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INOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3zpaboTke mporpaMMbl Ha YpOBHE CpeIHEro o0I1iero oOpa3oBaHMS
TEOPETUUECKYI0 OCHOBY IS OMPEIACICHUS TMOAXOJ0B K (POPMHUPOBAHUIO
comepkanusi yuyeOHoro mnpeamera «buomorHs» COCTaBWIM: KOHIENTyaJIbHBIC
nonoxkeanss PI'OC COO o B3auMOOOYCIOBICHHOCTH IIeJIeH, coaep KaHus,
pe3ynbTaToB OOy4eHHs W TpeOOBaHUM K YpPOBHIO TOJTOTOBKH BBIITYCKHUKOB,
MOJIOKEHUST 00 OOIMX MENsSX W MPUHIIMIAX, XapaKTEPU3YIOIMHUX COBPEMEHHOE
COCTOSIHUE CHCTEMBI CpelHero obmero oopa3oBanus B Poccuiickoit denepamum, a
TaK)Xe TOJOKEeHUs o crenuduke Omosornu, €€ 3HAYCHUM B TMO3HAHUU >KUBOU
npUpOAbl U 00ECIeUeHUN CYIIECTBOBAHUS 4elloBeYecKoro obmiectBa. CoriiacHo
HA3BaHHBIM TIOJIO)KCHHSIM, OIPEJEICHbl OCHOBHBIE (YHKIUU MPOTPAMMBI I10
OMoJIOTHH U €€ CTPYKTYpa.

Pabouas nporpamma 1o OMOJIOTUHM HA YPOBHE CPEAHETO 00I11ero 00pa3oBaHuUs
COCTaBJICHA Ha OCHOBe efepaibHONM pabodeid mporpaMmbl MO  y4eOHOMY
npeametry «buonorus». Ilpum pa3zpaboTke TEMAaTHYECKOTO U MOYPOYHOTO
IUTAHUPOBAHUS UCTIOIB30BaH cepBUC «KOHCTPYKTOP pabouux mporpaMmm»».

https://edsoo.ru/konstruktor-rabochih-programm/?ysclid=Inpmf mfnu3926063990

[Iporpamma mno Ouonoruum Aa€T NOpeacTaBIeHUWE O LemsIX, 00 oOmiei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS M Pa3BUTUS OOYyYarOUIUXCS CpEACTBAMU
yueOHOro mnpeamera «buosorus», omnpeaenser o0s3aTelibHOe MPEAMETHOE
CoIepKaHUE, €ro CTPYKTypy, pacupeneiieHHe I0 pasaejaM H  TeMaw,
PEKOMEHIYEMYIO TTOCIIEIOBATEILHOCTh M3YUCHUSI YICOHOTO MaTepHaia ¢ yaéToM
MEXIPEAMETHBIX W BHYTPUIIPEAMETHBIX CBS3CH, JOTUKH 00pa30BaTEIHLHOTO
IpoIIecca, BO3PACTHBIX OCOOCHHOCTEH 00yJarOImMXCsl.

B nmnporpaMmme mo OuoJIOTMM < TaKXe YYUTHIBAIOTCS TpeOOBaHUS K
IJIAHUPYEMBIM JTMYHOCTHBIM, METANpEIMETHBIM W TPEAMETHBIM pe3yJbTaTaM
oOyduenusi B (OPMHPOBAHUM OCHOBHBIX BHJOB Yy4€OHO-IIO3HABATEIbHON
NEATETLHOCTH y4YeOHBIX JEUCTBUI OOYYalOIIMXCS 1O OCBOCHHUIO COJEpKAHUS
OMOJIOTHYECKOTO 00pa30BaHMUSI.

B mporpamme mo 6monorun (10—11 xmaccel, 6a30BbIi YPOBEHB) peain30BaH
MPUHITUI TPEEMCTBEHHOCTH B HM3yYeHHWHM OWOJOruu, Ojarojaps 4emMy B HEl
MPOCMATPUBACTCS HANPABICHHOCTh Ha pa3BUTHEC 3HAHWW, CBS3aHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,  IEHHOCTHBIX
OpHEHTAINN JIMYHOCTH, SKOJOTHIECKOTO MBIIUICHHUS, IPEACTABICHHUN O 3JI0POBOM
oOpaze Ku3HM U OEpeKHbIM OTHOIICHHUEM K OKpY>Kalollled MNpHUpPOJHON cpeje.
[ToaTOMy Hapsimy ¢ M3ydeHHEM OOIIEeOMOIOTHYCCKUX TCOPUH, a TakKe 3HAHUH O
CTPOEHHUH JKMBBIX CHCTEM PA3HOTO PaHTa M CYIIHOCTH OCHOBHBIX IMPOTCKAIOIINX B
HUX TIPOIIECCOB B MPOTrpaMMe MO OMOJIOTHH yAEJIEHO BHUMAaHHUE HCIIOJIh30BAHUIO



https://edsoo.ru/konstruktor-rabochih-programm/?ysclid=lnpmfmfnu3926063990

MOJIYYeHHBIX 3HAHUU B MOBCEIHEBHOM >KU3HU ISl PEIICHUS MPUKIIAIHBIX 3a]1a4, B
TOM 4YHCle: NPO(QUIAKTUKK HACIEACTBEHHBIX 3a00JIEBaHMUI YETOBEKa, MEIUKO-
TE€HETHYECKOTO KOHCYJIbTUPOBAHUA, 000CHOBaHUs AKOJIOTUYECKU
1eJIeCO00pa3HOro0 TOBEACHUA B OKpYXKAIOIIEW NPUPOTHOM Cpene, aHamm3a
BJIUSIHUASA XO3SMCTBEHHOM JESITEIBHOCTU YEJIOBEKA HAa COCTOSHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHHE BHUMAHUS K MPUKIIATHON HAMPaBICHHOCTH
yueOHoro npenMera «buosiorus» MpoJUKTOBAHO HEOOXOJUMOCTBIO O0OecreueHus
YCIOBUH ISl pEIICHUs] OJJHOM U3 aKTyalbHBIX 3aau IMKOJILHOTO0 OHOJOTHYEeCKOrO
oOpa3oBaHMs, KOTOpas mpeamnojaraeT (OpMUpPOBaHHE Yy  OOYyYarOIIUXCS
CIIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JTUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOT'O MUpA.

buonorust Ha ypoBHE cpeaHero o0miero oOpa3oBaHHUS 3aHUMAeT Ba)KHOE
Mecto. OnHa obOecnieuuBaeT (OPMUPOBAHUE Y OOYYAIOUIUXCA MPEACTABICHUN O
HAay4YHOM KapTHUHE MHpA, paclIdpseT U 000OMIAeT 3HAHUSA O XKUBOM MpUpone, €€
OTJIMYUTENBHBIX IPU3HAKaX — YPOBHEBOW OPraHM3allid W HBOJIFOLMUH, CO3IAET
yCIOBUSL  JUIA: TO3HAHUS  3aKOHOB  JKMBOM  mpupoisl, (OPMUPOBAHUSA
(YHKIIMOHAJIBPHOW TPAaMOTHOCTH, HAaBBIKOB 3/I0pPOBOTO M 0Oe€30mMacHOro obpasa
YKU3HH, YKOJIOTHYECKOTO MBILIEHHS, IEHHOCTHOTO OTHOIIECHHS K dKUBOW MPUPOJIE
U YEIJIOBEKY.

Bonbiioe 3HaueHne OMOJIOTUSI UMEET TAKXKE JUIsl peLICHHs] BOCTIUTATENbHbIX U
pa3BUBAIOIIMX  3aJad  CpeaHero  odmero  oOpa3oBaHUs,  COLUAIM3ALNUU
oOyuaronuxcs. M3ydenue 6uosorun odecrneynBaeT yciaoBHs sl (OpMUPOBAHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHMKAllMOHHBIX W HMH(POPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJIbTYpbl, COCOOCTBYET HMHTETpallMi OWOJOTMYECKUX 3HAHUM C
IPEJCTaBICHUSAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpapuu. Ha3BaHHbIE MOJOXKEHUS O NpeIHA3HAYEHUH Y4EOHOro IMpeamera
«buonorus» COCTaBUIM OCHOBY i ONpENENeHUs IMOAXOAOB K OTOOpy H
CTPYKTYPUPOBAHHMIO €ro COAEp’KaHUs, MPEACTaBICHHOr0O B Mporpamme 1o
OHnoNIOTHN.

Ot60p coxepxkanus ydeOHoOro mpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C TO3UIMHA KyJIbTypOCOOOPA3HOTO MOJXO0Ja, B COOTBETCTBUH C
KOTOPbIM OO0y4aroluecs: JOJDKHbI OCBOMTh 3HAHUS W YMEHHUS, 3HAYUMBIE ISt
dbopmupoBaHusi 00IIEH KyJbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IOBEICHUE
YEeJIOBEKa B OKPYIKAIOIIEH MPUPOTHON cpejie, BOCTPEOOBAaHHBIE B IMOBCEIHEBHOU
KU3HU U TPaKTHUECKOM aesTenbHOCTH. Ocoboe MEecTo B 3TOM cucTeMe 3HAHUN
3aHUMAIOT 3JIEMEHThI COJIEPKaHUsI, KOTOPbIE CITY>KaT OCHOBOM 71l POpMUpOBaHUS
IIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OPHEHTAIMSX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHH3aluu
OMOIOrHUecKOro 00pa3oBaHMUsL.



CTpyKkTypupoBaHHE COAEpX aHUS Y4YyeOHOro Marepuaja B IPOTrpaMMe I10
OMOJIOTMHM OCYLIECTBICHO € Y4YETOM MPUOPUTETHOrO 3HAUYEHUS 3HAHUH 00
OTJIMYUTENBHBIX OCOOCHHOCTAX MKUBOW MPUPOJIbI, O €€ YPOBHEBOM OpraHu3alluu U
ABOJIIOLIUU. B COOTBETCTBHM C 3TUM B CTPYKTYype yueOHoro npeameta «buonorusy»
BBIJICTICHBI CIICIYIOIINE COJAEp KATEIbHbIE JIMHUU: «bHOnorus kak Hayka. Meronasl
Hay4yHOro mno3HaHus», «Knerka kak Ouosnoruueckas cucrema», «OpraHusM Kak
ouonoruueckas cucreMa», «CucTeMa M MHOrooOpa3ue OpPraHu4ecKOro Mupay,
«OBONIOLMS KUBON NPUPOAB», « IKOCUCTEMBI U TPUCYLIUE UM 3aKOHOMEPHOCTH.

Llenp u3yuenuss yueOHoro mpeamera «buomorus» Ha 06a30BOM YpPOBHE —
OBIAJICHHUE  OOYyYalOUIMMHCS  3HAaHUSAMH O  CTPYKTYpHO-(YHKIIMOHATHHOMN
OpraHM3allMd JKUBBIX CHUCTEM PAa3HOTO0 paHra M MNpUOOPETEHHE YMEHHM
UCIOJIb30BaTh ATH 3HAHUS /JIi T'PAMOTHBIX JIEHCTBUH B OTHOIIEHHUU OOBEKTOB
YKUBOM NIPHUPOBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

JocTixkenne nenu m3ydeHus:i yueOHoro npeamera «buonorus» Ha 6a3oBoM
YpOBHE 00ECIIEUNBAETCS PELLICHUEM CIEAYIOLIUX 3a/1ay:

OCBOEHHE OOYYaIOUIMMHCS CHCTEMbl 3HAaHUM O OMOJOTMYECKHX TEOPHSX,
YYEHUAX, 3aKOHAX, 3aKOHOMEPHOCTSX, TMIIOTE3aX, IPaBWIAX, CIYKAIIUX OCHOBOU
Uil (pOPMUPOBAHUSL NPENCTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/IaX HAyYHOI'O MO3HAHMS, CTPOEHUH, MHOTOOOpa3uu U OCOOEHHOCTSIX JKHUBBIX
CHUCTEM Pa3HOI0 YPOBHs OpraHU3alWH, BBIJAIOIIMUXCS OTKPBITUAX U COBPEMEHHBIX
UCCJIEIOBaHUSIX B OMOJIOTHH;

dbopmupoBaHUe y OOYy4YalOIIMXCA IMO3HABATENIbHBIX, MHTEJUIEKTYyaJbHBIX U
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHalIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTMM HAyYHBIX B3IVISIIOB, WJEH M TOJXOJOB K HM3YYEHHUIO >KMBBIX CHUCTEM
Pa3HOro YpOBHsI OpraHU3aluy;

CTAaHOBJICHME Yy OOydJarommxcst oO0meil KyJnbTypbl, (YHKIIMOHAILHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH M OLIEHUBATH SBJICHUS OKPYKAIOIIETO
MHpa XWBOW MPHUPOABI HA OCHOBAHWM 3HAHUM W OMNbBITA, IOJYYECHHBIX IIPU
M3y4YeHUH OMOJIOTHH;

¢opMupoBaHue y OOydalOIIMXCS YMEHUHA WIUTIOCTPUPOBATH 3HAUYEHUE
OMOJIOTMYECKUX 3HAHUM B NPAKTHUUECKON JEATEIbHOCTH 4YEJIOBEKa, Pa3BUTHU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUI;

BOCIIUTaHUE YOEXKAEHHOCTH B BO3MOKHOCTH TO3HAHHUS YEJTOBEKOM >KHBOM
IIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHHUS K HEel, COOTIOISHUS STHISCKUX
HOPM IIpU MIPOBEIECHUHN OMOJIOTUYECKUX UCCIIeI0BAaHUM;

OCO3HAHHWE IIEHHOCTH OWOJIOTMYECKUX 3HAHUW JUIsl TOBBILIEHUS YPOBHS
HKOJIOTUYECKOMN KYJIbTYpbI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUN B TOBCEHEBHOM KM3HU IS
OLICHKH NIOCJIEICTBUM CBOEU JEATEIBHOCTHU 110 OTHOLIEHUIO K OKPY’KAIOLIEN Cpene,



COOCTBEHHOMY 3/I0pPOBbIO, OOOCHOBaHWE M COOJIOJCHUE Mep MNPODIIAKTUKU
3a00J1eBaHUM.

B cucreme cpemnero oOmiero oOpasoBanus «buonorws», m3ydaemas Ha
0a30BOM YpOBHE, SIBISIETCS 00s3aTENbHBIM Y4YEOHBIM IMPEAMETOM, BXOIALIUM B
cocTaB IpeaMeTHOM obmacTi «EcTecTBeHHO-HAYUHBIE TIPEIMETHDY.

