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COJAEPXAHUE OBYUEHUA
10 KIJACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiiocoduen, STUKOM, 3CTETUKON U MPaBOM.
Pons Ouonorum B (HOPMUPOBAHMHM COBPEMEHHOM HAy4yHOM KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTonbl TO3HAaHUS KUBOW IPUPOABI (HAOII0ACHUE, IKCIIEPUMEHT, OTIMCaHUE,
U3MepeHue, KiacCupUKalMsi, MOJIETUPOBaHUE, ~CTaTHCTHYecKass 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapBun, I'. Menaens, H. K. Konbios, [x. Yorcon u ®@. Kpuk.

Tabnuibl 1 cxeMbl: «MeTo/ bl TO3HAHUS YKUBOU MPUPOJIBI.

JlaGopaTopHblie 1 NpaKTHYeCKHe PpadoThI:

[Ipaktnueckass padora Ne 1. «Jcrnosb3oBaHuE pa3IUYHBIX METOAOB. MPHU
U3YYEHUH OMOJOTUYECKUX OOBEKTOBY.

Tema 2. ’)KuBble cucTeMbl U UX OPraHU3ANNSL.

JKusbie cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHus: onosorun. Otinuue
YKUBBIX CHCTEM OT HEOPTraHUYECKOU MPUPOJIBI.

CaoiicTBa OMOCHCTEM U UX pa3HOOOpasue. YPOBHHU OpraHu3aluu OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBINA, MNOMYJSIIUOHHO-
BHJIOBOM, SKOCHCTEMHBIHN (OMOTeoIeHOTHYECKH ), OMoCc(epHBIH.

JdeMoHCcTpauu:

Tabnuupl u cxembl: «OCHOBHBIE MPU3HAKKU KU3HUY, «YPOBHU OpTraHU3aLUU
YKWBOW MPUPOIBD».

O6opynoBanue: mojaenb MoJiekyibl JIHK.

Tema 3. Xumuueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMHUYECKAN COCTaB KIIETKU. XHUMHUYECKHE DJJIEMEHTBI: MAaKpPOJJIEMEHTHI,
MHUKpPO3JIeMEeHThI. Bosia 1 MuHepaibHbIe BEIECTRa.

OyHKIMK BOABI U MHHEpAJIbHBIX BeEIIECTB B KkieTke. llommepxanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u cTpoeHHE OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
He3ameHnmble 1 3aMEHUMbIE AMUHOKUCJIOTHl. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU



CTPYKTYpbl OCIKOBOW MOJEKynbl (TIEpBUYHAS, BTOpUYHAS, TpETUYHAS U
YETBEPTUYHASL CTPYKTypa). XHMHUYECKHME CBOMCTBa OenkoB. buonornyeckue
byHKIUN OEIKOB.

®depmenTsl — Ouonormyeckue Karaiauzatopbl. CTpoeHue (QepmeHra:
aKTUBHBIA IIeHTp, cyOcTpartHas crneuuduuHocts. KodepmeHTsl. ButamMuHbI.
OTmuns pepMEHTOB OT HEOPTAHMIECKUX KaTaTH3aTOPOB.

VYrneBoasl: MoHOcaxapuabl (TJOOK03a, pubo3a u  JAe30Kkcupubo3a),
aucaxapunpl - (caxaposa, JlaKTo3a) M MoJucaxapuibsl  (Kpaxmai, [IJIMKOTEH,
1eJuI0I103a). buonornyeckre GyHKIMM YTIII€eBOI0B.

Jlunuael:  Tpurauuepuabl, QocPoaunuasl, CcTepouasl. [uapoduiIbHO-
ruapodoOHbie  cBoicTBa. buonormueckue QyHkumu sunuaoB. CpaBHEHHE
YTJIEBOJIOB, OCJIKOB U JIMMUIOB KaK UICTOYHUKOB SHEPTHUHU.

HyxneunoBeie kucnotel: JHK u PHK. Hykneotuaslt — MOHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pyukuuu JJHK. Crpoenue u ¢pynkiuun PHK.
Buasl PHK. AT®: ctpoenue u hpyHKIMH.

{utonorus — Hayka o kierke. Kiietounas Teopus — mpuMep B3aUMOAECUCTBHUS
ujen u paKkToB B HAYYHOM MO3HAHUU. MeTO bl U3yYECHUS KIICTKHU.

Knerka xak 1enoctHas >kuBas cuctema. OOmMe NpU3HAKU KIIETOK:
3aMKHyTas HapykHasi memOpana, moisiekynsl JIHK kak renerudeckuit ammapar,
CUCTEMa CUHTE3a OelKa.

Tumnbel KJIETOK: JyKapuoTHUeCKas U Mpokapuotuyeckas. OCOOEHHOCTH
CTpOEHUsl MPOKapHOTHYECKOM KieTku. KierouHas crenka Oaktepuil. CTpoeHwue
AYKAPUOTHYECKON KJIETKH. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM W
rpUOHON KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAS CTEHKA, TITUKOKAIUKC, UX
¢bynkuuu. [Inazmarnueckas memOpana, e€ ceoiictBa U PyHkiuu. LluTomnnasma u eé
opranousibl. OpHomemOpannbie opradHousbl kietku: JIIC, ammapat ['onbmxw,
mu30coMbl. [10yaBTOHOMHBIE OpPraHOW[bl KIJIETKU: MHUTOXOHIPHUH, IIACTHJIBI.
[Ipoucxoskienrne MUTOXOHIpUM u tactun. Bunbl mmactun. HememOpaHHbie
OpraHOUJbl KJIETKH: PHUOOCOMBI, KJIETOUHBIA IEHTpP, LEHTPHUOJU, PECHUYUKH,
KryTUKUA. OYHKIIUN OPTraHOUI0B KJIETKU. BriItoueHus.

Anpo — perynaropHsiii 1ieHTp KieTku. CTpoeHue snpa: siaepHas o00JI0vKa,
KapHoIlUla3Ma, XpOMATHH, SAPHIIIKO. XPOMOCOMBI.

TpaHCcrOpT BEIECTB B KJIETKE.

JdeMoHCcTpanuu:

[Toptpetsl: A. Jleenryk, P. I'yk, T. llIBanu, M. lIneiinen, P. Bupxos, JIx.
YorcoH, @. Kpuk, M. Yunkunc, P. ®pankiun, K. M. bap.

[narpammer:  «PacnpeneneHne XHMMUYECKHX JJIEMEHTOB B HEXKUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOUM MPUPOIEN.



Tabmuubr n cxembl: «llepuogmdeckass Tabnuila XMMHUYECKUX SJIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BO/Ib», «bruocunres 6enka», « CTpoeHHe MOJIEKYJIb OelKay,
«Ctpoenne ¢pepmentay, «Hyknennosbie kuciotel. JJHK», «Ctpoenne monekybt
AT®», «CtpoeHne >yKapuOTHUYECKOM KIETKW», «CTpOEHHE KUBOTHOM KIIETKW,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue Aapa KIETKN», « YTIIEBOIAb, «JIumub.

ObopynoBaHue: CBETOBOW MHMKPOCKON, OOOpYAOBaHWE [JIsl TMPOBEICHUS
HAOMIOACHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPONpPENaparbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIJIETOK.

JlaGopaTopHble U MpaKTHYECKHEe PadoOThI:

JlaGopatopnas pabora Ne 1. «M3yueHune KaTaJIUTUYECKONH AaKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMuUjIa3bl MU KaTajla3bl)y.

JlabopatopHass pabora Ne 2. «M3ydyeHue CTpoeHHSI KJIETOK paCTEHUH,
YKUBOTHBIX M OaKTepHuil MOJi MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpENaparax M HX
OMHMCAHUEM.

Tema 4. 7KusHeaesiTeJIbHOCTh KJIETKH.

OOMeH BENIeCTB, WU METa00IN3M. ACCUMUIIALINS (TUTACTUYECKUM OOMEH) U
JUCCUMMWJISALUS (PHEPreTUUECKUid OOMEH) — JBE CTOPOHBI €IUHOrO Mpollecca
MeTrabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB W DHEPrUUM B TMOHUMAHUU
MeTabosm3ma.

Tunbl oOMeHa BellecTB: aBTOTPO(dHBINA U reTepoTpodHbiit. Pois dhepMeHTOB
B 0OMEHE BEIIECTB U IPEBPALIEHUH SHEPTUH B KIIETKE.

®ortocunte3. CmeroBas W TeMHOBas (a3bl (doTocuHTe3a.  Peakuuu
dborocunTe3a. DPheKTUBHOCTh (hOTOCHHTE3a. 3HAYCHUE (DOTOCHHTE3a IS KU3HHU
Ha 3emsie. BiausiHue ycnoBuii cpeibl Ha (POTOCUHTE3 U CIOCOOBI MOBBILIEHUS €r0
MPOAYKTUBHOCTH Y KYJBTYPHBIX PACTEHUM.

XeMocHHTe3. XEeMOCHHTE3UPYIOIINe OaKkTepuu. 3HAUCHHE XEMOCHHTE3a IS
YKU3HH Ha 3eMIe.

DHepreTuueckuii oOMeH B KieTke. PaciiernyieHue BeliecTB, BbIJCIEHUE U
aKKyMYJIMpPOBAHHE DSHEPrud B KJIETKE. OJTambl HSHEPreTHYecKoro  oOMeHa.
['mukonus. bpoxenue u ero Buabl. KucnopomHoe okuciaeHUE, WIH KIETOYHOE
JIbIXaHUE. OkucnuTenbHoe dbochopunupoBaHue. O¢ddexTuBHOCTH
HHEPIreTUICCKOr0 OOMEHA.

Peakiuu wmaTpuuHoro cuHre3a. [eHermueckas wuHpopmauus u JHK.
Peanuzauus reHetudyeckoil MH@oOpManuMu B KIETKE. ['@HETHMYECKHM KOJ M €ro
cBoiicTBa. Tpanckpumnuus — Marpuuabli cuHTe3 PHK. Tpancnsnus — GuocuHTe3
Oenka. Ortambl TpaHcisuuu. KommpoBanue amuHOkuciaoT. Pomb pubGocom B
OonocuHTe3e Oenka.



Heknetounsie popmbl sxu3HU — BUpychl. ictopust oTkpsiTus Bupycos (. U.
NBanoBckuit). OCOOEHHOCTH CTPOEHMSI U JKM3HEHHOTO IIMKJa BHUPYCOB.
bakrepuodarn. bonesnm pacreHuid, XWUBOTHBIX W YEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoneduiura yenoseka (BUIY) — BozOyautens CITM/a.
OOpatHast ~ TpaHCKpUIILMA, peBepTaza W uHTerpaza.  IIpodwunaktuka
pacrpoCTpaHEHUs BUPYCHBIX 3a00JI€BaHUIA.

JlemoncTpanum:

IToptpetsl: H. K. Konbios, [. U. UBanosckuii, K. A. Tumupsizes.

Tabmuubl u cxembl: «Tunel nutanusy, «Metadonuzm», «MUTOXOHAPHUDY,
«HepreTudeckuii ooMmen», «Ximopormiacty, «Potocuntes», «Crpoenue JIHK»,
«CtpoeHre u QPyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Ctpoenune u xu3HeHHbIM nukia Bupyca CIIN/]a,
oakrepuodaray, «Pemmukarms JJTHK».

