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NOACHUTEJBHASA 3AIIUCKA

IIpu paspaboTke MPOTPaMMBI IO GHONOTAXA TEOPETHUYECKYIO OCHOBY sl OMpPENCICHHUA
MOAX0A0B K (OpMUPOBAHHIO comepxanus  yaebHoro mnpeavera «buomorna» COCTABHTI:
KOHIIENTYaJIbHBIE IIOTOKSHUS ®rOC COO o B3aMMO0OYCIOBICHHOCTH NENeH, COASPKAHU,
pe3yabTaToB o0yuceHUs U TpeGoBaHuii K YPOBHIO TIOATOTOBKH BBIIYCKHHKOB, TIOJIOKCHMA 00
oBIMIKX IESX U IPHHIHAIEX, XApPAKTEPH3YIOMHX COBPEMCHHOTC COCTOAHME CHCTEMBI CPEHEIO
o6rero o6pasosanus B Poccutickoit Dejiepalii, a TakKe [OIOKEHUSL O crelpuKe OMONOTHH,
o8 3yadennd B TO3HAHWA JKHBOIL IPEPOJBI M OOSCICHUCHWH CYMICCTBOBAHNS YeJIOBEYECKOTO
oGmecTa. COIACHO HA3BAHHBIM TOJTOKEHUAM, ONPE/ICICHBI OCHOBHBIC QyHKIUA OPOTPaMMBbI
1o OHONOTHHU U €€ CTPYKTYpa. ,

[Iporpamma 1o GHONOTHI AAET TPEACTABICHHE O NEIAX, 06 obmeil crpaterny OOyUCHUS,
BOCIOMTAHMS M Pa3BATHA OOyYaromuXCs CpeACTBaMU yuebroro upenmera «buomOTHSY,
ompezeAeT 0043aTENBHOE MPEIMETHOC  COMEPIKALNS, IO CTPYKTYPY, PAacHpenelcHne Iio
pasjenaM # Temam, PeKOMEHAYeMYIO [TOCTIeIOBATEILHOCTh W3ydeHHs y4eOHOro Marepuaia ¢
YIETOM MEXKIIPEIMETHBIX U BHYTPHIPEAMETHBIX cBsi3eil, JIOTHKH 00pa3oBare/IbHOTO Hpotecea,
BO3PACTHBIX 0COGEHHOCTEH 00yYAIOTIHXCA.

B mporpaMme MO OHOJOTHH TAKXKE YIUTHIBAKOTCA TpeGoBaHMS K TUIAHEDYEMBIM
JIAIHOCTHBIM, METAIpPeIMETHBIM M IPEAMETHBIM Pe3ylbTaram oOydenus B (QOPMUPOBAHUH
OCHOBHBIX BUIOB yueOHO-TI03HABATEILHON NeATENbHOCTH/YHeOHbIX JeHCTBHE 00y JaromuXcs o
OCBOCHHMIO COJICP/KARUS GHOIOTHEECKOTO 00pa3OBaHIAL

B mporpamme MO OHOIOTHH (10-11 xmacce, 6a30BBIH YpOBEHB) peann3oBaH IPHUHIKI
NpPeeMCTBEHHOCTH B H3y4CHHH Guonoruy, Onarofaps dYeMy B HeH MPOCMATpHBAeICA
HATIPABNEHHOCTh HA PA3BUTHE 3HAHHH, CBS3AHHBIX C QOpPMUPOBAHHEM €CTECTBCHHO-HAYTHOTO
MEPOBO33pPEHHMS,  IIEHHOCTHBIX OpHEHTAIMI  JIMGHOCTH, ~ OKOJIOTMUYECKOro  MBIIUICHH,
nipeicTaBIeHrH O 310pOBOM 00pase JKHU3HE H GepeKHBIM OTHOIICHHEM K OKDY/KAIOIIEH
npapoHoil cpene. [looToMy Hapaly ¢ H3ydCHHEM 001Te0HONIOrHYEeCKEX TEOPHH, & TaKKe
3HaHu O CTPOCHWH JKUBEIX CHCTEM Pa3HOrO paHra i CyIHoCTH OCHOBHEIX TPOTEKAIOMIHX B HUX
[POLECCOB B TPOTpaMme [0 OHOMOTHH yACTCHO BHHMAHHE WCIOIBb30BAHHIO MOTYYCHHBIX
aHANMH B [TOBCETHEBHOM KU3HU UL PEIIeH s IPHKIATHBIX 38184, B TOM HHCIIC: npopUIaKTHKA
HACTICICTBEHHBIX  3a00/eBaHuM  HENOBEKa,  MEIMKO-ICHETHHUECKOTO KOHCYJTbTHPOBAHHS,
060CHOBAHNS DKOJNOTHIECKH 1[e1eco00pasHoro NOBEACHMS B OKPYKAIOIIeH TIPUPOIHOU CpEIE,
AHATH3A BITASHES XO3SICTBEHHOM JEATETPHOCIM UENOBeKd Ha COCTOSHHS UPUPOIHBIX H
MCKYCCTBEHHBIX 3KOCHCTEM. YCHIICHHE BHUMAHHA K TIPAKIAZHON HAIPABIEHHOCTH y4eOHOro
npenmera «BHONOTHS» TIPOJIMKTOBAHO HeOGXOMUMOCTEIO 00eCeUeH s YCIOBHH N PETleHHs
OIHOM W3 AKTYAJIBHBIX 3aad IKOMBHOr0 OHOMOTHIECKOTO obpasoBaHusl, KOTOpas IPEAIoaracT
dopMupoBanue y 00ydYaroImxcs CITOCOOHOCTH aNANTHPOBATECS K HM3MEHECHHAM AHHAMHYHO
Pa3BUBAIOLIETOCS COBPEMEHHOTO MUPA.

BroJorHss Ha YpOBHE CPENHETO OOMIEro oOpazoBafmsi 3aHHMACT BaKHOC mecto. Ona
o6ecmeunBacT (GOpMUPOBAHUE y OOYHAIOUMIMXCS npeCTaBIeHAll O HAYYHOW KapTWHC MUPA,
pacmmpsieT ¥ 06001maeT 3HAHUS O JKUBOI TIpUPOJIE, €€ OTIUYMTEIIBHBIX TIPH3HAKAX — YPOBHEBOHI
OpraHW3alUM ¥ 3BOJIOLMY, CO3MAET YCHOBHS I [O3HAHUS 33aKOHOB JKMBOM MPUPOIEL
dopMupoRarus GYHKIEOHATEHON IPAMOTHOCTH, HABRIKOB 30poBOTO W Ge3omacHoro obpasa
KM3HMU, SKOJOTHYECKOTO MBIILIEHHS, IEHHOCTHOTO OTHOMICHIS K YKHBOM MPUPOJIE B UETIOBEKY.

Bompimoe 3HaueHme OMONOTHS HMECT TaloKe UL PENIEHHS BOCIMTATCIBHEIX M
DPA3BHBAIONINAX 3a[ad CPEIHEro 0OIIero 0Gpa3oBaHus, COLUATN3AIEN 00y HarOIAXCSL. Wzyuenue
OWONTOTHH obecrieunBaeT YCIOBHA UL (GopMHEpPOBAHUS UHTEJUIEKTYaJIbHBIX,
KOMMYHHMKAIMOHHBIX ¥ MH(OPMAMOHHBIX HABBIKOB, 3CTETHUECKOH KyIbTYPBL, CHOCOOCTBYET
MHTErpAy OHONOTHYECKAX 3HAHUH C MPEICTABICHUIME H3 Apyrux y4eOHBIX MPEIMETOB, B
qACTHOCTH, (PU3MKM, XWMHH ¥ reorpadui. HaspaHHpIe HOTNOKEHN O IpeIHA3HAYEHHH YIeOHOTO



npeavera «BHONOTHS» COCTAaBUIM OCHOBY IS  OMPENE/ICHHA MOJXOMOB K OTOOpY H
CTPYKTYPHPOBAHHIO €TI0 COACPIKAHHA, IPEACTABICHHOTO B HPOTPaMMe 110 OuoJIOTHH.

Ot16op conep:Kanus ydeOHOro NpeamMeTa «BHosors» Ha 6a30BOM YPOBHE OCYIISCTBIIEH C
MO3HIMH KyIETypoCOOoOPasHOro MOAX0/ia, B COOTBETCTBUH € KOTOPBIM oOyyaromuecs J0KHEI
OCBOHMTD 3HAHWS M YMEHHS, 3HAYHAMBIE Ul (HOPMUPOBAHH 00Imed KyJIbTYpBL, OIpPEACISIOmue
aZleKBaTHOE MOBEIEHHE deloBeKa B OKpYJKatoIleH IpUPOHON cpesie, BOCTpeOOBAHHEIC B
HOBCS/IHEBHOM KM3HH H IPAKTHYECKON AeaTenpHocTH. Ocoboe MeCTO B 5TOM CHUCTEME 3HaHMHI
JAHUMAIOT OTEMEHTHl CONEPIKAHHS, KOTOpBIe CIyXaT OCHOBOH  Iii bopMHEpOBaHHS
IpeNCTARIEHUHA O COBPEMEHHOM €CTECTBEHHO-HAYUHOM KapTWHEe MHpa M LCHHOCTHBIX
OpHCHTAITASAX JIAIHOCTH, CITOCOOCTBYIOLINX I'yMaHU3ALUH OUOIOTHYECKOT0 0Opa3oBaHus.

CTpyKTypUpOBaHHE COICPIKAHUA yueOHOro MaTepHaja B I[pOrpaMme IO OHOJIOTHH
OCYIIECTBIICHO ¢ YYETOM NMPHOPHTCTHOIO 3HAYCHH 3HAHUH 06 OTIHYMTEIHHBIX 0COOEHHOCTAX
JKUBOM TIPHPOABL, O € YPOBHEBOH OpraHM3allMii ¥ OSBOJIOIHH. B cOOTBETCTBUH C OTHM B
CTpYKType yueGHOro mpeamMera «BHONOTHS» BBIIENEHBI CEIYIONHE coJiepiKaTelbHbIE JTHHWH!
«Buonorus Kak Hayka. MeTosl HayqHOro To3HaHus», «Kerka Kax OHOMOTHYECKAs] CHCTEMAY,
«OprauusM kax Guonormyeckas cucremar, «Cuctema u MHOrooGpasye OpraHuuecKoro MUpPay,
«IBOIIONHS KUBOH IIPUPOAB», « IKOCHCTEMBI ¥ IIPUCYIIHE UM 3aKOHOMEPHOCTHY.

Llens m3ydenus ydebHOro mpemmera «buosmorus» na 0a30BOM ypOBHE — OBJIAJCHHC
00yUatOMUMHUCST 3HAHUSMH O CTPYKTYPHO-(QYHKIHOHANBHON OPraHM3allui JKUBBIX CHCTEM
pasHOIo paHra u NpuobpeTeHne yYMEHHMH HCIIONb30BaTh 9TH 3HAHUA UL IPaMOTHBIX IeticTBui B
OTHOIIEHWH OOBEKTOB KUBOM IIPUPOJIBI M PEIICHUS Pa3JIMUHBIX XKA3HCHHBIX mpodeM.

JlocTrokeHRe Hemu m3ydeHust ydeGHoro mpenMera «buonorns» Ha 6a30BOM YpPOBHE
00ecIIeurBaeTCs PEIieHUEM CIIeMyIOIIHX 3a1aq:

OCBOGHUE OOYUAIOIUMUCS CHCTEMBI 3HAHMM O OMONOTMYECKUX TCOPHAX, yHCHMSIX,
3aKOHAX, 3aKOHOMEPHOCTSX, THIIOTE3axX, MpPaBUiIax, CITyXKal(ux OCHOBOH i (HhOPMHPOBAHUS
TPeJICTABNIEHUH O ECTECTBEHHO-HAYYHON KapTHHE MHpa, O METOAax HAaydHOTO MIO3HAHUS,
CTPOCHHW, MHOTOOGDasHH M OCOOEHHOCTSX JKHBEIX CHCTEM DPasHOTO YPOBHA OpraHu3alHH,
BBUIAIOIINXCA OTKPHITHSX ¥ COBPEMEHHBIX HCCIICIOBAHUAX B Ouonoruy;

dopMuEpoBaHue y OOYYAIOMMXCS TO3HABATCIABHBIX, UHTEIUIEKTYANBHBIX M TBOPHCCKHX
CTIOCOBHOCTEH B IIPOLIecce aHANA3a JIAHHBIX O IIYTAX Pa3BATHS B OHONOTHM HAYHHEIX BIIIALOB,
peil ¥ MOIX0A0B K M3YUEHUIO XKUBBIX CHCTEM Pa3HOTO YPOBHA OpraHu3aluy;

CTAHOBNEHHE y OOydarommxcs OOmieif KyTbTypbl, (YHKIHOHANBHOW TPaMOTHOCTH,
pa3sBuTHE yMEHHH OOBACHATH M OLEHHBATDH SBICHUSA OKPYXAIOIIEro MUpa JKUBOH TPUPOJIBI HA
OCHOBAHHUHU 3HAHUI U OTTBITA, MOMYYEHHBIX [IPH H3YyUEeHNH OHOTOIUH;

dopmupoBanre y OOYYAIOMHUXCS yMEHWH HIUTIOCTPUPOBATE 3HAYCHHE OHOTOTUYECKUX
3HAHMHA B TPAKTHYECKOM [ESTeIBHOCTH YeNOBeKa, PA3BUTHM COBPEMCHHBIX MEIMIHHCKUX
TEeXHOIOTHH U arpoOHOTEXHONOIMH;

BOCHOHTAHME YOSKIEHHOCTH B BO3MOKHOCTH IO3HaHHA HYCIOBEKOM JKHBOH TIPUPOIEBL,
HeoOXOUMOCTH GEPEKHOTO OTHOINECHUS K Hel, COOMONCHAS 3THUCCKIX HOPM IIPK IIPOBC/ICHHM
OHMOIIOrHYECKUX UCCIIEI0BaHUH;

OCO3HAHME [EHHOCTH GHONOTMUECKUX 3HAHMU JUIS [OBBIIIEHHS YPOBHS DKOJIOTHYECKOH
KyJIBTYPBI, [Tt GOPMUPOBAHHS HAYIHOTO MUPOBO33PCHUS,

npuMeHeHne NPHOOPETEHHBIX 3HAHUH U yMEHU# B NOBCEIHEBHOW JKU3HH IUIS OUCHKH
HOCTe/ICTBHY CBOSH IESTENbHOCTH 1O OTHOWICHHIO K OKpYKAloIIeH Cpere, coOCTBEHHOMY
3/[0POBBIO, 0G0CHOBAHHE U COOJIOEHNE Mep IPOQUITAKTHKH 3ab0NeBaHul.

B cucteme cpeaero obmero o6pazosanus «buonorus», uzydacMas Ha 0a30BOM YpPOBHE,
SBISETCS. OOS3ATCTbHBIM yUeOHBIM MPEAMETOM, BXOISIIMM B COCTaB NPEAMETHOK obnactu
«EcTecTBEHHO-HAYUHBIE IPEAMETEIY.

JUist u3ydeHus Omonoruy Ha 6a30BOM YPOBHE CPEJIHEro 0OIIero 00pa3zoBaHusi OTBOAMTCH
68 wacos: B 10 kmacce — 34 gaca (1 uac B Hezlemo), B 11 kmacce — 34 aca (1 Jac B HeJEeNI0).



COJEPKAHUE OBYUEHUA
10 KJIIACC

Tema 1. buoJioras kak Hayka.

Buonorust xak Hayka. CBs3b OMONOTHH C OOIIECTBEHHBIMH, TEXHMUECKUMHU W APYTHMHU
CCTCCTBEHHBIME HayKaMi, duiocodueif, sTikoii, scTeTwkol u mpasom. Poms Omonorwu B
hOPMEpPOBaHIY COBPEMCHHOM HAyIHON KapTuHbI Mupa. CrucTema GUOMOTHYECKUX HayK.

MeTobl TO3HAHHS JKUBOH TpUpoas! (HabMIOIEH)E, SKCIICPUMEHT, ONMCAHNE, HU3MEPCHHE,
krnaccurKaIus, MOIEIMPOBAHHE, CTATUCTHYECKAst 00paboTkKa JIAaHHBIX).

JleMoHCTpALIMM:

Ioprpertsr: U. Jlapsun, I'. Mernens, H. K. Koasuos, JIx. YoTcoH 1 @. Kpuk.

Tabuip! ¥ cxeMbl: «MeTo 16! TO3HAHUS KUBOM IIPUPOJIBD).

JIaGopaTopHble H MPAKTHYECKHE PAGOTHI:

IIpaxtuueckas padora Ne 1. «Mcmonb3oBaHHe pasiMYHBIX METOLOB IPH M3YHEHHH
OUOTOrHYeCKUX 0OBEKTOBY.

Tema 2. ’Kupble cCTeMbI H HX OpPraHH3alNsl.

YKuphie cHcTeMbl (GHOCHCTEMBI) Kak TPEAMET H3ydeHws OHOJNOTHH. OTau4me KUBBIX
CHCTEM OT HEOPTAHMUYECKOH MPUPOJIBL.