MecTo yueOHOro npeamMera B yueOHOM ILIaHE

B yue6nom mnane MBOY «Cpennsisi o6ieo0pa3zoBarenpHas mkoja No5 r.
JIproBa» yueOHbI mnpeamer «buosorus», mpencraBieH Kak — 0a30BBIN
pacCIIMpEHHBId KypC, KOTOpPbIA OPUEHTHPOBAH HA PAa3BUTHUE WHAWUBUIYaTbHBIX
CIoCcOOHOCTEM o0yuaromumxcs, myTémM OoJiee TIIyOOKOro, YeM MpeayCcMaTpUBaeTCs
0a30BBIM YPOBHEM, OBJIQJICHUS OCHOBAMHU OHOJOTUM W METOJAMH H3YyUCHHUS
OpraHUYECKOTO MHUpA.

bazoBblii pacmmpenHbiii kypc B 10 - 11 kimaccax mnpegycmaTpuBaeT
oOyuenue Ouojioruu B 00bEMe 2 yacoB B Henenmo (136 gyacoB), B TOM uucie 68
yacoB B 10 xi1. m 68 yacoB B 11 kimacce.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Tema 1. buoJsiorusi Kak Hayka.

buosnorust kak Hayka. CBsi3b OMOJOTHUU C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiiocoduen, STUKOM, 3CTETUKON U MPABOM.
Ponp Owonormu B (HOpMHUPOBAHMHM COBPEMEHHOW HAyYHOW KapTUHBI MHpA.
Cucrema OMOJIOTMUECKUX HaYK.

MeTobl TO3HaHUS KUBOUM IPUPOIbI (HAOTIOIEHUE, SKCTIEPUMEHT, ONTMCaHuE,
u3MepeHue, kiaccuukamnus, MOJEIUpPOBAaHUE, CTaTUCTUYECKass o0paboTka
JTAHHBIX ).

JlemoHncTpanum:

[Toptpetsl: Y. lapBun, I'. Menaens, H. K. Konbuos, J)x. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo/ bl TO3HAHUS )KUBOU MPUPOJIBI.

JlabopaTopHbie U MIPaKTUYECKHE PadOThI:

[Ipaktnueckass padora Ne 1. «Jcrmosb30oBaHME pa3IUYHBIX METOAOB IPHU
U3YYCHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U UX OPraHU3AIUSA.

KuBbie cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHus: ouonoruu. OTinane
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOJIBI.

CaoiicTBa OMOCHCTEM U UX pa3HOOOpa3ue. YPOBHHU OpraHu3alui OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIHUOHHO-
BHJIOBOM, SKOCHCTEMHBIHN (OMOreoIeHOTHYECKu ), OMoC(EpHBIH.

JlemoHncTpanum:

Tabnuipl U cxembl: « OCHOBHBIE MPU3HAKHU KU3HUY», «YPOBHU OpraHU3alUU
YKUBOU IIPUPOIBI».

O6opynoBanue: mojaenb Mojiekyibl JIHK.

Tema 3. Xumuueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMHUYECKAN COCTaB KIIETKU. XHUMHUYECKHE DJJIEMEHTBI: MAaKpPOIJIEMEHTHI,
MHKPO3JIEMEHTHI. Bosia 1 MUHEpalIbHBIE BEILIECTBA.

OyHKIMM BOABI M MHUHEpaIbHBIX BenlecTB B KkieTke. lloanepxkanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u cTpoeHre OeIKOB. AMHUHOKHUCIOTBI — MOHOMEPHI OEJIKOB.
He3ameHnmble 1 3aMEHUMbIE aMUHOKUCJIOTHI. AMUHOKUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl O€JIKOBOW MOJIEKYyJbl (TIepBUYHAs, BTOpUYHAS, TPETHUYHAsT U
YETBEPTUYHAS CTPYKTypa). XHMHYECKHE CBOMCTBa OenkoB. buonornueckue
byHKIIUN OEIKOB.



®epmeHTsl — Ouonorumyeckue Karaiauzatopbl. CTpoeHue QepmeHra:
aKTUBHBIA IIeHTp, cyOcTpartHas crneuuduunocts. KodepmenTsl. ButamuHbI.
OTnnuus pepMEHTOB OT HEOPTraHUYECKUX KaTalIn3aTOPOB.

VYrneBoasl: MoHOcaxapuabl  (TJIIOK03a, pubo3a u  JAe30Kkcupudo3a),
aucaxapuapl  (caxaposa, JaKTo3a) MW Tosmcaxapulibl  (Kpaxmal, TJIMKOTEH,
1eJUI003a). buonornyeckue GyHKIIMM YTrII€eBOIOB.

Jlunuael:  Tpurauuepuabl, QocPoaunuasl, cTepouasl. [HapoduibHO-
ruapodobHbie  cBoicTBa. buonorumueckne QyHkiuu sunuaoB. CpaBHEHHE
yTJIEBOJIOB, OEIKOB M JTUMHUI0B KaK HCTOUHUKOB YHEPTHH.

Hyxnennoseie kucnorel: JHK wu PHK. Hykneormaer — MoOHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pyukuuu JJHK. Ctpoenue u ¢pynkiuun PHK.
Bunasl PHK. AT®: ctpoenne u GhyHKIIHIH.

[{utonorus — Hayka o kietke. Kiietounas teopus — mpuMep B3aUMOAECUCTBHUS
ujei 1 pakToB B HAYYHOM MMO3HAHUH. MeTOAbl N3YUEHUS KIIETKH.

Knerka kak mnenoctHas »xuBasg cuctema. OOmiMe MNPU3HAKH KIETOK:
3aMKHyTas HapykHasi memOpana, moinekyisl JIHK kak renernueckuii ammapar,
CUCTEMa CUHTE3a Oeka.

Tunel KJIETOK: JyKapuoTH4YecKass MW mpokapuotuyeckasd. OcOOEHHOCTH
CTpPOEHHUsI MPOKAapHOTUYECKON KieTku. KnerouHas creHka Oakrepuil. CTpoeHue
AYKApPUOTHYECKON KJIETKH. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM W
rpUOHOM KIIETKHU.

[ToBEepXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAsl CTE€HKA, TNIMKOKAIUKC, MX
¢bynkuuu. [nazmarnueckas memOpana, e€ ceoiictBa U PyHkuu. LluTomnasma u eé
opranouipl. OnHoMemOpanHbie opranounbl kietku: OIIC, anmmapat ['ombmxw,
an30coMbl. [1oyaBTOHOMHBIE OPraHOWIbBl KJIETKH: MHUTOXOHIPHH, IUIACTUIBI.
[Ipoucxoknenne MUTOXOHIApPUM u TiacTua. Bunmbl mnactun. HememOpannbie
OpraHOMJIbl KJIETKU: pPUOOCOMBI, KJIETOYHBIA IIEHTP, LIEHTPUOJIA, PECHUYKH,
KryTUKH. DYHKIIMKM OPraHOUAO0B KJIETKU. BKiltoueHus.

SAnpo — perynatopHslil neHTp kiaeTku. CTpoeHue sjpa: sjuepHas 000souka,
KapuoIUIa3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KIETKE.

JdeMoHCcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'ykx, T. llIBann, M. lIneinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®panxinn, K. M. bap.

Hunarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXUBOU
npupoze», «PacnpeneneHne XuMHUECKUX JIEMEHTOB B JKUBOU MPUPOIE.

Tabmuubl u cxembl: «llepuoanyeckass Tabnuia XMMHUYECKUX SJIEMEHTOBY,
«CTpoeHre MoJeKyJibl BOJb», «brocunTtes 0enka», «CTpoeHrne MOJIeKyJIbl OenKay,
«Ctpoenne pepmentay, «Hyknennosbsie kucnotel. JJHK», «Ctpoenue momnexybl



AT®», «CtpoeHne >yKapuOTHUYECKOM KIETKW», «CTpOEHUE KMUBOTHOU KIIETKW,
«CTpoeHue pacTUTENbHOM KIETKN», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue spa KIETKn», « Y TIeBOAb, «JIMIuab.

ObopynoBaHue: CBETOBOM MHMKPOCKON, OOOpyAOBaHWE [JIsl TPOBEICHUS
HAOIOICHNH, W3MEpPEHUl, HKCIEPUMEHTOB, MHKpPOIpENapaThl pPaCTUTENbHBIX,
YKUBOTHBIX U OaKTEPUAIBbHBIX KJIETOK.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlaGopatopuas pabora Ne 1. «M3yueHume KaTaJIUTUYECKONH AaKTUBHOCTH
dbepMeHTOR (Ha MPUMEPE aMIIIa3bl UK KaTajasbl)y.

JlaGopatopHass pabotra No 2. «U3ydeHme CTpoOeHHUS KIETOK pacTeHUl,
YKUBOTHBIX M OakTepHuil MOJi MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpENaparax M HX
OMHICAHUEY.

Tema 4. 7KusHeaesiTeJIbHOCTh KJIETKH.

OOMeH BENIeCTB, WU METa00IN3M. ACCUMUIIALMS (TUTACTUYECKUM OOMEH) U
JUCCUMWIISALIUS (PHEPreTUUECKUid OOMEH) — JBE€ CTOPOHBI €IUHOrO Mpoliecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB W DHEPTrUM B MOHUMAHUU
MeTabor3ma.

Tunbl oOMeHa BellecTB: aBTOTPO(MHBINA U rerepoTpodHbiii. Ponbs dhepMeHTOB
B OOMEHE BEIIECTB U MPEBPALLEHUN YHEPTUU B KIIETKE.

®ortocunte3. CmeroBas W TeMHOBas (a3bl (GoTocuHTe3a. Peakuuu
dborocunTe3a. DPheKTUBHOCTh (hOTOCHHTE3a. 3HAYCHUE (DOTOCHMHTE3a IS KU3HHU
Ha 3emsie. BiausiHue ycnoBuii cpeibl Ha (POTOCUHTE3 U CIOCOOBI MOBBIIEHUS €r0
MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUM.

XeMOCHHTEe3. XE€MOCUHTE3UPYIOIINEe OaKkTepuu. 3HAUYECHUE XEMOCUHTE3a IS
YKU3HH Ha 3emIe.

OHepreTudeckuii oOMeH B KieTke. PaciiernsieHue BellecTB, BBIJIEICHHE U
aKKyMYJIMPOBAHME DSHEPrUM B KIETKE. OTambl SHEPreTUYecKoro oOMeHa.
['mukonu3. bpoxenue u ero Buabpl. KuUcCIopogHOE OKHCIEHHE, WU KIETOYHOE
JIbIXaHUE. OkucnuTenbHoe dbochopunupoBaHue. O¢ddexTuBHOCTH
HHEPIreTUICCKOr0 OOMEHA.

Peakuum wmatpuuyHoro cuHTe3a. [eHermueckas wuHpopmanus u JIHK.
Peanuzauus reHetuueckoil MHPOpManMU B KIETKE. | €HETUYECKUd KOJ U €ro
cBoiicTBa. Tpanckpunuus — Matpuusblii cuaTe3 PHK. Tpancnsuus — Guocuntes
Ooenka. Ortambl TpaHcisuuu. KomupoBanue amuHOKucCIOT. Pomb pubocom B
OouocuHTe3e Oenka.

Hexkierounsie ¢popmbl xu3HU — BUpychl. Uctopust oTkpeiTust Bupycos (/1. U.
WNBanoBckuit). OCOOEHHOCTM CTPOCHMSI M JKM3HEHHOIO LHKJIa BHUPYCOB.
baktepuodaru. bonesHu pacTeHui, JKUBOTHBIX M YEJIIOBEKA, BBI3bIBAEMbIC
Bupycamu. Bupyc mmmynonedunura yenoseka (BY) — Bo36yautens CIIN/a.



OOpatHast ~ TpaHCKpuWIMsA, peBepTaza W uHTerpaza.  lIpodunakruxa
pacnpocTpaHeHuUsl BUPYCHBIX 3a00JIEBaHUIA.

JdeMoHCcTpanuu:

[Toptpetsi: H. K. Konbuos, 1. . UBanosckuid, K. A. Tumupszes.

Tabmuubr u cxembl: «Tunbl muTanusy, «Metadbomuzm», «MUTOXOHAPHUIY,
«HepreTudeckuii oOMen», «Ximopormiacty, «Potocuntes», «Crpoenue JIHK»,
«CTtpoeHue U PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenkay, «['eHeTnueckuit komy,
«Bupycs», «bakrepuodarn», «Ctpoenue u xu3HeHHbIN UK Bupyca CIIM/a,
oaxTepuodaray, «Pemmmkarus JTHK.

Oo0opynoBanue: monaenu-anmnkanun «Yasoenue JIHK u Tpanckpunuus»,
«buocunres 6enkay, «CTpoeHHe KIETKU», MoJiesb cTpykTyphl JJTHK.

Tema S. Pa3MHOKeHNe M1 HHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KiieTouHbIii 1UKI, WM JKU3HCHHBIM LMK KiIeTku. MHTepdaza u MHUTO3.
[Ipoueccel, mpoTekaromue B uHTepdaze. Perunmkanus — peakuus MaTpUYHOIO
cunteza JIHK. Crpoenne xpomMocoMm. XpOMOCOMHBI HAa0Op — KapHOTHIL
JumionaHeIi W TalvIOMJHBIA  XpOMOCOMHBIE  HAOOpBL.  XpOMaTHUbL.
[{uTonorudyeckue OCHOBBI PA3MHOKEHHSI W  WHIWBUAYaJIbHOTO  Pa3BUTHUSA
OpPTraHU3MOB.

Henenune knetkn — muto3. Cramguu murtosa. [Ipoueccel, mpoucxoasumme Ha
Pa3HbIX CTAAUSIX MUTO3a. BUOJIOrMYECKUN CMBICI MUATO34.

[Tporpammupyemasi rubenb KISTKH — aromnTo3.

@DopMbI pa3MHOKEHHSI OPTaHU3MOB: Oecrosioe U noJjioBoe. Buasl Oecronoro
Pa3MHOXXEHUS: JIeJICHWE HaJBOE, ITOYKOBAHME OJIHO- W MHOTOKJIETOYHBIX,
CIopooOpa3oBaHKe, BEreTaTUBHOE pa3MHOXKeHUe. VICKyccTBeHHOE KIOHMpPOBaHUE
OpPTraHU3MOB, €0 3HAYEHUE JIJIs1 CEJICKIINU.

[TonoBoe pazMHOKEHHE, €T0 OTINYUS OT OECTIOJOTO.

Meito3. Craguu meiio3a. IIporecchl, Mpoucxoadiue Ha CTaauaX MeEno3a.
[ToBenenne xpomocoM B Meno3e. KpoccuHrorep. bHOJIOrMYECKUN CMBICT H
3HAYEHHE MEHO03a.