Oo6opynoBanue: monenu-anminkanuun «Yasoenue JIHK u Tpanckpumiusy»,
«buocunres 6enka», « CTpoeHue KIeTKu», Mojienb cTtpykTypsl JJHK.

Tema 5. PazmHOXkeHUE M HHAUBUAYATbHOE PA3BUTHE OPraHU3MOB.

KiieTouHbIil 1UKII, WM KU3HCHHBIM LMK KiIeTku. MHTepdaza u MHUTO3.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpomMocoMm. XpOMOCOMHBIM Ha0Op — KapHOTHIL
JunnmouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{utonoruyeckue OCHOBBI Pa3MHOKEHHSI W  HWHIUBUAYaAJIbHOTO  Pa3BUTHUSA
OpTaHU3MOB.

Henenue knetku — muto3. Craaum mutosa. lIpoueccel, nmpoucxonasiue Ha
Pa3HbIX CTAAUIX MUTO3a. bUOTOrMYECKU CMBICII MUTO3A.

[Iporpammupyemasi TuOeIb KJIETKH — aromnTo3.

@DopMbI pa3MHOKEHHSI OPTaHU3MOB: Oecroyioe U noJjioBoe. Buasl Oecronoro
Pa3MHOXKEHUS: J€JI€HUE HaJBOE, ITOYKOBAHHE OJIHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIIOHUPOBAHHE
OPraHu3MOB, €0 3HAYCHUE I CEJICKIINU.

ITonoBoe pazMHOKEHUE, €r0 OTIANYHS OT OECTIOJIOTO.

Meito3. Cranuu Meio3a. IIporecchl, npoucxonsdiine Ha CTaAusxX MeHosa.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bHOJIIOrMYECKUMH CMBICT H
3Ha4YeHUEe Meno3a.

['amerorenes — mporecc oOpa3oBaHUs TOJIOBBIX KJIETOK Y JKHUBOTHBIX.
[TonoBeIe *eje3bl: CEMEHHUKU U SUYHUKA. OOpa3oBaHHE W Pa3BUTHE IMOJIOBBIX
KJIIETOK — TaMmeT (CrepMaro30ujl, SHMIEKJIeTKa) — CIIEpMATOre€HE3 U OBOICHE3.
OCcoOEHHOCTH CTPOCHHS SUIEKICTOK U crepMaTo30ouaoB. OmuiogoTBOpEeHUE.
[Taprenorenes.



WnnuBunyanbHoe pa3BuTHE (OHTOTEHE3).  DMOpPHOHAIBHOE — Pa3BUTHE
(oMOpuorenes). DTanbl SMOPUOHAIBHOTO Pa3BUTHSL Y MO3BOHOUYHBIX >KUBOTHBIX:
npoOieHue, racTpysiius, opraHorene3. IloctamOpuoHanbHOE pa3BUTHE. THIIBI
MOCTAMOPUOHAIBHOTO Pa3BUTHUS: TMpPsAMOE, HempsMmoe (JTUYuHOYHOE). BimsHue
Cpeabl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOKIEHHBIC
YPOJACTBA.

Poct u pasButue pacrtenuii. OHTOreHEe3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHU, CTAJINM Pa3BUTHUSL.

JdeMoHCTpanuu:

Tabmuiel u  cxembl: «DOpMBI Pa3MHOXKEHHSI OPraHU3MOBY, «JIBoitHOE
OIUIOJIOTBOPEHUE Yy ULBETKOBBIX pacTEHHU», «BereraTuBHOE pa3MHOXKEHHUE
pactenuity, «Jlenenue kieTku Oaktepuil», «CTpoeHHE TIOJIOBBIX KIIETOK,
«Ctpoenue xpomocoMbl», «Knerounsrii nmukim», «Pemnmukanus JHK», «Mutos»,
«Menos», «IIpsimoe u HenmpsaAMoe pa3BUTUEY, «] aMeTOTreHe3 y MIICKOIMUTAOIINX U
yesioBeka», « OCHOBHBIE CTaIUM OHTOTCHE3a.

O6opynoBaHue: MHKPOCKOTI, MHKPOIPENAPATHI «CnepmMaTo30u sl
MJICKOITATAIOWIETOY, «SHIIeKIIeTKa MJeKonuTarumeroy, «KapuoknHes B KieTkax
KOpEIlIKa JIyKa», MarHuTHas MOJEb-anIuIuKanus «J/leieHue KIeTKW», MOJIEIb
JAHK, monenp meTada3zHoi XpoOMOCOMBI.

JlabopaTopHbie U MpaKTHYECKHEe PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmiompeHue MuTO3a B KJIETKaX KOHYHKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIpEnaparaxy.

JlaGoparopuas pab6ota Ne 4. «M3ydeHHwe CTPOCHHS IIOJIOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpenapaTax».

Tema 6. HacsiencTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTUKU. Mictopus pa3BuTus reHeTUKHA. Poib nUTOI0THH
1 SMOPHOJIOTHH B CTAHOBJICHUU TCHETHUKH. BKiam poCCHUCKUX M 3apyOeKHBIX
Y4EHBIX B Ppa3BUTHE TCHETHKA. MeETOJbl TEHETHUKH (THOPHIOJOTHUCCKUM,
HUTOT€HETUYECKUM, MOJEKYJSIPHO-TeHEeTHUECKHi1). - OCHOBHbIE TI'€HETUYECKUE
noHsATUsA. [ 'eHeTn4Yeckasi CHMBOJIMKA, UCTIOJIb3yEMasi B CXEMaxX CKPEIIMBAHUN.

3aKOHOMEPHOCTH HACJIEIOBaHUs MPU3HAKOB, YCTaHOBIEHHbIE ['. MeHaenem.
MonorubpuiHoe CKpelnMBaHue. 3aKoH eauHooOpa3usi THOPHUIOB TEPBOTO
nokoyieHus. IlpaBuino JOMMHUPOBAaHMS. 3aKOH pacHICIUICHUS MPU3HAKOB.
['unoresa yuctoTel ramer. [1oaHOE U HEMOIHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpenIuBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCJeJOBaHUS
npu3HakoB.  lluTOoreHeTMYecKWe  OCHOBBI  JUTHOPHJIHOTO  CKpEIIMBAHUS.
AHanm3upyouiee ckpenmpanue. Mcnonp30BaHne aHATU3UPYIONIETO CKPEIMBAHUS
JUJISL OTIPEICIICHHS TEHOTHIIA OCOOH.



CuennieHHoe HacieAoBaHue mpu3HakoB. ~ Pabora T. Moprana 1o
CUECIUICHHOMY HACJIEOBaHUIO T€HOB. Hapylenne cuerieHus reHOB B PE3yJIbTaTe
KPOCCUHTOBEpA.

XpoMOCOMHas TEOPUS HACIEICTBEHHOCTH. | €eHETHUECKHE KaPTHI.

['eneTnka mosia. XpoMOCOMHOE ONpEAEIICHUE Moa. AYyTOCOMBI U TOJOBBIE
XpoMOCOMBI. ['omorametrHele M reTeporaMeTHeie oOpraHusmbl. HacienoBaHue
MIPU3HAKOB, CLIETJIEHHBIX C MOJIOM.

W3meHunBOCTh. BHIbI ”3MEHUMBOCTU: HEHACJIEACTBEHHASI U HACJIEACTBCHHAS.
Pons  cpempl B HEHACHENCTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMOHHON U3MEHUYUBOCTU. BaprallMoHHbIN psifi U BapuallMOHHAsi KpUBasi.
Hopma peakuuu npuszHaka. KonuuecTBEeHHbIE M KAaYECTBEHHBIE NMPU3HAKU U KX
HopMa peakiuu. CBolicTBa MOANM(UKAIIMOHHON U3MEHYHUBOCTH.

HacnencrBenHasi, wiM TeHOTHUIMYECKas, W3MEHUYMBOCTh. KomOuHaTHBHAas
U3MEHYMBOCTh. Meio3 W TMOJOBOM MpOIECC —  OCHOBA KOMOWHATHBHOMU
W3MEHUYMBOCTU. MyTallMoOHHAas U3MEHUMUBOCTh. Kitaccudukaiys MyTaiuii: FeHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. YacToTa U NpUUKMHbI MyTauuid. MyTareHHble (paKTOPBHI.
3aKOH TOMOJIOTUYECKHUX PAJIOB B HaclieACTBeHHOM n3menunBocty H. M. BaBuiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

['enetuka yenoBeka. Kapuorum uenoBeka. OCHOBHBIE METOAbl TEHETUKH
YeJIOBEKa: TCHECATOTHUYCCKNM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHUM, OMOXHMMHUYCCKUH,
MOJIEKYISIPHO-TEHETUYECKUN. CoBpemeHHOE OTIPENICIICHHE TE€HOTHUIIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, F€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[M1IP-ananu3a. HacnenactBeHuble 3a0o0jeBaHUs  YEIOBEKA: TICHHBIC ~OOJIE3HH,
OOJIE3HU C HACJEACTBEHHOM MPEIpacloyiOKEHHOCThIO, XPOMOCOMHbBIE OO0JIE3HHU.
Comatnueckue W TreHepaTuBHble MyTauuu. CTBOJOBbIE KIETKU. [IpuHUMAINBI
3I0pPOBOTO 00pa3a KU3HU, TUATHOCTUKH, NMPO(UIAKTUKH U JICYECHUS TeHETUYECKHUX
Oomne3Hel. MenuKo-rTeHeTUYECKOe KOHCYJIbTUPOBAHHUE. 3HAUECHUE MEIUIIMHCKOMN
TCHETHKH B MIPEAOTBPAIICHUY U JICUEHUU TeHETUUECKNX 3a00JI€BaHU YEIOBEKA.

JleMoHcTpaUM:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuiet w cxembl:  «MOHOTMOpPUAHOE  CKpeIIMBAaHWE HM  €ro
ATOTE€HETUYECKAasi OCHOBa», «3aKOH pACIICIUICHUS U €ro LHUTOreHEeTHYecKas
OCHOBa», «3aKOH  YHUCTOTBHl  ramer», «JuruOpugHoe  CKpEHIMBaHUEY,
«lluTonornyeckne  OCHOBBI  JUTHOPUIHOTO  CKpeHIMBaHus»,  «Mehosy,
«B3anmoeCTBUE QJUICNIBHBIX TE€HOB», «l'e€HeTMYeckue KapTbl pACTEHUM,
JKUBOTHBIX W 4eEJIOBEKa», «l'eHeTmka mona», «3aKOHOMEPHOCTH HACJIEHOBaHUS,
CHEIJIEHHOr0 ¢ Tmoiom», «KapuoTumbl 4YenoBeKa U KUBOTHBIX», «Buabl



U3MEHUYMBOCTHY», «MoaudpukamoHHas W3MEHYMBOCTH», «HacnenoBanue pesyc-
dakTopay, «I'eHeTnka rpynn KpoBu», «MyTalMoHHas U3MEHYHUBOCTD).

OOopynoBaHue: MoOAEIU-AMIUIMKAIUA «MOHOTHOPUIHOE CKpEUIMBAHUEY,
«Henonnoe nomuHupoBaHuey, «JuruOpuanoe ckpeuBanue», «llepekpéct
XpOMOCOM», MHUKPOCKON W MukKporpenapar «Jlpozoduia» (HOopMa, MyTanuu
(bOpMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEBHOMY.

