


Tabmumpl u cxembl: «OCHOBHBIE TPU3HAKW JKU3HHU», «YPOBHH OpPraHU3AIMH >KHUBOM
PUPOJBI».

O6opynoBanue: moaens Mosekyibsl JTHK.

Tema 3. XuMH4YeCKHil COCTaB M CTPOEHUE KJIETKH.

XUMUYECKUH COCTAaB KJIETKH. XMUMUYECKHE 3JIEMEHTBI: MAKPO3JIEMEHTBI, MUKPOIJIEMEHTHI.
Bojza n MuHepabHbIE BEILIECTBA.

@YHKIMM BOJbl U MUHEPAJIbHBIX BellecTB B KieTke. [loanepikaHue OCMOTHYECKOIO
Oananca.

benku. CocraB u ctpoeHue 0elKOB. AMUHOKHUCIOTH — MOHOMEpHI OenkoB. HezameHnnmblie
U 3aMEHUMBIC AMHHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYPBl OEIKOBOI
MOJIEKYJbl (TIepBUYHAs, BTOPUYHAs, TPETHYHAs W 4YETBEPTUYHAs CTPYKTypa). XUMHUYECKUE
cBoMcTBa OenKoB. buonornyeckue GyHKIU OEITKOB.

®depmeHThl — OHMosoruyeckue karaausatopbl. CTpoeHue (epMeHTa: aKTHBHBIM LIEHTp,
cyocrpatHas  crnenuduuHocts. Kodepmentsl. Butamuubel.  Orminuust  (EepMEHTOB  OT
HEOPraHWYECKHUX KaTalIn3aTOpOB.

VYrieBoJbl: MOHOCAXapHibl (TIII0K03a, pubo3a U J1e30Kcupud03a), Aucaxapuibl (caxaposa,
JaKTO3a) W MoJucaxapuibl (Kpaxmall, TIJMKOreH, Lesuitoa03a). buonornueckue ¢yHkuuu
YTJIEBOJIOB.

Jlummael:  Tpurauuepunasl, Qochomunuael, crepouabl. [uapodmibHO-THAPOGHOOHBIE
cBoiicTBa. buonornueckue GpyHkuuu naunuaoB. CpaBHEHUE YIIIEBOJOB, OENKOB U JIMIHMIOB Kak
VCTOYHUKOB DHEPIUH.

Hyxkneunossie kucnorsl: JJHK n PHK. Hykiieotnasl — MOHOMEpBI HYKJIEUHOBBIX KUCIOT.
Crpoenue u ¢yukuun JJHK. Crpoenne n ¢ynxuuum PHK. Buner PHK. AT®: ctpoenue u
GbyHKIHIH.

[MuTonorus — Hayka o kierke. Kilerounas Teopuss — npuMep B3aUMOACHCTBUS UAEH U
(GakToOB B HAYyYHOM NO3HAHUHU. MeTO bl U3yUEHUSI KIETKH.

Knerka kak nenoctHas »xuBasi cuctema. OOmiye nNpu3Haky KJIETOK: 3aMKHYTasl Hapy»KHas
memOpaHna, mosiekynbl JIHK kak reneTnueckuii anmapart, cuctemMa CUHTe3a Oelka.

Tumbl KJIETOK: »JyKapHOTHUYecKass M mpokapuoruyeckas. OCOOEHHOCTH CTPOEHUS
npokapuoTuyeckoil kinetku. Knerounas crenka 6akrepuil. CTpoeHHe 3yKapuOTHUECKON KIIETKH.
OcHOBHBIE OTINYUS PACTUTEIBHON, )KUBOTHOW U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIMKC, UX (DYHKIHH.
[Tnazmatnueckass memOpana, e€ cBoiictBa M (QyHkiuu. lluromazMa u e€ OpraHoMJIBL
OnnomeMOpanHnblie opranouas! kinetku: JIIC, anmapat [Nonbaxu, muzocoMsl. [loayaBToHOMHBIE
OpraHouIbl KJIETKH: MUTOXOHIPUH, ITacTUbl. [Iporicxoxk1eHne MUTOXOHIPUH 1 IIacTuA. Buast
wiactua. HemeMOpaHHbIE OpraHOuAbl KJIETKU: PUOOCOMBI, KJIETOYHBIH IIEHTP, LEHTPHOIH,
PECHUYKH, KTYTUKU. DyHKIINN OpraHOUAOB KIETKU. BkitoueHus.

Anpo — perynsaTopHslil eHTp Ki1eTku. CTpoeHue spa: saepHas o0oj0uka, KapHoria3ma,
XPOMAaTHH, AJPHIIIKO. XPOMOCOMBI.

TpaHCIIOpPT BEIECTB B KIIETKE.

JdemoHcTpaumuu:

IToptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. IlIneiinen, P. Bupxos, Ix. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

Huarpammsl:  «PacnpeneneHne XUMHYECKHX DJIEMEHTOB B  HEXKHBOM  IIPHUPOIE»,
«Pacnipenenenne XUMUYECKUX JIEMEHTOB B )KMBOW ITPUPOLIEN.



Tabmuubl u cxemsl: «[lepuoanueckas TabnuLa XMMHUYECKHX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIBI BOBI», «bruocunTes Oenka», «CTpoeHue MoJeKyisl Oenka», «CtpoeHue pepmenTay,
«Hyxneunossie kucnotsl. JJHK», «Ctpoenne monexkynsl AT®», «CtpoeHue 3ykapuOTHUECKON
KJIeTKn», «CTpoeHue MKUBOTHOU KIeTKH», «CTpOEHHE pPACTUTENbHOW KIEeTKn», «CTpoeHue
IIPOKAPUOTHYECKON KIETKW», «CTpoeHNne sapa KIETKN», «Y TIIEBOABDY, «JIHumuasn.

O6opynoBaHue: CBETOBOW MHKPOCKOI, OOOPYAOBAaHHME MJisi MPOBEACHUS HAOIIOICHMIA,
U3MEPEHUH, SKCIIEPUMEHTOB, MUKPOIIPENApaThl PACTUTENbHBIX, KUBOTHBIX M OaKTepHUaTbHBIX
KJIETOK.

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

Jlaboparopuass pabora Ne 1. «M3ydeHHE KaTaIMTHYECKON aKTUBHOCTH (DEpMEHTOB (HA
IIpUMEpE aMMJIa3bl WK KaTanaas3bl)».

JlaGopatopnass padota Ne 2. «M3ydeHume CTpOEHUs KICTOK PACTCHHH, >XHBOTHBIX H
OaKTepHii o]l MUKPOCKOIIOM Ha FOTOBBIX MUKPOIIpEnaparax U UX OIMUCAHUE).

Tema 4. 7KuzHenesiTeIbHOCTh KJIETKH.

OOmen BemiecTB, WIM MeTa0oOaU3M. AcCUMWIAIUS  (IUIACTUYECKUM OOMeH) u
JUCCUMUIIALIUSA (SHEpreTUYecKuii 0OMeH) — JIBe CTOPOHBI €AMHOTO INpolecca MeTabonusma. Posb
3aKOHOB COXPaHEHMsI BELIECTB ¥ SHEPIHH B IOHUMAaHUU METa0oIM3Ma.

Tunel oOMEHa BEMISCTB: aBTOTPOQHBIA U reTepoTpodHbId. Poibk ¢epMeHTOB B 0OMEHE
BELIECTB U [IPEBPALICHUH SHEPTUU B KIIETKE.

®otocunte3. CeroBas u TeMmHOBass (a3bl (orocuHreza. Peakuum ¢dotocuHTesa.
O dexTuBHOCTL (poTOCHHTE3a. 3HAUEeHUE (POTOCUHTE3A Ul KHU3HHU Ha 3emiie. BausHue ycioBuit
cpeibl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIILIEHUS €TI0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PacTEHUM.

XemocuHTe3. XEMOCHHTE3UPYIOIIUe OakTepuu. 3HAYeHHWE XEMOCHHTE3a /I KU3HM Ha
3emute.

OHnepreruyeckuii oO6MeH B kieTke. PaciieruieHume  BEIECTB, BbAEICHHE U
AKKyMYJIMPOBAaHHUE SHEPTUH B KJIETKE. JTambl dHEpreTuueckoro oomena. ['nmukomms. bpoxenne u
ero Buabl. KucmoponHoe okuciaeHwe, WIM KJIETOYHOE JbixaHue. OKHCIUTENbHOE
dochopunuposanue. DPPEeKTUBHOCTb IHEPTETUIECKOTO OOMEHa.

Peakium marpuuyHoro cuHre3a. [eHerndeckas uHpopmamms u JHK. Peanmzanus
FeHeTUYecKol MHpopMaluu B KieTke. ['eHeTnueckuil koA U ero CBOMCTBa. TpaHCKpUNLIUS —
maTpuuHblii cuHTe3 PHK. Tpancnsnus — Ounocunres Oenka. Dtansl Tpanciasuuu. Konuposanue
aMHHOKHUCIOT. Pons pubocom B OnocuHTe3e Oelka.

Hexnerounsie popmbl xku3HN — BUpychl. Victopus otkpeitus Bupycos (/. Y. IBanoBckwmii).
OcoOeHHOCTH CTPOEHMSI M KM3HEHHOTO LuKJIa BUpycoB. bakrepuodaru. bone3nu pacrenui,
JKUBOTHBIX M 4YE€JIOBEKa, BbI3bIBacMble BUpycaMu. Bupyc nummyHonedunura yenoseka (BUY) —
Bo30yautens CIIMJla. OOpaTtHas TpaHCKpUIIMs, peBepraza M HHTerpasa. Ilpodunakruka
pacrpocTpaHeHHs BUPYCHBIX 3a00JI€BaHUH.

JdemoHcTpaumnu:

IToprpetsr: H. K. Konsnos, /I. . UBanosckuit, K. A. Tumupsizes.

Tabmuubet u  cxembl: «Tumbl  nutanus», «Merabonmusm»,  «MUTOXOHAPUSY,
«QHepreTrueckuil oomMen», «Xmoporutact», «Porocunres», «Ctpoenne IHK», «Ctpoenue u
dbyHKkMOHUpoBaHUe reHa», «CuHre3 Oenka», «l'eHernueckuit  kon», «Bupyco»,
«baktepuodarn», «Ctpoenne u xu3HeHHBI 1wk Bupyca CIIN][la, Oakrepuodaray,
«Pemmukanmsa JJHK».

Ob6opynoBanue: Monenu-anmiukanuu «Yasoenue JJHK u tpanckpunims», «buocuntes
6enka», «CTpoeHue KIeTKn», Mojiens cTpykTypsl JJHK.



Tema 5. Pa3MHoKeHNEe M HHAUBUIYAJbHOE PAa3BUTHE OPraHU3MOB.

Knerounslii 1uKI, WM KU3HEHHBIA IMKJI KieTku. MHTepdaza m mumto3. Ilpomeccsl,
npoTekaromue B uHTEpdasze. Permmukanus — peakunss marpuyHoro cuntesa JHK. Crpoenue
XpoMocoM. XPOMOCOMHBIM Ha0Op — KapHOTHUIL. JMIUIOWIHBIA W TalIOWAHBIA XPOMOCOMHBIC
Habopbl. Xpomatuasl. LluTonoruueckre OCHOBBI Pa3MHOXKEHHSI U MHIUBUIYATbHOTO Pa3BUTHUS
OpraHU3MOB.

Jenenune knerku — muro3. Ctaauu muto3a. IIpoueccel, nporucxoasiiye Ha pa3HbIX CTaUsAX
MHUTO3a. BHOJIOrnYecKuii CMbICT MUTO3A.

[Tporpammupyemasi ruesb KIETKH — allonTo3.

@DopMBI pa3MHOKEHHUS OPraHU3MOB: OECIoIoe U 1mojioBoe. Bupl 6ecronoro pa3sMHOKEHHUS:
JiefieHHe HaJBOe, MOYKOBAHHWE OJHO- W MHOTOKJIETOYHBIX, CIOPOOOpa3OBaHHE, BETE€TaTHBHOE
pa3MHO)KeHue. MIcKycCTBEHHOE KIIOHHPOBAaHUE OPraHU3MOB, €0 3HAYEHUE JJIs1 CEIEKLIUH.

[TonoBoe pa3MHOKEHUE, €T0 OTJIMYHUS OT OECIIONOrO.

Meiio3. Craguu meiosza. [lporeccel, npoucxomsnime Ha craausax Mmenosa. [loBeneHue
XpoMocoM B Mero3e. Kpoccunrosep. bronornyecknii CMbICI M 3HAYEHUE MEN03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KJIETOK Y KMBOTHBIX. [losoBBIE Kene3bl:
CEMEHHHUKHU U sSM4HUKH. OOpa3oBaHHME W PAa3BUTHE IMOJOBHIX KIETOK — rameT (CrepMaTo30uf,
AWIEKIeTKa) — crepmaroreHe3 u oBoreHe3. (OcCOOEHHOCTH CTPOCHHS SHUIEKIETOK H
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

WuauBuayanbHoe pa3BUTHE (OHTOreHe3). OMOpHUOHAIBHOE pa3BUTHE (SMOpPUOTEHE3).
Otanbl 3MOPHOHATBHOIO PA3BUTHUS Y MMO3BOHOYHBIX KUBOTHBIX: ApPOOJIEHHE, TacTpyJsLus,
opranoreses. ITocramOproHaibHOEe pa3BuTHE. THUNBI MOCTIMOPHOHAIBHOIO PA3BUTHUSL: IPSIMOE,
HenpsiMoe (JTMYMHOYHOE). BiusiHMe cpeapl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIIOCOOHBIE
BBI3bIBATH BPOXKAEHHBIE YPOJCTBA.

