ouosoruum B (OPMUPOBAHHMU COBPEMEHHOM HAy4dyHOHl KapTUHBI MHpa.
Cucrema OMOJIOTMYECKUX HAYK.

Mertoabl MO3HAHUS KUBOM MPUPOBI (HAOIIOIEHNE, SKCIEPUMEHT, OIUCAHUE,
U3MepeHue, Kiaccuukanus, MOAEIMPOBAHUE, CTaTHCTUYECKas 00paboTka
JTAHHBIX ).

JdemoHncTpanun:

[Toptpersr: Y. lapsun, I'. Menaens, H. K. Konbros, [Ix. Yorcon nu ®@. Kpuk.

Tabmuibt 1 cxeMbl: «MeTOIbI TO3HAHUS JKUBOU PUPOIBI.

JlabopaTopHble U MpaKkTHYECKHe PadoThI:

ITpaktnueckass pabora Ne 1. «Mcmosb3oBaHue pas3iIUyHBIX METOAOB IIpU
U3YYEHUU OMOJOTMYECKUX OOBEKTOBY.

Tema 2. )KuBble cucTeMbl U HX OPraHM3aLMs.

JXusble cuctemsl (OMOCUCTEMBI) KaK MpeaAMET u3ydeHus: ouoaoruu. OTinume
JKUBBIX CHCTEM OT HEOPraHUYECKOM MPUPOJIBI.

CpoiicTBa OMOCUCTEM M X pa3HOOOpas3ue. Y POBHU OpPraHU3aLUNA OMOCHCTEM:
MOJIEKYJISPHBIM, KIJIETOYHBIM, TKAaHEBBbIM, OPraHU3MEHHBIH, MOMYJIAIMOHHO-
BUJIOBOM, SKOCHUCTEMHBIN (OMOTEOICHOTUYECKHI ), OMOC(EPHBIH.

JdemoHcTpanum:

Tabmuupl u cxembl: « OCHOBHBIE NPU3HAKU JKU3HW», «YPOBHHU OpPraHU3ALUU
YKABOW MPUPOIBI».

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. XumMu4ecKHil COCTAB H CTPOCHHE KJIETKH.

XVMMHUYECKUM COCTaB KIETKH. XWUMHUYECKHE DJIEMEHTBHI: MAKPO3JIEMEHTHI,
MUKpOJIEMEHTHI. Bosia 1 MUHEpAJIbHBIE BELIECTBA.

@yHKIMU BOABI M MHUHEPAIBHBIX BellecTB B KieTke. llomnep:kanue
OCMOTHYECKOro OanaHca.

benku. CoctaB u cTpoeHue O€NKOB. AMHUHOKHUCIOTBI — MOHOMEpPHI OEJIKOB.
He3zameHumble B 3aMEHUMBIE aMHUHOKHUCIIOTBI. AMUHOKHMCIIOTHBIA COCTaB. Y pOBHHU
CTPYKTYpbl ~O€lKOBOW MOJIEKyJbl (IIEpBUYHAs, BTOpUYHAs, TpETUYHAs U
YeTBepTUYHAsl CTPYKTypa). XHUMHUYECKHMe cBoWcTBa OenkoB. buonormueckue
byHKIUN OETIKOB.



®epmentsl — Owonormdyeckue Karaimm3aTtopbl. CTpoeHue (QepmeHTa:
aKTUBHBIM IIeHTp, cyOcTpatHas crneuuduunocts. KodepmeHTsl. Butamunsbl.
OT1nuynst epMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCupud03a),
aucaxapuibl - (caxaposa, JaKTO3a) U ToJMcaxapuibl (Kpaxmal, TJIUKOIeH,
HesTo03a). buonornueckue GyHKIUU YIIeBOJIOB.

Jlumunel:  Tpurauuepuasl, Qochomunuasl, crepounsl. [ uApodUIBHO-
ruapodoOHbie  cBoiicTBa. buonornueckue ¢GyHkuuu aunuaoB. CpaBHeHHe
YIIEBOA0B, OEJIKOB U JIMIUI0B KaK UCTOYHUKOB YHEPTUU.

Hykneunossie xwucnorsl: JHK wu PHK. Hykneotuasl — MOHOMEpHI
HykienHOBBIX KucnoT. Ctpoenne u Qynkunu JJHK. Ctpoenne u ¢pynkmuun PHK.
Buast PHK. AT®: crpoenue u GhyHKIINN.

[{utonorus — Hayka o kietke. KiietouHas Teopust — mpuMep B3aUMOAECUCTBHUS
ujel 1 pakToB B HAYYHOM MO3HAHUH. MeTObl U3yUeHUs KIIETKH.

Knerka kak nenoctHas »xuBasg cuctema. OOmme NpHU3HAKH KIETOK:
3aMKHyTas HapyxHas memOpana, moisiekysbel /JIHK kak reHeruueckuil ammapar,
cucTeMa cuHTe3a Oenka.

Tunel KJIETOK: JyKapuoTHueckass W mpokapuoruyeckas. OcoOeHHOCTH
CTpOEHHUsI MpoKapuoTuueckor kietku. Kierounas crenka Oakrepuit. CTpoeHue
AYKApUOTUYECKOW KIIeTKU. OCHOBHBIE OTJWYUS PACTUTEIbHOM, >XUBOTHOU U
IpUOHON KIIETKH.

[IoBEpXHOCTHBIE CTPYKTYPbI KJIETOK — KJIETOYHAs CTEHKA, IIIMKOKAIUKC, UX
dbyukiuu. [Inasmatnyeckas MemOpana, e€ cBoiictBa u ¢pyHkiuu. [{utomnnasma u eé
opranounabl. OnHomeMOpaHHble opraHouabl kieTku: JIIC, ammapar I'onbmxu,
au30CcoMBl.  [10yaBTOHOMHBIE OpPraHOWIBl KIIETKHM: MHUTOXOHIPHUH, ILIACTHJBI.
[TpoucxoxneHne MUTOXOHApPUM M mactud. Buasl mmactun. HememOpaHHbIE
OpraHOWJbl KJIETKH: PHUOOCOMBI, KIIETOUYHBIA IEHTP, LEHTPUOIH, PECHUYKH,
KryTUKA. QyHKIIMU OPraHOUI0B KJIETKU. BKiItoueHus .

Anpo — perynatopHslid HeHTp KieTkH. CTpoeHue sjpa: siaepHas 000JouKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEIECTB B KIIETKE.

JdemoHcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. llneiinen, P. Bupxos, k.
Yorcon, @. Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

Jwuarpammsel:  «PacrpeneneHne XUMHYECKUMX  DJIEMEHTOB B HEXXUBOM
npupoze», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOW MPUPOAEY.

Tabmuubl n cxembl: «llepuognyeckass TabiauIla XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHre MOJIeKyJIbl BoJb», «buocunTes 0enka», « CTpoeHue MoJIeKyJbl OeKay,
«Ctpoenne ¢pepmentay, «Hyknennosrie kuciaotel. JJHK», «Ctpoenune monekynbl



AT®», «CtpoeHne 3yKapuOTHYECKOW KIETKN», «CTpoeHuEe KXUBOTHOU KIETKW»,
«CTpoeHre pacTUTENbHOM KIETKW», «CTpoeHHe NPOKAPUOTUYECKON KIIETKWY,
«CTpoeHue sifipa KIEeTKu», « Y TIeBOAb, «JIMIuIb.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYy/IOBaHHUE IS IPOBEACHHUS
HAOJIOCHUM, H3MEPEeHHI, SKCIEPUMEHTOB, MHUKpOIpENnaparbl pPAaCTUTENIbHBIX,
YKUBOTHBIX U OAKTEpUATIbHBIX KIJIETOK.

JlabopaTtopHble 1 npakTHYecKHe padoThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaIUTUYECKOW aKTHUBHOCTU
(dbepMeHTOB (Ha MpUMepe aMuIa3bl UK KaTajasbl)y.

JlabopatopHas pabota Ne 2. «M3ydeHue CTpoeHUs KIETOK PACTEHUI,
KUBOTHBIX M OakTepUil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpENaparax u ux
OMHCaHUE.

Tema 4. ’KuznenesTeJLHOCTL KJIETKH.

OOMeH BeIIecTB, Wi MeTa00Iu3M. AcCUMUIIALMS (TIIIaCTUYECKUIT OOMEH) U
TUCCUMWISIUS (PHEpPreTUUYecKuid OOMEH) — JIB€ CTOPOHBI €AMHOrO Ipolecca
MeTabonmu3ma. Ponb 3aKOHOB COXpaHEHHUs BEIIECTB M JHEPIMM B MOHUMAHUU
MeTabonmu3ma.

Tunel oOMeHa BelecTB: aBTOTPOGHBIN U rerepoTpodHsbiil. Ponbs dhepmenToB
B 0OMEHE BEIIECTB U MPEBPAILLEHUN SHEPTUU B KIIETKE.

®dotocunre3. CpetoBas u TemHOBas (a3pl  (doTocuHTeza. Peakuuu
dotocunTteza. DpdexTuBHOCTh PpoTOCHHTE3a. 3HaYeHUE (HOTOCHHTE3A IS )KU3HU
Ha 3emue. Biausinue ycioBuii cpenibl Ha (POTOCHUHTE3 U CIIOCOOBI MOBBIIICHUS €TI0
MPOAYKTUBHOCTH Y KYJIBbTYPHBIX PACTCHHIA.

XeMOCHHTe3. XEeMOCUHTE3UpYIoNe OakTepuu. 3HaYECHUE XEMOCUHTE3a IS
KU3HH Ha 3emIe.

OHepreTnueckuii oOMeH B KJeTke. PaciiernsyieHue BellecTB, BBIACICHUE M
aKKyMYJIMpPOBAaHHE DHEPrUd B KJIETKE. OJTambl HSHEPreTUYECKOro oOMeHa.
['mukonu3. bpoxenwe m ero Buabl. KucimopolHOE OKHUCIEHWE, WIN KIETOYHOE
JIbIXaHUE. OxkucnuTenbHOe dbochopunmmpoBaHue. D¢ddexTuBHOCTH
HEPreTUYECKOro OOMEeHa.

Peakiun martpuunoro cunre3a. [‘enernueckas wunpopmauus u JIHK.
Peanuzanus reHermyeckod HHPOpMalUM B KJIETKE. ['@HETHMYECKHM KOJ M €ro
cBoiictBa. Tpanckpunius — matpuusblii cuate3 PHK. Tpancnsuus — 6nocunTes
Oenka. Ortanbl TpaHciasunu. KoawpoBaHne aMuHOKUCIOT. Ponbs pubocoMm B
OouocuHTe3e Oemka.

Hexknerounsle ¢hopmbl )Ku3HU — BUpychl. ctopus oTkpeiTus Bupycos (/1. U.
WBanoBckuit). OCOOEHHOCTHM CTPOECHHMSI M JKM3HEHHOIO LIHMKJIa BUPYCOB.
bakrepuodaru. bonesnu pacTteHuid, >XKMBOTHBIX M YEJIOBEKa, BbI3bIBAEMbIC
Bupycamu. Bupyc ummynoneduuurta yenoseka (BHUY) — Bo3dyaurens CII/a.



OOpatHast ~ TpaHCKpuWIIIUS, peBepraza u  uHTerpaza. lIpodwumakrrka
pacrpoCcTpaHEHUs BUPYCHBIX 3a00JI€BaHUM.

JdemoHncTpanum:

[Toptpetsl: H. K. Konbuos, . Y. UBanoBckui, K. A. Tumupszes.

Tabmuubl u cxembl: «Tunbel nutaHusy, «Meradonusm», «MuUTOXOHAPUS,
«OHepreTnyeckuii oOMen», «Xjoportacty, «DotocunTes», «Ctpoenue JIHKY,
«Ctpoenre u QpyHKITMOHUpPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupycw», «bakrepuodarn», «CtpoeHue u xuzHeHHBIM 1uki Bupyca CIIM/la,
oaktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: moxaenu-anunkauuu «Yasoenue IHK wu Tpanckpumnuumsy,
«buocunTes 6enkay, «CTpoeHHE KIETKNY, MOeNb cTpykTyphl JITHK.

Tema 5. PasmHoOKeHHe M HHAUBUAYAIbHOE PAa3BUTHE OPraHU3MOB.

KierouHblii MK, WM >KU3HEHHBIM LMK KieTku. MHtepdaza u MUTO3.
[Ipoueccrl, mpoTekaromue B uHTepdaze. Permkanusa — peakuus MaTPpUYHOTO
cunteda JIHK. Ctpoenme xpomocom. XpOMOCOMHBIII HabOp — KapUOTHIL
JlumiouaHbIi W TAlUIOMIHBIA ~ XPOMOCOMHBIE — HAOOpBI.  XPOMATHIBI.
[{uTonoruyeckue OCHOBBI Pa3MHOXKEHUSI U  HWHJIMBUAYAJIBHOTO Pa3BUTHUA
OpPraHU3MOB.

Henenue knetkn — muto3. Craguu murtosza. IIpoueccsl, npoucxonsimue Ha
Pa3HbIX CTAAUSIX MUTO3a. BHOIOrMYECKUA CMBICT MUTO3A.

[Tporpammupyemasi ruGeshb KJIETKA — aromnTo3.

@DopMbI pa3MHOXKEHHSI OPraHU3MOB: Oecrioyioe U nosoBoe. Bunbl 6ecrnosnoro
Pa3MHOXKEHUA: [JIEJICHHE HAABOE, IIOYKOBAaHUE OJHO- M MHOTIOKJIETOYHBIX,
cropooOpa3zoBaHue, BEreTaTUBHOE pa3MHOXeHue. VIcKyccTBeHHOE KIIOHHMPOBAHUE
OPTaHU3MOB, €r0 3HAYEHUE ISl CEJIEKIIUN.