JlabopaTtopHble U NpakTHYecKHe padoThbI:

JlabopaTtopHas pabota No 5. «V3ydeHue pe3ysibTaTOB MOHOTHOPHUIHOTO U
JUTHOPUIHOTO CKPEIUBAHUS Y TPO30(HIbI HAa TOTOBBIX MUKPOIIPEapaTax.

JlabopaTtopHas paborta Ne 6. «M3yueHue MoanUKAIIMOHHON N3MEHUNBOCTH,
IIOCTPOCHUE BAPUALIMOHHOIO PsAZIa U BAPUALMOHHON KPUBOW.

JlaGoparopHas pabdota Ne 7. «AHanu3 MmyTanuil y apo30(uiibl Ha TOTOBBIX
MHUKpOIIpenaparaxy.

[TpakTnueckast pabora Ne 2. «CocTaBieHHWE U aHAIU3 POJOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenekuusi opranu3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuys Kak HayKa M MPOLECC. 3apOKIACHUE CEJIEKUMU U JOMECTHKALUS.
VYuyenue H. W. BaBumoBa 0 1eHTpax MNPOUCXOKIACHUS U MHOrooOpasus
KyJbTYPHBIX pacTeHUW. LIEHTpbI MPOMCXOXKIECHMS AOMAIIHUX XUBOTHBIX. CopT,
IIOpOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeNeKIUU. MaccoBbI U MHAUBUAYAJIbHBIN OTOOPHI B
CEJICKIMU pPACTEHMM M KUBOTHBIX. OLEHKa 3KcTepbepa. biIm3kopoacTBEHHOE
cKpemiuBaHue — UHOpuAUHr. Yuctas nuHus. CKpellMBaHWE YMCTHIX JIMHUU.
['erepo3uc, wnu rubpunHas cuwia. HepoacTBeHHOE CKpeuluBaHUE — ayTOPUIUHI.
Otnanénnas rtubpummuzanuss U e€ ycnexu. VCKycCTBEHHBIM MyTareHes u
MOJyYCHUE TONMUILIONAO0B. JIOCTMKEHHMS CENEKIMM PACTEHHUM, >XKUBOTHBIX U
MHKPOOPraHU3MOB.

broTexHoIoTHsT Kak OTpacib NPOU3BOACTBA. ['€HHAs MH)KEHEpHs. OTaribl
co3ganus pexomOuHantHoM JIHK wu Tpancrennbix opranuzMoB. Kierounas
nHKeHepus. Kilerounble KyapTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHNUE PACTEHUM.
KlloHnpoBaHWE BBICOKONPOAYKTUBHBIX CENBCKOXO3AMCTBEHHBIX OpPTaHU3MOB.

Okojoruueckue W dtudeckue  mnpoosembl. MO -  reHeruyecku
MOAU(PUITUPOBAHHBIC OPTAHU3MBI.
JlemoHcTpanumu:

[Toptpersi: H. U. BaBunos, . B. Muuypun, I'. [I. Kapneuenko, M. O.
HNBaHOB.

Tabmuiel u cxeMbl: Kapta «LIeHTpbl NMPOMCXOXKIACHUS W MHOTro0Opa3us
KYJIbTYPHBIX pacTtenuity, «[lopoabl 1oMalIHUX KUBOTHBIX», «CopTa KyJbTYpPHBIX
pactenuity, «OTnanéHHas rudpuauzamus», «Padbotel akagemuka M. @. lBaHoBay,



«[Homumnongus», «OOBEKTHI OUOTEXHONOTUNY, «KIeTOuHBIE KYyIBTYpHl H
KJIOHHpOBaHME», «KOHCTpynpoBaHue u nepeHoc reHoB, XPOMOCOM.

ObopynoBaHue: MyJISKU TUIOI0B U KOPHETIJIONOB TUKHUX (POPM U KYJIbTYpPHBIX
COPTOB pacTeHui, repoapuil «CenbCKOX03sI1ICTBEHHbBIE PACTECHUS.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

Okckypcusi «OCHOBHBIE METOIBI U JIOCTHKEHUSI CENEKLUU PpacTeHU u
KUBOTHBIX (Ha CEJIEKIIHOHHYIO CTaHIIHIO, TUIEMEHHYIO bepmy,
COPTOHMCIIBITATENbHBIM ~ y4acTOK, B TEIUIMYHOE XO3AHCTBO, J1aOOPAaTOPHUIO
arpoyHHBEPCHUTETA WIM HAYYHOTO IICHTPA).

11 KIIACC

Tema 1. DBoJrOLIHOHHASI OHOJIOTHS.

[Ipennochulkn BO3HMKHOBEHHUSI JBOJIOIMOHHOW TEOPHUHU. IBOJIKOLMOHHAA
Teopust U €€ MecTO B OMOJIOrMU. BiusiHue 3BOJIIOLMOHHON TEOPUU HA pa3BUTHE
OHMOJIOTUH U APYTUX HAYK.

CBuzerensctBa 3BOMIONUHU. [laneoHTOIOrMYECKHE: TOCIEI0BATEIBHOCTD
NOSIBJIEHUS BHJIOB B MAJICOHTOJOTMYECKOM JIETOMHMCH, IEPEXOJHbIE (DOPMBIL.
buoreorpadguueckue: cxocTBo U paznuune GayH u GJIop MaTEPUKOB U OCTPOBOB.

OMOpUOIOrMYECKHEe: CXOJACTBA M pa3inuus SMOPHOHOB pa3HBIX BHJIOB
MO3BOHOYHBIX. (CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIOTMYHbIE,
pPyIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYIAPHO-OMOXUMUYECKUE: CXOJICTBO
MEXaHHU3MOB HACIEACTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKHX MyTed y BcCex
OpraHU3MOB.

OpomonmonHas Teopust Y. JlapBuHa. Ilpennochbuiku BO3HUKHOBEHUS
napBuHU3Ma. JIBHKYIIME CHUJIBI SBOJIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXEHUE TMPU OTPAHUUYEHHOCTH PECYPCOB, HEONMpeAenEHHAasT W3MEHUYUBOCTbD,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3BoiouK (CTD) u €€ 0OCHOBHBIE MOJOKEHHUS.

MukposBosronus. [Tonyasuus kak eIMHUIA BUIA W 3BOJIIOIUU.

JBrokymue cuiibl ((pakTopbl) SBOJIONHUKA BUAOB B Npupoje. MyTallmOHHBINA
npolecc ¥ KOMOWHATHBHAas W3MEHYMBOCTh. llomynsiuMoOHHBIE BOJHBI M Apeud
reHoB. M3omauus 1 MUrpanusi.

EctecTBenHbIii 0oTOOp — HampaBisionwii ¢gakrtop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Tprcnoco0aeHHOCT OpPraHU3MOB KakK pe3ysbTaT 3Boionuu. llpumeps
MPUCTHIOCOOJIEHHH Yy opraHu3MoB. ApoMoph03bl U UAHOATaANTAIH.

Bun wu  BumooGpazoBanue. Kputepun Buzma. OcHOBHBIE  (OpMBI
BU1000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.



Maxkpossomonust.  Popmbl  3BoIIONMU:  (GUIETUYECKAs, JAUBEPreHTHAs,
KOHBEpreHTHas1, napasuiesibHas. HeoOpaTtuMocTh 3BOMIOLUN.

[IpoucxoxaeHne OT HeCeUMaNIN3UPOBAaHHBIX NMpenakoB. lIporpeccupyromas
crienuain3anusa. AIanTUBHAS paJnalysl.

JdeMoHCcTpanuu:

[Toptpetsi: K. Jlunnent, XK. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckuii, K.
M. Bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabnuup! u cxembl: «Pa3BuTHe OpraHUyecKOro Mupa Ha 3emiie», «3apoIbIIIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  O0opbObI  3a
cylecTBoBanue», «EctecTBeHHbI 0TOOPY», «MHOrooOpasue COpToB pacTEHUID,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanuoHHas
U3MEHYHUBOCTH», «Apomopdo3b», «Unumoamantaumun», «OO0mas aereHepauus,
«/IBmwxymme cwibl 3Bomoonun», «Kapra-cxema wapmpyra nyremectsus Y.
Hapsunay», «boprba 3a cymectBoBaHuey, «IIprcnocoOIeHHOCTh OpraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHUE», « IKOJIOTMIECKOE BUI000Pa30BAHHUEY .

OOopynioBaHuE: KOJUIEKIMS HACEKOMBIX C PA3JIMYHBIMU THUIIAMH OKPACKH,
Ha0oOp IUIOIOB U CeMsH, KoyuieKus «[IpuMepsl 3alUTHBIX MPUCIIOCOOJIEHUN y
XKUBOTHBIX», MOJieNb «OCHOBHBIE HANpaBICHUS 3BOJIIOLMU», 0ObEMHAs MOJEINb
«CTpO€eHHE rOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpapuueckas kapra wmupa, KojuleKuus «DopMbl COXPaHHOCTH
UCKOIMAEMbIX JKMBOTHBIX W pacTeHWil», Mojaenb ammiukanus «llepekpéct
XpOMOCOM», BIIaXKHble Ipenaparbl «Pa3BuTue  HacekoMmoro», «PasBurtue
JATYIIKWY, MUKpornpenapat «/Ipozoduna» (Hopma, Mytauuu (HOpMbl KPbUIbEB U
OKpacKH TeJa).

JlabopaTopHbie U MpaKTHYECKHEe PA0OThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHUAOB MO MOP(POIOTHUECKOMY
KPUTEPUIO».

JlaGoparopHas pabora Ne 2. «Onucanue MpuUCOCOOICHHOCTH OpraHu3Ma U
€€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe M pa3BUTHE KU3HU Ha 3emuie.

JlonaydHble TpEACTaBICHUS O 3apOXKICHWM XW3HU. HaydHble rumoressl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: abuoreHe3 M MaHclepMus. XuUMUYecKas
3BOJIIOLIUA. AOHMOTEHHBIM CHUHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCIEPUMEHTAIBHOE MOATBEPKIACHNE XUMUYECKON IBOMIOUNH. HavanbHbIe STansl
ouonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYP M BO3HHKHOBEHHME NPOTOKJIETKU. [lepBble KIETKM W KX 3BOJIIOLUS.
®opMHUPOBaHUE OCHOBHBIX FPYIII )KUBBIX OPTaHU3MOB.



Pa3BuTue xu3HM Ha 3emuie 1o 3pam u nepuojaM. Karapxeil. Apxelickas u
npoTepo3oiickas d3pel. - [lameosolickas spa W €€ TMEepUOABl: KEMOPHUICKUH,
OpPIOBHUKCKHUH, CUITYPUHUCKUH, JEBOHCKUI, KAMEHHOYT OJIbHBIM, IIEPMCKHA.

Me3030HCKas 3pa U €€ NMEPUObl: TPUACOBBIN, FOPCKUNA, MEITOBOM.

KaliHo3oiickas »9pa ®W €€ TmepuoAbl: MaJCOTCHOBbIM, HEOIE€HOBBIM,
AHTPOITOT€HOBBIM.

XapakTepucTuKa KiIMMaTa M IeoJIOTHYECKHX MporeccoB. OCHOBHBIE 3TaIlbl
HBOJIIOIUMU PACTUTENILHOTO M JKMBOTHOTO MHpa. ApoMopdo3bl y pacTeHU U
KUBOTHBIX. [I0osiBJIEHHE, paclBET U BBIMUPAHUE IPYMI )KUBBIX OPraHU3MOB.

