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Coneprxkanue y4eOHOIO0 npeamMera

10 KJIACC

Tema 1. buoJiorusi Kak Hayka.

Bbuonorus xak Hayka. CBa3b OHOIOTHH ¢ O0IIECTBEHHBIMH, TEXHUUECKUMH U JPYTUMH €CTECTBEHHBIMU HayKaMu, (pumocodueid, STUKOM, SCTETUKON 1 IPABOM.
Ponp 6uonoruu B opMupoBaHur COBpEMEHHON HAay4YHOUH KapTUHBI Mupa. CucreMa OMOJIOrnYecKUX HayK. MeTo/Ibl MO3HAHUS KUBOU MPUPO/II (Habt0AeHHe,
HKCIIEPHUMEHT, OUCaHKe, U3MEPEHNUE, KIIacCH(PHUKALINs, MOICTUPOBAHUE, CTATUCTHUECKAs 00pabOTKa JaHHBIX).

Lemoncmpayuu: Ioprpersr: U. lapsun, I. Mennens, H.K. Konbios, JIx. Yorcon u @. Kpuk. Tabmuis! u cxembl: «MeToapl TO3HAHUS )KUBOU TPUPOIBD».
Jlabopamopnvie u npakmuuecxkue pabomsi: [Ipakrrnaeckas padora Ne 1. «Vcmonp3oBaHue pa3IMUHBIX METOIOB MPU U3YUYEHUU OHOJIOTHYECKIX OOBEKTOBY.
Tema 2. 7KuBble cucTeMbl U HX OPraHU3aLMs

Xussie cucremsl (OnocucTeMbl) Kak MpenaMeT u3ydeHus Ouonoruu. OTIWYHME KUBBIX CUCTEM OT HEOpraHMYecKoW mpupozsl. CBOHCTBa OMOCHCTEM M HX
pazHooOpasue. YpOBHU OpraHHU3allMl OHOCHUCTEM: MOJICKYJSPHBIN, KIETOYHBIN, TKAaHEBBIM, OPraHU3MEHHBIH, MOMYISIMOHHO-BUAOBOM, IKOCHCTEMHBIN
(OmoreoneHOTHYECKHUH ), OMOCHEPHBIIA.

Hemoncmpayuu: Tabnuupl u cxembl: «OCHOBHBIE PU3HAKH KU3HNY», « YPOBHU OpPraHU3AIMU KUBOU Mpupoas». ObopynoBanue: Mmoaenb monekyinsl JJHK.
Tema 3. XuMu4ecknii COCTaB M CTPOEHUE KJIETKH

XUMHUYECKUM COCTAB KJIETKU. XUMUYECKHE FIIE€MEHThI: MAKPO3JIEMEHThI, MUKPO3JIeMEHThI. Bona u MuHepanbHble BemecTBa. @yHKIIMU BOJbI U MUHEPAJIbHBIX
BemecTB B kieTke. [logmepikanne ocMormueckoro Oananca. benku. CocraB u cTpoeHue OSIKOB. AMHUHOKHCIOTEI — MOHOMEpHI OenkoB. HezameHumble n
3aMEHUMbIE aMHUHOKHCIOTB. AMHHOKHCIOTHBIM COCTaB. YPOBHU CTPYKTYpbl OETKOBOW MOJIEKY/Jbl (MIEPBUYHAS, BTOPUYHAS, TPETHUYHAs U YETBEPTHUUHAsS
CTpyKTypa). XUMHUYECKHE CBOMCcTBa OenkoB. buonormueckue GpyHkmm 6einkoB. @epMeHTH — OnoIornyeckue karanuzatopel. CtpoeHue pepMeHTa: aKTHBHBIN
LEeHTp, cyocTparHas crneuupudnocts. Kodepmentsl. Burtamunbl. OTinums GepMEHTOB OT HEOPraHMYECKHUX KaTajau3aTopoB. YIVIEBOJBI: MOHOCAXapH[bI
(Tmroko3a, pubo3a M Je30kcupru003a), aucaxapujibl (caxaposa, JIaKTo3a) M ToJMcaxapuabl (Kpaxmai, TIHKOTeH, IeJUIiio3a). buonorndeckue QpyHKIMU
yreBoAoB. Jlunuael: Tpurunepuasl, Gochomunuasl, crepouasl. ['mapodunsHo-rupodoOHbIe cBoiicTBa. buonornueckue ¢pyHkuuu nununoB. CpaBHEHHE
YIJIEBO/IOB, OEJIKOB U JIMMUJI0B KaK UCTOUHUKOB 3Heprun. Hykneunnossie kucnotsl: JJHK u PHK. Hykneotuasl — MoHOMEpBI HyKI€MHOBBIX KUCI0T. CTpoeHue
n pynknuu JAHK. Crpoenne u ¢ynkunun PHK. Buast PHK. AT®: crpoenune u ¢ynkuuu. [utonorus — Hayka o kierke. Kierounas Teopus — npumep
B3aMMOJAEHUCTBUS Uil U (aKkTOB B HAyYHOM IO3HAHWU. MeToabl M3yueHus KkieTku. KieTka kak menocTHas kuBas cuctema. OOIne MpU3HAKK KIIETOK:
3aMKHYTas HapykHas MmeMOpana, mojnekynbl JJHK kak renetndeckuii anmapar, cuctema cuHTe3a Oelka.

Tunsl KIETOK: 3yKapuoTHyeckas M INpokapuornyeckas. OCOOEHHOCTH CTpOeHMs NpokapuoTrhyeckon kieTku. Kierounast crenka Oaxrepuil. CtpoeHue
9YKapHOTHUYECKOM KJIeTKH. OCHOBHBIE OTJINYUS PACTUTEIbHOM, )KUBOTHOM M rpuOHOM KiIeTKU. JIOBEpXHOCTHBIE CTPYKTYpbl KJIETOK — KIJIETOYHas CTEeHKa,
IJIMKOKAJUKC, ux pyHkuuu. [Inazmarnueckas memOpana, e€ cBoiictBa U pyHKiuu. [{utonnazma u e€ opranousl. OnHoMeMOpaHHbIE OPraHOUIbI KIETKU:
OIIC, anmnapar ['onpaxu, nu3ocomsl. [1omyaBTOHOMHBIE OpraHOMIbI KJIETKH: MUTOXOHAPUH, IutacTuabl. IIponcxoxkaeHne MUTOXOHIpUM U TuiacTuA. Buabl
wiactul. HememOpaHHble OpraHOU/IbI KIETKH: pUOOCOMBI, KIIETOYHBIN LEHTP, LIEHTPUOIHN, PECHUYKH, KTYTHUKU. DYHKIIMKA OpraHOUIOB KJIETKU. BitoueHus
Snpo — perynsaTopHbiil neHTp KiaeTku. CTpoeHue spa: siepHas 000JI04Ka, Kapuoria3mMa, XpOMaTrH, SIpHIIIKO. XpOMOCOMBL. TpaHCHOPT BELIECTB B KIIETKE.
Jemoncmpayuu: 1loprpersl: A. JleBenryk, P. I'ykx, T. llIsann, M. Illnelinen, P. Bupxos, [Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K.M. bap.
Huarpammel: «Pacrpenenenne XUuMHUECKUX 3JEMEHTOB B HEXHMBOW Ipupone», «Pacnpenenenne XUMHYECKUX 3JIEMEHTOB B JKUBOU mpupoae». Tabnuyvt u
cxemvl: «Ileproanueckas Tabnua XMMHUYECKHUX AJIEMEHTOBY», « CTpoeHHe MOJIEKYIIbl BoAb», «brocunTes 6enka», «CTtpoeHne Moekyisl Oenka», «CTpoeHue
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dbepmentan, «HyknemnoBwsie kuciotel. JIHK», «Ctpoenne momekynbl AT®», «CTtpoeHue 3yKapUOTHYECKOW KIEeTKH», «CTpPOCHHE XUBOTHOM KIICTKHY,
«CTpoeHue pacTUTENbHON KIIETKW», « CTpOEHHE IPOKAPUOTUUECKOM KIETKI», «CTpOEHHE s/ipa KIETKW», « YIIIEBOABD», «JINuab».

Obopyoosanue: CBETOBOM MHUKPOCKOMN, 00OpydOBaHWE [UIsl MPOBEACHHS HAOIIONEHUMN, M3MEPEHMH, SKCIIEPUMEHTOB, MHUKpOMpENnaparbl PacTUTENbHBIX,
KUBOTHBIX U OaKTEPUATBbHBIX KIETOK.

Jlabopamopnwvie u npakmuyeckue pabomol: JlaboparopHas padora Ne 1. «M3yueHne kaTalIuTUYECKOM aKTUBHOCTU ()ePMEHTOB (Ha IMPUMEPE aMHJIA3bl WU
Katana3sbl)». Jlaboparopuas padora Ne 2. «V3ydyeHue cTpoeHus KIETOK PaCTeHUH, )KUBOTHBIX U OaKTepHil 0] MUKPOCKOIIOM Ha TOTOBBIX MUKpOTIpenaparax u
UX OIHCAHUE.

Tema 4. ’KuzHeaeATeIbHOCTH KJIETKH

OOmeH BemiecTB, WIM MeTa0oau3M. AccUMWIAIUSA  (TUIACTUYECKHUH OOMEH) M TUCCUMIIIALMS (SHEPreTHUYEeCKUii 0OMEH) — JIBE CTOPOHBI €IMHOTO
nporecca MerabonmsMa. Poilb 3aKOHOB COXpaHEHHWS BEIIECTB W DHEPTUM B TMOHMMAHWM MeTabonmu3Mma. THmbl OOMEHa BEIIECTB: aBTOTPOQHBIA U
rerepoTpodubiii. Ponb ¢pepMeHTOB B 0OMEHE BEIIECTB U IMPEeBpaIleHUU SHepruu B kietke. @otocunrtes. CBeToBas u TeMHOBas (asbl hoTocuHTe3a. Peakiuu
dorocunTe3a. DpPeKTHBHOCTH POTOCHHTE3a. 3HaYeHNEe (HOTOCHHTE3a IS )KU3HM Ha 3emiie. BiusiHue ycnoBuil cpeapl Ha  (OTOCHHTE3 M CIIOCOOBI
MOBBILICHUS €r0 MPOAYKTUBHOCTHU y KyJIBTYPHBIX PACTCHUN. XEeMOCHHTE3. XeMOCHHTE3UPYIOIIMe OakTepuu. 3HaYeHNEe XeMOCHHTE3a JIJIs )KU3HU Ha 3emiie.
OHepreTuueckuii oOMeH B KieTke. PacuiemieHue BelIECTB, BbIJEICHUE U aKKyMYJIHPOBAHUE SHEPTUHU B KIIETKE. DTalbl JHEPreTUYECKOro 0OMeHa.
I'mukonus. bpoxenwe u ero Buubel. KucmopomHoe okucieHue, WU KieTouHoe abixaHue. OxucnurensHoe QocdopunupoBanue. DPPEKTUBHOCTD
SHepreTudeckoro obmeHa. Peakmmm marpuynoro cunresa. lenermueckas mHpopmarnms u JIHK. Peammszaunus renermueckoid mH(poOpManmm B KIETKE.
I'enernueckuii kom u ero coiictBa. Tpanckpumniusi — Mmarpuunblii cuHte3 PHK. Tpancnsuus — OuocunTe3 Oenka. Dtambl TpaHcnauud. KomupoBanue
aMUHOKHCIIOT. Postb pubocom B OuocuuTe3e Oenka. Heknerouneie popMbl  ku3HM — BHpYChl. Hctopust otkpeitus BupycoB ([I.W. MiBanOBCKHiA).
OcoOeHHOCTH CTPOEHHUS W KU3HEHHOTO IMKiIa BUpYycoB. bakrtepmodaru. bonesHu pacteHuii, >KMBOTHBIX M 4YEJOBEKa, BbI3bIBaeMble BHpycamu. Bupyc
umMmyHozaeduiuta yenoseka (BIY) — Bo3oyaurens CIIN1a. O6paTHas TpaHCKpUIILMS, peBepTa3a U uHTerpasa. [Ipoduiakruka pacnpocTpaHeHus: BUPYCHBIX
3a00J1eBaHui.

Hemoncmpayuu: Tloprpers: H.K. Konbros, /I.11. UBanosckuit, K.A. Tumupssen. Tabaunp! u cxemsl: «Tunbel nutanus», «Metabonusm», « MUTOXOHIPHSY,
«DHepreTHueckuit ooMen», «Xnopomiact», «Porocuntesy, «Ctpoernne JIHK», «Crpoenue u ¢pyHKunoHUpOBaHUE reHa», «CuHTe3 Oenkay, «l eHeTnueckuit
Kon», «Bupyce», «bakrepuodarny, «Ctpoenue  u xxu3HeHHBIH ki Bupyca CIINla, 6akrepuodaray, «Permkanus JJHK».