[TonoBoe pa3sMHOXKEHHUE, €r0 OTINYUS OT OECIOJIOTO.

Meiio3. Craguu Mmeito3a. IIpomecchl, MpOUCXOSIIME HA CTaaUsIX Meo3a.
[loBenenne xpomocoM B Meioze. Kpoccunrosep. buonormueckuii cmbici U
3Ha4YeHUE MeHno3a.

["ameTorenes — mporecc 0OOpa3oBaHUS TMOJOBBIX KJIETOK Yy IKUBOTHBIX.
[TonoBbie *kemne3bl: CEMEHHUKH U SIMYHUKH. OOpa3oBaHWE U PA3BUTHE IMOJOBBIX
KJIETOK — TaMeT (CrepMaro30ui, SHIEKIeTKa) — CHepMaTOoreHe3 M OBOIEHES.
OcoOEHHOCTH CTPOCHHS SAMIIEKIETOK U crepMaro3ouaoB. OIuiog0TBOpEHUE.
[TapTeHnorenes.

WunuBunyanbHoe pa3BuThHe (OHTOTEHE3). OMOpHOHAIBHOE  Pa3BUTHE
(amOpuorenes). Jrarnbl SMOPHOHATBLHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KHMBOTHBIX:
npobienue, racTpyisius, opraHorene3. [loctamOpuonanbHOe pazButHe. THIIBI
NOCTAIMOPHUOHANIBHOTO PAa3BUTHS: TMpsMoOe, HempsiMoe (JIMYMHOYHOE). BrnusHue



Cpelbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CIOCOOHBIE BBHI3BIBATH BPOXKIEHHBIC
YPOACTBA.

Poct n pasButue pacteHuil. OHTOreHe3 LBETKOBOTO PACTEHHS: CTPOCHHUE
CEMEHH, CTaJUU Pa3BUTHS.

JdemoHcTpanum:

Tabmupt 1 cxembl: «Dopmbl pa3MHOXKEHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOAOTBOPEHUE y UBETKOBBIX pacTeHuil», «BererartnBHoe pa3MHOKEHHE
pactenmit», «Jlenenue xkneTku OakTtepuit»y, «CTpoeHHE TIOJOBBIX KIETOKY,
«Ctpoenne xpoMocoMb», «Knerounsrii mukn», «Pemmukanus JJHK», «Mutos»,
«Meiio3», «IIpsamoe n HenpsmMoe pa3BUTHEY, «l'aMEeTOreHe3 y MIIEKONHUTAIOIMIMNX 1
YyeJnoBeKay, « OCHOBHBIE CTaIUA OHTOTEHE3A.

OOopynoBanue: MUKPOCKOIIL, MUKpOIpenapaThbl «CnepmMaTo30H/1bl
MJIEKOIIMTAIOIIErO», «SIHIIeKIeTKa MIIEKONUTaImero», «Kapnoknnes B KieTkax
KOpEIIKa JIyKa», MAarHUTHas MOJENb-allIUIMKalus «/leneHue KIeTKu», MOJAEIb
JTHK, monens Metada3Hoi XpOMOCOMBI.

JlabopaTtopHble 1 npakTHYecKHe padoThI:

Jlabopatopuas pabora Ne 3. «HaOGmromenwe MHTO3a B KIIETKaX KOHYHKA
KOPEIIIKa JIyKa Ha TOTOBBIX MUKpPOIIpEnapaTax.

JlaGoparopHass pabota Ne 4. «M3ydyeHue cTpOeHUs IOJOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacjieicCTBEHHOCTh U M3MEHYHUBOCTH OPraHU3MOB.

[Ipeamet u 3amauu reHeTUKU. VcToprst pa3BUTHS F'eHETUKU. Poiib nuronorun
U 3MOpHOJIOTMM B CTAHOBJIEHWU T'€HETUKU. BKilaj poCCHHCKMX U 3apyOeKHBIX
yU4€HBIX B pa3BUTHE TE€HETUKU. MeToabpl TEeHETUKU (TMOPUIOJIOTHYECKU,
LHUTOT€HETUYECKHM, MOJEKYJSIPHO-TeHEeTHYeCKUi1). (OCHOBHBIE TI'€HETUYECKUE
NOHATHUS. | 'eHeTnyecKkasi CHMBOJIMKA, HCIOIb3yEMasl B CXEMax CKpEIIMBAaHUM.

3aKOHOMEPHOCTH HACJIEAOBAaHUS MPU3HAKOB, YCTAHOBIJIEHHbIE I'. Mennenem.
MonoruOpuaHoe cKpemuBaHue. 3aKOH €IuHO-00pa3us TUOpHUIOB MEPBOTO
nokosnenus. IlpaBwiio JOMHHMpPOBaHMS. 3aKOH pACUICIUIEHHS MPU3HAKOB.
['unoresa ynctoTel rameT. [logHOE M HEMOIHOE TOMUHUPOBAHHUE.

JurubpugHoe  CKpeliMBaHHWE. 3aKOH  HE3aBHUCHUMOIO  HaclIeOBaHUS
npu3HakoB.  L{uToreHeTnueckue - OCHOBBI ~ JAMTMOPUIHOIO  CKPEIMBAHUA.
AHanu3upyroniee ckpemuBanne. Mcnonp30Banne aHaIM3UPYIOIIETO CKPEIIMBaHUS
JJIS1 OIIPEIeJICHHS] TeHOTHIAa OCOOMU.

CuemnieHHoe HacnenoBaHue mpu3HakoB. Pabora T. Moprana 1o
CLEIUICHHOMY HacJEI0BaHMIO TeHOB. HapylieHne cuemieHns reHoB B pe3yJibTare
KPOCCHUHI'OBEpa.

XpOMOCOMHas1 TEOPHsI HACJIEICTBEHHOCTH. | 'eHeTHnYecKne KapThl.



['eHetrka mosa. XpoMOCOMHOE ONpeAEeHUE Moyia. AyTOCOMBI U MOJIOBBIE
XpoMocoMBbI. ['oMorametrHeie W rereporaMeTHble opraHus3Mbl. HacnegoBanue
MIPU3HAKOB, CLIETJIEHHBIX C MOJIOM.

N3meHunBOCTh. BHibl K3BMEHUMBOCTH: HEHACJIEACTBEHHAs U HACJICICTBECHHAS.
Ponb  cpenpl B HEHACHEACTBEHHOM  M3MEHUMBOCTU.  XapaKTEPHUCTUKA
MOAU(UKAIMMOHHON N3MEHYMBOCTH. BapuarimoHHbIN sl 1 BapUaIlMOHHAS KPUBASL.
Hopma peakuuum mpusHaka. KoJiM4eCTBEHHbIE M KAUECTBEHHBIEC IPU3HAKU U UX
HopMa peakinu. CBoricTBa MOAU(MUKAITMOHHON N3MEHYHUBOCTH.

HacnenacTtBenHas, WM TE€HOTHIHYECKas, H3MEHUYMBOCTb. KoMOmHATHBHAS
W3MEHYUBOCTh. Melo3 W TMOJIOBOM MpollecC — OCHOBa KOMOWMHATHUBHOMU
n3MeHUYnBOCTA. MyTarmoHHasi "3MeHYHBOCTh. Kimaccudukamus MmyTamnuii: TeHHBIE,
XPOMOCOMHBIE, TeHOMHBIC. YacToTa U MPUINHBI MyTanuii. MyTareHHbIe (haKTOPHI.
3aKOH TOMOJIOTMYECKHUX PSAZIOB B HAclIeACTBEHHOM n3menunBoctu H. 1. BaBuiiosa.

BHesiaepHas HacaeCTBEHHOCTh U U3MEHUUBOCTb.

['enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOIbI T€HETUKHU
YeJIOBeKa: TCHECATOTHICCKIM, OJIM3HEI[OBBIM, IINTOTCHETHYSCKHUM, OMOXHMMHUYCCKUH,
MOJIEKYJISIPHO-T€HETUYECKH . CoBpemeHHOE ONpPEAEIEHNE FeHOTHIIA:
MOJJHOT€HOMHOE CE€KBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[1I1P-ananu3a. HacneacTtBenHnble 3a0ojieBaHMs 4YeOBEKa: TI'E€HHBIE OOJIC3HH,
OOJE3HN C HACJIEACTBEHHOW MPEAPaCIOIOKEHHOCTHIO, XPOMOCOMHBIE OOJIE3HHU.
Comartnueckue H reHeparthBHble MyTanuu. CTBOJOBBIE KIETKU. [IpuHUUMIBI
3I0pOBOT0 00pasa KU3HH, JUATHOCTUKU, MPO(PHIAKTUKHU U JICUSHUS] TEHETUYECKUX
Oosie3Hel. MeauKo-reHeTHYeCKoe KOHCYJIbTUPOBAaHHE. 3HAYEHHUE MEIUIIMHCKOU
TCHETUKH B TIPEJOTBPAICHUH U JICYCHUN T€HETUUECKUX 3a00JIeBaHUI YeToBeKa.

JdemoHncTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yerepukos, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuios.

Tabmuiet ©W cxembl:  «MOHOTHOpPUAHOE  CKpEIIMBAaHUE UM €ro
UTOTE€HETUYECKAasE OCHOBa», «3aKOH pACIICIUICHUSI W €ro ILHUTOreHEeTHYeCcKas
OCHOBa», «3aKOH  YHCTOTHI  TrameT», «JlurubpugHoe  CKpelMBaHUE,
«uTomoruyeckue OCHOBBI TUTHOPUTHOTO CKpELLUBAHUAY, «Meitio3»,
«B3aumoneicTBue aJUICNIbHBIX TE€HOB», «l'e€HEeTMYecKue KapThl pPACTEHUM,
JKUBOTHBIX U 4YeJOoBeKa», «l'eHeTwka mona», «3aKOHOMEPHOCTH HACJIEIOBaHMUS,
CLHEIUIEHHOTO C mnonom», «KapuoTumel 4elnoBeKa UM KUBOTHBIX», «Buabl
U3MEHUYMBOCTH», «MoauduKanroHHas W3MEHYHBOCTHY, «HacmemoBanue pesyc-
bakTopay, «I'eHeTHKa rpynn KpoBu», « MyTaliMoHHas U3MEHYHUBOCThHY.

O6opynoBaHue: MoJeNu-anmiuKauu «MOHOTUOPUIHOE CKpEelIuBaHUE,
«HenonmHoe nmoMuHHMpoBaHue», «JluruOpuaHoe ckpemuBanue», «llepexpéct



XpOMOCOM», MHKPOCKON M MHuKpompemnapar «Jlpo3zoduna» (Hopma, MyTauuu
(GhOpMBI KPBUTBEB M OKPACKH Tela), Tepoapuii «['opox moCeBHOI.

JlabopaTtopHble 1 npakTHYecKHe padoThI:

JlabopaTtopHas pabota Ne 5. «/3ydenue pe3ynabTaTOB MOHOTHMOPUIHOTO U
JUTHOPUIHOTO CKPEIMBAHUS Y IPO30(PUIIbl HA TOTOBBIX MUKpPOIIpENapaTaxy.

JlabopaTtopHnas pabota Ne 6. «3yueHne MoaupUKAITMOHHOW W3MEHUYUBOCTH,
MMOCTPOCHHUE BAPUALIMOHHOTO PSAJa U BAPUALIMOHHOM KPUBOW.

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

[Ipaktuueckass pabora Ne 2. «CocTaBieHHME U aHAIU3 POAOCIOBHBIX
YEJI0BEKAY.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa M MPOLECC. 3apOKICHHUE CEJNEKUUH U JTOMECTUKALMS.
VYuenne H. . BaBumoBa o0 T1ieHTpax TMPOUCXOXKJICHUS U MHOTroo0pasus
KyJIbTYPHBIX pacTeHHUM. LIEHTpbl MPOUCXOXKAECHHUS JOMAIIHHUX >KUBOTHBIX. Copr,
II0pOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI ceNeKInnu. MaccoBblii M1 MHAUBUIYaJIbHBIA OTOOPHI B
CEJIEKIIMM pPacTeHWd M KUBOTHBIX. OIlleHKa 53KcTepbepa. bimM3kopoACTBEHHOE
cKkpeuuBanue — HHOpuAuHT. Ywucras nuHug. CKpelMBaHUE YHMCTHIX JIMHUU.
['eteposuc, wnu rudpunnHas cuna. HepoacTBeHHOE CKpelMBaHUE — ayTOPUIUHT.
OtnanénHass rtuOpuauzauuss U €€ ycrnexu. VICKycCTBEHHBIM MyTareHes u
MOJYYEHHE TOJMIUIOUIOB. JIOCTMIKEHHS CENEeKUUMU pAacTeHUM, MXWUBOTHBIX U
MHUKPOOPTraHU3MOB.

buoTtexHONOrUs Kak OTpacib MNPOW3BOACTBA. ['€HHAs WH)KEHEpHUs. OTaIlbl
co3manus pexomOunantHo JIHK wu Ttpancrenneix opranusmoB. Kierounas
nHxeHepus. Kiierounbie KynbTypbsl. MUKPOKIOHAIBHOE Pa3MHOKEHHUE PACTEHHM.
KiloHnpoBaHWE BBICOKONPOAYKTHUBHBIX CEJNBCKOXO3AMCTBEHHBIX OpPTraHU3MOB.

DKoJlorMuyeckue W dTthyeckue  npobiembl. MO —  reHeTruyecku
MOAU(UITTPOBAHHBIE OPTAHU3MBI.
JlemoHCcTpanuu:

[Toptpersr: H. M. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
HBaHoB.