CpoiicTBa OMOCHCTEM M WX pasHooOpaswe. YPOBHH OpraHM3anud OHOCHCTEM:
MOJNEKYJISPHBIH,  KJIETOYHBIH, TKAHEBEIM,  OpPraHU3MEHHEIH, IOy ASITHOHHO-BHIOBOH,
3KOCHUCTEMHBIH (OHOreoIeHOTHIeCKHH ), GHOCHEPHBI.

JleMOHCTPALIMH:

Ta6mumsl ¥ cxembl: «OCHOBHbIE IPU3HAKH JKH3HMY», «YPOBHH OpraHM3alllH JKHBOH
TIPUPOIBD).

O6opynoBanne: MozieNb MoseKybl JTHK.

Tema 3. XuMH4ecKHUil COCTAB ¥ CTPOEHUE KJIETKH.

XPMHUeCKHi ~ COCTaB  KIETKH.  XUMHYECKHe  OJCMEHTBI:  MAaKpOdICMCHTHL,
MHUKPO3JIeMEHTHL. BoJia 1 MUHEpaIbHBIE BEMICCTRA.

dyuknuM BOJABI M MHHEPAJbHBIX BEIIECTB B KICTKE. Toanep:kadue OCMOTHYECKOTO
fasanca. :

Bexu. COCTAB M CTPOGHHE GENKOB. AMHHOKHCIOTE — MOHOMEPBI OEIKOB. HesameHuMBIE
i 3aMeHMMbC AMEHOKHCIOTHL AMHAHOKHCTOTHBI COCTaB. YDPOBHH CTPYKTYDHI OemkoBoH
MOJTEKyIbl (TepBHYHAs, BTOPHYHAs, TPCTHYHAA H HCTBCPTHIHAA CTPYKTYypa). XHUMHYECKHC
cBOMCTBA GenkoB. bronoruyeckie GyHKInK OEIKOB.

depmenTsl — CHONOTHYECKHE KaTaIU3aTODBL. Crpoenue depMeHTa: aKTHBHBIN IEHTP,
cyGerparsas  cnenuduurocTh.  KodepMeHTHL. Burammabl. OTiowums  (QEPMEHTOB  OT
HeOpraHI/I‘IGCKHX KatajInu3aTopoOB.

VraeBoasl: MOHOCAxXapu/pl (IJIF0Ko3a, pubosa u Ie30KcuprO03a), Aucaxapubl (caxaposa,
NaKTo3a) M IHONHcaxapuabl (Kpaxmail, IJIMKOICH, [EJUTI0N03a). bronormyeckue (QyHKIUH
YTJICBOJIOB.

JIunuas:  TPUTIHIEPHAB, (QOCHONMIMIBL, ~ CTEPOUIBL. 'uapoduibHO-TUIPOGOCHEIE
cBoiictBa. Brosormueckne GyHKupY JTANUA0B. CPaBHEHHE YTIEBOAOB, OCIKOB M JUIAIO0B KaK
HUCTOYHUKOB SHEPIHH.

Hyxsenmossie kucnorst: JHK u PHK. HykneoTnip — MOHOMEPE! HyKICHHOBBIX KHCIOT.
Crpoenne u Qynxmum JIHK. Crpoenme u dysaxnmm PHK. Bumer PHK. AT®: crpoenue u
GhyHKIOHH.

Ilutonorus — Hayka o KiueTke. Kierounas Teopus — IPUMEp B3aMMOJICHACTBHUS HAEH U
(baKTOB B HaAy4YHOM IIO3HAHWHA. MCTO,Z[BI HU3YyUCHU KIJICTKH.

Kiterka Kak 1eIocTHas xupas cuctema. OOIME MpU3HAKK KICTOK: 3aMKHYTas HapyKHasd
Mem6pana, morexyisl JTHK xak reHeTHrdecKui anrapar, CHCTeMa CUHTesa Oenxa.



Tumsl KICTOK: JYKApUOTHYECKas W MPOKAPUOTHICCKAA. OcoOeHHOCTH  CTPOCHHUS
npokapruoTUUecKoi KneTku. Kiietounas CTeHKa Gakrepuit. CTpoeHHe SYKapUOTUYECKOH KIETKA.
OCHOBHBIC OTJIHYAS PaCTUTEIIBHOMN, KHBOTHOH 1 rpuOHON KIICTKH.

TIOBEpXHOCTHBIE CTPYKTYDPHI KJIETOK — KJIETOUHAs CTCHKA, MNIMKOKATHMKCE, HX GyHKIIUH.
[LtasmaTHdeckas MeMOpana, e cBolicTBa M (QYHKITAH. uronmasma m e OpraHOM/IBL
OnnomemGpannbie opranoust kierku: O1IC, anmapar T o/ uKH, TH30COMBL. 110/IyaBTOHOMHBIC
OpraHou/bl KJIETKA: MUTOXOHIPHH, IIACTHJIBL. TIpoucXOXKACHHE MUTOXOHAPHHA M IUIACTHA.
Bust miactan. HeMemGpanTble 0praHOnIb KIETKA: PAOOCOMDL, KJIETOYHBIHA IEHTP, LEHTPHOIIH,
PeCHHUKH, KIyTHKH. DYHKIHH OPraHOnI0B KICTKH. BxirogeHus.

Slnpo — perynATopHbL HeHTp KineTky. CTpoeHue Anpa: nepHad o0oJi0uKa, Kapuoria3ma,
XPOMATHH, AAPHIIKO. XPOMOCOMBL.

TpaBcHOPT BEIECTB B KIIETKE.

JlemoHCTpALHH:

[Moprpers: A. Jlesenryk, P. T'yk, T. [Iparn, M. [lneitaen, P. Bupxos, JiK. YOTCOH, P,
Kpuk, M. Yunkuse, P. @pankmn, K. M. Bap.

Jlmarpammpr;  «PacupesicieHde  XHMHYCCKHX — OICMOHTOB B HE)KHBOH  IIPHPOILY,
«PacrpesieneHne XAMIISCKIX 2IEMEHTOB B XKHBOH MPUPOZL.

Tabmamsl 1 cxembl: «Ilepuomudeckas TabIMI@ XMUMUYCCKHX 3JICMCHTOB?, «Ctpoenue
MOJNIEKYJIBI BOJIBI», «BruocunTes Genkay, «CTPOSHHE MOJIEKYJIB! Genmkan», «CtpoeHue GepMenTa,
«Hyxnennopbie kucaotsl. JJHK», «CrpoeHne MONCKYIIbI AT®», «CTpoeH#e yKapHOTHIECKOH
ke, «CTpoeHHe SKHBOTHOH KIeTKm», «CTpOeHHE pacTuTenpHON KIeTKH», «CTpoeHHS
IPOKAPHOTHUECKOH KIETKH», «CTPOCHHE AIpa KIETKH», «VTueBoasDy, «JIHnuaen.

OGopyoBaHue: CBETOBOM MHKDOCKOTN, 00OPYHOBAHHE IS IIPOBEICHHA HaOIIOICHUH,
yi3MepeHHH, SKCIEPHMEHTOB, MUKPONIPENapaTsl PaCTHTEIBHEIX, KHBOTHBIXK 1 GaKkTepHaIbHbIX
KJIICTOK.

JlaGopaTopHbie H HPAKTHIECKHE PaboThI:

Jla6oparopuas patora Ne 1. «M3yuenue KATATUTHYIECKON aKTUBHOCTH (EPMEHTOB (Ha
TIPEMEpE AMUIIA3BI HITH KAaTala3bl)».

Jla6oparopuas pabora Ne 2. «M3ydeHne CTPOCHHS KICTOK pacTeHHH, JKHUBOTHBIX H
GaxTepuii IOl MEKPOCKOIIOM HA TOTOBBIX MUKPOIIPENAPATAX 1 X OTHCAHUEY.

Tema 4. KusneaenreabHOCTh KJIETKH.

O6Men  BemiecTB, MWiM Merabomu3M. ACCUMHIIIIUS (mmactuueckuit obmeH) U
JUCCUMUAIISIIAA (PHEepreTHYecKui 0OMeH) — IBE CTOPOHBI SAMHOTO 1IPonEcca meTabonusma. Ponb
3aKOHOB COXPAHEHMS BEIIECTB M OHEPTHA B HOHUMAHUH MeTabonu3ma.

Tumsl ofMeHa BemecTs: asToTpoQHBI U rerepoTpodHbI. Ponb (pepMeHTOB B obmere
BEIIECTB M IPEBPAILCHUN DHEPTHH B KICTKE.

MorocuuTes. CreroBas M TeMHOBas (asel (orocuHTesa. Peaxuun poToCHHTE3A.
D¢ dextrBHOCTD hoTOCHHTE3A. JHAYCHUE doTocunTe3a MWk KU3HA Ha 3emue. Brusnue yCIOBHUHM
cpesibl Ha (POTOCHHTE3 U CTIOCOOb! MOBLILIEHHUS €0 TIPOIYKTHBHOCTH Y KYIBTYPHBIX PACTEHHUI.

XeMmocuuTe3. XeMOCHHTe3upyolie Oakrepur. 3HAYCHHE XEMOCHHTE3a LT JKU3HM Ha
3eMmie.

Duepreruveckuit  oOMeH B KierTke. Pacmemienue  BEINECTB,  BBUICICHAC U
aKKyMyJHPOBaHUE SHEPTHHU B KIETKE. JTaIlbl SHEPTETHYCCKOTO obmena. [mukomm3. bpoxenne u
ero BuUOel. KucrmopojgHoe OKHCIEHHE, WIH KICTOUHOE  JIBIXAHHE. OKHUCITUTETBHOE
dpocopunrpopanre. IGHEKTUBHOCTS SHEPIETHIECKOTO obmeHa.

Peakiud MaTpHUHOTO CHHTE3a. IeHeTHYecKas HHPopMAlud H JIHK. Peanu3anus
reHeTHUECKOl HHPOPMAIUK B KIETKe. I'eHeTHUecKHi KO M ero CBOHCTBA. TpauckpAnuus —
marpuasbit cuaTe3 PHK. Tparcmamus — GHOCHHTE3 Hemka. Dransl Tpancmauy. Koguposanue
aMHHOKHCIOT. Pons pubocoM B GHocHHTE3e Oerka.

Heknetounple (GOPMBI JKM3HH — BHPYChL VICTOpHSA OTKpPBITHS BHPYCOB 1. .
VBanoBckuii). OCOOCHHOCTH CTPOCHHMS M JKM3HEHHOIO IHKIIA BUPYCOB. Baktepuodaru. bone3nn



pacTenHit, )UBOTHBIX U YENOBCKA, BEI3HIBAEMBIE BUPYCAMHU. Bupyc uMMyHOIeHIUTA YETOBEKA

(B1Y) - Bosbymutens ClIA[a. OGpartHast TPaHCKPHIIIMS, pEBEpTasa M MHTErpasa.
IpohunaKkTAKa PacIpoCTPaHEHHUS BUPYCHBIX 3a00JIeBaHN.
JIeMOHCTpANMM:

TToprpetst: H. K. Kossios, [ V. VIBaHOBCKH, K. A. Tumups3eB.

Tabmmmel ¥ cxeMpl:  «Tumbl  murasms», «Mertabomsm»,  «MHTOXOHIPHSY,
«DuepreTHueckuiil oOMen», «Xopommact, «POTOCHHTESY, «Crpoenre JTHK», «Crpoenue u
(GYHKIHOHMPOBAHHE  TEeHay, «Cunres Oenka», «lemeTmueckuit  Kom», «BHpPYyChD,
«baktepuoparn», «CrpoeHme U IKU3HEHHBIH IMKI BHpyCca CIIW/a, OGaxtepuodaray,
«Perumkanusa JTHK».

OGopyioBanue: MOICTH-AMILTUKAIUY «Y IBOCHUE JHK wu TpanCKpHILuUs», «BHOCHHTE3
Genkay, «CTpoeHHe KIETKIy, MOnes cTpyKTypbl JIHK.

Tema 5. PazMuo:kenne H HHANBHIYa/IbHOE PAa3BUTHE OPraHU3MOB.

Kierounpif UK, WM JKA3HEHHBIA ITMKI KICTKH. Warepdasa u murtos. IIpomeccs,
NpOTeKAOMHUE B HHTEpdase. PeruKarid — PeaKius MaTpyuIHOro CHHTEA JIHK. Crpoenue
XpoMocoM. XPOMOCOMHBIM HAbOp — KapHOTHIL JIUnIouAHBH W TaljJOMJHBIA XPOMOCOMHEIE
na6opbl. XpoMaThibl. [IUTONOTHYECKHE OCHOBE! PA3MHOKCHHS U HHAHBHIYAIbHOTO pa3BUTUA
OpraHu3MOB.

Jlenenue KneTku — MuT03. CTajuy MHUTO3a. ITporecchl, TPOUCXOASIINE Ha Pa3sHbIX
CTAMMSIX MHTO3d. DHOJOTHUSCKAN CMBICII MUTO34.

[Iporpammupyemas THOEIb KISTKH — alonTo3.

dopMbl  PasMHOKEHHUS — OpPTaHU3MOB: fecrioyioe W TIOJOBoe. Bumel  6ecmomnoro
Pa3sMHOKEHUs: [CICHHUE HA/BOE, OYKOBAHHE OJHO- W MHOTOKICTOHHBIX, criopooOpa3zoBaHue,
BEreTATHBHOE PasMHOKeHHE. VCKYCCTBEHHOE KIOHMPOBAHME OPrati3MOB, ero SHauCHUC UL
CEJICKIIUH.

[To0BOE PA3MHOKEHHE, €T OTINIHS OT OECIoNIoro.

Meitos. Crammu Mmedosa. Ilpolecchl, NPOMCXOIAINME Ha CTaTHUAX Mmettoza. lloBenenue
XPOMOCOM B Meto3e. KpoccrHrosep. BHONOrHYecK i CMBICH U 3HAUEHHE MEHO03a.

TaMeToreHes — mporecc 00pa3oBaHys MOMOBBIX KIETOK Y XXKHBOTHBIX. ITosIOBBIE KETE3BI:
cemeHHEUKY ¥ smuHukE. OOpa3oBaHHE M Pa3BUTHE IOTOBBIX KICTOK — IaMeT (ctiepMaTo30u,
gifuexiIeTka) — CIEpMaTOreHe3 M OBOICHES. OcoOeHHOCTH CTPOSHHS SHIEKICTOK U
cepmatozonzos. OmnofoTsopenue. llapTeroreHes.

VHAMBALYaAIbHOE Pa3BUTHE (OHTOTEHE3). OMOpPHOHATBHOE Pa3BUTHC (smbpmorenes).
Drarbl SMOPHOHAIBHOTO PAsBHTHSL Y MO3BOHOYHBEIX JKMBOTHBIX: npoQIieHue, TacTpyJIsIus,
opratoreHes. I1ocTaMOpHOHAIBHOE PasBUTHE. Tunsl TOCTIMOPHOHAIBHOTO Pa3sBHUTHA: IPAMOC,
HempsAMoe (JIMUMHOYHOE). BIuSHMEC Cpelpl Ha PasBUTHC OpraHu3MoB, (GaKTOpel, CIOCOOHEIE
BBI3BIBATH BPOKIEHHBIE YPOJICTBA. '

Poct u passuTHe pacTeHnit. OHTOTeHe3 BETKOBOTO PACTCHHA: CTPOCHHC COMCIH, CTamuu
pasBHTHS. ‘

JleMoHCTpALIMH:

Tabmumsl 1 cxeMbl: «DopMBI Pa3MHOKEHHSA OPTaHU3MOBY, «]JIBOHHOE OTLIONIOTBOPEHUE Y
[[BETKOBBIX ~pACTCHHI», «BereTaTMBHOS pPasMHOKCHUC pactenuity, «JleneHne KIETKH
GakTepuiiy, «CTpOoeHHE MOTOBBIX KIETOKY, «Ctpoenre XpOMOCOMED, «KyeToUHBIH [HUKID,
«Permxarms JTHK», «Mutoz», «Metios», «lIpaMoe 1 HEIPAMOC PASBUTHEY, «[ameroreHes y
MIICKOTTHTAIOIINX U detoBekay, « OCHOBHBIC CTAIHH OHTOTCHE3a».

OGopyaOBaHHE: MHKPOCKOI, MUKpPOTPEIapaThl «CriepMaTO30H bl MJICKOIUTAOIIET 0,
«STiimexTeTka MiIeKonuTaomeroy, «Kapuokures B KIETKax KOpelika JiyKay, MarHATHas
MOIEIL-aNTUIMKAINS «/enenne KIeTKH, MOICIb JTHK, Mozens MeTadasHOH XPOMOCOMBL.

JlaGopaTopHble H DPAKTHICCKHE paborbi:

JlaGopaTopHas paGora Ne 3. «HabmoneHne MATO3a B KIIETKAX KOHYMKA KOpeIlKa JIyKa Ha
TOTOBBIX MHKpPOIIpENapaTaxy.



JlaGoparopuas pafota Ne 4. «Msydenme CTpoOCHHA IOJIOBBIX KJIeTOK Ha TOTOBBIX
MUKpOTIpenaparax».

Tema 6. Hac/iencTBEHHOCTh H H3MEHYHBOCTD OPraHU3MOB.