Obopyoosanue: monenu-antuukanuu «Yasoenne JIHK u Tpanckpunuusy», «buocuntes 6enkay», « CTpoeHue KieTku», Moaens cTpykrypsl JJHK.

Tema 5. PazmHoOKeHHe U MHANBHAYAJbHOE PA3BUTHE OPTaHU3MOB

Knetrounslit LUK, WK )KU3HEHHBIN UK KieTku. MHTepdaza u muto3. [Iponeccsl, mpoTekaroniue B uHTepdase. Permukanus — peakiiys MaTpU4HOTO CUHTE3a
JTHK. Crpoenue xpomocoM. XpoMOCOMHBIN HA0Op — KapruOTHUII. [IUTIIONAHBIN 1 raruyionaHbIA XpOMOCOMHBIE HA0OpbI. Xpomatu ibl. LluTonoruueckiue 0oCHOBBI
Pa3MHOXKEHHS U HHIUBUAYAIbHOIO pa3BUTUS OPraHu3MOB. Jlenenue kieTku — Muto3. Craguu Muto3a. [Iponeccsl, mporcxoasdinue Ha pa3HbIX CTaAUsAX MUTO3A.
buonoruueckuii cmpicn muto3a. [Iporpammupyemas rudens kieTku — anonto3. @opMbl pa3MHOXKEHHS OPraHU3MOB: Oecrosioe U moysoBoe. Buabl 6ecrionoro
Pa3sMHOXKEHUS: JIeIeHHe HaJBOE, TOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOPa30BaHKe, BEreTaTUBHOE pa3MHOXKEHHE. MICKyCCTBEHHOE KJIOHMPOBaHHE
OpraHU3MOB, €Tr0 3HaueHue i cenekuuu. [lomoBoe pasMHOXKEHHE, ero omuuus OT Oecrmosnoro. Meio3. Craaum Meriosa. Ilporeccsl, mpoucxonsime Ha
cragusx Meio3a. [loBenenue xpomocoM B Meiioze. Kpoccunrosep. buonoruueckuii cMbici v 3Ha4eHUE Meiio3a. ['ameTorenes — nporecc 00pa3zoBaHus MOJIOBBIX
KJIETOK Yy >KUBOTHBIX. [lo/IOBBIE ’kene3bl: CEMEHHMKH U SMYHUKU. OOpa3zoBaHHe M pa3BUTHE MOJOBBIX KJIETOK — raMmeT (CIepMaTo30uj, sIeKieTka) —
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cnepmarorene3 u ooreHe3d. OCOOCHHOCTH CTPOCHHS SIMIEKIETOK M crepmaro3ouioB. OmnonorBopenue. IlapreHorenes. MuauBuiyanbHOe pa3BUTHE
(oHTOTEHE3). DMOpHOHAILHOE pa3BUTHE (IMOpHUOTeHe3). DTambl SMOPHOHAIBHOTO PA3BUTHSA y TO3BOHOYHBIX JKMBOTHBIX: ApPOOIICHHE, racTpyJysuus,
opranorene3. [loctamOpuonaneHoe  pas3BuTHe. THUIBI TOCTAIMOPUOHAIBHOTO PA3BUTHS: IPSIMOE, HenpsAMoe (JInYMHO4HOE). BiiusHue cpeipl Ha pa3BUTHE
OpraHu3MoB, (pakTopbl, CIOCOOHBIE BBI3BIBATH BPOXKAEHHBIE ypoAcTBa. PocT u pazButue pacteHuil. OHTOTE€HE3 LIBETKOBOTO PACTEHUS: CTPOCHUE CEMEHH,
CTaJUu PA3BUTHUS.

Hemoncmpayuu: Tabmuupl U cxeMbl: «DOpMBbI Pa3MHOXKCHHSI OPraHU3MOBY, «J|BOWHOE OIUIONOTBOpPEHHME Y IIBETKOBBIX pacTeHui», «BererarnBHOe
pPa3sMHOXKECHHUE pacTeHU», «Jlenenue kieTku 6akrepuity, « CTpOCHHE MOJIOBBIX KIETOK», « CTpoeHHE XpoMOCOMBbI», «KiteTounsrit nukim», «Permukarus JJTHK»,
«Murosy, «Meiio3», «lIpsmoe u HenpsiMoe pa3BUTHEY», «['aMeTOreHe3 y MIEKONUTAIOUIUX U YeI0BeKa», « OCHOBHBIE CTaJIMU OHTOI'€HE3aY.

Obopyoosanue: MUKPOCKOMN, MUKpoIripenapaTsl «CriepMaTo301/ ikl MICKOMUTAIOIIETOY, «SIilekIeTka MieKonuTaouero», «Kapuokunes B KJeTkax Kopelka
JyKa», MarHUTHAsI MOZIeIb-aTuInKanus «Jlenenne kietkm», moaens JJHK, Mmonens Merada3sHoli XpOMOCOMBEL.

Jlabopamopunvie u npaxmuueckue pabomwi: JlabopatopHas pabora Ne 3. «HabGnromenume MuTO3a B KJIETKaX KOHUMKA KOpEIIKa JIyKa Ha TOTOBBIX
MuKpomnpenaparax». Jlaboparopnas padora Ne 4. «M3ydyeHue cTpoeHUs MOJOBBIX KJIETOK Ha TOTOBBIX MUKPOIIPENapaTaxy.

Tema 6. HacjiencTBEeHHOCTh M U3MEHYMBOCTH OPraHU3MOB

[Ipenmer u 3amaun reHeTHku. McTopust pa3BUTHS TeHeTUKA. POITb IUTOJIOTUU U SMOPUOJIOTHH B CTAHOBJICHUH T€HETHKHU. BKIIa[ POCCHUCKHX U 3apyOCIKHBIX
y4€HBIX B PAa3BUTHUE TE€HETHUKU. METOJbl TeHETUKH (THOPUAOIOTHMYECKHM, UTOTCHETUYECKUN, MOJEKYISIpHO-TeHeTuYecKuii). OCHOBHBIE T'€HETUYECKUE
NoHATHUS. [ eHeTnYeCcKas CHMBOJIMKA, UCIIOJb3yEeMasi B CXEMax CKpPEIIUBAHUM.

3aKOHOMEPHOCTH HAacClIeZIOBaHUs MPU3HAKOB, ycTaHoBiIeHHble [. Mennenem. MoHOTHOpUIHOE CKpellMBaHUE. 3aKOH €AMHOO00pa3usi THOPUAOB MEPBOrO
nokosnenud. [IpaBuio 1oMuHHpOBaHMS. 3aKOH pacllieryieHus npusHakoB. ['unore3a uuctorsl ramet. [loaHoe u HenmonHoe noMuHMpoBaHue. urubpuaHoe
CKpellMBaHue. 3aKOH HE3aBHCUMOTO HaClleZIOBaHUs MPU3HAKOB. [lUToreHeTnyeckrne OCHOBBI JUTUOPHUIHOTO CKPEUTUBAaHUS. AHAIU3UPYIOIIEe CKpelUBaHUE.
Hcnonp3oBaHue aHaIM3UPYIOLIETO CKpEIIMBAHUS AJIs OIpeneieHusl reHoTuna ocodu. CuenjeHHoe HacienoBaHue npusHakoB. Pabora T. Moprana no
CLICIUICHHOMY HacJIe0BaHUIO TeHOB. Hapynienue cuensieHrs reHoB B pe3yJbTaTe KpOCCUHIoBEpa. XPOMOCOMHAsl TEOPHUsI HACIIEACTBEHHOCTH. [ eHeTuueckue
KapThl. [ eHeTrKa noaa. XpoMOCOMHOE OIpeieieHre oja. AyTOCOMBI U MOJIOBbIE XpOMOCOMBI. [ OMOoraMeTHsbIe 1 reTeporaMmeTHble opranu3mMel. HacnenoBanue
MPU3HAKOB, CUEIUICHHBIX C IOJOM. M3MeHYnMBOCTH. BuUIbl M3MEHUMBOCTH: HEHACIECACTBEHHAs W HaclEeACTBEHHass. Ponb cpelnbl B HEHACIEACTBEHHOM
M3MEHYMBOCTH. XapaKTepUCTUKa MOIM(DUKAIMOHHOW W3MEHUYMBOCTH. BapuanuoHHBIH psii M BapuanuoHHas Kpusad. Hopma peakuuu mnpusHaka.
KonuyecTBeHHbIE U KaueCTBEHHbIE IPU3HAKK U UX HOpMa peakiuu. CBoicTBa MOIU(DUKAIIMOHHONW M3MeHYnBOCTH. HaciencTBenHas, Uiy TeHOTUIUYecKas,
M3MEHUYNBOCTh. KomMOMHAaTHBHAsT M3MEHYMBOCTh. Mel03 W TMOJOBOWM MPOIECC — OCHOBa KOMOWHATHBHOW HM3MEHYMBOCTH. MyTallMOHHAsh U3MEHYUBOCTD.
Knaccudukanus myranuii: TeHHbIE, XpPOMOCOMHBIE, TeHOMHbIE. YacToTa M MPUYMHBI MyTaruil. MyTarenHbsle (akTopbl. 3aKOH TOMOJIOTUYECKHUX PSAOB B
HaclieacTBeHHOM n3MeHunBoct H.W. BaBunoBa. BHesnepHas HAclleCTBEHHOCTh U M3MEHUYMBOCTh. [ eHeTHka 4denoBeka. Kapuorun demoBeka. OCHOBHBIE
METObl TEHETHKH YeNOBEKAa: TeHEeaJOTHYecKuil, ONM3HEIOBbIH, IUTOTCHETUYECKUN, OMOXMMHUYECKUH, MOJEKYIIpHO- TreHeTuueckuil. CoBpeMEHHOE
oTpesieJieHe TeHOTHUIIA: TOJHOTEHOMHOE CEKBEHHMpPOBaHUE, FeHOTUIIUpPOBaHUE, B TOM uucie ¢ nomoulsio [I1[P-ananu3a. HacnencrBennsle 3a0oseBaHMs
YelloBeKa: TeHHbIE O0JIe3HU, OOJIE3HH C HACIEACTBEHHOHN MpeapacloioKEHHOCThI0, XPOMOCOMHBIE Oone3Hu. CoMaruyeckue U TeHepaTHBHBIC MYTAallWU.
CrBosnoBbie KJeTKH. [IpuHIUIIBI 370pOBOTO 00pasza >KW3HHW, TUATHOCTHKU, MPO(DHIAKTHKYA W JICYCHUS TCHETHYECKUX Ooyie3Hed. Mennko-TeHeTHYecKoe
KOHCYJIBTUPOBaHUE. 3HAYCHNE MEIUIIMHCKON TeHETUKH B MPEAOTBPALICHUH U JICUSHUN TeHETHUECKHUX 3a00JICBaHHI YeIOBEKa.

Jlemoncmpayuu: Ioptpetsr: I. Mennens, T. Mopran, I. me ®Ppus3, C.C. Yersepukon, H.B. Tumodeen-Pecorckuii, H.J. BaBumos.
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Tabnuyer u cxemvl: «MOHOTHOPUIHOE CKPEIIMBAHUE U €r0 IIUTOI€HETUYECKasi OCHOBA», «3aKOH PACUICIUICHUSI U €ro IIUTOreHEeTHYeCcKas OCHOBaY, «3aKOH
YUCTOTHI rameT», «JlurubpumHoe ckpemuBaHuey, «lluTomorndeckue OCHOBBI AWTHOPUIHOTO CKpeUIuBaHUs), «Meio3», «B3anmopeiicTBre aienbHBIX
TeHOBY, «[ eHeTHUeCKHEe KapThl paCTEHUH, ’KUBOTHBIX U YEJIOBEKay, «[ eHeTnka nomna», «3akOHOMEPHOCTH HACJIEI0BAHNUS, CLIETNIEHHOTO € OJI0M», «KapruoTunsl
YelIOBEKa W JKUBOTHBIX», «BUabl M3MEHUYMBOCTHY», «MoaudukannoHHas U3MEHYHBOCThY», «HacnemoBanue pesyc- (akropa», «leHeTHKa Tpymm KpOBHY,
«MyTannoHHas U3MEHYUBOCTbY.