Tabmuubl 1 cxembl: Kapta «LIeHTpbl NPOUCXOXKACHUS M MHOTr000pas3us
KYJBTYPHBIX pacTeHuit», «Ilopoasl TOMAalIHUX KUBOTHBIX», «CopTa KyJbTYpPHBIX
pactenui», «Otnanéanas rudpunuzanus», «Padboter akanemuka M. @. MBanoBay,
«Ilomumnougus», «OObekThl OuoTexHONOTHNY, «KileTouHble KyIbTYpHl U
KJIIOHHpOBaHHE», « KOHCTpyHpOBaHHE U IEPEHOC T€HOB, XPOMOCOM).

O6opynoBaHue: MyJIsKH TUIO0B U KOPHEIIJION0B JUKHUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repdbapuii «CenbCKOX035HCTBEHHBIC PACTCHIS.



JlabopaTtopHble 1 npakTHYecKHe padoThI:

Okckypeusi «OCHOBHBIE METOJIbI M JOCTH)KEHHSI CEJIEKIMH PAcTEHUH U
YKUBOTHBIX (Ha CEJIEKLMOHHYIO CTaHLUIO, IJIEMEHHYIO bepmy,
COpPTOUCIIBITATENbHBIA  y4acTOK, B TEIUIMYHOE XO3SICTBO, J1a00OpaToOpuIo
arpoOyHUBEPCUTETA WJIM HAYYHOT'O LIEHTPA)».

11 KJIACC

Tema 1. DBoIrOMOHHASE OHOJIOTHS.

[IpeanocbuUlKM BO3HWKHOBEHHUS 3BOJIIOLMOHHOM TEOPUU. OBOJIIOLHUOHHAS
Teopust U €€ MecTo B OMONOTUU. BiusiHue 3BONIIOIMOHHONW TEOPUM HA PA3BUTHE
OMOJIOTUU U APYTHUX HAYK.

CBuzerensctBa HBOMONUU. [lameoHTOMOrHYECKHE: IOCIEI0BATEIbHOCTb
NOSIBJICHUS BHUJOB B TMaJICOHTOJIOTHYECKON JIETOMHUCH, MEPEXOAHbIE (POPMBIL.
buoreorpaduueckne: cxoacTBo u paznuune GayH u GIop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTMYECKHE: CXOACTBA M pa3iuuus SMOPUOHOB pa3HbIX BHUJIOB
MO3BOHOYHBIX. (CpaBHUTEIBbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIE, AHAJIOTUYHBIE,
pYIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOIEKYIApHO-OMOXUMHUYECKHE: CXOICTBO
MEXAaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IMyTeH y Bcex
OpPraHU3MOB.

OomonuoHHas tTeopus Y. [apBuna. IlpeanochUlKM BO3HUKHOBEHHS
napBuHU3Ma. JIBHKylIME CHJIbI 3BONIONMU BUAOB 1o JlapBuHy (M30BITOYHOE
pPa3MHOKEHUE TIPU OTPAHUYEHHOCTH PECYPCOB, HEONPENEIEHHAS] W3MEHUYMBOCTb,
0opb0a 3a CyllleCTBOBaHKE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopust 3BoroIu (CTD) 1 €€ OCHOBHBIE TOJIOKEHHUS.

Mukpossomtonus. [lomynsnns Kak eAUHULIA BUAA U IBOJOLHH.

JBuxymire cuibl ((hakTopbl) SBONIONUH BHIOB B IpUpoJie. MyTallMOHHBIHI
IpoLEeCcC M KOMOWHATHBHAS W3MEHUYMBOCTH. llOmMynsnnoHHBIE BOJIHBI U Apeid
reHoB. M3oiAnus 1 Murpanus.

EcrectBennbiii oTOOp — HampaBisoomui (akTop 3BoMOIKUA. DOpMEI
€CTECTBEHHOT0 0TOOpA.

[Tpucnoco0IeHHOCTh OpPraHU3MOB Kak pe3yJbpTaT 3BoJoUHH. [Ipumepsl
IPUCTIOCOOICHNN y OpraHu3MoB. ApoMoph03bl U UANO-aAaNTaLUH.

Bunx wu BumooOpazoBanme. Kpurepuu Buga. OcHOBHble (HOPMBI
BUJI000pa30BaHus: reorpaduueckoe, IKOJI0rHIecKoe.

MakposBomonusi.  PopMbl  3BOIOUMU:  QuUiIeTHYECKasi, JAUBEPreHTHasd,
KOHBEpreHTHas, napauenbHas. HeoOpaTuMocTs 3BOIONUY.

[IpoucxoxxeHne OT HeCleNMaIu3UpOBAaHHBIX INMpeaKoB. IIporpeccupyromas
crienranu3anvs. AganTuBHas paauanus.

JdemoHcTpanuu:



[Toptpetsi: K. Jlunnent, XK. b. Jlamapk, Y. Jdapsun, B. O. Koanesckuii, K.
M. Bap, 2. I'ekkenb, @. Mromnep, A. H. CeBepiios.

Tabmus! 1 cxembl: «Pa3BuTHe OpraHMYECKOro MUpa Ha 3emiey, «3apoabIIu
MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOprOBI 32
cyiuiectBoBanue», «EctecTBeHHbIt 0TOOP», «MHOroo6pa3ue COpTOB pacTeHHII»,
«MHoroobpasue  nopon  KUBOTHbIX»,  «llomymsauum»,  «MyTranuuoHHas
U3MEHYUBOCTB», «Apomopdo3sny, «Mnumoananramumy, «OOmas nereHepanus»,
«/IBmKkymune cunbl 3Bosronum», «Kapra-cxema wapuipyrta nytemectBus Y.
Hapsuna», «bopbba 3a cymniectBoBaHue», «lIpucrnoco0IeHHOCT, OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHUE», « IKOJIOTHYECKOE BUAO00OPAZOBAHUEY.

OOopynoBaHHE: KOJUIEKIMS HACEKOMBIX C PAa3JIMYHBIMU THUIIAMH OKPACKH,
HA0Op TUIOAOB M ceMsH, Koiuiekuus «lIpumepbl 3aluTHBIX MPHUCTIOCOOJICHHUM Y
KUBOTHBIX», MOJENb «OCHOBHBIE HAIPABIEHUS IBOJIIOIUNY, 00bEMHAS MOEINb
«CTpoeHue ToJIOBHOTO MO3ra IO3BOHOYHBIX).

buoreorpaduueckass kapra wmupa, Koiekuus «DopMbl COXpPaHHOCTH
HMCKOIIAEMbIX JKUBOTHBIX M pacTeHuW», Mojaenb ammumkanusa «llepekpéct
XpOMOCOM», BiaxHble Ipenaparsl «Pa3Butme Hacekomoro», «Pa3Burtue
JATYUIKW», MUKponpenapat «Jpo3zodpuna» (Hopma, MyTaruu (GOpMbl KPbUILEB U
OKpacKu Tena).

JlabopaTtopHble 1 npakTHYecKHe padoThI:

Jlabopatopuas padora Ne 1. «CpaBHeHHE BUIOB MO MOP(HOIOTHIECKOMY
KPUTEPHUIO.

JlabopaTtopHas padota Ne 2. «Onucanue npucrnocoOJIEHHOCTH OpraHu3Ma U
€€ OTHOCUTENBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBEeHHE H pa3BUTHE KU3HH Ha 3em.Ie.

JlonaydHble TpPEACTABICHHMS O 3apOKACHUM >KM3HHA. HayuHble Tunoressl
BO3HMKHOBEHHUS >KM3HM Ha 3emie: a0uoreHe3 M NaHCIEepMus. XUMUYecKas
HBOMIONMS. AOHMOTEHHBIM CHUHTE3 OpPraHMYECKHUX BEIIECTB W3 HEOPraHUYECKHX.
OKCNEpUMEHTAIBHOE MMOATBEPKICHUE XUMUYECKOM 3BOOMU. HavanbHble 3Tansl
ouonoruueckoi ssomouuu. I'nnoresa PHK-mupa. ®opmupoBanre MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE IPOTOKJIETKHU. lIepBble KIETKM M MX 3BOJIIOLUA.
@opMHUpPOBaHUE OCHOBHBIX I'PYIIT KUBBIX OPTaHU3MOB.

PazButne xu3zHu Ha 3emie mo spam u nepuojgam. Karapxeil. Apxelckas u
nporepo3oiickas dpbl. I[laneosoiickas spa W €€ mnEpUOABI: KEMOPHUICKHUIA,
OPAOBUKCKUH, CHITYPUUCKHM, T€BOHCKHM, KAMEHHOYTOJIbHBIN, IEPMCKHHM.

Me3o3olickas 3pa ¥ €€ NepUOIbl: TPUACOBBIN, FOPCKHUM, MEJIOBOM.

KaliHo3oiickags »3pa W €€ mNepuoAbl: MNaJCOrC€HOBBIA, HEOTCHOBBIM,
AHTPOIIOTEHOBBIN.



XapakTepucTuKa KJIMMaTa U T€OJOTHYECKUX MporeccoB. OCHOBHBIE 3Tallbl
DBOJIFOIIUU PACTUTEIBHOTO W KHBOTHOTO MHpa. Apomopdo3bl y pacTeHuil u
KUBOTHBIX. [T0siBIIEHHE, pacliBET U BBIMUPAHUE TPYIIT KUBBIX OPTaHU3MOB.

CucreMa OpPraHMYECKOTO MHpa KaKk OTpakeHHE H3BONOUUA. (OCHOBHBIE
CHUCTEMATUYECKHUE TPYNIIbI OPraHU3MOB.

DBOJIIOIMS YeJIOBEKA. AHTPOIIOJIOTUS KaK HayKa. PazBuTue mpeacTaBiieHuil o
IPOUCXOXKJIEHUH 4YeJoBeKa. Meroasl H3ydeHHsl aHTpororenesa. CxoactBa u
pa3nnyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMAaTUUYECKOE MOJIOKEHUE YETOBEKA.

JBwxymue  cuiabl  ((pakTopbl) — aHTPOIOreHe3a. Hacnencreennas
U3MEHUYMBOCTh UM €CTECTBEHHBIM 0TOOp. OOmecTBEHHBIM 00pa3 KU3HH,
W3TOTOBJICHUE OPYIUM TPyJa, MBIIICHUE, PEUb.

OCHOBHBIE CTaIUM W BETBH 3BOJIIOIMU YEIOBEKA: aBCTPAJIONUTEKH, YenoBek
yMenbi, YenoBek mnpsaMoxonsuuyi, YenoBek HeaHACPTAIbCKUM, YenoBek
pasyMHbIi. Haxonku ucCKoIaeMmblX OCTaTKOB, BpeMs CYIECTBOBaHMS, 001acThb
pacmnpocTpaHeHHs1, 00bEM TOJIOBHOTO MO3ra, 00pa3 )KU3HHU, OPYAUSL.

UYenoBeueckne packl. OCHOBHBIE  OOJBIIME  pachl:  €BPONECOMIHAA
(eBpasmiickasi),  HErpo-aBCTpaJioujHas  (PKBATOpUAJbHAs),  MOHTOJOUIHAsS
(a3marcko-amepukaHnckasi).  UepTbl  NPUCHOCOOJIEHHOCTH  MpeJCTaBUTENEH
YEJIOBEYECKUX Pac K YCJIOBHUSM CYLIECTBOBaHHWs. EIMHCTBO 4YEIIOBEUECKUX pac.
Kpurtuka pacusma.

JdemoHncTpanun:

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

Tabmuubl u cxembl: «Bo3HukHOBeHHne CoHEUHOM cucTeMbl», «Pa3BuTHe
OopraHnueckoro wmupa», «PacturenbHas kieTka», «KUBOTHasg  KIIETKay,
«IIpokapuoTnueckasi kietka», «COBpPEMEHHAs CHCTEMa OpPraHUYECKOTO MUpPay,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHHUS 4YEJIOBEKAa M YeJIIOBEKOOOPa3HBIX
00e3psin», «OCHOBHBIE MecCTa MaJCOHTOJOTMYECKUX  HAXOJOK  MPEIKOB
COBPEMEHHOI0 4YeNOBeKa», «JlpeBHenmme moan», «lpesHue moan», «llepssie
COBpPEMEHHBIE JIIOAN», «HeloBeuecKrue pachl».

O6opynoBanne:  mymsiku — «lIpoucxoxknenue  demoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJEpTalblla, KPOMAHBOHIIA), CIJICTIKH WIIU
M300pKEHUSI KAMEHHBIX OpYJIUd MNEepBOOBITHOTO YeNOBeKa (KaMHU-YOIIEPHI,
pyOuna, ckpebna), TeOXpoHOJOTHMYecKass Tabnuma, Koiuiekuus «Dopmer
COXPAHHOCTH MCKOIAEMbIX KUBOTHBIX U PACTCHUN».

JlaGopaTopHble U MpaKkTHYECKHe PadoThI:

[Tpaktuueckast padota Ne 1. «M3yueHue MCKOMaeMbIX OCTATKOB PacTeHUU U
YKABOTHBIX B KOJJIEKIUSX).



OKCKypcHsl «IBOJIOLKS OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KpaeBEAUYECKUI My3€e).

Tema 3. Opranu3sMbl 1 OKpPYKaOLIIas cpea.

DKoJOorus KaK HayKa. 3aJa4u U pa3Jeibl SKOJOTHH. MeToabl IKOJOTHYECKUX
UCCIIENOBAaHUM. DKOJIOTUYECKOE MUPOBO33PEHNE COBPEMEHHOT'O YEIIOBEKA.

Cpenpl oOWTaHUs OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MOYBEHHA,
BHYTPHOPTIaHU3MEHHAS.

Oxonornueckue (aktopel. Kiaccudukanus skxonorudyeckux (HakTOpOB:
abuoTtnyeckue, OWOTHMYECKHME U aHTPOINOreHHble. JIeHCTBHE SKOJOTHYECKHUX
(bakTOpOB Ha OPTAHU3MBI.

