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INOACHUTEJIBHASA 3AIINCKA

[Ipn pa3paboTke mnporpaMMmbl MO OHOJIOTMH TEOPETUYECKYIO OCHOBY JUIS
OTIpEJICNICHHs] TMOAXOA0B K (POPMUPOBAHUIO COJIEPKAHHUS YYEOHOro MpeaMeTa
«buosorus» cocraBWIM: KOHIENTyalbHbie Tnonoxkenus @PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH LI€JIEH, COJEpKaHMsl, pe3yJbTaTOB OOy4YeHUs W
TpeOOBaHMI K yPOBHIO MMOATOTOBKH BBIITYCKHUKOB, MOJIOKEHUS 00 OOIIUX HENAX U
MPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHETO
obmero obpazoBanus B Poccuiickoii denepannu, a TakXke IOJOXKEHUS O
cnenuuke OMOJIOrHH, €€ 3HAUEHUH B TO3HAHUU >KMBOM MPUPOABI U 00ECTICUEHUH
CYLIECTBOBAHUS UeIOBEeYECKOro olbmiecTBa. CoriacHO Ha3BaHHBIM IOJOXKEHHSM,
OTIpeJICIICHbl OCHOBHBIE (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 10 Ouosioruu JaéT MpEJCTaBICHUE O Iensix, 00 oOmen
CTpaTeruu OOYy4Y€HHUs, BOCHHUTAHHS U pPa3BUTUSA OOYYAIOIIMXCA CpPEJICTBAMHU
yuebHoro mnpeamera «buonorus», omnpenenaser o00s3aTeNbHOE NPEIMETHOE
collepKaHHe, €ro CTPYKTypy, pacopeleiieHue I0 pasleiaM U Temaw,
PEKOMEHYEMYIO TOCJIEI0BATEIBbHOCTh M3YUYEHHUSI YUYEOHOr0 MaTepHalia ¢ y4éToMm
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3€W, JIOTMKHM 00pa3oBaTEIbHOTO
npolecca, BO3pacTHBIX 0COOEHHOCTEN 00yUJarouXcs.

B nmnporpaMmMe 1o OuONOTMM TaKXKe YUYUTHIBAIOTCA TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEeIMETHBIM M MPEIMETHBIM pe3yJbTaTam
oOyueHus B (HOPMHUPOBAHMHM OCHOBHBIX BHJOB Y4e€OHO-TIO3HABATEIHHOMN
NEeATEeTLHOCTH/YUEOHBIX JEHCTBUN OO0YydYalOIMUXCS IO OCBOEHHUIO COJIEP KAHUS
OMOJIOTUYECKOTO 00pa30BaAHMSL.

B nporpamme no Ouosnorun (10—-11 kiaccel, 6a30BbI YPOBEHB) peaiu30BaH
INPUHIUI TMPEEMCTBEHHOCTH B H3y4Y€HUU OWonoruu, Onarogaps 4emy B Hel
MPOCMATPUBAETCS HANPABICHHOCTh HAa pPa3BUTHE 3HAHUW, CBSI3aHHBIX C
bopMHpOBaHHEM  €CTECTBEHHO-HAyYHOIO  MHPOBO33PEHHS, IIEHHOCTHBIX
OpUEHTAlUN JIMYHOCTH, SIKOJOTUYECKOTO MBILUICHUS, IPEACTaBICHUI O 3J0POBOM
oOpa3e XKM3HM M OEpEeHbIM OTHOUIEHHWEM K OKpYXarolled NPUPOIHOU cpene.
[ToaTomy Hapsiy ¢ M3ydeHHEM OOIIEOMOIOTHYECKUX TEOPUM, a TakKe 3HAHHUM o
CTPOEHUU >KUBBIX CHCTEM PA3HOT'0 PaHra M CYIIHOCTA OCHOBHBIX MPOTEKAIOIIUX B
HUX TPOILIECCOB B MPOrpaMMe MO OMOJIOTMM yAENEHO BHUMAaHHUE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUUM B MOBCEIHEBHOM KU3HU UIsl PEIICHUs TPUKIAAHBIX 3a/1a4, B
TOM YHKcie: NPOPUIAKTUKU HACJIEJCTBEHHBIX 3a00JeBaHUIl 4YeIOBEeKa, MEIUKO-
TeHETHYECKOTO KOHCYJIbTHPOBAHUS, 000CHOBaHUS HKOJIOTUYECKU
1eJeco00pa3HOro TMOBEICHUS B OKpYXKAloOIIel MNpUpOIHON cpene, aHaliu3a
BIIMSIHUSA XO3SMCTBEHHOM JESITEIbHOCTU YEJOBEKA HA COCTOSIHUE NPHUPOAHBIX U
HCKYCCTBEHHBIX DKOCUCTEM. Y CHJICHHE BHUMAHUS K IPUKJIAHON HAIIPaBICHHOCTH
yueOHoro npeamera «buonorus» mpoAMKTOBaHO HEOOXOAMMOCTHIO OOECIICUECHHMS



YCJIOBUM JUIsI PEIICHHS OJHOM M3 aKTyaJbHBIX 337a4 IIKOJIHHOTO OMOJIOTHYECKOTO
oOpa3oBaHus, KoTopas mpeanonaraeT (opMHUpoBaHHE Y  OOyYaromIuxcs
CIIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHUSM JIUHAMHYHO Pa3BHBAIOMIETOCS
COBPEMEHHOT'0 MHpA.

buonorust Ha ypoBHe cpeaHero o6iiero oOpa3oBaHMsI 3aHMMAET Ba)KHOE
Mecto. OHa oOecrieunBaer (QopMUpOBaHUE y OOYYAIOMIMXCS MPEICTABICHUN O
HAay4YHOM KapTHMHE MHpa, pacluupsieT U 0000IIaeT 3HAHUS O >KMBOW Mpupojae, eé
OTJMYUTENbHBIX TPU3HAKAX — YPOBHEBOM OpraHU3allMd U SBOJIOLHH, CO3MAET
YCJIOBMSI  JJisi:  TO3HAHMS  3aKOHOB  JKMBOW  TMPUPOABI,  (opMupoBaHUs
(GyHKUIHOHATBHOM T'PaMOTHOCTH, HABBIKOB 3J0pOBOTO M Oe3omacHoro ooOpasa
KU3HHU, SKOJIOTHUYECKOTO MBIIUICHUS, IEHHOCTHOTO OTHOIICHHSI K )KMBOW MPUPOIE
U YEJIOBEKY.

bonbiioe 3HaueHre OUOIOTUSI UMEET TAKXKE JIJISl PEIICHUs] BOCTIUTATEIIbHBIX U
pa3BUBAIOLIMX  3aJa4y  cpeaHero  oOmero  oOpa3oBaHMs,  COLMAIA3AIUU
oOyuvaromuxcs. M3ydyenne 6uosorun odecrneynBaeT yciaoBHs uisl (POPMUPOBAHUS
WHTEJUICKTYabHBIX, KOMMYHHKAIIMOHHBIX ¥ HWH(GOPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KyJbTYpBl, CIIOCOOCTBYET WMHTErpaly OMOJOTMYECKUX 3HAHUU C
MPEICTABICHUSIMU U3 JIPYTUX YUEOHBIX MPEIMETOB, B YACTHOCTH, (DU3UKU, XUMHH
u reorpadun. HasBaHHbIE MONOXKEHHS O MpeAHA3HAUYEHWH Y4YEOHOTO MpeameTa
«buonorus» coCTaBUIM OCHOBY [UId ONpEICNCHUs TOAXOAOB K OTOOpY H
CTPYKTYpUPOBAaHUIO €ro COAEp)KAaHUS, IMPEICTAaBICHHOIO B IpPOrpaMMe IO
OHOJIOTUH.

OT60p conmepkanusi yueObHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C MO3MIMHA KyJIbTypOCOOOpPa3HOTO MOJIXO0Ja, B COOTBETCTBUH C
KOTOPBIM OO0y4aroImuecs: JOJKHBI OCBOUTH 3HAHUS M YMEHUS, 3HAYUMBIC IS
dbopmupoBaHus OOWIEH KYJIbTYpbI, OMNPEICISAIONIME aJIeKBaTHOE TMOBEACHHE
YeJIOBEKa B OKPY’KAKOIIEH MPUPOIHON cpejie, BOCTPEOOBaHHBIE B MOBCEIHEBHOM
KU3HU W MPAKTHYSCKOHM JesATeabHOCTH. Oco00e MECTO B ITOM CHCTEME 3HAHMI
3aHUMAIOT BJIEMEHTHI COJIEP KaHMsl, KOTOPBIE CIy>KaT OCHOBOM Jyisi (hOPMHUPOBAHMUS
MPEACTAaBICHU O COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTUHE MHUpa H
[EHHOCTHBIX  OPUEHTAIMSIX  JUYHOCTH, CIOCOOCTBYIOIIUX  T'yMaHHU3alUU
OMOJIOTHYECKOTO 00pa30BaAHMS.

CTpyKkTypupoBaHUE COJAEpKaHUs YYEOHOro MmaTepuaja B MpOrpaMme II0
OMOJIOTUM OCYIIECTBICHO C YYETOM NPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTJIMYUTEIBHBIX OCOOCHHOCTSX KUBOUM MPUPOJIBI, O €€ YPOBHEBOI OpraHU3aIlluu U
HBOJIIOLIMU. B COOTBETCTBHMHU € 3TUM B CTPYKTYype yueOHoro mpenmera «buomorus»
BBIJICJICHBI CIICIYIONINE COJepKaTeIbHble TUHUU: «buonorus kak Hayka. MeToibl
HAy4yHOro To3HaHus», «KieTka kak Ouosornueckas cucrema», «OpraHusm Kak



Oounonornyeckas cuctemay, «CucteMa U MHOTooOpasue OpraHM4YEeCKOTO MHpPay,
«IBOJIIOLIMS KUBOU TPUPOABDY, « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTH.

enp wm3yuenus ydeOHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE —
OBJIaJIcHNE OOYyYaOIUMHCS 3HAHUSAMH O  CTPYKTYypHO-(YHKIIMOHATHHOU
OpraHu3allid JKUBBIX CHCTEM pa3HOTO paHra H NPUOOPETCHHE YMEHHM
UCIOJIb30BaTh ATH 3HAHUS MJIi TPAMOTHBIX JIEUCTBHM B OTHOLIEHUH OOBEKTOB
YKUBOU MPUPOBI U PEUICHUS PA3IMYHBIX KU3HECHHBIX MPOOJIEM.

JlocTmkeHne 1enu u3ydeHus yueOHoro mpeamera «buonorus» Ha 6a30BoM
YpOBHE 00€CTIeUnBACTCS PEIICHUEM CIIEAYIONINX 3a7a4:

OCBOCHHME OOYYaIOIIMMUCS CHCTEMbl 3HAHUM O OHOJIOTMYECKUX TEOPHsX,
YUYEHHUSIX, 3aKOHAX, 3aKOHOMEPHOCTAX, TUIIOTE3aX, MPaBUiIax, CIyKalluX OCHOBOU
JUisi OPMHUPOBAHUST TIPEICTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MUpPa, O
METO/IaX HAyYHOTO MO3HAHUSI, CTPOCHUH, MHOTOOOPa3uu U OCOOCHHOCTSIX KUBBIX
CUCTEM Pa3HOr0 YPOBHSI OPTaHU3ALNH, BBIIAOIIUXCSA OTKPBITUAX U COBPEMEHHBIX
HCCIICOBAHUSIX B OMOJIOTHH;

dbopmupoBaHUe y OOYYAIOIIMXCS IMO3HABATEIIbHBIX, MHTEIUICKTyIbHBIX H
TBOPYECKUX CIIOCOOHOCTEW B MPOIECCE aHaNIM3a JAHHBIX O IMYTAX DPAa3BUTUS B
OMOJIOTMM HAyYHBIX B3IJVISIIOB, MJEH M MOIXOJOB K H3YUYEHHUIO >KUBBIX CHCTEM
Pa3HOTO YPOBHS OpraHu3alvy;

CTAaHOBJICHHE Yy OOydYarommxcss oOOmed KyJIbTyphl, (YHKIIMOHATIHHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSICHATH U OLEHUBATH SBJICHUS OKPYKAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHMM 3HAHUN M OMNbITA, IOJIYYECHHBIX IIPHU
M3y4YEeHUU OUOJIOTHH;

dbopmupoBaHre Yy OOydYaOMIMXCA YMEHHA WUIIOCTPUPOBATh 3HAYCHHE
OMOJIOTUYECKUX 3HAHUW B TMPAKTUYECKOW JESITEIBHOCTU YENIOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTU;

BOCIUTAHUE YOEKIEHHOCTU B BO3MOXHOCTH TO3HAHUS YEJIIOBEKOM KUBOU
MPUPOIBI, HEOOXOAMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOTIOICHUS dITHIECKUX
HOPM IPU TIPOBEJICHUN OMOJIOTMUECKUX UCCIIEI0OBAHHMM;

OCO3HAHHE IIEHHOCTU OMOJIOTMYECKUX 3HAHUW Jid TOBBIIICHUS YpPOBHS
AKOJIOTUYECKOHN KYIbTYpbl, 1151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUN U YMEHUH B TIOBCETHEBHOM JKU3HU TSI
OLICHKU IIOCJIEICTBUM CBOEU AEATEIBHOCTH IO OTHOLIEHUIO K OKPY’KAIOIIEH Cpene,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHHUE W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUI.

B cucreme cpemnero o6miero oOpaszoBanusi «buomorus», u3ydaemas Ha
0a30BOM YpOBHE, SBISIETCS O0S3aTE€NbHBIM YUYEOHBIM MPEAMETOM, BXOJSAIIMM B
COCTaB MpeaMeTHOM obnactu « EcTecTBEeHHO-HAYYHBIE TPEAMETHDY.



st uzydenust Ouonoruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero o0pa3oBaHus
orBoauTCs 68 wacoB: B 10 kiacce — 34 yaca (1 gac B Henenwo), B 11 kimacce — 34
yaca (1 yac B HeZeI0).



COJEPXAHUME OBYUYEHUA
10 KITACC

Tema 1. buoJsiorus kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU H
JPYTUMHU €CTECTBEHHBIMU HayKamu, (uiocodueit, 3TUKOM, 3CTETUKON U MPaBOM.
Ponr Ouosnorun B GOpPMUPOBAHWU COBPEMEHHOW HAy4YHOM KapTHHBI MHpA.
Cucrema OMOJIOTMYECKUX HaYyK.

MeTonbl TO3HAHUS )KUBOUW TIPUPOABI (HAOIIOACHIE, IKCIIEPUMEHT, OTIHCAHUE,
U3MepeHue, KiaccupuKalus, MOJETUPOBAHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toprpetsr: Y. lapBun, I'. Mennens, H. K. Konasnos, /Ix. Yorcon u @. Kpuk.

Tabnuiel u cxeMbl: «MeTobl TO3HAHUS KUBOU TTPUPOIIBD».

JlaGopaTopHble U NpaKTHYEeCKHE PadoThI:

[Ipaktrnueckass padora Ne 1. «Mcmnonap30BaHHE pa3IMYHBIX METOJOB IpPH
M3YYCHHH OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. 7KuBble cUCTEMBI U X OPTaHU3AIUA.