Obopyodosanue: Mozenu-anMkamun  «MoHorubpuaHoe ckpemuBanue», «HenoaHoe nqomuHMpoBaHue», «lurnbpuanoe ckpermmBanuey, «llepekpéct
XpOMOCOM», MUKPOCKON M MUKponpemnapar «/[pozoduna» (Hopma, MmyTranuu GopMbl KpbUIbEB U OKpAacku Tema), repoapuii «'opox moceBHOM.
Jlabopamopnvie u npakmuyecxkue pabomwi: JlaboparopHas padora Ne 5. «M3ydeHue pe3yabTaroB MOHOTHOPUIAHOTO U JTUTHOPHIHOTO CKPEIIMBAHUS Y
npo3o¢uiibl Ha TOTOBBIX MUKpoMpernaparax». JlaboparopHas pabota Ne 6. «3yuenne MmonudukaniMOHHON U3MEHYUBOCTH, IOCTPOCHHE BAPHAILIMOHHOTO
psiia U BapualMoOHHON KpuBoii». JlaboparopHas pabora Ne 7. « AHanmu3 MyTanuil y Apo30(uiibl Ha TOTOBBIX MUKpoIIpenaparaxy. [lpaktudeckas pabora No 2.
«CocTaBneHue U aHalIu3 POAOCIOBHBIX YEJIOBEKaY.

Tema 7. Cenexkuusi opranuzMoB. OCHOBBI O0MOTEXHOJIOTHHI

Cenexuus Kak HayKa U IpoIecC. 3apoKIeHUE celleKInU U gomectukanus. Yuyenue H.W. BaBunoBa o neHTpax MpOUCXOXKICHHUS U MHOTOOOpasusi KyJIbTypPHBIX
pacteHuid. LleHTphI MpOUCXOXKIEeHUS TOMAITHUX KUBOTHBIX. CopT, mopoja, mramMmMm. CoBpeMEHHbIE METOAbl CeJIeKIMH. MacCOoBbIH M WHIWBHAYATbHBIN
O0TOOpHBI B CEJIEKIIMH pacTeHU U KUBOTHBIX. OlleHKa KCTepbepa. bian3kopoacTBeHHOe cKkpemyBanue — HHOpuauHT. Yncras nuaus. CKpeuBaHie YUCThIX
muaui. ['ereposuc, nnm ruOpuaHas cuina. HeponcTBeHHOe ckpemuBanue — aytopuanar. Otnanéunas rudpuanzanus u e€ ycnexu. FIcKycCTBeHHBIH MyTareHes
U TOJYyYEHHUE NOJUIIONIOB. JIOCTMHKEHUSI CENEeKUUU PACTEHUM, >KMBOTHBIX M MHKPOOPTaHM3MOB. BHOTEXHOJIOTHS Kak OTpaciib IPOU3BOJACTBA. [eHHas
umKeHepus. Jrtanbl co3nanus pexkomOumHantHoW JJHK u Tpancrennsix opranmszmoB. Kiierounass umkenepusi. Knetounsle KylbTypbl. MHUKpPOKIOHAIBHOE
pa3sMHOkeHHue pacTeHui. KiloHnpoBaHue BBICOKOIIPOIYKTUBHBIX CEJIbCKOXO35HCTBEHHBIX OPraHU3MOB. DKonoruyeckue u aTuueckue npoodmemel. MO —
TeHETUYECKU MOAU(PUITUPOBAHHBIE OPTaHU3MBI.

Lemoncmpayuu: Ioprpersl: H.W. BaBunos, 1.B. Muuypun, I'.JI. Kapneuenko, M.®. I1BaHoB.

Tabmuel 1 cxembl: KapTa «L[eHTpBI MPOUCXOXKACHUS U MHOTOOOpa3ust KYJIbTYPHBIX pacTeHui», «[1opoasl ToMaIHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX
pactenuit», «Otnanénnas rudpunuzanus», «Padbotsl akanemuka M.®. UBanoBay, «[lonuminonausy, «O0beKTh OMOTEXHOIOTUNY, «KIIeTOUHbIe KYIBTYyphI U
KJIOHUpOBaHMUE», « KOHCTpyHMPOBAaHKE U NIEPEHOC TEHOB, XPOMOCOM).

Obopyoosanue: MyJsKU TIIOA0B U KOPHETIONOB IUKHUX (JOPM U KYJIBTYPHBIX COPTOB pacTeHHil, repoapuit « CenbCKOX03sIIICTBEHHBIE PACTEHHS.
Jlabopamopnvie u npakmuueckue pabomoi: JKCKypcus «OCHOBHbIE METO/BI U JJOCTUKEHUS CEJIEKIIMHM PACTEHUH U )KMBOTHBIX (Ha CEJIEKIIMOHHYIO CTAHIINIO,
IJIEMEHHYIO (hepMy, COPTOUCTIBITATENFHBIN Y4aCTOK, B TEIIMYHOE XO3SICTBO, Ia0OPaTOPUI0 arpOyHUBEPCUTETA WIIM HAYYHOTO IICHTPA)».
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Tema 1. IBosrOLIMOHHAS OMOJIOTHSA

ITpeanoceliku BO3HUKHOBEHUS HBOIIOLMOHHON TEOpUU. DBOJIIOLUOHHAS Teopus U €€ MecTo B Omosjoruu. BiusHue 3BOMIOLNUOHHON TEOPUHM HA pa3BUTHE
Ouosoruu M Apyrux Hayk. CBHIETENbCTBA 3BONMIOLUH. [lareoHTOIOrMYECKHE: MOCIEI0BATEILHOCTD MOSBICHUS BUIOB B MAJICOHTOIOIMYECKON JETOMHCH,
nepexoaHblie popMbl. buoreorpadpuueckue: cXoACTBO U pa3nuuue GpayH U Gaop MaTepUKOB U OCTPOBOB. DMOPHOIOIMUECKHUE: CXOACTBA U pa3Inyuus SMOPHOHOB
pa3HbIX BUJOB I103BOHOYHBIX. CpaBHUTEIbHO-aHATOMHYECKHE: TOMOJIOTUYHBIC, AHAJIOTWYHBIC, PYAMMEHTApHBIE OpraHbl, araBU3Mbl. MoneKynspHo-
OMOXMMMUYECKUE: CXOACTBO MEXaHU3MOB HACJIEICTBEHHOCTH M OCHOBHBIX META0OIMYECKUX MyTEeH y BCeX OpraHu3MOB. DBoitoloHHas Teopus Y. JlapBuHa.
IIpennocslIku BOSHUKHOBEHMSI JapBUHU3MA. JIBIXKYyIIME CUJIbI 3BOTIOLMM BUJAOB 10 JlapBuHY (M30BITOUHOE pPAa3MHOXKEHHUE IIPU  OIPAaHUYEHHOCTHU
pecypcoB, HeollpelesléHHas H3MEHYUMBOCTh, Oopb0a 3a CyllecTBOBaHUE, €CTECTBEHHBINH 0TO0p). CuHTeTHueckas Teopus spostonuu (CTD) u e€ OCHOBHBIE
nojokeHusi. Mukpospomonus. [lomymsanus Kak equHUIa BUAA W 3BOMOUMHU. JBroKyne cuibl ((pakTopbl) SBONIONKK BHIOB B MpHUpoae. MyTalnOHHBINA
nporecc 1 KoOMOMHATUBHAsI N3MEHYNUBOCTb. [lomynsnnonHble BoHbI U Apeii¢ reHoB. M3omsuus u Murpanus. EcrecTBeHHbIH 0TO0p — HanpaBisonmi pakTop
sBomroni. Dopmbl ecTecTBeHHOro 0TOOpa. [IpHCIIOCOONEHHOCTh OPraHM3MOB KaK pPe3yJabTaT dBOMIONUH. lIpuMepbl MpUCIOCOOICHUH y OpPraHU3MOB.
Apomopdo3bl u uanoanantanuuu. Bun u BumooOpazoBanue. Kputepun Buma. OcHoBHblE (OpMBI BHI000pa3oBaHus: reorpauueckoe, 3KOJIOIHYECKOe.
Maxkpossomonus. @opMel 3BomONMK  (pUIIETHUECKAsl, TUBEpPreHTHasl, KOHBEpreHTHasi, napamienbHas. HeoOparumocts aBomtonuu. IIpouncxoxiaeHue ot
HeclleMaIu3upoBaHHbIX NpeakoB. IIporpeccupyronias cnennanuzanusa. A1anTUBHAS paJuaLys.

Hemoncmpayuu: Noptpersl: K. JIunneit, XK.b. Jlamapk, Y. lapsun, B.O. Kosanesckuit, K.M. bap, O. I'ekkens, . Mromiep, A.H. CeBepiios.

Tabnuyvt u cxemvi: «Pa3BUTHE OpraHM4eckoro Mupa Ha 3emiie», «3apoAbllId MO3BOHOYHBIX MKHMBOTHBIX», «Apxeontepukcy, «Dopmbl O0pbObI 32
cymectBoBanue», «EcrectBeHHblii  0oTOOpP», «MHOrooOpasme COpTOB  pacTeHHil», «MHOrooOpasue TMOpon  KUBOTHBIX», «llomymsiumy,
«MyTalOHHasIM3MEHYUBOCTEY, «ApoMopho3sl», «Manoanantauuny, «O0mas nereHepanus», «/IBwkymue cuiisl 3Bomonun», «Kapra- cxema mapiipyra
nyremectBus Y. lapsuna», «boprba 3a cymecrBoBanue», «IIpucnocobieHHOCTh OpraHu3MoBy, «leorpaduueckoe BUI000pa30BaHUE), « IKOIOTHUECKOE
BUZI000pa30BaHUE».

Obopyoosanue: KOINEKUUS HACEKOMBIX C Pa3IMUHBIMU TUIIAMU OKPACKH, HaOOp IJIOAOB M CeMsH, KojuleKius «lIpuMepsl 3allUTHBIX MPUCIOCOOIEHUH Y
KHUBOTHBIX», MOJielb «OCHOBHBIE HANpaBJIECHUs IBOIIOLUN», 00bEMHAsE Mozeib «CTpoeHHe roJOBHOTO MO3ra MO3BOHOYHBIX». buoreorpaduyeckas kapra
MHpa, KOJUIeKIus «@POpMBI COXPAHHOCTHM HCKOMAEMBIX >KMBOTHBIX M PacTEHUN», Mozenb ammmkanus «llepekpéct Xxpomocom», BIaKHBIE Ipenaparbl
«Pa3Butne HacekoMoroy, «Pa3Butue naryukuy, Mukponpenapar «/Ipozoduna» (Hopma, MyTanuu GOpMbl KpbIIIbEB U OKPACKH TEJA).

Jlabopamopnele u npakmuueckue pavomot: JlaboparopHas padora Ne 1. «CpaBHeHHe BUIOB IO MOPGOJIOTHUECKOMY KpHuTeputo». Jlaboparopras padora Ne
2. «OnucaHue NPUCHOCOOIEHHOCTH OpraHMU3Ma M €€ OTHOCUTEIILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE U Pa3BUTHE KM3HU HA 3emJie