Abuotnyeckue (aKTOpbl: CBET, TEMIIEpaTypa, BIaXHOCTb. DOTONEPUOANU3M.
[IpucnocoOnenust OpraHU3MOB K  JEUCTBUIO  aOMOTHYECKUX  (DaKTOPOB.
buonornueckue puTMsl.

buotnueckue (haKTOopHI. Bunrnl OMOTHYECKUX B3aMO/ICHCTBUU:
KOHKYPEHIIUA, XUIIHUYECTBO, CUMOKO03 U ero ¢opmel. [lapasutusm, koonepanus,
MyTyalu3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAaXJIEOHMYECTBO). AMEHCAIU3M,
HelTpanu3M. 3HayeHHe OWOTHYECKHUX B3aWMOJCWUCTBUN Ui CYIIECTBOBAHUS
OpraHU3MOB B MPUPOJHBIX COOOIIIECTBAX.

DKOJIOTUYECKUE XApAKTEPUCTUKU monyysiquu. (OCHOBHBIE MOKa3aTENH
NOMYJSIUMNA: YHCIEHHOCTh, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTbH, IMPUPOCT,
Murpanus. J[mHaMuKa 4YUCIEHHOCTH MOIYJISIUU U €€ peryssuus.

JdemoHcTpanum:

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

Tabmuubl u cxemsl: kapta «[Ipupogusie 30Hb1 3emuany, «Cpeasl oOUTaHUS
opranusmoB», «®otonepuoauzm», «llonmymauun», «3aKOHOMEPHOCTH pPOCTa
YUCIIEHHOCTU MOMYJISINKU UHPY30puH-TyPenbku», «[luieBpie nemnm».

JlabopaTopHble U MpaKkTHYECKHEe PadoThI:

JlaGoparopnas pad6ota Ne 3. «Mopdonoruueckue 0COOCHHOCTH PACTCHUM M3
Pa3HBIX MECT OOMTAHUS.

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

[Tpaktuueckas padota Ne 2. «Iloacu€T MIOTHOCTH MOMYJSALUUNA pa3HBIX BUIOB
pacTEeHU.

Tema 4. CooO1ecTBa ¥ 3K0JI0rH4ecKHe CUCTEMBI.

Coo0miecTBOo opraHuzMoB — OuoueHo3. CTpyKTypbl OHOIIEHO3a: BUAOBAs,
POCTPAaHCTBEHHAs, Tpoduueckas (muiieBas). Buasl-momuHantsel. CBsizu B
OUOIIEHO3E.

DKkoyioruueckrue cuctembl (dkocuctembl). IloHsatne 00 »3KocucTemMe u
ounoreoneHo3e. @OYHKIUOHAIBHBIE KOMIIOHEHTBl 3KOCHUCTEMBI: IPOIYLIEHTHI,



KOHCYMEHTBI, peayleHTsl. KpyroBopoT BEIIECTB U MOTOK 3HEPTUU B SKOCHCTEME.
Tpoduyeckue (muiieBbie) YPOBHM SKOCHUCTEMbI. [IMileBble 1€MW U CETH.
OCHOBHBIE TIOKa3aTENW SKOCUCTEMBI: OMomacca, MPOAYKIHS. DKOJIOTMYECKHE
nupamMuibl:  MPOIYKLIMHU, YHUCIEHHOCTH, Ouomacchl. CBOHCTBa HKOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALNS, pa3BuTue. CyKleccus.

[TpuponHbie SKOCHUCTEMBI. DKOCUCTEMBI 03P M PEeK. DKOCUCTEMa XBOIHOTO
WA UITUPOKOJIMCTBEHHOTO Jieca.

AHTpPOTIOTEHHBIE ~ DKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopa3znooOpasue kak @akrop ycroilunmBocTH 3kocucteM. CoxpaHeHue
OMOJIOTHYECKOTO pa3HooOpasus Ha 3eMIie.

VYuenue B. U. Bepuanackoro o 6uocdepe. ['paHuiibl, coctaB M CTPYKTypa
ouocdepnl. KuBoe BemecTBO u ero ¢yHkuuu. OcodbeHHOCTH Onochepbl Kak
rJ100aJIbHOM JKOCHCTeMBbl. J[MHaMHueckoe paBHOBecM€ M oOpaTHasi CBSI3b B
onocdepe.

KpyroBopoTs! BemiecTB U OMOr€0OXMMHUYECKUE KBl AIIEMEHTOB (yrieposa,
a30Ta). 30HAIBHOCTH Onocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBO B 6Mochepe 3emiid. AHTPONIOTEHHBIE U3MEHEHUS B Ouocdepe.
['oGanbHbIE IKOIOTHYECKUE TTPOOIEMBI.

CocymiecTBoBaHME PUPOIBI u YeJI0BEYECTBA. Coxpanenue
Onopa3zHo0Opa3us Kak OCHOBa yCTOWYMBOCTU Ouochepsl. OCHOBA pallMOHAIBHOTO
yOpPaBJICHHUS TMPUPOJHBIMU pEcypcaMd UM MX HCHOdb30BaHue. JlocTKeHus
OMOJIOTHHY U OXpaHa MPUPOJIbI.

JdemoHcTpanuu:

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

Tabmumpr u cxemsl: «Ilumessie nenu», «bUOIEHO3: cOCTaB U CTPYKTypay,
«IIpuponnbie coobmiectBay, «llenmu nuranusy, «IKoJOTHUYECKas TUPAMUAAY,
«buocdepa u yenoBek», «IKOcUCTEMA HIMPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOrO  Jeca», «buonenos BomoémMa», «ArponeHo3», «lIpumepHsbie
AQHTPONIOTEHHBIE  BO3JEUCTBHS Ha  OpUpony», «BaxHeMIIME HMCTOYHHUKHU
3arpsiI3HEHUS] BO3[yXa U TPYHTOBBIX BO», «[louBa — BakHeWIas cOCTaBIAIOIIAs
ouochepr», «DakTopsl Aerpaganuu mousy», «llapHukoBeiil a3dhdext», «DakTopbl
paIrMoaKTUBHOTO 3arpsisHeHus: Ouocdeprl», «OO0mas cTpykTtypa Ouocheps,
«Pacnpoctpanenne xu3Hu B Ouocdepe», «O30HOBBIM d3kpaH Ouocdepn»,
«KpyroBopot yrinepoaa B Ouocdepe», «kKpyroBopot a3ora B mpupoze».

O6opynoBanue: Mojelb-anmaukanus «TunuyHble OMOLIEHO3bI», TepOapuii
«PacTtutenbHble co00IIeCTBaY, KoJEeKIMH «buorieHo3y, «Bpeaurenu BakHEHIIMX
CEIbCKOXO3SIUCTBEHHBIX  KYJIbTYyp», Trepbdapuu W KOJUIGKIMHM PACTEHUH U
KUBOTHBIX, MPUHAJIEKAIIME K Pa3HbIM 3KOJOTHYECKHM TpyIaM OJHOTO BHUJA,



Kpacnas knura Poccuiickoii ®enepanuu, H300pa’k€HUs OXPAHSIEMBIX BHJIOB
PaCTeHUN U )KUBOTHBIX.



INIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
BMOJIOTUN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHIA

Cornmacno ®I'OC COO, ycraHaBmuBalOTCI TpeOOBaHUSA K pe3yibTaTaM
OCBOCHMsI  OOydalOUIMMHCA HpOrpaMM  CpeJHero oomero oOpa3oBaHUA:
JUYHOCTHBIM, METAIIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJBTATBI

B cTpykType JNMYHOCTHBIX pe3ylbTaTOB OCBOEHHsS mpeamera «buonorus»
BBIJICJICHBI CIIEAYIOUIME COCTABIAIONINE: OCO3HAHUE O0YYaIOMIMMUCS POCCUUCKOM
rpakIaHCKON UJAEHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIbHOCTH
U CaMOOIPE/CNICHUI0, HajJu4yhe MOTUBAIMM K  OOY4YEHHI0O  OHOJIOTHH,
LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKIIEHUW JUYHOCTH HA OCHOBE
KJIFOUEBBIX I[EHHOCTEM M HMCTOPUYECKUX TPATULUNA Pa3BUTHS OHOJOTHYECKOTO
3HaHMS, TOTOBHOCTh U CIOCOOHOCTHh OOYYAIOIIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JEATEIIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
OMOJOTMYECKOTO  00pa3oBaHus, HAJIUYUE OSKOJOTMYECKOro IPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTh 1IEJIM U CTPOUTDH KU3HEHHBIE IJIAHBI.

JInyHOCTHBIE pe3yNIbTaThl OCBOCHUS IpeameTa «bUOoJorus» JOCTUTAIOTCS B
CANHCTBE YYCOHOW ¥ BOCIUTATEIBHOW JCATEIHPHOCTH B COOTBETCTBHH C
TPAAUIUOHHBIMU POCCUICKUMU COLIMOKYJIBTYPHBIMU, UICTOPUUECKUMH U TYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMH, NMPUHATHIMUA B OOIIECTBE MpaBWJIAMU U HOPMaMHU
MOBEJCHUSI U CIOCOOCTBYIOT MpOIlECCaM CaMOMO3HAHUSl, CAMOBOCIUTAHUS U
CaMOpa3BUTHUSI, Pa3BUTHUSI BHYTPEHHEW TMO3UIMU JUYHOCTH, NATPUOTU3MA,
YBaXKEHUS K 3aKOHY U MPABOIMOPAIKY, YETOBEKY TpyJa U CTaplieMy MOKOJIEHUIO,
B3aMMHOTO YBa)KE€HMsI, OCPEKHOrO OTHOIIEHUS K KYyJbTYPHOMY HAcClEeIUI0 U
TpaJMIIMsIM MHOTOHAIIMOHAJIBLHOTO Hapoaa Poccuiickoit denepanuu, npupoae u
OKpY>Karollen cpee.

JIn4HOCTHBIE pE3yNbTaThl OCBOCHHS ydeOHOTO mipeamera «buomorws»
JOJDKHBI OTPakaTh TOTOBHOCTh M CITOCOOHOCTH 00YyJaroNuXcsi pyKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIMEN JUYHOCTHU, CUCTEMOM ILEHHOCTHBIX
OpUEHTAllUM, TO3UTUBHBIX BHYTPEHHHX  YOEXJEHHH, COOTBETCTBYIOIIHUX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITa U OMBITA JIEATEIIBHOCTH B MPOIECCE pealn3allii OCHOBHBIX HalpaBJICHU
BOCIIUTATENHHOU ESITENHLHOCTH, B TOM YHCJIE€ B YACTH:

1) rpakIaHCcKOro BOCIIUTAHUS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM 00YYAIOIIEroCcsl KaK aKTUBHOTO U

OTBETCTBEHHOTO YJIEHa POCCUICKOTO OOIIECTBA;



OCO3HAaHUE CBOMX KOHCTHUTYIIMOHHBIX MpaB M OOS3aHHOCTEH, yBaKEHUE
3aKOHA ¥ PABOIOPSIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW JAEATEIIBHOCTA TMPHU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHUN y4eOHBIX M IMO3HABATENIbHBIX 3a/1a4, BBINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTIPENENSITh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIIEHUI0 K
SIBJIEHUSIM COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHUE YUYUTHIBATh B CBOUX JEUCTBUSX HEOOXOJIMMOCTH KOHCTPYKTHBHOI'O
B3aUMOJICUCTBUS JIIO/IEH C pa3HbIMU YOEKIACHUSMU, KyJIbTYPHBIMHU LIEHHOCTSAMH U
COLMAJIbHBIM ITOJIOKEHUEM;

FOTOBHOCTh K COTPYAHHUYECTBY B IMPOLECCE COBMECTHOTO BBIMIOJHECHUS
y4eOHBIX, TMO3HABATEIbHBIX U MCCIEAOBATEIbCKUX 3a/7a4, YBaXUTEIbHOTO
OTHOILIEHUST K MHEHMIO OIMOHEHTOB TNpHU OOCYXIECHUU CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTbh K TYMAHUTAPHOW U BOJOHTEPCKOMN AEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hopMUPOBAHHOCTH POCCHICKOU TPaXJaHCKOU WUJIEHTUYHOCTH,
NaTpUOTU3Ma, YBaKEHUS K CBOEMY HApOJdy, YYBCTBA OTBETCTBEHHOCTH IIEpPE]
Poaunoii, ropmoctu 3a cBOM Kpau, CBOWO PoauHy, CBOM A3BIK U KYJIBTYPY,
MIPOLLIOE U HACTOSIIEE MHOTOHAIMOHAIIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUIEHUE K MPUPOJTHOMY HACIIEAUIO U AMSITHUKAM MPUPO/IBI,
JNOCTUXEHUSIM Poccun B Hayke, HCKYCCTBE, CITIOPTE, TEXHOJOTHSIX, TPYAE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ] POCCHUHCKHX YUY€HBIX B CTAHOBJIEHHE U
pa3BUTHE OHMOJOTUU, TMOHUMAHUSA 3HA4YEHHS OHOJOTMHM B TO3HAHUU 3aKOHOB
MPUPOJIBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTRA;

ujelHas yoexXIEHHOCTh, TOTOBHOCTh K CHYKEHHIO M 3amuTe OTeuecTBa,
OTBETCTBEHHOCTb 32 €ro CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHUE TYXOBHBIX IEHHOCTEW POCCUINCKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHNUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAllUI0 W TMPUHUMATH OCO3HAHHBIC PEIICHUS,
OPHEHTHUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJla B MOCTPOEHUE YCTOMYUBOIO Oy IyIIIEro;