Kusble cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otauuue
JKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CaoiicTBa 6uocucTeM U UX pazHooOpasue. YPOBHU OpraHU3AINH OMOCUCTEM:
MOJIEKYJISIPHBIM, KIETOYHBIN, TKAHEBbIA, OPraHU3MEHHBIN, MOMYISLUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IIeHOTUYECKUH ), OMOCEPHBIN.

JlemoHcTpanum:

Tabnuter u cxembl: «OCHOBHBIC MPU3HAKU KU3HU», «YPOBHU OpraHU3AINH
AKUBOU MPUPOIBD».

O6opynoBanue: mojenb Mojekyibl JTHK.

Tema 3. XuMH4YeCKHl COCTAB U CTPOEHHE KJIETKH.

XUMHAYECKHN COCTaB KIETKH. XUMHUYECKHE DJIEMEHTHI: MAKPOAJIEMEHTHI,
MHUKpPO3JIEMEHTBL. Bo/la 1 MUHEpalbHbIE BELIECTBA.

OyHKIMK BOABI M MHUHEpPAIbHBIX BeEIIeCTB B KieTke. [lommepxkanue
OCMOTHUYECKOT0 OasiaHca.

benku. CoctaB u cTpoeHrne OeIKOB. AMUHOKUCIOTHI — MOHOMEPHI OEIIKOB.
He3aMeHnMble U 3aMEHUMbIE aMHUHOKHCIOTBL. AMHUHOKHCIIOTHBIN COCTaB. Y pOBHU
CTPYKTYpbl O€JIKOBOW MOJEKYJbl (MEpBUYHAsA, BTOpUYHAs, TpPETUYHAS W
YeTBEpPTHUYHAsA CTPYKTypa). XHUMHUYECKHE CBOWCTBa OenkoB. buonornueckue
byHKIUNA OEITKOB.



®epmenTsl — Ouonormdeckue Katanu3atopbl. CTpoeHue (QepMmeHra:
aKTUBHBIN IIEHTp, cyOcTpaTHas creuuduyHocts. KodepmenTtsl. ButamuHsI.
Otnnuusa pepMEHTOB OT HEOPTAHMUECKUX KaTalInu3aTOPOB.

YrneBoasl: MoOHOcaxapwabl (TIOK03a, pubo3a H  JAe30KCHprO03a),
aucaxapunbel  (caxaposa, JaKTo3a) M IMojucaxapuibsl  (Kpaxmani, TJIMKOTEH,
HeI0103a). buonornyeckue GyHKIMH YIIIEBOIOB.

Jlunuasl:  Tpurauuepuabl, Qocdomunuasl, crepouabl. 'mapoduibHO-
runapodoOHbIe  cBolicTBa. buonormdeckne QyHkiuun JgunuaoB. CpaBHEHHE
YTJIEBOJIOB, OCJIKOB U JIMMHI0B KaK HCTOYHUKOB YHEPTHUU.

Hykneunoswsie kucinotsl: JHK wu PHK. Hykneotuaslt — MoOHOMEpBI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuu JJTHK. Crpoenue n pynknuu PHK.
Bunet PHK. AT®: ctpoenne u GyHKIuH.

[utonorus — Hayka o kierke. Kierounas teopust — mpuMep B3auMOIEUCTBUSA
ujei 1 pakToB B HAYYHOM MMO3HAHUU. MEeTO/Ibl U3YUEHUS KIETKU.

Knerka xak 1enoctHas »uBas cuctema. OOmMe TMNpPU3HAKKA KIETOK:
3aMKHYTasl HapyxHas MemOpana, monekyisbl JIHK kak renernueckuil ammapar,
CUCTeMa CUHTe3a OelKa.

Tunbel k1€TOK: »yKapuoTHYeCKas M mpokapuotuyeckas. OcoOEHHOCTH
CTpPOEHUsI MPOKapHOTUYECKON KieTku. Knerounas creHka Oakrepuil. CTpoeHue
AYKapUOTUYECKOW KIIETKU. OCHOBHBIE OTJIMYMUSL PACTUTENBHOUN, XUBOTHOU U
rpUOHOM KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAsI CTEHKA, MNIMKOKAIUKC, UX
¢bynkuuu. [Inazmarnueckas memOpana, e€ ceoiictBa U pyHkuu. LluTomnasma u eé
opranouipl. OnHoMmemOpannbie opranHounbl kietku: OIIC, ammapat ['ombmxw,
nu30coMbl. [101yaBTOHOMHBIE OpPraHOMIbLl KJIETKU: MUTOXOHAPHUH, IUIACTHUBIL.
[Ipoucxoxknenue MUTOXOHApUM W Tuiactuia. Bunel mnactun. HememOpanHble
OpraHOMJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM LIEHTpP, UEHTPHUOIU, PECHUYKH,
KryTUKd. OYHKIIMU OPraHOUI0B KJIETKU. Britouenus.

Anpo — perynaropuslii 1eHTp kieTku. CTpoeHue sapa: suepHas 000JI0UKa,
KapuoIlUIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEECTB B KIETKE.

JleMmoHCTpanuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. llIBann, M. lllneiinen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®panknun, K. M. bap.

Huarpammbl:  «Pacnpenenenre XUMHUYECKMX JJIEMEHTOB B HEXHBOM
npupojie», «PacnpeneineHne XuMUIECKUX 3JIEMEHTOB B dKUBOU MPUPOIEH.

Tabmuuer u cxemsl: «llepmomanueckas Tabnviia XUMUYECKUX 3JIEMEHTOBY,
«CTpoeHue MOJIEKYJIbl BOJIbI», «buocunTes 0enka», « CTpoeHue MOJIEKYJIbl OeIKay,
«Ctpoenue pepmenta», «Hyknennossie kuciaotsl. JJHK», «CtpoeHne mMoieKyJibl



AT®», «CtpoeHue 3yKapuOTHUYECKON KIETKN», «CTpOEHUE KUBOTHOU KIIETKH,
«CTpoeHue pacTUTEIbHON KIeTKH», «CTpoeHue MPOKAPUOTUUECKON KIIETKNY,
«CTtpoeHue sifipa KIeTKu», « Y TIeBOAbD), «JIMIuabD.

OOopynoBaHue: CBETOBOM MHKPOCKOM, OOOpYyIOBaHWE HJisi TPOBEICHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MUKPOIpPENapaThl pPaCcTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIbHBIX KIETOK.

JlaGopaTopHble U NPpaKTHYEeCKHE PAadOTHI:

JlabGopatopHass pabora Ne 1. «M3yueHume KaTaqTUTUYECKON AaKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpE aMIIIa3bl WU KaTajaasbl)y.

JlabopatopHass pabora No 2. «/3ydeHuwe CTpOEHMsI KIETOK pPacTeHHIA,
JKUBOTHBIX M OaKTepuil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpEnaparax U Ux
OMHUCAHUEY.

Tema 4. ’/KusHeneATeJIbHOCTh KJIETKH.

OOMeH BelIeCTB, WM METa00IM3M. ACCUMUIIALNS (TUIACTUYECKUM OOMEH) U
JUCCUMWISIUSA (PHEpPreTuueckuii OOMEH) — JBE€ CTOPOHBI €IMHOIro Ipollecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHUsS BEMIECTB W JHEPTUM B TOHUMAHHUH
MeTabou3Ma.

Tunsl oOMeHa BemecTB: aBTOTpO(dHBIN U reTepoTpodHbIi. Posb GpepmeHToB
B OOMEHE BEIIECTB U MPEBPAICHUH SHEPTUU B KIIETKE.

@®ortocunte3. CmeroBas u TeMHOBas (a3el  ¢orocuHTe3a. Peakinun
dborocunTe3a. DPheKTUBHOCTh (HOTOCUHTE3a. 3HaUCHHE (OTOCHUHTE3a ISl )KU3HH
Ha 3emuie. BiusiHue yciioBuid cpeibl Ha (POTOCUHTE3 M CIOCOOBI MOBBIIIEHUSI €r0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTCHUI.

XeMmocuHTe3. XEMOCHUHTE3UPYIOIIHEe OaKTepuu. 3HAYCHHE XEMOCHUHTE3a ISl
KU3HU Ha 3emuie.

OHepreTrueckuii oOMeH B KieTke. PaciiernieHue BeUIeCTB, BbIACIECHUE U
aKKyMYJIUPOBAaHUE DJHEPrUM B KIETKE. OTalbl HHEPreTUYeCKOro oOMeHa.
I'mukonus. bpoxenue m ero Buabl. KucimopomHoe OKUCIEHHE, WM KIETOYHOE
JIbIXaHUE. OkucnuTenbHoOe dbochopunupoBanue. OddexTuBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakiuu wmatpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzammsi reHetudeckoil mHpopMmanuu B KiIEeTKe. ['€HETHYECKUH KOA U €ro
cBoiicTBa. Tpanckpumniusa — matpuunbiii cunte3 PHK. Tpancmsmus — OuocunTes
Oenka. Otanbl TpaHciasiuuu. KonmupoBanue amuHOkucior. Ponb pubocom B
onocuHTe3e Oenka.

Hexknerounsie ¢popMbl )Ku3HU — BUPYCHI. McTopus otkpeiTus Bupycos (/1. U.
WBanoBckuit). OCOOGHHOCTH CTPOEGHHUS H JKM3HEHHOTO IIMKJIa BHPYCOB.
bakrepuodaru. bonesnu pacteHui, >KUBOTHBIX U YEJIIOBEKAa, BBI3bIBAEMbIC
Bupycamu. Bupyc ummyHnoaedpunura yenoseka (BUY) — Bo3Oynurens CIIN/da.



OOpatHas  TpaHCKpHUIIIMA, peBepraza W  uHTerpaza.  [Ipodunaktuka
pacrpoCTpaHEHHUs BUPYCHBIX 3a00JI€BaHMIA.

JdeMoHCTpanuu:

[Toptpetsi: H. K. Konsuos, /1. . Usanosckuii, K. A. Tumupsses.

Tabmumer 1 cxembl: «Tumel nmuTanus», «Metabonmu3zm», «MUTOXOHIPHUSY,
«JHepreTudeckuii oomen», «Ximopormiacty, «Potocuntes», «Crpoenue JIHK»,
«CtpoeHue u PyHKIMOHUPOBAHUE TeHa», «CuHTe3 Oenkay, « 'eHeTHUeCKUud Koy,
«Bupyce», «bakrepuodarn», «Ctpoenne u xu3HeHHbIN 1k Bupyca CIIN/da,
oaktepuodaray, «Pemmukarms JJTHK.

Oo6opynoBanue: monenu-anrummkanuu «Yasoenne JHK u Tpanckpunimsy»,
«buocunres 6enkay, «CTpoeHue KIeTKu», Mojienb cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHre M MHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Kierounblii Uk, WIM >KU3HEHHBIM UK KiIeTkd. MHTepdasza um MuUTOS3.
[Ipoueccrl, mpotekaromue B uHTepdaze. Pemnukanus — peakiuss MaTpuyHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBIM Ha0Op — KapUOTHIIL.
JIrmonaAHeIi M TAIUIOMJHBIA ~ XPOMOCOMHBIC  HAOOpBL.  XPOMATHBI.
[{uTosornuyecknue OCHOBBI PAa3MHOXEHUS W HUHIAUMBUAYAJIbHOI'O Pa3BUTHSA
OpraHU3MOB.

Henenne kinetkn — muto3. Cragum muto3a. IIpomecchl, npoucxoasdmmue Ha
Pa3HbIX CTAAUAX MUTO3a. BHOJIOrMYECKU CMBICT MUTO3A.

[Iporpammupyemasi ruOeNb KIETKH — aromnTo3.

@DopMbI pa3sMHOXKEHHSI OPraHU3MOB: Oecroyioe U mojioBoe. Buasl Oecrionoro
Pa3MHOKEHUS: JICJICHUE HAJABOE, IOYKOBAHHUE OJIHO- W MHOTOKJIETOYHBIX,
criopooOpa30BaHUe, BET€TATUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIIOHUPOBAHHE
OPraHu3MOB, €r0 3HAYEHUE JIJIs CEJNICKIIUU.

[TonoBoe pazMHOXKEHHE, €r0 OTINYUS OT OECIOIO0TO.

Merio3. Cragun menosa. IIponecchl, TpouCcXOasdIIue Ha CTaAUSAX MeEHo03a.
IToBenenne xpomocom B Meno3e. Kpoccunrosep. buonorudyeckuit cmbicin U
3HAYEHHUE MEHO03a.

['ametorenes — mnpouecc 00pa3oBaHUSl TMOJOBBIX KIETOK Y >KMBOTHBIX.
[TonoBeie xene3bl: CEMEHHUKU U sSIMYHUKU. OOpa3oBaHUE M Pa3BUTHUE TOJOBBIX
KJIIETOK — TaMmeT (CnepMaTo30u[l, SWIIEKJIeTKa) — CIEpPMAaTOT€HE3 U OBOTCHE3.
OCcOOCHHOCTH CTPOCHHS SUIEKIETOK M crepMaTo3ouaoB. OrmIog0TBOPEHUE.
[TapTeHorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpHOHAIbHOE Pa3BUTHE
(amOpuorenes). Irtanbl YMOPHOHATBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOrenue, ractpyisiius, opraHorene3. [loctamOpuonanbHOEe pazButue. TuIbI
NOCTAIMOPHOHAIIBHOTO Pa3BUTHS: MpsAMOE, HenpsAMoe (JInuyuHouHOoe). BiusHue



Cpellbl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPBI, CIIOCOOHBIC BBHI3BIBATH BPOKIAEHHBIC
YPOJCTBA.

Poct u pasButue pacteHnii. OHTOT€HE3 LBETKOBOTO PACTEHHS: CTPOCHUE
CEMEHH, CTAJIUU PA3BUTHUSL.

JlemoncTpanum:

Tabmumel u cxeMbl: «®DOpMBI Pa3MHOXKEHHS OpPraHu3MoBy», «JlBoiiHOe
OIUIOJJOTBOPEHUE Y IIBETKOBBIX pacTeHWil», «BereraTuBHOe pa3MHOXKEHHE
pacteHui», «Jlenenne xknerku Oakrepuity, «CTpoeHHE TIOJOBBIX KIETOKY,
«Ctpoenue xpomocoMbl», «Knerounsrii nmukin», «Pemnukanus JHK», «Mutos»,
«Meiiosy, «IIpsiMoe U HenmpsIMOe pa3BUTHEY», «l'amMeToreHe3 y MIEKOMUTAIONIUX U
4eJI0BeKa», «OCHOBHBIE CTAIMM OHTOTEHE3a».

O6opynoBanue: MHKPOCKOTI, MUKpOTMpenapaTsl «CriepMaTo30uibl
MJICKOMTUTAIOIIETO», «SHIEKIETKAa MIECKONUTAIEro», «Kapuokuues B KJETKax
KOpEIlIKa JIyKa», MarHuTHas MOJEib-alIuIuKausa «J/leneHue KIeTku», MOJeNb
JIHK, Mmoznenb MetadazHoil XpOMOCOMBI.

JlaGopaTopHblie ¥ NpakTHYecKue padoThI:

JlaGoparopuas pabora Ne 3. «HaOmromeHnwe MuTO3a B KIETKAaX KOHYHKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpPOMpPEnapaTaxy».

JlaGoparopnas pabora Ne 4. «M3yueHuwe CTpOEHHsI TOJIOBBIX KJIETOK Ha
rOTOBBIX MUKPOIIpENapaTaxy.

Tema 6. HacsiencTBEeHHOCTh M H3MEHYHUBOCTh OPTaHU3MOB.

IIpenmer u 3aaun reHeTUKU. VIcTopust pa3BuTUA reHeTUKU. Poib nuTOoI0rum
U HSMOpPHOJIOTUU B CTAHOBJICHUM TE€HETHKHU. BKiag poccuiickux u 3apyOe’KHBIX
YYEHBIX B pa3BUTHE TEHETUKU. MeETOJbl TEeHETUKH (TUOPUAOIOTHUYECKUM,
LIATOI€HETUYECKUH, MOJEKYISIpHO-TeHETUUEeCKUil). (OCHOBHBIE T'€HETUYECKHUE
noHsTusA. ['eHeTn4yeckasi CHMBOJIMKA, UCTIOJIb3yEMasi B CXeMax CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJICIOBaHUs MPU3HAKOB, YCTaHOBICHHBIE ['. Menaenem.
MonoruOpuiHOe CKpeIMBaHUE. 3aKOH ¢AuHOOOpa3usi THOPHUIOB IIEPBOTO
nokosjeHusd. IIpaBuno AOMUHUpOBaHHUS. 3aKOH pACUICIUICHUS IPU3HAKOB.
I'unores3a ynctoThl raMeT. [1o1HOE ¥ HEeMOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpeniMBaHWE. 3aKOH  HE3aBUCHUMOIO  HACJEOBaHUS
npu3HakoB.  lluTOreHeTHYeCKHMe  OCHOBBI ~ TUTHOPUIHOTO  CKPEIIUBAHUS.
AHanu3upyoliee cKkpeumBanue. Mcnonap30BaHue aHATU3UPYIOLIET0 CKPEIMBaHUS
JUISL OTIPEICSICHHsI TEHOTUITa OCOOH.

CuennieHHoe HacneioBaHue mpu3zHakoB. Pabora T. Moprana 1o
CUEIJICHHOMY HacJeJOBaHUIO TeHOB. HapyllleHue clienieHus reHoB B pe3yJibTare
KPOCCUHIOBEpA.

XpOMOCOMHasl TEOPUS HACIIEACTBEHHOCTHU. [ eHeTuYeCcKre KapThl.



['eneTnka mosia. XpOMOCOMHOE OMNPEAEIICHUE MO0JIa. AYTOCOMBI U TOJIOBBIE
XpOMOCOMBI. ['OoMorameTHbie W Te€TEeporamMeTHble opraHu3mbl. HacnemoBanue
MIPU3HAKOB, CIIETIJIEHHBIX C MOJIOM.

N3meHunBOCTh. BHBI H3MEHYMBOCTHU: HEHACIEACTBEHHAS U HACIICICTBCHHAS.
Ponmp  cpenpl B HEHACHEACTBEHHOM  W3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOU(DUKAITMOHHONW U3MEHUYMBOCTH. BapualimoHHbIN psij ¥ BapuallioOHHAas KpyBasi.
Hopma peakumu npuszHaka. KonmyecTBEHHbIE M KAYECTBEHHBIE MPU3HAKA U HX
HOpMa peaknmu. CBOMCTBA MOIU(PUKAIIMOHHON H3MEHUYUBOCTH.

HacnencrBeHHasi, wiM TeHOTHIHMYECKas, W3MEHUYMBOCTh. KoMOuHaTHBHas
W3MEHYUBOCTh. Melo3 W TMOJOBOM Mpolecc — OCHOBa KOMOWHATHBHOMN
M3MEHYUBOCTU. MyTaliMoHHasi U3MEHYMBOCTh. Kitaccudukaiusi MyTanuii: reHHbIE,
XpPOMOCOMHBIE, TeHOMHBIC. YacToTa v mpuunuHbl MyTaruidi. MyTareHHbie (paKkToOpBHI.
3aKOH TOMOJIOTHYECKHUX PSAJIOB B HaclieAcTBeHHOM nu3menunBoctu H. 1. BaBuiosa.

BuesanepHast HaciIeACTBEHHOCTh U U3MEHUYHUBOCT.

I'enernka 4yenoBeka. Kapumotun uyenoBeka. OCHOBHBIE METONbI T€HETHUKHU
yeJIoBeKa: reHeaJIorMUeCKui, OJIM3HEIOBBIN, [IMTOTCHETHYECKUI, OMOXUMHYECKHM,
MOJIEKYJISIPHO-T€HETUUECKUM. CoBpemeHHOE ONPEAEIICHUE TEHOTHUIIA!
MMOJJHOT€EHOMHOE CE€KBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHUCIIE C MOMOIIbIO
[111P-anamm3a. HacmencTtBeHHble 3a00JicBaHUS dYeJIOBEKAa: TCHHBIC OOJIC3HH,
00JIE3HH C HACJIEICTBEHHOW MPEIPaCONOKEHHOCTHIO, XPOMOCOMHEIE OOJIe3HH.
Comarnueckue M reHepaTtuBHble MyTanuu. CTBOsOBbIE KIETKH. [IpUHIMIEBI
3I0pPOBOTO 00pa3a KM3HU, TUATHOCTUKH, TPOPUIAKTUKUA U JICUCHHUSI T€HETUUECKUX
0ose3Held. MenuKO-reHeTUYECKOe KOHCYJIbTUPOBAHHUE. 3HAYEHUE MEIUIIMHCKOM
TCHETHKY B MIPEAOTBPAICHUH 1 JICUCHUU TCHETHUECKINX 3a00IeBaHUI YEeITOBEKA.

JlemoncTpanum:

IToptpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YUerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBunos.

Tabmumer  w cxeMbl:  «MOHOTHOPHIHOE  CKpEIIMBAaHHE H  €TO0
LIATOIE€HETUYECKAs: OCHOBa», «3aKOH pAaCIICIUICHUS W €ro LUTOre€HEeTUYecKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpelluBaHUEY,
«lluTonornyeckre  OCHOBBI  JUTHOPUAHOTO  CKpeHIuBaHus»,  «Meho3y,
«B3anMoOeNCTBUE AJUICNIBHBIX TE€HOB», «l'eHeTMdueckue KapThl paCTEHUHU,
KUBOTHBIX U Ye€NOBeKa», «l'eHeThka mojia», «3aKOHOMEPHOCTH HACIIEIOBAHMS,
CUCIUICHHOTO ¢ mnoJioMm», «KapuoTunbl uyenoBeka U KUBOTHBIX», «Buubl
U3MEHYUBOCTY, «MoaudukamonHas W3MEHUYUBOCTHY, «HacnegoBanue pesyc-
daktopay, «I'eHeTuKa rpynn KpoBm», «MyTallnoOHHAsS U3MEHUYUBOCTDY.

O6opynoBanue: Mojaenu-anmIMKanun «MOHOTHOPUIHOE CKPEIIMBAHUEY,
«HenonmHoe noMuHMpoBaHue», «JlurnbpugHoe ckpenuBanue», «llepekpéct



XpOMOCOM», MHUKPOCKOI W Mukporpenapar «Jpozoduna» (HOpma, MyTamuu
(GhopMBI KPBUIBEB U OKPACKH Tea), repobapuii «I'opox moceBHOWY.

JlaGopaTopHble U NPpaKTHYEeCKHE PadOThI:

JlabopatopHast pabota Ne 5. «M3ydeHue pe3ylbTaTOB MOHOTHOPHUIIHOTO H
JUTHOPUIHOTO CKPEIIUBAHUS Y TPO30(HIbI HA TOTOBBIX MUKPOIIPEIapaTax.

JlabopatopHas pabora Ne 6. «M3yueHue MOAN(PUKAIIMOHHON U3MEHUYNBOCTH,
ITIOCTPOECHUE BAPUALIMOHHOTO Ps/Ia U BAPUALMOHHON KPHUBOW».

JlabGopaTtopHas pabora Ne 7. «AHanmu3 MyTanuid y apo30(riibl Ha TOTOBBIX
MHUKPOIIPETapaTaxy.

[Ipaktuueckass pabora No 2. «CocTaBlieHHE U aHalU3 POJOCIOBHBIX
YEIOBEKAY.

Tema 7. Cenexunsi opranuzmMoB. OCHOBbI O0MOTEXHOJIOTHH.

Cenekuus Kak HayKa M IPOLECC. 3apOXKIACHUE CEIEKIMU U JTOMECTUKALIUS.
VYuenne H. WM. BaBuioBa o0 1eHTpaXx NPOUCXOXKIACHUS U MHOrooOpasus
KyJbTYpHBIX pacTeHui. LIeHTphl MPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. CoOpT,
opoja, mTaMmM.

CoBpeMeHHbIE METOIbI CeIeKIIMUA. MacCoBBI U MHAUBUAYAIBHBIN OTOOPHI B
CEJIEKLIMM PACTEHUHM U KUBOTHBIX. OLIEHKa JKCTEpbEpa. BIM3KOPOICTBEHHOE
cKkpelMBaHue — WHOpuAMHT. Yucrtas nuHus. CKpelIMBAHUE YHUCTHIX JIMHUH.
['ereposuc, wim rubpugHas cuia. HepoacTBeHHOE CKpeluBaHUE — ayTOPHIIMHT.
Otnanéunas tulOpuamsanus U €€ ycnexu. VCKycCTBEHHBIH MyTareHe3 W
MOJIyYEHHE TOJIMIUIOUIOB. JIOCTMKEHHSI CENEKIMU PACTEHUM, >KUBOTHBIX U
MUKPOOPTaHU3MOB.

buotexHonorus Kak OTpacib MPOU3BOACTBA. ['€HHAasi MHXKEHEpHUs. ITambl
co3ganusi pexomObunantHod JIHK wu Tpancrennsix opranuzmoB. Kierounas
uHKeHepus. Kiierounble KynbTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHUE PACTEHUM.
KiioHupoBanue BBICOKOMPOJYKTUBHBIX CEJIHCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okojoruyeckne W ITHYeckue  mpobimembl. MO  —  reHeTHuecKH
MOAU(PUITUPOBAHHBIE OPTAHU3MBI.
JlemoHCcTpanumu:

IToptpersr: H. W. BaBunos, U. B. Muuypun, I'. [I. Kapneuenko, M. O.
HBaHoB.

Tabnuuel 1 cxembl: KapTa «LleHTphl TPOUCXOXIEHUS W MHOro00pas3us
KyJbTYPHBIX pacTeHui», «Ilopoasl 1oMalIHUX KUBOTHBIX», «CopTa KyJIbTypPHBIX
pacteHuity, «Otnanénnas rudpuanzanusy, «Padotsl akagemrka M. @. BanoBay,
«Ilomumnonmus», «OO0bekThI OWOTexHOMOTHHY, «KileTouHble KyIbTypHl W
KJIOHUpOBaHue», « KOHCTpyHpoBaHUE U IEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MyJIsKH MIOA0B U KOPHEIJIOI0B AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbcKkoX035UCTBEHHBIE PACTCHUSY.



JlaGopaTopHblie M NpakTHYecKue padoThbl:

Okckypeusi «OCHOBHBIE METOJBI W JOCTHIKEHHUS CEJIeKIIMM PacTEeHUU U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIUIO, MJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA ~ YYaCTOK, B TEIUIMYHOE XO3SIICTBO, J1a00OpaTOPHIO
arpOyHMBEPCUTETA UM HAYYHOTO IIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOLIUOHHAS 0HOJIOTHS.

[IpeanocbuUIKM BO3HUKHOBEHMS 3BOJIOLMOHHON TEOPUHU. OBOJIIOLMOHHAS
Teopust U €€ MecTo B OMOJIOTMHU. BiusHUE >BOJIOIMOHHON TEOPUU HA pa3BUTHE
OHMOJIOTUHU U APYTHX HAYK.

CBuzerensctBa 3BomonMu. [lameoHTONOrMYECKHE: MOCIEI0BATEIbHOCTD
MOSIBJICHHS BHUJOB B TaJCOHTOJIOIMYECKON JIETOMHMCH, NEPEXOIHBbIE (DOPMBI.
buoreorpaduyeckue: cxoncTBO U paznuuue payH u (paop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA W Pa3IMyus 3MOPUOHOB pa3HBIX BHJIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKUE: TOMOJOTHYHbIC, AHAJIOTHYHbIE,
pYIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKYJIIpHO-OMOXUMHYECKHUE: CXOACTBO
MEXaHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX META0OJMYECKUX MyTeH y BCeX
OpraHU3MOB.

OomtonmonHass teopust Y. J[lapBuHa. I[lpennocbuiku BO3HUKHOBECHUS
JapBUHM3Ma. J[BWXKyIIHME CHUJIbI 3BOJIONUU BUIOB 1o JlapBuHY (M30BITOYHOE
Pa3MHOXXEHUE TMPU OTPAHUUYEHHOCTU PECYPCOB, HEOINpEEIEHHAass U3MEHYUBOCTb,
0opb0a 3a CyIlecTBOBAHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Bosirouu (CTD) u €€ OCHOBHBIE MOJ0KEHHUS.

Muxkpossosrorus. [lomynsuus kak eAMHUIA BUAA U SBOJIOLHH.

JBrokymue cuibl ((hakTophl) SBOJIOLUKMUA BUIIOB B MpUPOJE. MyTallMOHHBIH
npolecc U KOMOWHATHBHAas W3MEHYMBOCTb. [lOMynsiMOHHBIE BOJHBI U Apeid
reHoB. M3oauus u Murpanus.

EctecTBennbiii or6op — HampaBisoomuii  (paktop dBomoruu. Dopmel
€CTECTBEHHOTO 0TOODpA.

[IpucnocoOneHHOCTh OpraHU3MOB Kak pe3yibTaT 3Boitouuu. I[Ipumepsr
IPUCTIOCOOJIEHHUI y OpraHu3MoB. ApoMop(d03bl U UAHOAJANTALUH.

Bun wu BumooOpazoBanme. Kputepum Buma. OcHOBHBIE  (OpPMBI
BUJI000pa30BaHus: reorpaduueckoe, IKOJIOrHIecKoe.

MakposBoiorusi. DopMbl  3BOJMIONUMU:  (UIETUYECKAsA, JTUBEpPreHTHas,
KOHBEpIreHTHas, napasuiesbHas. HeoOpaTuMocTh 3BOIOLUY.

[IpoucxoxaeHne OT HecleUWaaIu3UupOBaHHBIX NpeakoB. [Iporpeccupyromas
crienuanu3anvsa. ATanTUBHAS paiAaLUs.

JdeMoHCTpanuu:



IToptpetsl: K. JIunueit, XK. b. Jlamapk, Y. /{apsun, B. O. KoBanesckuii, K.
M. Bbap, 3. I'ekkenb, ®. Mrosuiep, A. H. Cesepiios.