[Ipeamer u 3amaun reneTdkd. McTopus pasBUTHA TCHETHKH. Ponb IMTONOTHH H
IMOpPHOIIOTHH B CTAHOBNCHHH T€HETHKH. BK1az POCCHICKEX 1 3apyOeKHBIX YIEHBIX B PA3BUTHE
reperukd. MeTOIsl TeHeTHKH (THOPHIONOTHYCCKHH, IHTOTCHETHHYCCKHH, MOICKYIAPHO-
rereTHYecKHit). OCHOBHBIE TEHETHUECKHE TIOHATHA. ['CHeTHICCKAS CHMBOIIIKA, MCTIONL3YeMad B
cXeMax CKpeIIHBaHui.

3aKOHOMEPHOCTH ~ HACHENOBAHMs — NPH3HAKOB,  yCTAHOBJICHHBIC . Menzenem.
MoOHOTHGPHIHOE CKpEIMBaHTe. 3aKOH eMHO-00pasus THOPHIOB MEPBOro MOKOIeHus. [IpaBiTo
JOMWHMpPOBaHHA. 3aKOH pACIICTUICHUS HPHU3HAKOB. mrmoTesa 49WCTOTHI TameT. llomHoe H
HENOIMHOE JOMUHHPOBAHHE.

JurubpuaHoe  CKpelMBaHME. 3aKOH — HE3aBUCHMMOIO  HACHICI0BaHmsi MIPU3HAKOB.
[{uToreneTHuecKre OCHOBBI JHTHOPUIHOTO CKPCIIMBAHUL. Ananusupyroniee CKpeIruBatue.
Vcrons30BaH1e aHATH3UPYIONIETo CKPEIUBAHES I OIPEICIICHIS TCHOTHIIA ocobu.

Cremrennoe mHacuegoBagme mpusHakos. PaGora T. Moprana 10  CHCIICHHOMY
HacJIeI0OBAHUIO reHoB. HapylneHne CIenIeHds TeHOB B pe3yIbTare KPOCCHHIOBEPA.

XpOMOCOMHAs TEOPHs HACICICTBEHHOCTH. | eHETHYECKHE KapThL.

[eneTrka moia. XPOMOCOMHOS OIPE/IeICHHE Mond. AyTOCOMBI M TIOJIOBBIC XPOMOCOMETL.
[oMoramMeTHbIe M TeTeporaMeTHle opranusmbl. HacieloBaHHE MNPU3HAKOB, CICIVICHHBIX €
IIOJIOM.

VaMeHUUBOCTEL. BHIE H3MEHUHBOCTY: HEHACTIENCTBCHHAS 1 HACICICTBCHHAL. Pone cpensr
B HeHaCHeﬂCTBGHHOﬁ U3MCHYHMBOCTH. XapaKTepI/ICTI/IKa MO,ZIH(b]’lK'dLIHOHHOI\/'I N3MCHUYHUBOCTH.
BapHaHHOHHLIﬁ paa A BapuanuoHHasA KpuBbas. HopMa peaxknuu IIpU3HaKa. KomuyecTBeHHBIE U
KayecTBEHHBIE IPU3HAKA U UX HOpMa peakiun. CBoicTBa MOH(PUKAITMOHHON H3MEHUHBOCTH.

HaceicTBenHas, WM TeHOTHIHYECKas, HU3MeHIHBOCTh, KoMOMHATHBHAS U3MEHIHBOCTD.
Meii0o3 ¥ TIOJOBOH TIPOLECC — OCHOBA KOMOUHATHBHON H3MEHYMBOCTH. MyTannoHHas
N3MEHUYUBOCTD. KJIaCCI/I(i)I/IKaL[I/ISI MyTaLIHﬁZ TCHHBIC, XpOMOCOMHbIe, TE€HOMHBIEC. Yactota u
TpIYEHE MyTanuil. MyTtarensbie (akTopel. 3aKOH roMOIOTHYCCKUX PS/IOB B HaCTeCTBeHHON
m3merungocty H. 1. Baruioga.

BHeﬂﬂepHaﬂ HaCJICACTBEHHOCTh U U3MECHUUBOCTD. .

T'emeTnka yenoBEKA. KapI/IOTI/IH yemoBeka. OCHOBHEIE METOABI I'€HETHMKH UYEJIOBCKA:
[eHEANOrHUECKUH, ONM3HENOBBIA, IUTOTEHETHYCCKHH, OHOXMMHUYCCKHIL, —MOTEKYISPHO-
renetnuecknii. COBpeMeHHOe OIpeJeieHHe TE€HOTHIIA: MOTHOTCHOMHOC CCKBCHHPOBAHHC,
reHOTHIHPOBAaHUE, B TOM umcie ¢ nomompio IIIIP-anamsa. Hacnenctennbie 3a00JeBaHUS
4enoBeKa: TEHHBIE OONE3HM, OONE3HM C HACIEJACTBEHHOM — MPeIpacroNoKCHHOCTHIO,
XpoMocomuble Gonesnn. CoMaTHyecKde M IeHEpPATHBHLIE MyTalHH. CTBOTOBBIE KIIETKH.
TIpuHIMIIBl 3M0POBOTO 00pasa JKU3HH, AHATHOCTHKH, IpOQUIAKTHKH H JICUEHHs TeHCTHYCCKUX
GonesHel. MeIuKo-TeHeTHYeCKoe KOHCYIFTHPOBAHKE. 3HAUCHWE MEIULHHCKOH TCHETHKH B
TIPeOTBPAITEHAN 1 ICYCHUI TeRETUUECKHX 3a00IeBAHUH UETOBEKA.

JdeMoHCTpALIHH:

[oprpersr: . Menzens, T. Mopraw, I'. ne @pus, C. C. Yersepukos, H. B. Tumopeer-
Pecorckuit, H. 11. Basuiios.

TabIuIEl H cXeMbl: « MOHOTHOPHIHOE CKPEIHBAHKHE W er0 HUTOrEHETHIECKas OCHOBAY,
«3aKOH pACIICIVICHMs H €ro UMTOrCHETHYECKas OCHOBA», «3aKOH HHCTOTBI Tamely,
«IuruOpuaHOe CKpeliuBanuey, «LIHTONOTHYECKHE OCHOBBI JUTHOPUIHOTO CKPEIIHBAHUSDY,
«Meiio3y, «B3zaumoneicTBie alle/IbHbIX T€HOBY, «TeHeTHYeCKUe KapThl PACTEHHI, KHBOTHBIX
1 uenopekay, «[cHeTHKa II0Jia», «3aKOHOMEPHOCTH HACTCHOBAHMSA, CLEIICHHOIO C IIOJNOMY,
<<KapI/IOTHHI>I YEJOBEKA U JKHUBOTHBIXY, <<BI/I,IH>I N3MEHUUBOCTHY, ((MOIIH(I)HK&HHOHH&H
H3MeHUYHBOCTRY, «Hacnenosamnue pesyc-dakrtopa», «[eHETHKA TPyl KPOBWY, «MyTalluoHHAs
HU3MEHYHUBOCTEY.



OGopynoBaHue: MOJEIH-AIIITHKAIAK «Monorubpuasoe ckpempBanue», «Hemomuoe
JOMUHUMpPOBAHHEY, «J[IMTUOpHUIHOe CKPENMBAHUEY, «ITepeKp&CT XPOMOCOM», MUKPOCKOI 1
Mukpomnpenapar «posoduna» (HopMa, MyTalua bOpMBI KPBUTBEB M OKPAcKH Teja), repbapui
«["OpoX 1OCEBHOMNY.

JlaGopaTopHble U NPAKTHUECKHE PAbOTHI:

JlaGopatopras paGota Ne 5. «Msydenue pe3ynbTaToB MOHOFMHOPHIHOTO ¥ AUTHOPHIHOTO
CKPEIUBAHHS Y APO30(DHIbI HA FTOTOBBIX MHKPOIIPETIapaTaxy.

JIaGopartopnast paGota Ne 6. «M3ydenue MOIH(DUKAIFOHHOH M3MEHYHBOCTH, MOCTPOCHHE
BAPUAMOHHOrO PANa ¥ BapHaLHOHHON KPUBOMY.

JlaGopatopnas pabora Ne 7. «AHam3 MyTaumd y Apo30GHIBI HAa TOTOBBIX
MUKPOIIpeapaTax.

IpaxTuyeckas padora No 2. «CocraBieHne # aHATH3 POTOCIOBHEIX HCIOBEKA.

Tema 7. Cesexnusi opranuzmMoB. OCHOBBI (HOTEXHOJIOTHH.

CeJtexnys KaK HayKa U Iponecc. 3apoik[IeHHe CENEKIIHH U TOMCCTUKALMA. Vuenne H. W.
BapaioBa O IEHTPaX INPOUCXONKICHHS H MHOroo0pasus KyTbTYPHBIX pactennil. LleHTpsI
IPOMCXOKIEHHS TOMAITHHX XUBOTHBIX. COPT, MOPOZA, IITAMM.

CoBpeMEeHHBIE METOIE! CeNeKini. MaccoBElil i HHIMBHIYaTBHBIH OTOOPEI B CENEKIHU
pacTeHnii U XMBOTHBIX. OICHKA dKCTEPhEpa. BIIH3KOPOJCTBEHHOE CKPEIHBaHNe — UHOPHIHHT.
Uperasg Juams.  CKpelnpBaHHe UHCTBIX JHMHHIL. ['ereposuc, WiH rubpuaHas  CHiA.
HepoJCTBEHHOE CKPEIHBAHUE — AyTOPHIMHT. Otnanénnas ruOpuauzanusg U €€ YCIeXH.
MCKyCCTBEHHBIH MyTareHes U IOJYYEHHE IOJHNIOHAOB. JIOCTHIKEHHUS CENeKIUH pacTeHuH,
’KUBOTHBIX H MUKPOOPIaHH3MOB.

BHOTEXHOIOIMS KAK OTpacib MPOM3BOJACTBA. [ eHHAS WHKeHepus. OTallbl CO3/IaHWA
pexomGuHanTHOH JHK # TpaHCIeHHBIX OPTaHH3MOB. Kierounag umkeHepus. Kierounnie
KyIbTYpLl. MUKPOKIIOHATBHOE Pa3sMHOKEHHUE pactennil. KiioHUpOBaHHME BBHICOKOIPOLYKTHBHEIX
CeNIbCKOXO3IMCTBeHHBIX OPraHW3MOB. OKOJIOTHYCCKHE H OITHYECKHE npobnemer. 'MO  —
reHeTHIEeCKH MOTU(PHINPOBAHHEIE OPTaHU3MEL

JlemoHCTpaLUu:

oprpetst: H. W. Bapmios, W. B. Muuypus, I". JI. Kaprieuernko, M. @. Vipanos.

TaGmuiet u cxembl: Kapra «LIeHTphI TPOHCXOKACHUS U MHOroo0pasus KyIbTypPHBIX
pacteruity, «I1opospl HOMAIIHUAX KUBOTHEIXY, «CopTa KyIbTypHBIX pacTeHuit», «OTaanéaHas
rUOpuIU3anua», «Paboter akamemmka M. @. Veanopay, «llomumimonansy, «OOBLEKTHI
GroTexHomOrHmy, «KIeToUHbIe KyJIbTYphl U KIOHHPOBaHUE», «KOHCTPYHPOBAHHAC W NEPEHOC
I€HOB, XPOMOCOMY.

OGopyloBaHue: MYJSDKHA TUIOZOB ¥ KOPHETIONOB MKMX GopM ¥ KyIbTYpHBIX COPTOB
pactenuit, repOapuit «CenbCKOXO3IUCTBEHHBIC PACTCHU).

JlaGopaTopHble H MPAKTHIECKHE PAOOTHI:

Dxexyperst «OCHOBHBIE METOABI M TOCTHIKEHHS CCNCKIUA pacTeHM# ¥ KUBOTHBIX (HA
CEeNEKIMOHHYIO CTAHLMIO, TIEMEHHYIO (epmy, COPTOMCIIBITATENBHBIN YUACTOK, B TETLIMIHOE
XO3SCTBO, J1a0OPATOPHIO arPOYHUBEPCUTETA UM HAYTHOTO IICHTPA)».

11 KJIACC

Tema 1. DBoIONHOHHAS GHOJIOTHS.

IIpemoChUIKE BOHUKHOBEHHUS SBOTIONMOHHON TEOPHH. DBOMIONWOHHAS Teopus U €€
MECTO B GHOIIOTHI., BIUsHHE SBOTONHOHHOM TEOPHH Ha PAa3BUTHE OMONOTHA 1 APYTHX HAYK.

CBHIIETeMHCTBA DBOTIONHUH. IIa€OHTONIOTHYECKHE! TIOCTeN0BATeNLHOCTE  MOABICHHA
BHJIOB B MATEOHTOIOTMUECKOMH JETOIHCH, TIePEXOHbIe QOPMBIL. Buoreorpadudeckie: CXOJICTBO
¥ paznuune GayH 1 Gop MaTepHKOB W OCTPOBOB.

OMEPAONOTHUECKHEe: CXOICTBA M PasiMyms 5MOPHOHOB PAa3HBIX BHJIOB IO3BOHOUHBIX.
CpaBHHTETHHO-aHATOMIECKIE: TOMOTIOTHIHBIC, AHAJOTHIHBIC, pyIUMEHTapHBIE OPTaHbL,



araBu3Mbl. MOMeKyIpHO-OHOXHMHYECKHE: CXOJCTBO MEXaHH3MOB HACICACTBCHHOCTH H
OCHOBHBIX MeTabOMTHUECKUX ITyTeH Y BCEX OPraHu3MOB.

dpomommonHas Teopus Y. Jlapsmma. Ilpenmocpuiky BOSHMKHOBCHHA [apBHHM3MA.
JlBiDKyiEe CWJIBL OBOMIONEM BHIOB 1O Jlapsuiy (u3bpITOYHOE  pasMHOKEHHE IpH
OTPAaHMYEHHOCTH DECyPCOB, HEONpPCACIEHHAs H3MEHIMBOCT, Ooprba 3a CyIIECTBOBAHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernyeckas teopust ssomonun (CTD) 1 e€ OCHOBHBIE IOJIOKCHUSL.

Muxpossosrorust. [Tomynamnus Kax e[MHALA BUIA U SBOJIIOLHHY.

Jlpuokynide cHibl ((aKTophl) SBOMIONMHE BHIOB B pupojie. MyTaIHOHHEIH TIPOIece H
KOMOHHATHBHAS. M3MEHUMBOCTH. LIOMYIISIMOHHBIE BONHEL M Apeiid remos. HMzomsmus u
MUTPALHL. ‘

EcrecTBeHHbIl OT60p — HAMPABISIOMEE (HaKTOp SBOTFOLUHU. ®OpMBL ECTECTBEHHOTO
otbopa.

[IpucnocoSmeHHOCTs OPTaHU3MOB KaK PesyibTaT SBOMIOIHH. [IpuMeps! IPHCIIOCOOTEHHT
y oprau3MoB. ApoMop(O36l ¥ HAHO-aJAlITAAHY.

Bux u Bumoobpasopamme. Kpurepum Buma. OcnoBsie (OpMBI BUI000pa3OBaHHS:
reorpauueckoe, 3KOJTOTHUECKOE.

Maxpossomonus. PopMbl dBomONMA: (uIeTAYCCKas, JUBEPrCHTHAsA, KOHBEPICHTHAT,
napajuiensHas. HeoOpaTuMOCTh SBOIIOLHA.

[IpoucxoxaeHne  OT  HECTCHUAIM3MPOBAHHBIX  MPCIKOB. [Iporpeccupyrormas
crieruanu3alyd. ATanTHBHas paguanus.
JdeMoHCTpALMA:

Hoprpersr: K. Jluuneit, XK. b. Jlamapk, 9. Jlapsus, B. O. Kosanesckuii, K. M. bap, 3.
Cexkens, @. Mromep, A. H. Cepepiios. :

Tabnuisl @ cxeMbl: «PasBuTHE OPraHMYECKOro Mupa Ha 3emie», «3apoibliy
IO3BOHOUHBIX KUBOTHBIX», «ApxeomTepuke», «PopMmbl GOppOBl 32  CYMICCTBOBAHUE,
«FBcTecTBeHHBI  0TGOpPY, «MHOrooGpasue COPTOB PacTEHH), «MHoroodpazue HOpPOx
KUBOTHBIX?, «[Tomynsarmmy, «MyTanuoHHas U3MEHIUBOCTEY, «Apomopdo3bly,
«Wmuoamantamuuy, «O0mad aereHepanusy», «JIBHKyIHe CHIBI 3BOJIIOLURY, «Kapra-cxema
MapripyTta mytemectsas Y. JlapBuHay, «boprba 3a CyIIECTBOBAHHUCY, «I[TprcmocoONeHHOCTh
OpraHu3MoBy, «I eorpaduaeckoe BUI00OPa30OBaHHe), «DKOTOTHIECKOS BHI000pa30BaHHEN.

OGopyoBaHue: KOJUICKIHS HACEKOMBIX C Pa3JIHYHBIMA TUIAMH OKPACKH, Habop TIONOB U
ceMstH, KOIUTeKIms «][pHMephI 3alUTHBIX IPHCIOCO0IEHNH y KUBOTHBIX», MOZCIH «OcHOBHBIE
HATIPABIIEHUS SBOJIONHNY, 00bEMHA MOJENb «CTPOSHHE FOTOBHOTO MO3Td HO3BOHOUHBIX).