OTBETCTBEHHOE OTHOILIICHUE K CBOUM POAUTEISAM, CO3/IAHUIO CEMbU HAa OCHOBE
OCO3HAaHHOTO MPUHATHS ILEHHOCTEM CEMEUMHOM JKU3HU B COOTBETCTBHM C
TpaguuuaMu HaponoB Poccuu;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOIO M
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOLICHHUI;



MOHMMAHUE YMOIMOHATBLHOTO BO3/ICHCTBHSI )KMBOM MIPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HBIX BHUAAX HCKYCCTBa, CTPEMIICHUE
MPOSIBIIATh KAYECTBA TBOPUYECKOU JINUHOCTH;

5) ¢pusuuyeckoro BocnUTAHUA, GOPMHPOBAHMS KYJbTYPbI 3[I0POBbSI U
IMOIMOHAIBHOIO (JIATONOTYyYHs:

NOHMMAaHHWE W pealu3anus 370pOBOro U 0e30macHoro obpasza JKU3HH
(3mopoBO€  TUTaHHWE, COONIOJIEHUE TUTMEHUYECKUMX TPaBWJI U HOPM,
cOaIaHCUPOBAHHBI PEXUM 3aHSATUH M OTAbIXa, peryispHas (dusuyeckas
aKTUBHOCTH), OEpPEHKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOLIEHUS K
co0CTBEHHOMY (DU3UUECKOMY U TICUXUYECKOMY 3710POBBIO;

MOHMMAHUE 1EHHOCTH TNpaBUJ HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOTO
0€30MacHOro MOBEAEHUS B CUTYAIUsAX, YTPOXKAIOIIUX 3I0POBBIO U )KU3HHU JIIO/ICH;

OCO3HAHUE TOCIEJCTBUNA W HEMPUSTUS BPEIHBIX MPUBBIUEK (YHOTpeOIeHUS
aJIKOT0JIsI, HAPKOTUKOB, KYypEeHUS);

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/ly, OCO3HAaHHE IIEHHOCTH MacTEPCTBA, TPYIOTIO0HE;

FOTOBHOCTb K AKTUBHOM JEATEIBHOCTH TEXHOJOTHMYECKOW W COLUAIBHOM
HaIPaBJIE€HHOCTH, CIIOCOOHOCTh MHUIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIHHO
BBITIOJIHSATH TAKYIO JI€SITEIbHOCTD;

WHTEpPEC K pa3muuHbIM cdepam mpodhecCHOHATBHOU JeATeTbHOCTH, YMEHUE
coBeplIaTh OCO3HAaHHBIM BBIOOp Oyaymied mpodeccun U peaTr30BBIBATH
cOOCTBEHHbBIE KU3HEHHBIE IJIAHBI;

TOTOBHOCTh M CIHOCOOHOCTh K O0Opa3oBaHUI0O W C€aMOOOpa30BaHMIO Ha
NPOTSHKEHUU BCEH JKU3HU;

7) 3K0JIOrH4eCKOro BOCIMTAHMS

HKOJIOTMYECKHU 1I€JIECO00pa3HOE OTHOIICHUE K MPHUPOJE KaK HCTOUYHHUKY
KU3HHU Ha 3eMJie, OCHOBE €€ CYyIIeCTBOBAHMS;

MOBBIIIEHUE YPOBHS SKOJOTMYECKOM KyJNbTYphl: MPUOOpPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNKOB U OLEHKM WX BO3MOXHBIX TMOCIEACTBUM Jid
OKPYXaroUen Cpebl;

OCO3HaHHE TI00ATBHOTO XapaKTepa SKOJIOTMYECKUX MpoOJeM U myTed HuX
peuieHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MpPUOOpETaeMble MpU H3YyYEHUU OUOJIOTUHU
3HAHUS M YMEHUS TIPU pELICHUH NpoOJieM, CBA3AaHHBIX C PalMOHAIBHBIM
MPUPOJIONIONb30BaHUEM  (COOJNIOICHUE  TMpaBWU  TOBEICHUST B  MPHUPOJE,
HaIpaBJICHHBIX HA COXPAaHEHUE PABHOBECUSI B HSKOCHUCTEMAaxX, OXpaHy BHJIOB,
AKOCUCTEM, OHOoChephl);



AKTUBHOE  HEMNPUATHUE JECWCTBHUM, NPUHOCAIIMX BPEd  OKpYXKaroueu
OPUPOAHON Cpele, YMEHHE IPOrHO3UPOBATh HEOJIArONPUATHBIE SKOJOTHYECKUE
IIOCJIEACTBHUS NPEANPUHUMAEMBIX TEUCTBAN U MPEIOTBPAILATD HX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBIIIIEHUS, SKOJOTUYECKON KYJIbTYpHI,
OmbITa NEATEIIbHOCTH AKOJIOTHYECKOMN HAIIPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIIBHOW, KOMMYHMKATUBHOM M COLMAIBHOU
IIPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IIPAKTHYECKOMN IESATEIBHOCTH 3KOJIOTHYECKOU
HaIlpaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHOW MPAKTHUKW, OCHOBAHHOTO Ha JUAJIOTe
KYJbTYp, CHOCOOCTBYIOLIErO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHDE;

COBEpPUICHCTBOBAHUE S3BIKOBOM M YWTATEJIbCKOM KYyJNbTYpbl KaK CpEICTBa
B3aMMO/JICHCTBUS MEXKY JIFOJbMH M MIO3HAHUS MUDA;

NOHMMaHUE creuu(UuK OHONOTHH KaK HayKH, OCO3HaHUS €€ poiu B
(GOpMUPOBAHNUN PAIMOHATIBFHOTO HAYYHOT'O MBIIUICHUS, CO3AAHUU IIEIOCTHOTO
IPEACTABICHHUS] 00 OKpPYXalolEM MHUpPE KaK O €JUHCTBE NPUPOJbI, YEJIOBEKA U
oO1iecTsa, B TMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEM W peleHuu MpodiieM
COXpPAHEHUS IIPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTU OHOJIOTMH AJIi COBPEMEHHOW IMBHIIM3AIINH:
oOecrieueHnss HOBOTO YPOBHS Pa3BUTHS MEIMIMHBI, CO3JaHHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pellaTb PEeCypcHble  MpPOOJEeMbl  pa3BUTHUS
YeJIOBEUECTBA, MOUCKA MyTe BBIXO/A U3 II100aJbHBIX AKOJIOTHYECKUX MPoOsieM U
obOecrieueHus  MepexoJa K  YCTOMYMBOMY  pa3BUTHIO,  pallMOHAIBLHOMY
UCIIOJIb30BAHUIO TPHUPOAHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHHH OHOJOTHUYECKUX 3HAaHUU B IEJsIX
NOBBIIEHUST OOIIEH KyJIbTYphl, €CTECTBEHHO-HAyYHOW TIpaMOTHOCTH, Kak
COCTaBHOHM 4acTH (DyHKIMOHAJIBHOM I'PaMOTHOCTH OOydaromuxcs, Gpopmupyemon
IpU U3Y4eHUH OUOJIOTHY;

IIOHMMAHUE CYHIHOCTH METOAOB ITO3HAHUS, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIONb30BaTh TMOJydyaeMble 3HAHUS i1 aHaiu3a u
O0OBACHEHMsI ABJICHUM OKPY>KAIOIIETO MUpa U MPOUCXOIAIIMX B HEM H3MEHEHHUI,
yMEHHE JefaTh OOOCHOBAHHBIE 3aKIIOYEHHS Ha OCHOBE HAyYHBIX (DaKTOB H
VMMEIOLIMXCS JAHHBIX C LIEJIBIO ITOIYYEHHS TOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEILHO MCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS ISt
penieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYalLIUSX;

OCO3HAaHHME ILIECHHOCTH HAyYHOW JEATEIbHOCTH, TOTOBHOCTH OCYLIECTBIIATH
IIPOEKTHYIO U UCCIEA0BATEIBCKYIO AEATEIbHOCTh HHINBUAYAIBHO U B TPYIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEephIBHOMY  0Opa3oBaHUIO H
caM000pa30BaHNI0, K AaKTMBHOMY IMOJyYE€HHIO HOBBIX 3HAHUN MO OHOJOTUH B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSAMHU.

METAINIPEIMETHBIE PE3YJIBTATBI

MertamnpenMeTHble pe3ysibTaThl OCBOCHUS yuyeOHOTo mpeamera «buomorusn»
BKJIIOYAIOT: 3HAuYuWMble i1  (OPMHUPOBAHUS MHPOBO33PEHUSA OO0YyYaAIOIINXCS
MEXIUCHUIUITMHAPHBIE (MEXIPEAMETHbIE) 00IeHayYHbIe MOHSITUS, OTPaXKAIOIINe
[EJIOCTHOCTh HAyYHOW KapTUHbI MHpa U CHEHU(PHUKY METOJOB TMO3HAHUA,
UCTOJIb3YEeMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHsl, sIBIIEHUE, MPOILIECC,
cUCTeMa, HayuHbI (aKT, MPUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIIEIOBaHNE,  HaONIOJEHHWE, U3MEpPEHHe,  OJKCIePpUMEHT U  JAPYTuXx),
yHHUBEpCaJbHble Yy4eOHbIE JeHCTBUS (IIO3HABATENbHbIE, KOMMYHUKATHBHBIE,

peryJSTUBHBIC), obecrnieynBaroIIme dhopMupoBaHue (hyHKITMOHATTLHON
I'PaMOTHOCTH ¥ COLMAJbHOW KOMIIETEHIIMM OOYyYaloluXcs, CIIOCOOHOCTH
o0OyJarmuxcs MCTIOJb30BaTh OCBOCHHBIC MEXTUCITUTUTMHAPHBIE,

MUPOBO33PEHUYECKHUE 3HAHMS W  YHUBEpPCAJIbHbIE ydeOHbIE JCHCTBHS B
IIO3HABATEJIbHON U COLMAIIBHON MPAKTHKE.

MertanpenMeTHble pe3yibTaThl OCBOEHUS NPOTpaMMbl CPEIHEro OOLIEero
00pa30BaHMs TOJKHBI OTPAXkKaTh:

OBananenue YHHMBEpPCAJIbHBIMH y4eOHBIMHU NMO3HABATEeJIbHBIMH
ACHCTBUAMM:

1) 6azoBble JJOrHYecKHe IeiicCTBHS:

CaMOCTOSITENIBHO  (OpMyNIMpOBaTH U aKTyaJU3UpoOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh MPHU OCBOCHHM 3HAHUI MPUEMBI JIOTMYECKOIO MBIILJIEHUS
(aHanmu3a, CUHTE3a, CPaBHEHMSI, Ki1accuukaimu, 0000IIeHNs ), PACKPBIBATH CMBICIT
OMOJIOTMYECKUX MOHATHH (BBIIEIATh UX XapaKTepHbIE NPU3HAKH, YCTaHABIUBATh
CBSI3U C JPYTUMHU MOHIATHIMMU);

ONpENENATh LEeJIN JEATEIBHOCTH, 3aJaBas IapaMeTpbl M KPUTEpUU HX
JOCTHKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACSATENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCIIOJIb30BaTh OMOJIOrHUYECKHUEe MOHITUS sl 0ObSICHEHUs (DAKTOB U SIBJICHHIMA
KUBOU TIPUPOJIBIL;

CTPOUTh JIOTMUECKHUE paACCYX ACHMUsS (MHIYKTUBHBIC, JEAYKTUBHBIE, IIO
aHAJIOTMM), BBIABISATH 3aKOHOMEPHOCTH W IPOTUBOPEYMS B PacCMaTPHUBAEMBIX
ABIICHUAX, POPMYIHPOBATH BHIBOJBI U 3aKIIOYCHUS;

IPUMEHSTH CXEMHO-MO/IEJIbHBIE cpencrtea Ui IPEICTABIICHUS
CYILIECTBEHHBIX CBSA3€H M OTHOLIEHUM B M3y4aeMbIX OMOJOTMYECKMX OOBEKTaX, a



TakK€  NPOTHUBOPEUHMM  Pa3HOTO  pOJAa,  BBIABICHHBIX B Pa3IUYHbBIX
UH(GOPMAIIMOHHBIX HCTOUYHUKAX;

pa3palaThiBaTh IUIAH PEIICHUs MPOOJIEMBbI C YYETOM aHaIN3a HMMEIOIIUXCS
MaTepHabHBIX U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTUBHI B IEATEIBHOCTh, OLIECHUBATH COOTBETCTBUE PE3YIbTATOB
LEJISIM, OLICHUBATh PUCKU MOCIEACTBUM JESTEIbHOCTH;

KOOPAMHUPOBATh M  BBIMOJHATH pPabOTy B  YCIOBHSX  PEabHOTO,
BUPTYaJIbHOTO U KOMOMHHPOBAHHOTO B3aMMOCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE IPU PELICHUHN )KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIEA0BATEIbCKIE TeliCTBUS:

BJIa/I€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOSKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHuss npoOjeM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSATEIbHOMY TIOMCKY METOJIOB PEIIEHUS MPAKTHUECKUX 3324, TIPUMEHEHHUIO
Pa3IMYHBIX METOJIOB MTO3HAHUS;

UCIIONIb30BaTh pa3jHyYHble BUABl JEATEIBHOCTH IO TOJIYYEHHIO HOBOTO
3HaHUS, €ro HWHTEPIpEeTalMH, MPEoOPa30BaHUIO M TPHUMEHEHHUI0 B Y4eOHBIX
CUTYallUsX, B TOM YUCJIE MPH CO3JaHUH YUEOHBIX U COLMATbHBIX IPOCKTOB;

(dopmMHUpOBaTh HAYYHBIN TUI MBIIUICHHS, BIaJ€Th HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMH MTOHITUSMHU M METOJIaMH;

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIE 3a7aud B OOpa30BaTENbHOM
JESITEIbHOCTH U KU3HEHHBIX CUTYaIUsX;

BBISIBIISITh TIPUYMHHO-CIICJCTBEHHBIE CBS3M UM AaKTyaJIM3MPOBaTh 3ajauyy,
BBIJIBUTATh TUIOTE3y €€ pPELIeHHs, HAaXOAWTb apryMEHThI AJs JOKa3aTeIbCTBA
CBOMX YTBEPXICHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PEILICHUS;

aHAIM3UPOBaTh TMOJYYCHHbIE B XOJE€ pEUICHUS 3a7auyd pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSX;

JaBaTh OLIEHKY HOBBIM CUTYAIMsIM, OILICHUBATh MPUOOPETEHHBIH OIBIT;

OCYIIECTBIISITh LIEJICHANPABICHHBI MOMCK MEPEeHOca CPEACTB U CIOCOOOB
JENUCTBUS B MPO(GECCHOHANTBHYIO CPEy;

yYMETh TMEPEHOCUTh 3HAHWS B IMO3HABATEIBbHYI0O M IPAKTHYECKYIO O0JIacTH
KHU3HEIEeATEIIbHOCTH;

yMETh HHTEIPUPOBATh 3HAHUS U3 PA3HBIX IPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIE HJEU, NpeiaraTh OpUTHHAJIbHBIE MOIXOJbl U PELICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aJbTePHATUBHBIC PEILICHUSI.