JloHayuHbI€ MPeICTaBICHH O 3apOXKICHUH KU3HU. HayuHble rUMoTe36l BOSHUKHOBEHMS )KM3HU Ha 3emiie: a0MOoreHes3 U MaHCIepMus. XUMHUYeCKast HBOJIOLIHSL.
AOVOTeHHBI CHUHTE3 OPraHMYECKHX BEIIECTB M3 HEOPraHWYeCKUX. DKCIEpUMEHTAIbHOE MOATBEpPXKICHHE XMMHUYECKOW sBomouud. HayanbHble 3Tanbl
6uonoruueckoii ooy, I'unoresza PHK-mupa. ®opmupoBanre MeMOpaHHBIX CTPYKTYp M BO3HUKHOBEHHE MPOTOKIETKH. [IepBble KIIETKH U UX 3BOJIOLUS.
@opMUpOBaHUE OCHOBHBIX TPYMI XUBBIX OpraHu3MoB. Pa3zBurhe ku3HHM Ha 3emiie Mo 3paM M nepuonam. Karapxei. Apxeickas ¥ IMpOTEPO30KCKas IPBHI.
[Taneo3olickas spa u €€ nepuobl: KeMOPHICKUIA, OPITOBUKCKHMA, CHITypUHCKUH, TEBOHCKUI, KAMEHHOYTOJIHBIN, TepMCKHii. Me3030iicKast opa U e€ Mepuosbl:
TpUACOBBIM, FOpCKuM, MenoBo. KaitHo3olickas 3pa M €€ NEepUOAbl: IAJCOTCHOBBIN, HEOI€HOBBIM, AHTPOIIOTCHOBBIM. XapaKTEpUCTHKA KiIUMara H
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reoJIOrHuecKux mporeccoB. OCHOBHBIE ATAIbI BOIIOIUHI PACTUTEIHLHOTO U 3KUBOTHOTO MHUpa. ApoMopdo3bl y pacTeHH 1 KUBOTHBIX. [losiBieHue, pacuBeT u
BBIMUpPAHUE TPYMI KUBBIX OpraHu3moB. CHcTeMa OpraHMYECKOro MHUpa Kak OTpakeHHE HBOMOLMU. OCHOBHBIE CHCTEMAaTHYECKHE TPYIIbl OpraHHU3MOB.
DBOJIONMS YeloBeKa. AHTPOIOJIOTHUA Kak Hayka. Pa3BuTHe mpeacTaBlieHUl O IPOUCXOXKACHUU YeaoBeka. MeToabl u3yueHus antpornoreHesa. CxoncTa
U Pa3IM4us YeIOoBeKa U KHUBOTHBIX. CHCTEMAaTHUECKOE MOJIOKEHUE YenoBeKa. JIBmkymue cuisl ((hakTopsl) anTponorenesa. HacinencrseHHass N3MEHUMBOCTD
U ecTeCTBEHHBINH 0TOOp. OO1IecTBEHHBIN 00pa3 KU3HU, U3TOTOBJICHUE OPYIUil Tpyda, MbllIeHHe, pedyb. OCHOBHbIE CTaJUU U BETBHU BOJIOIMH YeJIOBEKA!
aBcTpanonureku, Yenosek ymenslid, Yenosek npsamoxopsamuil, YenosBek HeanaepraiabCkuil, HenoBek pa3yMmHblii. Haxoaku MCKOIIaeMbIX OCTAaTKOB, BPEMs
CYLIECTBOBaHMUsI, 00JIaCTh pacpOCTpaHeHUsI, 00bEM TOJIOBHOTO MO3ra, 00pa3 Ku3HH, opyaus. YenoBeueckue pacbl. OCHOBHBIE OOJbIINE PACKL: €BPOIEOUTHAS
(eBpaswmiickasi), HETpO-aBCTPAJIOWIHAs (PKBaTOpuaibHas), MOHIOJOWIHAS (a3uUaTCKO-aMepUKaHCKas). UepThl NPHUCIIOCOOICHHOCTH MPEICTaBUTENICH
YeJI0BEUECKHX pac K yCIOBUSAM cyliecTBoBaHus. EqnHcTBO uenoseueckux pac. Kpurtuka pacusma.

Hemoncmpayuu: Noptpersl: ®@. Penn, JI. [lactep, A.U. Onapun, C. Mumiep, I. IOpu, Y. JlapBun.

TaGnuue! u cxembl: «BosHukHoBeHne CollHEUHOM cucTeMbl», «Pa3BuTie opranndeckoro Mupay, «Pacturensnas kiueTka», « KUBOTHas KIeTKay,
«IIpokapuornueckas kierka», «COBpeMEHHas CUCTEMa OPraHUYECKOro Mupay», «CpaBHEHNE aHATOMUYECKUX YEPT CTPOEHUS YEJIOBEKA U YEJIOBEKOOOPA3HbIX
00e3bsiH», «OCHOBHBIE MECTa IMaJCOHTOJOTUYECKUX HAXOIOK MPEIKOB COBPEMEHHOTO 4YenoBeka», «JlpeBHeiimme moan», «lpeBuue moam», «llepBbie
COBpPEMEHHBIE JTI0/IN», «HenoBeuecKkue pacoly.

Obopyoosanue: mynsxu «lIporcxoxenue yenoBeka» (OI0CThI aBCTpaIONUTEKa, MUTEKAHTPOIa, HEaHIepTaliblla, KPOMaHbOHIIA), CICTIKU WJIH U300paKEeHUS
KaMEHHBIX OpYIHH IMEpBOOBITHOrO 4YeJOBeKa (KaMHHU-YONIEphl, pyOmia, CKpedia), TeOXpOHOJIOTHYEcKas TaOnmuma, KoyuteKuus «@DOopMbl COXpPaHHOCTH
MCKOIIA€MBbIX KUBOTHBIX U PACTCHUII.

Jlabopamopnuie u npakmuueckue pabomet: Ilpaktnyeckas padora No 1. «l3ydyeHne HCKONMaeMbIX OCTAaTKOB PACTEHUI U KMBOTHBIX B KOJIICKIIHIX).
DKCKypcus «IBOTIOIMSI OPTaHUYECKOT0 MUpPa Ha 3eMie» (B €CTeCTBEHHO-HAYUYHBIN MITH KpaeBeT4ecKHil My3eil).

Tema 3. Opranusmsl U OKpYy:Ka0IIas cpeaa

DKoJIOrHs KaK HayKa. 3aJjaud ¥ pa3/elibl 3KOJIOTUU. MeTobl SKOJIOTHYECKUX UCCIIEJOBAHUN. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOIO YEJIOBEKA.
Cpenbl 0OuTaHUs OpraHU3MOB: BOJHAs!, HA3€MHO-BO3IyIIIHAs, IOYBEHHAs!, BHYTPUOPraHU3MEHHas. DKonoruueckue gpaktopsl. Kiaccugukanus sKkoJ0ruueckux
(bakTopoB: abNoTHYECKUE, ONOTHYECKHE U aHTPONIOreHHbIe. JlelicTBHE HKOJIOTHYeCcKHUX (DaKTOPOB Ha OpraHU3Mbl. AOHOTHYECKHE (PAKTOPHI: CBET, TEMIIEPaATypa,
BIaXHOCTh. DoTonepuoausm. Ilprucnocolienns opranu3MoB K JIeHCTBUIO abuoTnyeckux (akropoB. buonornyeckue putmsl. buotnueckue gaxtopsl. Busl
OMOTUYECKUX B3aUMOJCHCTBUI: KOHKYPEHILIMs, XHUIIHUYECTBO, cUMOMO3 U ero ¢opmbl. [lapasutusm, Koomepauus, MyTyaJu3M, KOMMEHCAJIM3M
(KBapTHPaAHCTBO, HaXJIEOHNYECTBO). AMEHCANNU3M, HeUTpanu3M. 3Ha4ueHHe OWMOTUYECKHUX  B3aUMOAECMCTBMM  JUId  CYLIECTBOBAHMS ~ OpPraHU3MOB B
INPUPOAHBIX COOOIIECTBAX. DKOJOIMUYECKUE XAPAKTEPUCTUKU MOMysuuud. OCHOBHBIE IMOKa3aTeNM MOMYJSALUHN: YHUCIEHHOCTh, IUIOTHOCTh, POXKIAE€MOCTb,
CMEpPTHOCTb, IPUPOCT, MUTpalus. J{uHamuka 4ucCIeHHOCTH MOMYSIUN U €€ PeryIsiusl.

Jemoncmpayuu: Toptpersr: A. 'ym6onbat, K.®. Pynse, O. ['ekkens.

Tabnuywvr u cxemwvi: xapra «lIpupomubie 30HBI 3emumy, «Cpenasl oOuTaHMs OpraHuU3MoBy, «Dotonepuoausmy, «llomymsuny, «3aKOHOMEPHOCTH POCTa
YHUCICHHOCTH MOMYJISIMU UHPY30puu-Tyherapku», «[Tumesslie nenm».

Jlabopamopnvie u npakmuueckue pavomuwi: Jlaboparopnas padora Ne 3. «Mopdonorndeckre 0COOEHHOCTH PACTEHUM U3 Pa3HBIX MECT OOUTaHUS.
JlaGoparopHas pabota Ne 4. «BnusHue cBera Ha pOCT U pa3BUTHE YEPEHKOB KOJIEYCay.

IIpakTuaeckas padora Ne 2. «Iloacuér mIoTHOCTH MOMYISAIIUNA Pa3HBIX BUIOB PACTEHUI.



Tema 4. Coo01ecTBa M KOJOTHYECKHE CHCTEMBI

CoobmiecTBO Oopranu3MoB — OuoneHo3. CTpyKTypbl OMOIIEHO3a: BHAOBAs, MPOCTPAHCTBEHHAs, Tpoduueckas (muuieBas). Buabl-nomuHaHTel. CBsi3u B
OuoneHo3e. DKojoruueckue cucreMsl (3kocucteMbl). [TonsTre 06 3xocucTeme u duoreoreHoze. OyHKIIMOHATbLHBIE KOMIIOHEHTHI YKOCUCTEMBI: TP OAYLEHTHI,
KOHCYMEHTHI, peAyleHThl. KpyroBopoT BEHIECTB M MOTOK SHEPTUU B dKOocHcTeMe. Tpoduueckne (MUIIEBBIE) YPOBHU IKOCUCTEMBI. [IUIIEeBhIE e U CETH.
OcHOBHbIE TMOKa3aTeJId 3KOCUCTEMBbI: OMoMacca, MPOAYKIHs. DKOJOTHYECKHE MUPAMUJIbI: MPOAYKLUHU, YUCIEHHOCTH, Ouomacchl. CBOMCTBAa 3KOCUCTEM:
YCTOHYMBOCTb, camoperyisuus, passutue. Cykueccus. [Ilpupoansie s3xocucTeMbl. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOTO MIIM IIUPOKOJIMCTBEHHOTO
neca. AHTpONIOTEHHbIE 9KOCHCTEMBI. ATpO3KOCHCTEMBI. VYpboakocuctemsbl. bruonornueckoe u x035HUCTBEHHOE 3HAYEHHUE arpO’KOCHUCTEM U
ypbo3kocucTem. buopasnoobdpaszue kak hakrop yctoiauBoCcTH 3KocucTeM. CoxpaHeHHe OHOJIOrHIecKoro pasHooOpasus Ha 3emite. Yuenue B.U. Bepraackoro
o Ouocdepe. I'panunpl, coctaB u cTpykTypa O0mochepsl. Kuoe BemectBo U ero ¢yHkiuu. OcobeHHOcTH Omocdepsl Kak T100aabHOM KOCHCTEMBI.
JlnHaMu4ecKkoe paBHOBECHE U 0OpaTHas CBsi3b B Onocdepe. KpyroBopoTs! BemecTB 1 OMOTeOXMMHYECKUE IUKITBI JIEMEHTOB (YIiieposa, a3oTta). 30HAJIbHOCTh
o6uocdepsl. OcHOBHBIE OMOMBI cylTi. YenoBeuecTBO B Ouochepe 3emian. AHTPONIOTeHHbIE U3MeHEeHUs B Ouocdepe. [obanbHbie 3KOIOTHYECKHUE TPOOIEMBI.
CocymecTBoBaHHEe PUPOBI U YenoBedecTBa. CoxpaHneHue 6MopasHOOOpas3wsi Kak OCHOBA yCTOMYMBOCTH Onocdeprl. OCHOBA pallMOHAIBHOTO YIIPaBICHUS
MPUPOIHBIMUA PECYPCAMH U UX MCIIONIb30BaHUE. JJOCTHKEHUST OMOIOTHH U OXpaHa MPUPOJIBI.

Hemoncmpayuu: Noptperst: A.Jx. Tencnu, B.H. Cykaués, B.I. Bepnaackuii.

Tabnuyer u cxemvl: «lluwesvie yenuy, «buoyenos: cocmas u cmpykmypay», «llpupomusie  cooOmectBa», «llemn  nuranus»,  «OKoloruyeckas
nupamuza», «buocdepa u uenoBexk», «IKOCUCTEMA IIMPOKOJIMCTBEHHOTO Jieca», «DKOcHCTEMa XBOMHOro jeca», «buonenos Bomoéma», «ArpoueHosy,
«IIpumepHbIE aHTPONOTEHHBIE BO3JACHCTBUS HA MPHUPOLY», «BakHelne HMCTOUHUKM 3arps3HEHUs BO3JyXa W TPYHTOBBIX Boa», «llouBa — BakHeiimnas
cocraBisomas ouocdeprr», «Daktopsl nerpaganuu mouBy», «IlapHuUkoBbI 3hderT», «DPaKTOphl PaguOaKTUBHOTO 3arps3HeHus Ouochepb», «OOmas
CTpyKTypa O6uocheps», «Pacmpocrpanenue xxu3Hu B Ouochepe», «O30HOBBIN dkpaH duochepsr», «Kpyrosopot yrnepona B 6uocdeper», «Kpyrosopot azora
B IIPUPOJIEN.