Poct u pa3zButne pacteHuil. OHTOreHe3 BETKOBOIO PACTEHHUS: CTPOCHUE CEMEHM, CTaIuu
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuupl u cxembl: «@OpMbI pa3MHOXKEHUST OPraHU3MOBY, «/IBOIHOE OMII0JOTBOpEHHE Y
I[BETKOBBIX PaCTeHU», «BereraTuBHOE pa3MHOXKEHUE pacTeHUi», «/lenenue kieTku GakTepuiiy,
«CTpoeHHe TOJIOBBIX KIIETOK», «CTpoeHHE XpOMOCOMBI», «KieTouHbli mukiy, «Perukarus
JHK», «Mutos», «Menos», «IIpssmoe u HenpsiMmoe pa3BUTHEY, «] 'aMeTOreHe3 y MIIEKOTTUTAOIIUX
Y 4eJI0BeKay, «OCHOBHBIE CTaAMH OHTOTCHE3a.

ObopynoBaHue: MHUKPOCKON, MHKporpenaparbl «CrnepMaTo30uabl MIIEKOIMHUTAIOLIET0»,
«Sinexnerka mirekonuTaromero», «Kapruokunes B KJIeTKax KOpElIka JIyKay, MarHUTHask MOJIEIIb-
anmukanus «Jlenenne kinetkny», moaens JJHK, monens Meradaznoit XpoMoCOMBI.

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

JlaGopatopHas pabota Ne 3. «HabmroeHre MUTO3a B KJIETKaX KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax».

JlaGopatopuast pabota Ne 4. «/3ydeHume CTpOEHHUS TIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparaxy.

Tema 6. HacsieacTBeHHOCTh H M3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3agaum reHeTuku. Mcropuss pa3BuThs TeHETHMKH. Pojib LHUTOIOTMH U
HMOPHOJIOTHY B CTAHOBJICHUU I'eHETHKHU. BKitag poccuiickux 1 3apy0eKHbIX YUEHBIX B Pa3BUTHE
TreHeTUKU. MeToabl TeHeTHKH (THOPUAONOTMYECKUH, LUTOTeHETHYECKUH, MOJIEKYISpHO-
reHeTuueckuii). OCHOBHbIE TEHETUUECKUE MTOHATHS. ['eHeTnYecKkass CMUMBOJIMKA, UCIIONb3yeMas B
CXEMax CKpEIIMBaHUM.



3aKOHOMEPHOCTH  HACJEIOBAaHWS  MPHU3HAKOB, YycTaHoBieHHble [.  Menaenem.
MoHorubpuaHoe ckpermuBaHue. 3aKoH eIMHO-00pa3usi THOPUIOB NepBOTo nokosaeHus. [IpaBuio
JOMMHHUPOBaHMsI. 3aKOH paclleIuleHHs Ipu3HakoB. ['mmore3a uyucroTel ramer. llomHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

JuruOpunHoe cKpeniyBaHue. 3aKOH  HE3aBUCHMOIO  HACJEIOBaHUS  IPU3HAKOB.
LluTOreHeTHYECKUe OCHOBBI JUTHOPHUIHOTO CKPEUIMBaHHUA. AHAIM3UPYIOIIEEe CKpELIMBaHHE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIUBAHMS ISl ONIPEIEIIEHHs TEHOTUIIA OCOOU.

CueruieHHOe HacienoBaHue mnpu3HakoB. Pabora T. Moprana 1o CIEIUICHHOMY
HacJe10BaHMI0 TeHoB. HapyllleHue cuenyieHusi TeHOB B pe3yibTaTe KPOCCUHIOBEpa.

XpOoMOCOMHasl TEOpUS HACIIECTBEHHOCTH. | eHETUUeCKHUEe KapThl.

I'eneruka nona. XpoMOCOMHOE OIpENEICHUE 10J1a. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
I'omorameTHele M rereporaMeTHble opraHu3Mbl. HacienoBaHue INpPU3HAKOB, CUEIUIEHHBIX C
MIOJIOM.

N3meHunBOCTh. BUibl ”3MEHUYMBOCTHU: HEHACIIECTBEHHAs M HacleACTBEHHas. Ponb cpenapl
B HEHACJICJICTBEHHOW W3MEHYMBOCTU. XAapaKTEPUCTHKA MOIU(PUKALMOHHOW H3MEHUYMBOCTH.
BapuanuuonHusiil psg u BapuanuoHHas kKpuasd. Hopma peaknuu npusnaka. KonnuecTBeHHbIE U
KaueCTBEHHbBIE PU3HAKU U UX HOpMa peakuuu. CBoicTBa MOAUPUKALIMOHHONW N3MEHYMBOCTH.

Hacnencrennas, uiay reHOTUNHMYECKasi, U3MEHUMBOCTb. KOMOMHATUBHAS M3MEHUUBOCTbD.
Meiio3 u MonoBOM mpomecc — OCHOBA KOMOMHATMBHOM WM3MEHUMBOCTH. MyTallMOHHas
U3MEeHYUBOCTh. Kiaccudukamus myranuii: reHHbIE, XpOMOCOMHBIE, T€HOMHBIe. YacTtoTa U
MPUYMHBL MyTaluil. MyTtarennbsle GakTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIEICTBEHHOM
n3menunBocty H. . BaBunosa.

BuesinepHast Haca€1CTBEHHOCTh U U3MEHYUBOCTb.

I'enetnka uyenoBeka. Kapuotun uenoBeka. OCHOBHbIE METOJbl T€HETUKU YEJIOBEKa:
reHealloTHYecKuii, OJIM3HELOBbIM, IUTOTCHETUYECKUH, OMOXUMHUYECKHH, MOJEKYISIpPHO-
reHeTuyeckuil. COBpEMEHHOE OIIpe/IeJIeHUEe TEHOTHUIA: IIOJHOT€HOMHOE CEKBEHHPOBAHUE,
TEHOTHUIUpPOBaHKUE, B TOM uyucie ¢ nomotbio [1[P-ananmu3za. HacnencrBennsie 3aboseBaHus
YeJoBeKa: TeHHble O0oJie3HH, OOJe3HM C  HACJIEACTBEHHOW MpPepacroiokKEeHHOCTBIO,
XpoMocoMHble Oosne3Hu. ComaTuyeckue W TeHepaTuBHble MyTauuu. CTBOJIOBBIE KIIETKH.
[TpuHLIMIIBI 370pOBOTO 00pa3a >KU3HH, TUArHOCTUKU, TPOMUIAKTUKN U JICUEHUS] T€HEeTHYECKHUX
Oose3Heil. MenuKo-TeHETHYECKOe KOHCYJIbTUPOBAaHUE. 3HAYECHUE MEIAUITMHCKOW TEHETHKU B
NPEJOTBPALICHUN U JICYEHUHN TeHETHYECKUX 3a00JIeBaHU YeI0BeKa.

JleMoHCTpanum:

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

Tabmuupl u cxembl: «MOHOrMOpUHOE CKPELIMBAHUE U €r0 IUTOI€HEeTHYECKasi OCHOBAY,
«3aKOH pacIIeIUIEHUs] M €ro IMTOICHETHYECKas OCHOBa», <«3aKOH YHCTOTHI TaMeT»,
«durubpunnoe ckpeuBanuey, «l{uTomornyeckue OCHOBBI AUTHOPUTHOTO CKpEHIMBAHUSI,
«Meiio3», «B3aumonencTBue aJIebHBIX T€HOBY, «I eHeTHYeCKHne KapThl paCTEHHUH, ’KUBOTHBIX U
qyenoBeka», «l'eHeTnka mnona», «3aKOHOMEPHOCTH HACJIEIOBAaHUSA, CLEIUIEHHOTO C IIOJIOMY,
«KapuoTunsl uyenoBeka © IKUBOTHBIX», «Bumasl wu3MeHunBOCTH», «MoaudukamoHHas
U3MEeHYUBOCThY, «HacnenoBanue pesyc-gakropay, «l'eHeTHka rpymnn KpoBu», «MyTalMoHHas
U3MEHYUBOCTbHY.

Ob6opynoBanue: MoAeTU-aNIUIMKaIuu «MoHoruOpuaHOe CcKpemuBanue», «HemnomaHoe
JOMUHUpOBaHue», «JluruOpugHoe ckpemuBanue», «llepekpéct XpomMocom», MHKPOCKOI U



MuKporpenapar «JIpozodumray (Hopma, mytanuu GopMbl KpPbUTHEB U OKPACKH Tena), repOapuit
«I"opox moceBHOW».

JlabopaTopHble 1 IpaKkTHYeCKHEe PAdOThI:

Jlaboparopuas padota Ne 5. «M3ydyenue pe3yabTaToOB MOHOTUOPUIHOTO U AUTUOPUIHOTO
CKpEIIUBAaHUS Y IpO30(UIIBI HA TOTOBBIX MUKpOIpENnapaTax.

Jlaboparopuas pabota Ne 6. «3yderre MOAUPUKAIMOHHON H3MEHYHBOCTH, IIOCTPOCHHE
BAPUALIMOHHOTO Psia U BAPUALIMOHHON KPUBOW».

Jlabopatopnas pabora No 7. «AHamu3 wMyTanmid y JApo30(HIbI Ha TOTOBBIX
MUKpOIIpenaparax.

[Tpaktuyeckas padora Ne 2. «CocTaBieHHE U aHATHU3 POJIOCIOBHBIX YEIOBEKa.

Tema 7. Cesiekuusi oprann3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusi KaKk HayKa U MpOIECcC. 3apoxAeHUE CeNeKIMU U qomMecTukanus. Yuenue H. U.
BaBunoBa 0 LEHTpax MNPOUCXOXKICHUS U MHOrooOpasus KyJIbTYpHbIX pacTeHuil. LleHTpbl
MIPOUCXOKICHHS IOMAITHUX KUBOTHBIX. COpT, MOPO/Ia, IITaMM.

CoBpeMeHHbIE METObI CENEKIIMU. MacCoBbIi U MHAUBUAYAJIbHBII OTOOPHI B CEJIEKIIUU
pacteHuil u kuBOTHBIX. OlIeHKa 9KcTephepa. bIN3KOpoACTBEHHOE CKpEIIUBaHUE — UHOPUIMHT.
Yucras nmuaus. CkpeniuBaHue YucToIX TuHU. ['ereposuc, nin rubpuanas cuia. Hepoacrsennoe
CKpemmBanue — ayropuaumHr. OtnanéHHas ruOpuausanus U e€ ycrexu. VICKyCCTBEHHBIN
MyTareHe3 W IMOJYyYCHUE TMOJUIUIONAOB. JIOCTHKEHUSI CEeNeKUUM PACTEHUW, >XUBOTHBIX U
MUKPOOPTaHHU3MOB.

buoTtexHonoruss kak oOTpacib MNPOM3BOACTBA. [ €HHas WHXKEHEpHUs. OTambl CO3/aHUs
pexomOunantHoii JIHK u Tpancrennsix opranusmoB. Knerounas wunxkenepus. Kiierounsle
KylIbTypbl. MUKPOKJIOHAJILHOE pa3MHOXKEHHE pacTeHuid. KiioHupoBaHue BbICOKOIIPOTYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTraHMW3MOB. OKOJOTHYECKHMEe M JSTudeckue mnpobremsl.. MO -
FeHETUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JemMoHcTpanuu:

IToptpetsr: H. 1. BaBunos, 1. B. Muuypus, I'. JI. Kapnieuenko, M. ®@. l1BaHoB.

Tabmuiel u cxeMmbl: kapta «LIeHTpBI MPOMCXOXKIAEHUS W MHOTOOOpa3usl KyIbTYpPHBIX
pacteHui», «llopoabl JoOMaIHUX XKUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHui», «OTnanéHHas
rubpunmzamus», «Paborer akamemmka M. @. HWpanoBay, «llomumionaus», «OOBEKTHI
ouorexHonoruny, «Kierounsie KylabTyphl U KJIOHHUpOBaHUE», «KOHCTpynpoBaHUE U MEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyIsHKU TJIOJOB U KOPHEIUIOAOB JUKHX (OPM U KyIBTYPHBIX COPTOB
pacrenuii, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUSI.

JlabopaTopHble 1 NpakTHYeCKHEe PadoThI:

Okckypeusi «OCHOBHBIE METOMABI U JIOCTHXKEHUS CEJIeKIMU PACTeHHM M KMBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (hepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIUYHOE
X03UCTBO, Ta0OPATOPHIO arPOYHUBEPCUTETA UITH HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. IBoIIOLIHOHHASA OMOJIOTHSI.
[Ipennockuiku BOSHUKHOBEHH S SBOTIOLIMOHHON TEOPUHU. DBOIIOLIMOHHAS TEOPHUS U €€ MECTO
B Omosioruu. BiusiHue 3BOIIOIIMOHHON TEOPHH HA Pa3BUTHE OMOJIOTHUU U APYTHX HAYK.



CsugerenbcTBa 3BOONMHA. [[anieoHTONOrMYECKHE: TOCIEA0BATENIBHOCTD NOSIBJICHUS BUJIOB
B TAJICOHTOJIOTUYECKONM JICTOMUCH, TMepexoaHble ¢opmbl. buoreorpaduueckue: CXOICTBO U
paznuuune dayH u GIop MATEPUKOB M OCTPOBOB.

OMOpPHOIOTMYECKHE: CXOJCTBA U pa3inyuus SMOPHOHOB DPAa3HBIX BUIOB IO3BOHOYHBIX.
CpaBHUTEIBHO-aHATOMUYECKHE: T'OMOJIOTUYHBIE, aHAJOTUYHbBIE, pPYAUMEHTapHbIE OpraHbl,
aTaBU3MBI. MOJEKYIIPHO-OMOXUMHUYECKHE: CXOJCTBO MEXaHM3MOB HACJICJCTBEHHOCTH U
OCHOBHBIX METa0OIMUECKUX ITYTEeH Y BCEX OPraHNU3MOB.