3) pabora ¢ nuopmanueii:

OPUEHTHPOBATHCS B PA3IMYHBIX HCTOUHUKAX MHPOpMALUU (TEKCTe yueOHOTro
nocoOusi, HAy4YHO-TIOMYJISIPHOW JHTEeparype, OWOJIOTHYECKUX CIIOBApsAX W
CIPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3zax AaHHbIX, B MHTepHeTe), aHamM3upoBaTh



uH(OPMAITUIO PA3IMYHBIX BUIOB B (HOPM MPEACTABICHUS, KPUTUYECKH OIICHUBATH
e€ I0CTOBEPHOCTh U HEPOTUBOPEUNBOCTH;

dbopMyIMpPOBaTh 3aNPOCHl W MPUMEHSATH PA3IMYHBIE METOJBI MPU MOUCKE U
oTOOpe Omosiorndeckor MHQpopMaIuu, HEOOXOAUMOMN JJISI BBIMOJHEHUS Y4EOHBIX
3aj1ay;

npuoOpeTaTh OIBIT KCHOJB30BaHUS WH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOIH30BAHUS PA3TMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BbIOMpaTh  ONTUMaJbHYI0  GoOpMy  MpeAcTaBICHUS
ouosiorndeckor nHGopMaIuu (CXeMbl, TpaguKu, TUarpaMmbl, TaOJUIIBI, PUCYHKU
H Apyroe);

UCIIONIb30BaTh HAY4YHBIM S3bIK B KayecTBe CpeAcTBa mpu pabdoTe ¢
OvoNornyeckom HHPOpMALMEH: MPUMEHATh XUMHYECKHe, (Qu3nyeckue u
MaTeMaTUYeCKUe 3HaKU W CUMBOJBI, (HOpMYyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh M NPeoOpazoBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  pAacloO3HAaBaHWS W 3aUTHl  WH)OpMaIuwy,
UH(OPMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OgyaieHHe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) ob1menne:

OCYIIECTBIISITh KOMMYHHUKAITUHN BO BCeX cpepax KMU3HU, aKTUBHO YIaCTBOBATh
B JMAJIOTe€ WJIU JIMCKYCCUM MO CYHIECTBY OOCYX IaeMoil TeMbl (YMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHTEIIbHO BBITIOJIHEHUS TpeiaraeMoun
3a/1a4d, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3MUIMH JIPYTUX YYaCTHUKOB
JMajora WiIH JUCKYCCHH);

pacmo3HaBaTh HEBEpOATbHBIE CpEACTBA OOIICHMs, TOHWMATh 3HAYCHUE
COIIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHMSI KOH(MIMKTHBIX CHUTYalIU,
YMETh CMSITYaTh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CTIOCOOAMU OOIICHUS M B3aUMOJCUCTBHS, MMOHUMATh
HaAMEPEHUS IPYTUX JIIOJIeH, MPOSBISATh YBAKUTEILHOE OTHOIICHUE K COOCCETHUKY
U B KOppPEKTHOM popme popMyarpoBaTh CBOM BO3PAKECHHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHsSI C HCIIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAsI IesiTeJIbHOCTh:

MOHUMATh M KCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYATBHON
paboThI IPH PEIICHUH OUOJIOTHYECKOU MpoOIeMbl, 000CHOBBIBAThH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIIOBBIX (POPM B3aMMOJEHCTBUS NIPU PElIeHUH Y4eOHOMU 3a/1auu;

BBIOMpPATh TEMAaTHUKy U METOJAbl COBMECTHBIX JACHCTBUH € Yy4ETOM OOMIMX
MHTEPECOB M BO3MOXHOCTEH Ka)JI0T0 WieHa KOJIJICKTUBA;



IPUHAMAThb LEIM  COBMECTHOM  JEATEIbHOCTH, OPraHU30BBIBATH U
KOOPJIWHUPOBATh AECUCTBUA MO €€ NOCTHKEHHIO: COCTaBJISATh IUIAH JICWCTBHM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYAaCTHHKOB, OOCYXKIaThb pe3yJbTaThl
COBMECTHOH paboThI;

OLICHMBATh KadeCTBO CBOEr0 BKJIAJa M KaXJOr0 YYaCTHMKAa KOMAaHIbI B
001 pe3ynbTaT no pazpaboTaHHBIM KPUTEPHUSIM;

Ipe/iarartb HOBBIE IIPOEKTHI, OLEHUBATh HJIEH C TO3MLHHM HOBH3HBI,
OPUTMHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIATh IO3UTUBHOE CTPAaTETHYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSIBJIATH TBOPUYECTBO U BOOOPAKEHUE, ObITh NHUIIUATUBHBIM.

OgyaieHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMHU ACHCTBUAMM:

1) camoopranu3anus:

UCIIOJIb30BaTh OHMOJIOTMYECKUE 3HAaHUS [UIsl BBISIBICHUA MpoOJIEM U UX
pEILICHUS B AKU3HEHHBIX U YUEOHBIX CUTYalUsX;

BBIOMpPAaTh HAa OCHOBE OMOJIOTMYECKMX 3HAHUHA 1EJIEBbIE M CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBMAX M IOCTYIIKax IO OTHOLICHHIO K JKMBOM IPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJIBHO OCYILECTBIIATh ITO3HABATEIIBHYIO JESITEIBHOCTD, BBISBIATH
po0JieMbl, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3a7jaul B 00pa30BaTEIbHON
NEATEIBHOCTH U JKM3HEHHBIX CUTYaLHsIX;

CaMOCTOSITENIbHO  COCTaBJSATh IUIAH pEIIeHHs MpoOJeMbl C  y4€ToM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U IPEAIIOYTEHUH;

JaBaTh OLIEHKY HOBBIM CUTYaLlHsM;

pacIupsATh paMKH y4eOHOTro NMpeAMETa Ha OCHOBE JINYHBIX NMPEATNIOYTEHU;

JieNaTh OCO3HAHHBINA BBHIOOP, apTyMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHHUE;

OLICHUBATh IPUOOPETEHHBIN OMBIT;

CIocOOCTBOBAaTh (POPMUPOBAHUIO M IPOSBICHUIO IIMPOKOH SPYIULUU B
pa3HbIX 00JIACTAX 3HAHWK, MOCTOSHHO MOBBIIIATH CBOM OOpa30BaTEIbHBIN H
KYJbTYPHBII YPOBEHD.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JCATEIBHOCT,
OLICHMBATh COOTBETCTBUE PE3YyJIbTATOB LEIISIM;

BJa/JeTh  HAaBBIKAMU  [O3HABATEIbHOM  peQuieKCMM  Kak  OCO3HAHMSA
COBEpIIAEMBIX JCHCTBUM M MBICIUTEIBHBIX NPOLIECCOB, HX PE3YIbTATOB H
OCHOBaHUM, UCIOJB30BaTh MPUEMBI pe(IeKCUH Uil OLEHKHU CHUTyalluH, BblIOOpa
BEPHOTO PEILIECHUS;

YMETb OLEHUBATH PUCKH W CBOECBPEMEHHO IPUHUMATh PELICHUS IO HX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX IIPH aHajIu3€ pe3yJIbTaToOB
NEATEIIBHOCTH;

3) npuHsTHE CeOs ¥ IPYTUX:

IPUHUMATH ce0sl, TOHUMAsi CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI W apryMEHTBl IPYIMX IIPH aHaau3€ pe3yJbTaToB
NEATEIIBHOCTH;

IpU3HaBaTh CBOE MPaBO U MPABO JPYIUX HA OIINOKH;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

ITpenmeTHble pe3yabTaThl OocBoeHUss nporpamMMbl COO mo Ouosioruu Ha
0a30BOM YpOBHE BKIIFOUAIOT crienuduueckue ajis yaeoHoro npeamera «buomornsn
HAy4YHbIE 3HAHMSI, YMEHUS U CIOCOOBI IEUCTBUI MO OCBOEHUIO, HHTEPIPETALNUN U
IpeoOpa30BaHUIO 3HAHUM, BUBI IEATEIBHOCTH MO MOJIYYEHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUM B Pa3iMuYHbIX Y4E€OHBIX CUTYyallUsX, a TaKXKe B pEasIbHbIX
KU3HEHHBIX CUTYallUsAX, CBA3aHHBIX C Ouosoruei. B mporpamme mnpenMerHbie
pE3yNbTAThl IPEACTABIECHBI IO F01aM 00yYEHUS.

[IpenMeTHbIe pe3yabTaThl OCBOEHUSI yueOHOro mpeameta «buonorus» ¢ 10
KJjlacce I0JKHBI OTPaXaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE W POJIM OMOJIOTUU B CUCTEME HAYYHOI'O
3HAaHUS ECTECTBEHHBIX HayK, B (OPMHUPOBAHHHM COBPEMEHHOH €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpPAa M HAyYHOIO MHPOBO33PEHHMS, O BKJIAJ€ POCCHUICKHUX WU
3apyOeKHBIX Y4YEHBIX-OMOJIOTOB B Pa3BUTHE OHOJOTUH, (PYHKIIMOHAIHHOU
I'PaMOTHOCTH Y€JIOBEKa JUIsl pEIIEHUs dKU3HEHHBIX 3a71a4;

YMEHHME PACKPBIBaTh COAEpKAHME OMOJIOIMYECKHX TEPMHUHOB M IOHSITHIA:
KU3Hb, KIJETKAa, OpraHu3M, MeTaboau3Mm (0OMEH BEHIECTB W MPEBpaIlCHHE
DHEPrUMr), TOMEOCTa3 (CaMOperyJssiuus), YpOBHEBAs OPraHU3aLMs JKUBBIX CHCTEM,
CaMOBOCITPOU3BEICHNE (PETIPOTYKIHS ), HACIEACTBEHHOCTh, U3MEHUNBOCTh, POCT U
pa3BUTHE;

YMEHHME H3JlaraTb OWOJIOTMYECKHE TEOopuu (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAs, LEHTPaJbHasg JOrMa MOJIEKYJIpHON Ouosioruu), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBusnosa) u ydenus (0 meHTpax MHOroo0Opasus u
IPOUCXOXKIEHUS KyJIbTypHbIX pacteHuil H. W. BaBuiosa), onpenensitb rpaHuLbl
UX IPUMEHUMOCTH K )KMBBIM CUCTEMAM,;

YMEHHE BJaJIeTh METOJAMHU HAYYHOTO MO3HAHUS B OMOJIOTUH: HAOIIOICHHUE U
ONMCAHUE JKUBBIX CHCTEM, IMPOLIECCOB W SIBJICHWW, OpraHU3alys U IPOBEICHUE
OMOJIOTMYECKOTO  OKCIEPUMEHTa,  BBIABIDKEHHWE  THIOTE3bl,  BBISABICHUE
3aBUCHUMOCTH MEXKIY HCCIEIyEMbIMU BEJIMYMHAMH, OOBSCHEHUE IOJTYYEHHbIX



pe3yabTaTOB, MCIOJIb30BAaHHBIX HAYYHBIX MOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JIeNIaTh BBIBOJIBI HA OCHOBAHUU MOJTYUYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIICIATH CYIIECTBEHHbIE MPU3HAKKA BHPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEILECTB U IPEBPALIEHUS 3HEPIUU B KIETKe, (poTOCHHTE3a,
IUIACTUYECKOr0 M 3HEPreTHYecKoro oOMEHa, XEMOCHUHTE3a, MHUTO3a, Meno03a,
OIUIOIOTBOPEHUS, PAa3MHOXKEHHS, WHIUBUAYaJbHOTO PA3BUTHUS OpraHU3Ma
(oHTOTEHER);

YMEHHME NPUMEHATh IOJIyYEHHbIE 3HAHUS U1 OOBSICHEHUS OMOJIOTMYECKUX
IPOLIECCOB U SIBJICHMM, JJI MPUHATUSA NPAKTUYECKUX PEIICHUN B MOBCEIHEBHOU
XKHU3HU C IeNpl0 obecrieyeHUs 0e30MacHOCTH CBOETO 3I0POBbsi M 30POBbS
OKPY’KAIOIIMX JIOACH, COOII0IEHUSI HOPM IPaMOTHOTO TIOBEJICHUS B OKpPY KaroIen
IPUPOJIHON cpene, MOHMMAaHUE HEOOXOAMMOCTH HCIOJIb30BAaHUS JOCTHIKEHUN
COBpEMEHHOM  Ouosormu U OMOTEXHOJOTMH Ui PalMOHAJIbHOIO
IPUPOAOIIOIb30BAHNS;

YMEHUE pEeIIaTh 3JJIEMEHTAPHbIE TIE€HETUYECKHE 3aJadyd Ha MOHO- U
JUTHOpUIHOE CKpPELIMBAaHHE, CLEIUIEHHOE HACJEeI0BaHUE, COCTABIIATH CXEMBI
MOHOTMOPHUIHOTO CKpEIIMBaHMs AJIs MpeicKa3aHUsl HAcJleJOBaHMs MPU3HAKOB Y
OpraHHU3MOB;

YMEHHE BBIMOJIHATH J1a0OpaTOpHbIE M MpaKTHYECKHe pPadOThI, COOIIOAThH
npaBuiia npu paboTe ¢ yueOHBIM U Ta0OpaTOPHBIM 000PYI0BaHUEM;

YMEHHME KPUTHUECKH OLEHUBAaTh W HHTEPIPETUPOBATH HH(OOPMALHIO
OMOJIOTMYECKOTO  COJAEP)KAHMS, BKJIIOYAIOIIYI0 IICEBJOHAYYHbIE 3HAHHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MAcCOBOM MH(OpMaLMK, HAYYHO-IIOMYJISIPHbIE
MaTepuabl), 3TUYECKHE ACIEKThl COBPEMEHHBIX HCCIEJOBAaHUN B OHOJIOTHH,
MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE INHCbMEHHBIE U YCTHBIE COOOIIEHMUS,
0000111251 OMONOTMYECKY0 MH(POPMALIMIO U3 HECKOJIBKMX HUCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUHHBIN anmnapat OMOJOTHH.