["ameTtorenes — mporiecc 0Opa3oBaHUs TMOJOBBIX KIETOK Yy >KHUBOTHBIX.
[TomoBbie Kene3bl: CEMEHHUKH U SMYHUKU. OOpa3oBaHWE W PAa3BUTHE TOJOBBIX
KJIETOK — TaMmeT (CrepMaTo30ujl, SMIEKJIeTKa) — CIIEpMAaTOreHe3 U OBOICHE3.
OcoOEHHOCTH CTPOCHHUSI SMIICKIETOK U crepMaTo30uaoB. OII0J0TBOPEHUE.
[TapTrenorenes.

WunuBunyanbHoe pa3BuTHEe (OHTOTE€HE3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). Dtanbl SMOPUOHATBHOTO PA3BUTHUS Y TMO3BOHOYHBIX KUBOTHBIX:
npoOJjieHue, racTpyssiuus, opraHoreHne3. IloctamOpuoHanbHOe pa3BUTHE. THIBI
NOCTAIMOPHOHAIBHOTO Pa3BUTHS: MpsAMOE, HemnpsMmoe (IMYMHOYHOE). BrnusiHue



Cpellbl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPbI, COCOOHBIE BBHI3BIBATH BPOKIEHHBIC
YpOJICTBA.

Poct u pazButue pacreHuii. OHTOr€HE3 IIBETKOBOTI'O PACTEHUS: CTPOCHHUE
CEMEHHU, CTA/INU Pa3BUTHSL.

JleMOHCTpauM:

Tabmuubl u cxembl: «DOpMBI Pa3MHOXKEHHUS OPTraHU3MOBY, «JIBoitHOE
OIUIOJOTBOPEHUE Y IIBETKOBBIX pACTEHUI», «BereraTuBHOE pa3MHOKEHUE
pacteHui», «Jlenenne kieTku Oaktepuity, «CTpOeHHE TIOJIOBBIX KIIETOKY,
«Ctpoenue xpomocomb», «Kierounsrii nuukmy, «Pemmukarmus JJHK», «Mutosy,
«Menosy», «llpsmoe n HenpsiMoe pa3BUTHEY, «['ameToreHes y MIEKONUTAIOIUX U
4yenoBeka», «OCHOBHBIE CTAJIMM OHTOTE€HE3A.

O6opynoBanue: MHKPOCKOII, MHKPOITPENapaThl «CniepmaTo30u bl
MJICKOITATAIOWIETOY, «SHIeKIIeTKa MJeKonuTarumeroy, «KapuoknHes B KieTkax
KOpEIlIKa JIyKa», MArHUTHAas MOJEb-alIuIMKauus «/leieHne KIeTKn», MOJIEIb
JAHK, monenp meTada3zHoi XpOMOCOMBEI.

JlaGopaTopHblie 1 NpaKkTHYeCKHe PadoThI:

JlabopatopHas pabora No 3. «HaOmioneHue MuTO3a B KJIETKaX KOHYMKA
KOpEIIIKa JIyKa HAa TOTOBBIX MUKPOMPENapaTaxy».

JlaGopatopuas pabota Ne 4. «M3yueHwe CTpPOCHHS TOJIOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENApaTax».

Tema 6. HacsiencTBEeHHOCTh M HN3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTUKU. Mictopus pa3BuTus reHeTUKHA. Poib nUTOIOTHH
U SMOPHOJIOTUM B CTAHOBJICHUU TEHETUKHU. BKiaa poCCHUCKUX M 3apyOeKHBIX
y4€HBIX B Ppa3BUTHE TEHETHUKU. MeETOJbl TEHETUKU (TUOPUAOJIOTHUECKUMT,
HUTOI€HETUYECKUH, MOJEKYISIPHO-TeHETUYECKHi1). (OCHOBHBIE T€HETHYECKHE
noHATHsA. [ 'eHeTnYecKas CHMBOJIMKA, UCIOJIb3yEMasl B CXeMax CKPELIMBAHUN.

3aKOHOMEPHOCTH HACJIEIOBaHUs MPU3HAKOB, YCTaHOBICHHbIE . MeHaenem.
MonorubpuHoe CKpelMBaHue. 3akoH €IMHO-00pa3us THOPHUAOB IEPBOTO
nokojeHusd. IIpaBuno JOMUHUpOBaHUS. 3aKOH paACLICIJIEHUS IPU3HAKOB.
['unioresa yuctotel ramer. [lonHOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

JuruOpugHoe  CKpelmMBaHWe. 3aKOH  HE3aBUCHMOTO  HAaCIeIOBaHUS
npu3HakoB.  [luToreHeTMueckWe  OCHOBBI  JUTHOPUIHOTO  CKpELIMBAHUSI.
Ananu3upyrolee cKkpenpanue. Fcnonp30BaHne aHaTU3UPYIOLIETO CKPEIIUBAHUS
JUTSI OTIPEICIICHUSI TEHOTHIIA OCOOH.

CuemnienHoe HacnenoBaHwe TmpuszHakoB. PaGora T. Moprana 1o
CUEIUICHHOMY HACJIEIOBaHUIO F€HOB. HapylieHne CuerieHusi TeHOB B PE3yJIbTaTe
KPOCCHUHTOBEpA.

XpOMOCOMHas TEOPUSI HACJIEACTBEHHOCTU. [ €eHETHUECKUE KapTHI.



['eneTuka nosa. XpoMOCOMHOE ONpeEAEIeHUE Moia. AyTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['OMOraMeTHble W TreTeporaMmeTHele opraHu3Mmbl. HacnegoBanue
MIPU3HAKOB, CLETUICHHBIX C MTOJIOM.

M3meHunBOCTh. BHIbI N3MEHYMBOCTY: HEHACIIEICTBEHHAsI U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPHUCTHUKA
MOAU(PUKAIMOHHON U3MEHUYUBOCTU. BaprallMoHHbIN psifi U BapyuallMOHHAsi KpUBasl.
Hopma peakunu npusHaka. KolnuecTBEHHbIE M KayeCTBEHHBIE NMPU3HAKU U KX
HOpMa peaknmu. CBOMCTBA MOIU(PUKAITMOHHON H3MEHYHUBOCTH.

HacnencTBennasi, wium TEHOTHIMYECKas, W3MEHYMBOCTh. KomOuHaTHMBHas
U3MEHYHMBOCTh. Mei03 W TMOJOBOM MpOIECC — OCHOBA KOMOWHATHBHOMU
U3MEHYMBOCTU. MyTanmoHHast u3MeH4nBOCTh. Knaccudukanus MyTtauuii: reHHbIE,
XpOMOCOMHBIE, TeHOMHBIE. HacToTa U npuurHbel MyTauuid. MytareHHble (PakTOpBHI.
3aKOH rOMOJIOTHYECKHX PSAAOB B HaclieACTBEHHOM n3menunsoctu H. . BaBuiiosa.

BuesnepHas HacIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enernka 4yenoseka. Kapumorun uenmoBeka. OCHOBHBIE METOIbI T'€HETHUKU
4eJI0OBEKa: FeHeaIOrnYecKuil, OJTM3HEOBBIN, IIUTOr€HETUYECKUH, OMOXUMHUYECKUH,
MOJIEKYJIAPHO-TEHETUYECKUM. CoBpeMeHHOE OIIPENICIICHNE IEeHOTUIIA!
ITOJTHOTEHOMHOE CEKBEHUPOBAHNE, T'€HOTUIIHPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[T11{P-anam3a. HacmenacTtBenansie 3a00JicBaHUS 4YEIIOBEKA: TE€HHBIC OOJIC3HHU,
00JI€e3HN C HACJIEICTBEHHOW MpeApacroioKEHHOCTbIO, XPOMOCOMHbBIE OOJIE3HU.
Comarnyeckne W TreHepaTthBHble MyTanuu. CTBOJNOBBIE KIETKH. [IpuHIMIEBI
3I0POBOT0 00pa3a *KU3HH, TUATHOCTUKHU, MPOPUIAKTUKA U JICYEHUS T€HETUYECKUX
Oosie3Hel. MeauKo-TeHeTUYeCKOe KOHCYJIbTUPOBAHHME. 3HAYEHUE MEIUIIMHCKON
TE€HETHKHU B MIPEAOTBPALIEHUU U JICHEHUU TeHETHUECKUX 3a00J€BaHU YEIOBEKa.

JdeMoHCTpaum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ge @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuublt u  cxembl:  «MOHOTHOPUIHOE  CKPELIMBAHME M €r0
LIUTOTEHETUYECKAs] OCHOBa», «3aKOH pACUICIUIEHMs] M €ro LHUTOreHEeTHYecKas
OCHOBa», «3aKOH  YHMCTOTBI  ramer», «JlurubpugHoe  CKpeulrBaHHUeE»,
«uTomornyeckue OCHOBBI JTATHOPUIHOTO CKpEIIMBaHUSY, «Metio3»,
«B3auMozencTBue aleNbHBIX T'€HOB», «l'€HeTHMuecKkne KapThl paCTEHUM,
JKMBOTHBIX W YEJIOBEKa», «l'eHeTmka mosa», «3aKOHOMEPHOCTH HACJEHOBAHUS,
CLUEIUICHHOTO0 ¢ mnojgom», «KaphoTurbel 4YenoBeka M KUBOTHBIX», «BHIbI
U3MEHYMBOCTHY», «MoaudukalmoHHas HW3MEHYMBOCTH», «HacnenoBanue pesyc-
daktopay, «I'eHeTuka rpynn KpoBu», « MyTalmoHHas U3BMEHUYUBOCTD.

O6opynoBanue: MojAeNU-aNIUIMKaIU  «MOHOTHOPUIHOE CKpEUIMBAHUEY,
«Henonnoe nomuHupoBanuey, «JurnbpunHoe ckpemmBanue», «llepekpéct



XpOMOCOM», MHUKPOCKON W Mukporpenapar «Jlpozoduia» (HopMa, MyTanuu
(bopMBI KPBUIBEB M OKPACKH Tela), repoapuid «I'opox moceBHOM».

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlaGopatopHas pabota Ne 5. «V3ydenwe pe3ynbTaTOB MOHOTHOPHUIHOTO WU
JUTUOPUIHOTO CKPEUIMBAHUS Y APO030(PHIIbl Ha TOTOBBIX MUKPOMpENapaTaxy.

JlabopaTtopHas pabora Ne 6. «M3yueHue MoauUKaIIMOHHON N3MEHUNBOCTH,
MIOCTPOCHUE BaPUALIMOHHOTO PsA/Ia U BApUALMOHHON KPUBOD.

JlaGopaTtopHas pabora Ne 7. «AHanmu3 MyTanuidl y apo30¢uiasl Ha TOTOBBIX
MUKpPOIIpenapaTaxy.

[Mpaktueckass pabora Ne 2. «CocTaBieHWE W aHAJIW3 POJIOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenekuusi opranu3mMoB. OCHOBbI OHOTEXHOJIOTHH.

Ceneknys Kak HayKa M MPOLECC. 3apOKIACHUE CEJIEKUMU U JOMECTHUKALUS.
VYuenue H. WM. BaBuioBa 0 1eHTpaX NPOUCXOXKICHUS W MHOT000pa3us
KYJbTYpHBIX pacTeHUM. LIEHTpbl MPOUCXOXKACHUS JOMAIIHUX >KUBOTHBIX. COpT,
MOpo/J1a, IITAMM.

CoBpeMeHHbIE METO/IbI CeIeKIUU. MaccoBbIi U MHAUBUAYAIbHBIN OTOOPHI B
CENEKIIMU PACTEHUNM M KUBOTHBIX. OIIEHKa JKCTephepa. bIuM3KopoacTBEHHOE
cKpeluBaHue — uHOpuAMHT. Yucras nuaus. CKpelmIMBaHUE YHUCTBHIX JIUHUU.
['ereposuc, wiu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHWE — ayTOPUIMHT.
Otnanéunas rtulOpuausanus W €€ ycnexu. VICKyCCTBEHHBIH MyTareHe3 W
MOJy4YCHUE TOIMUILIONA0B. JIOCTMKEHHS CENEKIMM PACTEHHUM, >»XKUBOTHBIX U
MHKPOOPTAHU3MOB.

buotexHONMOTHs Kak OTpacib NPOW3BOACTBA. |'€HHAs WHXKEHEpHUs. OTaIlbl
co3ganusi pexombunantHod JIHK wu Tpancrennsix opranu3zmoB. Kierounas
nHxeHepus. Kietounsle KyJbTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTEHUM.
KnonupoBanve BBICOKONMPOAYKTUBHBIX CEIIbCKOXO3SIMCTBEHHBIX OPraHU3MOB.

Dkoyioruyeckue M dtuyeckue  npobnemsl. MO —  reHeTruyecku
MO (ULIMPOBAHHBIE OPTaHU3MBI.
JlemoHCcTpauuu:

[Toptpersr: H. 1. Basunios, 1. B. Muuypun, I'. [I. Kapneuenko, M. O.
HNBanHoB.

Tabnuipl U cxeMbl: KapTta «lIeHTpbl NPOUCXOXKACHUS U MHOTO00pa3us
KYJBTYPHBIX pacTeHuit», «lopoasl TOMaIIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pacreHmity, «OtnanéHnas ruopuausanus», «PadoTel akagemuka M. @. MiBaHoBay,
«lomumnongus», «OObEKTHl OuOTEeXHONOTUW», «KieTouHnble KyJabTypbl U
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U MEPEHOC TEHOB, XPOMOCOM).

O6opyaoBaHKe: MYJISKH TUI0OJI0OB M KOPHEIUIOAOB AUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuii, repoapuiit «CenbCKOX035IHCTBEHHBIE PACTCHUSY.



JlaGopaTopHble U MpaKTUYEeCKHEe PadoOThI:

Okckypenusi «OCHOBHBIE METOAbl U JOCTHUKEHHUS CEJIIEKIUH PACTCHHU H
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIHIO, IUIEMEHHYIO bepmy,
COPTOUCTBITATEILHBI  Y4aCTOK, B TEIUIMYHOE XO3SMCTBO, JAOOPATOPHUIO
arpOyHUBEPCUTETA I HAYYHOTO LICHTPA)».

11 KIIACC

Tema 1. JBorOMOHHAsT OHOJIOT M.

[IpeanocbuUIKM BO3HMKHOBEHMS 3BOJIOLMOHHOM TEOPUHM. OBOJIIOLUOHHAS
Teopust U €€ MecTO B OMOJIOrMU. BiusiHue 3BONIONMOHHONW TEOPUU HA PA3BUTHE
OHOJIOTUU U APYTHUX HAYK.