CucreMa OpraHMYecKOTO MHpa KaK OTpaxkeHHe 3BoJIIOIUU. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIbI OPraHU3MOB.

OBOJIIOLIMA Y€JIOBEKA. AHTPOIIOJIOTHS KaK HayKa. PasBurue nmpeacraBiieHuil o
IIPOUCXOXKJICHUN YeloBeKa. Meroasl HM3ydeHHs aHTpornoreHesa. (CxoxacrBa u
pasnyus 4eJIoBeKa U )KUBOTHBIX. CHCTEMaTUYECKOE ITOJI0KEHNE YEIIOBEKA.

JBrxymue — cuiabl — (pakrtopsl)  aHTpomorene3a.  HacneacTBeHHas
U3MEHUYMBOCTh UM  €CTECTBEHHBIM o0TOOp. OOmecTBeHHbIH 00pa3 KHU3HH,
U3rOTOBIICHUE OPYAUI TpyAa, MBIIUIEHHUE, PEYb.

OCHOBHBIE CTa MU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
yMenbld, Yenoek npsaMoxoasummi, YemoBek HeaHIepTalbCkui, UYenoBek
pa3ymHbIlil. Haxonkum HMCKONaeMbIX OCTaTKOB, BpPEMs CYIIECTBOBAHHMS, 00JIaCTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIH.

YenoBeueckre  packl. - OCHOBHblE  OOJbILIME  pachl:  €BPONEOUHAs
(eBpasuiickasi),  HeErpo-aBCTpaJiouAHas  (PKBaTOpuaibHAasl),  MOHIOJOUJHAs
(a3uaTcko-amepuKkaHckasi).  UepTbl  MPUCHOCOOJCHHOCTH  MpEACTaBUTENCH
YEJIOBEYECKUX pac K YCJIOBUAM CYIIECTBOBAaHMS. EIMHCTBO 4YEIIOBEUECKUX pac.
Kputuka pacusma.

JlemoncTpanum:

[Toptpetsl: ®@. Penu, JI. Tlactep, A. M. Onapun, C. Muwmuiep, I'. FOpu, 4.
apBuH.

Tabmuuper 1 cxemel: «Bo3uukHoBeHHMe CoJaHEUHON cHCTEeMbI», «Pa3Butne
opraHn4yeckoro mupa», «PacturenpHas wierka», <OKMBOTHas  KIETKay,
«IIpokapuoTnueckass kiertka», «COBpeMEHHas CHCTEMa OPraHWYECKOro MUpPay,
«CpaBHEHHE aHATOMHUYECKMX 4YEepT CTPOCHHUS 4YeJIOBEKa U YeIOBEKOOOPa3HBIX
00e3bsin», «OCHOBHBIE MeCTa NAJICOHTOJIOTMYECKHUX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeJIOBEKa», «/lpeBHenmme moam», «peBuue moan», «llepsbie
COBPEMEHHBIE JTI0N», «HenoBeYeCKrue pacs».

O6opynoBanue: vy «lIpoucxoxacHue — demoBeka» - (OOCTHI
aBCTpAJIONUTEKa, MUTEKAHTPOIa, HeaHJepTaiblla, KPOMAHbOHIIA), CIENKH WIIU
U300pKEHHUSI KAaMEHHBIX OpYIud NEepBOOBITHOTO ueaoBeKa (KaMHHU-YOIIIEPHI,



pyOumna, ckpebna), TeOXpoHOJOTHYecKass Tabnuma, KoJutekiusa — «Dopmbl
COXPaHHOCTH UCKOITAEMBIX )KMBOTHBIX M PACTCHUIN.

JlabopaTtopHblie U npakTHYecKHe padoThbI:

[Ipaktuueckast padota Ne 1. «M3yueHue MCKOMAaeMbIX OCTATKOB PacTEHHUH U
YKABOTHBIX B KOJJIEKIIUSIX).

OKCKypcHsl «IBOJIOLUSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHBIN WM KPA€BEAUECKUI My3€il).

Tema 3. Opranusmsl 1 OKpYysKaoias cpeaa.

DKOJIOrus KaK HayKa. 3ajauu U pa3feibl IKOJOTUH. MeTOoabl SKOJIOTHUECKUX
UCCIIEAOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPHOPTaHU3MEHHAS.

Okonoruueckue Qakropel. Krnaccudukanuss skxonorndeckux (HakToOpoOB:
abuoTHueckue, OHOTUYECKHME M aHTPOIOTeHHble. JlelcTBHE HSKOJIOTMUYECKUX
(hakTOpOB Ha OPraHU3MBI.

AOuoTtndeckue (HakTophl: CBET, TEMIIEpATypa, BIAKHOCTb. DOTONEPUOAU3M.
[Ipucnocobnenusi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornyeckne puTMsl.

buotnueckue (bakTopBhl. Buner OMOTUYECKUX B3aUMOJICUCTBUM:
KOHKYPEHIMS, XUIIHUYECTBO, cCUMONO03 U ero (opmsl. Ilapasutusm, koomneparus,
MyTyajau3M, KOMMEHCAJINW3M (KBapTHPAHCTBO, HAaXJECOHUYECTBO). AMEHCAIN3M,
HelTpaau3M. 3HaueHHe OUOTUYECKUX B3aUMOJEWUCTBUN MJI CYLIECTBOBAHUS
OpPIraHM3MOB B ITPUPOJHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKK nomyiasuuu. OCHOBHBIE —ITOKA3aTENH
NOMYJSIMUA: YHUCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTh, CMEpPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4uCcIeHHOCTH MOMYJISIUA U €€ Perysus.

JdeMoHCTpaum:

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

Tabauel u cxembl: kapra «IIpupognsie 30HbL 3emany, «Cpeabl 0OUTaHUS
OpraHu3moBy», «@otonepuoausm», «llomynsauun», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTU MONYJSAUNU UHPY30puu-TyPenbkny, «Iluiesbie nenm.

JlaGopaTopHblie 1 NpakTHYeCKHE padoThI:

JlabopaTtopHnas paborta Ne 3. «Mopdonorudeckne 0COOCHHOCTH PACTEHUN U3
Pa3HbIX MECT OOMTAHUS.

JlabopaTtopHas pabora Ne 4. «BiusHre cBeTa Ha pOCT U pa3BUTHUE YEPEHKOB
KoJIeycay.

Ipaktruueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJISIUNA Pa3HbIX BUIOB
PaCTEHUI».

Tema 4. CooOmecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.



Coo0miectBOo opranuzMoB — OuoueHo3. CTpyKTypbl OMOIIEHO3a: BHIOBas,
MPOCTpAHCTBEHHAs, Tpoduueckass (muiieBas). Buabl-momuHantel. CBA3U B
OHOLIEHO3E.

Dkonornueckue cuctembl (dkocucreMsbl). [loHaTne 00 »skocucTemMe W
ouoreornieHoze. DYHKIIMOHAIBHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: TMPOIYILIEHTHI,
KOHCYMEHTBI, peayleHTsl. KpyroBopoT BEIIECTB U MOTOK SHEPTUU B IKOCHCTEME.
Tpoduueckne (mumeBble) YPOBHU OKOCHUCTEMBI. [luimeBpie 1€ W CETH.
OcHOBHBIE TOKa3aTeIu HKOCUCTEMBbI: OMomacca, MPOAYKIUS. DKOJIOTHUYECKHE
nUpamMubl: TPOIYKUUU, YHCICHHOCTH, Ouomacchl. CBOICTBA = 3KOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALNS, pa3BuTue. CyKieccus.

[TpuponHbie PKOCHUCTEMBI. DKOCUCTEMBI 03P M PEeK. DKOCHCTEMAa XBOMHOTO
WIA TTUPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOTEHHBIE ~ DKOCUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornueckoe u X03sHUCTBEHHOE 3HAYEHHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpaszue kak - (paktop ycCTOMYMBOCTU »dKocucTeM. CoxpaHeHHE
OMOJIOTMYECKOT0 pazHOoOOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiipl, cocTaB U CTPYKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
rJI00aJIbHOM JKOCHCTEMBbI. J[MHaMHueckoe paBHOBeCHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThl BemiecTB 1 OMOTCOXUMHUYECKHE IIMKIIBI JIEMEHTOB (yriepoaa,
a30Ta). 30HAIBHOCTh OnMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Ouochepe 3emian. AHTpONOreHHbIE H3MEHEHUs B Onocdepe.
['11oGanbHBIC YKOJIOTHYECKHE TTPOOIISMBL.

CocyliiecTBOBaHUE MIPUPOJIBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBa yCTOMUMBOCTH Onocdepsl. OCHOBA pallMOHATBHOTO
VOpaBJICHHUS TMPUPOJHBIMU pecypcaMH M HX HCIHOJib30BaHue. JlocTrxkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JleMoHcTpanum:

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

Tabnuiel u cxembl: «llumesslie nenu», «buoreHo3: coCTaB U CTPYKTypay,
«IIpuponnbie cooOmiecTBa», «llenmu nuranusy, «IKoJOTHYECKasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKocUcTEMA MUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOTO  Jiecay, «buoneno3s Bomoéma», «ArpoueHos», «lIpumepHsie
AQHTPOIIOIEHHbIE  BO3JICUCTBHS HaA IIpUpoAy», «BaxHeWmme UCTOYHUKHU
3arpsi3HCHUsI BO3/yXa W TPYHTOBBIX BOa», «[louBa — BakHEHIIasi cOCTaBISIONMIAS
ouochepry, «DakTopsl Aerpaganuu mousy, «llapHukoBeid dhdexT», «DPakTophl
pPaJIMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «Oomas crpykTypa Ouocheps»,



«Pacnpoctpanenne ku3HH B Ouocdepe», «O30HOBBIM d3KkpaH Ouochepsi,
«Kpyrosopot yraepona B 6uochepe», «KpyroBopot a3ota B mpupoze».

ObopynoBanue: Mojenb-anInKaus « TunuuHeie OMOIEHO3BI», Tepbapuii
«PacturenbHble coobmiecTBa», Komiekunu «buonenos», «Bpeaurenu BakHeHmmx
CEJIbCKOXO3SIIICTBEHHBIX ~ KYJNbTYp», TrepOapuM U KOJUIEKIIMM pAacTeHUd W
KUBOTHBIX, MPHUHAJJICKAIINE K Pa3HBIM SKOJOTMUYECKUM TpyIIaM OJHOTO BHIA,
Kpacnasa knura Poccuiickoii ®enepauuu, H300pa)kKeHUs OXPAHSIEMBIX BHJIOB
pacTeHM U )KUBOTHBIX.



[UDIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
BMOJIOTUN HA ~ BA30BOM  YPOBHE CPEJAHEI'O = OBIIET'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yIbTaTaM
OCBOGHMs  OOyyalolmMMHUCA TNpPOrpaMM cpeiaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U IPEAMETHBIM.