[IpenmeTHbIe pe3yabTaThl OCBOEHUS ydeOHoro mpeameta «buonorus» ¢ 11
Kjlacce JOJDKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOI'O
3HAHHUS E€CTECTBEHHBIX HAayK, B (OPMHPOBAHUM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpPAa M HAyYHOIO MHPOBO33PEHHMS, O BKJIAJ€ POCCUICKHUX WU
3apyOeKHBIX Y4YEHBIX-OMOJIOTOB B Pa3BUTHE OHOJOTUH, (PYHKIIMOHAIHHOU
I'PaMOTHOCTH Y€JI0BEKa JUIsl pEIICHUs dKU3HEHHBIX 3a71a4;

YMEHHME PACKPBIBaTh COAEpKAHME OMOJIOIMUYECKHX TEPMHUHOB M IOHSITHIA:
BUJ, TIONYJIALNS, T€HO(OH, 3BOIIOLUS, ABMXKYIINE CUIIBI ((PAKTOPBI) IBOJIIOLINH,
IPUCIIOCOOTICHHOCTh OPraHU3MOB, BHI000pa30BaHHE, SKOJIOTHUECKHE (PaKTOPHI,



IKOCHCTEMa, TMPOIAYLEHTbI, KOHCYMEHTBHI, PpEIYyLEHThl, LeNu MUTAHUA,
AKOJIOTHYECKas MpamMua, OMoreonenos, onocdepa;

YMEHHE WH3JaraTh OHOJOTHYECKHE TEOpUH (3BOJIOIMOHHAsA Teopus Y.
JlapBUHa, CHHTETHYECKash TEOPHUsl DBOJIOIMM), 3aKOHBI U 3aKOHOMEPHOCTHU
(3apoapimieBoro cxoactBa K. M. Bbapa, uepenoBaHusi riaBHBIX HANpaBiICHUN U
nyteit ’Bomoruu A. H. CeseprioBa, yuenns o 6mochepe B. . Bepranckoro),
OTIPECIIATh TPAHUIIBI UX IPUMEHUMOCTH K )KHBBIM CUCTEMaM,;

YMEHHE BJAJI€Th METOAAMH HAYYHOTO TIO3HAHMS B OMOJIOTUHU: HAOIIOACHHUE U
ONMCAHUE >KUBBIX CHUCTEM, MPOLIECCOB U SIBICHWM, OpraHu3alMs U IPOBEACHHE
OMOJIOTMYECKOT0  HDKCIEPUMEHTA,  BBIABM)KEHHWE  TMIOTE3bl,  BBISIBICHUE
3aBHCHUMOCTH MEXAY HCCIEAYyEMbIMU BEIUYMHAMH, OOBSICHEHHE IMOJyUYEeHHBIX
pe3yabTaTOB, MCIOJIb30BAaHHBIX HAYYHBIX MOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JIeJ1aTh BBIBOJIbI HA OCHOBAHUU TOJYYEHHBIX PE3YJIbTaTOB;

YMEHHME BBIICIATh CYIIECTBEHHBIE IPU3HAKU CTPOEHUS OMOJIOTMYECKUX
OOBEKTOB: BHJOB, NOMYJALMHA, TMPOIYIEHTOB, KOHCYMEHTOB, PEAYICHTOB,
OMOreoleHO30B M H3KOCHUCTEM, OCOOEHHOCTH IPOLECCOB: HACJIEICTBEHHOU
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUsl, MPUCIOCOOIEHHOCTH
OpraHM3MOB, JI€WCTBUS D3KOJOTMYECKUX (AKTOpPOB HA OpPraHU3MbI, MEpEeHOca
BEUIECTB M IIOTOKA JHEPIMH B HKOCHCTEMAX, AHTPOIOTE€HHBIX WM3MEHEHHH B
IKOCHCTEMAax CBOEM MECTHOCTH, KPYroBOpOTa BEIIECTB U OHMOTr€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

YMEHHME NPUMEHAThH IOJIyYEHHbIE 3HAHUS I OOBSICHEHUS OMOJIOTMYECKUX
IPOLIECCOB U SIBJICHWM, JJI NPUHATUSA MPAKTUUECKUX PEIICHUN B MOBCEIHEBHOU
KU3HU C Leaplo obecriedyeHus: Oe30IaCHOCTU CBOETO 3A0POBbsl U 3/10pPOBbS
OKPY’KAIOIINX JIFOACH, COONII0IEHUSI HOPM IPaMOTHOTO TIOBEJICHUS B OKPY KaroIen
IPUPOJIHON cpene, MOHUMAHUE HEOOXOIMMOCTH HCIOJIB30BAaHUS JOCTHXKEHUN
COBPEMEHHOM OMOJIOTMY /1711 pallMOHAJIBHOTO MPUPOIOTIONIb30BAHMS;

YMEHHE PEelIaTh dJIEMEHTAapHbIe OMOJIOIMYECKUE 337aud, COCTABIIATH CXEMBI
MEepEeHOCca BEIIECTB U IHEPTUH B IKOCHUCTEMAaX (LIeMH MUTAHUS);

YMEHHE BBIMOJIHATH J1a0OpaTOpHbIE M MpPaKTUYECKHEe pPadOThI, COOIIOAThH
npaBuiia npu paboTe ¢ yueOHBIM U Ta0OpaTOPHBIM 000PYI0BaHUEM;

YMEHHME KPUTHUECKH OLEHUBAaTh W HHTEPIPETUPOBATh HHOOPMALHIO
OMOJIOTMYECKOTO  COJAEP)KAHMS, BKJIIOYAIOIIYIO IICEBJOHAYYHbIE 3HAHHUS U3
pa3IMYHBIX UCTOYHHUKOB (CPEACTBA MAacCOBOW MH(pOpPMALIMU, HAYYHO-TIOMYJISPHBIE
MaTepuaibl),  paccMaTpuBaThb  TIJOOalIbHBIE  SKOJIOTHYECKHE  MPOOJIEMBbI
COBPEMEHHOCTH, (POPMHUPOBATH 10 OTHOLLIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHHME CO3/1aBaTh COOCTBEHHbIE IMHCBMEHHBIE U YCTHBIE COOOIIECHMUS,
0000111251 OMONOTMUYECKY0 MH(POPMALIUMIO U3 HECKOJIBKMX MCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUHHBIN anmnapar OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iesioB U TeM ungpoBbie
Ne i/ P Konrtpoabnbie IIpakTnueckue (ubp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
bu6mmoreka [IOK
1 bronorns kax Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKuBbIe CHCTEMBI M X OpraHu3aIus 1 bubmorexa HOK
P H https://m.edsoo.ru/7f41c292
. bubmuorexa [JOK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 https://m.edsoo.ru/7f41c292
Bbu6nmmoreka [JOK
4 IKH3HEACATENEHOCTS KICTKH 0 https://m.edsoo.ru/7f41c292
5 PazMHOXeHUE U MTHANBUYAJIbHOE PA3BUTHE 5 1 bubmmoreka [JOK
OpPraHU3MOB https://m.edsoo.ru/7f41c292
6 HacnencTtBeHHOCTh M UBMEHUYUBOCTh 8 15 bubmuorexa [JOK
OpPraHUu3MOB ' https://m.edso0.ru/7f41c292
7 Cenexkuust oprann3MoB. OCHOBBI 3 bu6mmoreka [IOK
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41c292
Bbu6nmmoreka [JOK
8 Pescpiioe Bpens ! https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 4




11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoabnbsie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsI padoThI
pecypcsbl
bu6mmoreka [IOK
1 IBoMIOUKOHHAS bHONOTHA 9 1 https://m.edsoo.ru/7f41cc74
5 Bo3HHKHOBEHUE U pa3BUTHE KU3HU HA 9 05 bubanorexa [HOK
3emite ' https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
3 OpraHH3MBI i OKpYIKaIOWas cpeia > ! https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
4 Coo0r11iecTBa ¥ HKOJIOTHYECKUE CHCTEMBI 9 https://m.edsoo.ru/7fA1cc74
bu6mmoreka [IOK
° Pesepeiioe spens 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 2.5







IHOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acos JJIeKTPOHHbIE
Ne Hdara uudposbie
Tema ypoka Kontponbnbsie IlpakTnyeckue
n/n Bcero U3yuyeHusi oOpa3oBaTesibHbIE
padoThI padoThI
pecypchl
but6mmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.edso0.ru/863e6122
https://m.eds00.ru/863e632a
MeTo1bl TO3HAHUA KMUBOW TPUPOIBI.
[TpakTrueckas padota Ne 1
2 «Mcnonb30BaHne pa3TUIHBIX 1 0.5 bubmorexa [TOK
P ' https://m.eds00.ru/863e6122
METOHOB NP U3y4YECHUU
OMOJIOTMYECKUX 00BEKTOBY
3 buonornueckne cucTeMsl, IPOLECCHI 1 bubmmoreka [JOK
U UX U3yYCHHE https://m.eds00.ru/863e6564
4 XuUMHYECKUM cOoCTaB KIIeTKH. Bona u 1 bubmunoreka LIOK
MUHEPAIBHBIE COJIU https://m.edsoo.ru/863e674e
bubmunoreka LIOK
b . 1
° e, COCTaB 1 CTPOCHHE GenKOB https://m.eds00.ru/863e6b72
depMeHThI — OHOJIOTHYECKHE
karanu3aTopsl. JlabopaTopHas
6 pabota Ne 1 «3ydenue 1 05 bubmmoreka [JOK
KATATUTUYECKOW aKTUBHOCTH ' https://m.eds00.ru/863e6b72
dbepMeHTOB (Ha MpUMepe aMUJIa3bl
WJIU KaTajasbl)»
b K
7 VYraesoapl. JIumuasl 1 nbmorexa [10

https://m.eds00.ru/863e6870




bubmunoreka LIOK

8 Hyxwrennostie knenotst. AT® https://m.eds00.ru/863e6d5c
9 Hcropust u METObI N3yUEHHUS bubmmoreka [JOK
kietku. Knerounas teopus https://m.eds00.ru/863e6e88
10 Knerka kak 1iegocTHas KuBast
cucTema
CTpoeHue 3yKapuoOTHYECKOUN KIIETKH.
JlaGopaTopnas padora Ne 2
«M3yueHune cTpoeHns KIETOK bu6nuorexa LIOK
11 pacTeHuil, KUBOTHBIX, TPHOOB U 0.5 https://m.edsoo.ru/863e6ff0
OaKTepHii Mo MUKPOCKOIIOM Ha https://m.eds00.ru/863e716¢c
TOTOBBIX MUKpOIIpENapaTax u ux
OTIHCAHUE»
bubmunoreka LIOK
12 OOMeH BelecTB WM METa00JIN3M https://m.edso0.ru/863e766¢
bubmunoreka LIOK
13 Potocures. XemocHnTes https://m.eds00.ru/863e7c98
. bubnuoreka [IOK
14 JHepreTicckuii 0omen https://m.edso00.ru/863e7aae
JKu3HeHHbIN IUKIT KIETKU. [lenenue
KJeTku. Muto3. JlabopaTopHas Bu6morexa LIOK
15 paborta Ne 3 «HaGmronenne MuTo3a B 0.5 https://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKa KOpEIIKa JIyKa Ha
TOTOBBIX MUKpPOIIpEnapaTax»
buocunres 6enka. Peaknus bubnuoreka [IOK
16
MAaTPUYHOI'O CUHTE3a https://m.eds00.ru/863e796e
bubmunoreka LIOK
17 Tpascasnus — Guocnes benka https://m.eds00.ru/863e796e
18 Hexknerounsie ¢popmbl )KU3HH — Bu6muotexa [JOK