OpomononHass Teopuss Y. [lapBuna. [lpeanocbuiky BO3HUKHOBEHHUS JapBUHH3MA.
JBukymye Cuibl HBOJMIOLMHM BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE TpU
OTPaHUYEHHOCTH PECypCcoB, HeompelenéHHas HW3MEHUYMBOCTh, OOphOa 3a CyIIecTBOBaHHE,
€CTECTBEHHBIN 0TOOD).

Cunretndeckas Teopus 3Bostonun (CTD) u e€ 0CHOBHBIE TTOJIOKEHUS.

MukposBontonus. [lonynsauus kak eIMHULA BU1a U HBOJIFOLUU.

JBuokymue cuibl ((hakTopbl) 3BOJIONWU BHIOB B MpUpoje. MyTallMOHHBIN MpoLecC U
KOMOWHATHBHASI U3MEHYMBOCTD. [ [0y ISIIMOHHBIC BOIHBI U Apeiid) reHoB. M30smus 1 MUrparus.

EctectBeHHbIil 0TOOp — HampaBistomuii gaxtop 3Boitouud. POpMBI €CTECTBEHHOIO
otbopa.

[Ipucnoco01eHHOCTh OPraHU3MOB KakK pe3yibTaT 3Bojonuu. [IpumMepsl mpucnocoOneHuit
y opranu3MoB. ApoMop(h 036l ¥ HIU0-aTaITAIHH.

Bun u BumooOpazoBanue. Kputepuu Buma. OcHOBHblE (OpMBI BUA00Opa30BaHUS:
reorpaduueckoe, IKOJIOrHuecKoe.

MakposBomtonus. PopMbl IBONIONUU: (PHIIETUYECKAs], TUBEPreHTHAs, KOHBEPTEHTHAs,
napajuienapHasi. HeoOpaTuMocTh 3BOMIOIMH.

[IpoucxoxaeHnue  OT  HECNEUUATH3UPOBAHHBIX  IMPEIKOB. [Iporpeccupytormias
crienuanu3anus. AJanTuBHAs paJgualius.
JdemMoHcTpaumnu:

[Toprpersr: K. Jlunneit, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, 3.
I'exkens, . Mromnep, A. H. CeBepros.

TaGnuibl v cxembl: «Pa3BUTHE OPraHNYECKOTO MHpa Ha 3emiie», «3apoAbIIli TO3BOHOUHBIX
KUBOTHBIX», «ApxeonTepukcy, «@opmbl 00pbOBI 3a cyliecTBOBaHUE», «EcTecTBEHHBINH 0TOOPY,
«MHorooOpa3ue copToB pacTeHuil», «MHorooOpasue MOpoA >KUBOTHBIX», «llomymsum,
«MyTalnmoHHasi U3MEHUUBOCTEY», «ApoMopho3bl», «Manoanantaunny, «OO0mmas aereHepanusy,
«/IBmxyiue cuibl 3Boronun», «Kapra-cxema Mapupyra nyremectsus Y. Japsuna», «bopbda
3a CYILIIECTBOBAHHE, «IIpucnocoOiaeHHOCTH OpPTaHU3MOBY, «["eorpaduueckoe
BUJ1000pa3oBaHue», « IKOJIOrMYECKOe BUA000pa30BaHUE.

Ob6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMHM TUIIAMH OKPACKH, HA0Op II0OA0B U
ceMsiH, KoJuteKuus «[Ipumepsl 3alIUTHBIX TPUCTIOCOONIEHUH Y )KUBOTHBIX», MoJiellb «OCHOBHBIE
HaIpaBJICHUS SBOIIONNANY, 00bEMHAs MOieTh «CTPOSHHE TOJIOBHOTO MO3Ta TIO3BOHOYHBIXY.

buoreorpaguueckass kapra Mupa, KOJUIEKIHs «DOpPMBI COXPAaHHOCTH HWCKOIAEMBIX
KUBOTHBIX U pacTeHUil», Mojenpb anmaukanus «llepekpéct xpoMocomy, BIaXXHbIE HpenapaTsl
«Pa3Butne Hacekomoro», «Pa3BuTHe JATYIIKM», MHUKporpenapar «/Ipozodunay (HOpMa,
MyTalu# (POPMBI KPBLITHEB U OKPACKH TET).

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

JlaGopatopHas padota Ne 1. «CpaBHeHUE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

JlaGopatopHass pabora Ne 2. «OmnucaHue NPUCTOCOOJIEHHOCTH OpraHu3Ma M eé
OTHOCHUTEJIbHOTO XapaKTepay.



Tema 2. Bo3HUKHOBeHME U Pa3BUTHE KU3HU HA 3eMuie.

JoHayuyHble MpEACTABICHUS O 3apOXACHUU KU3HU. HaydHble rumnoTe3sl BOSHUKHOBEHHS
JKU3HM Ha 3emuie: aOWoreHe3 W IMaHCIepMus. XUMUYecKas SBONIONUS. AOWOTEHHBIM CHHTE3
OpPraHWYECKUX BELIECTB U3 HEOPTAHUYECKUX. DKCIIEPUMEHTAIbHOE MOATBEPKICHUE XUMUYECKON
sBosronny. HavanbHble aTamnsl Onosorundeckoit sosroruu. ['unoresza PHK-mupa. ®opmupoBanue
MEMOpaHHBIX CTPYKTYp W BO3HHUKHOBEHHE MPOTOKJIETKU. [lepBble KIETKM U UX HBOJIOIUSL.
DopMHUPOBAHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PazBuTue xu3HM Ha 3emiie 1o 3pam U nepuoaam. Karapxei. Apxenckas U mpoTepo3oiickas
apsl. [1aneo3oiickas 3pa u € nmepuoibl: KeMOPUNCKHUI, OPJOBUKCKUH, CHUTYPHUICKUM, IEBOHCKHH,
KaMEHHOYTOJIbHBIH, IIEPMCKUI.

Me3so30iicKkas 3pa U €€ Iepuoabl: TPHACOBBIN, FOPCKUHI, MEJIIOBOM.

Kaiino3zoiickas 3pa u €€ nepro/ibl: ajeoreHOBbIM, HEOr€HOBBIN, aHTPOIIOT'€HOBBIH.

XapakTepucTuKa KIMMara M IeoJIOTMYECKHX IporeccoB. OCHOBHBIE 3Tallbl 3BOJIIOIUU
PaCTUTEIBLHOTO U JKUBOTHOTO MHpa. ApoMop(]o3bl y pacTeHUl 1 KUBOTHBIX. [losiBIeHNE, paciBeT
Y BBIMUPaHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak OTpa)keHue 3BONOUUUA. OCHOBHBIE CUCTEMATUYECKUE
TPYIIIBI OPraHU3MOB.

OBOJIIOIMSL  YeJlOBeKa. AHTPOIOJOrMs Kak Hayka. Pa3Buthe mpeacTtaBieHHil o
MPOUCXOKICHUH YesloBeKa. MeTo bl u3ydeHus: antpornorene3a. Cxo/IcTBa M pa3Inyus YeJioBeKa
1 KUBOTHBIX. CHCTEMATHUECKOE MOJIOKEHUE YEIIOBEKA.

JBuxymue cuibl  (pakTopsl) aHTpomorene3a. HacnencTBeHHass W3MEHUMBOCTh U
ecTecTBeHHbIN 0TOOpP. OOLIEeCTBEHHBIN 00pa3 )KU3HU, U3TOTOBJIEHUE OPYJUN TpyZa, MBILUICHUE,
peub.

OCHOBHBIE CTaJIMM U BETBH 3BOJIIOLIMM YEJIOBEKA: ABCTPAJIONMUTEKH, UEIOBEK yMeEIbIi,
YenoBek mnpsaMmoxonasmuid, YenoBek HeaHaepraibckui, YenoBek pasymublid. Haxonaku
MCKOTIAeMBIX OCTATKOB, BPEMsI CYIIECTBOBAHUS, 00JIACTh PACHPOCTPaHEHUsS], 00bEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIHs.

Yenoseueckue packl. OCHOBHBIE OOJBIIKE pachl: €BpPOINEOHaHas (eBpa3uiickas), HEerpo-
aBcTpanmoujHas  (9KBaTOpUAlbHAs), MOHTOJOWUIHAS  (a3MaTCKo-aMepukaHckas).  YepTsl
MPUCTIOCOOJICHHOCTH IIPEICTAaBUTEIICH YeTTOBEYECKUX PaC K YCIIOBHSIM CYIIeCTBOBaHUA. EMMHCTBO
yenoBevyeckux pac. Kputuka pacusma.

JleMoHCTpanum:

[Toptpetsr: @. Penu, JI. [Tactep, A. Y. Onapusn, C. Mumnep, I'. FOpu, Y. /lapsus.

Tabmuupl u cxembl: «Bo3uukHoBeHue COTHEYHOU cHUCTEeMbI», «Pa3BUTHE OpraHUMYecKoro
mupa», «PacturenbHas kietka», «KuBoTHas kietka», «lIpokapuoTuyeckas KIeTKay,
«CoBpeMeHHas cucTeMa OpraHM4ecKoro Mupa», «CpaBHEHUE aHATOMUYECKHUX YEPT CTPOECHUS
YeloBeKa U YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAJICOHTOIOTHYECKUX HAXOJIOK
MPEJKOB COBPEMEHHOIO0 4YeloBeKay», «JlpeBHeilmme moan», «JlpeBHue moam», «llepBbie
COBpPEMEHHBIE JI0N», «UenoBeueckre pachl».

O6opynoBanne: wmynsiku —«[IpoucxoxaeHue denoBeka» (OIOCTHI  aBCTPAJONUTEKA,
MUTEKAaHTPOMa, HeaHAepTalblla, KPOMAaHbOHIIA), CIENKA WIK U300pakeHHUsT KaMEHHBIX OpyIuit
MEepBOOBITHOTO YesIoBeKa (KaMHHU-YOIIEphl, pyOusa, ckpebiia), reoXpoHoJIoTHYecKas: TabauIa,
KOJUTEKIHS «DOPMBI COXPAaHHOCTH UCKOTIAEMBIX YKUBOTHBIX U PACTCHHIN.

JlabopaTopHble U IpaKkTHYeCKHe padoThI:

[TpakTuueckast pabota Ne 1. «M3ydeHrHe MCKOMAEMBIX OCTATKOB PACTCHHH U )KMBOTHBIX B
KOJUTEKILIHSX .



DKCKypcHsi «IBOJIIOIUS OPTraHMYECKOTO MHpa Ha 3emie» (B €CTeCTBEHHO-HAYYHBIN WITH
KpaeBeAUECKU My3eil).

Tema 3. OpranusMsbl U OKpYyKaloLas cpeaa.

Okonorus Kak Hayka. 3ajaud M pas3fenbl AKOJOTMH. MeToabl 3KOJIOTMYECKUX
UCCIIEIOBaHUH. DKOJIOrNYeCKOe MUPOBO33PEHUE COBPEMEHHOIO YEJIOBEKA.

Cpenpl ~ oOuTaHMs ~ OpPraHM3MOB:  BOJHAas,  HAa3€MHO-BO3JylLIHas,  IOYBEHHas,
BHYTPUOpPraHU3MEHHas!.

Okonoruyeckue (axropsl. Kiaccudukanus skonorndeckux (pakTopoB: aOHOTHYECKHE,
OMOTHUYECKUE U aHTPOIIOTreHHbIE. JleHCTBUE IKOJIOTHYECKUX (PAKTOPOB HA OPIaHU3MBI.

AOuotnueckue  (QakTOphBl:  CBET, TEMIIEpPAaTypa, BIAKHOCTE. DOTOMEPUOAU3M.
[TpucnocoOneHus OpraHu3MoB K JEHCTBUIO aONOTHYECKHX (haKTOPOB. brojgornueckmue puTMel.

buornueckue  ¢dakropel. Buapsl OMOTHYECKMX  B3aMMOJEHCTBHMH:  KOHKYpEHLH,
XMIHUYECTBO, cUMOM03 U ero ¢opmel. [lapazutusm, koonepanus, MyTyaau3M, KOMMEHCATU3M
(KBapTHUPAaHCTBO, HaXJEOHMYECTBO). AMEHCAIN3M, HEHUTpanu3M. 3HaueHHE OHMOTUYECKHUX
B3aWMO/ICHCTBHI IS CYIIECTBOBAHUS OPTaHU3MOB B IPUPOIHBIX COOOIIECTBAX.

OKOJIOTMYEeCKHE XapaKTepUCTUKH momyasinuu. OCHOBHBIE IIOKa3aTeiad MOIYJISALUU:
YHUCJIEHHOCTh, IUIOTHOCTb, POXAA€MOCTb, CMEPTHOCTb, NPUPOCT, Murpauus. JluHamuka
YHUCJIEHHOCTH MOMYJISILIUK U €€ peryJssiusl.

JdemMoHcTpaumMu:

[Toptpetsi: A. I'ymOonpar, K. @. Pynbe, O. I'ekkens.

Tabmuupl n cxemsl: kapta «IIpupogusie 30HbI 3emian», «Cpeapl OOUTaHUS OPraHU3MOBY,
«®Dotonepuoguzmy», «llomymsamun», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH IONYJISLIUU
uH(py3opun-Tydenbkn», «llumessie nenu».

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

JlaGopatopHas pabora Ne 3. «Mopdonoruyeckre 0COOEHHOCTH PACTEHUM U3 pa3HBIX MECT
oOUTaHUNY.