Buoreorpaduueckas Kapra Mupa, Komiekuus «®DOpMbl COXPaHHOCTH HCKOIIACMbIX
JKMBOTHBIX ¥ pacTeHmit», MOJCNIb ammukanus «lIepekpécT XpoMOCOM», BJIAKHBIC IIPCapaTel
«PazpuTHE HacekoMOTo», «Pa3zBUTHE JIAIYIIKKA», MWKPOIpENapar «JIpozoduna» (HOpMA,
MyTanud GOpMbI KPEUTEEB U OKPACKH TeNa).

JIaGopaTopHbIe H MPaKTHYIECKHE PAa0OTHI: _

JlaGopatopras paGora Ne 1. «CpaBHeHHE BUIOB 10 MOP(QOIOTHIECKOMY KPATCPHION.

Jla6opatopras paGota Ne 2. «Ommcanue NPHCIOCOOTICHHOCTH OpraHusMa H eé
OTHOCHTEIIEHOTO XapaKIepay.

Tema 2. BosHHKHOBenHe B pPa3sBATHE KH3HH Ha 3emure.

JloHay4HbIE IIPCACTABICHAS O 3APOKACHUN u3HY. HaydHbIE rUIOTE3BI BOSHUKHOBCHUS
JKI3HA HA 3eMyc: abMOreHe3 W NaHCIEPMES. XMUMUYECKas JBOMONUS. AOMOTCHHBIM CHHTE3
OpraHAYECKHX  BEIECTB W3  HEOPraHMYeCKHX.  OJKCICPHMEHTANIbHOE  MOATBEPAICHHC
XUMITUECKOH 3BOMTEONUH. HauanpHbie 3Talsl Gronoraueckoi opomonyy. 'umoresa PHK-mupa.
dopMmupoBaHre MEMOPAHHBIX CTPYKTYD ¥ BO3HUKHOBCHHE MPOTOKICTKH. ITepBBIe KIETKH A HX
SBOJIOIHA. (DOpMI/IPOBaHI/IG OCHOBHBIX I'PYIIIL JKHUBBIX OpI‘aHI/BMOB.



PasBuTHe JKM3HM Ha 3eMie IO 3paM K ICpUONaM. Karapxe#i. Apxeiickas u
MPOTEPO3OUCKast OPBL [aneosoiickass 3pa ¥ €€ IEPHOIBI KeMOpUHCKUH, OPJIOBUKCKHH,
CHLITy PUHCKHH, JEeBOHCKHH, KAMEHHOYTOJIbHBIH, TICPMCKHUHA.

Meso30iicKasi 5pa 1 €& [IepHOMIBL TPUACOBBIH, FOPCKUiT, MEOBOM.

KaitHo30HCKast 3pa ¥ €& IIepHOIbI: AIeOrCHOBEIH, HEOr'€HOBHIN, AHTPOIIOTEHOBBIH.

XapakTepucTHKa KIAMATa i [CONOTMHYSCKHUX HMPOLECCOB. OcHOBHBIC 3TaIlBl IBOJFOIMA
PACTHTENBHOIO H JKMBOTHOTO MHpa. Apomopdo3sl y pacrennit u kuoTHbIX. Ilossrenue,
pacIBET U BEIMHPAHKE TPYIII KUBBIX OPraHAu3MOB.

CrcreMa OpPraHiieckoro Mupa Kak OTPaXeHHS SBOIOLHH. OCHOBHBIE CHCTEMATHICCKHC
TPYIIIBI OPraHH3MOB.

DBOMIONHS  deNoBeka. AHTPONOIOTHA Kak Hayka. Pasphrne IpeACTaBIeHUH O
IIPOHCXOXKIEHUH YeoBeKa. METOIbI H3YIeHIS aHTPONIOTCHESA. Cx0JICTBA U Pa3IH4Ks YETIOBEKa
1 SKUBOTHEIX. CHCTEMATHIECKOE TTOTTOKEHUE EIOBCKA.

Ipwxympe cumpl  (GaKTopp) AHTPONOreHesa. HacnesicTBenHas HW3MEHYHBOCTE H
ecTecTBEHHBIH 0T6Op. OGIIeCTREHHBIA 00pa3 XKH3HH, N3TOTOBICHHE opyauii Tpyna, MBIILUICHHE,
peUb. '

OCHOBHbBIE CTATU{ U BETBH DBOIIONMH YCNOBEKA: aBCTPATONNTEKH, YetoBeK yMEIIBIH,
Yenoek IpaMOXomsmmil, UemoBex HeaHJepTanbekuii, UenoBeKk pasyMHBIH. Haxonxu
HCKOIIAeMBIX OCTATKOB, BPeMs CYIIECTBOBAHHSA, OOMACTh PaCHpOCTPAHCHMU, 00BEM TOJIIOBHOTO
Mo3ra, 00pa3s KHU3HHU, OPYIHSL.

Uenopeveckue packl. OCHOBHBIE GOMBINHE pachl: €BpOMCOHIHAA (eBpasuiickas), HETPO-
ABCTPAIOMIHAS (oxBaTOpHANBHASA),  MOHIOJIOMIHASL (asuatcko-aMepuKaHckas).  UepTel
IPHCTIOCOOIEHHOCTH ~TIPEJICTABATENEH —HENOBEUCCKUX  pac K YCIOBHSIM ~ CYIICCTBOBAHHMA.
EWHCTBO UenoBeueckux pac. KpuTrka pacH3Ma.

JlemoHcTpauu:

Toprpetsr: @. Penu, JL. Tlactep, A. 1. Omapun, C. Muitep, I'. I0pn, . JlapsuH.

Tabmuusl # cxeMbl: «Bo3nukHoBeHHe COJHEYHOH CHCTEMBDY, «Pa3BuTHE OPTAHUYECKOTO
mupa», «PacTurenbpHas ~KICTKay, «OKusotmas xietka», «llpoxkapmormyeckas KICTKa,
«CoBpeMenHad crCTeMa OPragudecKoro Mupay, «CpaBHEHHE AHATOMHHUCCKHX HCpT CTPOCHHSA
YeloBEeKA 1 UeTOBEKO0OPa3HBIX 00e3bsHy, «OCHOBHEIC MECTa IMANCOHTOJOTHHECKHAX HAXO0JI0K
IPEJIKOB COBPEMEHHOrO HeEJIOBCKay, «[IpeBmelimue monny», «JlpeBHHE JHOIMY, «IlepssIe
COBpEMERHEIE JIFONII», «HeI0BEUEeCKIE PACED).

OGopymosanue: MyIsDku  «IIpOHCXOXKACHHE  HCIOBEKA) (GrocTBl  aBCTPAJTIOTNUTEKA,
OUTEKAaHTPOIa, HeaHaepTanbua, KPOMAHBOHI(@), CIETKH WIH H300PKEHNS KaMCHHbIX opynuit
TIepBOOBITHOTO YeNOBeKa (KaMHA-YONMEPRL, pybuia, ckpebna), reOXpOHONOrAYeCcKas Tabnuua,
komnekiust «DopMbI COXPAHHOCTH HCKOITAEMBIX XKUBOTHBLIX H pacTeHui.

JlaGopaTopHble H MPAKTHIECKHE paboThI:

[Ipakrmueckas pabota Ne 1. «3ydyeHne HCKOIAEMBIX OCTaTKOB pacTeHUH U KMBOTHBIX B
KOJLTEKIHAX ).

DKCKypeust « IBOJIOIMS OPraHMYECKOro Mupa Ha Bemuie» (B €CTECTBCHHO-HAYYHBIH UK
KpacBEIYECKUH My3ei).

Tema 3. Opranusmbl U OKpYy’Karomas cpeia.

JxonorMs Kak Hayka. 3ajaud H  Pasfenbl  OKOJOTHH. MeTtoibl  3KOTOTHYSCKUX
HCCIIEORARMHA. DKONOTHYECKOE MEPOBO33PEHIE COBPEMEHHOTO HEJIOBCKA.

Cpenpl  OOMTaHus ~ OPraHW3MOB:  BOJHAL, Ha3eMHO-BO3JIYIIHAS,  NOUBCHHAS,
BHYTpPHOPraHU3MCHHAS.

Jkonorudeckie (axropsl. Kiaccupukanus SKOTOTHHEECKHX (GaxTOpoB: AOHOTHYECKHUE,
GHOTHYECKHE ¥ AHTPOIIOTEHHBIE. JISHCTBHE SKOTOTHHEECKHX (haxTopoB HA OPTaHU3MBbIL.

AGuoTHdeckie  (AKTOpbL:  CBET,  TEMIEpaTypa, — BIAKHOCTE. @OTOMEPHUOIU3M.
TIprcrocoOIeH s OPTaHu3MOB K JICHCTBHO abroTHUecKnX (PaKTOpoB. BHONOTUYIECKHC PUTMBI.



brotwueckde  (PakTophl. Buapl  OHOTHYECKUX B3aHMOJCHCTBUM:  KOHKYPCHIUS,
XHIIHAYECTBO, CUMOM03 ¥ ero GopMel. [TapasuTusM, KOOMepalus, MyTyaau3M, KOMMEHCAIN3M
(KBApTHPAHCTBO, HAXIeOHMYECTBO). AMEHCAIN3M, HelfrpamsM. 3HaueHHe OHOTHYCCKUX
BRAMMOJICHCTBHI IS CYIIECTBOBAHHSA OPTaHU3MOB B IIPHPOIHBIX cooOdIecTBax.

DKONOrHUecKHe XapakTePUCTHKH Tomynsiuu. OCHOBHBIE MOKa3aTe/Md IOMYIIAIHH:
UHCIEHHOCTh, TUIOTHOCTb, DOKIAEMOCTH, CMEPTHOCTH, HPHUPOCT, MArpamus. J[IpHamuka
YHUCJIEHHOCTH TOMYJISLIUN U €€ perysius.

‘ JleMOHCTpALIMH:

[Toptperst: A. I'ymGombar, K. @. Pynbe, O. I'eKkelb.

Tabmumel 4 cxeMsl: kKapra «[Ipupomusle 30851 3eMuny», «Cpersl 00MTaHuUsS OPraHu3MOBY,
«®DotomeprommiM», «Ilomyasnun», «3aKOHOMEPHOCTH pOCTa HYHCACHHOCTH  IOHYJAMHM
nHby30puU-TyQenbKy», «lHieBbie Herm.

JlaGopaTopHbIe H NPaKTHYECKHE PAGOTHI:

JlaGopatopras padota Ne 3. «Mopdonoruueckue 0COOEHHOCTH pACTeHUH U3 Pa3HBIX MECT
oOuTaHUD. '

JlaGoparopras paGota Ne 4. «Biusauue cBeTa Ha POCT H Pa3sBUTHE YCPEHKOB KOTEYCa».

IpaxTrueckas padora Ne 2. «[ToCYET MITOTHOCTH MOMYIAIUH PA3HBIX BUIOB pacTeHni».

Tema 4. Coo0IecTBa # IKOJIOrHYECKHE CHCTEMBIL.

CoobmiectB0 ~ OpragmsmoB  —  Owoneno3.  CTpykTypsl — OHOLEHO3a:  BHAOBAS,
POCTPAHCTBEHHBAs, Tpoduueckas (Muiesas). Bupl-noMuHaHThL. CBA3H B OWOTICHO3E.

DKONOTHYECKHe CHCTEMBI (9KocHcTeMbl). Ilonstie 00 SKOcHCTEME W OHOTeOLCHO3E.
OYHKIUOHATBHBIE KOMIIOHEHTHl JKOCHCTEMBL  IPOIYHEHTBL, ~KOHCYMEHTBI, DPEIYHCHTBL.
KpyrosopoT BellleCTB U IOTOK JHCPTHM B IKOCHCICME. Tpoduueckie (THUIIEBEIE) YPOBHA
skocucTeMsl. IlummeBsle Iemu © ceTd. OCHOBHBIE [OKA3aTeNlM OKOCHCTEMBL Ouomacca,
NPOAYKIWs. JKOIOTHYCCKUE ITHPAaMUIbL TPOIYKIMH, HHCICHHOCTH, ouomaccer. CBOHCTBA
3KOCUCTEM: YCTOHYHBOCTD, CAMOPET YA, pa3BuThe. CYKIECCH.

[IpUpOJHBIE 3KOCHCTEMBL DKOCHCTEMBI 03D M PeK. OJKOCHCTEMA XBOWHOIO WA
HIAPOKOIACTBEHHOTO JIECA.

AHTPOIIOTEHHBIE JKOCHCTEMBL. ATPO3KOCHCTEMBL. Y POOIKOCHCTEMBL. Buonoruueckoe u
XO3SUCTBEHHOE 3HAYEHNE arPOIKOCHCTEM B yPOOIKOCHCTEM.

Buopasnoobpasue kak daxrop ycrofumsocTn skocucteM. COXpaHEHHE OHMOIOTHIECKOTO
pasroobpa3ns Ha 3eMiie.

Vuenne B. Y. Bepranckoro o Omocdepe. I'panumibl, coctap # CTPYKTypa 6rocdepsl.
JKuBoe BemecTBo u ero (yakmud. OcobeHHOCTH OHOCQEphl Kak II00albHOH 3KOCHCTEMBL.
JHaMugecKoe paBHOBecHe 1 o0paTHas CBA3b B bnocdepe.

KpyroBOpOTHI BEIIECTB W OHOTCOXHMHYECKHE MMKIBI OJIEMEHTOB (YIIepoza, a3oTa).
3onanpBoCThL OHochepbl. OCHOBHBIE OHOMBI CYIIIH.

YenoeuecTBO B GHocdepe 3emMimn. AHTPOIOreHHbIC H3MeHeH A B Grochepe. I nodalbHbIe
DKOJNOTHUECKUE TPOOIEMEL

CocymiecTBOBaH#)E MPUPO/B! 1 denopedecTsa. CoXpaHeHne ouopazHooOpasysl Kak OCHOBA
yeToitanpoctn Orochepst. OcHOBA PalHOHANBHOTO YIPaBICHHA HIPUPOIHBIMA PECYPCAMU B HX
ucnonb3oBanue. JJocTukeHns ONONOIMY | OXpaHa MPUPO/IBL

JlemoHcTpanuu:

IMoprpeter: A. Jlx. Tercim, B. H. Cykaués, B. V. Beprnanckui.

Tabmunb 1 cxempl: «[lumessle nienuy, «bromenos3: cocTaB U CTPYKTYpa», «[IprpoaHbIe
coobmecTay, «llemn mnuTaHMA», «JKOJOTHUeCKas mHpamupa», «buocdepa M UCIOBEK»,
«DKOCHCTEMA IIMPOKOTHCTBEHHOTO necay, «JKocucTeMa XBoWHOro jeca», «buorexos
BomoéMa», «Arpouenos», «lIpuMepHBIe aHTPOLOTECHHbIC BO3ACHCTBHA HA HPHUPOLY»,
«Bakueillune HCTOYHHKHE 3arpA3HEHMs BO3LyXa M TPYHTOBEIX BOa», «llousa — BakHeHIIasg
cocTapisromas Grocdepsn, «PakTopsl nerpananuy 1o4By, «IlapHuKOBbIH od ek, «PaKTop!
PaIHOAKTHBHOTO 3arpsa3Henns 6uocheps, «O0mas cTpykTypa 6uocheps, «PacnpocTpaneHne



KI3HE B GHochepe», «O30HOBBIL Kpan Guochepsi, «KpyrosopoT yrmepoma B Gmochepe»,
«KpyroBopoT a30Ta B IIPUPOLEY.

OfopynoBaHue: MOEIE-alTTHKAIAST «Tunuusbie OMOIIEHO3BD», repbapuit
«PacTuTeNbHbIE  coobmecTBay, Kkomreknmn  «buonenos», «Bpemurenu  BaxHEHIMX
CENLCKOXO3MHCTREHHEIX  KYIBTYp», TepOapud M KOJUIEKIHH PAacTeHHH U OKMBOTHBIX,
TIPUHAUISKAIIYE K PASHBIM SKOIOTHYSCKIM IPYINaM OJHOTO BUIA, Kpacnas xaura Poccuiickoi
Denepanud, N300 paKEHHUIL OXpaHsAeMEIX BHUIOB pacTeHui U JKUBOTHBIX.



[UIAHUPYEMBIE PE3YJIbTATBI OCBOEHMS ITPOI'PAMMBI IO BUOJIOTMH HA
BA30BOM YPOBHE CPEJIHEI'O OBIIIET'O OBPA30BAHNMA

Coracgo ®T'OC COO, ycTanaBnuBaroTcs TpeOOBAaHHS K PE3yNbraTaM OCBOCHAA
00y YAIOIIMHCS TIPOTPaMM CPEITHETO 0OIIETO 00pasoBaHHs: JHIHOCTHBIM, MeTanpeIMeTHBIM H
[pPEIMETHBIM.