CBuzerensctBa 3BOMONUHU. [lameoHTONOrMYECKHE: TOCIEI0BATEIBHOCTD
NOSIBJIEHUS BHUJOB B MaJICOHTOJIOIMYECKON JIETONMCH, NEPEXOJHBbIE (OPMBIL.
buoreorpaguyeckue: cxoacTso U paznuure ¢payH u (aop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IUYMUsl SMOPHOHOB pa3HBIX BHUIOB
MO03BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKUE: TOMOJIOTUYHbBIC, AHAJIOTUYHbIE,
pyIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMUYECKUE: CXOJICTBO
MEXAaHU3MOB HACJEJICTBEHHOCTH U OCHOBHBIX METa0OJMYECKMX NyTeH y Bcex
OpraHU3MOB.

OomonnoHHass Teopus Y. JlapBuna. IIpeanochUIKM BO3HUKHOBEHHS
JnapBuHU3Ma. JIBHKyLIuMEe CHJIbI 3BONIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXEHUE IPU OTPAHUYEHHOCTH PECYPCOB, HEOIPEAEIEHHAs] U3MEHUYHUBOCTb,
Oopb0Oa 3a CylIeCTBOBaHUE, ECTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3Bosouu (CTI) u €€ OCHOBHBIE MOJOKEHHUS.

Muxkpoasosonus. [lomymnsius kak eAMHUIA BUAA U SBOIIOLUU.

JBrokymue cuibl ((pakTopbl) SBOJIONMKA BUAOB B Mpupoje. MyTalMoHHbIN
Ipouecc M KOMOMHATHBHasT M3MEHYMBOCTH. [lomynsiiuOHHBIE BOJHBI U JIpeud
reHoB. M30isnmst 1 Murpanus.

EctecTBeHHbIl 0TOOp — HampaBisgionuii Qakrop sBomouud. DPopMbl
€CTEeCTBEHHOTO 0TOOpA.

[Tprcnoco0aeHHOCT OpPraHU3MOB KakK pe3ysbTaT 3BoonuH. [lpumeps
MPUCTIOCOOJICHHUI Y OpraHu3MOB. ApoMoph03bl U UIUO-aJaNTAIHH.

Bun wu BugooOpazoBanue. Kputepun Buma. OcHOBHble  (OPMBI
BUJ1000pa30BaHus: Teorpaduueckoe, IKOJI0rHIeCcKoe.

MakposBonmorusi. PopMbl  3BOMIONUU:  (uUileTUYECKas, JIUBEpreHTHas,
KOHBEpreHTHasi, napauienbHas. HeoOpaTuMocTh 3BOTIOIUH.

[IporucxoxeHne OT HeClEeUUaTM3UpPOBaHHBIX NpenkoB. [Iporpeccupyromas
crenuanu3anusa. AnanTuBHas paguanus.

JdeMoHCcTpanuu:



[Toptpetsl: K. Jlunueit, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. bap, D. I'ekkenb, @. Mromnep, A. H. CeBepios.

Tabnuib! u cxembl: «Pa3BuTHE OpraHnyecKoro Mupa Ha 3emiie», «3apoIbIIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeomTepukc», «Dopmbl  OOprOBI 32
CylecTBOBaHHe», «EcTecTBeHHBI 0TOOP», «MHOrooOpasue COpTOB paCTEHUI,
«MHoroobpasue  mopoa  KUBOTHbIX»,  «llomymsiuu»,  «MyTtamronHas
U3MEHUYHUBOCTH», «Apomopdo3b», «Unuoamantanum», «OOmas aereHepanusy,
«/IBmkymue cuibel 3Bosronuny, «Kapra-cxema wmapmpyra myremectBus Y.
HapBuna», «bopnba 3a cymiecTBoBaHuE», «IIpucnocoOIeHHOCT, OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHNEe», « IKOJIOTHIECKOE BUI000pa30BAHHEC .

OO6opyioBaHME: KOJUIEKIIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIONOB U CeMsH, KoyuieKius «[Ipumepsl 3alUTHBIX MPUCTIOCOOJIECHUN Y
KUBOTHBIX», MOZENb «OCHOBHBIE HAIpPaBICHUS 3BOJIIOIUNY, 0O0BEMHAs MOJEIb
«CTpO€eHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIXY.

buoreorpaduyeckas kapra wmupa, KoJuleKiusg «DOpMBI COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX U pacTeHWil», Monenp ammmkauus «llepexpéct
XpOMOCOM», BIaXHble Tmpenapatel «Pa3Butue HacekoMmoro», «Pa3Butue
JATYWIKW», MUKponpenapat «Jpo3zodpuna» (Hopma, MyTaruu (pOpMbI KPbUILEB U
OKpPACKH Tena).

JlaGopaTopHblie 1 NpakTHYeCKUE padoThI:

Jlabopatopuas pabdota Ne 1. «CpaBHeHuE BUIOB MO MOP(OJIOTHUECKOMY
KPUTEPUIO».

JlaGoparopHas pabota Ne 2. «OnucaHue npucrnocoOJEHHOCTH OpraHu3Ma U
€€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE *KU3HU Ha 3emure.

JloHay4Hble TpEACTaBICHUS O 3apOXKICHHM XKW3HU. HayuyHble THUIOTE3BI
BO3HMKHOBEHHUSI >KM3HM Ha 3emiie: a0uoreHe3 M mnaHcnepMmus. XHUMHUYeCcKas
HBOMIONUS. AOHMOTEHHBIM CHUHTE3 OpPraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIepUMEHTAIbHOE MTOATBEPAKACHUE XUMUYECKON 3BOIOMU. HavyanbHbie 3Tarbl
ounonornyeckoi sBomoruu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HHKHOBEHHME MPOTOKJIETKU. IlepBble KIETKM W HX SBOJIOLUSL.
dopMHUpoOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PasButne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeickas u
nporepo3oiickas dpel. [lameosolickas spa W €€ MEepUOAbl: KEMOPUIMCKUH,
OPIOBUKCKHH, CUITYPUHUCKUN, IEBOHCKUI, KAMEHHOYT OJIbHBIN, IEPMCKHM.

Me3030HCKas 3pa U €€ NMEPUOIbl: TPUACOBBIN, FOPCKUNA, METIOBOM.

KaliHo3zoiickas »3pa W €€ mNepuoAbl: MaJCOTCHOBbIM, HEOTCHOBBIN,
AHTPONOTE€HOBBIM.



XapakTepucTuKa KiIMMaTa M IeoJIOTHYECKHX IporeccoB. OCHOBHBIE 3Tallbl
ABOJIIOLIUM PACTUTEIBHOTO M JKMBOTHOIO Mupa. ApomMopdo3bl y pacTeHUd HU
KUBOTHBIX. [T0osIBIIEHME, pacBET U BBIMUPAHUE TPYIII )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYECKOro Mupa Kak OTpaxeHue 3BoJoUHH. (OCHOBHBIE
CUCTEMATUYECKUE IPYIIbI OPraHU3MOB.

OBoJronys 4esioBeka. AHTPOITOJIOTUs KaK Hayka. PazBurue npeacraBieHui o
IIPOUCXOXKJICHUN 4YeJOBEKa. MeToapl H3ydeHHsl aHTpororeHesa. (CxoxacrBa M
pa3IuyMs 4eJI0BEKA U KUBOTHBIX. CHCTEMATHYECKOE MTOJIOKEHUE YETTOBEKA.

HBuwxkymme  cuibl  (pakTopel) — aHTpomorenesa.  HacnmeactBeHHas
U3MEHYMBOCTb M  €CTECTBEHHBI 0TOOp. OOIIeCTBeHHBI 00pa3 KU3HH,
U3TOTOBIICHHE OPYIAUI TPYZAa, MBILLIIEHUE, PEYb.

OCHOBHBIE CTa MU W BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
ymeneli, YenoBek mnpsamMoxomdammnii, YenoBek HeanaepTranbckui, Yenosek
pa3ymHblil. Haxonkum HMCKONaeMbIX OCTaTKOB, BpPEMS CYIIECTBOBAHMS, 00JIaCTh
pacnpocTpaHeHusi, 00bEM IrOJIOBHOIO MO3ra, 00pa3 KU3HU, OPYAUSL.

YenoBeueckre pacbl. OCHOBHblE  OONbIIME  pachkl:  €BPONEOUHAS
(eBpasmiickasi), = HErpo-aBCTpaJioMJHas  (PKBaTOpUalbHAas),  MOHIOJOWJIHAS
(a3maTcko-amepukaHckas).  UepTbl  MPUCHOCOOJEHHOCTH  MPEACTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSIM CYIIECTBOBaHMUS. ENMHCTBO YelIOBEUECKHX pac.
Kputuka pacuszma.

JlemoncTpanum:

[Toptpersr: ®. Pemu, JI. Ilactep, A. . Omapun, C. Munnep, I'. IOpu, Y.
apBuH.

Tabmuupel 1 cxembl: «Bo3nukHoBeHne CoaHEUHON cHUCTeMbl», «Pa3BuThe
opraHudeckoro wmupa», «PacturenpHas kieTka», <«OKMBOTHas  KIeTKay,
«IIpokapuoTnueckas kieTtka», «COBpeMEHHas CHUCTEMa OPraHWYECKOro MUpPay,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHHSI YEIOBEKAa U YEJTOBEKOOOpa3HBIX
o0e3bsH», «JlpeBHeitmue moany, «JpeBHue moany, «llepBbie coBpeMeHHBbIE
Tr0an», «HemoBedeckrue paco».

O6opynoBanue:  mymsixu — «lIpoucxoxaenue  demoBeka»  (OIOCTHI
aBCTPAJIONIUTEKA, MUTEKAHTPONA, HEaHAEpTajiblld, KPOMAaHbOHLA), CIEHOKH WIH
U300pKEHHUSI KAMEHHBIX OpYIud NEepBOOBITHOTO ueIoBeKa (KaMHHU-YOIIEPHI,
pyowna, ckpebiia), TEOXpOHOJOTHYECKas Taliuna, KouieKuus «DopMel
COXPaHHOCTH UCKOITAEMBIX )KMBOTHBIX M PACTEHUI.

JlaGopaTopHblie M NpakTHYeCKUE PadoThI:

[Tpaktuueckast padbota Ne 1. «M3ydeHue MCKOMAaeMbIX OCTaTKOB PACTEHUN U
YKUBOTHBIX B KOJUIEKLIUSAX).

DKCKypeusi «DBOJIIOIUS OPraHUYecKoro Mupa Ha 3emiie» (B €CTEeCTBEHHO-
HAy4YHbIN WIH KPAEBEAUECKUI My3€il).



Tema 3. Oprann3Mbl 4 OKpYy:KawIas cpeaa.

DKoJOorus KaK HayKa. 3ajau U pa3feibl SKOJIOTUHA. MEeToAbl 3KOJIOTHYECKUX
UCCIIEAOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPHOPTaHU3MEHHAS.

Oxonornueckue (axropel. Kiaccudukanus skonorudeckux (HakTopoB:
abnotnyeckue, OWMOTHMYECKHE U AaHTPOIOTeHHbIE. JleWCTBUE HKOIOTHYECKUX
(baKTOpOB Ha OPTAaHU3MBI.

Abuotnyeckue (aKkTOpbl: CBET, TEMIIEpaTypa, BIAXKHOCTh. DOTONEPHUOIN3M.
[IpucniocoOnenust OpraHU3MOB K  JEHUCTBUIO  aOMOTHYECKHX  (HaKTOPOB.
buonornyeckne puTMsl.

buortnueckue (bakTopBhl. Buner OMOTUYECKUX B3aUMOJICHUCTBUN:
KOHKYPEHIMS, XUIIHUYECTBO, cUMONO03 U ero (opmsl. [lapasutusMm, koomneparus,
MyTyajau3M, KOMMEHCAJINM3M (KBapTHPAHCTBO, HAaXJECOHUYECTBO). AMEHCAIH3M,
HelTpanu3M. 3HayeHHe OMOTUYECKUX B3aUMOAECHCTBUM [UIsl CYIIECTBOBAaHUSA
OpPTraHK3MOB B IIPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKK nomyisuuu. OCHOBHBIE ITOKA3aTENH
NOMYJSLMNA: YHCIEHHOCTh, IIOTHOCTh, POXJIA€MOCTh, CMEpPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4uCI€HHOCTH MOMYJISIUA U €€ Perysusl.

JdeMoHCTpaum:

[Toptpetsl: A. I'ymGonbar, K. @. Pynbe, O. ['ekkensb.

Tabnuupl u cxembl: kapta «lIpupoansie 30HbI 3emiuny, «Cpenpl 0OMTaHUS
Opranu3moBy», «@otonepuoausm», «llomynsauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTHU MONYJSAUUNA UHPY30puu-TyPenbkny, «luiesbie nenm.

JlaGopaTopHblie M NpakTHYeCKHE PadoThI:

JlabopaTtopHnas pabota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH pacTeHUH U3
pPa3HbIX MECT OOMTAHUS.

JlabopaTtopHas paborta Ne 4. «BiusHre cBeTa Ha poCcT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJISAIUNA pa3HBIX BUIOB
PaCTEHUI».

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
MPOCTPAaHCTBEHHAsA, Tpodudueckass (mumeBas). Buapl-momuHanTtel. CBsizu B
ouoneHose.

Dkoyioruueckue cuctembl (3kocuctembl). IloHsatne 00 53KocucTeMe U
ouoreonieHoze. DOYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TMPOIYLIEHTHI,
KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEUIECTB U MOTOK HEPrUU B HIKOCHUCTEME.
Tpoduyeckue (muiieBbie) YPOBHM OKOCHUCTEMbI. [IWileBble LEeMM U CETH.



OcCHOBHBIE TIOKAa3aTeNu SKOCHUCTEMbI: Ouomacca, NPOAYKLHUA. IKOJOTUYECKHE
nupamMubl: TPOAYKIMUU, YHCICHHOCTH, Ouomaccel. CBOMCTBA 3KOCHCTEM:
YCTOMYMBOCTb, CAMOPETYJIALNS, pa3BuTue. CyKieccus.

[IpupoHbIe PKOCUCTEMBI. DKOCUCTEMBI 03EP U pEK. DKOCHUCTEMA XBOMHOIO
VI [IAPOKOJIMCTBEHHOTO JIECa.

AHTpOTIOTEHHBIE  DKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X039MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpasue kak (akrtop ycroWunBocTH dKocucTteM. CoxpaHEHHE
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie.

