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COAEPXKXAHUE OBYUEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaBOM.
Ponp Ouonoruu B (HOpPMUPOBAHMM COBPEMEHHOM HAy4dyHOW KapTUHBI MHpA.
Cucrema OMOJIOTMUECKUX HayK.

MeTobl TO3HAaHUS KUBOUM TPUPOIbI (HAOIIOIEHUE, IKCIIEPUMEHT, OITMCaHuE,
u3MepeHue, Kiaccupukalnus, MOJACTUPOBAaHUE, CTaTUCTUYecKas oOpaboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konbnos, /Ixx. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeToIbl TO3HAHUS )KUBOU MPUPOJIBI».

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

[Ipaktnueckass padora Ne 1. «lcmosb3oBaHME pas3IUYHBIX METOAOB IPHU
U3YYEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U UX OPraHU3AIUSA.

Kusble cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosorun. OTinuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpoiicTBa 6MOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHu3aIii OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTe0IIeHOTUYECKUH ), OMOCEpHBIA.

JemoHncTpanum:

Tabnuipl u cxeMbl: « OCHOBHBIE MPU3HAKU KU3HU», «YPOBHU OpraHU3alUU
YKABOW MPUPOIBI».

Oo6opynoBanue: moaenb MoJiekyibl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHYECKHM COCTaB KJIETKA. XHMHUYECKHE BJIEMEHTBhI: MaKpOAJIEMEHTHI,
MHUKPO3JIEMEHThI. Bosia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEpaAJIbHBIX BewlecTB B Kkierke. lloamepskanue
OCMOTHUYECKOro OanaHca.

benku. CoctaB u cTpoeHHe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OETKOB.
He3aMeHnMble ¥ 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y pPOBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CBOWcTBa OenkoB. buonoruueckue
GbyHKUIMUU OENKOB.

depmeHTHl — Ouosiormdyeckue Kkartanuzatopel. CTpoeHue (epmeHTa:
aKTUBHBIA IIEHTp, cyOcTpaTtHas crneuu@uuHoct. KodepmenTsl. ButamMuHsbl.
OTnnuus pepMEHTOB OT HEOPTaHUYECKUX KaTalIU3aTOPOB.

VYraeBoasl: MoHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCUpud03a),
aucaxapuapl  (caxaposa, JaKTo3a) MW IoiMcaxapulibl  (Kpaxmal, TJIMKOTEH,
HesToa03a). buonornueckue GyHKIUU YrIIeBOOB.



Jlununel: Tpurmuuepuabl, (ochomunuasl, crepouasl. [HAPOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢GyHkuuu aunuaoB. CpaBHeHUe
YTJIE€BOA0B, OEJIKOB U JIMIHUI0B KaK HCTOYHUKOB YHEPTHUU.

HykneunoBsie kucinotrel: JHK wu PHK. Hyxkneotuast — MoOHOMEpHI
HyKJIenHOBBIX KuciaoT. Ctpoenue u ¢pyukiuu JJHK. Ctpoenne u dpynkuun PHK.
Bunasl PHK. AT®: ctpoenue u pyHKIIHIH.

[utonorus — Hayka o kietke. KiietouHas Teopus — mpuMep B3aUMOIEUCTBUS
uzei u (akToB B HAYYHOM MO3HAHUHU. METO/IbI U3YyUCHHS KIETKH.

Knerka kak uenoctHass »xuBasg cucteMa. OOImKMEe TPU3HAKUA KIIETOK:
3aMKHyTas HapyXHasi memOpana, moiiekyabsl JIHK kak renernueckuil ammapar,
CUCTEMA CUHTE3a OeJKa.