JJMYHOCTHBIE PE3YJbTATHI

B cTIpykType JIHYHOCTHBIX DE3YJIHTATOB OCBOCHHS IPEAMETA «buonorusa» BBHIIEICHBI
CIIENYIOMME  COCTABILIFOINME:  OCO3HAHUE 00ydaromMucs  POCCUMCKOH TpaXIaHCKOH
ANEHTHYIHOCTH — TOTOBHOCTH K CAMOPA3BHTHIO, CaMOCTOATENBHOCTH H CaMOONPE/C/ICHHIO,
HaJlAuHe MOTHBAIWH K OOYUEHHIO OHOJIOTMH, I€JICHANPABICHHOE pPAasBHUTHC BHYTPCHHHX
yGexIeHUH JIMIHOCTH HA OCHOBE KIIOUEBBIX [EeHHOCTEH ¥ UCTOPHYECKUX TPATULIMH PasBUTUSL
OMOIIOTHYECKOIrO 3Hanausl, TOTOBHOCTH H CI‘IOC06HOCTI> O6yqa}OHII/IXCSl py}(OBOILCTBOBaTBCSI B
cBoel eI TeIbHOCTH IIECHHOCTHO-CMEBICTIOBBIMHU yCTaHOBKaMI/I7 HpI/ICYHJ;I/IMI/I CUCTEME
OHOJIOTHYIECKOTO 06pa30BaHI/I${, Hajd4ue JKOJOTHYECKOr0 MNpaBOCO3HAHUMA, CHOCOﬁHOCTI/I
CTaBUTH LICH U CTPOUTH SKM3HEHHEBIC I1JIaHBbI.

JIMUHOCTHBIE Pe3yJIBTAaTHl OCBOCHHS IpenMera «bHomorus» JOCTAralores B €IMHCTEE
yueOHOM M BOCHHTATENLHOH JEITENBHOCTH B COOTBETCTBAN C TPAJHIHOHHBIMH POCCHHCKAMH
COHI/IOKyHLTypHLIMH, I/ICTOqueCKI/IMH u ZIyXOBHO—HpaBCTBeHHLIMH IIEHHOCTSIMH, HpI/IHHTBLMI/I B
06HIBCTB€ paBujiaMHu U HOpMaMu IIOBCIACHHUA U CHOCO6CTB}/IOT Ipomneccam CaMOIIO3HaHM,
CaMOBOCIIUTAHHUS U CaMOpa3BUTHI, PasBUTHA BHYTpeHHeﬁ MMO3UIMHM JIMYHOCTH, IaTPpHOTU3MA,
YBaXKEHMSI K 3aKOHY M IPABONOPAIKY, YEIOBEKY Tpylda U CTapuieMy IOKONCHHIO, B3aMMHOIO
yBaKEHHd, OEPEeXHOro  OTHONICHWsS K  KYJIBTyPHOMYy — HACIejHIo  H TpaIUIIAsIM
MHOTOHAIHOoHANRHOro Hapoaa Poccuiickoi Menepalni, Ipupoie 1 OKpyJKalomeH cpene.

JIMYHOCTHBIE PE3yIbTaThl OCBOCHUA yaebHOTO IIpenMeTa «bruonorus» A0JUKHBI OTpaKaTh
[OTOBHOCTE ¥ CIIOCOGHOCTH OOYUAIOMUXCS PyKOBOJCTBOBATECS CHOPMUPOBAHHOH BHYTpEHHEH
HOBHHMCﬁ JIUMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OPHGHTaHHﬁ, MO3UTUBHBIX BHYTPEHHUX
y6e>Kz[eHm71, COOTBETCTBYIOIIUX  TPAJAMIMOHHBIM  ICHHOCTAM pOCCHfICKOFO oOmrecTna,
pacHIEpenne KU3HEHHOTO OMBITA M OIBITA JCATENbHOCTH B IPONECCE PeAM3allii OCHOBHBIX
HATIPABICHAH BOCTIUTATENBHON AEATEIBHOCTH, B TOM THCIC B HaCTH:

1) rpaskIaHCKOro BOCIIUTAHUS:

c(hOPMUPOBAHHOCTE ~ I'PAKIAHCKON — TIO3UIHK o0ydaromerocss Kak akTHBHOTO H
OTBETCTBEHHOTO WIEHA POCCHICKOTO 00IIECTBa;

OCO3HAHWE CBOMX KOHCTHTYLMOHHBIX IIpaB M O00S3aHHOCTEl, YBaXCHHUE 3aKOHA U
NIpaBONIOPSIKa;

FOTOBHOCTb K COBMECTHOH TBOPUECKO#H JesTeNbHOCTH MPH CO3JAHMH YUeOHBIX TIPOSKTOB,
peleHyd yueOHBIX U TO3HABATENBHBIX 3a/1a4, BBITOTHCHUN OHOJOrMUECKHAX OKCIIEPUMEHTOB;

CIOCOGHOCTh  OIPENeNaTh COOCTBEHHYIO IO3HIMIO 110 OTHOMICHHIO K ABICHUAM
COBPEMEHHOMN JXH3HU U OOBSICHITE €€;

yMEHHE  Y4YUThIBATH B  CBOMX  JICHCTBHAX He0OXOAHMOCTh  KOHCTPYKTHBHOTO
B3AWMOIEHCTBHS MIOJeH ¢ PasHBIMH yOXKIEHUAMY, KyTbTYPHBIMU LEHHOCTAMH M COLHAIBHRIM
TIOJIOKEHUEM;

FOTOBHOCTL K COTPYOHMYECTBY B IIPOIECCE COBMECTHOTO BBIIOMHCHHA yueOHBIX,
MOZHARATELHBIX M HCCIENOBATENLCKUX 3a/ad, YBaXKUTCIBHOrO OTHOWICHUS K MHCHUIO
OTITIOHEHTOB TIPH 00CY/KIEHUH CIIOPHBIX BOIPOCOB GHOTOTHYECKOI0 COMEPKAHNS,

TOTOBHOCTB K I'YMaHHUTapHOM ¥ BOJOHTEPCKOMN NESTETBHOCTH,

2) DaTpHoOTHYIECKOTO0 BOCITUTAHUA:



chOpMHUPOBAHHOCTH POCCHACKON IPKTAHCKONW MICHTHIHOCTH, NATPHOTU3MA, YBaKEHHS K
CBOEMY Hapofy, UyBCTBA OTBETCTBEHHOCTH Tepesi POAMHOMN, TOPIOCTH 3a CBOH Kpaii, CBOIO
PonuHy, CBOH S3BIK K KYJIBTYPY, IPOIIJIOE ¥ HACTOSALIEE MHOTOHALIHOHATLHOTO Hapoa Poccnn;

[EHHOCTHOE OTHOLIEHHE K IPHPOJAHOMY HACIEIHI0O M TAMATHHAKAM M[PHPOJILI,
JIOCTHKEHUSAM POCCHH B HayKe, HCKYCCTBe, CIIOPTe, TEXHONOTHSIX, TPYAS;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHHCKHMX YYEHBIX B CTAHOBIGHHE H pPa3sBHUTHE
OHOTIOTHM, TOHUMAHHUS 3Ha4eHHs OHONOTHH B TIO3HAHHUH 3aKOHOB IPHPOIEL, B KH3HH YeTOBEKA H
COBPEMEHHOI'0 00IIECTBa;

uzeliHas yoeK/IEHHOCTD, TOTOBHOCTD K CITYXKEHHIO U 3amuTe OTe4ecTBa, OTBETCTBEHHOCTD
3a ero cyas0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCUTAHHN:

0CO3HaHWE OYXOBHBIX IIEHHOCTEH POCCHUCKOIO HAapoaa;

chOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO TIOBEIACHHUS;

CHOCOOHOCTH OLIEHHBATh CHUTYAIHIO H IPUHUMATL OCO3HAHHBIC PellleHHS, OPUEHTHPYICH
HA MOPaJIbHO-HPAaBCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HAHWE JIMYHOTO BKJIaJa B IIOCTPOCHUE YCTOHUHNBOTO OyayIIIero;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM PpOJUTENISIM, CO3JaHUIO CEMBH HAa OCHOBE
OCO3HAHHOTO IPUHSTHSI HEHHOCTEH CEMENHON JKH3HKU B COOTBETCTBHM C TPAJHUIMSMH HAapPOJIOB
Poccun;

4) 3cTeTUYEeCKOro BOCIIHTAHUS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIOYAsS 3CTETUKY OBITA, HAYUHOIO M TEXHUYECCKOIO
TBOpPYECTBA, CIIOPTA, TPYI4, OOIEeCTBEHHBIX OTHOLIEHNH;

MOHMUMAaHUE SMOLMOHAIEHOTO BO3AEHCTBUS KUBOU IIPUPOJIEI U €€ IICHHOCTH;

TOTOBHOCTH K CaMOBBIPAXCHHMIO B Pa3HBIX BHAAX HCKYCCTBa, CTPEMIICHUE MPOSBIATH
KauecTBa TBOPUYECKON THUHOCTH;

5) ¢usndyeckoro BocuHTaHUA, (OPMHPOBAHHMS  KYJBTYPbI 3A0POBbS H
AMOIHOHANHLHOTO 01aronmo/Iyuns:

MOHWMAHKE W peaiu3alis 370poBoro u OezonmacHoro odpasa JKU3BH (3I0POBOE IIATAHUE,
coOJTrOIeHNe TUTHCHUYCCKHAX TPABWI U HOPM, cOAlIaHCHPOBAHHBIN PEXXKUM 3aHSTHU U OTHBIXA,
perynspHas (Qu3MUecKas axkTHUBHOCTh), OEpEeXKHOro, OTBETCTBEHHOIO U KOMIIETEHTHOIO
OTHOIINEHUsSI K COOCTBEHHOMY (QPHU3MYESCKOMY U IICUXUYECKOMY 37I0POBBIO;

MOHUMAaHWE IEHHOCTH TpaBWIl HMHIUBUIYaTbHOTO U KOJUIEKTHBHOIO 0O€30I1aCHOT0
TIOBEJICHUS] B CUTYalMIX, YTPOKAOIIAX 3M0POBBIO U JKU3HH JIIOIEH;

OCO3HAHHME IOCACACTBHM W HEMPHUITHS BPEIHBIX NPUBLUEK (YIOTpeOJIEHUS allKOTOJA,
HApKOTHKOB, KypeHHUs);

6) TPYA0BOT0 BOCTIMTAHHUA:

TFOTOBHOCTH K TPYAY, OCO3HAHHUE [IEHHOCTH MacTepCTRA, TPYIONIO0UE;

TOTOBHOCTP K aKTHBHOHN A€ATEIBHOCTH TEXHOJOTMUYECKONH H CONAAIBHON HAIIPABICHHOCTH,
CIOCOGHOCTE  WHUIMUPOBATH, IUIAHUPOBATh M CAMOCTOATENBHO  BBIIONHATHE — TAKylo
JIEATENBHOCTS;

HHTEPEC K pasmHuHbM chepaM MpoQecCHOHANbHON NEATEIbHOCTH, YMEHHE COBEPILATH
0CO3HAHHBIN BEIOOD OyayIe#t mpodeccun U peau30BbIBaTH COOCTBEHHBIE KU3HEHHBIE IIAHBL;

rOTOBHOCTH ¥ CITOCOOHOCTh K 00pa3oBaHuio ¥ caMo00pa3OBaHUIO HA MPOTAKEHHH BeeH
KU3HU;

7) 3KOJIOTHYECKOr0 BOCIIHUTAHMS:

9KOJOTHIECKH 1eiiecoo0pasHoe OTHOIICHHUE K IIPUPONE KaK HCTOYHMKY JKH3HH Ha 3emile,
OCHOBE €€ CYIIIECTBOBaHMSA;

HOBLIIIEHHE YPOBHS 3KOJOTHMYECKOM KyJIbTYphl: IPHOOpPETEHWE ONbITA IUIAHHPOBAHUSA
HOCTYITKOB ¥ OI[EHKH WX BO3MOJKHBIX IIOCIEACTBUM JIJIs OKPYIKAIOIEH CPEIIBI,

0co3HaHMe TI00ATFHOTO XapaKTepa HKOIOIMUECKUX IPodiIeM U IIyTed UX PEUICHUS;



CIOCOGHOCTD HCIIONB30BATH PHOOpeTaeMble IPH H3Y4eHHH CHOTOTHH SHAHMS U yMCHHA
IpH pellieHry [PoONeM, CBA3AaHHBIX ¢ PAlHOHATBHBIM IIPHPONOTIOJIH30BAHHCM (cobnonenue
IIPABHJ TIOBEJEHHS B IPHPOJiE, HAIPABICHHBIX HA COXPAHCHHC DABHOBECHA B DKOCHCTEMAX,
OXpaHy BHIOB, S3KOCHCTEM, 6uochepsl);

aKTHBHOE HeNpHsTHE JIeHCTBHH, NPUHOCIIIUX BPEX OKpy’Karolieil IpHUpOAHON cpere,
yMeHUe TIPOrHO3UPOBATH HEOJIATONPHSTHBIE SKOTOIHIECKHE MOCCACTEIS Tpe JIPHUHAMAEMBIX
neHcTBMM M IPeaoTBpallaTh X,

HAJIMUHE PA3BHTOTO HKONOTHUYECKOTO MBIIICHHUS, AKOJIOTHUYECKOH KYJIBTYPEL, OIIBITA
JeSTEPHOCTH  DKOIOTHYECKOM —HAImpaBIEHHOCTH, YMEHHA PYKOBOICTBOBATRCA —HMH B
[HO3HABATENBHON, KOMMYHHKATHBHOH H COIHAIBHOH INPAKTHKE, TOTOBHOCTH K y9acTHIO B
IPaKTHYECKOIl HesTeTbHOCTH DKOJIOTHYECKON BANPABICHHOCTH;

8) HeHHOCTH HAYYHOI0 HO3HAHUS:

chOPMHPOBAHHOCTE ~ MHPOBO33PEHHS, ~COOTBETCTBYIOIIETO  COBPEMEHHOMY YPOBHIO
pa3BMTHS HayKd ¥ OOIISCTBEHHOM IPAKTWKW, OCHOBAHHOIO HAa JHAIOTe KYJBTYD,
CIIOCOBCTRYIOMIETO OCO3HAHMIO CBOETO MECTa B IOUKYILTY PHOM MHUPE;

COBEPITIEHCTBOBAHUE S3LIKOBOM M TUTATENIECKOM KyJIBTYPBI KaK CPeaCTBa B3aUMOJICHCTBHS
MEXKY JTIFOIbMH U IIO3HAHUSA MUPA;

TOHUMAHHe CHeNU(UKY OMONOTMM Kak HayKW, OCO3HaHHsS €€ pOTH B (hOpMUPOBAHUH
PAIHOHAILHOTO HAaYYHOTO MBIITUTEHH)S, CO3/IAHUHM [ENOCTHOTO HPEeICTaB/ICHNA 00 OKpyXXaroLleM
MHpPe KaKk O eNMHCTBE NPHPONBI, denoBeka M OOIECTBa, B IO3HAHWH  TPUPOIHEIX
3aKOHOMEPHOCTEN U PEIleHUH IPo0ieM COXpaneH s IPHPOIHOTO PaBHOBECHA,

yGexIEHHOCTD B 3HAUAMOCTH GHOTOTHM Ui COBPEMCHHOW NHBHIM3AIMAN: obecreyeHUS
HOBOTO YPOBHS Pa3BUTHUS MEIHIMHBI, CO3JAHUC MEPCIHEKTUBHBIX OUOTEXHOJIOTHH, CIIOCOOHBIX
pemaTh pecypeHbIC IPOOIEMBI Pa3BUTHS YEIOBEYECTBA, IOUCKA myTel BBIXOMA U3 IT00ATBHBIX
3KONOTMUECKHX TIpodeM U 0becIieueHus epexoaa K YCTOHIHBOMY PasBUTHIO, PAIMOHATILHOMY
HCIIOTB30BAHHIO TIPUPOIHAIX PECYPCOB U (OPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HHM;

3AWHTEPECOBAHHOCTD B MONYJICHHH GHONOTHYECKHX 3HAHHH B HEIAX TOBBIICHNA obmmei
KYJIBTYPEL, €CTECTBEHHO-HAYUHON TI'PAMOTHOCTH, Kak COCTaBHOH uacTH (YHKIHOHAILHON
IPAMOTHOCTH 00yHaroImXcs, GOpMAPYEMOH IIPH H3YUCHHH OHOJIOTHH;

[IOHEMAHHE CYIHOCTH METOJOB TO3HAHHS, HCIONB3YEMBIX B CCTECTBCHHBIX HayKaX,
CIIOCOGHOCTH WCTIONB30BATh IONyYaAeMble 3HAHWS JUIL aHANM3a U OOBACHEHHs SBICHUH
OKDPY’KaIOIIEr0 MUpa M IPOMCXOJAMMX B HEM HM3MCHCHHH, YMCHHE JCnaTh 000CHOBAaHHBIE
RQKITIOYEHHST HA OCHOBE HAYUHBIX (PAKTOB M HMEIOIMXCS TAHHBIX ¢ IEIbIO [OIy<YCHHS
JIOCTOBEPHBIX BEIBOIOB;

CIIOCOOHOCTL CAMOCTOSTENNEHO HCIIOJIL30BaTh OMOIIOTHYCCKUAE 3HAHMA [UIA  PCIICHUS
npoOIeM B PEATbHBIX XKU3HEHHBIX CUTYAIMSX;

OCO3HAHHe TIEHHOCTH HAy4HOH JIeITeNBHOCTH, TOTOBHOCTh OCYLIECTBIIATH NPOCKTHYIO H
HCCIE0BATENBCKYIO JIeITENEHOCTh HHIMBHAYATbHO U B IPYIIIIE;

FOTOBHOCTD W CIIOCOBHOCTH K HEIPEPHIBHOMY OOPA3OBAHHIO M CaMOOOpPa3oBaHUIO, K
AKTUBHOMY IIOJMYYEHHIO HOBBIX 3HAaHAH 1O OHOJOTHH B COOTBETCTBHH C JKH3HCHHBIMH
OTPeOHOCTIMH.