Yuenne B. U. Bepuaackoro o 6mochepe. I'panurier, coctaB U CTpyKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
rJI00aJIbHOM JKOCHCTEMBbl. J[MHaMHueckoe paBHOBECHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThl BEMIECTB U OMOr€OXMMHUYECKUE LUKIIbI 3JIEMEHTOB (yriepoja,
a30Ta). 30HATIBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3eMian. AHTPONOreHHbIE U3MEHEHUS B Onocdepe.
['mobGanbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

CocyiiecTBoBaHUE MIPUAPOJIBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBA YCTOMUYMBOCTH Omocdepsl. OCHOBA pallMOHATBHOTO
yOpaBJ€HUs NPUPOJHBIMU pecypcaMd W HUX HCNOJb30BaHue. JlocTmxeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JlemoHcTpanum:

[Hoptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.

Tabnuuel u cxembl: «llumeBslie nenu», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coolmiecTBay, «llenu nuTanusy, «IKoJorHyYecKas TUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOTUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOTO  Jeca», «buoneno3s Bomoéma», «Arpouenos», «lIpumepnsie
AHTPONIOTEHHbIE  BO3JECWCTBHS HAa NpUPOLY», «BaxkHEHMIIME  HMCTOYHHUKHU
3arps3HEHUs] BO3AYyXa M FPYHTOBBIX BoA», «IlouBa — Ba)KHEWIIasi COCTABIISIONIAS
ouochepr», «DakTopsl Aerpaganuu mousy, «llapaukoBsiii d3GdexTy, «DaKkTophI
pPaZOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «Oomas crpykrypa Ouochepsi»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 23KpaH Ouocheps,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azota B IpUpOAEH.

O6opynoBanue: Mojaelb-anmukamnus «Tunudable OMOILIEHO3bI», TepOapwHii
«PacturenbHBIe COOOIECTBaY, KOUIEKINH «bHoIeH03», «Bpeaurenn BaKHEHIIINX
CEJIbCKOXO3SIICTBEHHBIX  KYJIbTYp», TepOapuu M KOJUJICKIMH pACTEeHUH W
YKUBOTHBIX, MPUHAJJICKAIIUE K Pa3HBIM KOJIOTHYECKUM TIpyInraM OJHOTO BHJA,
Kpacnas knura Poccuiickoit ®enepannu, u300pakeHUs OXpaHSEMbIX BHUIOB
PaCTeHUN U )KUBOTHBIX.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
BHOJIOTUN HA BA30OBOM YPOBHE CPEJHEI'O OBIIEIO
OBPA30BAHUA

Cornmacho ®I'OC COO, ycraHaBiauBaroTCs TpeOOBaHUA K pe3ysbTaTam
OCBOCHMSI  OOy4YarOIIMMUCS MporpaMM  cpefaHero  obmero  oOpa3oBaHUS:
JUYHOCTHBIM, METANIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType NMMYHOCTHBIX pE3yJbTATOB OCBOCHUA IpeaMera «buomorus»
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONIME: OCO3HAHHE O00YYaroUUMUCA POCCUUCKON
IpaXXJaHCKOM MJIEHTUYHOCTU — FTOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSTEIIBHOCTH
U CaMOOIPENENICHHI0, HaJu4yhe MOTHUBAUMU K OOy4YeHHI0 OHOJIOruH,
I[eJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHMX YOEXKIEHUM JIMYHOCTU Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M HMCTOPUUECKUX TPAAUIUNA Pa3BUTUS OHOJOTHYECKOTO
3HAaHMS, TOTOBHOCTh U CIOCOOHOCTh OOYYalOIIUXCSl PYKOBOJICTBOBATHCS B CBOEH
JESATENbHOCTH LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAIWYME HKOJOTHMUYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LIEJIU U CTPOUTH KUZHEHHBIE TUTAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOCHUs Hpeamera «buonaorus» AOCTUrarOTCs B
CANHCTBE YYEOHOW ¢ BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIbTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSMH, MPUHSATHIMU B OOIIECTBE MpaBUIaMU M HOpPMaMu
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIecCaM CaMOIIO3HAHUS, CAaMOBOCIUTAHUS U
CaMOpAa3BUTHUsA, PpA3BUTUA BHYTPEHHEW IIO3MLMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHUS K 3aKOHY WM IIPABOMOPSAKY, YEIIOBEKY TPyJa U CTapLIEMy IOKOJICHUIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOIIEHUS] K KYJIbTYPHOMY HACIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir ®Denepaiuu, npupoae u
OKPYKAIOIIEN CpELE.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS yueOHOro mpenmera «buomorus
JIOJDKHBI OTPakaTh TOTOBHOCTH M CITIOCOOHOCTH OOYYAIONTUXCSI PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIUENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUCHTAIlMW, TO3WTHUBHBIX BHYTPEHHHUX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PaCHIUPEHHE >KHU3HEHHOTO
ONBITA U OMBITA JIEITEIBHOCTH B MPOLECCE PEATM3alMi OCHOBHBIX HaIlPaBJICHUN
BOCIIUTATEJILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpakIaHCKOT0 BOCTIMTAHUS

c(hOpMHUPOBAHHOCTH IPAXKIAHCKON MO3ULIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U

OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;



OCO3HAaHME CBOMX KOHCTUTYLMOHHBIX IIpaB U OOS3aHHOCTEH, YBa)KEHHE
3aKOHA U MPaBOIOPSAIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOM MAEATEIBHOCTA IMPU CO3JIaHHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMpPEACNIATh COOCTBEHHYIO TMO3MIIMI0 1O OTHOILIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHUE YYUTHIBATH B CBOMX JCUCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COI[MAIBLHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOILIECCE COBMECTHOTO BBIMOJHEHHS
y4eOHBbIX, TO3HABATEIbHBIX M UCCJENOBATENbCKUX 3a7a4, YBAKUTEIHLHOTO
OTHOILICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OHOJIOTMYECKOTO COAECPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

chOpMHUPOBAHHOCTh pOCCUCKON IPaXKIaHCKON UJICHTUYHOCTH,
NaTpuOTU3Ma, YBaKEHUS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHoM, ropmoctn 3a CBOM Kpad, CBOKO PoauHy, CBOM S3BIK U KYJIBTYpY,
MPOIILIOE ¥ HACTOSAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACIEAUIO U MaMSATHUKAM MPHUPOIBI,
TOoCTUXeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuUTHE OWOJOTUM, TOHUMAHUSI 3HAYCHHUS OHWOJIOTUM B TIO3HAHUHU 3aKOHOB
MPUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3amnuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAb0Y;

3) 1IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUECHTHUPYACH HA MOPATHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaja B MMOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJUTEIISIM, CO3/IaHUIO0 CEMbU Ha OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaauuusMu HaposoB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYas ACTETUKY ObITa, HAy4YHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHUI;



MMOHMMAHHUE YMOIIMOHATIBHOTO BO3/ICMCTBUS )KUBOM IPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKCHHUIO B Pa3HBIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIISATh KAYECTBA TBOPUYECKOM JINYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBHOTO 0J1ATONOTyYHs:

NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0e30MacHOro o0pasza KU3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpPaBWJI U HOPM,
cOanmaHCHpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryisipHas Quuueckas
aKTUBHOCTH), O€pEkKHOro, OTBETCTBEHHOI'O W KOMIIETEHTHOIO OTHOUIEHHUS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBBIO;

NOHUMAHUE LEHHOCTH MPAaBWI HHJIWBHAYAJIbHOTO M  KOJUIEKTHBHOIO
0€3011aCHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 30POBbIO U KU3HHU JIIOEH;

OCO3HAHHWE MOCIEACTBUN M HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
QJIKOT0JIsl, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MacTepCTBa, TPYAOIO0HE;

TOTOBHOCTb K AKTMBHOM JEATEIBHOCTH TEXHOJIOTMYECKOM M COLMAIbHOU
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO JI€SITEIbHOCTB;

UHTEpEC K pa3inyHbIM chepaM MpodhecCHoHaTbHOM e TeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud #  pean30BBIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3K0JIOTMYECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKU 1I€JIECO00pa3HOe OTHOIIEHHWE K NPHUPOJIe KaK HCTOUYHUKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

MOBBIIICHUE YPOBHA JKOJOTMYECKON KYJbTYpbl: MPUOOPETEHUE OIbITa
IUIAHUPOBAHMS IIOCTYNIKOB M OLEHKM MX BO3MOXHBIX IOCIEICTBUM A
OKPYKaroUIEn Cpebl;

OCO3HaHHUE TJI00AJIBHOTO XapakTepa IKOJOTHYECKUX MpoOJieM U IMyTel ux
pelieHus;

CIIOCOOHOCTBh HUCIOJIb30BaTh MpUOOpETaeMble MNpPU HU3YYEHUU OHOJIOTHH
3HaHWS W YMEHMsS TpU pPELICHUU TNpoOJieM, CBA3AHHBIX C pPAlMOHAIbHBIM
IPUPOJIOTIONIB30BaHUEM  (COONIIOJIEHUE  TpaBWJ  MOBENEHUS B  MPHUPOJE,
HaIpaBJCHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpaHy BHUIOB,
IKOCUCTEM, Orochepsl);



aKTUBHOE HENpUIATHE JEUCTBUM, MPUHOCAIIUMX Bpel  OKPYKAIOIIEH
OPUPOJIHON cpeie, YMEHHE MPOTHO3UPOBATH HEOJATONPHUATHBIE HKOJIOTUUYECKUE
NIOCJIEICTBHS PEANPUHUMAEMBIX JEHCTBUN U IPEIOTBPAIIATH UX;

HaJIM4HUE PA3BUTOIO 3KOJIOTMYECKOr0 MBIIUICHHUS, IKOJIOTMYECKON KYJIbTYpHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBATbCS MMM B IIO3HABATEIIBHOM, KOMMYHHMKAaTUBHOM M COLMAIBHOU
IIPaKTHUKE, TOTOBHOCTH K YYAaCTHIO B IIPAKTUYECKON ESATEIBHOCTH dKOJIOTHUYECKON
HaIPaBJIEHHOCTH;

8) neHHOCTH HAYYHOI'O ITO3HAHMSA:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HayKH M OOILECTBEHHOW NMPAKTHKU, OCHOBAHHOTO HA JAMAJIOre
KYJIBTYP, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUPE;

COBEPILIEHCTBOBAHHUE SI3BIKOBOW M YHUTATENbCKOM KYJBTYpbl Kak CpeIcTBa
B3aMMOJICUCTBUS MEXY JIIOAbMU U TIO3HAHUS MUPA;

NOHMMaHUE creuupuKy OHMONOTMM KakK HayKH, OCO3HaHUS €€ poju B
(OpMHUPOBAHMN PALMOHAJIBHOIO HAYYHOI'O MBIIUIEHUS, CO3JAHUU LIEJIOCTHOTO
IpEJCTaBICHUS 00 OKpYXalolleM MHUpPE KaK O €IUHCTBE IPUPOJIbI, YEJOBEKa U
oOIIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUHU MpodsieM
COXpaHEHUs! IPUPOAHOIO PABHOBECHS,

yOexXAEHHOCTh B 3HAYUMOCTU OHOJIOTUM JJISi COBPEMEHHOM LMBHJIM3ALIUU:
o0ecrieueHrss HOBOTO YpPOBHSI Pa3BUTHS MEIULMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pEelIaTh PECypcHble  MPOOJEMBbl  Pa3BUTHS
YeJI0BEYECTBA, MMOUCKA MyTEe BBIXOAA U3 IJI00aJTBHBIX SKOJOTHYECKUX MPOOJIeM U
oOecrieyeHusi  Mmepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
UCIOJIb30BAHUIO TPHUPOJIHBIX PECYPCOB U (HOPMHPOBAHHIO HOBBIX CTaHIApTOB
KU3HY;

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OWOJOTMYECKUMX 3HAHUM B LEJAX
NOBBIIICHUS OOIIEl KyJNbTYphl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKITMOHAJIILHOW TPaMOTHOCTH OOydarommxcs, GopMupyeMmon
pU U3Y4eHUH OHOJIOTHH;

NOHUMAHUE CYIIHOCTH METOJIOB MO3HAHUS, HUCIIOJIb3YEMBIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTH HCIIOJNIb30BaTh TMOJy4yaeMble 3HaHUS [UJIs aHalu3a |
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOASANIMX B HEM M3MEHEHUH,
yMEHHE JeNaTh OOOCHOBAHHBIEC 3aKIIOUYEHHUS Ha OCHOBE HAayudHbIX (aKTOB U
MMEIOIINXCS JaHHBIX C LEJIbI0 TOJYYEHHSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BATh OMOJOTUYECKHE 3HAHMS JUIs
peuieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaLIHSIX;

OCO3HAHHWE LIEHHOCTU HAYYHOU JeATEIbHOCTH, TOTOBHOCTH OCYIIECTBISTh
MPOEKTHYIO U HCCIIE0BATENBCKYIO AEATEIbHOCTh HHIUBUIYAIbHO U B TPYIIIIE;



I'OTOBHOCTD u CITOCOOHOCTH K HCTIPCPLIBHOMY 06p330BaHI/IIO )41
CaM006p330BaHI/IIO, K AaKTHBHOMY IIOJIYYCHHIO HOBBIX 3HAHUH 110 OWOJIOTUH B
COOTBCTCTBHUHU C KU3HCHHBIMH HOTpe6HOCTSIMI/I.

METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yiabTaThl OCBOCHHS ydeOHOTO mpeameTa «bruomorus
BKJIIOYAIOT: 3HAYMMble i1 (GOPMHPOBAHUS MHUPOBO33PEHUSI O0yUYaIOIIMXCS
MEXIUCIUTUIMHAPHBIE (MEXKIPEIMETHbIC) OOIIeHayYHbIe MOHATHUS, OTpa)Karouue
LEJIOCTHOCTh HAy4YyHOM KapTHHBI MHUpa U CHEUU(PUKY METOJOB MO3HAHUSA,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPTHs, SABJICHUE, MPOIECC,
CUCTEeMa, HayYHbIH (DaKT, MPUHIIMI, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPUS,
uccleoBaHue,  HaONIOJIeHHe, M3MEpPeHHE,  OKCIEPUMEHT U JAPYTHX),
yHUBEpCalIbHbIe Y4eOHbIC JEeUCTBUS (IIO3HABATENIbHBIE, KOMMYHHUKATHUBHBIC,

PETYJISITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (YyHKIHMOHATBHOM
rPAMOTHOCTH W  COLUMAJIbHOM KOMIIETEHUMH OOYy4YaloIIHUXCs, CIOCOOHOCTh
oOyyaromuxcs MCII0JIb30BATh OCBOCHHBIE MEXIMCIUTUTMHAPHBIE,

MHUPOBO33pPEHUYECKHE 3HAHUS W  yHUBEpPCAJIbHBIC Yy4ueOHbIE JCHCTBHS B
MMO3HABATEILHON 1 COIMANIbHOM MPaKTHKE.