JlaboparopHas padota Ne 4. «BnusiHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEYyCa.

[Tpaktuyeckas padora Ne 2. «IToacuéT mIoTHOCTH MONYISIIMNA Pa3HBIX BUAOB PACTEHUI.

Tema 4. CooO1mecTBa H IKOJOTrH4eCKHE CHCTEMBbI.

CooOmiectBo  opranuzMoB  —  OuoneHo3.  CTpykTypsl — OuOlLl€eHO3a:  BHJOBas,
IPOCTPAHCTBEHHAs, Tpopuueckas (nmuuieBasi). Bunpl-nomunantel. CBsa3u B OHMOLIEHO3E.

Okonoruyeckne cuctembl (9kocuctemsl). [loHsTHe 00 sKOcHCTEME M OHOreoleHO3e.
QYHKIMOHAIBHBIE KOMIIOHEHTBl OJKOCHUCTEMBI: IPOAYLEHTHI, KOHCYMEHTBI, PpEAYLEHTHI.
KpyroBopor BemiecTB M NOTOK 3HEPruM B dKocucTeMe. Tpoduueckue (MHUILEBHIE) YPOBHU
skocucteMbl. [IumeBbie nenu u cetd. OCHOBHBIE ITOKa3aTelIM 3KOCUCTEMBI: Onomacca,
OPOAYKIMS. DKOJIOTMYECKHE NHpaMHJIbl: HPOAYKIMM, YUCIEHHOCTH, Ouomacchl. CBoiicTBa
HKOCUCTEM: YCTOMYMBOCTD, CAMOPETYJIALUs, pazBuTue. CyKIeccus.

IIpupoaHblE 3KOCHUCTEMBI. ODKOCHCTEMBI O03€p M pPEK. DKOCHUCTEMA XBOWHOTO WM
HIMPOKOJINCTBEHHOTO JIEca.

AHTpONOTreHHbIE 3KOCUCTEMBL. ATPOIKOCHCTEMBI. Y POO3KOCHUCTEMBI. buosoruueckoe u
X03s5ICTBEHHOE 3HAUEHHE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpaszue kak (akTop ycToumBoCTH dKocucTeM. CoxpaHeHHe OHMOJIOTHYECKOTO
pa3Ho0Opa3us Ha 3emIe.

VYuenne B. U. Bepuaackoro o 6uocdepe. ['panuiipl, coctaB u cTpykTypa 6uocdepst. XKusoe
BemecTBO M ero (Qynkuuu. OcobeHHoctn Ouochepbl Kak TINTOOAIBHOM 3IKOCHCTEMBI.
JunamMuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.



KpyroBopoTsl BemecTB W OHOTC€OXMMHUYECKHE ITUKIIBI AJIEeMEHTOB (yriepoja, a3oTa).
3oHanpHOCTH OuOchepsl. OCHOBHBIE OMOMBI CYIITH.

UYenoseuecTBo B Onochepe 3emiau. AHTpONIOreHHbIE U3MEHEHUs B Onocdepe. ' modanbHbIe
9KOJIOTHYECKUE TPOOIIEMBI.

CocymiecTBoBaHH€E NMPUPOBI U UeraoBeuecTBa. CoxpaHeHue 6MopazHooOpas3usi Kak OCHOBA
ycroitunBocTd Onochepsl. OcHOBA PaLlMOHATIBHOTO YIPABICHUS MPUPOIHBIMH PECYpPCAaMH U MX
UCIOJIb30BaHue. JlocTuykeHus: OMONIOruM U OXpaHa MPUPOABI.

JdemoHcTpaumMu:

[Toptpetsi: A. JIx. Tencnu, B. H. Cykaués, B. . Bepnaackuii.

Tabmuubl u cxemsl: «llumeBbie nenu», «buoreHo3: coctaB u cTpykTypa», «IIpupogHsie
coobmiectBay, «llemn mnuraHusy, «OKoJIOrMUecKas mnupamuaa», «buocdepa u YemoBexy,
«JKocHucTeMa MUPOKOTUCTBEHHOTO Jiecay, « IKOCUCTEMA XBOMHOT O Jiecay, «buoienos Bogoémay,
«ArpoueHo3», «lIpumepHble aHTPOMOreHHbIE BO3ICHCTBHS Ha MNPUPOAY», «Baxnelimme
VCTOYHUKHU 3arpsi3HEHUsl BO3JlyXa U TPYHTOBBIX Bom», «llouBa — BakHeMIas cocTaBifoILas
ouocheprr», «Paktopsl nmerpamanuu  nouB», «llapHukoBelii  3ddexT», «DakTOPHI
paZvoaKkTUBHOTO 3arpsa3HeHust Ouocdeps», «O01as ctpykTypa 6uocheps», «Pacnpoctpanenue
*Ku3HU B Omocdepe», «O30HOBBIN 3KkpaH Ouocheps», «KpyroBopor yriepona B 6uochepe»,
«KpyroBopot a3zota B pupoie».

Ob6opynoBanue: MOAeTb-ammIHKanus « Tunuaabie OHOIIEHO3EbI», Tepbapwuii «PacTuTensHbIe
coobmiecTBa», Koiekuuu «buoreHos3y, «Bpeautenn BaXKHEHIIUX CEIbCKOXO3SHCTBEHHBIX
KYJIbTYp», TepOapuil W KOJUIEKIIMM PACTEeHHH M >KUBOTHBIX, MPHHAJICKAIINE K pPa3HbIM
9KOJIOTHYECKUM Tpymnmnam oaHoro Buaa, KpacHas kaura Poccuiickoit @enepamnmn, n300pakeHUs
OXpaHsIEMbIX BUJIOB PACTEHUHN U KUBOTHbIX.

2.IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS IMTPOI'PAMMBI 11O BUOJIOT'UA
HA BA30BOM YPOBHE CPEJJHET'O OBILIETI'O OBPA3OBAHUA

Cornmacho ®I'OC COQO, ycraHaBnuBalTCd TpeOOBaHUS K pe3ylbTaTaM OCBOEHUS
00y4aromuMUCs MPOrpaMM CpeHero o0miero o0pa3oBaHus: JIMYHOCTHBIM, METANIPEIMETHBIM U
IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JIMYHOCTHBIX pE3yJbTATOB OCBOEHHUS NpeameTa «bHOJIOTHS» BBIAEIEHBI
CIIEAYIONINE COCTABIAIONIME: OCO3HAHHE OOyYarOIMMHCS  POCCHHCKOW  TpaMIaHCKOH
UJIEHTUYHOCTH — TOTOBHOCTHM K CaMOpPa3BUTHIO, CAMOCTOSATEIILHOCTH M CaMOOIpPENENEHHUIO,
HaJIM4Me MOTHMBALMU K OOyYeHHUIO0 OHMOJIOIWH, IeNIeHANpaBlIeHHOe pPAa3BUTHE BHYTPEHHHUX
yOeXAeHUI JTUYHOCTU Ha OCHOBE KJIFOUEBBIX LIEHHOCTEW M MCTOPUUECKUX TPAJULUN pa3BUTHUS
OHMOJOTNYECKOr0 3HAHUS, TOTOBHOCTh M CLIOCOOHOCTH 00y4aroIInXCsi PyKOBOICTBOBATHCS B CBOEH
JeSITeIbHOCTH LIEHHOCTHO-CMBICJIOBBIMHM YCTAHOBKaMHM, MPUCYIIMMU CHCTEME OMOJOTHMYECKOTO
00pa30BaHus, HATMYUE SKOJOTMUYECKOTO MMPABOCO3HAHUS, CIIOCOOHOCTH CTaBUTh 1IENTH U CTPOUTh
JKU3HCHHBIC I1JIaHHBI.

JImuaOCTHBIC pPE3YyIbTAaTbl OCBOCHUA MPEAMCETA «bnonorusy JOCTUI'alOTCA B C€JIHWHCTBEC
y4eOHOI W BOCHUTATENbHOM JEsITeIBbHOCTH B COOTBETCTBHM C TPATUIMOHHBIMH POCCHHCKHUMU
COLMOKYJIbTYPHBIMU, UCTOPUYECKMMHU U JYXOBHO-HPABCTBEHHBIMHU IEHHOCTSMHU, MPUHSATHIMU B
o0IIecTBe TpaBWIaMH W HOPMAaMH TOBEICHHS M CIIOCOOCTBYIOT IPOIECCaM CaMOITO3HAHMS,
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CaMOBOCITUTaHUSI U CaMOPAa3BUTHs, Pa3BUTHs BHYTPEHHEH MO3UIMH JIMYHOCTH, MATPUOTH3MA,
YBaXXEHUS K 3aKOHY U IMPABOIOPSAKY, YEIOBEKY TpyJa U CTaplieMy MOKOJIEHHUIO, B3aUMHOIO
YBOXCHHS, OEPEeKHOTr0  OTHOIICHUS K  KyJAbTypHOMY  HACICIUI0O H  TPAJAUIHSIM
MHOTOHAIIMOHAJIBHOTO Hapoaa Pocculickoit @eaepanuu, Npupoae U OKpYyKarouen cpee.

JIndHOCTHBIE pe3yNbTaThl OCBOCHUsS yueOHOro npeamera «buomaorus» MOMKHBI OTpaXkaThb
TOTOBHOCTH M CIIOCOOHOCTH OOYYaIONIUXCsl PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3ULIMEH JTUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAlUi, TO3UTHUBHBIX BHYTPEHHHX
yOeXJAeHHU, COOTBETCTBYIOUIMX TPAJAMIMOHHBIM ILIEHHOCTSIM  POCCHIICKOr0  OOIIecTBa,
pacuIMpeHre >KU3HEHHOTO OIbITa U ONbITa AESITENLHOCTH B IPOIIECCE Peau3allid OCHOBHBIX
HaIpaBJIeHUN BOCIIUTATEIBHOM 1€ATEIbHOCTH, B TOM YKCJIE B YaCTH:

1) rpaIaHCKOTro BOCIIMTAHUS

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIUU  OOYyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTO OOIIECTBA;

OCO3HAHUE CBOMX KOHCTUTYIMOHHBIX TIpaB M OOS3aHHOCTEW, yBa)KCHUE 3aKOHA U
MIPaBOMIOPSJIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOH NIEATEIHHOCTH MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelieHnr y4eOHbIX U MTO3HABATENbHBIX 33/1a4, BBHITIOJTHEHUH OMOIOTHYECKUX HKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPEACNSATh COOCTBEHHYIO TMO3HUIIMI0O IO OTHOILIEHWIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBSACHATH €€,

YMEHHE YUYUTHIBAaTh B CBOMX JCUCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOIO
B3aMMOJICHCTBUS JIOJEH ¢ pasHBIMU yOEXKIEHUSAMHU, KYIbTYPHBIMU [IEHHOCTSMHU U COLUAIBHBIM
MOJIOKEHUEM;

FOTOBHOCTh K COTPYIHHMYECTBY B IIPOIIECCE COBMECTHOTO BBIMOJHEHUS YUEOHBIX,
MO3HABATENIbHBIX M HUCCIIEOBATEIbCKUX 3a/lady, YBAXKUTEIBHOTO OTHOILIEHUS K MHEHUIO
OTIOHEHTOB P 00CYXIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJIEPIKAHUS;

TOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOM JI€ATETbHOCTH;

2) NaTPMOTHYECKOT0 BOCIIUTAHMS:

c(OpPMUPOBAHHOCTH POCCHICKOM TPaXKTAHCKOW MIEHTHYHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMY HapoAy, YyBCTBa OTBETCTBEHHOCTH mepe] PonMHOW, TOpAOCTH 3a CBOM Kpail, CBOIO
Ponuny, cBOli A3BIK U KyJIBTYPY, MPOIILJIOE U HACTOSAIIEE MHOTOHAIMOHATBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIIEHUE K TPUPOTHOMY HACIISTUIO U TaMSITHUKAM ITPUPOIBI, TOCTHKEHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTH OIIEHUBATh BKJIA]] POCCUMCKHIX YIEHBIX B CTAHOBIICHHE U PA3BUTHE OMOJIOTHH,
MOHUMAHHUs 3HAYCHUS OWOJIOTMM B TIO3HAHWU 3aKOHOB TIPUPOJBLI, B JKH3HU 4YEJIOBEKa U
COBPEMEHHOT0 00I11eCTBa;

uzeiHast yoe:K IEHHOCTh, TOTOBHOCTH K CIIY>KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyab0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUICKOr0 HAPO/a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBEICHHUS;

CIIOCOOHOCTH OIEHUBATH CUTYAIIMIO U IPUHUMATh OCO3HAHHBIC PEIICHHSI, ODUEHTHPYSICh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH,

OCO3HAHHWE JIMYHOTO BKJIa/Ia B IIOCTPOCHHUE YCTOMYMBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJMUTEISIM, CO3JaHUIO0 CEMbU HA OCHOBE OCO3HAHHOTO
MPUHATUSA LIEHHOCTEN CeMENHOM )KM3HU B COOTBETCTBUU C TPAAULIMSIMU Hapo 0B Poccuu;

4) 3¢TeTUYECKOT0 BOCIIUTAHUS
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3CTETUYECKOE OTHOLICHHE K MHUpPY, BKJIIOUasl ICTETUKY ObITa, HAYYHOI'O U TEXHUYECKOIO
TBOpPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUH;

IIOHUMAaHUE YMOLMOHAIBHOI'O BO3ACUCTBUS KUBON IPUPOABI U €€ LEHHOCTH;

TFOTOBHOCTh K CaMOBBIPQXCHHMIO B Pa3HbIX BHJAX MCKYCCTBA, CTPEMJICHUE IPOSBIATH
KayecTBa TBOPYECKOU JIMYHOCTH;