BUPYCBI

https://m.edso0.ru/863e7540

bu6mmoreka [IOK

19 DopMbI pa3MHOKEHUST OPTaHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
N but6mmoreka [IOK
20 Meitos https://m.edso00.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJOBBIX
KJIeTOK. OII0g0TBOPEHHE.
JlaboparopHuas pabota Ne 4 bu6nuoreka [IOK
21 0.5
«M3y4yeHne cTpoeHus MOJOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha I'OTOBBLIX
MUKpOTIpenaparax»
99 NunuBuyanbHOE pa3BUTHE bu6nuoreka [IOK
OpraHu3MOB https://m.eds00.ru/863e8436
93 ['eneTnka — Hayka o bubnmoreka [JOK
HACJIE€ACTBEHHOCTH U N3MEHYNBOCTU https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTHU HACIEAOBaHUS
24 MIPU3HAKOB. MOHOTHOPHIHOE bubmorexa OK
P ' pr https://m.eds00.ru/863e8878
CKpEIIUBaHNE
UTHOPHUIHOE CKpeUIUBaHUE. 3aKOH
25 fezzamimilmro Hai.ﬂ[: OBaHUS bubmorexa [IOK
A https://m.eds00.ru/863e89a4
MPU3HAKOB
CleIUIEHHOE HACIEIOBaHUE
npu3HakoB. JlaboparopHas pabota
Neo 5 «M3yuenue pe3ynbTaToB bu6nuoreka [IOK
26 0.5
MOHOTHOPUAHOTO U AUTHOPHUIHOTO https://m.eds00.ru/863e8c60
CKpELIMBAHUA Y JPO30(HIIbI HA
TOTOBBIX MUKpPOIIpEnapaTax»
27 I'eneruka mmona. Hacinenosanue bu6mmoreka [IOK




IMMPU3HAKOB, CICIVICHHLIX C IMOJIOM

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

HN3menunBocth. HenacnencrseHHas
U3MEHUYUBOCTh. JlaboparopHas

pabota Ne 6. Uzyuenue bu6nuoreka [JOK
28 . 1 0.5
MOIU(DUKAITIOHHON U3MEHUHNBOCTH, https://m.eds00.ru/863e8efe
MOCTPOCHUE BAPUAIIMOHHOTO Psia U
BApUAIMOHHOW KPUBOM»
HacnencrenHas "3MEHYHBOCTb.
29 Jlaboparopnas pabota Ne 7. 1 05 bu6nuoreka [IOK
«AHanu3 MyTauil y 1po3o¢puisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpPOIIpEnapaTax»
but6mmoreka [IOK
30 Peterinia seronexa ! https://m.eds00.ru/863e8d78
PesepBHeIil ypok. O600IICHHE T10
31 Teme «HacnencTBeHHOCTh U 1
U3MEHUYUBOCTH OPTaHU3MOB)
but6mmoreka [IOK
32 CeneiiA Kak Hayka i MpoLece ! https://m.eds00.ru/863e9214
33 MeTo/ bl U TOCTUKEHUS CeNIEKIINU 1 bubnuoteka [JOK
pacTeHUH U KUBOTHBIX https://m.edsoo.ru/863e9214
34 broTrexHoorus Kak oTpacib 1 bubnmoreka [JOK
MPOU3BOACTBA https://m.edso0.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34 4

[NPOT'PAMME




11 KIIACC

Kosaun4yecTBo 4acos JJIeKTPOHHbBIE
Ne Hdara uudposbie
n/n Tewa ypoka Bcero Konrpoakueie  Ipaxruiecikue u3ydeHusi oOpa3zoBaTe/bHbIE
padoThI padoThI
pecypcebl
1 DBOJIIOLMS U METOJIbI €€ U3YUEeHUS 1 bubmmorexa [OK
https://m.edso00.ru/863ea20e
5 Hcrtopus pa3BuTHs IpEACTABICHUN 1 bu6nuoreka [IOK
00 3BOIOLIUN https://m.eds00.ru/863e9570
bu6mmoreka [IOK
3 Miipoososmions ! https://m.edso0o.ru/863e9cle
[Tomymsimus Kak IeMeHTapHas
€IMHUIIAa BUJA U SBOJIOIIH.
4 Jlaboparopnast pabora Ne 1 1 0.5 bubmorexa [TOK
https://m.edso0.ru/863e99c6
«CpaBHEHHE BUJIOB 10
MOP(}OITOTHIECKOMY KPUTEPHIO)
5 JIBrOKyIIHMe CUITbI (3J1EMEHTapHBIC 1 bu6nuoreka [IOK
(haKTOpHI) SBOTIOLNH https://m.edso0o.ru/863e9da4
. bubnuoreka [IOK
6 EcrecTBennblit 0TOOP U €10 HOpMBI 1 https://m.edso0.ru/863e9ed
Pe3ynbTaThl 3BOMIOLMN:
MPUCIIOCOOJIEHHOCTh OPTaHU3MOB U
7 BH1000pazoBanue. JlaboparopHas 1 05 bu6nuoreka [IOK
pabora Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MPUCTIOCOOJICHHOCTH OpTaHu3Ma U e€
OTHOCHUTEIILHOTO XapaKTepar»
3 Hamnpasnenus u nytu 1 bubmmoreka [JOK

MaKpO3BOJTOIHNN

https://m.edsoo.ru/863e9cle




HeoOpatumocTs 3BoMIONINN

Ucrtopus xu3Hn Ha 3emMiie U1 METObI

10 N
e€ u3yyeHus
1 ['MnoTte3sl MPOUCXOKACHUS KUZHU bubmmoreka [JOK
Ha 3emuie https://m.edso00.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMIie 1o 3pam U bubmmoreka [JOK
rnepuoaam https://m.edso0.ru/863ea6be
OCHOBHBIE 3TaIlbl BOTIOIUU
PaCTHTENHHOTO U KUBOTHOTO MUPA.
[TpakTuyeckas padora Ne | bu6nuorexa LIOK
13 0.5
«M3ydyeHre HCKOIIaeMBIX OCTaTKOB https://m.edsoo.ru/863ea8hc
pacTeHUN U KUBOTHBIX B
KOJUTEKIIUSX »
14 CoBpeMeHHas cuctema bu6nuoreka [IOK
OpraHr4eCcKOro Mupa https://m.edso0o.ru/863ea48e
but6mmoreka [IOK
15 DBOJIOIMS YeTIOBEeKa (aHTPOIIOTEHE3) https://m.edsoo.ru/863eac2c
16 JBroxymue cuitbl (paxTopsl) bu6nuoreka [IOK
aHTpOIOTeHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJIUU IBOJIOLUN
YesioBeKa
18 UYenoBeyeckue pacsl U NPUPOIHBIE bu6nuoreka [IOK
aJanTalnyuy 4eIoBeKa https://m.eds00.ru/863eaea2
PeseprubIil ypok. O600611eHIE IO
19 TeMe «BO3HUKHOBEHHE U PA3BUTHE
JKU3HU Ha 3eMiie»
20 DKOJIOTHS KaK HayKa
21 Cpenpl OOUTaHUS U SKOJIOTHYECKUE bubmunoreka LIOK




(baxTopsl

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

AbGuoTtndeckue (HaKTopshl.
Jlaboparopnas pabota Ne 3.
«Mopdomnoruueckue 0COOCHHOCTH

. bubmuoreka [{OK
22 pacTeHuil U3 pa3HbIX MECT 0.5
https://m.edso00.ru/863eb10e
obutanus». JlabopaTopHas pabora
No 4. «Bnusgnue cBeta Ha POCT U
pa3BUTHE YCPEHKOB KOJIEyCa»
bubmunoreka LIOK
23 buorurieckue paxToper https://m.eds00.ru/863eb348
DKOJOTUYECKHIE XapaKTePUCTUKU
nonynsiuu. [Ipaktuueckas pabora
24 Ne 2 «JToncyéT INIOTHOCTH 0.5
TOIYJISIIIUI pa3HBIX BHJIOB
pacTeHui»
o5 Coo0riecTBa OpraHu3MOB — bubmmoreka [JOK
OmoIeH03 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKHE CUCTEMBI bubmuoreka [JOK
(9KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE TIOKA3aTEeIN YIKOCUCTEMBI.
27 DKOJIOTHYECKUE TTUPAMUJIBI. bubnnorexa [IOK
Ny https://m.edsoo.ru/863eb5fa
CaoiictBa 3xocuctem. Cykieccust
28 [IpupoHbIe 3KOCUCTEMBI
29 AHTPOTIOTEHHBIE YKOCUCTEMBI
30 buocdepa — rinobanpHas bubmmoreka [JOK
JKOCHCTEMA 3eMIIU https://m.edso00.ru/863ebb5e
31 3aKOHOMEPHOCTHU CYILIECTBOBAHUS bu6nuoreka [IOK

o6uocdepsl

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




32 YenoeuecTBo B Onochepe 3eminn 1
33 CocyuiecTBOBaHHE TPUPOJIBI U 1 bu6nuoreka [JOK
YeJI0BEYECTBa https://m.edsoo.ru/863ebale
PesepBubIil ypok. O0001ICHIE TEMBI
34 «Co0011ecTBa ¥ YKOJIOTMUECKHE 1
CUCTEMBI»
OBIIEE KOJIMYECTBO YACOB I10 34 95

I[TPOIT'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYHEHUKA

* buonorusa. O6mas 6uonorus, 10 knace/ Cupornazos B.U., Aradonosa 1.b.,
3axaposa E.T., O0uiectBo ¢ orpaHn4eHHON OTBETCTBEHHOCTHIO «/[PODAY;

Axunonepnoe o6mectso «M3narensctBo «IIpocsemenne

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

A.I0.Nonuera. A.B.Topranos. buosiorust B cxemax u tadauiax 9KCMO
Mockga. 2012 T

I'. N. Jlepuep. buonorus. [Tonnbiii cipaBouHuk juist noarotoBku Kk E I 3. M.
Actpens 2012 1

['otoBumcs k EI'D. Obmas 6uonorus M Ipoda 2012 r

EI'D 2012 r. buonorusi. M. Actpens 2012r

EI'D. Obmas 6uonorus. KoHTponbHbIE U3MEpUTENbHBIE MaTepuaibl M
[TpocBemenne 2012 r

N.P. MyxamexkanoB. MacTtepckast yunurtens « TecTbl, 3a4eTsl, omnonpocs! 10-
11 kmace» M «BAKO» 2007 ¢

O6mrast ouonorusti: Yueonwnk / [lox pen. Koncrantunosa B.M.. - M.: Academia,
2018. - 704 c.

Bopontios, H.H. buonorus. O6mas 6uosnorus. 10-11 kinaccel: YueOHUK 115

ob1eo0pa3zoBaTeNbHBIX yupexaeHuii: bazoseiit yposens / H.H. BopoHiios. - M.



ITpocs., 2022. - 304 c.

Hetima-Cuonuniikas, M.A. O011as u caHuTapHasi MUKPOOUOJIOTHS C TEXHUKOM
MUKPOOUOJIOTUUECKUX UCCaeAoBaHu: YueOHoe mocooue / M.A. Jleitma-
Cuonunnxkas. - CII0.: JIlans, 2022. - 588 c.

3axapos, B.b. Pabouas terpaas mo o6mieit 6nonoruu: 10-11 kmacc: k: YueOHUKY
B.b. 3axapoBa, A.I'. Mycradpuna, B.. Cuormnazosa, H.M. Uepnonoii "O0mras
ounonorus. 10-11 kmacc" / B.b. 3axapos, E.T. 3axapona, A.J[. Kynaes, B.H.
CuBornazos. - M.: Dk3ameH, 2. - 157 c.

T A JloBkosa. [ToaroroBska k onmumnouaaam o ouosioruu 8-11 xkinaccos. M

Aitpuc-tipecc 2011

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET

www.informika.ru - anektponHsiii yaueonuk "buomorus" (Bep. 2.0 - 2000) u3
rukiia "Obyyaromnue YHIUKIoneann". - Y4ueOHbI Kypc, KOHTPOILHBIE BOTIPOCHI.

(Kak nonb3oBartscs - cM. "Tlomors".)

www.college.ru - pazaen "OTkpbiToro Kouiemka" nmo buonoruun. YueOHuk,

moaenu, On-line TecTsl, yauTesio.



www.skeletos.zharko.ru - "OnopHo-nBUraTensHas cucTeMa 4eioBexa'.
OO6pa3zoBartenbHbIN calT no npeamety buonorus, kypc Yenosek. CtpoeHue
ckenera. Meieynast cuctema. Kak 3to padotaet. [Ipunoxxenus: 2 CKeJleTHbIX

OHIUKIIONCANN; JJIA YUUTCIIA - YPOKH, J'Ia60paT0pHBIC, 6 TECTOB C OTBETaAMHU.

www.biodan.narod.ru - "buo/lan" - buonorus ot ansl. HoBocTu 1 0630psI 110
ownonoruu, 3xkosiorun. [IpodiieMbl 1 Teopuu. ECTh TeMaTHUeCKHe BBITYCKH,

doToranepeu, 6uorpapuu BEIUKUX YUEHBIX, CIIELCIOBAPD.

www.bio.lseptember.ru - nns yuuteneit "5 uny Ha ypok buonorun". Cratsu mo:

Bboranuke, 30010orun, buosornu - Yenosek, O0miei 010a10rnu, KOJI0THH.

www.bio.lseptember.ru - razera "buonorus" (Mexay BbIX0OIOM OYEPETHOTO
HOMeEpa ra3eThl U MOSIBIICHUEM MTOJTHOTEKCTOBOM BEPCUU HOMEpa Ha caiiTe

YCTaHOBJICH I'OJI0OBOM HHTEPBa)

www .kozlenkoa.narod.ru - Orot caiit Koznenko A.T'. - npenogaBarens u 1is
npernoaBaTenei, Uit TeX, KTO YYUTCS CaM U YYUT JPYTUX; OYHO U
JTUCTAHIIMOHHO, OMOJIOTUH, XMMHH, IPYTHM MPEIMETAM - C TOMOIIBIO

KoMInbroTepa u IHTEpHET.

www.nsu.ru buojorus B BOIIPpOCAax M OTBCTAX - YUCHLIC HOBOCI/I6I/IpCKOFO



AKaI[eMFOPOI[Ka OTBCYAIOT HAa BOIIPOCHI CTAPIICKIIACCHUKOB.