Obopyoosanue: Mopenb-anmiuukanus  «TunuyHele  OWOIEHO3b»,  repOapuii «PacTtutenbHble coobiecTBay, kKomekuun «buomenosy, «Bpeaurenu
BaXHEHIIINX CEITbCKOXO3IHCTBEHHBIX KYIBTYP», TepOAPUU M KOJUICKITUH PACTCHHUIA U )KUBOTHBIX, TPHHAICIKAIINE K PA3HBIM SKOJIOTHICCKUM IPYIIIIaM OJTHOTO
Buaa, Kpacnas kaura Poccuiickoii @eneparuu, n300paxxeHust OXpaHsIeMbIX BHUIOB PACTEHUHN U )KUBOTHBIX.



I[lnanupyemble pe3yabTaThbl OCBOECHHS Y4e0OHOI0 NMpeaMeTa
JINYHOCTHbIE PE3YJIIbTATbI

B cCTpykType nUYHOCTHbIX pe3ynbTaToB OCBOEHMA npeameTta «buonorma» BblaeneHbl cregylolimMe COCTaBnslolmne: OCO3HaHWE
00yyYaloLNMNCS POCCUACKON FpaXXaaHCKOM MAEHTUYHOCTU — FOTOBHOCTM K CaMOpas3BUTUIO, CaMOCTOSITENIBHOCTU U CaMOONpPeaerneHunio,
Hanuune moTmBaumMm K obyyeHuto Buonoruu, ueneHanpaBneHHOE pasBUTUE BHYTPEHHUX YOEXOEeHUN NMYHOCTM Ha OCHOBE KIOYEeBbIX
LEeHHOCTEN N NCTOPUYECKUX Tpaguummn pas3suTus Buonornyeckoro 3HaHu4, FOTOBHOCTbW CMNOCOBHOCTL OBy4aroLmMXcs
PYKOBOACTBOBATLCS B CBOEWN OEATENbHOCTU LIEHHOCTHO- CMbICNIOBBIMW YCTaHOBKaMU, NpUCyLLMMn cucteme buonornyeckoro obpasoBaHus,
Hanu4mne 3KONOrM4YEeCKoro NPaBOCO3HaHMS, CMOCOOHOCTN CTaBUTb LIENIN U CTPOUTb KU3HEHHbIE MNS1aHbI.

JInyHOCTHbIE pe3ynbTaTbl  OCBOeHUs npeametra «buonorvsi»  gocTturaloTcsiB  eguMHCTBE  ydebHOM M BOCIMUTaTENbHOM
AEeATENbHOCTH B COOTBETCTBMUC TPaAAULUMOHHLIMU POCCUNCKMMUN COLIMOKYNBTYPHBIMU, UCTOPUYECKUMU N OYXOBHO- HPABCTBEHHBLIMU
LEHHOCTAMMU, NPUHATLIMU B 0obLLecTBEe nNpaBuinamMn 1 HopMaMy NoBeaeHUs 1 cnocobCTBYOT NpoueccaMm CamMono3HaHWsl, CAaMOBOCMUTAHNA U
CaMopasBUTUS, Pa3BUTUS BHYTPEHHEN MO3MUMU FIMYHOCTU, NATPUOTU3MA, YBaXKEHMUSK 3aKOHY 1 NPaBONoOpsAaKyY, YenoBeKy Tpyaa v ctapLuemy
NMOKOMEHUI0, B3aUMHOIO YBaXeHWUd, OGepeXHOro OTHOLWEHUS K KyNbTYpHOMY Hacneguio u Tpaguumam MHOroHauMoHasibHOro Hapoga
Poccuinckon ®enepauunun, npupoae n okpyxaroLlen cpeae.

JInyHOCTHBIE pesynbTaTbl OCBOEHUA yyebHoro npegmetra «buonorna» OOMMKHbIOTPaXaTb FOTOBHOCTb M CMOCOBHOCTL OBy4vatoLmxcs
PYKOBOACTBOBATLCA CHOPMUPOBAHHOW BHYTPEHHEW NO3uumen NIMYHOCTU, CUCTEMOW LIEHHOCTHbLIX OPUEHTAUUW, MO3UTUBHLIX BHYTPEHHUX
ybexxgeHnn, CoOOTBETCTBYOLNX TPAANLNOHHBIMLEHHOCTSIM POCCUICKOro o0LecTBa, paclumpeHme XXM3HEHHOro onbiTa N ONbITagesaTeNlbHOCTH
B Npouecce peanusauun OCHOBHbIX HanpasieHn BoCNUTaTebHOM AeATENbHOCTU, B TOM YMCNe B YacTu:

1) rpaxpaHCcKOro BOCNUTaHUA:
e CcHOPMMPOBAHHOCTb rpaXdaHCKoOM Mno3nuuy obyyalolwerocsl Kak akTUBHOMO M OTBETCTBEHHOIO YfieHa POCCUINCKOro o6LLecTBa;
e 0CO3HaHMe CBOMX KOHCTUTYLMOHHLIX NpaB M 00S3aHHOCTEW, yBa)KeHWe 3akoHau npaBonopsaka;

e [OTOBHOCTb K COBMECTHOM TBOp‘-IeCKOIZ OeATeribHOCTU Npn Co3aaHnn y‘-le6HbIXI'IpOGKTOB, peweHnn y‘-le6HbIX M NO3HaBaTeJ1bHbIX 3a4a\,
BbINOSTHEHUN BNONOrNYECKNX OKCMEPUMEHTOB,

e CMocoBHOCTb onpenendaTtb CO6CTBeHHyI0 no3nuynio No OTHOLLEHUIO K ABINEeHNAM COBpeMeHHOIZ XU3HUN N OBBSACHATL €€;

e YMEHUEe Yy4YuTbiBaTb B CBOUX AEenCcTBUAX HeobxoaMMoCTb KOHCTPYKTUBHOIO B3aMMOOENCTBUA Nogen C pa3HbiMUA y6€)KL|,eHI/I$IMVI,
KynbTYPHbIMA LLEHHOCTAMWM U COoLMaribHbIM NMOJTOXKEHUNEM;

e T[OTOBHOCTb K COTpygHMW4eCTBY B MpoLecce COBMECTHOIO BbINOJIHEHNA y'-le6HbIX, no3HaBaTeslbHbIX U UCCNeaoBaTesIbCKMX 3aad,
YBaXUTEJIbHOIo OTHOLWWEHUNA K MHEHUIO ONMMNOHEHTOB MpWn 060y)Kﬂ,eHl/IVI CMNOPHbIX BOMPOCOB ©monorn4eckoro coaepXxaHus,

® T[OTOBHOCTb K 'YyMaHUTapHOMW 1 BONTIOHTEPCKOWN AeATENbHOCTY;
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2) naTpMOTUYECKOro BOCNMUTaHUA:
ChOPMMPOBAHHOCTb POCCUICKOW FpaX4aHCKON MOEHTUYHOCTIN, NAaTPMOTU3MA, YBAXKEHMS K CBOEMY HApoAy, YyBCTBa OTBETCTBEHHOCTU
nepea PoauHon, ropgocty 3a CBOW Kpau, CBOK PoauHy, CBOM S13bIK M KyNbTYpY, NPOLUOE U HAacTosLWee MHOrOHAUMOHaNbLHOro Hapoaa
Poccuu;
LLEHHOCTHOE OTHOLLEHME K NPUPOAHOMY Hacrneamo U NamsaTHUKaM npupoabl, AOCTUXeHusM Poccum B Hayke, MUCKycCTBe, CropTe,
TEeXHOmNorusx, Tpyae;
CnocoBHOCTb OLEHNBATb BKNag POCCUIACKMX YYEHbBIX B CTAHOBMEHME N pa3BuTne 6rnonornm, NoOHMMaHus 3HavyeH1s Gronornm B No3HaHNN
3aKOHOB MPMPOAbI, B XXN3HM YenoBeka 1 COBPEMEHHOro obLecTBa;
noenHas yoexxaeHHOCTb, FTOTOBHOCTb K CNy»XeHuto 1 3awmuTte OTeyecTBa, OTBETCTBEHHOCTL 3a ero cyaboy;

3) AYXOBHO-HPaBCTBEHHOrO BOCMUTAHUS:
OCO3HaHME [yXOBHbIX LIEHHOCTEN POCCUIACKOrO Hapoda; COpMMPOBAHHOCTb HPaBCTBEHHOIO CO3HAHWUS, 3TUYECKOro
noBeAeHus;
CMOCOGHOCTb OLIEHMBATb CUTYyaUM0 M MPUHMMATb OCO3HAHHbIE PEeLUEHMUs, OPUEHTMPYACb Ha MOParbHO-HPaBCTBEHHbIE HOPMbl U
LIEHHOCTY;
OCO3HaHWe NIMYHOTo BKMaaa B NOCTPOEHME YCTOMYMBOrO ByayLLEero; OTBETCTBEHHOE OTHOLLEHME K CBOUM POAUTENSM, CO34aHMI0 CEMbM
Ha OCHOBE
OCO3HaHHOTO NMPUHATUS LLEHHOCTEN CEMEHOM XU3HM B COOTBETCTBMM C Tpaauumnsmm Haponos Poccuu;

4) acTeTU4ecKoro BOCNUTaHUS:
3CTETUYECKOE OTHOLLUEHME K MUPY, BKMNIOYAs 3CTETUKY ObiTa, HAyYHOro M TEXHUYECKOro TBOPYECTBA, CnopTa, TpyAa, ObLECTBEHHbIX
OTHOLLEHUN;
NOHUMaHMe 3MOLMOHAaNbHOro BO30eNCTBUS XXNBOW NPUPOAbI N €€ LEHHOCTU; TOTOBHOCTb K CAMOBbIPaXXEHUIO B Pa3HbIX BU4AX UCKYCCTBA,
CTPEMIIEHME NPOABIIATL KA4eCTBa TBOPYECKON NIMYHOCTY;

5) dmanyeckoro BocnuTaHus, hOPMUPOBaAHUA KYNbLTYPbl 300POBbS U 3MOLMOHANLHOro 6rarononyyms:
NOHMMaHWe N peanusauns 34opoBoro 1 6esonacHoro obpasa XusHu (340poBoe NUTaHUe, cobnoaeHne MIMrmeHNYEeCKUX NPaBum u HOpM,
cbanaHCNPOBaHHbIN PEXUM 3aHATUIA U OTAbIXa, perynapHas guandeckas akTMBHOCTb), 6EpPEeXHOro, OTBETCTBEHHOIOM KOMMETEHTHOro
OTHOLUEHUS K COBCTBEHHOMY PU3NYECKOMY N NMCUXNYECKOMY 300POBbLIO;
NOHUMaHMNE LEHHOCTU NMpaBui NHOMBUAYANTbHOMO U KONMEKTMBHOMO 6e3onacHoro noBefeHust B CUTyaumsix, YrpoXaroLwmx 300pOBb0 U
YKN3HU NOOEN;
OCO3HaHWe NMocneacTBUA N HENPUATUSA BPEOHbIX NMPUBbLIYEK (YNOTPpebneHnaankorons, HAPKOTUKOB, KYPEHUS);
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6) TpyaoBoro BocnuTaHus:
FOTOBHOCTb K TPyAY, OCO3HaHWEe LEeHHOCTU MacTepcTBa, Tpyadonobue;
FOTOBHOCTb K aKTMBHOW OEATENbHOCTM TEXHONOMMYECKON N CoLumarnibHOW HanpaBneHHOCTH, CNOCOBHOCTb MHULMMPOBATb, NTaHNPOBaTb
N CaMOCTOSATENbHO BbINOMHATL TaKylo AeATENbHOCTb;
WHTEpEC K pasnunyHbiM chepam npodeccrmoHanbHON AeATENbHOCTM, YMEHNECOBEPLLATb OCO3HAHHbINM BblIbop Byaywen npodeccum u
peanu3oBbiBaTb COOCTBEHHbIE XN3HEHHbIE NNaHbI;
FOTOBHOCTb U CNOCOBHOCTL K 06pa3oBaHnio 1 caMoobpa3oBaHMI0 Ha NPOTSXKEHNUN BCEN KU3BHMU;