5) ¢musuyeckoro BocnuTaHus, (OPMHPOBAHMSA  KYJBTYPbl 310pPOBbS W
IMOLMOHAJIBLHOIO 0JIArONnoJIy4usi:

IOHMMaHME U peaju3alys 370poBoro u 0e3onacHoro odpasa KU3HHU (310pOBOE NMUTAHHE,
COOJIIOJIEeHNE TMTMEHUYECKUX MPaBWJI U HOPM, COATaHCHPOBAHHBIN PEKUM 3aHATHH M OTAbIXA,
perymsipHasi  (u3nueckas aKTUBHOCTH), OEpEXKHOro, OTBETCTBEHHOIO W KOMIIETEHTHOTO
OTHOIIEHHS K COOCTBEHHOMY (PH3UYECKOMY M IICUXUUECKOMY 310POBbIO;

[OHUMaHWE ILEHHOCTH MPaBWJI HWHAWBUAYAIBHOTO WU KOJUIEKTUBHOIO 0€3011aCHOIO
IIOBEJICHUS B CUTYalLlUsAX, YTPOKAIOIIUX 310POBBIO U KU3HU JIIOIEH;

OCO3HAaHHE IOCIEACTBUM M HENPHUATHS BPEIHBIX NPUBBIYEK (YHOTpPEOJEHUs aIKOroJisd,
HapKOTHUKOB, KYpPEHHUs);

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYZly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPY10JI00HE;

FOTOBHOCTb K aKTUBHOM JESITEIbHOCTU TEXHOJIOTMUECKON U COLMAIbHON HANPaBIEHHOCTH,
CIIOCOOHOCTh MHULIMUPOBATh, IUTAHUPOBATh U CAMOCTOSITENILHO BBIIIOJIHATh TAKYIO €ATEIbHOCTD;

UHTEpEeC K Pa3IU4HbIM cepaM NpodhecCHOHAIBHOM NeATeNbHOCTH, YMEHHE COBEpIIATh
0CO3HaHHBII BEIOOP OyayILel npodeccuu U peaar30BbIBaTh COOCTBEHHbIE KU3HEHHBIE [IIaHBI;

FOTOBHOCTb U CIIOCOOHOCTh K OOpa3oBaHMIO U CaMOOOpA30BAaHUIO Ha MPOTSKEHUHM BCEU
YKU3HU;

7) IKOJI0OTrNYECKOr0 BOCIIMTAHMSA

9KOJIOTUYECKHU 1Ies1ecO00pa3HOe OTHOIIEHUE K MPUPOJIe KaK UCTOYHMKY JKU3HU Ha 3emile,
OCHOBE €€ CyIlIECTBOBAHUS;

MOBBILICHUE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: NPHOOpETEHUE ONbITAa IJIAHUPOBAHUS
IIOCTYIKOB M OLIEHKN UX BO3MOXHBIX ITOCJIEICTBUM I OKPY>KAIOLIEN CPE/IBI;

0CO3HaHME IMI00ATIBHOTO XapaKTepa 3KOJOrMYECKUX Mpo0IeM U IMyTel UX pelIeHus;

CIIOCOOHOCTH UCHOJb30BaTh MpUOOpeTaeMble MpU W3YYEHUH OMOJIOTUU 3HAHUS U YMEHUs
IpU pelIeHuU NpoOeM, CBA3AHHBIX C PALMOHAIBHBIM IMPHUPOAOIOJIE30BaHUEM (COOIIOIeHNE
IIPaBWJI TIOBEJEHUS B INPUPOJAE, HANPABICHHBIX HA COXPAHEHHE PAaBHOBECUS B JKOCUCTEMaAX,
OXpaHy BUJIOB, SKOCUCTEM, Ouochepsl);

aKTUBHOE HENpUsTHE JEHCTBUM, NMPUHOCIIIMX Bpel OKpY’Karolled MpUpPOAHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE YKOJIOTMUECKUE IMOCIEACTBUS MPEITPUHUMAEMbIX
JEMCTBUN U NPENOTBPALLATD UX;

HaJIMYME Pa3BUTOrO HKOJOTHYECKOTO MBIIUIEHUS, JKOJOTHYECKOM KYJIBTYphI, OIBITA
JESATENIbHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHS pPYKOBOJCTBOBATbCSI HMHU B
MO3HABATEJIbHON, KOMMYHUKATUBHOM M COLMAIBHOM MpakTHUKE, TOTOBHOCTH K Y4YacTHIO B
IIPAKTUYECKOHN AEATEIbHOCTH IKOJIOTNYECKOM HAIIPABIEHHOCTH;

8) neHHOCTH HAYYHOI'0 NO3HAHMA:

c(OpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAyKM M  OOIIECTBEHHOW MpPaKTUKH, OCHOBAHHOTO Ha JAMajore KyJIbTyp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MHUPE;

COBEPLICHCTBOBAHUE SI3bIKOBOM M UNTATENIbCKON KYJIBTYpPhI KaK CPEICTBA B3aUMOIEHCTBUS
MEXy JIFOJIbMU U TIO3HAHUS MUDA;
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MOHUMaHue crenupuKku OWOJOTHH KaK HAayKd, OCO3HaHUS €€ poiu B (HOpMUPOBaAHUHU
PaLMOHATILHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH LIEJIOCTHOTO NPECTaBICHUS 00 OKpYKaIoIIeM
MHUpe KaK O E€IUHCTBE NPUPOABI, 4YelIOBEeKa H oOmecTBa, B TO3HAHUU HPUPOIHBIX
3aKOHOMEPHOCTEH U peleHuu npo0aeM coXpaHeHHs MPUPOJTHOTO PAaBHOBECHS,;

yOexXAEHHOCTh B 3HAYUMOCTU OWOJIOTMH JJII COBPEMEHHOW LMBWIM3ALMU: OOeCreueHus
HOBOTO YPOBHS pPa3BUTHS MEIMIIMHBI, CO3JIaHHE MEPCHEKTHBHBIX OMOTEXHOJIOTHMH, CIIOCOOHBIX
pemarb pecypcHble MpoOIeMbl Pa3BUTHS YEIOBEUECTBA, TIOMCKA IyTEH BBIXOJA U3 III00AIBHBIX
9KOJIOTHYECKUX MPOo0JieM U o0ecrieueHus nepexoaa K yCTOWYMBOMY Pa3BUTHIO, PAIIUOHATILHOMY
MCIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHHIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYCHUU OMOJIOTWYECKUX 3HAHWN B LIEJISIX MOBBIMICHUS OO0
KYJIBTYpBl, €CTECTBEHHO-HAyYHOH TIpPaMOTHOCTH, KaK COCTaBHOW 4YacTH ()YHKIMOHAJIHHOU
rPaMOTHOCTH o0y4aroumxcs, GopMUpyeMoil pu U3ydeHuu OUOJIOTHH;

MOHMMAHHE CYIIHOCTH METOJIOB MO3HAHUS, MCIOIb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCIMOJIBb30BaTh IMOJydyaeMble 3HAHHUS Ui aHAIW3a M OOBACHEHHs SBJICHUUN
OKpYXKAloIIero MUpa M HPOUCXOJAIIMX B HEM H3MEHEHUHN, yMEHME JejaTh O0OOCHOBAHHBIE
3aKJIIOUYEHUs] Ha OCHOBE HAyuyHbIX (DAaKTOB M HMEIOIIMXCS JAaHHBIX C LETbI0 MONy4YeHUs
JIOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIbHO HCIOJIb30BaTh OMOJOIMYECKUE 3HAHMSI JJs pelIeHUs
po0JieM B PEATIbHBIX )KMU3HEHHBIX CUTYALIMSIX;

OCO3HaHHE IICHHOCTH HAayYHOH NeATENbHOCTH, TOTOBHOCTh OCYIIECTBISATH MPOCKTHYIO U
HCCJIEIOBATENBCKYIO ACSITEIbHOCTh HHAUBUIAYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEPHIBHOMY OOpa30BaHUIO M CaMOOOPA30BaHMIO, K
AKTUBHOMY TIOJIYY€HUIO HOBBIX 3HAHHWH IO OHWOJOTMM B COOTBETCTBHHM C >KW3HEHHBIMHU
MOTPEOHOCTSIMU.

METANPEAMETHBIE PE3YJIbTATHI

MeTaHpeHMCTHBIC pGSYJ'II)TaTI)I OCBOCHUA qu6HOl"0 HpeI[MCTa «BI/IOJ’IOFI/IH» BKJIFOYAKOT:
3HAYHNMBIC HJIA (1)OpMI/IpOBaHI/I$I MI/IpOB033peHI/I$I 06y11a}01u14xcs[ MC)KI[I/ICIII/IHJII/IHapHI)IG
(MeXMpeIMeTHbIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAIOIINE [IEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(uKy METOJIOB IMO3HAHUs, UCIIONIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTHs,
SBJIEHUE, TPOLECC, CUCTEMa, HAy4YHbIM (aKT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIEAOBaHNUEe, HAOIIOJIEHUE, W3MEpPEHUE, DKCIICPUMEHT M JPYTHX), YHHUBEPCAILHBIC
yueOHbIe JeiicTBUS (TMO3HaBaTeIbHbIE, KOMMYHUKATUBHBIC, PETYISTUBHBIE), 00ECIEUYUBAIOIINE
dbopMupoBaHrne (QPYHKIIMOHAIBHON TPaMOTHOCTH U COIMAIbHOM KOMIETEHIUH OO0YYaroIIuxcs,
CIIOCOOHOCTH 00yJaronmxcst HCIIOJIH30BaTh OCBOEHHBIE MEXIUCIUTIITHHAPHBIE,
MHPOBO33PEHUYECKHE 3HAHWS M YHUBEpPCaJIbHbIE Yy4YeOHBIC IEHCTBHUS B IIO3HABATEIILHOW U
COLIMATILHOM MTPaKTHKE.

MertanpeaMeTHble PEe3yNbTaThl OCBOEHUS MPOTPAMMBI CPEIHEro oOIero oOpa3oBaHUS
JOJIPKHBI OTpa)KaTI)I

OB.HalIeHI/le yHnBepcaanMMn y‘leﬁHbIMl/l IMOo3HABATCJIbHBIMHU I[eﬁCTBHﬂMH:

1) 6a30BbI€e JJOTHYECKHE IHCTBHA:

CaMOCTOSITENFHO (POPMYIHpPOBATh U aKTyadU3UpPOBAaTh MPOOJIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

HNCITIOJIb30BaAThH HpI/I OCBOCHHUHU 3HaHHI71 HpI/IéMBI JIOTHYCCKOT'O MBIIIJICHU ST (aHaﬂma, CHHTE3a,
CpaBHEHHMsI, KiacCUPUKALUU, OOOOIIEHHsI), PACKPHIBATh CMBICI OHOJOTHYECKHX MOHATUN

(BBI,Z[CJ'I}ITB HX XapaKTCPHBIC IPU3HAKN, YCTAHABIIMBATL CBA3U C APYT'UMU HOHHTI/IHMI/I);
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ONpeNeNATh LeNU AEATENbHOCTH, 3a7aBas INapaMeTpbl U KPUTEPHUM HX JIOCTHUXKEHHS,
COOTHOCHTD PE3YJIbTaThl AEATEILHOCTHU C MIOCTAaBICHHBIMU LIENSIMU;

UCITIOJIb30BaTh OMOJIOTHUECKUE MOHATUSA A OOBsSCHeHHS (AKTOB W SIBICHHH KHUBOH
HIPUPOIBI;

CTPOUTB JIOTHUECKHUE PACCYKIeHUS (MHIYKTUBHBIE, IeTyKTUBHBIE, [10 aHAJIOTHH ), BBISIBIISATh
3aKOHOMEPHOCTH M MPOTHUBOPEUUS B pPaCCMaTPUBAEMBIX SIBICHUSX, (DOPMYIHPOBATH BBHIBOJBI U
3aKJIF0YEHUS;

IPUMEHATh CXEMHO-MOJICJIbHBIE CPEACTBA JUIsl MPEJCTABICHHS CYLIECTBEHHBIX CBA3EH U
OTHOILEHUH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTAX, a TAKXKEe MPOTUBOPEUYMH Pa3HOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX HHPOPMALIMOHHBIX HCTOYHHUKAX;

pa3padaThIBaTh IJIAH PEHICHUS MPOOJIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCS MaTePUATbHBIX
U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JEATEIbHOCTb, OLICHUBAaThb COOTBETCTBHE PE3YJIbTATOB LIEJSIM,
OLICHUBATh PUCKU MOCIEICTBUN AESITEIbHOCTH;

KOOPJMHUPOBAaTh M BBIIOJHATH pabOTy B YCJIOBHUSIX pPEAJbHOr0, BHUPTYaIbHOIO U
KOMOHMHUPOBAaHHOTO B3aUMOJCHCTBUS;

pa3BUBATh KPEaTHMBHOE MBIIUIEHUE NP PEILICHUH )KU3HEHHBIX POOIIEM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IEHCTBHS:

BJIQ/IETh HaBbIKAMM y4€OHO-HCCIIEO0BATENbCKON U MPOEKTHOM AESITENbHOCTU, HaBbIKAMU
pasperieHus npoodisieM, COCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOMCKY METO/I0B
pelLeHHs IPAKTUYECKHUX 3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METO0B IIO3HAHUS;

UCIIOJIb30BaTh pPAa3jMuYHbIE BUABI JESITEIBHOCTH [0 IOJYYEHHIO HOBOTO 3HAHHUS, €ro
UHTEPIpETalnH, NMPEOOPa30BaHUI0O U MPUMEHEHHIO B YUEOHBIX CHUTYallMAX, B TOM YHUCIE TPU
CO3JIaHUM Y4EOHBIX M COLIMATIbHBIX IPOEKTOB;

(dopMHpOBaTh HAYYHBIA THUIl MBIIICHHS, BIAJETh HAYYHOW TEPMHHOJIOTHEH, KIIOYEBBIMU
TOHATUSIMHU U METOAAMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3aJaud B 00pa30BaTENbHOW ACSITEIBHOCTA U
KU3HEHHBIX CUTYaLlUsX;

BBISBIIATh TPUYMHHO-CIICACTBEHHBIE CBSI3U M aKTyalM3UpOBaTh 3ajady, BBIJBUTATh
TUIOTE3Y €€ pelleHus, HaX0IUTh apryMEHThI JJIs 10Ka3aTeJIbCTBA CBOUX YTBEPK/IEHUH, 3a/1aBaTh
napaMeTpsl U KPUTEPUH PELICHHUS;

AQHAJIM3UPOBATH MOJTYYECHHBIE B XOJI€ PEIICHUS 3a1a4M PE3YJIbTaThl, KPUTHUECKU OLIEHUBATh
UX OCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh 1EJICHAIIPABICHHbIM MOUCK MEpEeHoca CPEeACTB U CIIOCOOOB JIEHCTBUS B
npohecCHOHANBHYIO Cpey;

yMeTh TEepEeHOCUTh 3HAHHWS B  IIO3HABATEIBHYIO M  MPAKTUYECKYI0  00IacTH
KU3HEIESITeIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00J1acTeil;

BBIJIBUTaTh HOBBIE MJEH, MNpEUlarath OpPUTMHAIBHBIE MOJXOJIbl W PEILICHUs, CTaBUTh
npoOJIeMbl M 33Ja4uu, JIOMyCKaloIue aJbTepHATUBHbIE PELICHHUS.