METAINPEJMETHBIE PE3YJIBTATHI

MeTalpeMeTHBIE Pe3yJIBTaThl OCBOGHHS yd4eGHOTO mpeiMera «BHOIOTHS» BKIHOYALOT:
3HauuMble JUIT  (QOPMHPOBAHHS MHPOBO33PEHHS  OOYYAIOMMXCS — MEXIUCIUIITHHAPHLIC
(MeXIpeaMeTHBIC) 00IIIeHAYYHbIE TTOHATHS, OTPAKAIONINE HETOCTHOCTD Hay49HOU KapTHHBI MUDA
¥ crieruUKy METOOB MO3HAHKS, HCIOIB3YEMBIX B €CTECTBEHHBIX HayKax (BEMIECTBO, SHEPIHs,
ABJICHHE, IPOIECC, CHCTEMa, HayJHBIH (daxT, TPHHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, WCCICAOBAHKE, HAOMIOJEHUE, W3MEPEHUE, SKCICPUMCHT H IPYTUX), YHUBEPCAIbHBIC
yi4eOHble MeHACTBHS (TIO3HABATEIBHBIE, KOMMYHUKATUBHBIC, PCIYIATHBHBIC), ofecreunBaroIe



GopMupoBaHre (YHKIMOHAIBHOM I'PaMOTHOCTH U COIMAIBHON KOMIIETEHIUH O0ydaroIHxcs,
CrOCcOOHOCTH 00yYaroIuXxCst HCIIONIB30BaTh OCBOCHHBIC MEXTUCUMTUTMHAPHEIE,
MHUPOBO33pDEHYECKHE 3HAHMS U YyHUBEpCaibHBIE yueOHble MEUCTBHS B II03HABATEILHOU W
COIMATIBHON TIPAKTHKE.

MeranpeaMerdsie pe3ylbTaThl OCBOCHHS IIPOTPaMMBI CPelHEro OOLIero oOpa3oBaHud
JIOJDKHBE OTPAXKATE:

OBnagenne YHHBEPCAILHBIMA YI€0HLIMH NO3HABATEJLHBIMH AeHCTBUAMH:

1) 6a3oBrble Jloruueckue jeiicTBHS:

CaMOCTOSITENBHO - GOPMYJIIPOBaTh U aKTyalHu3UpOBaTh MPOOIEMY, pacCMarpuBaTh ed
BCECTOPOHHE;

UCIONE30BATE IIPU OCBOCHMM 3HAHMW NPUEMBI JTOTMYECKOTO MBIIUICHHS (aHanu3a,
CHHTE3a, CpaBHEHHS, Kiaaccuukaiwmm, oO00OIIeHUs), PACKPLIBATH CMBICI OMOIOTHYECKHX
TOHATUH (BHIAEIATE HX XapaKTepHBIe IPU3HAKH, YCTAHARIIUBATE CBSI3H C IPYTHMH ITOHSITHIMH);

ONPENEIATh LENH MAEATENBHOCTH, 3a1aBas MapaMeTphl M KPUTEPHUH HUX HKOCTHKEHHS,
COOTHOCHTH PE3YyJbTATHI HCATETHHOCTH C MTOCTABICHHEBIMHU IE/ISIMH;

HCIIONB30BAaTh OMONOTHYECKAE TOHITHAS Uit 0O0BSCHEHWS (DaKTOB W SABICHUH KUBOM
IPUPOIEL;

CTPOUTH JIOTHYECKHE pacCyXJIeHHus (MHIYKTHBHBIE, IeNyKTHUBHBIE, IO aHAJIOTHH),
BBIABJIATE 3aKOHOMEPHOCTH M IIPOTHBOPEYHS B PACCMATPUBACMBIX SIBICHHUSX, (HOPMYIHPOBATEH
BBIBOJIEI U 3aKITFOUCH U,

IPUMEHSTh CXEMHO-MOJENBHEIE CPENCTBA NI IIPEACTARJIEHUS CYIECTBEHHBIX CBS3el U
OTHOIIEHUH B H3ydaeMBIX OHONOTHYECKHX OOBEKTaX, a TakKe MPOTHBOPESUHM pasHOro poja,
BBISRIICHHBIX B PA3TUYHBIX MHGOPMANNOHHBIX HCTOTHMKAX

pa3pabaTeiBaTh IJIaH PEMICHUS IPOOIEMBI ¢ YUETOM aHAIN3a UMEIOTIMXCS MaTePHaIbHBIX
U HeMaTepHaTIbHBIX pecprOB;

BHOCUTE KOPPEKTHBEI B NESTENBHOCTH, OILEHHBATH COOTBETCTBHE PE3YJILTATOB IIENIIM,
OIICHUBATH PUCKH IIOCIEACTRBUY ACSITCTHHOCTH,

KOODAMHUPOBATh U BBIIONHATE pabOTy B YCIOBUSX pPEaJBHOTO, BHUPTYATbHOTO U
KOMOWHHAPOBAHHOTO B3aUMOJICHCTRUS;

Pa3BUBATh KPEATUBHOE MBIIIICHHUE TIPH PEIICHUH KU3HEHHBIX IIPoOIeM.

2) 6a30BbIe HCCJIEHOBATENbLCKHE JeiicTBH:

BIIAZIETh HABBIKAMH YUESOHO-HCCICAOBATEIBCKOM H NPOESKTHON [CATEIBHOCTH, HABLIKAMH
paspernesus mpodiaeM, CrocoOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIEHOMY TTOMCKY METOJIOB
peIIeHHs OPaKTHIECKHX 3a/1a4, IPUMEHEHUIO PA3IUYHBIX METOIOB TIO3HAHNUS,

HACTIONB30BATh PA3NHYHBIE BHIOB HEATENBHOCTH IO IOJYYEHHIO HOBOTO 3HAHHUA, €ro
WHTEPIIpETalny, MpeoOpa3oBaHUIO U IIPUMEHEHUIO B y4eOHBIX CUTyalUsiX, B TOM HHCIE IpH
CO3JIaHKH YIeOHBIX B COIHATBHBIX IIPOCKTOR;

bopMupOBaTH HAYYHBIA TUI MBIILICHUS, BIAJCTh HAYYHON TEPMHHONOTHEH, KIFOUEBEIMU
IIOHSITHSIMHE H MCTOAAMH;

CTaBUTh H (OPMYIHPOBATH COOCTBEHHBIC 3aadd B OOPa3OBATEIBPHON MEATENBHOCTH M
JKU3HEHHBIX CUTYalHsIX;

BBIABJIATE IPHUIAHHO-CICACTBCHHBIE CBA3SH W AKTYaAIH3UPOBATH 3ajady, BBIIBHIATH
THIOTE3y ©& pCIICHUs, HAXOMUTb AapryMEHTHI I JIOKa3aTeIbCTBA CBOMX YTBEPKICHHH,
3a/iaBaTh IapaMeTPhl M KPUTEPUH PEHICHU;

aHaJM3MpOBATh IIOJIYEHHBIE B XOJE PEIIEHHMs 3aJady PpE3yIbTaThl, KPUTHYECKH
OLIEHUBATh X JIOCTOBEPHOCTE, IIPOTHO3MPOBATE A3MEHCHHUE B HOBBIX YCIOBHIX;

JIaBaTh OLICHKY HOBBIM CHTYAIHIM, OIICHUBATH IPHOOPETEHHBIA OIBIT;

OCYLIECTBIIATE IEJICHATIPABICHHBIM MOMCK IIEPEHOCA CPEJCTB M CHOCOOOB JEHCTBHS B
1poheCcCHOHATBHYIO CPEY;

yMETh  [IEPCHOCHTH 3HAHMS B IO3HABATCIBPHYI0 H  NPAKTHUECKyIO  0bOmacTu
KI3HEACITeIbHOCTH;



yMeTh HHTEIPHPOBATH 3HAHMUS U3 Pa3HBIX IIPEJMETHBIX oGnacreit;

BBIJBUTATh HOBBIC HIEM, MpEIaraTb OPHMTMHATBHBIC IIOAXOABI M PCIICHHA, CTaBHTH
TpOOIEMEI H 3a1a9H, JOIYCKAIONIHE albTePHATHBHBIC PCIICHHA.

3) padoTa ¢ uHpoOpMaLIHei: _

OPHEHTHPOBAThCA B PA3NHYHBIX HCTOUHHKAX pHbOpMAIHH (TeKcTe y4eOHOro MOCo0Hs,
HAYUHO-TIOMYJIIPHOMN UTepaType, OHONOrMYECKUX CIIOBAPIX CIIPaBOYHUKAX, KOMITBIOTEPHBIX
Gasax maHHBIX, B VIHTEpHETE), AHAIM3UPOBATH WH(OPMAIMIO DPA3TMHYHBIX BHJIOB U bopm
Ipe/ICTaRJIeH s, KPATHIECKH OTEHUBATH e TOCTOBEPHOCTE M HEMPOTHBOPEUHBOCTD;

QOPMyTHPOBATE 3aLPOCHl M HPUMEHSTH Pa3IMUHbe METOAbL TIPH IOHCKEe H otbope
Guonoruueckoil HHGOPMAIHH, HEOOXOAUMOMU [UIS BHIIOMHCHHS yaeOHBIX 3a1a4;

[IpHOGPETaTh ONBIT HCIONB30BaHUsS HHPOPMAHOHHO-KOMMYHIKATHBHBIX TEXHOIOTHH,
COBEPIIIEHCTBOBAT Ky/IBTYPY aKTHBHOTO MCIIOIB30BAHNMS Pa3IMYHBIX TIONCKOBBIX CHCTEM,

CAMOCTOSTENBHO BEIOMpATh ONTHMANBHYIO (opMy HPENCTaBIEHH OUONOTHYECKON
prH(OpMALIH (CXeMBL, TPaQuKH, TMarpamMMbl, TabIHIIBL, PACYHKH 1 Ipyroe);

HCITONB30BaTh HAYUHBII S3BIK B KAyecTBe CPEcTBA NpH pabore ¢ 6rOIOTHUSCKOH
uHOpMalteii: TPEMEHSIT XMUMUYECKUE, QU3MUECKHe W MATeMaTHUCCKHE 3HAKH H CHMBOJTBI,
dopmynpl, abGpeBHarypy, HOMEHKIATypy, HCIONb30BAaTh H npeoOpa3oBbiBaTh  3HAKOBO-
CHUMBOIIMYECKYE CPEIICTRA HArLIAHOCTH;

BIAMETh HABBIKAME DAacCHO3HaBaHWs ¥ 3aIUThl MHPOPMAIUH, MHPOPMAITIOHHON
0€3011aCHOCTH JUYHOCTH.

OBJ1ajieHHe YHHBEPCAILHBIME KOMMYHHKATHBHBIMH JeiCTBUAMM:

1) obmenue:

OCYIIECTBIATH KOMMYHHKALIHHK BO BCEX cepax jKH3HH, aKTHBHO y4acTBOBATH B JHANIOTC
WM IECKYCCHH 110 CYIIECTBY 0OCY/KIaeMO# TeMbl (YMEHUME 3alaBaTh BONPOCHI, BRICKA3BIBATH
CYKHCHHSI OTHOCHTEJBHO BBIMOIHCHHSA TPEJIaracMot 3ajadu, yYMTBIBAaTh HHTICPECEl X
COTTTACOBAHHOCTH TIO3MLIHH IPYTUX YUACTHUKOB JUAJIOra WA TUCKYCCUM);

pacto3HaBaTh HeBepOalbHBIC CPEACTBA OOIICHUA, MOHMMATh 3HAICHWUC COLMATBHBIX
3HAKOB, IIPEIOCKUIOK BOSHUKHOBEHNUS KOHQIMKTHBIX CHTYaLlHH, YMETh CMAr4aTh KOHQIMKTEL X
BECTH IIEPETOBOPEI;

BIIAJICTD PA3IMUHBIME crocoGaMi oOINeHus W B3auMOZICHCTBMA, NMOHMMATH HAMCPCHHI
IPYTHX JIFOJEH, IPOSBIATh YBAKUTENHHOC OTHOIICHUE K coBeceIHUKY U B KOPPEKTHOH (popme
(GopMyIHPOBATH CBOY BO3PAKCHNU;

Pa3sBEPHYTO ¥ JIOTHYHO H37araTh CBOIO TOYKY 3PEHHA C HCHONB30BAHMEM A3BIKOBBIX
CPEICTB.

2) coBMecTHAA JeATEJbHOCTD: . .

IOHWMATh ¥ WCIONB30BATh TIPEUMYINECTBA KOMAHTHOA W MHJIMBU/YaIbHOHR paboTs! TIpH
peleHEy Gronorndeckoil mpodieMsl, 060CHOBBIBATE HEOOXOMMMOCTD PUMCHCHHS IPYIIIOBBIX
dGopM B3aUMOICHCTBES IPH PEIIeHUH yueOHOH 3a1a4u;

BBIGMpPATh TEMATHKY ¥ METOIbI COBMECTHBIX NCHCTBHH C YIETOM 00X WHTEPECOB U
BO3MOJKHOCTEH KAXIOTO WiICHA KOJMIECKTHBA;

IPEHAMAT [ENH COBMECTHOH JEATENbHOCTH, OPTaHM30BBIBATE X KOOPJHHHPOBATH
neMCTBASA MO ©f JOCTHIKCHHIO: COCTAB/IATH IUIAH AGHCTBHH, PACHpEeNeNATb PONH € YIETOM
MHCHHH YIaCTHUKOB, 0OCYX/aTh Pe3yIbTaThl COBMECTHOM paboThL;

OLCHUBATH KAYECTBO CBOEIO BKIAAA M KaXKIOr0 YYaCTHHKA KOMAHIb! B OOLMA pe3ynpTaT
10 pa3paboTaHHBIM KPHTEPHUSIM,

IIpeTaraTh HOBbIE IPOSKTHL, OIEHHBATH HMJCH C IO3UIMM HOBU3HBL, OPHIMHAILHOCTH,
MPaKTHYSCKOH 3Ha9HMOCTH,;

OCYIIECTBIATE MO3MTHBHOE CTPATETMYECKOS IOBEJCHHE B PA3NMATHBIX CHTyalHAX,
HpOHBHﬂTB TBOp‘IGCTBO )58 B006pa)KeHHe, 6BITB HWHHUIINATHUBHDBIM.

OBJajieHHe YHHBEPCAILHBIMH Pery/JIATHBHbIMH AeHCTBHAMH:

1) camoopranusanms: 4



MCIIONb30BaTh OMONMOTHMYECKME 3HAHUS JUIA BBIABICHHS Npo0JieM M WX pEIlEHHS B
’KU3HEHHBIX U YUSOHBIX CUTYalUIX;

BBIOMPATh Ha OCHOBE OHONOIMYECKUX 3HAHUHU IEJIEBIC U CMBICIIOBBIE YCTAHOBKH B CBOUX
JCHCTBHAX M IOCTYIKAaX II0 OTHOLUCHUIO K JKHBOH IIPHPOZE, CBOEMY 3/IO0POBBIO M 310POBBIO
OKPY’KarOIINX;

CaMOCTOATENILHO OCYINECTBILATh IIO3HABATENIBHYIO AEATENBHOCTh, BBLIBIATH IIPOOIEMEL,
CTaBUTb H (OpMyNHpoBaTh COOCTBEHHBIC 3aaddl B OOpa30BaTEIbHOM AEATENBHOCTH M
KU3HEHHBIX CUTYaIUIX;

CaMOCTOATENBHO COCTABIATH IIAH PEIISHU MPOOIEMBI ¢ YIETOM HMEIOIIHXCS PECYPCOB,
cOOCTBEHHBIX BO3MOXKHOCTEH 1 MPeATIOUTEeHHH;

JaBaTb OLICHKY HOBBIM CHTYaLlUsAM;

PaCIIHPSITE paMKH yueOHOTO IIpeiMeTa Ha OCHOBE TMYHBIX IIPEIOYTEHUIA;

IieIaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3 PEIICHHUE;

OLIEHUBATh NPHOOPETEHHBIH OIIBIT;

criocoOCTBOBATE (POPMUPOBAHUIO H ITPOSIBIICHHUIO IIUPOKOHM SPYIUIIHH B PA3HAIX 001aCcTIX
3HAHUH, IIOCTOSHHO MOBBIIATE CBOH 00pa30BaTeNbHbBIA U KyIbTYPHBIH YPOBCHb.