7) 3KONOrM4yeckoro BOCMUTaHUS:
9KOMornyecku LenecoobpasHoe OTHOLLEHNE K MPUPOAE KaK MCTOYHUKY XWU3HW Ha 3emne, OCHOBE €€ CyLLeCTBOBAHUS;
NOBbILLIEHWE YPOBHS 3KONOrMYECKOM KynbTypbl: NpMobpeTeHne onbiTaniaHMpoBaHMS NOCTYNKOB M OLIEHKN UX BO3MOXHbIX NOCNeACTBUM
AJ151 OKpy»XKatoLen cpeapl;
OCO3HaHue rnobanbHOro xapakrepa 3KONorM4eckux Npobnem n nyTen nx pelleHuns;
CMOCOBHOCTb MUCMONb3oBaTh Npuobpetaemble NpU U3ydeHUUM OUONOrMKM 3HaHUS U YMEHUA NpU pelleHun npobrem, CBA3aHHbIX C
paumoHanbHbIM Npupoaononb3oBaHnem (cobrnogeHne npasun NOBeAEHUS B NpUpoae, HanpasBneHHbIX Ha COXpaHeHMe paBHOBECUS B
3KocuCTeMax, oxpaHy BMAOB, aKocucteM, bruocdepsl);
aKTUBHOE Henpuatue LEeWCTBUMMK, NPUHOCALLUMX Bpen OKpYyXXallleh NpupogHOn cpefe, YMeHue MporHo3npoBaTb HebnaronpusTHble
JKonornyeckne nocneacTensa npeanpvHMMaemblx 4ENCTBUI U NpeaoTBpaLlath Ux;
HanMyne pasBUTOrO 3KOMOrMYECKOro MbILLMEHNS, 3KOMOrMYECKON KynbTypbl, ONbiTa AEATENbHOCTU 9KOMOIMMYECKON HanpaBneHHOCTH,
YMEHNSA PYKOBOACTBOBATbCAMMW B MO3HaBATElNbHOW, KOMMYHUKATUBHOMW W COUMAnNbHOM MNpPaKTUKe, TOTOBHOCTMK y4yacTuio B
NpaKTU4YECKON AeATENbHOCTN 3KONOrMYeCKON HanpaBneHHOCT!;

8) ueHHOCTM Hay4YHOro NO3HaHUS:
cchOpMMPOBAHHOCTb MUPOBO33PEHUS, COOTBETCTBYHOLLENO COBPEMEHHOMY YPOBHIO Pa3BUTUS HaykM W OOLLECTBEHHOW NPaKTUKW,
OCHOBaHHOTO Ha Auariore KynbTyp, CocoBOCTBYOLLEr0 OCO3HAHUIO CBOErO MeCTa B MOSMMKYILTYPHOM MUPE;
COBEPpLLEHCTBOBaHME A3bIKOBOW W YMTaTENbCKON KyNbTypbl Kak CPEeACTBa B3aMMOAENCTBUS MeXaY NoabMU U NMO3HaHUS MUpa;
NOHMMaHMe crneundukm BrUonorMmn Kak Hayku, 0Co3HaHuUs eé ponn B hopMUPOBaHUMPALMOHANBHOMO HayYHOrO MbILUNEHUS!, CO3AaHUN
LIeNTOCTHOro npeacTaBneHnsi 06 OKpyXKalLWeM Mupe Kak O eOuHCTBE Npupodbl, YernoBeka M obuiecTsBa, B MO3HAHWM MPUPOAHbLIX
3aKOHOMEPHOCTEN N peLLeHnn NPobnem coxpaHeHust TPUPOAHOr0 PpaBHOBECHS;
y6exxaEHHOCTb B 3HAYNMMOCTM B1MONOrnM Ansi CoBpEMEHHOM LMBUNN3aLmMn: obecrnevyeHnst HOBOrO YPOBHS pa3BUTUS MeauLMHbI, co3aaHne
NepcnekTUBHbIX GMOTEXHONMOMIA, CNOCOBHbLIX peLlaTb PecypcHble Npobriembl pasBUTMS YerioBedecTBa, Moucka nyTel Bbixoda M3
rmoGanbHbIX 3Konornyeckux npobrnem u obecneyeHusi nepexoga K YCTOMYMBOMY pPasBUTUIO, pauMOHAaNbHOMY MCMONb30BaHMIO
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NPUPOLHBLIXPECYPCOB U (DOPMUPOBAHNIO HOBLIX CTAHOAPTOB XXU3HW;

e 3aMHTEPECOBaAHHOCTb B MONyYeHUN BUONOrNMYECKMX 3HAHWUI B LIENAX NOBbILLIEHWSI OBLLEN KyNbTYpbl, ECTECTBEHHO-HAYYHOW FPaMOTHOCTH,
Kak COCTaBHOM 4YacTu OYHKUMOHANIbHON rpaMOTHOCTM OBy4atoLmnxcs, hopmMmmpyemMon npu n3ydeHnnbunonoruu;

e  MOHMMaHWe CyLLLHOCTM METOA0B NO3HaHUS, UCNOMNb3YEMbIX B €CTECTBEHHbIX HayKax,CNOCOBHOCTHN MCMONb30BaThb Nofy4YaemMble 3HaHUS 115
aHanusa n 06bACHEHNS ABMEHMI OKPY>KaKOLLErO MMpa U NPOMCXOAALLMX B HEM UBMEHEHWI, YMeHME fenaTb 060CHOBAHHbIE 3aKNtoYeHUs
Ha OCHOBE Hay4HblX (QaKTOB M UMEKLIUXCA AaHHbLIXC Lenbko NonyyYeHns JOCTOBEPHbLIX BbIBOAOB;

e  CNOCOBOHOCTb CAMOCTOATENBbHO MCMNONb30BaTb BUONOrMYECKNe 3HaHNSA ANs peLleHnANpobnemM B peanbHbIX XXU3HEHHbIX CUTYaLMSX;

e OCO3HaHWEe UEHHOCTU Hay4YHOW [OeATerlbHOCTW, FOTOBHOCTb OCYLUECTBAATb MNPOEKTHYI W UCCNedoBaTernbCKyld AesaATeNlbHOCTb
NHONBMAOYarbHO U B rpynne;

e T[OTOBHOCTb M CMOCOBHOCTbL K HEMpepbIBHOMY 06pa3oBaHUIO 1 CaMO0BpPa30BaHMUIO, K aKTUBHOMY MOSYYEHUIO HOBbIX 3HAHUI MO BGMonormumn
B COOTBETCTBUM C XKU3HEHHBIMU NOTPEOHOCTAMM.

METAMNPEOMETHbDIE PE3YJIbTATbI

MeTanpeaMeTHble pe3ynbTaTbhl OCBOEHUS y4ebHOro npeameTa «buonorns» BKMOYaoT: 3Ha4YMMble Anst OPMUPOBAHMS MUPOBO33PEHNS
obyvatoLmxcs MexancumMninHapHele (MexnpeaMeTHble) oblieHayyHble MOHSATUS, OTpaXallime LEenoCTHOCTb Hay4YHOW KapTWMHbI Mupa U
cneumduKy MeTogoB NO3HaHWUS, UCMONb3YEMbIXB €CTECTBEHHbIX Haykax (BELLECTBO, SHEPrusi, siBrieHne, NpoLecc, CUCTeEMa, HayYHbI daKT,
MPUHLMN, rMnoTe3a, 3aKkOHOMEPHOCTb, 3aKOH, TEOPUS, UCCIEAOBaHME,

HabnogeHne, W3MepeHue, SKCNEPUMEHT W  OPYrux), YHuUBepcarnbHble Yy4ebHble OencTBus (No3HaBaTeslbHble, KOMMYHUKaTUBHbIE,
perynatusHble), obecnevmBatomeopmmpoBaHme PyHKLMOHANbHOM rPaMOTHOCTU N couunarnbHOM KoMneTeHuumn obyyarLmxcs, CnoCOBHOCTb
oOyyaloLmMxcsl MCNonb30BaTb OCBOEHHbIE MEXAUCUMMNNHAPHbLIE, MUPOBO33PEHYECKME 3HAHUSA U YHUBepCcarbHble y4yebHble OencTBus B
no3HaBaTerbHOM U coumaribHOM NPaKkTUKe.
No3HaBaTenbHble YHUBepcarnbHble Yy4eOHble AeNCTBUA
Ba3oBble nornyeckue oenNcTBuUA:
e CaMOCTOATENbHO (POPMYNNPOBATL U aKkTyanuanposaTb Npobrnemy, paccMmaTpmBaTb €€ BCECTOPOHHE;
e 1CMNONb30BaTb NPU OCBOEHUN 3HAHUI NPUEMbBI JTOTMYECKOrO MbILLEHMS (aHanun3a, CUHTEe3a, CpaBHEHMS, Knaccudukaumm, o6ooweHmns),
pacKpbiBaTb CMbICI BUONTOrMYECKUXNOHATUN (BbIAENATL UX XapaKTepHble MPU3HaKW, yCTaHaBMBaTb CBA3U C APYTMMU NOHATUAMM);

e oOlnpefenatb Uenn pOedatenbHOCTU, 3adaBadA MapamMeTpbl U KpUtepun unx AOOCTUXKEHUA, COOTHOCUTb pedynbratbl OeATeNbHOCTU C
nocTtaBJ/1IiEHHbIMU LIENTAMMU;

e 1Cnosb30BaThb Bronornyeckme NOHATUSA Ans 06bsACHEHUS haKTOB U SIBNEHUI XXMBOMMNPUPOAbI;

e CTPOWUTb JIOrMYECKMe paccyXaeHust (MHOYKTUMBHble, AeOyKTMBHblE, MO aHaroruun), BbiSiBMSATb 3aKOHOMEPHOCTU WM NPOTMBOPEYNs B
paccmaTtpuBaeMbix SBMEHMAX, GopMynMpOoBaTh BbIBOAbI U 3aKIOYEHUS;

e [PUMEeHATb CXEeMHO-MOoderbHble cpeacTBa ANA npeacrtaBeHnda CyleCTBEHHbIX CBSI3EN N OTHOLUEHMN B n3y4vyaembix Bronorn4eckmnx
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obbekTax, a Takke NPOTUBOPEYNIA PA3HOTO Poaa, BbISIBNEHHbLIX B Pa3nMyHbIX MHOPMAaLMNOHHbBIX MCTOYHUKAX;

paspabaTtbiBaTb MNraH peleHus npobrnembl ¢ Y4ETOM aHanM3a UMetoLLMXcamMaTepuanbHbIX U HeMaTepuanbHbIX PECYPCOB;

BHOCUTb KOPPEKTUBbLI B AESATENBHOCTb, OLEHMBATb COOTBETCTBME Pe3yrbTaToB LENSM, OLEHNBATb PUCKU NOCHEACTBUA AeATENbHOCTY;
KOOPAMHUPOBATL M BLINOMHATL paboTy B YCNOBUSIX pearnibHOro, BUPTYanbHOro U KOMOMHUMPOBAHHOIO B3aMMOAEWCTBUS;

pa3BMBaTb KpeaTMBHOE MbiLLSIEHNE NPY PELLEHMMN XKUSHEHHbIX NPobGnem.

Ba3oBble uccnegoBaTenbCckue AeUCTBUS:
BNadeTb HaBblkaMun y4ebHO-UCCreqoBaTeNbCKON U MPOEKTHON AeATeNbHOCTU, HaBblkaMu paspelleHns npobrem, cnocobHOCTbIO U
rOTOBHOCTbBIO K CAMOCTOATENBHOMYMOUCKY METOAO0B peLLUEeHNA NPpaKTUYeCKNX 3aad, NPUMMEHEHUIO PasfnYHbIX METOA0B NO3HAHUS,
MCNonb3oBaTh pasnuyHble BUAbI AEATENbHOCTM MO NOYYEHUIO HOBOMO 3HaHUS, eroMHTepnpeTaumm, npeobpasoBaHnio N MPUMEHEHMIO B
y4yebHbIX CUTyaLmsIX, B TOM YMCNenpu co3gaHnmn y4ebHbIX 1 coumarbHbIX NPOEKTOB;
opMMpoBaTb Hay4YHbIN TUM MbIWEHNUS, BNageTb Hay4YHOW TEPMUHOSOTMEN, KYEBbIMU MOHATUAMU UM METOAAMW;CTaBUTb U
dhopmynmpoBaTtb CO6CTBEHHbIE 3a4a4mM B 06pa3oBaTefnbHOM AeATENbHOCTUM XXU3HEHHbIX CUTYaUUSIX;
BbISIBNATb NPUYNHHO-CNEACTBEHHbIE CBA3N W aKkTyanusanpoBaTb 3agady, BblABUraTbrmnotesy €€ pelueHus, HaxoauTb apryMeHTbl s
AoKasaTenbCTBa CBOUX YTBEPXAEHWI,3a4aBaTb NapaMeTpbl U KpUTEPUN peLLEHUS;
aHanu3npoBaTb MNOSlyYeHHblEe B XOA4e pelleHnsa 3afauun pesyrbraTbl, KPUTUYECKM OLeHMBaTb UX LOCTOBEPHOCTb, MPOrHO3MpoBaTb
N3MEHEHME B HOBbIX YCINOBUSAX;
AaBaTb OLEHKY HOBbIM CUTYyaLMaM, OLEeHNBaTb NPUOBPETEHHBIN ONbIT; OCYLIECTBNAATL LierneHanpasneHHbl NOUCK NepeHoca cpeacTs U
cnocoboB oencTBmS B NpOodeCcCnoHanbHyto cpeay;
YMETb NEPEHOCUTb 3HAHUS B NO3HABATENbHYIO N NPaKTUYECKY0 06n1acTu XXN3HeaeAaTeNbHOCTY;
YMEeTb UHTErpMpOBaTh 3HAHWNSA U3 pasHbIX NpegMeTHbIX obnacTen;
BblABUraTb HOBbIE naen, npeanaratb OpUrMHanbHble NOAX0Abl U peLLeHUs, CTaBUTbNpobnemMbl U 3a4aun, gonyckatrowme
anbTepHaTMBHbIE peLleHus.