JIMUHOCTHBIE PE3YJbBTATBI

B cTpykType JIMYHOCTHBIX PE3yJIbTATOB OCBOCHUA IpeaMeTa «buomorus»
BBIJICJICHBI CIIEAYIOUIME COCTABIIAIONINE: OCO3HAHUE OOYYaIOIIMMUCA POCCHUICKON
TPaXJaHCKOM UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXKIEHUM JIMYHOCTH Ha OCHOBE
KIIFOUEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIUN pPa3BUTHSA OHOJOTUUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTHh OOYYaIOIINXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICTOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIWYME HKOJOTHMUYECKOTO IIPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTH 1ICJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIn4HOCTHBIE pe3ynbTaThl OCBOEHUS mpeameTra «bruonorus» AOCTUTarOTCS B
€IUHCTBE Y4YEOHOM U BOCHMUTATEIBHOM JEATCIIBHOCTM B COOTBETCTBUU C
TPAJIUIIMOHHBIMU POCCUMCKUMHU COLUUOKYJIbTYPHBIMU, ICTOPUUECKUMH U TYXOBHO-
HPABCTBEHHBIMU IICHHOCTSMHM, IPUHSATHIMUA B OOIICCTBE MpaBUIaMU M HOpMaMU
MOBEJCHUSI W CIOCOOCTBYIOT TpOIIECCaM CaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpA3BUTHUSA, PpA3BUTHUA BHYTPECHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY M MPABOMOPSIAKY, YEIOBEKY TPyJa U CTApIIEMy MOKOJICHUIO,
B3aMMHOTO YBa)XXCHHUS, OCPEKHOrO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAULHUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickoit denepanuu, Opupoae u
OKPY>KAIOIIEH Cpee.

JInyHOCTHBIE pe3ybTaThl OCBOEHHUSI ydeOHoro mpeamera «buosorus»
JIOJKHBI OTpa’XaTh TOTOBHOCTh U CIIOCOOHOCTh O0YYarOIIUXCsl PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONBITA W OMbITA JIEITEILHOCTH B MPOLIECCE Peaar3allii OCHOBHBIX HaIlpaBIICHUU
BOCHUTATEIILHON AEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOTr0 BOCIIMTAHUS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYaIOIErocst KaKk aKTUBHOTO U

OTBETCTBEHHOTO YWJI€HA POCCUMCKOI0 OOIIECTBA;



OCO3HAHWE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOS3aHHOCTEH, YBAXKCHHE
3aKOHA Y MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIIEHUHU YYCOHBIX M IMO3HABATEJIbHBIX 3aJ1au, BHITTOJTHECHUU
OMOJIOTHYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TIO3HIIMIO 110 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHHUE YUYUTHIBATh B CBOMX JACHCTBHUIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JIIOJICH C Pa3HBIMH YOCXKICHUSIMH, KYJIbTYPHBIMUA LIEHHOCTSMU U
COLMAJIBHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, TO3HABATEIBHBIX W HCCIEAOBATEIBCKUX 3a/lady, YBaKUTEIHLHOTO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB IPU OOCYXJICHHH CIIOPHBIX BOIIPOCOB
OMOJIOTMYECKOTO COJISPKAHNS,

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOTO BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WUJICHTUYHOCTH,
MaTpUOTU3Ma, YBAXKEHUS K CBOEMY HApOJy, UYyBCTBA OTBETCTBEHHOCTH IEpPE]
Ponunoi, ropaoctu 3a CBOW Kpai, cBOWO PoauHy, CBOM S3BIK U KYJIBTYPY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATIBHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOILIEHUE K MPUPOJIHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JOCTHXKEHUSIM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTAaHOBJICHHUE U
pa3BuTHE OWOJOTHM, MOHMMAaHWS 3HAYCHHS OHOJIOTMM B IIO3HAHWHW 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amure OTeuecTna,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUWE TYXOBHBIX IEHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M IMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIICHUE K CBOUM POJAUTENISIM, CO3/TaHUIO0 CEMbU Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaaulKsMu Hapo10B Poccuu;

4) 3cTeTH4eCKOro BOCHUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIECHUI;



MOHMMAaHHE SMOIIMOHATHLHOTO BO3/IEHCTBHUS HKUBOM MPUPOBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BHJIAX HMCKYCCTBa, CTpEMJICHHE
IPOSIBIISITH Ka4eCTBa TBOPUECKOM JINYHOCTH;

5) ¢pusuyeckoro BoCHUTAHUA, POPMHUPOBAHMS KYJbTYPbI 3I0POBbSI H
IMOIUOHAIBHOTO 0J1ATONOTyYHS:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3m0poBO€ TMTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM = 3aHATUM W OTHAbIXA, pETyJsIpHas Qu3nyecKas
aKTUBHOCTb), OEpEkKHOTO, OTBETCTBEHHOI'O M KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3/10POBBIO;

NOHMMAaHWE IICHHOCTH TPaBUJ HHIWBUIYATbHOTO U  KOJUJIEKTUBHOTO
0€3011acHOTO MOBEJCHHS B CUTYAIIHSIX, YIPOXKAIOIINX 3J0POBBIO U KU3HU JIOCH;

OCO3HAHHE TMOCIEACTBUN U HEMPUSITHS BPEAHBIX MPUBBIUEK (YIOTPEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUSI);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTD K TPY/Y, OCO3HAaHNE IIEHHOCTH MacTepCTBa, TPYA0II00HE;

TOTOBHOCTh K AKTUBHOW JEATEIHbHOCTH TEXHOJOTUYECKOW W COLMAIBHON
HaIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJIHATH TaKyIO I€SITEIbHOCTD;

UHTEpEC K pa3nu4yHbIM cdepaM mpodheccCHnoHaTbHON AesTEIbHOCTH, YMEHHE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  peall30BbIBATH
COOCTBECHHBIC KU3HECHHBIC TIIAHbI;

FOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BAHHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

IKOJIOTUYECKU II€JIeCO00pa3HOe OTHOIIEHHWE K TPHUPOJIe KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHUS;

MOBBIIICHUE YPOBHA OKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHMUSI TOCTYNKOB ¥ OIEHKM HMX BO3MOXHBIX TIOCIEACTBUA s
OKPYKAIOIIEH CPEIbI;

OCO3HaHHUE TJI00ATBHOTO XapakTepa JKOJOTUYECKUX MPOoOJieM W MyTel ux
peleHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHHs TpU PEIICHUH TPoOJeM, CBS3aHHBIX C PAIMOHAIBHBIM
NPUPOAOIIOIL30BaHUEM  (COONIOACHHE  TpaBWil  TMOBEACHHS B MPUPOJIE,
HaIpaBJIeHHBIX HA COXpaHEHUE PABHOBECHS B HDKOCHUCTEMAax, OXpPaHy BHUIOB,
PKOCUCTEM, OrOochephl);



AKTMBHOE HENPUATHE  JEUCTBUM, MNPHUHOCIAIIMX BpEN  OKPYKAIOLIEH
OPUPOAHON Cpelie, YMEHHE MPOrHO3UPOBATH HEOJArONPUATHBIE SKOJIOTHYECKUE
MOCJEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLUAIBHOMN
IIPAKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTHYECKOMN JEATEIBHOCTH IKOJIOTMYECKON
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOT'0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKHM M OOIIECTBEHHOW MPAKTHKH, OCHOBAaHHOIO Ha JTHAJIOTe
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJIbTYpbl KaK CPEACTBa
B3aMMO/JICHCTBUS MEXKTY JIFOAbMHU U MIO3HAHUS MUPA;

MOHMMaHWEe crnerudUuKr OHOJIOTMM KaK HayKd, OCO3HaHUs €& poiu B
(GOpMHUPOBAHUN PALMOHATBHOTO HAYYHOT'O MBIIJIEHUS, CO3[aHUU  LEIOCTHOTO
NpEeACTaBICHUs] 00 OKpYXKaloleM MHpE KaK O €AUHCTBE MPUPOJIbI, YeIOBEKa U
o0miecTBa, B IMO3HAHUM HIPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHHU MpoOieM
COXpaHEHUs IPUPOAHOIO PABHOBECHS;

yOEXKIEHHOCTh B 3HAYMMOCTH OHMOJOTHH AJII COBPEMEHHOW LMBHIIMA3AIUU:
oOecrieyeHus: HOBOI'O YpPOBHS PAa3BUTUSA MEAMIMHBI, CO3JIaHUE NEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX  pellaTh pecypcHble  MNpOOJIEMBbl  PasBUTHS
YeJIOBEUECTBA, TTOMCKA MYTEeH BBIX0JIa U3 MIO0AIBHBIX IKOJIOTHUYECKUX MPoOIeM U
o0ecrieyeHrss  Mepexoja K  YCTOMUMBOMY — pa3BUTHIO,  pPAlMOHAIBLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBINMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TI'paMOTHOCTH, Kak
COCTaBHOW YacTH (PYHKIIMOHAJILHOM I'PaMOTHOCTU OOydYarommxcs, GopMupyeMoi
MIPU U3YYEHUU OUOJIOTUH;

MTOHMMAHUE CYIIHOCTH METOJOB ITO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJy4yaeMble 3HAHUS [JIs aHalu3a |
OOBSICHEHUS SIBIICHUW OKPYXKAIOMIEro MUpPa M MPOUCXOASAIINX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOYEHHMS] Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIINXCS JAHHBIX C IEJIbI0 TTOJIYYE€HHSI IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS IS
perieHus mpooJieM B peabHbIX KU3HECHHBIX CUTYAIUX;

OCO3HAHME LIEHHOCTHM HAYYHOH JE€ATEIbHOCTH, TOTOBHOCTH OCYILECTBIIATH
IIPOEKTHYIO M UCCIIEA0BATENBCKYIO IEITEIbHOCTh NHANBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENPEephIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHUM 10 OHUOJOrMU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMHU.

METANIPEAMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yabTaTbl OCBOEHHs yueOHOro mnpeamera «buomorus»
BKJIIOYAIOT: 3HA4YUMBbIE i (OPMHUPOBAHUS MHUPOBO33PEHUA OO0YyYarOMINXCs
MEXIUCIUIUIMHAPHBIE (MEKIIPEIMETHBIE) OOIIECHAYYHbIE MOHATHUS, OTPAXKAIOLIUE
LEJIOCTHOCTh HAy4YHON KapTHHBI MHUpa M CHEUU(PHUKY METOJOB MO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUs, SIBICHUE, MPOLECC,
CUCTEMa, Hay4yHbIM (DaKT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIEeOBaHUE,  HAONMIOJIEHWe, HM3MEpPEeHHe, HKCIEPUMEHT W JAPYTHX),
YHUBEpCalbHble Y4YeOHbIE JEWCTBHS (IIO3HABATEIbHbIE, KOMMYHUKATHUBHbIE,

perysTUBHBIC), o0ecreunBaroIme dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIETEHIIMU ~ OOYYalOIIUXCs, CIIOCOOHOCTh
o0y4Jaronmxcs UCII0JIb30BATh OCBOCHHBIE MEXIUCIUTUTMHAPHBIE,

MHUpPOBO33PEHUYECKNE 3HAHMS W  YHUBEpCaJbHble y4eOHblE JIEUCTBUS B
ITO3HABATEIILHON U COLMAIIBHOM MPAKTHKE.