3) padora ¢ ungopmanmeii:

OpUEHTUPOBATHCS B PA3IUYHBIX MCTOYHMKAX HMH(OpManuu (TekcTre yueOHOro mocolus,
HAYYHO-TIOMYJISIPHON JIUTEpaType, OMOJOTHYECKUX CIOBAPSX U CHPABOYHHUKAX, KOMITbIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTe), aHATU3UPOBaTh HH(POPMALMIO pPa3lIWYHBIX BHJIOB U (opM
MPEeJICTaBICHUSI, KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEMTPOTUBOPEUYNBOCTD;
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(GopMynupoBaTh 3ampoChl M NPUMEHATh Pa3IM4YHbIE METOJbl NpPH IOUCKE U oTOOpe
O6uonornyeckoit HHGopMaIK, He0OXOIUMOH /7S BHITIOJTHEHUS YIEOHBIX 3a/1a4;

npuoOpeTaTh ONBIT KCHOJIB30BAHUSA HH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTHUBHOI'O HCIOJIb30BAHUS PA3JIUYHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BbIOMpPATh ONTHUMAJIbHYIO (GOpMYy IHpPEACTaBICHUS OHOJIOTHYECKON
uHpopManuu (Cxembl, rpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U APYToe);

UCTIOJIb30BaTh HAYYHBIN S3bIK B KAauecTBE CpEACTBAa IMpH paboTe ¢ OHOIOTHYECKOM
uHpopMaLuell: IPUMEHITh XUMHUYECKHe, (PU3MYECKHEe U MaTeMaTU4eCKUe 3HAKU U CHMBOJIBI,
dopmynbl, ab0peBHaTypy, HOMEHKJIATypy, MCIIOJIb30BaTh U INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIAJCTh HABBIKAMU PACHO3HABAHUS M 3alIMThl WHGOpMANUU, HHOOPMAIIOHHON
0€30I1aCHOCTH JIMYHOCTH.

OBJiaileHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH el CTBUAMU:

1) o6menne:

OCYIIECTBIISITh KOMMYHHKAIIMKA BO BCceX cepax >KM3HM, aKTHBHO y4acTBOBATh B JUAJIOTE
WIN JIUCKYCCUU TI0 CYLIECTBY 00CYXJaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKAa3bIBAaTh
CYX/IEHUS OTHOCHUTEJIBHO BBINIOJHEHUs IIpeJylaraéMoi 3ajadyM, YYWUTBIBATH WHTEPECHl U
COIIACOBAHHOCTH MMO3ULIUHI APYTUX YUaCTHUKOB JHAJIOra WIN JUCKYCCUN);

pacrio3HaBaTh HeBepOAJbHBIE CPEACTBA OOMICHHs, MOHUMATh 3HAYEHHE COLMAIBHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUS KOH(PIUKTHBIX CUTYAIUH, yMETh CMAryaTh KOH(MIUKTH U
BECTH [1€PErOBOPHI;

BJIAJICTh PA3IUYHBIMH CIIOCOOaMH OOIIEHHS W B3aMMOJCHCTBHS, MOHHUMATh HaMEPEHUS
JOPYTUX JIOACH, MPOSIBIISATh YBAXHUTEIHHOE OTHOIICHHE K COOECETHUKY M B KOPPEKTHOH (opme
(bopMynHpOBaTh CBOU BO3PAXKEHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHUSI C HUCIOJIBb30BAHUEM S3BIKOBBIX
CpPEICTB.

2) cCOBMeCTHAsI 1eSITeJIbHOCTh:

NOHMMAaTh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaJIbHONH pabOThl IpU
peleHn OMONIOTNYEeCKOi MpoOsieMbl, 000CHOBBIBaTh HEOOXOAUMOCTh PUMEHEHUS TPYIIIOBBIX
¢dbopM B3aMMOEHCTBYS IPU pEUICHUH YueOHO! 3a/1auH;

BbIOMpaTh TEMAaTUKy M METOJbl COBMECTHBIX NEHCTBUI C y4y€TOM OOIIMX HWHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

IIPUHUMATh LEIM COBMECTHOM JAEATEIbHOCTH, OPIraHHU30BbIBaTH M KOOPAMHUPOBATH
JIEHCTBHSI 110 €€ JOCTHKEHUIO: COCTABIIATH IUIaH JCHCTBUN, PACTIPEEIISTh POJIA C Y4ETOM MHEHUN
YYaCTHUKOB, OOCYXKJaTh pe3yJIbTaThl COBMECTHON pabOThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJOT0 YYaCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejiaraTh HOBbIE IPOEKTHI, OLIEHWBATh HAEU C MO3UIUU HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIIATh TMO3UTUBHOE CTPAaTETMYECKOE IIOBEJIEHUE B pPa3IMUHBIX CHUTYyalUsX,
HPOSIBJIATH TBOPUYECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

Osgi1aieHHe YHUBEPCAJbHBIMHU PeryIsTHBHBIMH 1€ CTBUSIMU:

1) camoopranu3amnms:

UCIOJIb30BaTh OMOJOTMYECKHE 3HAHUS Ul BBIABICHHUA NpoOJIeM M HUX peleHHs B
KU3HEHHBIX M YUE€OHbIX CUTYalHsX;
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BbIOMpPATh Ha OCHOBE OMOJIOIMYECKMX 3HAHUI LIEJIEBbIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JEHUCTBUSX U IOCTYIKAX II0 OTHOLICHHUIO K JKMBOW IPHUPOAE, CBOEMY 3IOPOBBIO U 310POBBIO
OKPY’KaIOIIHUX;

CaMOCTOSITEJIbHO OCYILECTBIIATh IO3HABATENIbHYIO ESITEIbHOCTb, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBIE 3aJadd B O0Opa30BATEIbHOW JESITEIbHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSATENIHO COCTaBJIATH IUIAH PELIEHUs MPOOIEMBI ¢ yIETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IPEIOYTCHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuIMpsATh paMKH Y4eOHOTO IPeMETa Ha OCHOBE JIMYHBIX MPEANOYTCHUN;

JieNiaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTD 3a PELICHHE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

croco0CTBOBaTh (POPMUPOBAHUIO U IPOSIBICHUIO HIMPOKOM PYIULMH B Pa3HbIX 00JIACTIX
3HaHMUN, IOCTOSTHHO NOBBILIATh CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaThb OLEHKY HOBBIM CUTYyallUsIM, BHOCHUTb KOPPEKTUBBI B JAEATEIBHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YNIbTATOB LEIISM;

BJIAJICTh HABBIKAMH ITO3HABATEIHLHON PEQIIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
Y MBICIIUTEJIbHBIX MPOLIECCOB, UX PE3Y/IbTATOB U OCHOBAHMM, UCIIOJIB30BATH MPUEMBI peIeKCUn
JUIsl OLIEHKU CUTYalllu, BBIOOPA BEPHOTO peIleHMS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PELICHUS 10 UX CHHKEHUIO;

IIPUHUMATh MOTUBBI M apIyMEHTBI IPYTUX [IPU aHAIU3€ PE3YIIbTATOB IEATEIBHOCTH;

3) npuHATHE ceds1 U IPYTrux:

IpUHUMATh ce0sl, TOHMUMAas CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIN3€E PE3YJIbTATOB AEATEIbHOCTH;

IIpU3HaBaTh CBOE IPABO U IPABO APYTUX HA OIINOKU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULMH JIPYrOro YeJIoBeKa.

NPEIMETHBIE PE3YJIbTATbBI

[TpenmerHble pe3ynbTaThl ocBoeHUs nporpaMMbl COO mo 6uonoruu Ha 6a30BOM YpOBHE
BKITIOYAOT Criel(uUecKue sl yaeOHoro npenmera «bruonorusy HaydHbIe 3HAHHS, YMEHUS U
CrocoObl JEMCTBUII 1O OCBOEGHMIO, HMHTEpPHpPETAlMd U MpeoOpa3OBaHUI0 3HAHWM, BB
JeSITeIbHOCTH 10 MOJYYEeHUIO HOBOTO 3HAHMS M NPHUMEHEHMIO 3HAHWH B Pa3IUYHBIX y4eOHBIX
CUTYallUsX, & TAKXKE B PEAIbHBIX )KU3HEHHBIX CUTYallUsAX, CBSI3aHHBIX ¢ Onosorueil. B mporpamme
NPeMETHBIC PE3YNIbTaThl PEACTABICHBI 110 TOJJaM 00yJeHUsI.

[IpeameTHBIC pe3yabTAaTHl OCBOEHUS yueOHOTO npeameTa «buonorus» 6 10 knacce 10KHBI
OTpakaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MECTe M POJIU OMOJOTMHM B CHCTEME HAayYHOT'O 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAYYHOTO MHUPOBO33PEHUS, O BKIIAJIE POCCUICKIX U 3apyOeKHBIX YUEHBIX-ONOIIOTOB B pa3BUTHE
6uonoruu, pyHKIIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs PeLIeHUs KU3HEHHBIX 3a/1a4;

YMEHHUE PacKphIBaTh COJEp’KaHHE OMOJIOrMYECKHX TEPMHHOB M MOHITUN: )KU3Hb, KIETKA,
opranusM, MeTabo13M (0OMeH BEIeCTB U MpeBpalleHre SJHEPTUHN ), TOMEOCTa3 (CaMOperysuus),
YPOBHEBass ~ OpraHW3alMsl  JKUBBIX  CHCTEM, CaMOBOCIpOM3BEICHUE  (PEmpOayKITus),
HACJIE/ICTBEHHOCTh, N3MEHUYHUBOCTb, POCT U Pa3BUTHE;
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yMEHHUE u3jiaraTb OHOJOTMYECKHE TEeOopuu (KJIETOYHas, XpPOMOCOMHas, MyTal[lOHHas,
[EHTpaJIbHas JIoTMa MOJeKyJsipHoi Ouonorun), 3akonsl (I. Mennens, T. Moprana, H. W.
Baguiosa) u yueHus (0 eHTpax MHOT00Opa3us M MPOUCXOKICHUS KyJIbTypHBIX pacteHuit H. U.
BaBuiosa), onpenenats rpaHULbI UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHUE BIa/leTh METOJaMHM HAy4HOIO MO3HAHUS B OMOJIOTMU: HAOJIOJEHHUE U ONHUCAHUE
KHUBBIX CHCTEM, TPOLIECCOB M SBICHUH, OpraHu3alys | MPOBEACHHE OHOJOTHYECKOTO
HKCIIEPUMEHTA, BBIIBM)KEHUE TI'MIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXAY HCCIEIyEMbIMU
BEJIMYMHAMH, OOBSCHEHUE IOJIyUYEHHbIX DPE3YyJIbTaTOB, HCIIOJIB30BAaHHBIX HAYYHBIX MOHATHMH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJbI HA OCHOBAHUU T0OJYyYEHHBIX PE3YJIbTATOB;

YMEHME BBIICISTh CYHIECTBEHHBIC NPU3HAKU BUPYCOB, KJIETOK MPOKApPUOT U IYKapuoT,
OJTHOKJICTOYHBIX U MHOTOKJIETOUYHBIX OPTaHU3MOB, OCOOCHHOCTH TPOLIECCOB: OOMEHA BEIIECTB U
IPEBpALLCHHs] SHEPTUU B KIETKE, (OTOCHHTE3a, IJIACTUYECKOIO M IHEPreTH4ecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILNIONOTBOPEHUS, Pa3MHOXKCHMSI, NHIUBUAYAIbHOIO Pa3BUTHUSA
opraHusma (OHTOT€HE3);

yYMEHHUE TPUMEHSTH MOIy4YeHHbIC 3HAHUS U1 OOBSCHEHHS OMOJIOTHYECKUX IMPOIECCOB U
SIBJICHUH, /ISl IPUHATHS NIPAKTUYECKUX PEIICHUI B IOBCEIHEBHOM KU3HHU C LIE€JIbI0 00eCTIeUeHus
0€30IIaCHOCTH CBOETO 3[0POBbS U 3/I0pPOBbSl OKPYKAIOLIUX JIOJEH, COOMIONEHUST HOPM
rPaMOTHOI'O IOBEACHMSI B OKpY)KaloOIIed MPUPOAHON Cpele, MOHMMaHUE HEOOXOIAUMOCTH
MCIIOJIb30BaHUsl JOCTUKEHUM COBPEMEHHON OMOJIOrMM U OMOTEXHOJOTHH NJs palrOHAJIbHOTO
IIPUPOIONOJIB30BaHUS;

yYMEHHUE pellaTh 3JIeMEHTapHbleé TIE€HETHYEeCKHE 33Jayd Ha MOHO- M JAUTHOpHIHOE
CKpEIIMBaHKe, CIECIUICHHOE HACIIEOBAaHUE, COCTABIATh CXEMbl MOHOTHOPHUHOTO CKPEIIUBAHUS
JUISL TIpEe/ICKa3aHus Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJIHATH JIAOOPAaTOPHbIE M MpPaKTUUYECKUEe paboThl, COONIIOAATh MpaBuia MpU
paboTe ¢ yueOHBIM U JIaOOpaTOPHBIM 000PYAOBAHUEM;

yYMEHUE KPUTHYECKH OIICHUBATh M WHTEPHPETHPOBATH HH(OPMAIMIO OHOIOTHYECKOTO
COJIep’KaHusl, BKIIIOYAIOILIYIO IICEBJOHAyYHbIE 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (CpEICTBa
MaccoBOW HMH(pOpMaIMK, HAYYHO-TIONYJISIpHbIE MaTepHalibl), STUYECKHE aCHEKThl COBPEMEHHBIX
UCCIIEIOBaHUN B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE TMHCHbMEHHBIE U YCTHBIE COOOIIeHUs, 00001mas
OMOJOTUYECKYI0O HMH(POpPMAIMI0 M3 HECKOJBKMX MCTOYHHUKOB, TI'PaMOTHO HCIOJIb30BaTh
HNOHATUIHBIN annapaT OMOJIOTHH.