Pa6ota ¢ uHcpopmaumen:

OPVMEHTUPOBATLCA B  PasfMYHbIX WCTOYHWKAaX WHGopMauun (TekcTe Yy4eGHOro mnocobusi, HayyYHO-MONynsipHOW nuTepatype,
BUONOrMYecKnx CroBapsix 1 CrpaBoOYHMKaX,KOMMbIOTEPHbIX Gasax AaHHbIX, B IHTepHeTe), aHannsmposaTtb MHOPMaLMIO PasfNYHbIX
BMOOB 1 hOpM NpeacTaBneHusi, KpUTUYECKM OLLeHNBaTb €€ J0CTOBEPHOCTb MHENPOTUBOPEYMBOCTD;

dopMynmpoBaTh 3anpochl ¥ NPUMEHNATb pasnnUYHbie MeToabl MpU Nnovcke n oTbope Guonornyeckor nHgpopmaumm, Heobxoanmon Ans
BbINONHEHUS Y4EOHbIX 3a4ay;

npuobpetaTb ONbIT MCMNOMb30BaHUSA WHEHOPMALMOHHO-KOMMYHUKATUBHbBIX TEXHOMOIMIN, COBEPLUEHCTBOBATb KyNbTypy aKTUBHOIO
MCMNONb30BaHNS Pa3NNYHbIX MOUCKOBBLIX CUCTEM;

caMoCTOATeNbHO BblOMpaTb onTMManbHyto dopmy npeacTaBreHus Guonornyeckor nHopMauun (cxembl, rpadukun, AuvarpaMmbl,



14

TabnMubl, PUCYHKN N OpYroe);
MCNONb30BaTb Hay4dHbI A3blKk B KayecTBe cpeacTBa npu paborte ¢ Guonormyeckon uMHOpPMaLUMENn: NPUMEHSATb XUMUYECKME,
dusmyeckne 1 MateMaTUdecKMe 3Haku M CMMBOIbI, hopmynbl, abGpeBnaTypy, HOMEHKNaTypy, UCNonb3oBaTb U Npeobpa3oBbIBaTbL
3HaKOBO-CMMBOMYECKNE CpecTBa HarnsgHOCTY;
BrafeTb HaBblkaMX pacrno3HaBaHWUs U 3aLUTbl MHopMaLmn, MHHOPMALIMOHHON 6E30MNacHOCTM FIMYHOCTM!.

KomMMyHuUKaTUBHbIe yHUBepcanbHble y4yeGHble AeNcTBUA

Oo6LeHue:

OCYWEeCTBIIATb KOMMYHUKaLUUN BO BCEX ccbepax XU3HN, aKTUBHO Yy4YacCTBOBaTb B Aunarnore nnmn AuMCcKyccmum rno cyLiectBey 060y>|<,uaeM0|7|
TEMbI (ymeHme 3aflaBaTb BOMPOCHI, BbiCKa3blBaTb CY>XAEHUA OTHOCUTESIbHO BbINOJIHEHUA npe,qnaraemoﬂ 3aaun,

YYUTbIBaTb NHTEPECHI N COINMacoBaHHOCTb nosunumm Apyrnx y4aCtHMKOB ananora uiu )J,VICKyCCI/II/I);

pacrnosHaBaTb HeBepbanbHble cpeacTBa OOLWEHUS, MOHMMAaTb 3HayYeHue coumasribHbIX 3HaKOB, MPeAnoCbISIOK BO3HUKHOBEHUS
KOHNUKTHBIX CUTYaUnn, yMeTb CMAr4aTb KOHQIIMKTbI U BECTU NEePEroBopbl;

BNadeTb pasnuyHbiMn crnocobamm obLieHns n B3anMoOenCTBUSA, NOHUMaTb HaMepPeHUsa Opyrux nogen, nposBnsTb YBaXUTeSNbHOe
OTHOLWWEHNE K cobeceaHuKy UB KOppeKTHoM doopme hopMynMpoBaTb CBON BO3PAXKEHMUS;

pas3BEPHYTO M JIOrTMYHO M3raraTtb CBOK TOYKY 3PEHNSA C UCMOSb30BaHMEM A3bIKOBLIXCPEACTB.

CoBMecTHasi AeATENbHOCTb:
NOHMMaTb W WCMOMb30BaTb MNpPeuMyLecTBa KOMaHOHOW W WHOMBUAYyanbHOW paboThbl Npu peleHun 6uonormyeckon npobdremsl,
060CHOBbLIBaTb HEOOXOAMMOCTb MPUMEHEHUATPYNNOBbLIX (POPM B3aUMOLENCTBUSA NPU pelleHnn y4ebHon 3agaun;
BblBMpaTb TEMATUKy N METOAbl COBMECTHbIX JENCTBUN C YY4ETOM OBLLMX MHTEPECOBU BO3MOXHOCTEWN KaXO0ro YneHa KonnekTnea;
npuHUMaTb LEeNn COBMECTHOW OeATEeNbHOCTU, OpraHM3oBbIiBaTb U KOOPAMHMPOBATb AEVCTBUSA MO €€ OCTMXKEHUIO: COCTaBNATb MNfaH
AENCTBUK, pacnpeaensitb ponun ¢ y4ETOMMHEHUIN Y4aCTHUKOB, 00CYaaTb pe3yrnbTraTbl COBMECTHOM paboThl;
OoLEeHMBaTb Ka4eCTBO CBOErO BKMaga M KaXkgoro y4acTHMKa KoMmaHabl B 06wWnin pesynstaT no paspaboTaHHbIM KpUTEPUSIM;
npeanaratb HOBblE NPOEKThI, OLlEHNBATb NAeN C NO3NLUN HOBU3HbI, OPUTMHANIbHOCTH, NPAKTUYECKON 3HAYMMOCTH;
OCYLLEeCTBMATb MO3UTMBHOE CTpaTerMyeckoe MnoBedeHWe B PasfvMyHbIX CUTyauusx, MposiBNSTb TBOPYECTBO U BooOpaxeHue, ObiTb
WHULMATUBHbIM.

PerynsaTuBHble yHUBepcanbHble y4YeOHble AeNcTBUA

CamoopraHmsauus:

NCMornb30BaTb OMOMNOrMYeckMe 3HaHUS ONs BbISIBNEHUS MPOGNEM U UX PELUEHUSIB XXU3HEHHbIX U YyY4E€OHbIX CUTyaLUsIX;
BblOMpaTb Ha OCHOBE OMONOrMYECKMX 3HaHWUI LENEBbIE M CMbICIIOBbIE YCTAaHOBKM BCBOWX AEUCTBUSIX M MOCTYMKax Mo OTHOLLEHUIO K
XMBOW NpUpoAe, CBOEMY 3[0POBbLI0 U 300POBLI0 OKPYXKaKLLMX;
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e CaMOCTOATESIbHO OCYLLECTBMNATb MO3HaBaTENbHY OeATENbHOCTb, BbISIBNATL NpobnemMbl, CTaBuTb U POopMynmpoBaTb COBCTBEHHbIE
3agaun B obpasoBartenibHOM AeATENbHOCTU U XKU3HEHHbIX CUTYaUUsIX;

e CaMOCTOATENbHO COCTaBNATb MfaH peleHns npobnembl C YYETOM MMEIOLMXCA PeCypcoB, COOCTBEHHbLIX BO3MOXHOCTEN W
npeanoYTeHnn;

e [aBaTb OLEHKY HOBbIM CUTyaLMUsIM;

e pacwmpATb pamKn y4ebHOro npegmMeTa Ha OCHOBE NNYHbLIX NPEeANnOYTEHUMN;

e [enaTb OCO3HaHHbIN BbIOOpP, aprymeHTUpoBaTb ero, 6paTb OTBETCTBEHHOCTb3a pPELUEHWUE;

e OUEHMBaTb NPUOBPETEHHLIN ONbIT;

e cnocobcTBoBaTb (POPMUPOBAHUIO N MPOSIBNEHUIO LUMPOKOW 3pyauumm B pasHbiX obnactsix 3HaHWi, MOCTOAHHO MOBbLIWATL CBOW
obpasoBaTenbHbI N KySbTYPHbBIA YPOBEHb.

CaMOKOHTpOnb:
e [aBaTb OLEHKY HOBbIM CUTYyaLMsIM, BHOCUTb KOPPEKTMBbI B AEATENbHOCTb, OLIEHMBATbL COOTBETCTBUE PE3YNbTaToB LIENAM;
e BfageTb HaBblkaMW MO3HaBaTENbHOW pedriekCMM Kak OCO3HaHUS COBEpLUAEMbIX AEUCTBUA U  MbICIIUTENbHbLIX MPOLECCOoB, WX
pe3ynsTaToB M OCHOBAHWUI, UCNONb30BaTh NPUEMbI pedhrekcnn Ans oLeHKN cutyaumm, Bbibopa BEPHOrO peLleHns;

* YMETb OUEeHNBaTb PUCKN N CBOEBPEMEHHO NPUHNMATDL peLlleHNA Mo NX CHUXEHUIO,NMPUHMUMAaTb MOTUBbLI U apryMeHTbl APYrnX npun aHanumse
pe3yrnbratoB AeATESNIbHOCTH.

MpuHAaTne cebsa n gpyrux:
e npuHMMaTb cebs, NoOHMMasn CBOM HEQOCTATKM U AOCTOMHCTBA;
e MPUHMMAaTb MOTMBbI M apryMeHTbI ApYrMX Npu aHanuae pesynsratoB AesTeNbHOCTU;NpU3HaBaTbh CBOE NpaBo U NpaBo APYrnxX Ha oLnOKuY;
e pasBuMBaTb CNOCOOHOCTb MOHMMATbL MUP C MNO3ULIMM APYroro YenoBeka.

NMPEOMETHbIE PE3YJIbTATbI

MpegmeTHble pesynbratbl ocBoeHus nporpammbl COO no 6uonorm Ha 6a3oBOM YpOBHE BKIKOYAKT cneuuduyeckme ans ydebHoro
npegmMmeta «bnonorus» Hay4yHble 3HaHUsl, YMEHMs U1 cnocobbl  OEACTBUA MO OCBOEHUID, WHTepnpeTaumm u npeobpasoBaHuto
3HaHWN, BUObl 4EATENbHOCTM NO NOSTYYEHMIO HOBOMO 3HAHUSA U MPUMEHEHUIO 3HAHWUI B Pa3fIMYHbIX YYEBHbBIX CUTYaUnax, a Takke B pearibHbIX
XXU3HEHHbIX CUTYaumsax, CBsA3aHHbIX ¢ Buonoruen. B nporpamme npeameTHble pesynbraThl NpeacTaBneHbl No rogam obyyeHus.