2) caMOKOHTPOIb:

JIABATh OLIEHKY HOBBIM CHTYaLHAM, BHOCHUTH KOPPEKTHUBBI B NEATEIHHOCTb, OICHHUBATH
COOTBETCTBHE PEe3yIBTATOB LIETIAM;

BJTaJeTh HAaBBIKAMHU [103HABATEIHLHOH pedieKCHH KaK OCO3HAHHS COBEPIIAEMBIX IeHCTBHI
U MBICIIHTEJIBHBIX IIPOLECCOB, UX PE3yJIHTaTOB H OCHOBAHUH, HCIIONB30BaTh IPUEMB! PehICKCHH
JUISL OLIEHKH CHTYAlMH, BEIOOpa BEpHOI'O PelleHH S,

YMETh OLIEHUBATh PHCKH U CBOEBPEMEHHO IIPUHUMATH PEIIEHHUSI 10 UX CHHKEHUIO;

IIPHHUMATh MOTUBLI X apI'YMEHTHI APYIHX IIPH aHAIH3€ Pe3yIbTaToB JeATeIbHOCTH;

3) npunATHe ceds U APYTrUX:

IPUHUAMATH ce0d, IOHUMAas CBOU HEIOCTAaTKH U JOCTOMHCTBA;

IIPUHUMATh MOTUBEI U aPI'YMEHTHI APYIHUX IPU aHAIKN3€e Pe3yIbTaToOB AesTeIbHOCTH;

NPH3HABAThH CBOE IIPABO U IIPaBO APYTUX Ha ONIMOKH;

pa3BUBaTh CIOCOOHOCTH IIOHUMATh MUD C IIO3MLIUH JIPyTOro 4ejloBeKa.

MNPEAMETHBIE PE3YJIBTATDbI

[IpenmeTHbIE pe3yabTaTsl ocBoeHus nmporpammsl COO mo 6monoruu Ha 6a30BOM ypoBHE
BKJTIOUAIOT crieluduueckue JuUis yueOHoro mpeaMera «bronorusy HayuHble 3HAHUS, YMEHUS U
cmocoOBl  JIEWCTBUH TIO OCBOCHWIO, HWHTEPIPETAlMM W IPEOOPA3OBAHUIO 3HAHUIM, BUIBI
JIEATENLHOCTH [0 TIONYYCHUIO HOBOTO 3HAHWS W NMPUMEHEHMIO 3HAHUHM B Pa3IMYHBIX y4eOHBIX
CHTYyalUsX, & TakkKe B peajbHBIX JXM3HEHHBIX CHUTyalMsIX, CBS3aHHBIX ¢ Owmojorueil. B
[porpamMMe TTPEIMETHBIE Pe3Y IbTaThl IPEACTARIEHBI IO ToJaM 00ydeHH .

[IpenMeTHBIE pe3yNbTaTEI OCBOeHHs yueOHoro mnpeaMera «buomorus» 6 10 Knacce
JOJIAKHBL OTPaskaTh:

cOpPMUPOBAHHOCTh 3HAHUP O MeCTe W PONM OHOJIOTHH B CHCTEME HAy4HOIO 3HAHMS
€CTECTBEHHEIX HayK, B ()OPMHPOBAHUM COBPEMEHHOM E€CTECTBEHHO-HAYUHON KapTHHBI MUpA U
HAyYHOI'0 MHPOBO33PEHHS, O BKJIAC POCCHACKUX M 3apyOeKHBIX yIEHBIX-OMOJIOTOB B PAa3BUTHE
Ouonoruy, GYHKITHOHATEHON I'PaMOTHOCTH YEJIOBEKA [UId PEINeHHS KU3HEHHBIX 3a/1a4,

yMEHHe PACKPHIBATh CONEPKaHNe OMOTOIMYECKUX TEPMUHOB U MOHSTHH: JKU3Hb, KIIETKA,
opraumsM, Merabomu3M  (0OMEH BEIeCTB W IPEBpallleHHe  OHEPIHH), T[OMEOoCTa3s
(camMoperyJsims), ypOBHEBas  OpraHu3allus JKMBBIX  CHCTEM, CaMOBOCIPOU3BENECHHE
(pempoIyKIus), HACIEICTBEHHOCTD, H3MEHIMBOCTE, POCT U Pa3BHTHE;

yMeHHe Hu3jarath OHOJOTMYECKHe TeOpHH (KIETOYHAsA, XPOMOCOMHAS, MYTalHOHHAS,
IEHTpalbHAs JTOTMa MOJEKyJsipHO# Oumonorun), 3akoHbl (I'. Mennens, T. Moprana, H. H.



BapuiioBa) ¥ ydenus (0 HEHTPaX MHOTO0GPasHs U IPOUCXOKICHHS KyJIbTypHBIX pacrennit H. W
BaBuiioBa), ONPEENsTh IPAHKIIE KX MTPAMCHUMOCTH K XXKHUBBIM CUCTEMAM,

yMEHHE BIIaJleTh METOJaMH HayuHOIO ITO3HAHUS B O6UONOrHy: HAOMIOJECHHE M OMUCAHUE
JUBBIX CHCTEM, IIPOIECCOB M SBJIECHWI, oOprapusaius W IPOBCACHUE OMOJIOTHUECKOTO
SKCIIEPHMEHTA, BBIIBH)KCHHE THIIOTE3Bl, BBIABICHHE 3aBHCHMOCTH MCMIY HCCIIeTyeMbIMU
BeIMUMHAMY, OOBSCHEHHE IIONYUCHHBIX PE3YJIBTATOB, MCIONBL30BAHHBIX HAYHHBIX TTOHSITUH,
TeOPHH ¥ 3aKOHOB, YMEHHC ICIIATh BBIBO/IBI HA OCHOBAHHMH II0JIYICHHBIX PE3YJIbTATOB,

yMeHHe BLUIESTH CYIIECTBEHHBIE [PH3HAKM BUPYCOB, KICTOK [POKAPUOT H 9YKapHOT,
OXHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHM3MOB, OCOOCHHOCTH IPOLECCOB: oOMeHa BEIIECTB U
NpPEBPALICHHS JHEPTAN B KIETKe, (OTOCHHTE3a, INACTHHYCCKOTO M OHEPIETHHCCKOTO obmeHa,
XEMOCHHTE33, MUTO3d, Mel03a, OIUIOAOTBOPEHHS, Pa3MHOKCHHUS, MHIMBAYATBHOTO PASBUTH
opratu3Ma (OHTOTCHE3);

yMEHNE IPUMEHATh MOMyYCHHBIC 3HAHUS UL OGBICHEHHS OMOIOTHYCSCKHX IIPOLECCOB U
ABJICHWH, UL IPUHATHS IPAKTHYECKUX PELICHAN B [IOBCEIHCBHON KU3HM C IENIBI0 00SCICUCHNUS
6e30MaCHOCTH CBOGTO 3HOpOBbS H 3/I0POBbS OKPY/KAIOIMMX JIEOMCH, coOmoIeHAs  HOPM
rPaMOTHOTO IIOBEJICHHS B OKPY)KaOMeH IpUPOJHOM cpejle, IOHMMAHWE HEOOXOAUMOCTH
HCIIONB3OBAHMS MOCTMIKSHYH COBPEMEHHOM GHONOrHyM B OGMOTCXHONOTHM U PAlUOBAIBHOIO
[IPUPOJIOIOIB30BAHMUS;

YMEHWE pellaTh 3NMCMCHTAPHBIC T[CHETHYECKAC 3afaqd Ha MOHO- X JUTUOPUIHOE
CKpCIMBaHKE, CLEIICHHOE HACICAOBAHMIE, COCTABIATE CXCMBI MOHOTHOPHIHOTO CKPEIMBaHUS
JUISL TIpeJIcKa3aHus HacIeI0BaHMs IPU3HAKOB y OPIaHU3MOB;

yMEHHE BBIMONHATH TabOpaTOpHBIC H IPAKTHYCCKIC paboThl, co0moaTh TpaBuia IIpU
pabote ¢ yueGHBIM 1 J1a00PaTOPHEIM 000PYIOBAHUEM;

yMEHHE KPUTHYECKH ONEHWBATH U HHTCPIPETHPOBATEH WHPOPMAIIIO OHOTOTHIECKOTO
COIeP/KaHNs, BIJIFOYAIOILYI0 IICeBIOHAYYHbIC 3HAHMA M3 PasiHIHBIX HCTOTHHKOB (cpencTsa
MACCOBOI HH(pOPMAIH, HAYIHO-IOMYIAPHBIE MATEPHAIBD), STHYECKAC ACTIEKTHI COBPEMEHHBIX
HCCITeI0BaHKH B OHOIOTHH, MSIAITHHEE, OHOTEXHOIOTHH;

yMEHHE CO37aBaTh COOCTBEHHBIC IHMCHMEHHBIC U YCTHBIC coobuienys, o0Gobmas
GHONOTAYCCKYI0 HH(POPMAIMIO W3 HECKOJIPKAX HCTOYHHKOB, TPaMOTHO —HCIOTb3OBATH
[OHATHHHBIN anmapar OHOIOTHH. ’

[IpeaMeTHBIE pe3yIbTAThl OCBOSHMS Y4eOHOro IpeaMeTa «buonorusiy ¢ 11 knacce
JIOTKHBI OTpaKaTh:

c)OPMHPOBAHHOCTS 3HAHMII O MECTe W PONH OHONOTHH B CHCTEME HAYHIHOTO SHAHMA
CCTECTBEHHBIX HAyK, B (POPMHPOBAHHH COBPEMEHHON €CTECTBEHHO-HAYYHOH KapTHHBI MHpa H
HAYIHOTO MHPOBO33PEHHS, O BKIIAJE POCCHHCKHX H 3apyOeiKHRIX VUIEHBIX-OHOJIOTOB B Pa3BUTHE
Guonorad, GyHKIHOHATBHON IPAMOTHOCTH YENOBEKa [T PeIeHNs XU3HCHHBIX 3a1at;

yMEHHE PacKpHIBaTh COAEPKaHne OHOIOTHISCKUX TEPMUHOB U TIOHSTH: BUI, TOILYJIAIHA,
reHO(OH, OBOMIONHS, JBWXKyIHe CHIBL ((aKropsr) OBOIIOLHK, IIPUCTIOCOOTEHHOCTD
OPraHM3MOB, BHIOOOPA30OBaHHE, OJKOTIOTHYECKHE (AaKTOPBL, OKOCHCTEMA,  TPOMYLEHTHI,
KOHCYMEHTBI, PSAYLICHTBL, LIeTIH IIUTaHks, YKOIOrHIecKas nupamMusa, GuoreoreHo3, ouochepa;

yMeHHE W3Jararh OHONOTHYECKHEe TeOpUH (9BOMIOMHOHHAS TEOPHS Y. JlapsrHa,
CHHTETHYECKAs TEOPHS SBOTIEOIHHN ), 3AKOHBI M 3aKOHOMEPHOCTH (3aPOJBIIIEBOTO CXOACTE K. M.
Bopa, uepe/ioBaHus [VIABHEIX HANpaBieHHH ¥ IyTeH 3BOTIONHH A. H. CesepuoBa, yueHHS O
6rochepe B. Y. BepHaickoro), OMpeie/iATh IPAHHLIB HX TPHMCHAMOCTH K KHBBIM CHCTCMAM;

YMEHHE BIAJeTh METOLAMH HAydHOTO MO3HAHHs B OHOIOTHH: HaOIIoIeHHe U ONUCAHUE
JKUBBIX CHCTEM, MpPOIECCOB M ABIEHMH, OpraHu3als U TMpPOBEICHHE GUOIOTHUECKOI0
SKCIIEPUMENTA, BBIIBMKCHHE THIIOTE3D], BBUIBICHHE 3aBHCHMOCTH MEXKIY HCCICIyCMBbIMU
BEJIMUMHAMHA, OOBLICHEHHE IONYUYEHHBIX PE3yJIbTATOB, UCIONB30BAHHBIX HAydHBIX TTOHSTHH,
TEOpI/Iﬁ " 3aKOHOB, YMCHHEC ICJIaTh BBIBOIBI HA OCHOBAHWH INOJTYUYECHHBIX PEIYIBTATOB,

YMeHHe BBIIENSTE CyIeCTBEHHbIE TIPH3HAKA CTPOSHHUs OHOTOrMHUeCKIX 00BEKTOB: BHJIOB,
HONYJSAIUHA, I[IPOJYHEHTOB, KOHCYMEHTOB, pPEIyLICHTOB, OUOTeOnEeH030B U JKOCUCTEM,



OCOOCHHOCTH ~ IIPOLECCOB:  HACTENCTBEHHOM — M3MEHUMBOCTH, ECTECTBEHHOTO  0TOOpa,
BUI000Pa30BaHMUsI, TIPACIIOCODNEHHOCTH OPraHW3MOB, JEHCTRUS SKONOTHYECKUX (DAKTOPOB Ha
OpraHU3MbI, HEPEHOCA BELIECTB U MOTOKA BHEPTUM B 3KOCHCTEMAX, AaHTPONOTEHHBIX H3MEHEHMIA
B 3KOCHCTEMAX CBOEH MECTHOCTH, KPYrOBOPOTa BEINECTB W OHOTEOXUMHUECKUX IIMKIOB B
6uochepe;

YMCHHE IPUMEHSTH MONyYEHHbIe 3HAHUA 17 0OBSCHEHHS OHOJNOTHYECKUX IIPOLECCOB U
SIBIICHUH, I DPUHSTHS MPAKTUYSCKAX PEIICHIM B TOBCEIHEBHOMN KHM3HU C NEJBIO 06eCIeYcHIS
0e30MaCHOCTH  CBOEr0 370POBbA W 3IO0POBBSA OKPYXAIOIUX JEONEH, COOMIOACHHAS HOPM
IPaMOTHOrO IIOBEICHHsA B OKPYXKAIOWEH IIPUPOTHOM cpele, MOHHUMAaHWE HEOOXOIUMOCTH
HACIIOJIb30BAHUS JTOCTHKEHUH COBPEMCHHOMN OrONOrHu IS DPANTMOHATBHOTO
TIPUPOAOIONE30BAHUS;

YMEHHE DEIllaTh 3IeMEHTapHble OHONOrHYecKHe 3a[add, COCTABIATH CXEMBI IepeHoca
BEIECTB U DHEPTUHX B 3KOCHUCTEMaX (TICITH IIHTAHHS);

YMEHHE BBITIONHATE J1a00pAaTOPHBIE H IPAKTHUECKHe PaGOTHI, COONIONATE MPABUIA IIPH
paboTte ¢ yueOHBIM ¥ 1a00paTOPHEIM 060Dy I0BAHUEM; )

YMEHHE KDUTHYECKH OLICHMBATH M HHTEPIPETHPOBATH HHPOPMAIHIO GHOIOTHYECKOTO
COJIEPIKaHMs, BKJIOYAIONIYIO IICEBIOHAYYHBIE 3HAHUWA M3 DA3NHYHBIX HCTOYHMKOB (CpencTBa
MaccoBod HH(OpMAIHH, HAayIHO-TIOMYJAPHBIE MaTepHANbI), pacCMaTpHBATh INIOGATHHbIC
SKOTOTHIECKHE TPOGIIEMbI COBPEMEHHOCTH, (GOPMUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO
TIO3HUIHIO;

YMEHHE CO3aBaTb COOCTBCHHBIC IHCBMEHHBIE M YCTHBIE COOOWEHHd, o06o0mast
Omonoruueckyro HHGOPMAIMIO K3 HECKONBKHX HCTOYHHMKOB, TI'PaMOTHO HCIOJIB30BATH
MOHATUHHBIN annapaT OHONOTHH.