Tabnuiel u cxembl: «Pa3BuTHe OPraHMYECKOro Mupa Ha 3emiie», «3apo bl
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeonrepukc», «®Dopmbl  OoprOBI  3a
cyiiecTBoBanue», «EctecTBeHHBI 0TOOP», «MHOTO0Opa3re COpTOB pacTEHUN»,
«MHoroo6pasue  mopoa  KHUBOTHbIX»,  «llomynsimum»,  «MyTalnmonHas
U3MEHYUBOCTHY, «ApoMopdosb», «Haunoamantanum», «OOIIas aereHepaius,
«/IBmxymue cunbel 3Bofouun», «Kapra-cxema wMapumpyra nyrtemectBus Y.
Hapsunay», «boppba 3a cymectBoBaHue», «lIpucrnocoO0IeHHOCTh OpraHU3MOBY,
«I"eorpaduueckoe BUI000pa3zoBaHuE», « IKOJIOTHUECKOE BUI000PA30BAHUE.

OO6opynoBaHME: KOJUICKIMS HACEKOMBIX C Pa3IMYHbIMU THUIAMU OKPACKH,
HA0Op TUIOMOB M CeMsH, KoyuieKnus «lIpuMephl 3alMUTHBIX TPUCTIOCOOICHUHA Y
KUBOTHBIX», MOjieNIb «OCHOBHBIC HANPABICHUS SBOIIONUNY», 00bEMHAS MOJEINb
«CTpoeHue roJIoBHOrO0 MO3ra O3BOHOYHBIX).

buoreorpadguueckas kapra wmupa, KoJuleKiusi «®DOpMbl COXPAHHOCTHU
HMCKOIIAeMbIX JKMBOTHBIX M pacTeHU», Mojaenp ammukanus «llepexpéct
XpOMOCOM», BiIaxHble Ipenaparel «Pa3Butne Hacekomoro», «PasButue
JSATYLIKW», MUKponpenapaT «/po3oduna» (HopMma, mytanuu (GopMbl KPbUIEB U
OKpPAcKH Tena).

JlaGopaTopHble ¥ NpaKkTHYecKUe padoThI:

Jlabopatopnasi padora Ne 1. «CpaBHeHHE BHIOB MO MOP(HOIOTHYECKOMY
KPUTEPHUIOY.

JlaGoparopnas padora Ne 2. «Onucanue npucnocoO0JIEHHOCTH OpraHu3Ma U
€€ OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHNe U Pa3BUTHE KU3HU HA 3em.ie.

Jlonay4Hble TpPEACTABICHUS O 3apOXKICHUM XU3HU. HayuyHble rumnoressl
BO3HUKHOBEHHUS KU3HM Ha 3emjie: aOUMOTeHe3 W MaHCIepMUs. XHUMHUYeCKas
ABOJIONMS. AOHOTEHHBIM CHUHTE3 OPraHMYECKHX BEILECTB M3 HEOPraHUYECKUX.
DKCIEpUMEHTAIbHOE MOATBEPKACHUE XUMHUUECKOH 3BooIMU. HadanbHbie 3Tamnsl
ouosornueckor sBosronuu. I'mnoreza PHK-mupa. dopmupoBanre meMOpaHHBIX
CTPYKTYp U BO3HUKHOBEHHME MPOTOKJIETKHU. [lepBbie KIETKM M KX SBOJIIOLHS.
®opMUPOBAHNE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

PazButue xxu3Hu Ha 3emuie 1o 3paMm U nepuonam. Karapxei. Apxeiickas u
npoTepo3oiickass dpbl. Ilaneos3oiickas spa u e€ mnepuoabl: KEeMOPUHCKUH,
OPIOBUKCKHH, CUITyPUNCKUN, IEBOHCKU, KAMEHHOYTOJIbHBIN, IEPMCKHU.

Me3so030iickas 3pa U €€ Mepuoabl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

KaliHo3omckass »pa W €€ 1NepuoAbl: IAJICOTCHOBBIM, HEOICHOBBIN,
AHTPOIOTE€HOBBIN.



XapakTepucTuKa KJIMMaTa U Te0oJIOTMYECKUX MpoleccoB. OCHOBHBIE 3Tallbl
ABOJIIONMHM PACTUTEIBLHOTO M XHUBOTHOTO MHUpa. ApoMopdo3bl y pacTeHUl u
KUBOTHBIX. [T0osiBIIeHME, paclIBET U BHIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cuctema OpraHMYECKOro MHUpa Kak OTpakeHHe 3BOJOIUU. OCHOBHbBIC
CUCTEMATHYECKHE IPYIIbl OPraHU3MOB.

DBOJIFOLMS YENIOBEKA. AHTPOIOJIOTUS KaK Hayka. Pa3BuTre npencraBieHui o
MPOUCXOXKJCHUM YeJIoBeKa. MeTonbl M3ydeHHusi aHTpororeHe3a. CxoicTBa u
pa3nuus YeI0BeKa U )KMBOTHBIX. CHCTEMATUYECKOE MOJIOKEHHUE YeTTOBEKa.

JBwxymme  cunbl  (pakroppl) — aHTpomoreHe3a.  HacnenctBeHHas
U3MEHUYUBOCTb M  €CTeCTBEHHbIH 0TOOp. OOIIecTBeHHbIH 00pa3  >KU3HH,
W3TOTOBJICHUE OPYIUM TPya, MBIILJICHUE, PEYb.

OCHOBHBIE CTAJIUM U BETBU SBOJIIOIIMU YEJIOBEKA: aBCTPAIONUTEKH, YeloBek
yMenbld, YenoBek npsmoxomsmumi, YenoBek HeaHAepTalbCKuil, YeroBek
pasyMmHbIil. Haxoaku HCKOMaeMbIX OCTATKOB, BpEMsl CYLIECTBOBaHHUs, OOJACTh
pacnpocTpaHeHus, 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIU.

YemoBeueckue pacbkl. OCHOBHbIE  OOJIBIIHE  pPaChl:  €BPOICOUIAHAS
(eBpasmiickasi),  Herpo-aBCTpaJioujHasi  (dKBAaTOpHAJIbHAs),  MOHTOJOHIHAS
(a3uarcko-amepukaHckas).  UepTbl  MPUCHOCOOJIEHHOCTH  MpEACTaBUTENEH
YeJIOBEUYECKUX pac K YCJIOBUSIM CyIIECTBOBaHUS. EAMHCTBO YenoBe4YECKHUX pac.
Kputuka pacusma.

JlemoHncTpanum:

IToptpersr: ®@. Penu, JI. Ilactep, A. WM. Omapun, C. Mumnnep, I'. FOpu, Y.
JlapBuH.

Tabmuinel U cxembl: «Bo3nuknoBenne CoyiHEUHOM cucTeMB», «Pa3Butne
opraHuyeckoro wmupa», «PacturenpHas KieTka», <OKUMBOTHas  KIETKay,
«IIpokapuornueckas kieTtka», «COBpeMEHHAas CHCTEMa OPraHUYECKOrO0 MHpPay,
«CpaBHEHUE AHATOMUYECKMX YEpPT CTPOCHHUS YEJIOBEKAa M 4YEIOBEKOOOpPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa TAJICOHTOJIOTHYECKUX  HAXOJOK  MPEIKOB
COBPEMEHHOI'0 4YeNOBeKay», «JlpeBHeummue moan», «pesBaue moan», «llepBbie
COBPEMEHHBIE 01N, «HeT0BEYECKHUE pACHD».

O6GopynoBanue:  Mmymsiku — «llpoucxoxnenne — 4yenoBeka»  (OKOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJEPTaliblla, KPOMAHbOHIA), CIICTIKA WU
M300pKEHUST KAaMEHHBIX OpYJUN TEpBOOBITHOTO 4YejoBeKa (KaMHHU-YOMIEPHI,
pyOuna, ckpebna), TreoxpoHoJiorMueckas Tabnuma, Kosuiekuus «Dopmbl
COXPAHHOCTU UCKOMAEMBbIX )KUBOTHBIX U PACTCHUIN.

JlaGopaTopHblie ¥ NpakTHYecKue padoThI:

[Ipaktuueckas padora Ne 1. «3ydyeHne uckomaeMbIX OCTaTKOB pACTEHUN U
KUBOTHBIX B KOJUIEKLIHSIX).



OKCKypcus «IBOJIOIMUS OPraHUYECcKoro Mupa Ha 3emje» (B €CTECTBEHHO-
HAyYHbIN WIM KpaeBeAUECKUI My3eil).

Tema 3. Opranu3Mbl 4 OKpYy:KaIas cpeaa.

DKoJIOTHUsl KaK HayKa. 3aJiaud U pas/ielibl 3KOJIOTruu. MeTo bl SKOJIOTHYECKUX
UCCIIEOBAHUM. DKOJOTHUECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenbl oOuTaHusi OPraHU3MOB: BOJIHAs, HA3€MHO-BO3/yIlIHAs, MOYBEHHAas,
BHYTPUOPTaHU3MEHHASI.

Okonornyeckne (¢dakTopel. Kriaccudukarms SKOIOTHUYECKHX (PaKTOPOB:
abnoTnyeckue, OMOTHYECKHE M AaHTPONMOTeHHbIE. J[eMcTBHE HKOJIOTHYECKUX
(bakTOpOB Ha OPTAHU3MBI.

AOuoTtnueckue (hakTophl: CBET, TEMIEPATYypa, BIAKHOCTb. DOTONEPUOIU3M.
[Ipucnocobnennst  OpraHU3MOB K  JICUCTBHIO  a0MOTHYECKHX  (DaKTOPOB.
buonorunueckue puTMmsl.

buotnueckue (bakTophI. Bunbr OMOTHYECKUX B3aNMO/ICHCTBUMU:
KOHKYPEHIIUS, XUIHUYECTBO, cUMON03 U ero ¢opmel. [lapazutusm, kooneparus,
MyTyallu3M, KOMMEHCAIN3M (KBapTHPAHCTBO, HAXJIECOHUYECTBO). AMEHCAIH3M,
HeWTpanu3M. 3HaYeHHE OWOTHYECKMX B3aUMOACHCTBHM JUIsI CYIICCTBOBAHMS
OpPraHU3MOB B MPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU monyhsanuu. OCHOBHbIE TMOKa3aTenu
MOMYJISIIUU: YUCJIEHHOCTh, IUIOTHOCTh, POXIAEMOCTb, CMEPTHOCThH, MPUPOCT,
Murpanus. J[MHaMuka YucIeHHOCTH MOMYISUUNA U €€ PEryJisiiusl.

JdeMoHCTpanuu:

[Toptpetsi: A. I'ymOonbar, K. @. Pynbe, O. ['ekkerns.

Tabmuter u cxemsl: kapra «lIpupomnrsie 30HBI 3eminy», «Cpenbl 0OUTaHUS
opranusmMoBy», «®doronepuoausm», «llonmynsiuu», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTHU NOMyJsiuun HHPY30puu-Ty henbku», «llumiessie nenmy.

JlaGopaTopHble U NPaKTHYEeCKHE PadOThI:

JlaGoparopnas padora Ne 3. «Mopdonornyeckue 0COOSHHOCTH PAaCTCHUN U3
Pa3HBIX MECT OOUTAHUS.

JlabopatopHas pabota Ne 4. «BnusHue cBeTa Ha POCT U pa3BUTUE YEPEHKOB
KoJieycay.

[TpakTuueckast padora Ne 2. «IToAacd€T MIOTHOCTU MOMYJISALIMN pa3HBIX BUJIOB
pacTeHUu.

Tema 4. Coo01ecTBa M DKOJOrHYECKHE CHCTEMBI.

CooOmiecTtBo opranu3mMoB — OuoueHo3. CTpykTypbl OMOLIEHO3a: BHI0Basd,
MpPOCTpaHCTBEHHasA, Tpoduueckas (mumeBas). Bunbl-momuHanTel. CBs3U B
ouoneHose.

Okonoruyeckue cucrembl (3Kocuctemsbl). [loHsitue 00 »sKocucremMe u
ouoreoneHoze. DYHKIIMOHAIbHBIE KOMIIOHEHTBI JKOCHUCTEMbBI: IPOJYILEHTHI,



KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BEIIECTB U MOTOK SHEPTHUH B IKOCUCTEME.
Tpoduueckne (MUIIEBBIE) YPOBHU D3KOCHUCTEMBI. IlWIEBBIC IIEMW W CETH.
OcCHOBHBIC TIOKA3aTeIW AKOCHUCTEMBI: OMoMacca, MPOAYKIUSA. ODKOJIOTHUCCKHE
NUpaMUbl: TPOAYKIWH, YHCICHHOCTH, Ouomacchl. (CBOWCTBA 9SKOCHCTEM:
YCTOMYMBOCTD, CAaMOperyJisiusl, pa3BuTue. CyKieccus.

[IpupoHbie IKOCUCTEMBI. DKOCUCTEMBI 03€p M PEK. JKOCHUCTEMa XBOMHOTO
WM IIAPOKOJIMCTBEHHOTO Jieca.

AHTpPOTIOTEHHBIE ~ IKOCHUCTEMBL.  ATPOIKOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAYEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopa3znooOpaszue kak QaxTtop ycTouMBocTH sKocucTteM. CoxpaHeHue
OMOJIOrMYECKOro pazHoOOpa3us Ha 3emiie.

Yuenune B. U. Bepnaackoro o Ouocdepe. ['panuipl, coctaB U CTPyKTypa
ouocheprl. XKuoe BemectBo U ero (ynkiuu. OcoOeHHOCTH Ouochepsl Kak
ro0albHOM 3KocHCTeMbl. J[MHaMuueckoe paBHOBecHE U OOpaTHas CBSA3b B
ouocdepe.

KpyroBopoTHI BEMeCTB M OMOTEOXMMHYECKHUE ITUKITBI 3JIEMEHTOB (yTriaepoa,
a30Ta). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Ouochepe 3eminn. AHTPOIIOreHHbIE U3MEHEHUs B Ouocdepe.
['1oGanbHbIE 3KOJIOTMYECKUE TPOOIIEMBI.

CocyiecTBoBaHME MPUPOIBI u YeJIOBEUECTRA. CoxpaneHue
O6ropa3zHoobOpasusi Kak OCHOBa ycTounBoctu 6mocdepbl. OCHOBA parmOHAIBHOTO
VOpaBJICHUs] TMPUPOJHBIMU pecypcaMu M HX HCIOJb30oBaHUE. JlocTuxeHus
OHMOJIOTMHU U OXpaHa NPUPOJIbI.

JleMmoHCTpanuu:

[Toptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. 1. BepHanckuii.

Tabnuuel u cxembl: «llumieBsie nenu», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpupomubie coobmectBay, «llemn mnuTaHus», «IKOJOTUUYECKAS TMMHPAMHUIIAY,
«buocdepa n yenoBek», «IKOCUCTEMA IMUPOKOIHCTBEHHOTO JIeca», « IKOCHCTEMA
XBOMHOro  Jjeca», «bwuoreHno3 Bogoéma», «ArporeHo3», «lIpumepHbie
aHTPOIIOTEHHbIE  BO3JCUCTBUS Ha mpupoay», «Baxkheilline HCTOYHUKH
3arps3HEHMsI BO3MIyXa M TPYHTOBBIX BOM», «IlouBa — BaykHEHIIash COCTaBIISIOIIAS
ouocheprr», «DakTopsl Aerpaganuu mousy, «llapaukoBsiii d3ddexTy, «DakTopsl
pPaZOAaKTUBHOTO 3arps3HeHus Ouocdepb», «OOmas crpykrypa Ouochepsn,
«PacnpocTpanenue xku3HU B Ouochepe», «O30HOBBIM 3KpaH Ouocheps»,
«KpyroBopot yriepoaa B Ouochepe», «KpyroBopor azota B IpUpOIe».