[TpenmeTtHbIe pe3yabTaThl 0OCBOCHUS yueOHOTo npenmeta «buonorus» ¢ 11 knacce n0ONKHbBI
OTpaXkaTh:

c(OpMUPOBAHHOCTh 3HAHUII O MeCT€ W POJM OMOJIOTMM B CUCTEME HAay4YHOT'O 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa U
Hay4YHOTO MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
O6uosnoruu, pyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEeKa JJIsl peLIeHHs )KU3HEHHbIX 3a/1a4;

YMEHHE PacKpbIBATh CO/IepKaHUE OMOTOTUYECKUX TEPMUHOB U MOHSATHI: BUJ, TOMMYJISIINS,
reHO(OH], HBOJIONMS, JBIKYIIHME CHIIbI ((AKTOpPbI) SBOJIOLUHU, MPHUCIOCOOICHHOCTD
OpPraHu3MOB, BHUJI000pa3OBaHHE, OSKOJOTHYECKHE (PAKTOPHI, DKOCHUCTEMA, MPOAYLECHTHI,
KOHCYMEHTBI, pEIYLIeHTHI, LIeTIH MUTaHUs, SKOJOrH4ecKas nupamuaa, OuoreoreHos, ouocdepa;

yMEHHME Wu3araTb Owuosnoruueckue Teopuu (dBomounoHHass Tteopus Y. Jlapsuna,
CHUHTETHYECKasl TEOPUs SBOJIIOLIMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apozsimeBoro cxoacraa K. M.
bapa, yepenoBanus riaBHbIX HampasiaeHu u myteil 3Bomounn A. H. CeseproBa, ydeHHs O
ouocdepe B. . Bepranckoro), onpeaensaTh rpaHUIbl UX TPUMEHUMOCTH K )KHUBBIM CHCTEMaM;
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YMEHUE Ba/eTh METOJaMHM HAy4HOIO NMO3HAHUSA B OMOJIOTMU: HAOJIIOJEHUE U ONHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBJICHUH, OpraHu3alMs ¥ MpOBeIeHHE OHUOIOTHYECKOTO
HKCIIEPUMEHTA, BBIIBM)KEHUE TI'MIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXAY HCCIEIyEMbIMU
BEJIMYMHAMHU, OOBSCHEHHE IIOJIyYE€HHBIX DPE3YJIbTAaTOB, MCIIOJIb30BAaHHBIX HAYYHBIX MOHATHH,
TEOpUI U 3aKOHOB, YMEHHE JI€JIaTh BBIBOJIbI HA OCHOBAHUU II0JYyYEHHBIX PE3YJIbTAaTOB;

YMEHUE BBIICIATH CYIIECTBEHHBIE MTPU3HAKH CTPOCHUSI OMOJOTHUECKUX O0BEKTOB: BUJIOB,
HOMYJSIUA, TMPOJYIEHTOB, KOHCYMEHTOB, pPEIYIEHTOB, OHOTCOIEHO30B U HIKOCHUCTEM,
OCOOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOM  M3MEHUYMBOCTH, €CTECTBEHHOIO  0TOOpa,
BUJ000pa30BaHus, NMPUCIIOCOOIEHHOCTH OPraHU3MOB, AEHUCTBHUS 3KOJOIMYECKHX (DaKTOPOB Ha
OpraHM3MBl, IIEPEHOCA BEUIECTB U IIOTOKA 3HEPTUU B 3KOCUCTEMAX, AHTPOIIOI€HHBIX U3MEHEHUH B
HKOCUCTEMAax CBOEM MECTHOCTH, KPYrOoBOpOTa BEIIECTB M OHMOr€OXMMMUYECKHUX IHUKJIOB B
ouocdepe;

YMEHUE NPUMEHSATh MOJIy4Y€HHbIE 3HAHUA U1 OOBSCHEHUs OMOJOIMYECKHX IIPOLECCOB U
SBJICHUH, 1151 IPUHATUS IPAKTUUYECKUX PELIECHUI B IOBCEJHEBHOM KU3HHU C LENIbIO OOECIeUeHUs
0€30IIaCHOCTH CBOETO 3[0POBbS U 3/I0pOBbSl OKPYXKAIOIUX JIIOJAEH, COONIONEHUS HOPM
IPaMOTHOTO IOBEJEHHUs B OKpYXarolleil NpUpOAHOM cpene, NMOHMMAaHUE HEOOXOIUMOCTH
MCIIOJIb30BaHUs JOCTUKECHUN COBPEMEHHOU ouosoruu I paloOHaIbHOTO
PUPOIONOIIB30BAHUS;

YMEHME pellaTh 3JIEMEHTapHble OMOJOTMYECKHE 33a/Jayd, COCTaBJISTh CXEMBlI IEepeHOca
BEILIECTB U SHEPIUU B 3KOCUCTEMax (LIeTH MUTaHUs);

yYMEHHUE BBIOJIHATH JIAOOPATOPHBIE U NpPaKTUYECKHE PaboThl, COOMIONATh NMpaBWia IpU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000pPYIOBaHHUEM;

yYMEHHE KPUTHYECKH OILICHWBATh M WHTEPHPETHPOBATH HH(OPMAIUIO OHOIOTHYECKOTO
COJIepKaHUs, BKJIIOYAIOLIYIO0 IICEBAOHAYYHbIE 3HAHMUA W3 Pa3lIMYHbIX HCTOYHHUKOB (CpeacTBa
MaccoBo HMHGpOpMalMM, HAay4yHO-IOMYJSPHblE MaTepualibl), paccMaTpuBaTh IJI0OAJIbHBIE
HKOJIOTHYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3UIHIO;

YMEHHE CO3/aBaThb COOCTBEHHBbIE NHCbMEHHBIE U YCTHBbIE COOOIIeHHs, 00o00Imas
Ouonornyeckyro HMHGOpPMAlMI0O M3 HECKOJIBKMX HCTOYHMKOB, TI'PaMOTHO HCHOJb30BATh
MOHSTUMHBIN annapaT OMOJIOTHH.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KITIACC
KoanuectBo yacon DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM (uudposBbie)
Ne n/m Kontpoabnbsie IlpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmuoreka [JOK
1 broori Kax Hayka 1 05 https://m.edsoo.ru/7f41c292
2 JKuBble cucTeMbl M UX OpraHu3anus 1 Bubmiorexa LIOK
https://m.edsoo.ru/7f41c292
3 XHWMHYECKUH COCTaB M CTPOCHUE KIICTKH 9 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 HKIIHEACATSIEEOCTE KICTKH 0 https://m.edsoo.ru/7f41c292
5 PasMHOXEHNE U MTHAUBUAYAIbHOE 5 1 bubnuorexa [IOK
pa3BUTHE OPraHU3MOB https://m.edsoo.ru/7f41c292
5 HacnencTBeHHOCTH U HI3MEHUYHUBOCTD 8 15 bu6nmoreka [JOK
OpraHU3MOB https://m.edsoo.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnuotexa [JOK
OMOTEXHOJIOTHU https://m.edsoo.ru/7f41c292
8 PeszepBHOe Bpemst 1 Bubmiorexa LIOK
https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 34 0 4

I[TPOTPAMME
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11 KJIACC

KoauyecTBo 4acoB DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM (uu¢posBbie)
Ne i/m Kourposbnble IIpakTHyeckue
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmuoreka [JOK
1 1
IBOMONHOHHAS OHONOT U o https://m.edsoo.ru/7f41cc74
2 Bo3HuKHOBEHHE U Pa3BUTHE KU3HU Ha 9 05 bubnnoreka [JOK
3emite ' https://m.edsoo.ru/7f41lcc74
bu6mmoreka [IOK
3 O 5 1
PTAHHSMBI H OKpYIRATOTHa chesa https://m.edsoo.ru/7f41cc74
bub OK
4 Coo0111ecTBa ¥ HKOIIOTHYECKUE CUCTEMBI 9 hgpijllcsséel;zg).ru 17f41cc74
5 PesepBHOE Bpems 2 bubmmorexa [IOK
p p https://m.edsoo.ru/7f41cc74
OBILEE KOJIMYECTBO HACOB I10
1 34 0 2.5

I[TPOTPAMME
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INOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
N KounyecTBo 4yacoB Jlara DJIeKTPOHHBbIE HU(PPOBLIE
w/n Tema ypoka Beero Kontpoabubie IIpakTuueckue —— o0pasoBaTejbHbIe
padoThI padoThI pecypcbl
buonorus B cucreme HayK.
1 Nel "HICTIONB30BaHHE PA3THIHEX 1 0.5 https://m.edso0.ru/863e6122
j https://m.edsoo.ru/863e632a
METO/IOB MPU U3YYCHUHU
OMOJIOTMYECKUX 00HEKTOB"
buonoruueckue cuctemsl,
5 MPOLIECCHI U UX U3YYCHHUE. 1 bubnnoreka [JOK
YpoBHU OpraHu3aIuu https://m.edsoo.ru/863e6564
ouocucTem.
XUMUYECKUN COCTaB KIIETKHU.
XUMHUYECKHUE IIIEMEHTHI:
3 MaKpO3JIEMEHTHI 1 Bubmmorexa HOK
’ https://m.edso0.ru/863e674e
MUKpO3JIeMeHThl. Bona n
MUHEPATbHBIE COJIH
benku. CoctaB u cTpoeHue
6enxoB. PepMEeHTHI-
4 OMOJIOTUYECKHE KaTallu3aTOPHI. 1 05 bubmmnorexa [JOK

JlaGopatopHnas pabora Ne 1"
N3yuenune kaTamuTuyecKon
AaKTUBHOCTH (pepMEeHTOB (Ha

https://m.edso0.ru/863e6h72
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IMpuUMEPE aMHJIa3bl U1

KaTasasbl)
5 VS bubnmoreka [IOK
https://m.edso0.ru/863e6870
6 P— bubnunoreka LIOK
https://m.edso0.ru/863e6122
7 HykiienHoBbIE KHCTOTHI. bubmmorexa LIOK
https://m.edsoo.ru/863e6d5c
bubnuoreka [{OK
8 AT® https://m.edso0.ru/863e6b72
9 Hcropus u metoas! u3ydeHus Bbu6motreka [JOK
kietku. Knerounas Teopust https://m.edso0.ru/863e6e88
KneTka kak nenoctHas xuBas
10 cucrema. OcobeHHOCTH
CTPOEHUA MPOKAPUOTUUECKON
KJIETKH.
CrtpoeHne 3ykapuoTHYECKON
kietku. JlaboparopHas pabota
Ne 2 «I/I3y‘leHI/IeUCTpOCHI/I$I Bu6morexa LIOK
11 i;;gl; iagzj:;;ﬁzmmx’ 0.5 https://m.edso0.ru/863e6ff0
https://m.edsoo.ru/863e716¢c
MHKPOCKOIIOM Ha TOTOBBIX
MHUKpOIIpenaparax u ux
OTIFICAHUE»
OOMEeH BEIIECTB NN BuGnmorexa LIOK
12 MeTaboIn3M. ACCUMUIISIINS U

auccuMuanus. Tunel oOMeHa

https://m.eds00.ru/863e766¢
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BEIIECTB: aBTOTPO(DHBIN U

reTepoTpOHBIN.
. bubnmoreka [IOK
13 DHepreTHieckui 0omen https://m.edsoo.ru/863e7aae
bubnunoreka LIOK
14 Potocuires. XemocHrres https://m.edso00.ru/863e7c98
15 Bbuocunres Oenka. Peakuus bub6nmmoreka [IOK
MaTpUYHOTO CUHTE3a https://m.eds00.ru/863e796e
16 Tpancisnus — OnocuHTE3 OelKa bubmmorexa [IOK
https://m.edsoo.ru/863e796e
Ku3HEHHBIN UK KICTKH.
Jenenue kiaeTku. MuTos.
17 Jlaboparopuas pabota Ne 3 05 bubmmoreka [JOK
«Habmroieane MuTO3a B KIETKAX https://m.edso0.ru/863e7dc4
KOHYMKA KOpeIIKa Jiyka Ha
TOTOBBIX MUKpOIIpenapaTax»
. bubnmorexa [IOK
18 Meiios https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIETOK. ['amMeTorexes.
Ormon0TBOpEHHUE.
19 Ha6o§aTop§aﬂ pabora Ne 4 0.5 bubnuorexa LIOK
https://m.edso00.ru/863e81b6
«/3yueHne CTpOeHHS MOJTOBBIX
KJIETOK HA TOTOBBIX
MUKpOTIpenaparax»»
DopMBI pa3MHOKEHUS bubmorexa LIOK
20 https://m.edso00.ru/863e81b6

OpraHU3MOB

https://m.edso0.ru/863e831e
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21

22

NunuBuyansHOE pa3BUTHE
OpraHU3MOB (OHTOI'€HE3).