Tunel KJIETOK: JyKapuoTHYecKass MW mpokapuotuyeckasd. OcoOEHHOCTH
CTpPOEHUsI MPOKapHOTUYECKON KieTku. KnerouHas creHka Oakrepuil. CTpoeHwue
DYKapUOTUYECKOM KIETKHM. OCHOBHBIE OTJIMYHS PACTUTEIIBHOM, MXWUBOTHOU U
IrpUOHON KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTE€HKA, INIMKOKAIUKC, UX
¢ynkun. [Inazmatuueckas memOpana, e€ cBoiicTBa 1 pyHkuuu. L{utonnazma u eé
opranouabl. OgHomeMOpannbie opraHouasl kieTku: OIIC, anmapat ['onbmxw,
an30coMBbl. [loyaBTOHOMHBIE OPraHoOWIbl KJIETKH: MUTOXOHJPHUH, IUIACTHJBI.
[TpoucxoxneHne MHUTOXOHApUNA M mactul. Buasl mnactun. HememOpanubie
OpraHOMJIbl KJIETKU: pPUOOCOMBI, KJIETOYHBIA IIEHTP, LEHTPUOJIA, PECHUYKH,
KryTUKH. OYHKIMKA OPraHOUAO0B KJIETKU. BKIiltoueHus.

Anpo — perynaropHsiid HeHTp kieTku. CTpoeHue sjpa: saepHas o0oiovKa,
KapuoIuia3Ma, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JlemoHncTpanum:

[Toptpetsl: A. Jleenryk, P. I'yk, T. llIBanu, M. lIneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yuikunc, P. @panxinn, K. M. bap.

Hunarpammer:  «PacnpeneneHne XUMHUYECKHX JJEMEHTOB B HEXHUBOM
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBOM MPUPOLIEY.

Tabmuupl u cxemsl: «llepuoanueckas TabiMIa XUMHUYECKHUX 3JIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOAb, «buocunres 6enkay, « CTpoeHHe MOJIEKYJIbI OeliKkay,
«Ctpoenue ¢pepmentay, «Hyknennossie kucnotel. [IHK», «Ctpoenue Monexybt
AT®», «CtpoeHne >yKapuOTHYECKOM KIETKN», «CTpOEHHE KMBOTHOM KIIETKW,
«CTpoeHHEe paCTUTENbHON KIETKW», «CTpoeHHe MNPOKAPUOTUYECKON KIIETKWY,
«CTpoeHue aapa KIETKN», « YTIEBOIAb, «JIumubn.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHWE MJii MPOBEACHUS
HAOJIOICHUM, W3MEPEHMM, SKCIIEPUMEHTOB, MUKpONpPENaparbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBbHBIX KIETOK.

JlabopaTtopHble U mpakTHYecKHe padoThbI:

JlaGopatopnas pabora Ne 1. «M3yueHume KaTaJIUTUYECKONW AaKTUBHOCTH
dbepMeHTOB (Ha MpUMEPE aMIIIa3bl UK KaTaaasbl)y.



JlaGopatopuas pabotra Ne 2. «UM3ydeHwe CTpOEHHUS KIETOK pacTeHUil,
YKUBOTHBIX M OakTepuil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpEnaparax M HX
OMHICAHUEY.

Tema 4. ’KuzneneaTeJJbHOCTL KJIETKH.

OOMeH BEIIEeCTB, WM METa00IM3M. ACCUMUIIALNS (TUTACTUYECKUM OOMEH) U
JUCCUMUJISIUSA (SHEPreTHUYEeCKUi OOMEH) — JBE CTOPOHBI E€IMHOrO Ipoliecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB WM DHEPrud B MOHUMAHUU
MeTabonu3ma.

Tunel oOMeHa BemecTB: aBTOTPOQHBIA U reTepoTpodHbIA. Pois dhepmeHToB
B 0OMEHE BEIIECTB U MPEBPALICHUH SHEPTUH B KJIETKE.

®otocunre3. CBetoBas u TemMHOBass (a3pl  (orocunTeza. Peakuuu
dbotocunTeza. DPhekTuBHOCTH (hOTOCHHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emiie. Biausinue ycnoBuil cpeapl Ha (DOTOCHHTE3 U CIIOCOOBI MOBBIIICHUSI €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHHUI.

XeMocHHTe3. XEeMOCHHTE3Upyolue 0akTepuu. 3HaUeHUE XEeMOCUHTE3a IS
YKU3HH Ha 3emie.