O6opynoBanue: Mopenb-amIukanus «Tunudaable OWOIEHO3b», TepOapwuii
«PacturtenbHbIe COOOIIECTBAY, KOJUICKIIUU «broIieH03», «BpeauTenn BaxkHEHIITUX
CEJIbCKOXO3SIICTBEHHBIX  KYJIbTYp», TrepOapuu M KOJJIEKIIMM pAcTeHUH W
JKUBOTHBIX, TIPUHAICKAIINE K Pa3HBIM JKOJOTHYCCKUM TPYIINIaM OJHOTO BHU/IA,



Kpacnas xuura Poccuiickoit ®enepanuu, u300pakeHUs OXpPaHSEMbIX BHUIIOB
pacTeHU U )KUBOTHBIX.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOTPAMMBI  I10
BMAOJIOTMN HA  BA3OBOM  YPOBHE CPEJHEI'O  OBHIIEI'O
OBPA30OBAHNMA

Cornacio ®I'OC COO, ycraHaBiauBarTCs TpeOOBaHUSA K pe3ysbTaTam
OCBOCHUs OOydYaloImMMHUCA TporpaMM CpeAaHero oOlmero  o0pa3oBaHUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U MIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDI

B cTpyKType JMYHOCTHBIX pE3yJbTaTOB OCBOCHUS mpeamera «buosiorus»
BBIJICJICHBI CIEAYIOUIME COCTABJISIONINE: OCO3HAHUE OOYYarOIUMUCS POCCUMCKON
IPaXXTAHCKON UJECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIIbHOCTH
U CaMOONPEACIICHUIO, HaJuYue MOTHUBAlMM K OOY4YeHHMIO OHOJIOTHH,
[[EJICHANPABJICHHOE PAa3BUTHE BHYTPEHHHUX YOEXKICHUU JIMYHOCTH HAa OCHOBE
KITFOUEBBIX IICHHOCTEH W WCTOPHYCCKUX TPAAUINN pPa3BUTHS OHOJIOTHYECKOTO
3HAHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIMXcs PyKOBOJICTBOBATHCS B CBOCH
JIESITEILHOCTH 1IEHHOCTHO-CMBICJIOBBIMU ~ YCTAHOBKAMHM, TMPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO0  00pa3oBaHMs, HAJIUYME HKOJOTMYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTAaBUTh IEJIA U CTPOUTD KU3HCHHBIC TIUTAHBI.

JIMYHOCTHBIE PE3yJIbTAaThl OCBOCHUA MpeaMeTa «buomorus» moCTUrarTCs B
€IUHCTBE YYCOHOM U BOCIUTATEIBHOM JEATEIBHOCTH B COOTBETCTBUHU C
TPaJIULIMOHHBIMU POCCUMCKUMU COLMOKYJIbTYPHBIMU, ICTOPUYECKUMH U AyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEJICHUSI W CIOCOOCTBYIOT IIpOIleCCaM CaMOITO3HAHHUS, CAMOBOCHHUTAaHHS U
CaMOpa3BUTHUA, PA3BUTUA BHYTPEHHEH TMO3ULUMM JIMYHOCTH, TMATPUOTU3MA,
YBKEHHUS K 3aKOHY M MPABOMOPSAKY, YEJIOBEKY TPyJa U CTApIIEMY ITOKOJICHUIO,
B3aMMHOT'0 YBaXKCHUS, OCPEKHOrO0 OTHONIIECHUS K KYyJIbTYPHOMY HACJIECAUI0 U
TPpaAULUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoae U
OKpYXarollen cpene.

JlnyHOCTHBIE pe3yibTaThl OCBOEHUSI ydeOHoro mpeamera «buomorus»
JOJDKHBI OTPakKaTh TOTOBHOCTh M CLIOCOOHOCTh O0YYaOIIHUXCST PYKOBOJICTBOBATHCS
chopMUPOBAHHONW BHYTPEHHEHW TMO3UIMCH JUYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUEHTAIlMH, TIO3UTUBHBIX BHYTPEHHHMX  YyOEXKICHHH, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACHIMPEHHUE KU3ZHEHHOTO
ONBITA U OMNbBITA JEITEIBHOCTH B MPOLIECCE PeaTu3allii OCHOBHBIX HANPaBICHUUN
BOCITUTATEJIbHOM JIESTEIIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:xaaHCKOTrO BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH TPAXKIAHCKOM MO3UIIMKM O0YYaIOIIEeTOCsl KaK aKTUBHOTO U

OTBETCTBEHHOT'O WIEHA POCCUMCKOT0 OOIIECTBA;



OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX TIpaB U OOS3aHHOCTEH, YBa)KEHUE
3aKOHA W MPaBOMOPSIIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTH MPU CO3IAHUU
y4eOHBIX MPOEKTOB, PEUICHUU yUeOHBIX W TIO3HABATEIHHBIX 3aJ]1a4, BBHIMTOTHECHUH
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMNpPEACNATh COOCTBEHHYIO IMO3MIIMIO IO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHE YUYUTHIBATH B CBOMX JACUCTBUSIX HEOOXOAUMOCTH KOHCTPYKTHUBHOIO
B3aUMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOSKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMU U
COLIMAIbHBIM MOJIOKEHHUEM;

FOTOBHOCTh K COTPYJAHUYECTBY B MPOLECCE COBMECTHOTO BBINOJHECHUS
y4eOHBIX, TIO3HABAaTEIbHBIX W WCCIIENOBATEILCKUX 3a7a4, YBAKHUTEIHLHOTO
OTHONIIECHUS! K MHEHHUIO OMNIMOHEHTOB TMpHU OOCYXICHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOopMHUPOBAHHOCTH POCCUHCKOMU TPaKIaHCKOH UICHTUYHOCTH,
MaTpUOTU3MA, YBAXXEHUS K CBOEMY HapoOJy, YyBCTBA OTBETCTBEHHOCTH IEpEN
PonuHoM, ropmoctm 3a CBOM Kpad, CBOK PoauHy, CBOM S3BIK U KYyJbTYpY,
MIPOLIOE M HACTOAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOIIEHUE K ITPUPOJHOMY HACIEIUIO U IMAMATHUKAM IPUPOJIBIL,
JOCTHXKEHUAM Poccuu B HayKe, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYIE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ, POCCHUMCKMX YYEHBIX B CTAaHOBJICHUE U
pa3BuTHE OWOJOTWH, TOHWMAaHHWS 3HAYEHUsS OWOJIOTMM B TO3HAHWU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA M COBPEMEHHOT'O 00IIeCTBA;

ujeitHas yOexJIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO U 3ammre OtedecTsa,
OTBETCTBEHHOCTh 3a €r0 Cy1b0Y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HAHUE YXOBHBIX LIECHHOCTEHW POCCUICKOr0 HApOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, S TUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M MPUHUMATh OCO3HAHHBIC pELICHUS,
OPUEHTHUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBbI U IEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJIUTEIISAM, CO3JAHUIO CEMbU Ha OCHOBE
OCO3HAHHOTI'O TMPHUHATHUS I[IEHHOCTEM CEMEWHOW JKM3HHM B COOTBETCTBUU C
TpaauusiMu HaponoB Poccuu;

4) 3¢TeTHYeCKOro BOCIIUTAHMUS:

ACTETUYECKOE OTHOILIEHHWE K MHUPY, BKIIIOYas SCTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTa, TPYAa, OOLIECTBEHHBIX OTHOIICHUN;



MOHMMAaHUE IMOIIMOHATILHOTO BO3/ICHCTBUS KUBOW MIPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPOKCHHIO B Pa3HbIX BHJIAaX HCKYCCTBA, CTPEMIICHHE
MPOSIBIISITh KAYECTBA TBOPUYECKON JTMIHOCTH;

5) ¢usuuyeckoro BocnuTraHusi, GopMHUPOBAHUS KYJbTYPHI 310POBbS U
IMOIUOHAJIBHOT0 0J1ar0MOyYHs:

NOHMMAaHUE W peaju3alus 3J0pOBOTO U 0e30MmacHoro obpasza KU3HU
(3m0poBOE€  TUTaHWE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBWiI W HOPM,
cOATaHCUPOBAHHBIM PEXUM 3aHATHA W OTHOBIXa, pETyspHas Qu3ndeckKas
aKTUBHOCTbH), OEpEeKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (hPM3HUECKOMY U TICUXHUYECKOMY 3/I0POBbIO;

MOHMMAHUE IIEHHOCTH TPAaBWI WHIWBHAYATHHOTO W  KOJUIEKTHBHOTO
0€30macHOT0 MOBEICHUS B CUTYAIUSAX, YTPOKAIOMIUX 370POBBIO U KU3HHU JIFOICH;

OCO3HAHHE TMOCJEACTBUI M HEMPUSITHS BPEIHBIX MPUBBIYCK (YMOTpeOiIeHus
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS1);

6) Tpy10BOI0 BOCIIMTAHMS

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MAacTePCTBA, TPYI0II00HE;

FOTOBHOCTh K AKTHMBHOW JESATEIBHOCTH TEXHOJOTMYECKOM M COLMAIbHOU
HaIpaBJIeHHOCTHU, CIOCOOHOCTh MHUIIMUPOBATDH, MJIAHUPOBATH U CAMOCTOSITEIIHHO
BEITIOJTHATH TaKyIO JICSITCIIbHOCTD;

WHTEPEC K pa3IuyHbIM cepaM MpoPeCcCHOHATBHON ACSITEIBHOCTH, YMCHHE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccuu U Ppeaqu30BHIBATH
COOCTBEHHbIE KU3HEHHbIE TUIAHBL;

TOTOBHOCTh U CIOCOOHOCTh K OOpa3oBaHUIO M CaMOOOpPAa30BaHMUIO Ha
MPOTSIKEHUU BCEU )KU3HU;

7) 3K0JI0TU4€CKOr0 BOCIIUTAHMS:

HKOJIOTHYECKH 1I€JeCO00pa3HOe OTHOIIEHWE K MPUPOJIE€ KaK HCTOUYHUKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHMUS;

MOBBIIICHUE YPOBHS OKOJOTUYECKON KYyJIBTYphl: MPUOOPETECHUE OIbITa
IUTAHUPOBAHUSI TOCTYMKOB M OLEHKHM HMX BO3MOXHBIX TMOCIEICTBUNA  JUIs
OKpY alollel Cpeibl;

OCO3HAHUE TJI00ALHOTO XapaKTepa SKOJIOTMYECKUX MpoOJieM U MyTed ux
pEIICHMS,;

CIIOCOOHOCTh HUCIIOJIb30BaTh MPUOOpPETaEeMble TPU HU3YYCHUH OHOJOTUU
3HAHMST W YMEHUS TMpU pEIICeHUH TMpoOJieM, CBSI3aHHBIX C PalMOHAIBHBIM
MPUPOJIONIOIB30BaHUEM  (COOMIO/ICHHE  TpaBWJI  TMOBEACHUA B MIPUPOJIE,
HAIMpaBJICHHBIX HAa COXPAaHEHHE PAaBHOBECHS B JKOCHUCTEMaX, OXpaHy BHUJIOB,
AKOCHUCTEM, OHOChEphI);



AKTUBHOE HEINpUATUE JCUCTBUM, NPUHOCAIIMX BPEHd  OKPYNKaOUIEH
NPUPOIHON Ccpeie, YMEHHE MPOrHO3MPOBATH HEOJIArONMPUSTHBIE 3KOJIOTMUYECKHE
MOCJIEICTBUS NMPEANPUHUMAEMBIX ACHUCTBUI U NPEIOTBPAILAT UX;

HaJM4Yue Pa3BUTOrO SKOJIOTMYECKOTO0 MBIIUICHUS, YKOJIOTUYECKON KYJIbTYPHI,
OIbITa NEATENBHOCTH HKOJIOTUYECKOM HaIpaBJICHHOCTH, YMEHHS
PYKOBOJICTBOBAThCSI UMM B TO3HABATEIbHON, KOMMYHUKATUBHON U COLIMAILHOM
MPaKTUKE, TOTOBHOCTH K yYaCTHIO B IPAKTUYECKOMN AEATEIBHOCTH IKOJIOTMUECKOM
HaIpPaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAyKW M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JUajore
KyJbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YUTATEIbCKOW KYJIbTYphl KaK CpEICTBa
B3aUMOJICUCTBUS MEX]TY JIFOJAbMU U MIO3HAHUS MUPA;

NOHMMaHUE CcrneuupuKku OHOJOTMM KaK HAyKd, OCO3HaHUsA €€ pOoju B
(GbopMUPOBaHUN PAIMOHATIBLHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU LIEJIOCTHOTO
IPEJICTaBICHU 00 OKpYXarolleM MHUpEe Kak O €IUHCTBE MPUPOJbl, YEIOBEKA U
oOmIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpodsieM
COXpaHEHUs! IPUPOAHOTO PABHOBECHS;

yOeXKAEHHOCTh B 3HAYMMOCTU OWOJIOTUM 7SI COBPEMEHHOM LHMBHIM3ALIUU:
o0OecrieueHusi HOBOTO YpPOBHSl Pa3BUTHS MEIULMHBI, CO3JaHUE NEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pellaTh pPECypcHble  MPOOJEMbl  Pa3BUTHUS
YeJIOBEYECTBA, IOMCKA MYTEW BBIXOJIa U3 INIO0ANBHBIX 3KOJIOTMUYECKUX MPOOJIeM U
o0ecrieueHusi  mepexoja K  YCTOWYMBOMY  Pa3BUTHIO,  PALMOHAIBHOMY
WCIIOJIb30BAHUIO TIPUPOJIHBIX PECypcoB U (POPMUPOBAHUIO HOBBIX CTaHIIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B MOJYyYEHUH OWOJOTMYECKUX 3HAHMM B LEIAX
MOBBIIMICHUS OOIIEH  KyJIbTYpPhl, €CTECTBEHHO-HAyYHOW T'PAMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAIBHON TPaMOTHOCTU OOydaroImxcs, GopMHUpPyEeMOit
MPU U3yYECHUU OUOJIOTHH;

NOHMMAaHUE CYIIHOCTH METOJIOB MO3HAHMS, UCIIOJIb3YyEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIOJIb30BaTh IMONy4YaeMble 3HAaHUSA [UIs aHaIW3a M
OOBSICHEHUS SIBIICHUN OKPYKAIOUIEr0 MHUpPA M MPOUCXOMASIINX B HEM M3MEHEHMUI,
yMEHHUE JieJaTh OOOCHOBAHHBIE 3aKJIOUYEHHS HAa OCHOBE HAYYHBIX (AKTOB H
MMEIOIINXCS JaHHBIX C IEJIbI0 TIOJYUYEHHSI IOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIbHO HCIOJB30BaTh OMOJOTUYECKUE 3HAHUS IS
pelIeHus Mpo0JieM B pealbHbIX KU3HEHHBIX CUTYaIUsX;

OCO3HAHHME LIEHHOCTU HAYYHOM JEeSATEIbHOCTH, TOTOBHOCTbH OCYILECTBISATH
MPOEKTHYIO U HCCIIEOBATENbCKYIO JEATENBHOCTh HHIMBUIYAIbHO U B TPYIIIIE;



TOTOBHOCTh M  CIIOCOOHOCTh K  HENPEpPhIBHOMY  OOpPa30BaHUIO W
caM000pa30BaHN0, K aKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW 1O OWOJIOTHU B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMHU.

METANPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3ybTaThl OCBOCHUS yueOHOTO mnpeameTa «buomorus
BKJIIOYAIOT: 3HA4YMMble MJisi (OPMUPOBAHUS MHUPOBO33PEHUS O0O0YyYarOlUXCs
MEXIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHbIC MOHATHS, OTPa)KaroIIre
IIEJIOCTHOCTh, HAyYHOM KapTHHBI MHUpa H CHeONU(PUKY METOJOB TO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BELIECTBO, YHEPTHUsl, SBJICHHE, MPOIIECC,
CUCTEMa, Hay4YHbIM (akT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCClieIOBaHUE,  HAOIIOJIEHHE,  W3MEpeHue,  JIKCIEPUMEHT U JIPYTHX),
yHUBEpCAIbHBIC Yy4YeOHBIC JNelcTBHs (TIO3HABaTEIbHBIE, KOMMYHHUKATHBHBIC,

pEryJIATUBHEBIE), o0ecreunBaroIue dbopmupoBaHue GyHKIIMOHATBHON
IPaMOTHOCTH ¥ COIMAIBHOH KOMIIETCHIIMM OOYYaroMIMXCs, CIOCOOHOCTH
o0yJaronmxcs HCTIONb30BaTh OCBOCHHBIC MEXIUCITUTUTHHAPHEIE,

MHUPOBO33pEHUYECKHE 3HAHUSA W  YHUBEpCAJIbHBIE Yy4yeOHbIE JEHCTBUS B
MO3HABATEIILHON U COLMAIIBHOM MPAKTHUKE.

MertanpeaMeTHbIE PE3yJIbTaThl OCBOCHMSI MPOTPAMMbI CPEIHEro OOIIEro
0o0pa30BaHus JOJIKHBI OTPaXKaTh:

OBnanenue YHHUBepPCAJIbHBIMH yueOHBIMU NM03HABATEeJIbLHbIMH
NEeUCTBUAMM:

1) 0a30Bble JJOrHYecKne JeicTBUS:

CaMOCTOATENBHO  (QOPMYJNHMpPOBAaTH M aKTyaJU3UpOBATh  MpoOJemy,
paccMaTpHBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh TMPU OCBOCHUM 3HAHUM TPHUEMBI JIOTUYECKOTO MBIIUICHUS
(ananu3a, cMHTE3a, CpaBHEHMsI, KilaccupuKaIuu, 0000IIeHH S ), PACKPBIBATH CMBICIT
OMOJIOTMYECKUX TOHATUN (BBIACISATh MX XapaKTEepHbIE MPU3HAKH, YCTAHABIUBATH
CBSI3M C IPYTUMHU TTOHSATHUSIMH);

OTpENENITh 1EIN JeATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH UX
JOCTHKEHHUSI, COOTHOCUTD PE3YJIbTAThI ACSATEIBHOCTU C TOCTABICHHBIMU LIETISIMU;

UCI0JIb30BaTh OMOJOTUYECKUE MOHATHUS ISl 0ObsICHEHUS (DAKTOB U SIBICHUIM
YKABOW NPUPOJIBI;

CTPOUTH JIOTUUECKHE PACCYXICHUS (MHIYKTUBHBIE, JEAYKTHUBHBIC, TIO
aHAJIOTUH), BBISABIATH 3aKOHOMEPHOCTH W TNPOTUBOPEUUS B pacCMaTpUBAEMBbIX
SABJICHUSX, DOPMYJIMPOBATH BHIBOABI U 3aKJIIOUCHUS;

MPUMEHSITh CXEMHO-MO/IEJIbHbIE cpencTtea A IPEICTaBIICHUS
CYILIECTBEHHBIX CBSI3€i M OTHOIICHUH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTax, a



TaK)K€  MPOTHBOPEUYM  pPAa3HOrO  pOJia,  BBIABICHHBIX B  Pa3IMYHBIX
WH(POPMAIIMOHHBIX UCTOYHUKAX;

pa3palatTbiBaTh IJIaH PELICHUs] MPOOJIEMbl C YYETOM aHalv3a UMEIOLIUXCS
MaTepUaANIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBHI B JICSITEILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
1[EJISIM, OIIEHUBATh PUCKH TOCIICICTBUHN ACATEILHOCTH;

KOOPAUHUPOBATh U  BBHIMOJHATH pabOTy B YCIOBUAX  peajbHOrO,
BUPTYAJIbHOTO 1 KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHS;

Pa3BUBATh KPEaTUBHOE MBIIIJICHUE PU PEIISHUH )KU3HEHHBIX TTPOOJIEM.

2) 0a3oBbIe MCCIeI0BATEIbCKUE 1eHCTBHSA:

BJIaJICTh HABBIKAMU YYEOHO-UCCIIEIOBATEIILCKOM U TIPOCKTHOM JIEATEIbHOCTH,
HaBbIKAMH  pa3pelmIeHWs 1poOjeM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY MOMCKY METOJ0B PEUICHUS MPAKTUUECKUX 3a7a4, TPUMEHEHUIO
Pa3IMYHBIX METOJOB MO3HAHMUS;

WCIIOJIB30BaTh PA3JIMYHBIC BUJIBI JIEITEIBHOCTH IO TMOJYYEHUIO HOBOIO
3HAHWS, €T0 WHTEPHpPETalnH, MPeoOpa3OBaHUI0 W TMPUMEHECHHIO B YYCOHBIX
CUTyaIMsAX, B TOM YHUCJIC TP CO3AaHUN YUCOHBIX U COITUATIBHBIX MPOSKTOB,;

dbopMupOBaTh Hay4YHBIN THI MBIIUICHUS, BIAJACTh HAYYHON TEPMHUHOJIOTHEH,
KJIIOYEBBIMH MMOHATUSIMH U METOJAMU;

CTaBUTh # (OPMYIUPOBATh COOCTBEHHBIC 3a7aud B 0O0pa30BATEIBHOU
JIESITEILHOCTH M )KU3HEHHBIX CUTYaIUsX;

BBISBJISITh TIPUYMHHO-CJICACTBEHHBIC CBSI3M W aKTyaJIM3UpOBaTh 3ajauy,
BBIJIBUTAaTh THUIOTE3Y €€ PEIICHUS, HaXOJUTh apryMEHThI IS J10Ka3aTelIbCTBa
CBOUX YTBEPKJICHUH, 3a/1aBaTh apaMETPhbl U KPUTEPUU PEIICHUS;

aHAJIU3UPOBATh TMOJIYYCHHBIE B XOJE pCIICHUS 3aJa4d  Pe3yJIbTaThl,
KPUTHYECKHU OIIEHUBATh MX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OTICHUBATH TPUOOPETEHHBIN OTIBIT;

OCYILIECTBIIATH IIEJICHAPABICHHBIN IMOKMCK IEpEeHOca CPEJICTB U CIOCOO0B
JeUCTBUS B MPO(DHECCUOHAIBHYIO CPEY;

yMETh MEPEHOCUTh 3HAHUS B TO3HABATEIBHYIO U MPAKTUYECKYIO 00JIaCTH
JKU3HEACATSIIFHOCTH,

yMETh HHTETPUPOBATh 3HAHUSI U3 PA3HBIX MIPEAMETHBIX 00JIacTel;

BBIJIBUTAaTh HOBBIC HJICH, MpeajiaraTh OPUTHMHAIBHBIC MOAXOAbl U PEIICHUS,
CTaBUTh MPOOJIEMBI U 3a]1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHUSI.

3) pa6ora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHHUKAX MHPOpMAIuu (TEKCTe y4eOHOTO
MocoOusi, HAyYHO-TIOMYJIAPHOW JHUTEpaTrype, OHOJOTHMYECKUX CJIOBApsSIX U
CIIpaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B WHTepHeTe), aHaIU3UpOBATH



HHOOPMAITUIO PA3IMYHBIX BUJOB U (OPM MPEACTABICHUS, KPUTUUECKU OLIEHUBATh
e€ IOCTOBEPHOCTh U HEMTPOTUBOPEYHBOCT;

(bOpMyIUPOBATh 3aMPOCHl U MPUMEHATH PA3TMYHBIE METOJbI MPU TIOUCKE H
otOope Omosornyeckor MHGOpMAIK, HEOOXOAMMON JJIS BBITIOJIHCHUS YY€OHBIX
3ajay;

NpuoOpeTaTh OMNBIT KCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIB30BAHUS PA3TAIHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSATETILHO  BBIOMpATh  ONTHMAIbHYIO  (OpMy  TIpE/ICTaBICHUSA
Oounosiornyeckor nHGopmMaruu (Cxemsbl, rpaduKy, JuarpaMMbl, TaOJIUIIBI, PUCYHKH
H Ipyroe);

WCIIOJIP30BAaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA Tpu paboTe C
Ouonornyeckor HHGPOpMALUEH: TPUMEHATh XUMHUYECKHE, (U3UYecKue W
MaTeMaTUYECKUe 3HaKh W CUMBOJBI, (HOpPMYJibl, abOpeBHaTypy, HOMEHKIATYpY,
UCIIOJIB30BaTh W MPeoOpa3oBBIBaTh  3HAKOBO-CHMBOJWYECKHE  CpPEACTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMHM  pAacloO3HaBaHWA M 3alUThl  uH)OpMmaiuwy,
nH(MOPMAIMOHHOW 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMHU 1€HCTBUAMM:

1) o61enne:

OCYIIECTBIISATh KOMMYHUKAIIMK BO BCeX chepax >KU3HHU, AKTUBHO y4aCTBOBATH
B JMAJIOre WM JUCKYCCHUU MO CYIIECTBY OOCYyXIaeMoi Tembl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXIACHUS OTHOCHUTEIHHO BBIMOJHEHUS IMpeaiaracMou
3a/lay, YYUTHIBATh UHTEPECHI U COTJIIACOBAHHOCTH MO3UIMNA JAPYTHUX yYaCTHUKOB
JIAAJIOra Wi TUCKYCCHUH);

pacno3HaBaTh HeBepOalbHbIE CpeAcTBa OOLIEHUS, IMOHUMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BO3HUKHOBEHHUS KOH(DIMKTHBIX CHUTYAaIlHi,
YMETh CMATYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BIAJCTh PA3IUYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBUSI, TTOHUMATh
HaMEpEHUs IPYTUX JIOJEH, MPOSBIATh YBAKUTEIbHOE OTHOILIEHUE K COOECETHUKY
U B KOPPEKTHOU popme HopMyIupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOKO TOYKY 3PEHHUSI C HMCIOJIH30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasA AesiTeJIbHOCTD:

MOHUMATh M HCIIOJIh30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboThI IPH peNIEHUN OMOJIOTHYECKON MPOOIIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX (DOPM B3aUMOJICHCTBUSA MPU PEIICHUN yIeOHOM 3a1a4H;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUM C Y4YETOM OOIIMX
WHTEPECOB M BO3MOKHOCTEH Ka)KJ0T0 YeHa KOJUICKTHRA,;



MPUHUMATh 1M COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH W
KOOPJAUHUPOBATh JEUCTBUS MO €€ JIOCTMIXKEHUIO: COCTaBJISITh IUJIaH JEHCTBUH,
pacrpenensaTh pojd C Y4€TOM MHEHHUM YYaCTHUKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOU pabOThI;

OLICHUBATh Kauye€CTBO CBOETrO BKJIAJa M KaXJOr0 Y4YaCTHHKAa KOMAaHIbl B
001t pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejyiaraTh HOBBIE TPOEKTHI, OILEHMBATh UJEHU C TMO3UIMA HOBU3HHBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEACHUE B PA3IUUYHBIX
CUTYaLMSIX, TPOSIBIISITH TBOPUYECTBO U BOOOPAKEHUE, ObITh MHULIUATUBHBIM.

OBJaieHne YHMBEPCAJIbHBIMY PEryJATHBHBIMU AeHCTBUSIMH:

1) camoopranusanus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBICHUS MPOOJIeM H UX
pELICHUS B )KM3HEHHBIX U YY€OHBIX CUTYaIUsX;

BBIOMpaTh Ha OCHOBE OMOJIOTMYECKMX 3HAHUM I1IEJIEBBIE W CMBICIOBbBIC
YCTAHOBKHM B CBOMX JICMCTBUSIX M MOCTYIKax MO OTHOIICHUIO K KUBOW MPHUPOJIE,
CBOEMY 310POBBIO U 3I0POBbI0 OKPYIKAIOIINX;

CaMOCTOSITEJIbHO OCYLIECTBIIATH IMO3HABATEIIBHYIO NIESTENbHOCTh, BBISBISATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa3oBaTEIbLHOMN
JIEATEeIIbHOCTH U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOATENILHO COCTABJISITHh IUIAH  PEIICHUS TNpoOJieMbl € Y4ETOM
MUMEIOIIIUXCSL PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOYTECHU;

JIaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacuupsTh paMKH y4eOHOTO MPeIMETa HAa OCHOBE JIMUHBIX MPEANOYTECHUH;

JieaTh OCO3HAHHBINM BHIOOP, apryMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTH
3a pELICHHUE;

OLICHUBATh MPUOOPETEHHBIN OIBIT;

CrocoOCTBOBaTh (HOPMHUPOBAHUIO W TPOSBICHUIO IIMPOKOW DSPYJAWINH B
pa3HbIX O00JIaCTAX 3HAHUN, TOCTOSHHO TOBBIIIATHL CBOM 0OO0pa30OBaTENbHBIA U
KYJbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OIIEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTUBBI B JEATEIbHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENSIM;

BJIAJE€Th HABBIKAMM  IIO3HABATEIbHOM  peduieKCMH Kak  OCO3HaHMS
COBEpIIAEMbIX JIEUCTBUA M MBICIUTEIBHBIX MPOIECCOB, HX PE3YyJIbTATOB W
OCHOBAaHHM, MCIOJIB30BaTh MPUEMBI pe(IICKCUU ISl OIICHKHA CHUTYalllud, BHIOOpA
BEPHOI'O PEILICHHUS;

YMETh OLICHUBATh PUCKUM U CBOEBPEMEHHO NPUHUMATh PEIICHUS MO HX
CHUYKEHHUIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX IIPU AaHAJIU3E pPE3YJIbTaTOB
JEATENIbHOCTH;

3) npuHATHE ce0s U APYIUX:

NPUHUMATH CeOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IIPUHAMATh MOTHMBBI M apryMEHThl JPYIMX IIPU AaHAJIU3E PE3YJIbTaTOB
JEATEINbHOCTH;

IIpU3HAaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKHY;

pa3BUBATH CIIOCOOHOCTH TOHUMATh MHUP C TO3HUIIMU JPYTOro 4eJI0BeKa.