Hexnetounsie hopMbl )KU3HU —
BUPYCHI

bu6nmoreka [IOK
https://m.eds00.ru/863e8436

bubnmoreka [IOK
https://m.eds00.ru/863e7540

23

I'enernka — Hayka o
HaCJIeICTBEHHOCTH U
U3MEHYUBOCTH. MeTOoabI
redeTuku. OCHOBHEBIC
TeHEeTUYECKHE ITOHATHS.
I'eHeTHueckass CHMBOJIHKA.

bubnunoreka LIOK
https://m.eds00.ru/863e86f2

24

3aKOHOMEPHOCTH HACIEAOBAHUS
npu3HaKoB. MoHOruOpuaHOE
CKpellrBaHue. 3aKOH
€MHO0-00pa3us THOPUIOB
MIEPBOTO ITOKOJICHHUS.

bubmuoreka [IOK
https://m.eds00.ru/863e8878

25

PesepBHblil ypok. 3akoH
pacIIeIUIeHUs TPU3HAKOB.
['mnoTesa 4uCTOTHI TaMeT.
[TonHOE M HEmoIHOE
JIOMUHUPOBaHUE.

26

JurnbpuaHoe cKpermnBaHue.
3aKOH HE3aBUCUMOTO
HacJe0BaHUs IPU3HAKOB

bubmmoteka IIOK
https://m.eds00.ru/863e89a4

27

CIrieuieHHOE HACJIEIOBaHUE
npu3HaKkoB. JlaboparopHas
pabora Ne 5 «M3yuenue
pe3yIbTaTOB MOHOTHOPUHOTO U
JUTHOPHUIHOTO CKPEIUBAHUS Y

0.5

but6mmorekxa [IOK
https://m.eds00.ru/863e8c60
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28

29

Jp030(UIIbI HAa TOTOBBIX
MUKpOIIpenaparax»

['eneruka nomna. Ayrocomsl U
MOJIOBBIE XPOMOCOMBI.
I'omorameTHsie U
reTeporaMeTHbIe OpPraHUu3MBl.
HacnenoBanue npu3Hakos,
CHEIJICHHBIX C MOJIOM.

I'eneruka yenoBeka. Kapuorun
yenoBeka. OCHOBHBIE METOIBI
TeHETUKH YeJIOBEKa.
CoBpemeHHOE orpeiesieHue
TCHOTHIIA YeJIOBEKa:
CEKBEHUPOBAHHUE,
TEHOTHIIMPOBAHKE, B TOM YHCIIC
¢ noMomsko I1I[P-ananu3a.

bu6nmoreka [IOK
https://m.eds00.ru/863e8c60

bubnunoreka LIOK
https://m.eds00.ru/863e8d78

30

Hacnencrsennas n3MeHYHBOCTE.
JlaGopaTtopHnast pabota No 7.
«AHanu3 MyTauui y 1po30¢uisl
Ha IOTOBBIX MUKpOIIpenaparax»

0.5

bubmmoteka IIOK
https://m.edso0.ru/863e8efe

31

N3MeHUnBOCTSE.
Henacnencrsennas
W3MEHYMBOCTh. JIJabopaTopHas
pabora Ne 6. U3yuenue
MOAU(UKAITMOHHON
W3MEHYUBOCTH, TIOCTPOCHUE
BApUALIMOHHOTO psifa U
BAapUALIMOHHON KPUBOI»

0.5

but6mmorekxa [IOK
https://m.edso0.ru/863e8efe

25



bu6nmoreka [IOK

32 (CenIeRUIA Kak Hayka i mporece 1 https://m.edso00.ru/863e9214
33 MeToObl U TOCTHIXKEHUS 1 bubnmoreka [IOK
CCIIEKIIUU PACTEHUI M KMBOTHBIX https://m.edso0.ru/863e9214
34 buorexHonorus Kak orpacib 1 Bu6mumoteka [JOK
IPOM3BOJICTBA https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME
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11 KJIACC

KoauuecTBO 4acoB

DJIeKTpOHHbIe U (pPOBbIE

Ne Hara
Tema YpoOKa KO]—[TpOJ]])H[,[e HpaKaneCKne 06pa30BaTeJ1Ll-Ible
n/n Bceero H3YYeHH S
padoThI padoThI pecypchl
1 DBOIOLHS U METOBI €€ 1 bubnuorexa [JOK
U3YUECHUS https://m.edsoo.ru/863ea20e
Hcropus pazsurus
) NPEeCTaBICHUN 00 3BOJIOLINH. 1 Bbu6mmoteka [JOK
3nauenue padot K. Jlunnes u XK- https://m.edso0.ru/863e9570
b Jlamapxka.
OBoJIIOLIMOHHAs Teopus Y.
apBuHa. [Ipeanoceuiku
3 fofHHKHOBeEm)jI JapBUHU3MA. 1 bubmorexa HOK
https://m.edso0.ru/863e9da4
JBH>KyIliHe CHIIbI 3BOJIIOLUH
BHJIOB 110 J{apBHHY
4 EctectBeHHbII 0TOOD U ero 1 bubnnorexa [JOK
bopmbl https://m.edsoo.ru/863e9ed0
5 Muxkpossomtonus. Bua. 1 bubmuoreka [IOK
Kpurepun Buaa. https://m.edsoo.ru/863e9cle
[Tomynsiust Kak >IeMeHTapHast
€IMHUIIA BUJIA U YBOJIIOIUH.
6 ﬂiﬁopliTOpHI;H pabora JI\JI'Q 1 1 0.5 bubmorexa LIOK
https://m.edso0.ru/863e99c6
«CpaBHEHUE BUJIOB 10
MOP(}HOIOTHUECKOMY KPUTEPHIO)
Pe3ynprate! 3BoIOIMN:
7 HpI/I}(,)HOCO6J'IeHHOCTII]; OpraHU3MOB 1 0.5 bubmmorexa LIOK
https://m.edsoo.ru/863e9fde
U BUJ1000pa3oBaHUe.
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10

JlaGopaTopHas pabora Ne 2
«Onucanue Npucrnoco0IeHHOCTH
OopranusMa 1 €€ OTHOCUTEILHOTO
XapakTepa

Pe3epBHBIii ypOK.
Bunoob6pazoanue. OCHOBHBIC
¢dbopMBbI BHI000pa30BAHMS:
reorpaduyueckoe, IKOJIOrHIeCKOe.

Hanpasnenus u nytu
MaKpO3BOIIOLMH: apOMOP(O3BI,
UM0-aJJalTaluy, JeTeHEepalHH.
PesepBHbIi ypok. @opMBL
9BOJIIOLUM: (puseTnyeckas,
JIMBEpreHTHasl, KOHBEpreHTHas,
napasenbHasl.

bubmuoreka [IOK
https://m.edso0.ru/863e9cle

11

HeoOpaTtumocTs 3BOSIOLNN.
MyTanmoHHBIN POLECC U
KOMOWHATUBHAs: U3MEHUYUBOCTb.
[TorynsmoHHbIEe BOJTHBI U Jpeiid
reHoB. M3omsmus 1 Murpanus.

12

CBHIETEILCTBA IBOJIIOIUH.
CuHTeTHYECKas TEOPHSI
sBostonnu (CTD) u e€ oCHOBHBIE
IOJIOJKEHUSL.

13

Ucrtopus xu3Hn 3eMIIM 1 METOBI
€€ n3ydenus. [ unoressl
MIPOUCXO0KICHUS )KU3HU Ha 3emJie

but6mmorekxa [IOK
https://m.edso0.ru/863ea5a6
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Pa3Butue xu3Hu Ha 3emiie 1o

bu6nmoreka [IOK

14 spaM | Mepruoaam https://m.edsoo.ru/863ea6be
OcCHOBHBIE 3TaIlbl 3BOJTIOIUU
pPacTUTEIBHOTO U KUBOTHOTO

15 mupa. [Ipaktudeckas padora Ne 1 05 bubnuorexa [IOK
«M3y4eHune uCKOmaeMbIx ' https://m.edsoo.ru/863ea8bc
OCTaTKOB PAaCTEHUI U )KUBOTHBIX
B KOJUICKIIHSIX )

16 CoBpemMeHHas cuctema bubnnoreka [JOK
OpPraHH4eCcKOro MHupa https://m.edsoo.ru/863ea48e
DBOIONHS YEIOBEKA bubnuorexa [IOK

17
(aHTpOMIOreHE3) https://m.edsoo.ru/863eac2c

18 JBwmxyme cuibl ((hakTopsl) Bbu6moreka [JOK
AHTPOIIOreHe3a https://m.edsoo.ru/863ead44

19 OcCHOBHBIE CTaIUU IBOIIOLUU
YesoBeKa

20 Yenoseueckue pacel U bubmmnoreka HOK
NPUPOIHBIE aaNTAIMU YeTIOBEKa https://m.edsoo.ru/863eaea?

21 Oxonorus kak Hayka. CpeJsl
oburtanwus.

22 Bupp! sxonornueckux (hakTopos. Bubmmorexa HOK

https://m.edsoo.ru/863eafec
AOuoTtuyeckue (HaxTopsl.
JlaGopaTopHnas pabota Ne 3.
93 «Mopdodomnoruueckue 05 bubmuoreka [JOK

0COOEHHOCTH pacTeHul U3
pa3HBIX MECT OOUTAHUN.
JlaGopatopHas pabora Ne 4.

https://m.edso0.ru/863eb10e
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24

«BnusgHue cBera Ha pocT U
pa3BUTHE YEPEHKOB KOJIEYCa»

buotnueckue haxkTopsl

bubnmoreka [IOK
https://m.eds00.ru/863eb348

25

OKOJIOTUYECKUE XapPAKTEPUCTUKU
nonyisauuy. [Ipakruueckas
pabora Ne 2 «Iloacuér
IUIOTHOCTH HOITYJIALIANA Pa3HBIX
BUJIOB PACTCHUI»

0.5

26

Co001ecTBO OpraHu3MoB —
6uoueHo3. CTpyKTypsl
OHoIIcHO3a: BUJ0BAs,
IIPOCTPAHCTBEHHAs, TpOPHUIECKas
(mumieBas ). Buapl-1OMHUHAHTBI.
CBs131 B OMOLIEHO3E.

bubnunoreka LIOK
https://m.eds00.ru/863eb46a

27

28

29

DKOJIOTHYECKUE CUCTEMBI
(9xocucTembl) yHKIIMOHATBHBIE
KOMITOHEHTHI 3KOCHUCTEMBI:
MPOYILIEHThI, KOHCYMEHTHI,
penyuentsl. Tpoduueckue
(MUIIIEBbIE) YPOBHHU IKOCHUCTEMBI.
ITnmieBrIe TIETH U CETH.

OcHOBHBIC TTOKa3aTeIN
DKOCHUCTEMEI. DKOJIOTHYCCKHUE

nupaMuibl. CBOWCTBA DKOCUCTEM.

Cyxkueccus

[IpupoaHbIE 5KOCHUCTEMBI.
DKOCUCTEMBI 03€p U pEK.

bu6nmorexa LIOK
https://m.eds00.ru/863eb46a

bubnunorexa LIOK
https://m.edsoo.ru/863eb5fa
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30

31

DKocHucTEMA XBOWHOIO WU
IIMPOKOJIMCTBEHHOIO Jieca.

AHTPOIIOT€HHBIE SKOCUCTEMBI.
ATpPO3KOCHUCTEMBI.
Ypb6osKoCcHCTEMBI.
buosiornyeckoe u X035UCTBEHHOE
3HAYEHHE arpodKOCUCTEM U
ypOO3KOCHUCTEM.

buochepa — rimobanpHas

skocuctema 3emiu. Yuenue B. 1.
Bepnanckoro o 6uocdepe.

I'panunel, cocras, CTpyKTYypa, 1
¢ynkunu. OcoOGeHHOCTH

ounocheps! Kak rio0aIbHON

9KOCHUCTEMBI.

bubnunoreka LIOK
https://m.edso0.ru/863ebb5e

32

3aKOHOMEPHOCTH CYIIECTBOBAHUS
6unochepsl. Kpyrosopotst

BEIIECTB U OMOTEOXUMHUYECKUE 1
[IUKJIBI DJIEMEHTOB (yTJIepo/a,

aszora).

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

33

34

3oHaNbHOCTH Ouochepsl.
OcHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Onocdepe
3emuu. ['mobanbHbIE
HKOJIOTHYECKUE MPOOIIEMBI.
Cocyl1iecTBOBaHUE MPUPOJIBI U
yenoBeyecTBa. JlocTrmxkeHus
OMOJIOTHH.

bubnuoreka [{OK
https://m.edso0.ru/863ebale
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