MeTtamnpenMeTHbIe Pe3yJbTaThl OCBOCHHS IMPOTPAMMBI CPEIHET0 OOIIero
00pa30BaHus JOJKHBI OTPAXKATh:

OBaanenue YHHBEpPCATbHBIMH YueOHbIMU NMo3HABaTeJIbLHBIMH
AEUCTBUSIMM

1) 6a30BbI€e JJOrHYECKHE TeiiCTBHA:

CaMOCTOATENLHO  (OPMYJIMPOBAaTH W aKTyaJIM3UPOBaTh  MpodJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh TPU OCBOCHHHM 3HAHUM MPUEMBI JIOTHYECKOTO MBIIIJICHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHA, O00OIICHUS ), PACKPBIBATH CMBICT
OMOJIOTUYECKUX TIOHATHHA (BBIACIATh WX XapaKTEPHBIC MPU3HAKH, YCTAaHABIMBATH
CBSI3H C JIPYTUMH TTOHATHSIMH);

OTPENCIATh 1ETU JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JOCTHKEHUSI, COOTHOCUTD PE3YJIBTATHI JACSTEIHHOCTU C TTIOCTABICHHBIMHU LIEIISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHIE TOHATHUS JUI 0OBSICHEHUS (PAaKTOB M SIBJICHHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHUECKHE pPaCCYXXIACHUS (MHIYKTUBHBIC, IEAyYKTHUBHBIC, IIO
aHAJIOTHH), BBISABJIATH 3aKOHOMEPHOCTH W IPOTHBOPEYHS B paccMaTPUBAEMbBIX
SBJICHUSIX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

IIPUMCHSITh CXEMHO-MO/IENTbHBIE CpelncTBa TS peACTaBICHUS
CYILIECTBEHHBIX CBSI3€H M OTHOIICHUI B M3y4yaeMbIX OMOJIOTMYECKUX OOBEKTaX, a



TAK)K€  NPOTUBOPEYMH  Pa3HOrO  pOAA,  BBIIBICHHBIX B Pa3IMYHBIX
MH(POPMALMOHHBIX UCTOUYHUKAX;

pa3pabarbiBaTh IUIAH pELIEHMs] MPOOJEMBbl C YYETOM aHAIM3a MMEIOIINXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YIbTATOB
LIEJISIM, OLICHUBATh PUCKH TOCIIEACTBUM ACSITEIBHOCTH;

KOOPAMHUPOBaTh M  BBIIOJHATH pabOTy B  YCIOBUAX  PEAJBHOTO,
BUPTYAJIbHOI'O 1 KOMOMHUPOBAHHOI'O B3aUMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBILLJIEHUE IPH PELIEHUH )KU3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE IeHCTBHUS:

BJIa/IETh HaBbIKAMU y4€OHO-UCCIIEI0BATENbCKON U MMPOEKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspellieHuss npoOjeM, CHOCOOHOCTBIO UM TOTOBHOCTBIO K
CaMOCTOATEILHOMY IMOMCKY METO0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB TO3HAHUS;

UCIIOJIB30BaTh pa3JIMYHbIE BUIBl JACSITEIBHOCTH 10 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpETalUU, MPeoOpa3OBaHUI0O M TNPUMEHEHUI0 B YYE€OHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YUE€OHBIX U COLUAJIbHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBIA TUI MBIILJIEHUS, BIaJ€Th HAYYHOH TEPMHHOJIOTHEH,
KJIFOUEBBIMU MOHATUSIMU U METO/IAMH;

CTaBUTh W (OpPMYIUPOBaTh COOCTBEHHBIC 3a7ayll B 00pa30BaTEILHOU
NEATEIbHOCTH U XKU3HEHHBIX CUTYaLHsIX;

BBISIBJIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEeIIEHUs, HaXOAUTh ApryMEHThI AJi1 J0Ka3aTeabCTBa
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBaTh IIOJIyYCHHBIE B XOJE PELICHHsS 3aJa4d pPe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JTOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATH MPUOOPETEHHBIH OIIBIT;

OCYILECTBIISTh IEJICHAIIPABICHHBIM MOUCK IEepeHOca CPEeICTB U CIOCOOOB
JeNUCTBUS B MPOGECCHOHANTBHYIO CPEy;

yMETh IMEPEHOCUTh 3HAaHUS B IMO3HABATEJIbHYIO U MPAKTHUYECKYIO 00JacTu
KU3HEIEATEeIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PAa3HBIX PEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, NpEjlararb OPUTHMHAIBHBIE MOJIXOJbl M pELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHbBIC PELICHHUS.

3) pabora ¢ unpopmMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(pOpMAIMK (TEKCTE y4eOHOro
nocoOusi, HAY4YHO-TIOMYJIAPHOM JUTEparype, OHOJOTUYECKHX CIIOBapsX U
CIpPaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAIM3UPOBAThH



MH(GOPMAILMIO pa3IMYHbIX BUIOB U (POPM IpEICTaBICHUS, KPUTUUECKU OLEHUBATh
€€ I0OCTOBEPHOCTh U HETIPOTUBOPEUNBOCT;

(GopMyIMpoBaTh 3aNpOChl U NPUMEHATH PAa3JIMUYHbIE METOJbI IIPHU MOUCKE U
orbope Omosornyeckoil mHpoOpMalu, HEOOXOIUMOM IS BBIMOJIHEHHUS y4eOHBIX
3aj1ay;

npuoOpeTaTh ONBIT HMCIOJIb30BAaHUS HH(POPMALIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOT'MI, COBEPILIEHCTBOBATh KYJIbTYpY aKTUBHOT'O MCIIOJIb30BAaHUS Pa3IMYHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYI0  (GOpMy  TMpEACTABICHUS
Ouonornueckoi HHPopMaIuu (CXembl, rpaduKy, AUarpaMMbl, TaOIHIIbI, PUCYHKH
¥ JIpyroe);

UCIIOJIb30BaTh HAy4yHBIM A3BIK B KayecTBE CpeAcTBa Mmpu padoTe ¢
OMOJOrMYecKoM HH(pOpMALME: MPUMEHATh XHMHYECKue, (unyeckue u
MaTE€MaTUYeCKHe 3HAaKU W CUMBOJBI, (HOpMyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HaIJITHOCTH;

BJaJ€Th  HABbIKAMU  pAclO3HAaBaHMA U 3allUThl  HUH(pOpMaLMH,
MH(OPMAIMOHHOW 0€30MaCHOCTH JINYHOCTH.

OByaeHue YHMBEPCAJIbHBIMM KOMMYHUKATHBHBIMH e CTBUSIMMU:

1) o6menmue:

OCYILECTBIISATh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTe€ WJIM JUCKYCCHUU MO CYIIECTBY OOCyXaaemMoll TeMbl (YMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHTEIIbHO BBINIOJHEHUS MpejjiaraeMon
3aJlayd, YYUTHIBATh UHTEPECHl U COIJIACOBAHHOCTh MO3ULIMNA APYIMX yYaCTHUKOB
JIAAJIoTa UK IUCKYCCUU);

pacro3HaBaTh HeBepOalbHbIE CpEJICTBAa OOILIEHHUS, MOHMMAaTh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HMKHOBEHUS KOH(JIMKTHBIX CHUTyaluH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH IIEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJIECHCTBUS, MOHUMATh
HaMEPEHHUs IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU popme HopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUS C HCIOJIb30BAHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eATeTbHOCTD:

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (POPM B3aMMOEHCTBUS MPU PEIIeHUH Y4eOHOM 3a1auH;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX NEWCTBHM C Y4€TOM OOIIuX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOro 4jeHa KOJUIEKTHBA,;



NPUHAMATh IL€IM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPAMHUPOBATh JEUCTBUSL MO €€ [IOCTMKECHHIO: COCTaBJISTH IUIAH JEHCTBUM,
pacmpeieniaTh pojdud ¢ y4€TOM MHEHUH YYaCTHUKOB, OOCYXKIaTh pPe3yJbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJa W KAXKIOTO Yy4YaCTHHKA KOMaHIbI B
001Ut pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

Mpe/iaratb HOBBIE MIPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULUUA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

OBJiaieHne YHHBEPCAJIbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMMH:

1) camoopranusanms:

UCIIOJI30BaTh OMOJIOTMYECKUE 3HAHUS [UI BBIABICHHS NpoOJIEM U HX
pelIeHrs B )KU3HEHHBIX U YUEOHBIX CUTYaIUSIX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJIEBbIE U CMBICIOBBIE
YCTAHOBKM B CBOMX ACHCTBUSX M MOCTYIKAaxX IO OTHOLIEHHUIO K JKUBOU MPHUPOJE,
CBOEMY 3/10POBBIO U 3I0POBBI0 OKPYKAIOIINX;

CaMOCTOATENILHO OCYILIECTBIISATh MO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIEC 3aJlaud B 00pa30BaTEIbHOM
JEATEIIbHOCTH M )KU3HEHHBIX CUTyalUsX;

CaMOCTOSITEJIbHO ~ COCTAaBJATh IUIAH pELIEHUs MNpodsieMbl C  Y4ETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEN U MPEANOUYTCHUH;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH y4€OHOTO MpeaMeTa Ha OCHOBE JTMYHBIX MPEIIOYTCHHI;

JieN1aTh OCO3HAHHBINA BBIOOP, apryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTH
3a pEILICHMUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CroCcOOCTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO ILIMPOKOW JpYyAUIUU B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIM YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BIAJCTh HABBIKAMH  TO3HABATENLHONW  pedJeKkcuu KaKk  OCO3HAHUS
COBEpIIAEMbIX JICHUCTBUM M MBICIUTENBHBIX MPOILECCOB, HMX pE3yJbTaTOB U
OCHOBAHMM, MCIOJb30BaTh MPUEMBI peIeKCUU ISl OLEHKU CHUTyallluH, BHIOOpA
BEPHOT'O PEILICHUS;

YMETh OLIEHUWBATh PUCKM W CBOEBPEMEHHO MPUHUMATH PEUICHUS MO HUX
CHU)KEHMUIO;



IIPUHUMAaTh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E pPeE3yJbTaTOB
NEATEIbHOCTH;

3) npuHATHE ceDdsT U APYTHX:

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

OPUHUMATh MOTHBBI W apryMEHThl APYIMX IpPU AaHAIU3E€ pe3yJIbTaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE IIPABO U IPABO APYTUX HA OLINOKU;

pa3BUBATh CIOCOOHOCTH TOHUMATh MUP C TIO3HUIMH JPYTOTro YeJIOBeKa.

IHNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3ynbTarhl OcBOeHHs mHporpammbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1 yueoHoro npeamera «buomorus»
HAy4YHbIC 3HAHUSI, YMEHUS U CIOCOOBI IEUCTBUM 1O OCBOCHHIO, HHTEPIIPETAIIUU U
peoOpa30BaHUI0 3HAHWM, BUbI JESITEIBHOCTH IO MOJYYEHUIO HOBOIO 3HAHUS U
MPUMEHEHUIO 3HAHWI B Pa3IMYHBIX YUEOHBIX CUTYyallUsIX, a TAKXKE€ B pPEATbHBIX
KU3HEHHBIX CUTyalUsiX, CBA3aHHBIX ¢ Ouonorued. B mporpamme mnpeameTHbie
pe3yabTaThl MPEACTABICHBI IO TOAaM O0yUEHHUS.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS ydueOHOro mpeamera «buosnorus» ¢ 10
KJacce NOJDKHBI OTPaXKaTh:

c(OpMHPOBAHHOCTh 3HAHUUA O MECTE U POJIM OMOJIOTMH B CUCTEME HAy4YHOIO
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAyYHOW KApTUHBI MUPa U HAYYHOI'O MHUPOBO33PEHHS, O BKJIAJAE POCCUMCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (DPYHKIIMOHAIBHON
IPAMOTHOCTH Y€JIOBEKA ISl PELICHUS KU3HEHHBIX 3a/a4;

YMEHUE PaCKpbIBATh COJAEpKAaHUE OUOJOTMYECKUX TEPMUHOB M MMOHSATHUM:
XKU3Hb, KJIE€TKa, OpraHu3M, MeTaboau3M (OOMEH BELECTB M IMpEeBpalleHUE
HHEPTUM), TOMEOCTa3 (CaMOpEryJsius), YpOBHEBasI OpraHU3aIlis KUBBIX CHUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOIYKIINS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTMYECKHE Teopun (KJIETOYHAs, XPOMOCOMHa,
MyTaIlMOHHAs, IIEHTpaJbHAs JOrMa MOJICKYJIApHON Ouonorun), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBuioBa) u ydenus (0 meHTpax MHOTOOOpasus H
MPOUCXOXKICHUS KyJIbTYpHbIX pacTenuit H. M. BaBuioBa), onpeaensTh rpaHUIlbl
WX IMIPUMEHUMOCTH K )KMBBIM CUCTEMAM,;

yYMEHUE BJIaJIETh METOJIaMU HAYYHOTO IMO3HAHMS B OMOJIOTUN: HAOIIOICHUE U
ONMCAHUE KUBBIX CHCTEM, IMPOLECCOB U SIBJICHUW, OPraHU3alMsl U IPOBEICHUE
OMOJOTUYECKOTO  JKCIEPUMEHTa,  BBIIBM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]y MCCIIEyeMbIMH BEJIMYMHAMU, OOBICHEHHE TMOITYYEHHBIX



pe3ynbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHSATUH, TEOPUM W 3aKOHOB, YMEHHUE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIJCIATh CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
JYKapHoOT, OJHOKIETOYHBIX W MHOIOKJIETOYHBIX OpPraHMW3MOB, OCOOEHHOCTU
MPOIIECCOB: OOMEHa BEIECTB M MPEBpAIICHHS dHEPTUU B KIIETKE, (DOTOCHMHTE3A,
IJIACTUYECKOTO W SHEPreTHueckoro oOMEHa, XEMOCHMHTE3a, MHTO3a, Meho3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYATbHOTO Pa3BUTHS  OpraHuU3Ma
(oHTOTEHER);

YMEHHE TMPUMEHSATH TMOJIyYeHHbIE 3HAHUS IJi1 OOBSACHEHUS OMOJOTUYECKUX
IIPOLIECCOB U SIBJICHHUM, U1 NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1eNplo obOecriedyeHus 0e30IacHOCTHU CBOETO 3J0POBbsi U 3/I0POBbS
OKPY>KaIOILKX JII0/IeH, COOI0IEHUS] HOPM I'PaMOTHOIO MOBEJCHUSI B OKPYXKaroLIei
OPUPOAHON cpele, MOHUMaHUE HEOOXOIMMOCTH MCIOJb30BAHUS JTOCTUKEHUN
COBPEMEHHOMU OHoJI0rNu u OMOTEXHOJIOTHUI TUIS pPalMOHATILHOTO
IPUPOIOTIOIB30BAHUS;

YMEHUE pellaTh DJJIEMEHTApHbIE T'E€HETUYECKHME 3aJadyd Ha MOHO- U
JUTUOPUIHOE CKpEIMBAaHKE, CLEIJICHHOE HAaCJIEeI0BAaHUE, COCTaBJIATH CXEMBI
MOHOTMOPHIHOTO CKpPEIIMBAaHUS JUIsl NpeICKa3aHus HacleIOBaHUSA MPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBIMOJIHATH JIA0OpATOPHBIE W TPAKTUYECKUE padOThl, COOIIOJATH
npaBuia npu padboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYI0BAHHUEM;

YyMEHUE KPUTHYECKH OICHWBATh MW HWHTEPIPETHPOBATH HWHOOPMAIUIO
OMOJIOTUYECKOTO  COAEPKAaHMSI, BKIIOYAIONIYIO TICEBJOHAYYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpPEACTBA MAacCOBOW MH(GOPMAIIMU, HAYIHO-TIOMYJISIPHBIC
MaTepHuaybl), STUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIEAOBaHUN B OHMOJIOTHH,
MeAUILIMHE, OMOTEXHOJIOTUH;

YMEHUE CO3[1aBaThb COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOLIEHUS,
0000611ast 6uoJIornYecKyt0 UHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCITIOJIb30BATh MOHATUIHBIN armapaTt OMOJOTHH.