MertanpeameTHble pe3ynbTaThl OCBOEHMSI IMPOTPAMMBbl CPEJHETO OOILEro
00pa30BaHUsI JOJKHBI OTPAXKATh:

Ogianenue YHHMBepPCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMH
AeMCTBUSIMM:

1) 6a30Bble JJOTHYECKHE TeHCTBHSA:

CaMOCTOSITENILHO  (OPMYyJIMpOBaTh M aKTyalM3UpoOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPHUEMBI JIOTUYECKOTO MBIIUICHHUS
(aHanu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(UKaIUU, 000OIICHUS ), PACKPBIBATH CMBICIT
OMOJIOTMUECKUX MOHATHH (BBIIEIATh UX XapaKTepHbIE MPU3HAKH, YCTaHABIUBAThH
CBSI3U C IPYTUMH MTOHATHUSMH);

ONpENENATh LENU JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTHXKEHHSI, COOTHOCUTD PE3YJIbTATHI ACATENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCITOJIb30BaTh OMOJIOTUYECKUE MOHATHUS ISl OOBsICHEHUS (PAKTOB U SIBICHUMN
YKUBOU MIPUPOIBI;

CTPOUTH JIOTMYECKHE PACCYXICHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHaAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOIBI U 3aKIIOUEHUSL;

NPUMEHSTh CXEMHO-MO/IeJIbHbIE cpelncrtea Ui pe/ICTaBICHUS
CYLIECTBEHHBIX CBS3€M M OTHOIICHUU B M3y4aeMbIX OMOJIOTMYECKHUX OOBEKTax, a



TaK)K€  MPOTHUBOPEUMI  PazHOTrO  poja,  BBISIBICHHBIX B Pa3jMYHBIX
UH(GOPMAILIMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepUaIbHbIX U HEMaTEpUaJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESTEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU TOCIIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBATh M  BBIIONHATH pabOTy B YCIOBHUAX  PEaTbHOTO,
BUPTYaJbHOI'O U KOMOMHUPOBAHHOTO B3aUMOJECHCTBUS;

pa3BHUBaTh KPEATUBHOE MBIIIJICHUE NIPU PELICHUH KU3HEHHBIX POOJIEM.

2) 6a30BbIe HCCIEA0BATEIbCKIE TeliCTBUS:

BJIa/IE€Th HaBBIKAMU Y4€OHO-MCCIIET0BATEIbCKON U MPOCKTHON JIEATEIBHOCTH,
HaBBIKAMHM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PELICHMSI PAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB O3HAHUS;

UCIIONB30BaTh PAa3jMuYHbIC BUABI JESATEIBHOCTH IO TMOJYYCHUIO HOBOTO
3HAHWs, €ro WHTEPIpETAlUH, MPeoOpPa30BaHUI0 M TMPUMEHEHHUIO B  Y4eOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPU CO3JaHUH YUEOHBIX M COI[MAIbHBIX IPOEKTOB;

(GopMHUpPOBAaTh HAYYHBIM TUI MBILUICHUS, BIaJIeTh HAYYHOW TEPMUHOJIOTHUEH,
KJIIOYEBBIMU MOHATHSIMU U METOJIaMU;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NESITEIbHOCTH U )KU3HEHHBIX CUTYAIIHIX;

BBISBJISTh NPUUYMHHO-CIICACTBEHHBIE CBSI3M U aKTyaJM3UpOBaTh 3aj4auy,
BBIIBUTATh TUINOTE3Y €€ pEelIeHUs, HAXOAUTh apryMEHThl Ui J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh apaMeTpbl U KPUTEPUHU PELICHMUS;

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE pEUICHHS 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

OCYINECTBIIATh IEJICHANIPABICHHBIN TMOUCK TEPEHOCa CPEICTB U CIIOCOOOB
NEeUCTBUS B MPO(ECCUOHANBHYIO CpPELY;

yMETh TMEPEHOCUTh 3HAHWS B TO3HABATCIBHYIO U MPAKTHUECKYIO0 00JacTu
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHMS U3 PA3HBIX MPEIMETHBIX 001acTel;

BBIIBUTATh HOBBIE HJIEW, TpeiaraTh OPUTHHAIBHBIC TOIXOABI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

3) pabdora ¢ ungopmaumei:

OpPUEHTHPOBATHCS B PA3UYHBIX UCTOYHUKAX UHPOpMAINH (TEKCTe Y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTEpaType, OHOJOTMYECKUX CIOBapAX U
CTIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NMaHHBIX, B VHTepHETEe), aHAIM3UPOBAThH



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUICCKU OLICHUBATh
e€ I0OCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOpMyIMpPOBaTh 3aNPOCHl W MPUMEHSATH PA3JIMYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM Il BBIIOJHEHUSI yU4eOHBIX
3ajiay;

mpUOOpEeTaTh OIBIT KCHOJIB30BAHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA, COBEPIIICHCTBOBAThH KYJIbTYPYy aKTHBHOTO MCITOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMANbHYIO  (QOpMYy  IPEICTABICHUS
ounosiornyeckor nHGopmaruu (CXembl, rpaduKy, TaarpaMMBbl, TaOJIHIIbI, PUCYHKH
H Ipyroe);

UCTIONB30BaTh HAYYHBI S3BIK B KadecTBE CpeAcTBa mpu paboTe ¢
Ovonornyeckod HHPOpMALMEH: MPUMEHATh XUMHUYECKHEe, (QU3nUecKkue u
MaTeMaTUYeCKUe 3HAaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W MPeoOpa3oBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMH  pacloO3HaBaHWS W 3aMATHl  WHOOpMAaIuH,
nH(OPMAITMOHHON O€30MTaCHOCTH JIMYHOCTH.

OByaieHUe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mennme:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX c(hepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTe WM JIMCKYCCHUU MO CYIIECTBY OOCYXaaemMoil TeMbl (YMEHHE 3a/1aBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTEIIbHO BBITIOJIHEHHS TIpeIiaraeMoun
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTh MO3UIIMNA JAPYTHX yYaCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpPEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3IMYHBIMU CHOCOOaMM OOINEHUS U B3aUMOJCHCTBHUS, MOHUMATH
HAMEPEHUS IPYTUX JIIOJICH, MPOSBIATH YBAKUTEIHHOE OTHOIIICHHE K COOCCETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHHsI C HCIIOJIH30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MMOHMUMATh M HCIIOJIL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHIYaIbHOM
paboThI U pelIeHUU OUOJIOTHYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aUMOJICHCTBUS MIPHU PEIICHUH YIeOHOU 3a/1a4u;

BBIOMpPATh TEMATHUKy W METOJbl COBMECTHBIX JEUCTBHHN C y4€TOM OOIIUX
WHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



OpPUHUMATh LM  COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ INOCTHKEHUIO: COCTABIISITh IUIAH JEUCTBUM,
pacupenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaTh pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO Y4YaCTHHKA KOMAaHIBI B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

IpeiaraTtb HOBBIE NIPOEKTHI, OLEHMBAaTh HUIAEHU C TIO3ULUHAHA HOBU3HBI,
OpPUTHHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYalUsIX, IPOSBIISATH TBOPUECTBO U BOOOPAXKEHHE, ObITh HMHUIIMATUBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJOTMYECKUE 3HAHUS JUIS BBIABICHUS MpOOJIEM M HX
pELICHUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMpAaTh Ha OCHOBE OHOJIOTMYECKHX 3HAHUW 1IEJIEBBIE U CMBICIOBBIE
YCTAaHOBKH B CBOUX JEHUCTBUSIX M MOCTYIKaxX MO OTHOUIEHUIO K JKUBOW MPUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOATEJIBHO OCYILECTBIISATh IO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

CaMOCTOATENIHO COCTABJISITH IUIAH  PELICHUS MpoOJieMbl €  YYETOM
UMEIOUIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEW U MPEAIOYTEHHUI;

JlaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEAIIOUYTEHUH;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
34 pEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

CocoOCTBOBaTh (POPMHUPOBAHUIO M NPOSBICHUIO LIMPOKOH HpyAULIMH B
pa3HbIX 00JIaCTAX 3HAHWUW, TOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KyJIbTYPHBII YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIE€STEIILHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th  HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpUIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBAHUM, MCMOJIb30BaTh NPUEMBI peduieKCUM MJisl OIEHKH CUTYalluu, BBIOOpA
BEPHOI'0 PELLICHHS;

YMETh OLEHUBATH PHUCKM W CBOEBPEMEHHO IPUHUMATH pEUIEHHsA MO HX
CHIKEHHIO;



IPUHAMATh MOTHMBBl W apryMEHTBl JPYTMX I[PU AaHaIU3€ pe3yJIbTaToB
NEATEIbHOCTH;

3) npuHsATHE ceOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U NPABO JPYTUX HA OLINOKU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

NPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbie pe3ynbTarhl OcBoeHHs mporpammbl COO mo Ouosnoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crienupuyeckue s yueOHoro npeamera «buomaorusn»
HAy4YHbIE 3HAHUS, YMEHUS U CHOCOOBI JEUCTBUI 10 OCBOCHHIO, HHTEPIIPETAIIUN U
peoOpa30BaHUIO0 3HAHUM, BUAbI JEATEIBHOCTH MO MOJIYYEHHIO HOBOI'O 3HAHUS U
MPUMEHEHUIO 3HAHUW B PA3JMYHBIX yU4E€OHBIX CHUTyallUAX, a TaKKe B peabHBIX
KU3HEHHBIX CUTyaIlUsiX, CBA3aHHBIX ¢ Ouonorueil. B mporpamme mnpeameTHbIe
pE3yNbTaThl IPEACTABICHBI IO T01aM 00yUYEHUSI.

[IpenMeTHbIe pe3yiabTaThl OCBOCHUS ydyeOHoro mpeameta «buomorus» ¢ 10
KJlacce NOJDKHBI OTPAKATh:

c(OpMUPOBAHHOCTH 3HAHUNA O MECTE U PO OMOJOTUU B CUCTEME HAy4YHOTO
3HAHMSI €CTECTBEHHBIX HAayK, B (POPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHBI MHpa M HAyYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTUH, (PYHKIIMOHAIBHON
IPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PACKpbIBaTh COAEpKaHME OHUOJOIMYECKUX TEPMHHOB M TOHSTHM:
JKW3Hb, KJIETKA, OpraHu3M, MeTadoiau3M (oOMeH BEIIeCTB U TMpeBpalieHue
HHEPrumn), TOMEOCTa3 (CaMOperyssiius), ypOBHEBasI OpraHu3alsl *KUBBIX CUCTEM,
CaMOBOCIIPOM3BeIeHUE (PENPOAYKIIMSI), HACIEACTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;

YMEHHME Hu3JIaraTh OWOJIOTMYECKHE TEeOpUH (KJIETOYHas, XPOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas JO0TMa MOJEKYIsIpHONl Ouonoruu), 3akonsl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u ydyenus (0 LeHTpax MHOrooOpasusi u
MPOUCXOKJCHUS KyJIbTYpHbIX pacTenuit H. 1. BaBuioBa), onpeaensiTh rpaHUllbl
WX IPUMEHUMOCTH K KMBBIM CUCTEMaM;

YMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOIEHUE U
OMMCAHME YKUBBIX CHUCTEM, MPOLECCOB M SBJICHWUM, OpraHu3alus U IMPOBEJACHHE
OMOJIOTUYECKOTO  JKCHEPUMEHTa,  BBIABMIKEHHE  THUIOTE3bl, ~ BBISIBICHHE
3aBHCHUMOCTH MEXAY HCCIEyeMbIMU BEIWYMHAMH, OOBSICHEHHE IOJyUYE€HHBIX



pE3yJIbTATOB, UCIOJIb30BAHHBIX HAYYHBIX NOHSITHH, TEOPH M 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICIATh CYIIECTBEHHBIE NPU3HAKH BUPYCOB, KJIETOK IPOKAPHUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEILECTB M NMPEBpALICHUs] HEPTUU B KIIETKE, (DOTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKOro oOMEeHa, XEMOCHHTe3a, MHTO3a, Meno3a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHMS, WHAUBUAYAJbHOTO PAa3BUTHS  OpraHuU3Ma
(oHTOTEHER);

YMEHHME NPUMEHSAThH MOJyUYEHHBbIE 3HAHUS A OOBSACHEHUS OMOJOTMYECKHX
IPOLIECCOB U SIBJICHUMU, JJISl MPUHATHUS NMPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
KU3HU C IeNplo obOecredeHus Oe30MacHOCTH CBOETO 3J0POBbs U 3I0POBbSA
OKpPYXAaIOLIUX JIOEH, COOMI0IEHN HOPM IPAMOTHOTI'O MOBEJICHUS B OKPYKAIOIIEH
OPUPOJIHON cpene, NMOHUMAaHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHKEHUMN
COBpEMEHHOW  Oumojsoruu W OMOTEXHOJOTMM - Il  palMOHAIBHOTO
IPUPOAOTNOIb30BAHNUS;

YMEHUE pelaTh JJIEMEHTAPHbIE TE€HETUYECKHUE 3aJadyd Ha MOHO- U
JUTHOpUIHOE CKpPEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHUEe, COCTaBIATH CXEMbI
MOHOTHOPHUIHOTO CKpEIIMBAaHMsI JJIsl MpEJCKa3aHUsl HAcJIEOBAHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M MPaKTUYECKHUE padOThl, COOIMIOIATH
npaBuiia npu padboTe ¢ ydeOHbIM U J1a00paTOPHBIM 000PYA0BAHHUEM;

YMEHHE KPUTHUYECKU OLEHUBaTh U HUHTEPIPETHUPOBAThH HHPOPMAIUIO
OMOJIOTMUECKOTO  COJEPXKAaHUs, BKJIIOYAIOLIYIO ICEBJOHAYYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpeAcTBa MaccOoBOW MH(pOpPMAlLMU, HAYYHO-MOMYJISIPHbIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUI B OHOJIOTHUH,
MeIUIMHE, OMOTEXHOJOTUH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOLICHMUS,
000011ast GMOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIbKUX HUCTOYHUKOB, TPAMOTHO
WCIT0JI30BaTh MOHATUIHBIN armapat OMOJOTUH.

[IpeameTHble pe3ynbTaThl OCBOCHUS yueOHOro npeamera «buonorus» e 11
Kj1acce NOJIKHBI OTPaKATh:

Cc(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAy4YHOM KapTHHbBl MHpAa M HAYYHOIO MHPOBO33PEHHS, O BKIJIAJIE€ POCCUUCKHUX U
3apyOEKHbIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pELICHUS KU3HEHHBIX 3a1a4;

YMEHHE pPACKpbIBaTh COJAEpKaHHE OHUOJOTMYECKUX TEPMHHOB M IOHSTHIA:
BUJ, TIOMYJISALUSA, TeHO(OH, SBOIIOIMS, ABWKYIINE CUIIbI ((haKTOPBI) IBOJIIOLNH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUI000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,



IKOCHCTEMa, TMPOAYLEHThl, KOHCYMEHTBI, PEAYLUEHTbl, LEeMu  NUTaHUu,
AKOJIOTHYECKas MpamMuIa, OMOTeoleHos3, onocdepa;

YMEHUE H3JIaratb OWOJOTMYECKHME TEeOopuu (IBOIOLUMOHHAS Teopus Y.
JlapBuHa, CHUHTETHYECKass TEOpUs DBOJIONUHU), 3aKOHbBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactea K. M. bapa, uepenoBaHus rjiaBHbIX HaIpaBiIeHUN U
nyteit aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEEIISITH TPAHUIIBI UX TTPUMEHUMOCTH K JKHBBIM CHCTEMaM;

YMEHUE BJIAJIETh METOJIaMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOJIIOACHUE U
OMMCAHKME YKUBBIX CHUCTEM, IPOLIECCOB M SBJICHHM, OpraHu3aius U IPOBEJACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEAyeMbIMH BEIUYHMHAMH, OOBSICHEHHE IMOJyUYECHHBIX
pe3yabTaTOB, MCIOJIb30BAHHBIX HAYYHBIX TMOHATHN, TEOPUH M 3aKOHOB, YMECHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHME BBIICHATh CYIIECTBEHHBIE IPU3HAKU CTPOEHUS OMOJIOTHYECKUX
OOBEKTOB: BHUJOB, TMOMYIANUNA, MPOAYLEHTOB, ~KOHCYMEHTOB, PEIYIECHTOB,
OMOreOleHO30B U HKOCHUCTEM, OCOOEHHOCTH  IPOILIECCOB: HACIEACTBEHHOM
M3MEHYMBOCTH, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpPraHM3MOB, JEHCTBUS SKOJOIMUECKHX (DaKTOPOB Ha OPraHU3Mbl, IEpeHoca
BEUIECTB M IIOTOKAa DHEPIMH B HKOCHCTEMAaX, AHTPONOIEHHBIX H3MEHEHHH B
HPKOCUCTEMAxX CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHOr€OXMMHUYECKHX
LIMKJIOB B Onocdepe;

yMEHUE MPUMEHATH MOJIYyYCHHbIE 3HAHUS sl OOBSCHEHUS OMOJOTHYCCKUX
IPOLIECCOB U SIBJICHUU, JJIsl MPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1Lenplo obecriedeHuss O0e30MacHOCTH CBOETO 3J0POBbsl U 3/I0POBbS
OKPYXAaIOLUX JIOEH, COOMI0IEHN HOPM IPAMOTHOTIO MOBEJICHUS B OKPY’KaIOIIEH
IPUPOHON cpene, MOHUMaHUE HEOOXOTUMOCTH HCIOIb30BAHUS TOCTHKEHUHN
COBPEMEHHOW OMOJIOTUH JIJIsl palliOHAILHOTO MPUPOIOIOIb30BAHNUS;

YMEHHE pellaTh 3JeMEHTapHble OMOJIOrMYECKUe 3aJaud, COCTABIIATH CXEMBI
MepeHoca BEIIECTB U DHEPTUM B IKOCHUCTeMaxX (LIeTH TUTaHUS);

YMEHUE BBINOJIHATH JTA0OpAaTOPHBIE M TpPaKTUYECKUe paldoThl, COOIHOAATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTabOpPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIEHWBATh M HWHTEPIPETUPOBATH HWH(OOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAaHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpEeACTBa MacCOBOW MH(MOPMAIIMU, HAYIHO-TIOMYJISIPHBIC
MaTepuasbl),  paccMaTpuBaTh  IJI00abHBIC  DKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIICHMUS,
000011ast 6MOIOTHUECKYI0 MH(POPMAIMIO M3 HECKOJIbKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.



TEMATHYECKOE IIJNTAHUPOBAHHUE

10 KJIACC
KouunyecTBo yacoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne i/ v Konrpoabnsie IIpakruyeckue (1upp )
NMPorpamMmbl Bcero o0pa3oBaTre/ibHbIEe
padoThI padoTshI
pecypchl
bubnuoreka [{OK
b 2 1 .
MOIOTI Karc Hayka 05 https://m.eds00.ru/7f41c292
JKvBBIE cHCTEMBI M X OpraHU3aIus 1 bubmmorexa [IOK
P i https://m.eds00.ru/7f41c292
XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 bubmmorexa [JOK
P https://m.edso0o.ru/7f41c292
KuzHenesTenbHOCTh KIETKU 6 bubmorexa LOK
A https://m.edso00.ru/7f41c292
PasMHOXEHUE U MUHAUBUAYATIbHOE Pa3BUTHE 5 1 bubnmnoreka HOK
OpPraHu3MoOB https://m.edso00.ru/7f41c292
HacnenctBeHHOCTh M K3MEHYMBOCTD 8 15 bubnuoreka [{OK
OpTraHM3MOB ' https://m.edsoo.ru/7f41c292
Ceneknust opranu3mMoB. OCHOBBI 3 bubnunorexa LIOK
OMOTEXHOJIOTUU https://m.eds00.ru/7f41¢c292
[IpomexyTouHas aTTecTamus 1 1 bubmorexa I[JOK
P vt i https://m.edso00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

KoauyecTBo 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jiesioB U TeM uuppoBbIe
Ne n/m R Konrpoabnsie IIpakruueckue (wipp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTshI
pecypcbl
bubnuoreka [{OK
1 IBOMOUHORKAA GHONOTHS o 1 https://m.edsoo.ru/7f41cc74
5 Bo3HuKHOBEHWE U pa3BUTHUE KU3HU HA 9 05 bubnnoreka [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 OpraHu3MEl 1 OkpyKaiolas cpeaa > L https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
4 Coo01ecTBa v SKOJIOTUUECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bu6nmorexa LIOK
P 2
> CICPBIHOC BpEMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 0 2.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74




HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
Kosau4vecTBo 4yacoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoxka Koutpoabubie IlpakTuyeckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsl
bubmuorexa [JOK
1 buonorus B cucreme Hayk 1 06.09. https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
Mertoabl MO3HAHKS JKHMBOU MPUPOIBI.
[TpakTuueckast padorta Ne 1
2 «H cronp30BaHne pa3IMYHBIX 1 05 13.09 bubmorexa LIOK
P ' o https://m.eds00.ru/863e6122
METOJIOB IPH U3YUCHUHU
OMOJIOTHYECKHUX 0OBEKTOBY
bu6mmoreka [JOK
1 20.09.
3 (TapToBas KOHTPOLHAA padoTa https://m.eds00.ru/863e6564
4 XUMHYECKUH COCTaB KIIETKH. Boma u 1 27,09 bu6mmoreka [JOK
MUHEpAaIbHbIE COJN PA https://m.edso0.ru/863e674e
bubmuorexa [JOK
5 b . 1 04.10.
enxut. COCTaB u CTPOCHHE benKon https://m.eds00.ru/863e6b72
DepMeHThI — OMOJIOTUYECKHE
karanu3aTopsl. JlabopaTopHas
5 pabota Ne 1 «M3yuyenue 1 05 11.10 bubnuorexa [IOK
KaTaJIMTHYECKOW aKTHBHOCTH ' A https://m.eds00.ru/863e6b72
(dbepMeHTOB (Ha MPUMEPE aMUIIa3bl
WJIU KaTajasbl)»
bubmuoreka [JOK
. 18.10.
! YraeBozEL. JIMHAEL . https://m.eds00.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

bubmuorexa [JOK

8 H .ATO 25.10.
YIUICHHOBHIE KHCIIOTET https://m.edso00.ru/863e6d5¢c
9 Hcropust 1 MeTObI H3y4ECHUS 08.14 bubnmoreka [JOK
xieTkn. Kinerounas reopus K4 https://m.edso0.ru/863e6e88
10 Knerka xak nenocrtHas xxvuBas 1511,
cucremMa
CtpoeHue dyKapuoOTUYECKOM KIETKH.
JlaboparopHuas pabota Ne 2
«M3yueHue cTpoeHus KIIETOK bubnuoreka [IOK
11 pacTeHM, KUBOTHBIX, TPUOOB U 0.5 22.11. https://m.eds00.ru/863e6ff0
OaxTepuii o1 MUKPOCKOIIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKpOIpeapaTax U ux
OTHCAHUE»
bu6mmoreka [IOK
12 06 0 29.11.
MCH BCILCCTB MITH MCTAbOTHM https://m.edso0.ru/863e766¢
bu6mmoreka [IOK
13 () . X 06.12.
OTOCHITES. ACMOCHHTES https://m.eds00.ru/863e7c98
bu6mmoreka [IOK
14 i 13.12.
IHepreTiecKi 064 https://m.edsoo.ru/863e7aae
JKu3HeHHBIN LHMKII KIETKU. [leneHue
kjeTku. Muro3. JlabopatopHas Bu6 LIOK
nonnoTexa
15 o3 «H 05 20.12.
padora Ne 3 «Habmonenue mutosa B https://m.edso00.ru/863e7dc4
KJIETKaX KOHYMKA KOpEIIKa JyKa Ha
TOTOBBIX MUKPOTIpETapaTax
buocunTes Oenka. Peakmms bu6mmorexa [IOK
16 27.12.
MaTpUYHOI'0 CUHTE3a https://m.edso00.ru/863e796e
bu6mmorekxa [IOK
17 T — 10.01.
pasCIAIIA — OHOCHHTES benka https://m.eds00.ru/863e796e
18 Hexnerounsie popmbI )KU3HU — 17.01. bubmuorexa [JOK