TEMATUYECKOE INTAHUPOBAHME

HaumenoBaune pa3jesIoB H TEM NporpaMmbl B
CEro

‘ 1 Buoiorus kak Hayka ‘
XUMHUYECKNI COCTAB U CTPOSHUE KNETKH

r 4 JKuzHenesTenbHoCTh KIETKH

2 JKvBbIE CHCTEMBI M X OpraHU3ALKs

M EXLCE

—
| Konnaecrso yacon

Kourponbnbie

R

PasMHOMKEHHE H HHAHBHIYallbHOE PA3BUTHE
OpraiaMoR; . e

HacneacTBeHHOCTD U U3MEHYMBOCTL OPraHU3MOB

Cenexuus OpraHu3MOB. QOcHOBBI GHOTEXHOIOINN

|
|
|

- . S T, -
|

| PesepsHOe Bpems

| OBIEEKOIMYECTRO YACOBTIOTIPOTPAMME |

padorsl pa6oThl
0.5
1
1
1.5

NpakTHnueckue T

Jaexrponnsie (uudposwIe)
oGpaszoBaTeibHble Pecypebl

| Bubmorexa LIOK

| https:/m.edsooru/7f41¢292

‘ Bu6nmoTexka LIOK

https://m edsco.ru/741292

BuGnuotexa LIOK

https://m.edsoo.ru/7f41¢292 |

‘ Bu6innoreka LIOK
https://m.edsoo ru/7f41¢292

‘ Bubnunorexka LJOK

. https://m.edsco.ru/7f41¢292

Bubnuorexa LJOK

| httpsy//m.edsoo.ru/7f41¢292

Butnuoreka LIOK

l hitps://m.edsoorw/741c292 |

bubnuorexa LIOK

‘  https://m.edsooau/7f41¢292




Konnuecrso uacos

N EIACE

Ne i/ HaumeHoBanune Pa3fesioB M TEM NPOrpaMMbI B KOHTpOﬂbHL]e
| e
cero paborsl
T R SR SR———— o

1 DroMoUMOHHast GHOMOT Hst 9
2 Bo3HUKHOBEHUE U Pa3BUTHE XKH3HH Ha 3emiie 9
3 OpraBH3MBl M OKPYKAOLLIAST cpeaa 5
4 CoobIecTsa 1 3KONOrUUECKHEe CHCTEMBI 9
5 PesepBHoe Bpems 2

OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0

- e

“-= 1 DaekTponuble (MudpoBble)

IMpakruueckne
0GpasoBaTe/ibHbIe PeCypChl
paGoTht

Bubnnotexa LOK
b GBI T A6
Bubnnoteka LIOK
,ﬁ&E‘?Sj/fI‘?:?d“‘“‘“/7 41 cc74
Bubnunoreka LIOK

http: //‘“-EdS“f‘~}tl!/7 f41cc74
Bubnnoreka [IOK
htpsmedson 1 7B e 74

Bubnunotexa LIOK
https://m.edsoo.ru/7H4 lec74




 H3y4eHHE

. MHAHCPAILHBIE CONM

(DepM CHTbl — 61/10TIO[1/I'~{€LM/IG KaTaJTn: iaTOpbl

| MpUMepe amMiaskl HIM KaTanasely

Hcmpm{ 1 METOMbI 143yquml KJETKH.
~ Knerounas Teopus_

VKJ'Ie rKa 1<a1< ne JoCTHas )KI/IBaSI CI/ILTeMa -

_ MUKpOTIpEriapatax u ux ONucanue»

NNOYPOUYHOE IIJIAHUPOBAHUE

Tema ypoka

bBuonorus B CHCTEME HAYK

MeToAbl TO3HAHUA YKUBOHM NPUPOIBL.
TIpakrTuueckas paborta Ne 1 «Henonssopanne
Pa3NUYHBIX METOIOB NPH M3YUSHUN

~ 61onoruuecKuX 00bEKTOBY

Buonoruyeckue CUCTEMBI, l’IpOU,ECCbI " UX

XHAMUUECKUHN COCTAB KIETKH. Bona U

Benku. Coctas U CTpOeHHUE DeNKoB

JlaGoparopnas pabota Ne 1 «M3yuenue
KATATTUTHYECKOH aKTUBHOCTH (pepMenToB (Ha

Vrnesoabl. JInnmams

HyI(IIEHIlOBbIe kuenore. AT

CrpoeHue 9y KapHOTHYSCKON KIeTKH.
Jla6oparopnas pabota Ne 2 «M3yyeHne
CTPOSHHUS KIETOK PACTEHMM, JKUBOTHRIX, rpuboB
1 BakTepuil MOA MUKPOCKOIOM Ha TOTOBBIX

(Q6MeH BELECTB UK MeTabonn3M

o
L
1

|
)

|
|

[

Bceero

b
|
e
l
"Tdm”“*,wm | e
|
|

10 KJIACC

=
Konuqecn;o 4acoB.

KOHTpon bHbIE
padoTsI

IMpakTH4ecKHe
padoThl

0.5

) ‘ Hara

‘ H3yYeHHsI

e s

T
i
|

BuGmmorera LIOK
https://m.edsoo.ru/863e6564

DJeKTPOHHbIE LMPpPOBLIE
oGpasoBaTeiibHbIE pecypebl

bubnuotexa LIOK
hitps://m.edsoo.ru/863¢6122

_ hitps:/m.edsoo.ru/863e632a

Butnuoteka LIOK
https://m.edsoo.ru/863e6122

buGnuorexa LIOK

https:/m.edsoo.ru/863e674e

Bbubnuorexa LIOK

https:/m.eds00.1u/863e6b72

Bu6nuotexa LTOK
httns://m.edsoo.ru/863e0b72

Bubnuorexa LIOK
~ hitps://m.edsoo.ru/863e6870 |

butnuorexa LIOK

https:/m.edsoo.ru/863e6d5¢

buGnuoreka LIOK

_ https://m.edsoo.ru/863e6e88

Bubnnoreka LTOK
hitps:/m.edsoo.ru/863e6{{0
https:/m.edsoo.ru/863e716¢

Buﬁnnmeka L[OK

htips://m.edsoo.ru/863e766¢




i

o HEMEITIUBOCTIL

__MyKporpernaparax»

DOTOCHHTE3. XEMOCHHTE3

DHepreTuteckunii odmen

YKn3HenHsl i Ly knerkd. Jenenue KneTku.
Muto3. JlabopatopHas padota Ne 3
«Habrnonenye MUTO3a B KIETKAX KOHUMKA

BrocnuTes Oeika. Peakups MaTputHoro

Tpaucnsums — GuocuHTes Henra

Heknerounble GopMbl )KM3HE — BUPYChbl

DOpPMEI PA3MHOKCHHS| OPIraHU3MOB

Meitos

OGpazoBaHue U Pa3sBUTHE NONOBBIX KIETOK.
Ononorsopenvie. JlaGopatopHas pabora Ne 4

«H3yuenne CrpoeHHs MONOBbIX KIETOK Ha ‘
FOTOBBIX MUKPONpENaparaxy

l/lHL[l/IBl/lllyaJ]bH()e pasBuTHE OPraHru3MOoB

'eneTHka — HayKa O HAaCNEeACTEEHHOCTH U

38,KOHOMEPHOCTH HacneaoBaHus NMPU3HAKOB.

MosoruGpupos cpetppanye \

JuruGpnHoe ckpeluBadue, 3aKkon ‘

o ,,,,,,"

_..KOpelKa Jiyka Ha rOTOBRIX MAKPOUpENaparaxy |

_He3aBMCHMOI'O HACICNOBAHNS IIPU3Hakos |

CLemeH HOe HACIEN0BARUE TIPU3HAKOB.
JlaBoparophas pabota Ne 5 «M3yuenvne :
PE3YJIBTATOB MOHOTHOPHAHOTO M IMIMOPHIHOTO ‘
CKpeLLHBaHHUA Y APO30QHIbI HA FOTOBBIX

[Ceneruxa nona. Hacieaopanue rpru3HakoB,
CLCNNCHHBIX C NOTIOM ‘

1

0.5

T et 1ok

* BuGmiotexa IOK

| _https://m.cdsoo.ru/863eTcO8
Bubnnorexa HOK

 hitps:/miedsoo.ru/863e7

Bubmuoteka LHOK
https://m.edsoo.ru/863e7ded

BuGmmotexa IOK

|__hitpsi/m.edsooru/863¢T96e
BubmoTexa IIOK

 httpsi//miedsoo.ru/863¢796e
Bubnuortexa LHOK

| hitps://m.edsoo.ru/863¢7540

Bubnuotexa [JOK

Jim.edsoo.ru/863e81b6

 bhttps://miedsoo.ru/863e831e
bubnuotexa LIOK

. https://m.edsooau/863e7f4a

i Bubnuotexa [IOK
‘ https://m.edsoo.ru/863e81b6

 hitps//medsoo.ru/863e8436 |

BuGnnotexa LOK I

| hipsimadson sgsessr
‘ Bubnuotexa LIOK

s:/m.edsoo.ru/863e8878

. €050

7»-‘ N bubnuotexa LIOK

| bt - . ‘
‘ Bubnmotexa IJOK 1
" https:/m.edsoo.ru/863e8¢60 ‘

‘i;nﬁnnmcnai]lOK |
https:/m.edsoo.ru/863e8c60 |




L,
L

 OBIIEE KOJIMYECTBO YACOB [0 IIPOTPAMME

Hamenunsoctb, HenacnencrseHnas }
n3meH4nBOCTh. JlaGoparopuas padora No 6. \
28 H3yueHne MOINPHKALMOHHOH UIMEHUHBOCTH, |
NOCTPOSHNE BAPUALIMOHHOIO PANA U
__BAPMALHOHHON KPUBOH»

29 paGota Ne 7. «AHaiu3 MyTaumit y npo3odib
Ha roToBLIX MUKpOMpErnaparax»

30 Feneruka yenoBeka
Pesepeubliil ypok. O600menue no reme
31 «HacnencTBEHHOCTb 1 U3MEHYMBOCTD

_ OpraHmsmoB»

32 Cenexuus kak HayKa U npouecc

MeToap! U LOCTHXKEHUS CENEKLMU paCTEHl/Iﬁ 28

33
| JGBOTHBIX e S S |
34 \ BuoTexHonorus kak otpacib IPOH3BOIACTBA

Hacnencrsennas n3MeHuuBocTh. JlaGoparopHas

0.5

| Bubnnoreka LIOK
| hitps://m.edsoo.ru/863e8efe

! Bubnoteka LIOK
https://m.edsoo.ru/863e8efe

Bubnnortexa LIOK
| . hitps://m.eds0o.ru/863¢8d78

) ﬁéﬁﬁﬁoﬁwa LOK
1§ hitpsi//m.edsoo.ru/863e9214
bu6nnorexa [JOK

Bubnnorexa LHOK
| https://m.eds0o0.ru/863¢9336

|... hitps://m.eds00.1u/863e9214




13

Tema ypoxa

OBOMIOLIHS 1 METOMBI €& U3ydeHus

I/luopuﬂ patsmm an,ZLLTaBJleHHﬂ 06
cliahied L

Mukpo3BooLuns

llonvnmmﬂ KaK 3neMeHTapHasx C€IUHALA BAAA K

spomoun. Jlaboparopnas paGora Ne |

«CpaBHeHHE BUIOB 110 MOP(POIOTHIECKOMY

_kpurepuioyn - -

JIBYIKYLILHE CHIIBI (QHEMeHTapHHS (lJﬂKTOpb])
__2BOMOLMH

EctecTBeHHbIH 0r6op H ero (hopmbr

~ 1KJACC

KOJ] M4Y€CTBO 4acoB

Bceero
paGorbl

PeSyﬂhTaTbl IBOMOLMH! IlpHC]lULOGHGHHOCTb
OpraHu3MOB U BuacoGpazoBate.
JlaGopaTophas padota Ne 2 «Ormcanne
NPUCTIOCOONEHHOCTH OPTaHI3Ma 1 ef
..OTHOCUTENILHOTO XApaKTepa»

Hanpasnenus u ny-rn Mal\pﬂ)BOHIOuMH

HeoopmuMouh 3BONIOUMH

Hctopns musHu Ha 3emile U MeTOJIbl 88
U3y4eHusl

'unotesb HpOl/ICXO)K,ZIeHHﬂ YKM3HHM Ha 3emue

PasBuTHe xu3nK Ha 3emie no 3de u nepnonzm ‘

OCHORH};IC 3Tarbl SBONIOLHUH PACTHTENSHOTO M
XKUBOTHOTO MMpa. ITpakruueckan paGora Ne 1
«H3ydeHue HCKOTIAEMBIX OCTATKOB PacTeHU 1
JKUBOTHRIX B KOJUICKUHAX)

KOHTpOJ‘lLH ble

paboTbl

0.5

Ilpamuqeclme

Hara

M3YYCHMS

Bubnuoreka LIOK
~ htp

JnekTpouHbIC LHdpoBLIE
oGpasoBarTe/IbHbIe pecypebl

/fm.edsgo.ru/863¢a20c

Butnnoreka LLOK

_ httpsi//m.edson.ru/863¢9570

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

_https://m.¢

Bubnuotexa LLOK
https:/m.edsoo.ru/863¢99¢6

Bnonnmeka LLOK
u/8

Buﬁnno reKa L[OK
_ https:/m.edsoo.ru/863eaSa6

Budnuoteka LOK

_ https://m.edsooru/R63e9ed0

Budnuoteka JOK
https://m.edson.ru/863e9fde

B u6numeka LlOK

Budnnorexa LLOK
htps://m.edsoo.ru/863e

be

Bu6nuoterka LIOK
hitps://m.edsoo.ru/863ea8be




15 DBOJIOLIUS YE0BEKA (aHTpOl‘TO[‘eHeS) ‘
16 \ ﬂsumyume CHJIBI ((bamopm) aHTpol'IUI eHe3a ‘
|

e 4 o o— I
17 ‘ OCHOBH b€ CTa/IMy IBOJIIOLMH HeN0B! |

[ Yenoseueckre pachl U NpUpOHbIS anamalmu

18

me yenoBeKa R

‘ 19 Pesepumﬂu YpoK. Oﬁoﬁmeune no Teme ‘

S ’ __ «BO3HHMKHOBEHHe 1 PASBUTHE KM3HH Ha Jemiey |
20 | Oronorus kax Hayka ]
21 Cpepi OGHTaHMS U IKOTIOTHIECKHIE (bamopu

|

|

‘ A6u01 HUECKUE q)akmpm H’l()OpaTOpHdﬂ paboTa |
| Ne3. «Mopdonoruteckue 0coGeHBOCTH ‘
’ 22 ‘ pacTeHuil 3 pasHBIX MecT oGMTaHmsD.

l JlaGopatopHas paGorta Ne 4. «Bnusinue cBeTa Ha

‘ __POCT M PasBHTUE YCPEHKOB KOTEYCA»

23 | Buornueckue (GaxTopsl l

\ | Dxonoruucciue xapamepuc THKH uonymuun

24 TMpakruaeckas paGora Ne 2 «Tloacuér |
‘ MOTHOCTH MOMYJISILMiL pa3HbIX BUACB ‘
],A .\ _pactemuiy

25 CoobLecTsa opraHu3MoB — OHOLIEHO3

e s g I e e
‘ 26 DKOJIOTMUECKIE CUCTEMBI (31<ocm1e\4|>1) ‘
} OCHORH bi€ [OKA3ATSAN 3KOCUCTEMbI. T
‘ 27 ‘ Dxonoruueckne nupamu/sl. Ceoiictsa ‘
‘ B ~ skocucrem. Cykueccus I
‘ I HCTEMbI I
r AHlpnnoreuume aKoCHCTEMB! 7}”
| 30 ‘ Buoctbepa — miofanbHas 3kOcHCTEMA 3EMIN
| 31 } Salcn)H(\Me

 Bubmorexa LIOK

l— 14 COBpéMeHHaﬂ cucrema opral{uqemoro Mupa Al | hups://m.edsno.ru/863ead8e
|
l

| hups:/meedseo.ry/!

Buénuoreka LLOK
htips://m.edsoo.ru/863eac2e |
Bubnuorexa LIOK |
https://m.edsoo.ru/863eaddd |

bnﬁnnmexaum{ ]
https://m.edsoo.ru/863eaca? ‘

BubmiorekalOK ]

_ hitps:/m.edsoo.ru/863eafec ‘

Bubnuoreka LIOK
https://m.edsoo.ru/863¢b10e

Vl;l;l\"\‘l[/lOTE]\ﬁLIVOKV o
hipsim edsoo rWS63ebS

B[/IG JHOTEKA I [OK

Bubanortexa LIOK

_ https://m.edsoo.ru/863eb46a *

Bubmuoreka [JOK
https:/m.edsoo, ru/Sé’vetha

hitps://m.edsoo.r/863ebbSe
Bubnuorexa LOK

CbuGmioreallOK ‘



| hitps://m edsoo rw/863ebd16 |

32 | Yenoseucciso s Grochepe3ewan | 1 B R Y e
33 C , . ‘ 1 ‘ Bubnuotexa LIOK

0C CT! ye 2 UECTR: : ;
T Otyme‘“TB“BaH”e np“f“fl}’l M‘{G{IOBE%YB& ) i ) - i - - e hitps://m.edsoo ru/863ebale

34 Pesepsrplit ypok. O6obiuenue Tembl |
| «Coobuwectsa u sKOIOrHUECKHE CHCTEMBIY “ U

__ OBIIEE KONMYECTBO YACOB IO [IPOTPAMME | 34| o | 25 ,



YUYEBHO-METOIUYECKOE OBECIIEYEHUE OBPA30BATEJILHOI'O
MNPOLECCA

OBSI3ATEJIBHBIE YUEBHBIE MATEPUAJIBI U1 YVUEHUKA

« Buosorus. O6mas 6uosorus, 10 knace/ Cusornasos B.U., Aradonosa U.b., 3axaposa E.T.,
OBIIECTRBO ¢ OIPAaHUUEHHOM OTBETCTBEHHOCTRIO «JIPODAY»; AKIMOHEPHOE 00IIIeCTBO
«H3patensctBO «lIpocsemenue»

« Buosornus, 11 xmace/ Kamenckuii A.A., Kacrepekas E.K., CHBorna:;OB B.1. AKHI/IOHepHoe
obntecto «M3marenscTro «lIpocBermenne»

METOJUUYECKHUE MATEPHAAJIBI AJI51 VUAUTEJIS
Dhttps://ypox.pd/ ;

2) http://www.fipi.ru/ ;

3)http://1centssbps.pd/ ;

4)https://media.prosv.ru/ .

[I®POBBIE OBPA3OBATEJILHBIE PECYPCbI 1 PECYPCBI CETU HHTEPHET
D)http://interneturok.ru/ ;

2)http://biomolecula.ru/ ;

3) Poccriickast 2JIEKTPOHHAS LIKOJIA ;
4) dokedop ;

5) http://biodat.ru/index.htm .
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