[IpeameTHBIC pe3yNbTaThl OCBOCHMS y4eOHOrOo mpeameta «buonorus» 6 11
Kjacce NOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE W POJU OMOJIOTUU B CUCTEME HAYYHOI'O
3HAaHUs ECTECTBEHHBIX HAayK, B (OPMHUPOBAHMHM COBPEMEHHOW eCTECTBEHHO-
HAyYHOW KapTUHBI MHpPAa W HAYYHOTO MHPOBO33PCHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKa JUIsl peLICHUS KU3HEHHBIX 3a/a4;

YMEHHE pPACKpBhIBaTh COJACpKaHHE OWOJOTHMYECKUX TEPMHHOB WM TIOHATHUM:
BU/I, IONYJISALNS, T€HO(OH, SBOJIOLMS, ABMXKYILIUE CUIBI ((PAaKTOPHI) IBOJIOLUH,
IPUCIIOCOOTIEHHOCTh OPTaHMU3MOB, BHI000pAa30BaHME, IKOJOTHMYECKHE (DAKTOPHI,



DKOCHCTEMA, NPOIYLEHTH, KOHCYMEHTBI, pPEAYLEHTbl, LENH IHUTaHUA,
HKOJIOTHYECKas Mpamua, OMoreoleHos, onocdepa;

yMEHUE Hu3Iaratb OWOJOTHYECKHE Teopuu (IBONMIOIMOHHAs Teopust Y.
JlapBuHa, CHHTETHYECKash TEOpUs DSBOJIOLUUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapiieBoro cxonacrea K. M. baspa, depenoBaHusi INIaBHBIX HAaIlpaBlICHUN U
nyteit sBomonuu A. H. CeseproBa, yuenust o 6uochepe B. 1. Bepuanckoro),
ONPENENATh T'PAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEHHE BJaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOIIOIEHUE U
ONMCAHUE YKUBBIX CHUCTEM, NPOLIECCOB U SIBICHUI, OpraHu3aius U MPOBEACHHUE
OMOJIOTMYECKOTO  3KCHEPUMEHTA,  BBIABM)KEHUE  THUIOTE3bl,  BBISBICHHE
3aBUCHUMOCTH MEXAY HCCIEIYEMbIMU BEJIMYMHAMH, OOBSICHEHHE IOJyUYE€HHBIX
pe3yibTaTOB, MCIIOJIB30BAHHBIX HAy4YHBIX INOHATUH, TEOPHM M 3aKOHOB, YMEHHE
JienaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTAaTOB;

YMEHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTHMYECKHX
OOBEKTOB: BUJOB, MOMYJALUUN, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,
OMOreolEHO30B U  JKOCUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJIEACTBEHHOM
U3MEHYUBOCTH, €CTECTBEHHOTO OTOOpa, BUA000pa30BaHUs, MPUCIOCOOIEHHOCTU
OpraHU3MOB, JIE€UCTBHS SKOJOTMYECKUX (PAKTOPOB Ha OpPraHU3MBI, IEpeHOca
BEIIECTB M TIOTOKA SHEPIHMH B SKOCHUCTEMAaX, AHTPONOIE€HHBIX HW3MEHEHUH B
HKOCHCTEMAxX CBOEM MECTHOCTH, KpPYroBOpOTa BEIIECTB U OMOr€OXMMHYECKHX
IIUKJIOB B Onocdepe;

YMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS sl OOBSCHEHUS OMOJOTUYECKUX
IIPOILIECCOB W SIBJICHUM, IJII NPUHATHS NMPAKTUYECKUX PELIEHUN B MOBCEIHEBHOMU
XKU3HM C LeJbl0 o0ecreyeHus: 0e30MacHOCTH CBOEro 3[0pOBbS M 340POBBS
OKPY>KaIOIUX JII0IeH, COOII0IEHUS] HOPM IPAMOTHOTO MOBEJCHUS B OKpY KaroIen
OPUPOJIHON cpene, NMOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHIKEHUMN
COBPEMEHHOW OMOJIOTUH ISl pAllMOHAIBHOTO MPUPOI0NO0JIb30BAHUS;

YMEHUE pelaTh 3JIEMEHTApHble OMOJOTUYECKHE 3a/layd, COCTABJISATh CXEMBbI
MEPEHOCa BEIIECTB U IHEPTHUH B IKOCHUCTEMAaX (LIENH MUTaHHUS);

YMEHUE BBIMOJIHATH JTA0OPATOPHBIE W TPAKTUYECKUE PadOThI, COOIIOATH
npaBuia mpu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHUE KPUTHYECKH OIEHUBATb M HWHTEPHPETUPOBATH HHPOPMALIUIO
OMOJIOTMYECKOTO  COJEP)KAaHMSI, BKIIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpEeACTBa MaccOBOW MH(pOpPMALMU, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl),  paccMaTpuBaTh  TIJ0OaJdbHBIE  SKOJOTMYECKHE  MPOOJIeMbl
COBPEMEHHOCTH, ((OPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHCHMEHHBIE M YCTHBIE COOOULIEHUS,
000011as1 6MOJIOTHYECKY0 UHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
UCIT0JI30BATh MOHATUIHBIN anmapaT OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos
Ne HaumeHoBaHue pa3jiejioB U TeM JaekTpoHHbIe (HU(pPOBbHIE)
Konrpoabnsie IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoThI
bu6mmoreka [IOK
1 broorit kak Hayka 2 05 https://m.eds00.r/7f41c292
2 JKuBBIE CHCTEMBI U UX OpPraHU3aLUs 3 bubmmorexa LOK
P i https.//m.edso0.ru/7f41c292
3 XHUMHUYECKUI COCTAB U CTPOEHUE 18 1 bubnuorexa [JOK
KJIETKU https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 XK 1
HBHCACATCILHOCTE KICTRH 8 https.//m.edsoo.ru/7f41¢c292
5 PazmHoOXeHMEe 1 MHIUBUIYAIBHOE 10 1 bu6mmoreka [IOK
pa3BUTHE OPTaHU3MOB https://m.edsoo.ru/7f41c292
6 HacnencrBeHHOCTh M KBMEHYMBOCTD 18 15 bubmuorexa [JOK
OpPraHUu3MOB ' https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 8 bubnuorexa [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I1O
. 68 55 4

[TPOI'PAMME
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11 KJIACC

KoaunuyecTBO 4acoB

Ne HaumeHoBaHue pa3/iesioB U TeM JaekTpoHHbIe (HU(pPOBHIE)
Konrpoabnsie IIpakTHyeckue
n/m NporpamMmsl Bcero o0pa3oBaTe/bHbIe Pecypchl
padoThI padoThI
bubmuorexa [JOK
1 IBOMOLHORKAs GroNOrHS 18 1 https://m.edsoo.ru/7f41cc74
5 Bo3HukHOBEHME U pa3BUTHE KUZHU 18 05 bubnunoreka [JOK
Ha 3emie ' https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
3 Oprau3MEl H OKpyAkaiolas cpea 10 1 https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa M 9KOJIOTHUCCKHE 18 bubmuorexa [JOK
CHCTEMBI https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
° Pesepeiioe Bpens 4 https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB I10
- 68 4 25

I[TPOTPAMME
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IHHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KounyecTBO 4acoB JlaTa
DJIEKTPOHHbBIE
U3y4eHus
Ne KonTpoas IlpakTn y uudposbie
Tema ypoka
n/n Bcero  Hble yeckue o0pa3oBareJib
paboThbI padorer Il ITo HbI€e pecypchbl
mwiaHy ¢axkry
buoJsiorusi kak Hayka 2 yaca
bubnuotexa
1 HOK
1 buonorus B cucreme Hayk 1 https://m.edsoo.r
u/863e6122
https://m.edsoo.r
u/863e632a
Merto/1bl TO3HAHUS KUBOM
npupoasl. [IpakTuueckas
bubmmotexa
pabota Ne 1 OK
2 2 «Ucnonp3oBanue 1 0.5 1
https.//m.edsoo.r
Pa3IUYHBIX METOJIOB MpPHU /86366122
M3y4YeHUN OMOJIOTHYECKUX
O00BEKTOBY
7KuBble cucTeMbl U MX Opranu3amnusi 3 yaca
brnonornueckue CHCTEMBI, Bbubnuoreka
1 nporueccs U UX U3YYEHHUE. 1 05 IHOK
3 BBojiHast KOHTPOJIbHAS ’ https://m.edsoo.r
paGora /86366564
bubnmnoreka
2  CymHOCTb XH3HHU U 1 LHOK
4 CBOMCTBA KUBOI'0 https://m.edsoo.r
u/863e6564
bubnmnoreka
3 YpoBHM Opranusanuu 1 HOK
5 KUBOW MaTepuu https://m.edsoo.r
u/863e6564
XHMMHMYECKHUI COCTAB M CTPOEeHHUE KJIeTKU 18 yacoB
1 OcoGenHoctu bubnuoreka
6 XAMUYECKOIr0 COCTaBa 1 HOK
KJIETKU https://m.edsoo.r

u/863e674e
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Bona u e€ pons B

Bubanoreka

2 LHOK
JKH3HEACATETLHOCTH
7 CTeTKI https://m.edsoo.r
u/863e674¢e
bubnuoreka
3 MuHepaibHbBIC BEIIECTBA LIOK
8 1 WX POJIb B KJIETKE https:.//m.edsoo.r
u/863e674¢e
bubnuoreka
4  beaku. CoctaB u LHOK
9 CTpOeHHE OEKOB https:.//m.edsoo.r
u/863e6b72
depMeHTHI —
OHOJIOrHYECKHUE
KaTaanu3aTophl.
5 Jlaboparopuas pabota Ne bubmmorexa
L 1 «3ydenue 0.5 HOK
0 S https.//m.edsoo.r
u/863e6b72
AKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuJIa3bl UITH
KaTaJia3bl)»
bubnuoreka
VYTJIeBOIbI ¥ X POJIb B
1 6 JKU3HEEATEITLHOCTH HOK
1 — https.//m.edsoo.r
u/863e6870
bubmmnoreka
Jlunuael 1 UX posb B
1 ! KU3HEICATCIIbBHOCTH HOK
5 - https.//m.edsoo.r
u/863e6870
HyxnenHoBbIE KUCIOTHI U bubnuotexa
1 8 wux ponb B HOK
3 KU3HENEATEILHOCTH https://m.edsoo.r
KIIETKHA u/863e6d5¢c
AT® u mpyrae bubanoreka
1 9 OpraHUYEeCcKUe HOK
4 COEIMHEHUS KIETKU hitps://m.edsoo.
u/863e6d5¢
Bbubnnoreka
1 1 I/ICTOpI/IH 1 METOOBI HOK
5 0 HU3y4YeHUS KIETKU https.//m.edsoo.r
u/863e6e88
Krnerounas Teopust brbmmorexa
1 1 HOK
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6 1 https://m.edsoo.r
u/863e6e88
1 bubnuoreka
1 2 Kinerka kak nenocrnas 1 I[HOK
7 JKUBas CUCTEMa https://m.edsoo.r
u/863e6e88
CtpoeHue KIETKH. BubmoTeKa
1 1 Kierounas memOpaHna. 1IOK
g 3 Aapo 1 https://m.edsoo.r
u/863e6e38
CtpoeHue KIETKH. bubsmotexa
1 1 Huromna3zma. KiaeTounsrii 1 HOK
9 4 1eHTp. Pubocomsr https://m.edsoo.r
u/863e6e38
CrtpoeHue KIEeTKH. Bubmorexa
DHAOILIa3MaTHYEeCKast HOK
2 1 https://m.edsoo.r
cetb. Kommekc ['onpmxu. 1
0 5 JIuzocomsl. Kiterounsie U'B63E6IO
' https.//m.edsoo.r
BIJHOACHHA u/863€716¢
bubnmoreka
1 CrpoeHue KIeTKH. LIOK
2 6 Muroxonnpuu. 1 https://m.edsoo.r
1 ITnactuaer. Opranon sl u/863e6ff0
JIBUKCHUS https://m.edsoo.r
u/863e716c
Crtpoenue
AYKapUOTHYECKOH KIETKH.
Jlaboparopnas pabota Ne BubnuoTteka
2 «3y4eHue CTpoeHus [IOK
2 1 kJIeTok pacTeHwuil, 1 05 https://m.edsoo.r
2 7 >KMBOTHBIX, TPHOOB U ' u/863e6ff0
OakTepuit o https:.//m.edsoo.r
MHKPOCKOITOM Ha TOTOBBIX u/863e716¢
MUKpOTIperiapaTax u ux
OITMCAHUE»
KonTponbhas padota no
2 1 Teme «XuMudeckuit 1
3 8 cocraB u cTpoeHHE
KIICTKID»
KuzHeneATeIbHOCTH KJIETKH 9 YacoB
2 1 OOmMeH BemecTB WIIH 1 bubmmoreka
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4 MeTa00IU3M 1HOK
https://m.edsoo.r
u/863e766¢
Bubnuoreka