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
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BUPYCHI

https://m.edsoo.ru/863e7540

bu6mmoreka [JOK

19 ®DopMbI pa3MHOKEHHUST OPTaHU3MOB 24.01. https://m.eds00.ru/863e81b6
https://m.edso0o.ru/863e831e
bu6mmoreka [IOK

2 Meii 31.01.

0 eHos https://m.edso00.ru/863e7f4a

OO6pa3oBaHue U Pa3BUTHE MOJIOBBIX
KJIeTOK. OIJI0IOTBOPEHHE.

91 JlabopaTtopHnast pabora Ne 4 05 07.02 bubnnoreka [JOK
«M3ydeHue CTpOCHHS TOJIOBBIX ' o https://m.edsoo.ru/863e81b6
KJICTOK Ha TOTOBBIX
MUKpOTIperapaTax»

99 NunuBuyansHOE pa3BUTHE 14.02 bu6mmoreka [IOK
OpraHu3MOB o https://m.edso0.ru/863e8436

93 I'eneTika — Hayka o 21.07 bubnnorexka [JOK
HACJIEJICTBEHHOCTH U N3MEHYNBOCTH R https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTH HACJIEIOBAHUS

24 NpU3HaKoB. MoOHOTHOpUAHOE 28.02 bubmaorexa [JOK

P : p . https://m.eds00.ru/863e8878
CKpEIIUBaHKe
WTHOPUIHOE CKpEIIBaHKUE. 3aKOH
25 f{lesaBMI::Hllfqoro Hai:nl: OBaHUS 07.03 bubmorexa LIOK
a1 R https://m.edso00.ru/863e89a4
MIPU3HAKOB
CleruieHHOe HacCJIeI0BaHUE
npu3HakoB. JlabopaTopHas pabora
No 5 «M3yuenune pe3ynbpTaToB bubnmoreka [JOK
26 0.5 14.03.
MOHOTHOPHUIHOTO W TUTHOPUTHOTO https://m.edso00.ru/863e8c60
CKpeIIMBaHus y AP0o30(HIIbl HA
TOTOBBIX MUKPOTIPETapaTax

27 I'eneruka nona. HacnenoBanue 21.03. bubmuoreka [JOK
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IMPU3HAKOB, CHUCIIJICHHBIX C IIOJIOM

https://m.edso00.ru/863e8c60

UsmenunBocth. HenacnencrseHuas
M3MEHUYUBOCTh. JlaboparopHas

pabota Ne 6. U3ydenue bubnnorexa HOK
28 . 1 0.5 04.04.
MOIU(DUKAITMOHHOW U3MEHUYHUBOCTH, https://m.edso00.ru/863e8efe
MOCTPOCHUE BAPHAIIMOHHOTO Psijia U
BapUAIMOHHON KPUBOI»
HacnencrBennast "3MEHYMBOCTb.
29 JlabopaTtopnast pabota No 7. 1 05 11.04. bubnmnoreka [JOK
«AHaNM3 MyTauil y 1po30Qpuisl Ha https://m.edso00.ru/863e8efe
TOTOBBIX MUKpPOIIpETIapaTax»
bubmuorexa [JOK
30 Teneriica enosexa L 18.04. https://m.eds00.ru/863e8d78
Peseprubiit ypok. O60011eHIE TIO
31 teme «HacnencTBeHHOCTh U 1 25.04.
U3MEHYUBOCTH OPTaHU3MOBY
bu6mmorexa [JOK
32 IMpomexxyTouHas arTecTamus 1 08.05. httos=//m.edsoo.ru/86369214
Cenekius Kak HayKa U Tpol1ecc
33 MGTOJIIL 51 lIOCTI/I)Iy(KGHI/ISI fenuexunn 1 15.05. Eubmorexa IIUK
. https://m.edso0.ru/863e9214
PACTeHHI U KHUBOTHBIX
34 buorexHnonorus kak orpacib 1 2.05. bubmuoreka [IOK
MPOU3BOACTBA https://m.edso00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34 4

[NPOT'PAMME



https://m.edsoo.ru/863e8c60
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11 KJIACC

Kosaun4yectTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoxa Bcero Konrpoannere  Tpaxrudeckue u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
1 DBOJIIONHS U METOJIbI €€ U3yUEHUS 1 bubmorexa [IOK
https://m.edsoo.ru/863ea20e
5 Hctopust pa3BuTus npeacTaBieHui 1 bubnnoreka [JOK
00 3BOTIOINN https://m.eds00.ru/863e9570
bubmuorexa [JOK
3 Muipoopomions ! https://m.edsoo.ru/863e9cle
[Tomymsius Kak IeMeHTapHas
€IMHUIIA BUJA U SBOJIOIHH.
4 JlaGopaTopnas pabora Ne 1 1 0.5 bubmmorexa LIOK
https://m.eds00.ru/863e99c6
«CpaBHEHHE BHJIOB T10
MOP(OIIOTHIECKOMY KPUTEPHIOY
5 JIBIDKyIIME CUITBI (RJIEMEHTAapHbIE 1 bubnuoreka [IOK
(bakTOpBbl) SBOJIIOLIUN https://m.edsoo.ru/863e9da4
. bubnuotexa [JOK
6 EctectBennslit oT60p 1 ero Gpopmbl 1 https://m.edsoo.ru/863e9edo
Pe3ynbTath! 3BOIONNN:
MPUCIIOCOOJIEHHOCTh OPraHU3MOB U
7 Bug000pa3oBanue. JlabopatopHas 1 0.5 bubmuoreka [IOK
padota Ne 2 «Onucanue https://m.eds00.ru/863e9fde
MPHUCIIOCOOJICHHOCTH OpTaHU3Ma U €€
OTHOCHUTEIILHOTO XapaKkTepay»
3 Hanpasnenus u nytu 1 bubnuoreka [IOK

MAaKpO3BOJIFOLINHA

https://m.edso0.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
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HeoOpaTtumocTs 3BOIIONNN

Hcrtopus xu3nn Ha 3emiie 1 METObI

10 .
e€ n3ydeHus
1 ['MnoTte3pl MPOUCXOKACHUS KUZHU bubnmoreka [JOK
Ha 3emie https://m.eds00.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMIie Mo 3pam 1 bubnmoreka [JOK
IepuoIam https://m.edso0.ru/863eat6be
OcCHOBHBIE 3TaIlbl BOITIOIUU
PacTUTENLHOTO U )KHBOTHOT'O MHUDA.
[IpaxTnueckas padota Ne 1 bubnuoreka [IOK
13 0.5
«M3y4eHne HCKOIaEMBbIX OCTATKOB https://m.edso0.ru/863ea8hc
pPaCTCHHIA U KUBOTHBIX B
KOJUICKIIUSX
14 CoBpeMeHHas cucTema bubnunorexa [JOK
OpraHr4ecKoro Mupa https://m.edso0.ru/863ea48e
15 DBOJTIONHS YeJIOBEKa (aHTPOTIOTEHE3) bubmmorexa [JOK
https://m.edsoo.ru/863eac2c
16 JBxyuue cuibl ((hakTopsl) bubnuoreka [IOK
aHTPOIIOreHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJIUU IBOIIOLUN
4eloBeKa
18 UYenoBeueckue packl ¥ MPUPOTHBIE bubnmoreka [JOK
aJanTaluy 4eJI0BeKa https://m.edso00.ru/863eaea2
PesepBHelIil ypok. O600IIEHHE 10
19 TeMe «BO3HUKHOBEHHE U Pa3BUTHE
KHU3HU Ha 3emiie»
20 DKoJ0rus Kak HayKa
21 Cpensl 00uTaHUS U YKOJIOTHIECKHE bu6mmoreka [IOK
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(baxTopsl

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

AGuoTtndeckue HakTophbI.
Jlaboparopuas pabota Ne 3.
«Mopddonoruueckue 0COOEHHOCTH

. bubnmoreka [JOK
22 pacTeHui U3 pa3HbIX MECT 0.5
https://m.eds00.ru/863eb10e
obutanus». JlabopaTopHas pabora
Ne 4. «BnusiHue cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEyCa)»
bu6mmoreka [IOK
23 buorutieckue daxTopt https://m.eds00.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
nomyssiun. [Ipaktuyeckas pabora
24 Ne 2 «IloncuéTt mI0THOCTH 0.5
MOMYJISIIIAIA pa3HbIX BUIOB
pacTeHui)
o5 Coob1ecTBa OpraHu3MOB — bubnuotexa [JOK
OMOIIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTHUYECKHE CHCTEMbI bubmuorexa [JOK
(3K0CHCTEMBI) https://m.edso0.ru/863eb46a
OcHOBHBIE TIOKa3aTEeNN IKOCUCTEMBI.
27 DKOJIOTMYECKUE TUPAMUJIbI. bubmmorexa [TOK
N https://m.edsoo.ru/863eb5fa
CaoiicTBa 3xocucteM. CyKiieccust
28 [TpupoHbIE S5KOCUCTEMBI
29 AHTpPOIIOT€HHBIE SKOCUCTEMBI
30 buocdepa — rimobanbHas bubnnoreka [JOK
9KOCUCTEMA 3EMIIN https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnmoreka [JOK

ounocdepsl

https://m.edsoo.ru/863ebd16
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32 UYenosedecTBO B Onocdepe 3emin 1
33 CocyuiecTBoBaHUE PUPOJIBI U 1 bubnnoreka HOK
YeJI0BEUECTBA https://m.edsoo.ru/863ebale
PesepBHbIil ypok. O6001ICHUE TEMBI
34 «Co0011ecTBa ¥ YKOJIOTMUECKAE 1
CUCTEMBI»
OBIIEE KOJIMYECTBO YACOB I10 34 95

I[TPOT'PAMME



https://m.edsoo.ru/863eba1e
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