HPEIMETHBIE PE3YJIBTATDBI

[IpeametHble pe3ynbTarhl ocBoeHHs mporpammbl COO 1o Ouosnoruu Ha
0a30BOM ypOBHE BKJIIOUAIOT crienupuieckue i yueOHoro npeamera «buosorus»
Hay4YHbIC 3HAHUS, YMEHUSI U CIIOCOOBI JEUCTBUN MO OCBOCHUIO, UHTEPIPETALIMU U
peoOpa30BaHUI0 3HAHWM, BUBI IEATEILHOCTH IO MOJYYSHUIO HOBOTO 3HAHUA U
MPUMEHEHUIO 3HAHUN B PA3MYHBIX YUEOHBIX CHUTYyalUsiX, a TaKXK€ B pEaJbHbIX
KU3HEHHBIX CHUTyallUMsAX, CBS3aHHBIX C Ouosorueil. B mporpamme mnpeaMeTHBIC
pe3yNbTaThl IPEACTABIIECHBI IO F0JIaM 00y4YEeHUSI.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS y4deOHOro mpeamera «buosnorus» 6 10
Ks1acce JOJIKHBI OTPaKaTh:

c(OpMHPOBAHHOCTh 3HAHUWA O MECTE U PO OMOJIOTMH B CUCTEME HAy4YHOIO
3HAHMS €CTECTBEHHBIX HAayK, B (POPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
HAay4YHOW KapTHHBI MUpa U HAyYHOTO MHPOBO33PEHHUS, O BKJIAJAE€ POCCUHCKUX U
3apyOeXKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OWUOJOTUM, (DYHKIIMOHATBLHOU
IPaMOTHOCTH Y€JIOBEKa JUIsl pelICHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PpaCKpbIBAaTh COJEpPKaHUE OMOJIOrMYECKUX TEPMHUHOB WU TOHITHIL:
KU3Hb, KIJIETKA, OpraHu3M, Metadonmn3M (0OMEH BEIIECTB W IpEBpaIlCHHE
HHEPrUH), TOMEOCTa3 (CaMOpEryJsiius), YpOBHEBAasT OpraHU3allis KUBBIX CUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOIYKIIMSA), HACIEICTBEHHOCTh, U3MEHYMBOCTD, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJOTUYECKHE TEOpUH (KJIETOYHas, XpPOMOCOMHas,
MyTallMOHHAsI, IIEHTpajibHasg JOrMa MOJICKYJIApHON Ouosorun), 3akoHbsl (I
Mengens, T. Moprana, H. U. BaBunoBa) u yueHus (0 ueHTpax MHOrooOpasusi u
MPOUCXOXKJEHUS KyJIbTYpHbIX pacTteHuil H. 1. BaBuiioBa), onpenenarb rpaHUIIbI
WX MPUMEHUMOCTH K KUBBIM CUCTEMaM;

yMEHUE BJIaJIETh METOJJaMU HAYYHOT'O MO3HAaHUs B OMOJIOTUU: HAOIO/IEHHE U
ONMMCAHKWE MKUBBIX CHUCTEM, MPOLECCOB M SBJICHWUH, OpraHU3alys W NPOBEJCHUE
OMOJIOTMYECKOTO  AKCIEPUMEHTA,  BBIABM)KCHHE  THUIIOTE3bl,  BBHISIBIICHHE
3aBUCUMOCTH MEXJIy HCCIEAyeMbIMA BETUYMHAMH, OOBSICHEHUE TOTYyUYECHHBIX



pE3yNIbTATOB, MCIOJb30BAHHBIX HAYYHBIX MOHATHUMA, TCOPUH M 3aKOHOB, YMEHHE
JIeJaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBIJCIATH CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KIETOK MPOKAPHOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTraHHU3MOB, OCOOCHHOCTH
IPOLIECCOB: OOMEHa BEILECTB M NPEBPAIICHUS SHEPIruu B KIeTKe, (OTOCUHTE3A,
IJIACTUYECKOTO W JHEPreTHUYecKoro oOMEeHa, XEMOCHHTe3a, MHUTO03a, Meio3a,
OIUIOIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYAIBHOIO pa3BUTHS  OpraHU3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJYyYCHHbIEC 3HAHUS Ui OOBSCHEHUS OMOJIOTUYECKUX
MPOLIECCOB U SIBJICHUH, JIsl MPUHATUS MPAKTUYECKUX PEIICHUN B MOBCEAHEBHOU
XKU3HM C LeJbl0 o0ecredeHus: 0e30IacHOCTH CBOETO 370pOBbS M 3J0POBBS
OKPYKAIOIUX JIOAEH, COOMI0IEHNs HOPM IPAMOTHOIO IMOBEJICHUS B OKPY KAIOIIEH
OPUPOJHON cpene, NMOHUMaHHE HEOOXOJUMOCTH HCIOIb30BAaHUS JOCTHKEHUIM
COBPEMEHHOU ouonoruu " OMOTEXHOJOTUA 1 PalUOHAIBHOTO
IPUPOAOTIOIb30BAHNUS;

YMEHHE pelaTh »JJIEMEHTAapHble TIE€HETHYECKHE 3aJaud Ha MOHO- U
JUTUOPUIHOE CKpEIlMBaHUE, CLEIUICHHOE HAcleI0OBaHUE, COCTaBISATh CXEMBbI
MOHOTMOPHUIHOTO CKpPEIIMBAHUS IS Mpe/ICKa3aHus HACIEIOBaHUSl MPU3HAKOB Yy
OpraHU3MOB;

YMEHHE BBIMONHATH J1A0OPAaTOPHBIE M MPAKTHUECKHE padOThl, COONIOAATH
npaBuiia npu padbote ¢ yueOHbIM U Ja00paTOPHBIM 000PYAOBAHUEM;

YyMEHUE KPUTHYECKH OIIEHUBAaTh M HWHTEPHPETUPOBATH HHPOPMALIUIO
OMOJIOTMYECKOTO  COJEPKAHMSI, BKIIOYAIONIYIO IICEBIOHAYYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpPEeICTBa MAacCOBOM MH(pOpPMAIMH, HAyYHO-TIOMYJISIPHbIC
MaTepuaibl), STUYECKHE acCleKThl COBPEMEHHBIX HCCIENOBaHUM B Ouojorumy,
MeJUIMHE, OMOTEXHOJIOTUH;

YMEHUE CO03[1aBaThb COOCTBEHHBIE ITMCbMEHHBIE W YCTHBIE COOOIICHMUS,
00001mass 6MOIOTHYECKYI0 MH(POPMAIIUIO U3 HECKOJBKUX MCTOYHUKOB, TPAMOTHO
MCIIOJIb30BATh MOHATUITHBIN arnmapaT OMOJIOTHH.

[IpeameTHble pe3ysbTaThl OCBOCHUS yueOHOro mpeamera «buonorus» e 11
Kj1acce NOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIU OMOJIOTHH B CUCTEME HAYyUHOTO
3HAaHUSl ECTECTBEHHbIX HayK, B (DOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTUHbBI MHpa U HAYYHOTO MHUPOBO33PEHHUS, O BKJIAJE POCCUUCKHUX U
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTUE OUONOrUM, (DYHKIMOHATBHON
IPaMOTHOCTH Y€JIOBEKa ISl pEIICHUS )KU3HCHHBIX 3a/1a4;

YMEHHE pPACKPbIBaTh COJAEpKaHHE OHOJIOIMYECKUX TEPMHUHOB M MOHATHUM:
BU/I, TIONYJISALIUS, T€HOGOH, IBOJIOLMS, ABMKYLIUE CUJIbI ((PaKTOpPbI) IBOIIIOIMH,
MPUCIIOCOOJIEHHOCTh OPraHU3MOB, BHUJI000pa30BaHUE, SKOJOTHYECKUE (PaKTOPBI,



DKOCHCTEMA, MPOAYUEHTbI, KOHCYMEHTBI, PpEAYyLEHTbl, LENU [UTAHUS,
AKOJIOTHYECKas MUpaMuaa, OUoreoreHo3, ouocdepa;

YMEHUE H3/1aratb OWOJOrMYECKUE TEeOopuH (IBOJIOIMOHHAS Teopus Y.
JapBuHa, CHHTETHYECKAass TEOpHsSl DHBOJIOLMH), 3aKOHBl U 3aKOHOMEPHOCTH
(3apogsimeBoro cxonactBa K. M. bopa, uepenoBanus riaBHBIX HalpaBiICHUH H
nyTted spomoruu A. H. CesepuioBa, yuenus o 6uochepe B. WM. Bepnanackoro),
OMPENENATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CUCTEMAaM;

yMEHHUE BJIAJIETh METOJJaMU HAYYHOTO MO3HAHUS B OMOJIOTHU: HAOIIOICHNE U
OMHUCAHUE MKUBBIX CUCTEM, IPOLIECCOB W SIBJICHUW, OpraHU3allydsl U IMPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABMKEHUE  TUIOTE3bl,  BBISIBICHHE
3aBUCUMOCTH MEXIY HCCIETyEMbIMU BEIMYUHAMHU, OOBICHEHUE IOJTYUYECHHBIX
pEe3yJbTAaTOB, UCIHOJIb30BAHHBIX HAYYHBIX MOHSATHUN, TEOPUH U 3aKOHOB, YMEHUE
JIeJaTh BBIBOJIbI HA OCHOBAHUU MOJIYYE€HHBIX PE3YIbTATOB;

YMEHHUE BBIIENATh CYIIECTBEHHbIE MPU3HAKK CTPOCHUS OHOIOTHYECKUX
OOBEKTOB: BHJIOB, TOMYJSIUN, MPOIYIIEHTOB, KOHCYMEHTOB, PEAYIICHTOB,
OMOTeOEHO30B U  JKOCHUCTEM, OCOOCHHOCTH IMPOLIECCOB: HACJIEICTBEHHOU
M3MEHYUBOCTH, €CTECTBEHHOI'O0 OTOOpa, BHJI000pPA30BaHMS, MPUCTIOCOOIECHHOCTH
OpraHU3MOB, JIEUCTBHS HKOJOTMYECKUX (HAKTOPOB HA OpraHU3MbI, MEpeHoca
BEIIECTB M TOTOKAa JHEPTUM B DKOCUCTEMAaX, AHTPOINOTCHHBIX HW3MEHEHUU B
HKOCHCTEMax CBOEW MECTHOCTH, KPYTrOBOPOTa BELIECTB M OHOT€OXHMUYECKUX
IIUKJIOB B Onocdepe;

yMEHHUE MPUMEHATH MOJYUYEHHbIE 3HAHUS ISl OOBSCHEHUS OMOJIOTUYECKUX
IIPOLIECCOB U SIBJICHUM, JUISl IPUHATHSA NMPAKTUYECKUX PEILICHUM B IOBCEIHEBHOMN
KU3HU C IeNplo obOecriedeHus Oe30MacHOCTH CBOETO 3J0POBbS U 3/I0POBBS
OKPYKAIOIIUX JIOJIEH, COOMI0/IEHNS HOPM IPAMOTHOTO MOBEJICHUS B OKPY KAIOIIEH
NPUPOIHON cpejie, MOHMMAHUE HEOOXOJMMOCTH MCIOJIB30BAHUS JTOCTHXKEHHM
COBPEMEHHOW OMOJIOTHH JIJISl PALIMOHATIBHOTO MPHUPOA0IOIb30BAHUS;

yMEHHUE pemiaTh dJIeMEHTapHbIC OMOJOTUYECKUE 3a7a4H, COCTABIISITH CXEMBI
MepeHoca BEIIEeCTB U SHEPTUU B SKOCHUCTEMaX (IIETH MUTAHMS);

YMEHHUE BBINOJHATh JTA0OPATOPHBIE U NPAKTUYECKUE PpabOThI, COONIIOAATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYIOBAHUEM;

yMEHUE KPHUTHYECKH OIICHMBATh M HWHTEPHPETUPOBATH HH(POPMAIIUIO
OMOJIOTUYECKOTO  COJIEPKaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
pa3TUYHBIX UCTOYHUKOB (CpecTBa MaccoBOW MH(OpMaUU, HAYYHO-TOMYJISIPHbIE
Matepualbl),  paccMaTpuBaTh  IOOAJbHBIE  DKOJOTUYECKHE  MPOOJIEeMbl
COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHUE CO3/1aBaThb COOCTBEHHBIE IMCHMEHHBIE U YCTHBIE COOOIICHMUS,
0000111as8 GMOJIOTMYECKYI0 MHPOPMALIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
UCII0JIb30BaTh NOHATUIHBIN anmapaT OMOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUJIACC
KoJsun4yecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3jiesioB U TeM undposbie
Ne ni/m P Konrpoabnubie | IpakTuuecku (upp )
NporpamMmsl Bcero o0pa3oBaTejibHbIE
padoThI e padoThbI
pecypchbl
bu6mmoreka [JOK
! buonorus kak Hayka 2 0.5 05 https://m.edsoo.ru/7f41¢292
2 JKuBbie CUCTEMBI U UX OpraHU3aIus 1 bubmmorexa [JOK
p H https://m.edsoo.ru/7f41¢292
3 XHUMUYECKUN COCTAaB U CTPOCHUE KIIETKHU 8 1 bubmmorexa [IOK
P https://m.edsoo.ru/7f41¢292
bubmuoreka [JOK
4 K
HBHEACATENLHOCTD KIICTKH 6 https://m.edsoo.ru/7f41¢292
5 Pa3zmHoxeHMEe 1 MHAUBUIYaIbHOE PA3BUTHE 5 0.5 | bubnmoreka [JOK
OpPraHU3MOB ' https://m.edsoo.ru/7f41¢292
6 HacnencrBeHHOCTh M HI3BMEHYMBOCTD 2 15 bubmuorexa [JOK
OPTraHu3MOB ' https://m.edsoo.ru/7f41¢292
7 Cenekiust opranu3mMoB. OCHOBBI 3 0.5 bu6muoreka [IOK
OMOTEXHOJIOTHU ' https://m.edsoo.ru/7f41¢292
bu6mmoreka [JOK
P 1
8 C3CPBHOC BpeMA https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1.5 4




11 KUIACC

KoaunuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM uudgpoBbie
Ne ii/m P Kontpoabunl | IlpakTuueckue (1upp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
e padoThbI padoThbI
pecypchl
bu6mmoreka [IOK
1 IBOMOIHOHHA GHONOTH ? 0.5 I https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 0.5 0.5 bubnuoreka [JOK
3emite ' ' https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
3 OprauH3Mbl # OKpyKaiowas cpesia > 0-5 ! https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
4 CooO01iecTBa v YKOJIOTHYECKUE CUCTEMBI 9 0.5 hits:/m.edsoo.ru/7f4 1cc74
bu6mmoreka [JOK
> Peseproe Bpems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 34 2 2.5




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUJIACC
KosmmuecTBo yacos DJIEeKTPOHHbIE
undposbie
Nen/m | Tema ypoka KoHTpoabHbI IIpakTnueckue op
Bcero o0pa3oBaTejibHbIE
e padoThbI padoThI
pecypcsl
bu6nuoreka [JOK
1 buonorus B cucreme Hayk 1 0.5 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
) buonornueckue cucTemsl, MPOLECCH U UX 1 bubnmnoreka [JOK
HU3y4YEHUE https://m.edso0o.ru/863e6564
3 XuMHYeCKu cocTaB KieTkd. Boja u 1 bubmuorexa [JOK
MHUHEPAJIbHEIE COIN https://m.edsoo.ru/863e674e
bubnmoreka [JOK
4 b . 1
KA COCTaB " CTpoeHHe 6eHKOB httDs://m.edsoo.m/863e6b72
depMeHTHl — OMOJIOTHYECKHE
karanu3atopsl. JlaboparopHas padora Ne 1
5 «M3y4yeHne KaTaTuTHYECKON aKTUBHOCTU 1 0.5 bubmorexa HOK
y ’ https://m.edsoo.ru/863e6b72
(hepMeHTOB (Ha MpUMepe aMUIIa3bl WIH
KaTaJas3bl)»
MeTo/ibl TO3HAHUS KUBOU HPUPO/IBI.
6 [IpakTuueckas padorta Ne 1 | 05 bubmuoreka [IOK
«Hcrionp30BaHue pa3IMUHbIX METOJIOB IIPU ) https://m.edsoo.ru/863e6122
M3YYCHHH OMOJOTUYECKHX OOBEKTOBY
bu6nmmoreka [JOK
7 v I 1
[TICBOMBL. JHITHABE https://m.eds00.1ru/863e6870
8 Hyxneunossie kucinotsl. ATD 1 bubnunoreka IIOK




https://m.edsoo.ru/863e6d5¢

I/ICTOpI/IH " MCTOABI U3YUYCHUS KIICTKH.