5 2 AsroTrpodHOE UTaHUE. 1 HOK

5 dortocunTes https://m.edsoo.r
u/863e7c98
Bbubianoreka

5 3 ABTOTpO(HOE MUTAHUE. 1 LHOK

6 XeMOCHHTES. https://m.edsoo.r
u/863e7c98
Bbubmnoreka

2 4 DHepreTu4eckuii o0OMeH 1 HOK

7 https://m.edsoo.r
u/863€e7aae
Bubianoreka

5 Buocunres Oenka. 10K
2 P 1
3 CAKII MATPHAHOTO https://m.edsoo.r
cuHTe3a u/8636796¢e
Bbubianoreka

5 6 Tpaucnsuus — 1 HOK

9 orocuHTE3 OeIKa https://m.edsoo.r
u/863e796e

3 Pemrenue 3agad Ha

7 TeHETHYECKHI KOJI U 1
0
onocuHTE3 OeIKa
bubmnoreka

3 8 Hexnerounsie popmbl 1 HOK

1 KU3HU — BUPYCHI https://m.edsoo.r
u/863e7540

KonTponbhas padota no
3 9 TeMme 1 1
5 «Kn3zHeneareabHOCTD
KJIETKW
Pa3mHoxeHHe M HHAMBUAYAJIbHOE pa3BuTHe oprann3mMos 10 yacos
bubnnoreka

3 1 JKy3HEeHHBIN IUKIT KIETKH 1 HOK

3 https.//m.edsoo.r
u/863e7dc4

3 Jenenue knerku. MuTos. BI/(I;SIJEHOTeKa

JlaboparopHas pabota Ne 1 0,5 1
4 3 a6 https://m.edsoo.r
«Habmronenue MmuTo3a B /S6367dcA
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KJIETKaX KOHYMKA
KOpEILIKA JIyKa Ha TOTOBBIX

MUKpOTIperaparax
bubnmoreka
3 @OopMBI pa3MHOKECHUS HOK
https://m.edsoo.r
opranu3mos. becnonoe
u/863e81b6
PAMHOICHHIE https://m.edsoo.r
u/863eB831e
bubnmnoreka
4 @OpMBI pa3MHOKECHUS HOK
https://m.edsoo.r
opranu3mos. [IonoBoe
w/863e81b6
PasMHOzCIHIE https://m.edsoo.r
u/863eB831e
bubnmoreka
S Meiio3 LIOK
https://m.edsoo.r
u/863e7f4a
OO6pa3oBaHue u pa3BUTHE
TMTOJIOBBIX KJIETOK.
O11010TBOPEHHE. bubnuoreka
6  Jlaboparopnas pabota Ne 05 HOK
4 «3y4yeHne cTpoeHUs ' https://m.edsoo.r
TOJIOBBIX KJIETOK Ha uw/863e81b6
TOTOBBIX
MHUKpOTpernaparax»»
bubnuorexa
7 HOK
OnnogoTBOpeHne
TUIOAOTBOPEHH https://m.edsoo.r
u/863eB81b6
bubnuorexa
NunuBunyansHoe
8 HOK
pa3BHTHE.
W6 . https://m.edsoo.r
MOpPHOHATBHBIN TIEPUOT /86368436
NunuBuayansHOE Bubnuoreka
9 pasButHe. HOK
[TocTamMOprOHaNbHBIN https:.//m.edsoo.r
IEPUOJ u/863e8436
KonTponbhas padota no
Teme «Pa3MHOXKeHNE U
1 wunauBHAyaJIbHOE
0  pa3BUTHE OPTaHU3MOBY
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Hac/ieicTBeHHOCTh M U3MEHYHUBOCTH OPraHu3smMoB 18 yacos

Bbubnuoreka
I'enernka — Hayka o
4 1 LHOK
HaCJICJICTBEHHOCTH U 1
3 AMCHIHBOCTIL https.//m.edsoo.r
u/863e86f2
4 2 3aKOHOMEPHOCTH bubnmnoreka
4 HacJieJOBaHUA IIPU3HAKOB. 1 1HOK
MonorubpumaHoe https:.//m.edsoo.r
CKpEIIUBAHHIE u/863e8878
Bbubnuoreka
3 MHOXeCTBCHHBIC aJlICIIN. 10K
4 Amnanus ee 1
5 HaMSHPYIOTT https.//m.edsoo.r
CKpEIIUBaHNE ——
Jurubpuaxoe bubnmnoreka
4 4 ckpeuiBaHue. 3aKOH 1 HOK
6 HE3aBHUCUMOTO https://m.edsoo.r
HACJIEJOBAaHUS TPU3HAKOB u/863e89a4
[IpakTHKyM 1O pEIICHUIO
4 S 3a1a4 Ha AUTUOPUIIHOE U 1
7 aHaIIM3HpYIOIee
CKpEIIUBaHHE
CuerieHHOE
HacJe0BaHUE MPU3HAKOB.
JlabopaTtopHas pabota Ne
bubnuoreka
6 5 «M3ydeHue pe3ynbTaToB
4 MOHOTUOPUAHOTO U 1 0.5 IOK
8 https.//m.edsoo.r
AMrHOpHIHOTO /8636860
CKpEIIUBAaHUS Y
JPO30( MBI HA TOTOBBIX
MHUKpOIIpernapaTax»
bubmnnoreka
4 7 BsaumonetlictBue 1 1HOK
9 HeaJlJICJIbHBIX TSHOB https.//m.edsoo.r
u/863e8c60
Bbubnnoreka
5 8 Iumromnazmarnyeckas 1 ITOK
0 HACJIEACTBEHHOCTD https://m.edsoo.r
u/863e8c60
bubnunoreka
I'eneTnka HacleIOBaHUS
9 . 1HOK
5 T10JIa ¥ €r0 XPOMOCOMHBIH 1
https.//m.edsoo.r
1 MeXaHN3M

u/863e8c60



https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60

Bubanoreka

5 1 HacnenoBanue npu3HaKoB, LIOK
2 0 CIHEeIUICHHBIX C IIOJIOM https://m.edsoo.r
u/863e8c60
IIpakTHKyM 1O PEIICHUIO
3aJ1a4 Ha CIIENJIECHHOE
5 1 wHacnemoBaHHe I'€HOB U
3 1 wuacinemoBanwme,
CLIEILIEHHOE C ITOJIOM
HenacnencrBenHas
N3MEHYUBOCTb.
Jlaboparopnas pabota Ne
bubnuoreka
1 6. Uzyuenue
S 2  moauduKamMoOHHON 0.5 HOK
4 ' https://m.edsoo.r
H3MEHYHUBOCTH, L/S63e8efe
MTOCTPOCHHUE
BapUAIMOHHOTO Psaa U
BAPUALIMOHHON KPUBON»
bubnuoreka
5 1 T'emorununueckas 1HOK
5 3 | H3MEHYHUBOCTH https://m.edsoo.r
u/863e8efe
Buaer myranui.
bubmnoreka
1 Jlabopartopnas paGota Ne
> 4 7. «AHanuz Mmyrtanui 05 HOK
6 ' 7 4 ' https.//m.edsoo.r
Ipo30¢ Bl HAa TOTOBBIX L/S6368efe
MHUKpOTpernaparax»»
[IpyrumnHel MyTanMi bubsmotexa
> 1 Comaruueckue u . HOK
7 5 https://m.edsoo.r
TCHEPATUBHBIC MYTAIHH /S6368efe
bubmnoreka
5 1 Meroxasl ucciaenoBaHusI 1HOK
3 6  TI'CHETHKHU YeJIOoBeKa https.//m.edsoo.r
u/863e8d78
bubnnoreka
['eneruka u 310poBbE.
5 1 N HOK
[TpoGieMbl reHeTHIecKon
9 7 5 https://m.edsoo.r
€30I1aCHOCTH /86368478
PesepBHBIii ypoK.
6
O00011IeHIE IO TEME
0
1 «HacnenctBeHHOCTD U
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8  W3MEHUYUBOCTH
OpPTaHU3MOBY.
KonrponsHas pabora.
Cenexuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH 8 YacoB
6 1 bubnuoreka
1 Cenekius Kak HayKa U 1 HOK
rnpouece https://m.edsoo.r
u/863e9214
bubnmoreka
6 2 Meroabl U TO0CTUXEHUS 1 HOK
5 CEJICKLIUN PAaCTCHUN https://m.edsoo.r
u/863e9214
bubnmoreka
6 3 MeTonrl ceneknuu 1 1HOK
3 JKMBOTHBIX https://m.edsoo.r
u/863e9214
bubnmoreka
6 4  Cenekius 1 HOK
4 MHKPOOPTaHU3MOB https://m.edsoo.r
u/863e9336
bubnmoreka
6 5 buorexnonorusa xak 1 1HOK
5 OTpacib IPOU3BOACTBA https://m.edsoo.r
w/863e9336
6 6  UroroBas KOHTpOJIbHAS 1 1
6 pabora
6 IToBTOpEHME 1O TEME
7 7  «Cenexuust OpraHu3MOB. 1
OCHOBBI OMOTEXHOJIOTHI»
6 3 [ToBTOpEeHuEe NoO 1
3 HU3YYEHHOMY KYypCy
OBIIEE KOJIMYECTBO YACOB 68 55 4
I1O ITPOT'PAMME ’
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* buosorus / Ilaceunuk B.B., Kamenckuit A.A., Pyonos A.M. u apyrue /Ilox
pen. Ilaceunuka B.B., AkiimonepHoe o61iecTBo «3narenbcTBO
«IIpocBernienue»

* buonorwus, 11 knacc/ [laceunnk B.B., Kamenckwmit A.A., Pyonos A.M. u
npyrue /Ilon pen. [Taceunnka B.B., AkunonepHoe o6miectBo «M31arenbcTBo

«ITpocBenieHue»

METOIUYECKHUE MATEPHUAJIBI JJJISA YYUTEJISA

1. A.YO. Nonnesa. A.B. Topranos. buosnorus B cxemax u tabaunax 9dKCMO
Mocksa. 2018 r

2. 1. U. Jlepuep. buonorus. [lonHbli cipaBOYHUK 1151 MOATOTOBKY K E ' 3.
M. Actpens 2021 1

3. 'oroBumces k EI'D. O6mas 6uonorus M poda 2020 r

4. EI'D 2021 r. buonorus. M. Actpens 2021 ¢

5. O6utas 6uosnorusi. KoHTpoapHbIE H3MEpPUTENbHbIE MaTepuansl M
[Tpocsemienne 2020 ©

6. .P. MyxamemxanoB. Mactepckas yuutens « TecTbl, 3a4eTbl, OJIULIOMPOCHI
10-11 xmace» M «BAKO» 2019 1

7. O6mas 6uonorus: Yueonuk / [Tox pen. Koncrantuaosa B. M.. - M.

Academia, 2018. - 704 c.



8. Boponmnos, H.H. buonorus. O6mas 6uonorus. 10-11 kimaccer: YaeOHUK a5t
o0meoOpa3zoBaTenbHBIX yupexaenuit: basosiit yposens / H.H. Boponios. -
M.: [Ipocsemenue 2022. - 304 c.

9. Heitma-Cuonuiikas, M.A. O01as u caHuTapHasi MUKpPOOHOJIOTHS €
TEXHUKON MUKPOOHOJIOTHYECKUX UCCIIeIoBaHuM: YueOHoe mocodue / M.A.
Jlenma

10. 3axapos, B.b. Pabouas Terpaap no obmeit 6monorun: 10-11 kmacc: k:
VYueOnuky B.b. 3axaposa, A.I'. Mycraduna, B.A. CuBormnazosa, H.M.
Yepuosoii 11. "O6mas 6uonorus. 10-11 kmacc" / B.b. 3axapos, E.T.

3axapoBa, A.Jl. Kynaes, B.W. CuBormnazos. - M.: Dk3ameH, 2. - 157

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

* http://bxweb.h10.ru/article_biol.shtml (3amaun o renetuke)
* http://www.licey.net/bio/genetics (3agaun 1Mo reHeTHKE)
* http://www.nsu.ru/education/biology/devgen/ (OcHOBbI TeHETHKH U Pa3BUTHS)

* http://www.nsu.ru/education/biology/genetics’ (OcHOBBI TeHETHKH 1
Pa3BUTHS)

« http://sbio.info/list.php?c=newsgenet (3akoHOMEpHOCTH HACJIEICTBEHHOCTH)

*http://school -collection.edu.ru/catal og/rubr/24c23892-00cf-2fce-fe72
abccfc02b52¢/44741/ Zinterface=pupil & class=53& subject=29 (MuTepakTrBHBIC
3a/1a4¥ M0 OMOJIOTUU U SKOJIOTHH )

« http://www.psychology-online.net/articles/doc-482.html (I'enernka uenoBeka)

* http://n-t.ru/tp/mr/gbc.htm (I'eneTrnka yenoeka)



* http://www.msu-genetics.ru/ (I'enetuka yeaoBeKa)
* http://humbio.ru/ (I'eneTrka yenoBeka)

HOP u D0P: 1. Enunas komiekius 1udpoBbIX 00pa30BaTelIbHBIX PECYPCOB
URL.: http://school-collection.edu.ru/catal og/?subject%5B%5D=29

2. http://lwww.e-osnova.ru/ - XKypuan «buonorus. Bee st yanress!»

3. http://digital.1september.ru — O6mepoccuiickuii npoekt «1llkosa mupposoro
BEKa».

4. http://school-collection.edu.ru - Kosiekiust iuppoBeIx 00pa3oBaTeIbHBIX
pecypcoB.

5. http://www.electroniclibrary21.ru - Dnextponnas oubaroTeka 21 Beka.
6. http://www.ege.edu.ru - OdurmransHeii HHGOpMaIMoHHbIH TopTan EI'D.

7. http://www.zavuch.ru - Caiit ais yautenei. 8. http://ecosystema.ru -
OKOJIOTHYECKHI LOCHTP «IKOoCcHCTEMAY.

9. http://letopisi.org - Jletonucwu.
10. http://nsportal.ru - ConuanpHas ceTh paOOTHUKOB 00pPa30BaHMS.

11. http://proshkolu.ru — becraTHbIH MKOIBHBIA TOPTAJL.