OHepreTudeckuii oOMeH B KieTKe. PaciiernsieHue BellecTB, BBIJICICHHE U
aKKyMYJIUPOBAaHHE DHEPrUM B KJIETKE. OTambl HSHEPreTUYECKOro oOMeHa.
['mukomu3. bpoxenue m ero Buapl. KucnoponHoe OKHCIEHHE, WIM KIETOYHOE
JIbIXaHUE. OkucnurenbHOE dbochopunmpoBaHue. OddexTuBHOCTD
HHEPreTUYECcKoro oOMeHa.

Peakium wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzauus reHetuueckoil uH@opMmanuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpunuusa — Matpuusblii cuaTe3 PHK. Tpancnsiuusa — GuocunTe3
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuHOKUCIOT. Posb pubocom B
onocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUpYChl. cTopust oTkpsiTus Bupycos (/1. W.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMSI M JKMU3HEHHOTO IIMKJIa BUPYCOB.
bakrepuodaru. bonesnu pacreHuid, XUBOTHBIX M YEJOBEKa, BbI3bIBACMbBIC
Bupycamu. Bupyc mmmynoneduiura yenoseka (BUY) — Bozoyautens CITM/]a.
OOpatHast ~ TpaHCKpUIIIIMSA, peBepTaza W uHTerpaza.  lIpodwunaktuka
pacnpocTpaHeHHUs] BUPYCHBIX 3a00JICBaHUM.

JdeMoHCTpanuu:

[Toptpetsr: H. K. Konsuos, /1. 1. Banosckuii, K. A. Tumnpsses.

Tabnuiel U cxembl: «Tunbel nutanusy, «Metabomuzm», «MUTOXOHAPUSY,
«HepreTudyeckuii oomen», «Ximopormiacty, «Potocuntes», «Crpoenue JJHK»,
«CTtpoeHue U PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit komy,
«Bupyce», «bakrepunodarn», «Ctpoenne u xuzHeHHbd nukin Bupyca CIIN/da,
oakTepuodaray, «Pemnukarnus JJHK».

Oo0opynoBanue: monenu-anmvkanun «Yasoenue JIHK u Tpanckpunuus»,
«buocunTes 6enkay, «CTpoeHHne KIETKN», Mojenb cTpykTypsl JJHK.

Tema S. PasmMHoOKeHHe M HHAUBUAYAIbHOE PAa3BUTHE OPraHU3MOB.

Knerounplii UK, WM KU3HEHHBIM [WMKIT KieTku. WHTepdaza u MuUTO3.
[Tpoueccrl, mportekaromue B uHTepdase. Pemnmukanus — peakuus MaTpUYHOTO



cuareda JIHK. Ctpoenne xpomocoMm. XpOMOCOMHBIM HabOp — KapUOTHIL
JIMTUION THBIN M TalUIOMJHBIA  XPOMOCOMHBIE HaOOPBI. XpomaTuisl.
[{uTonoruuyeckue OCHOBBI PA3MHOKEHUS W  WHIWBHUAYaJIbHOTO  Pa3BUTHUSA
OpTaHU3MOB.

Henenue knetkn — muto3. Craaum murtosa. IIpoueccel, nmpoucxonsimue Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOJIOTHMYECKUI CMBICT MUTO3A.

[Tporpammupyemast rubenb KIETKU — aromnTo3.

@®opMBbI pa3sMHOKEHHSI OPTaHU3MOB: Oecroyioe U 1oJjioBoe. Buael Oecrionoro
Pa3MHOXKEHUS: JICJICHUE HaJBOE, ITOYKOBAHHE OJIHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHKE, BET€TATUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIIOHMPOBAaHHE
OpraHU3MOB, €r0 3HAYECHHE ISl CEJICKIUU.

[TonoBoe pa3zMHOKEHHUE, €T0 OTIUYHS OT OECTIOJIOTO.

Meito3. Craguu meiio3a. IIpoueccel, nmpoucxonsdiine Ha CTagusxX MeHosa.
[ToBenenne xpomocoM B Meio3e. Kpoccunrosep. buonormueckuii cMmbici U
3HAYEHHUE MEHO03a.