bubnuoreka [JOK

9
Knerounas Teopus https://m.edsoo.ru/863e6e88
10 Knetka kak 1ieoctHas xuBasi cuctrema
CtpoeHne 3yKapuOTHYECKOUN KIIETKH.
JlaboparopHas pabota Ne 2 «3yuenue bubmuorexa [JOK
11 CTPOEHUS KJIETOK PACTEHUM, )KUBOTHBIX, 0.5 https://m.edsoo.ru/863e6ff0
rpu0OOB 1 OaKTEepUi 10T MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TFOTOBBIX MUKpOIIpEINapaTax u uX OMUCAHHUE)
but6mmoreka [JOK
12 Obmen BemecTs uti MeTa0oTH3M https://m.edsoo.ru/863e766¢
bubnmoreka [JOK
13 PorocunTes. XemocnHTes https://m.eds00.1u/863e7c98
bubnuoreka [JOK
14 2 i1 00
HEPTETHHCCKI OOMEH https://m.edsoo.ru/863e7aae
JKu3HEeHHBIN ITUKIT KJIETKU. [leneHne KiIeTKu.
Murto3. JIaboparopHast pabota Ne 3
15 «Habnronenne MuTo3a B KJIIETKaX KOHYHUKA 0.5 bubmmorexa [IOK
A ' https://m.edsoo.ru/863e7dc4
KOpEeIIKa JIyKa Ha TOTOBBIX
MUKpOIpenapaTax»
16 buocunTte3 6enka. Peakiiys MaTpuuHOTO bubnnoreka [JOK
CUHTE3A https://m.eds00.ru/863e796e
bubnuoreka [JOK
1 T —
/ pasCII — OuoCHHTE3 Oenka https://m.eds00.ru/863e796e
bubnuoreka [JOK
18 Hexknero e ¢po JKU3HUA — c
TOUHBIC (POPMEI KH3HI — BUPYCEI https://m.edsoo.ru/863e7540
19 ®opMbl pa3MHOKEHHS] OPTaHU3MOB bubmorexa [IOK

https://m.edso0.ru/863e81b6




https://m.edsoo.ru/863e831¢

bubnuoreka [JOK

20 Meiio3
https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U Pa3BUTHE MOJIOBBIX KJIETOK.
OmnonorBopenue. Jlaboparopnast pabora No bubnmoreka [JOK

21 0.5
4 «M3ydeHne cTpOCHUS TOJIOBBIX KJIETOK Ha https://m.edsoo.ru/863e81b6
TOTOBBIX MUKPOTIpErapaTax»

bubnuoreka [JOK
22 NunuBuayansHOE pa3BUTHE OPraHU3MOB 0.5
AHBIAY P P https://m.edsoo.ru/863e8436

” ['eneTnka — Hayka 0 HACJIEJACTBEHHOCTH U bubnmoreka [JOK
W3MECHYUBOCTHU https://m.edsoo.ru/863e8612

24 3aKOHOMEPHOCTH HACJIeI0BAHUSI PU3HAKOB. bubnmnoreka [JOK
MoHOTHOPUIHOE CKPEITUBAHUE https://m.edsoo.ru/863e8878

25 JlurnOpuiHoe CKpeuBanyue. 3aKkoH bubnunoreka LIOK
HE3aBHCUMOI'0 HACJIEAOBaHUS IIPU3HAKOB https://m.edsoo.ru/863e89a4
CueruieHHOE HaclleZJOBaHUE TPU3HAKOB.

JlaGopaTtopHnas padora Ne 5 «M3yuenue

26 €3yJIbTaTOB MOHOTHOPHUTHOTO U 0.5 bubmmorexa [TOK
pesy pHA ’ https://m.eds00.ru/863e8¢60
JTUTUOPUTHOTO CKPEUIMBaHUS Y APO30(PHIIBI
Ha TOTOBBIX MUKpOTIpEnaparax»

7 I'enetuka nona. HacnenoBanue npu3HaKkos, bubmuorexa [JOK
CLIECIUICHHBIX C ITOJIOM https://m.eds00.1ru/863e8c60
N3menunBocTh. HenacnencTBenHas
M3MEHYMBOCTH. JIJaboparopnas padota Ne 6.

28 Nzyuenne MmoanuKamoHHON 0.5 buGnnorexa [IOK

M ) https://m.edsoo.ru/863e8efe
W3MEHYUBOCTH, IIOCTPOCHUE BApUAIIMOHHOTO
psAla 1 BapUallMOHHOW KPUBOM»
29 HacnencrBeHHas U3MEHYUBOCTb. 0.5 Bbubanorexka [JOK




JlaboparopHast pabota Ne 7. « AHanu3
MyTaluid y Tpo30(HIIbI HA TOTOBBIX

https://m.edsoo.ru/863e8efe

MUKpOIIpenapaTax»
bubnuoreka [JOK
30 T'enernka uenoseka ! https://m.edsoo.ru/863e8d78
PesepBHeIil ypok. O000IICHHE 10 TeMe
31 «HacneacTBeHHOCTh U H3MECHYHUBOCTD 1
OpPTaHU3MOB
bubnuoreka [JOK
32 Cenexuns Kax nayka u npouece ! https://m.edso00.1ru/863¢9214
1 Metoabl U JOCTUKEHUS CENEKIINU PACTEHUM 1 bubnmnoreka [JOK
M )KMBOTHBIX https://m.eds00.1ru/863e9214
bubnuoreka [JOK
34 buorexHonorus kak oTpaciib Iponu3BOJACTBA 1 0.5 hitps://m.cdsoo.r/86369336
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 34 1.5




11 KUIACC

KoanuecTBo yacos DJIeKTPOHHbIE
undposbie
Nen/m | Tema ypoka Kontpoannsl | IIpakTuuyeckue p
Bcero o0pa3oBaTejbHbIE
e padoThbI padoThI
pecypchl
1 DBOJIIOLMS U METOJIbI €€ U3yUEHUS 1 bubmmorexa [TOK
H g Y https://m.edsoo.ru/863ea20e
) Hcropus pa3Butus npeacTaBicHuit 00 | bubmuoreka [IOK
3BOJIIOIIAU https://m.eds00.1u/863e9570
but6mmoreka [JOK
3 M 1
HKPOIBOTIONHA https://m.edsoo.ru/863e9cle
[Tomynsius xKak sIeMeHTapHasi equHUIA
4 Bua u sBomonnn. JlabopaTtopHast padora Ne | 05 bu6muoteka [HIOK
1 «CpaBHEeHME BUAOB MO ) https://m.eds00.ru/863e¢99¢6
MOP(}OTOTrHIECKOMY KPUTEPHIO)
5 JBuokyuiue cuibl (3NeMeHTapHbIe (HaKTOPbI) | bubmuorexa [JOK
3BOJIOLIUN https://m.edsoo.ru/863e9da4
bu6mmoreka [IOK
6 Ectecte i 0TO 1
CTECTBEHHBII OTOOP 1 ero dopme! https://m.edsoo.ru/863e9ed0
Pe3ynbpTarhl HBOIIONMN:
IPUCIIOCOOIEHHOCTh OPTaHU3MOB U
. BUI000pazoBanue. JlaboparopHas padora No 1 0.5 bubmuoreka [JOK
2 «Onucanue MprucrocoOJIeHHOCTH ' https://m.edsoo.ru/863e9fde
opranusma 1 €€ OTHOCUTEILHOTO
Xapakrepa»
8 HanpaBnenust 1 myTu MakpO3BOJIIOIUN 1 bubmorexa [TOK
P Y P t https://m.edsoo.ru/863e9cle




9 HeobpaTumocTs 3BOMIONINN
10 Hcropus xu3HU Ha 3eMile U METOABI €€
WU3Yy4YECHUS
11 ['mnoTte3pl MPOUCXOXKACHUS )KU3HU HA 3emiie bubmmorexa [TOK
https://m.edsoo.ru/863eaSa6
12 PazBuTue *u3HU Ha 3eMJie 110 ApaM U bubnuorexa [JOK
rnepuoaam https://m.edsoo.ru/863eabbe
OcCHOBHBIE 3TaIlbl 3BOIIOLUN PACTUTEIHEHOTO
13 U >kuBOTHOTrO Mupa. [Ipaktuueckas pabora 05 bubmuorexa [JOK
No 1 «M3yueHue uckomnaemMbix OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHUM U )KUBOTHBIX B KOJUICKIUSIX)
14 CoBpeMeHHas cucTeMa OpraHudecKoro Mupa bubmmorexa [TOK
https://m.edsoo.ru/863ea48e
15 DBOJIIOLMS YeJIOBEKa (AaHTPONOTEHES) bubmmorexa [TOK
https://m.edsoo.ru/863eac2c
16 JBrxyuiue cuibl ((hakTophl) aHTPOIIOTEHE3a ngg;;fg;gﬁ}; 63eaddd
17 OCHOBHBIE CTaIMM 3BOJIOLNH YEIOBEKA
13 YenoBeueckue packl U MPUPOJIHBIE bubmuoreka [JOK
aJlalnTalliy dyeJIOBEKa https://m.edsoo.ru/863eaea2
PesepBubIil ypok. O6001IEHIE TIO TEME
19 «BO3HUKHOBEHHE U Pa3BUTHE )KU3HU HA
3emuie»
20 DKOJIOrHUs KaK HayKa
)1 Cpenpl OOUTaHHS U YKOJIOTHYECKUE bubnmnoreka [JOK
(hakTopbI https://m.edsoo.ru/863eafec
2 Abuotnueckue akropsl. JlaboparopHas 05 bubnmoreka [IOK

pabota Ne 3. «Moponoruueckue

https://m.edsoo.ru/863eb10e




0COOEHHOCTH PacTeHUH U3 Pa3HBIX MECT
obutanusy. JlaboparopHas padora Ne 4.
«BrnusiHME cBeTa Ha POCT U pa3BUTHE
YEePEHKOB KOJIEyCa»

23 buotnyeckue hakTops bubmmorexa [JOK
https://m.edsoo.ru/863eb348
DKOJIOTHYECKHUE XapaKTEPUCTUKU
24 nonyssinuy. [Tpaktuueckas padorta Ne 2 0.5
«ITocy€T TIOTHOCTH MOIYJISAUUN PA3HBIX
BHJIOB PACTCHUIN»
25 Coo0riecTBa OpraHu3MOB — OHOIICHO3 ngi;gf:;igroug&e ba6a
bubnmnorexa [JOK
26 DKOJIOTHYECKHE CUCTEMBI (IKOCUCTEMBI) https://m.edsogru/863eb46a
OcHOBHBIE TIOKA3aTENN IKOCUCTEMBI.
27 Okonoruueckue nupamuabl. CBoicTBa bubmorexa LHOK
skocuctem. CyKIecens https://m.edsoo.ru/863eb5Sfa
28 [IpupoaHbie 3KOCHCTEMBI
29 AHTPONOTE€HHBIE YKOCUCTEMBI
30 buocdepa — rinobanpHas sxocucTeMa bubmuoreka [JOK
3emiu https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTH CYIIIECTBOBAHUS bubnuorexa [JOK
ouocdepsl https://m.edsoo.ru/863ebd16
32 UYenosedecTBo B Ouocdepe 3emin
1 Cocy1iecTBoBaHUE TPUPOBI U bubnmnorexa [JOK
4eJI0OBEYECTBA https://m.edsoo.ru/863ebale
14 PesepBHbIit ypok. O60011I€HE TEMBI

<(COO6H_IGCTBa H 3KOJIOTHYCCKHUE CUCTCEMBID»




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34

2.5




YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

- buonorus / ITaceunuk B.B., Kamenckuii A.A., Pyonos A.M. u apyrue /Iloxg
pen. [laceunuka B.B., Axunonepnoe o6mectBo «M3narensctBo «IIpocsemiennes
- buonorus, 11 knacc/ benses [1.K., bopoaun [1.M., deimiui I'.M. u apyrue;
nox penakiuei bensesa J[.K., demmimuna .M., AkuronepHoe 00111eCTBO

«M3parenscTBO «lIpocBemieHne

METOANYECKUE MATEPUAJIBI IJISI YUUTEJIA

- A.YO.Monnera. A.B.Topranos. buonorus B cxemax u tabnumax 9KCMO
Mocksa. 2012 1

- I'. N. Jlepuep. buonorus. [onubiii cipaBOYHUK 115 TOATOTOBKU K E ' 3. M.
Actpens 2012 1

- 'oroBumcs k EI'D. O0mas 6uonorus M [Ipoda 2012 r

- EI'D. O6mas 6uonorus. KoHTponbHbIE U3MEPUTENbHBIE MaTepHaibl M
ITpocBemenne 2012 ¢

- W.P. MyxamemkaHoB. MacTtepckas yuurtens « TecTsl, 3a4eTsl, 6aumonpocs! 10-
11 kmace» M «BAKO» 2007 ¢

- T A JloBkosa. [Ioaroroska k oiumimagam 1o ouonoruu 8-11 ximaccos. M

Aiipuc-nipecc 2011



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
UHTEPHET

www.informika.ru - anekrponssiii yueonuk "buonorus" (sep. 2.0 - 2000) u3
nukiia "OOyyaromue SHIUKIoneuu" . - YueOHbIi Kypc, KOHTPOJIbHBIE BOIPOCHI.

www.college.ru - paznen "OTkpbiToro kouiemka" no buonoruu. YueOHUK,
Mozenu, On-line TeCThl, yUUTENIO.

www.skeletos.zharko.ru - "OnopHo-nBurarenpHas cucteMa 4eyioBeka'.
OO0pazoBaTenbHbIN callT no npeameTy buonorus, kypc Uenosexk.

www.biodan.narod.ru - "buolan" - buonorus ot J{ansl. HoBoctu u 0630pb1
no Ouonoruu, 3kosoruu. [Ipodnemsl u Teopun. EcTh TeMaTHUYeCKHE BBITYCKH,
dboToranepeu, buorpaduu BeIUKUX YUEHBIX, CIIEIICIOBAPD.

www.bio.lseptember.ru - s yauteneit " uay Ha ypox buonorun".

www.bio.1september.ru - razera "buonorus"

www .kozlenkoa.narod.ru

www.festival.1september.ru - @ecTuBanb NegarOrMICCKUX UICH
"OtkpsiThiil ypok" 2006 - 2007. Paznen "lIpenogaBanue ouomoruun"

www.charles-darwin.narod.ru - Yapnb3 Jlapun: Ouorpadust u KHUTH
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