MpeameTHble pe3ynbTaTbl 0CBOEHMS y4eGHoro npeameTa «brnonorua» B 10 knacce
[AOIMKHbI OTpaXaTb:
e CcHOPMMPOBAHHOCTb 3HAHWIA O MECTE M POSn BUONOrNK B CUCTEME HAaYYHOTO 3HAHUSIECTECTBEHHbIX HayK, B ()OPMUPOBAHMN COBPEMEHHOM
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€CTECTBEHHO-HAY4YHOW KapTHbI MMpa 1 Hay4HOro MMPOBO33PEHUSI, O BKINaZAe POCCUMCKUX 1 3apyBeXkHbIX YYEHbIX- BMONOroB B pa3sutme
6uonorun, yHKLUMOHANBHOM rPaMOTHOCTM YeNnoBeKa Ansi PeLLeHNs XXU3HEHHbIX 3a4avy;

YMEHUe packpblBaTb coAepkaHne GUOMorMyecknx TEPMUHOB U MOHSATUIA: XKMU3Hb, KreTka, opraHuam, metabonuam (obmeH BeLecTB U
npeBpalleHne 3Heprum), romeocTtas (camoperynsiuvsi), ypOBHEBasi OpraHW3auusi XMBbIX CUCTEM, CaMOBOCMNPOU3BEAEHME
(penpoaykums), HacNeaCTBEHHOCTb, M3MEHYMBOCTb, POCT U Pa3BUTUE;

yMeHue nanaraTtb bmonornyeckne Teopun (KNeTovHas, XpOMOCOMHasi, MyTauMOHHas, LeHTpanbHas AorMa MonekynspHon tuonorum),
3akoHbl (I. MeHgens, T. MopraHa, H./. BaBunoBa) n ydeHuns (o ueHTpax MHOroobpasunst 1 NpoMCXoXAeHUs KynbTypHbIX pacTteHun H.U.
BaBunosa), onpenensitb rpaHuubl MX NPUMEHUMOCTU K XXMBbIM CUCTEMAM;

yMEHWe BnageTb MeTodamMuM Hay4yHoro nosHaHust B Guonornn: HabnogeHuen onucaHue XuBbIX CUCTEM, MPOLLECCOB U SBNEHUN,
opraHusaums u nposegeHne GMonorn4yeckoro aKCNepuMeHTa, BblABUWKEHNE TMMNOTE3bI, BbiIBNEHME 3aBUCUMOCTU MeXay uccnegyemMmbiMm
BENMMYNHAMM, OOBACHEHNE NOMNYYEHHbIX Pe3yrnbTaToB, UCMNOMNb30BAHHbLIX HAyYHbIX MOHATUA, TEOPUA U 3aKOHOB, yMeHue [fenatb
BbIBOZbl HA OCHOBAHMM NOMYYEHHbIX PE3yNbTaToB;

yMEHVE BbIAENATb CYLECTBEHHbIE MPU3HAKN BUPYCOB, KNETOK MPOKAPMOTIN 3yKapMOT, OAHOKIETOYHbIX M MHOTOKINIETOYHbIX OPraHM3MOB,
0COBEHHOCTM npoueccoB: 0OMeHa BELLECTB M NPEBpPALLEHMS SHEpPrnM B KneTke, (POoTOCUHTE3a, MNacTUYECKOro N 3HEpPreTMyYecKoro
obmMeHa, XeMOCUHTEe3a, MUTO3a, Meno3a, ONO4OTBOPEHMS, PA3MHOXEHUS, NHONBUAYANbHOIO Pas3BUTUSA opraHmMamMa (OHTOreHes);
YMEHNE MNPUMEHATb MOJflydeHHble 3HaHWA ANA O6bACHEHUS GMONOrMYecKMX MPOLIECCOB U SBNEHWA, ANA MPUHATUSA MNPaKTUYECKUX
peLLeHnin B NOBCEAHEBHON XXM3HU C Lienblo obecneveHmns 6e30nacHOCTM CBOEro 300pP0OBbs U 340POBbs OKPYXKatoLMX Nniogen,codbniogeHns
HOPM TpPaMOTHOrO MOBEAEHUSA B OKPYXallleh NpUpPOLHON cpede, MOHUMaHWE HeobXOOMMOCTM  WCMONb30BaHWUS  OOCTUXKEHWN
COBPEMEHHOM BMonorMm n BUOTEXHONOMIN NS PauMoHanbHOro NPUPOAONONbL30BaHMS;

YMEHNE pellaTb 3dNEeMEHTapHble reHeTMYEecKkne 3agavM Ha MOHO- M OUrMOpuAaHOE CKpeluMBaHWe, CuenneHHoe HacnegoBaHue,
COCTaBMsATb CXEMbl MOHOrMOPMAHOro CKpeLmBaHns AN npeackasaHus HacnegoBaHNA NPU3HAKOB Y OPraHU3MOB;

YMEHUe BbINOMHATbL nabopatopHble M npakTuyeckue paboTbl, cobniogate npasBuna npu pabote ¢ y4ebHbIM M nabopaTopHbIM
obopynoBaHueM;

YMEHNE KPUTUYECKM OLIEHMBATb M UHTEPNpPEeTUpoBaTb WMHGOPMaLMIO BGMONOrMYECcKOro CoaepXaHus, BKKOYAOLLYH MCEBAOHAYYHblEe
3HaHMA W3 PasNUYHbIX WMCTOYHMKOB (CpeacTBa MAacCOBOW WMHGOPMAUWUW, HAyYHO-MOMYMsSipHble MaTepuanbl), 3TUYECKME acnekThbl
COBPEMEHHbIX UCCrefoBaHun B Guonornn, megnunHe, GUOTEXHONOMMK;

yMeHne cosgaBaTb COBCTBEHHbIE MUCbMEHHbIE U YCTHble coobLeHns, obobliass BMonorMyeckyto UHOPMaLUIO N3 HECKOSbKUX
NCTOYHMKOB, FPaMOTHO MCMNONb30BaTb NOHATUNHBIA annapat Guonoruu.

MpeameTHble  pesynbTaTbl  OCBOeHUs  ydebHoro npeametra  «buonoruay» B 11 knacce AOMKHbI OTpaXaThb:

chOpMMPOBAHHOCTL 3HAHWA O MecTe M ponu BuonorMM B CUCTEME Hay4HOro 3HaHWUS eCTECTBEHHbIX Hayk, B (HOPMMPOBaHUM
COBPEMEHHOWN eCTeCTBEHHO-Hay4YHOW KapTUHbI MUpPa M Hay4YHOro MUPOBO33PEHUS, O BKMage POCCUMCKUX M 3apyBeXHbIX YYEHbIX-
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GuonoroB B pasBuTMe OMONoOrMM,  (PYHKUMOHANbHOW  FPaMOTHOCTW  YerioBeKka AN PELUEeHUS XM3HEHHbIX 3adad;ymeHue
packpbiBaTb cogepXaHne 6UoNorM4ecknx TEPMUHOB 1 NMOHATUIA: BUA, NONynaums, reHooHA, 3BoNouna, ABNXKYLLME CUnbl (pakTopbl)
9BOMOLMMK, NPUCNOCOBNEHHOCTb OpraHn3mMoB, BA0O6pa3oBaHne, aKkonormdeckne aktopbl,akocucteMa, NpoayLEeHTbl, KOHCYMEHTHI,
peayLueHTbl, Lenu NuTaHns, akonornyeckas nupamuaa, buoreoueHos, buocdepa;

yMeHne usnaratb Guonorndeckne teopun (3BonoLMOHHaA Teopus Y. [apBuHa, CUHTETUYECKAs TeOopusi 3BOMOLUMMK), 3aKOHbI W
3aKkoHOMepHocCTHU (3apogbiweBorocxoactea K.M. bapa, yepenoBaHus rnaBHbIX HanpasneHun mn nyten aponouuun A.H. CeBepuoBa,
yyeHus o buocgepe B.U. BepHaackoro), onpeaensite rpaHuLbl UX NPUMEHUMOCTU K XXMBbIM CUCTEMAM,;

yMeHWe BnadeTb MeTodaMM Hay4yHOro mnosHaHus B 6uonornn: HabnogeHueu onmcaHue XMBbIX CUCTEM, NPOLECCOB U SBNEHUN,
opraHMsauma u nposedeHne OUMOMNOrnMYyeckoro 3IKCNepuMeHTa, BbIOBWKEHWE TUNOTE3bl, BbISABMEHME 3aBUCUMOCTU  MeXay
nccnegyemMbiMy BenMYnMHaMK, 06bACHEHUE MOSYyYEHHbIX pe3ynbTaToB, UCMOMb30BAHHbBIX HAYYHbIX MOHATUIA, TEOPUW U  3aKOHOB,
yMeHue fenaTtb BbIBOObl HA OCHOBAHWUW NOSYYEHHbIX PEe3ynbLTaTos,;

YMeHWe BblAensTb CyLEeCTBEHHbIE MPU3HaKN CTPOEeHUs Buonornyecknx obbekToB: BUOOB, NOMYNAUMA, NPOAYLEHTOB, KOHCYMEHTOB,
peayueHToB, OMOreoueHO30B U 3KOCUCTEM, OCOBEHHOCTM MNPOLECCOB: HacCMeACTBEHHOW M3MEHYMBOCTU, eCcTecTBeHHoro otbopa,
BMA006pa3oBaHus, NpMCcnocobIeHHOCTN OPraHM3MOB, ENCTBUS IKONOMMYECKUX(PaKTOPOB HA OpraHn3Mbl, NepeHoca BELECTB M NoToKa
9HEeprnn B aKOCUCTEMAX, aHTPOMOreHHbIX U3BMEHEHUI B 3KOCMCTEMAxX CBOEW MECTHOCTU, KpyroBopoTa BeLLecTB MBMOreoXmMmmn4eckmx
LMKIoB B Buocdepe;

yMeHue NPUMEHSTb MOMyYeHHble 3HaHUS ONa 00bACHEHUsT BUONOrMYecKnx NPouecCcoB U ABMAEHUW, ONS MPUHATUS NPaKTUYECKUX
peLleHnin B NOBCEOHEBHOM XU3HU C LieNbio obecnedeHnsa 6e30nacHOCT CBOEro 340P0BbS U 300POBbSA OKPYXKakoLMX nogen,cobnogeHus
HOPM rPaMOTHOrO MOBEAEHUA B OKpyXalowen npupogHoOM cpede, NOHMMaHue HeoOXOAMMOCTU UCMONb30BaHUS OOCTUMXKEHWUN
coBpeMeHHon Bronorun anapaumMoHanbsHOro NpMpoaonoNb30BaHUS;

yMeHWe pellatb aneMeHTapHble Buonormdeckne 3agadn, COCTaBnATb CXEMbl NepeHoca BeLecTB U 3Heprun B akocuctemax (uenm
nMTaHns);

yMeHue BbIMOMHATL nabopaTopHble M MNpakTndeckne paboTbl, cobniogatb npasuna npu pabote ¢ yv4ebHbiM 1 niabopaTtopHbIM
obopynoBaHuem;

YMEHNE KPUTUYECKM OLEHUBATb U MHTEPNPETMPOBaTb MHMOPMaLM0 BMONOrMYECKOro Coaep)KaHus, BKIIHOYAIOLLY0 NCeBOOHAYYHble
3HaHUA W3 Pa3NU4YHbIX MCTOYHWKOB (CpeacTBa MacCOBOM WHAOPMAaLMKM, Hay4YHO-MOMyNsSipHble Martepuanbl), paccMaTpuBaTb
rnobanbHble aKonornyeckne Npobnembl COBPEMEHHOCTHN, (POPMMPOBATHNO OTHOLLEHMIO K HUM COBCTBEHHYIO MO3ULMIO;

yMeHue co3gaBaTb COOCTBEHHbIE MUCbMEHHBbIE U YCTHble COObLLeHNd, oboblias BMonorndeckyto MHPOPMaUUIO U3 HECKOSTbKUX
WMCTOYHUKOB, FPAMOTHO MCMOMb30BaTb NOHATUNHBLIA annapat Guonoruu.
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Temaruyeckoe MIIAHNPOBAHUE
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Hroro

Tema pazgena

Tema 1. buosnorus kak Hayka

Tema 2. )KuBbIle CUCTEMBI B UX OpraHU3aIUs

Tema 3. XuMuuecKkuii COCTaB U CTPOCHHUE KIETKH

Tema 4. XKusHenearenpbHOCTh KIETKH

Tema 5. Pa3zMHOXKEHME W WHAMBHIYAJIBHOE Pa3BUTHE OPraHU3MOB
Tewma 6. HacnencTBeHHOCTD M KI3MEHUMBOCTH OPTaHU3MOB

Tema 7. Cenexiusi OpraHu3MOB, OCHOBBI OMOTEXHOJIOTUU

Pe3zepn

Tema pazgena

Tema 1. DBosronuoHHass OHOIOTHUS

Tewma 2. Bo3sHHUKHOBEHHE U pa3BUTHE KU3HU HA 3emiie
Tewma 3. Opranu3msbl U OKpY>KaroIas cpea

Tema 4. Coo0OniecTBa 1 9KOJIOTHYECKUES CUCTEMBI
PE3EPB

KomngecTBo yacos
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KomnunuectBo yacoB

N © 01 ©

DieKTpOoHHbIC H(POBBIC
o0Opa3oBaTeNbHbIC

pecypcbl
https://www.yaklass.ru

https://www.yaklass.ru

https://www.yaklass.ru

https://www.yaklass.ru

DnexTpoHHbIE LU(POBHIE
oOpa3oBaTenbHbIE

pecypchl
https://www.yaklass.ru

https://www.yaklass.ru

https://www.yaklass.ru
https://www.yaklass.ru



		2024-12-17T09:00:39+0500
	Козырева Светлана Геннадьевна