["ameToreHes — mporecc 0Opa3oBaHUsl TMOJOBBIX KIETOK Yy >KHUBOTHBIX.
[TonoBbie Kene3bl: CEMEHHUKUM U SUYHUKUA. OOpa3oBaHHE M PA3BUTHE TOJIOBBIX
KJIETOK — TaMmeT (CrepMaro30u, SIMIEKIeTKa) — CHepMaToreHe3 M OBOICHES.
Oco0OeHHOCTH CTpOEHUsl SULEKIETOK MU cHepMaro3ouoB. OIUIoA0TBOpEHUE.
[Taprenorenes.

WupuBuayanbHoe pa3BuUTHE  (OHTOTreHe3). OMOpPHOHAIBHOE  pa3BUTHE
(amMOpuorenes). Jrtarnbl SMOPHOHATIBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOrienue, racTpyisiius, opraHorene3. IloctamOpuoHanbHOE pazBuTHE. THIIBI
MOCTAMOPUOHANBHOTO Pa3BUTHS: TMPsAMOE, HEmpsMoe (JTUYMHOYHOE). BriusiHue
Cpeabl Ha pa3BUTHE OPraHW3MOB, (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIAEHHBIC
YPOACTBA.

Poct u pa3Butue pacreHuii. OHTOr€HE3 I[BETKOBOI'O PACTEHUS: CTPOCHHUE
CEMEHH, CTAINH PA3BUTHSI.

JlemoncTpanum:

Tabmuubr u cxembl: «DOpMBI pPa3MHOXKEHHUS OPTaHU3MOBY, «JlBOitHOE
OIUIOJJOTBOPEHUE Y IIBETKOBBIX pacTeHuil», «BereratuBHOe pa3MHOKEHUE
pacteHui», «Jlenenne kieTku Oaktepuity, «CTpoeHUE TOJIOBBIX KIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrit mukimy, «Pemmukanus JHK», «Mutos»,
«Menos», «IIpsamoe u HenmpsAmMoe pa3BUTHEY, «]'aMeTOreHe3 y MIICKONUTAIOIMINX U
yesioBekay, «OCHOBHBIE CTAIUM OHTOTEHE3a.

O6opynoBanue: MUKPOCKOII, MUKpOIpenapaThbl «CrniepmMaTo30u bl
MJIEKOITUTAIOLIETOY», «SHleKneTka MileKonuTawoeroy, «Kapuokunes B kierkax
KOpeIllKa JIyKa», MAarHUTHas MOJeNb-alniuiuKaius «Jlenenue KiIeTku», MOjelb
JIHK, Mmonenb meTtadazHoit XpOMOCOMBI.

JlabopaTtopHble U mpakTHYecKHe padoThbI:

JlabopaTopuass pabora Ne 3. «HabGmomeHne MuTO3a B KJIETKAaX KOHYHMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIpENapaTax.

JlabopaTopuass pabora Ne 4. «/3yueHume CTPOCHHS TOJOBBIX KJIETOK Ha
TOTOBBIX MUKpOMpenapaTax.



Tema 6. HacjiencTBEeHHOCTh U M3MEHYHUBOCTH OPraHNU3MOB.

[Ipenmer u 3amaun reHeTuku. Mictopus pa3Buths reHeTUKU. Poib nuronorun
U 3MOpPUOJIOTUM B CTAaHOBJICHMM TE€HETUKU. BKiam poccHMCKUX M 3apyOeKHBIX
Y4E€HBIX B pa3BUTHE TEHETUKU. MeToAbl TEeHETHKU (TUOPHUI0IOTHYECKUH,
UTOTEHETUYECKUM, MOJEKYJISIpHO-TeHeTUUeCcKuil). (OCHOBHBIE TI'€HETHYECKUE
NOHATHUS. ['eHeTHnUecKas CHMBOJIMKA, UCIIOJb3yEeMasi B CXEMaX CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HAcJIeI0BaHUsl MPHU3HAKOB, YCTAaHOBIECHHbIE ['. Menaenem.
MounoruOpunHoe CKpelyBaHue. 3aKOH €AMHO-00pa3usi THOPHAOB IEPBOTO
nokojeHus. [IpaBuno JOMUHUpOBaHUS. 3aKOH paACHICIJICHUS MPU3HAKOB.
['unioresa yuctotel ramer. [lonHOE M HEMOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpellMBaHHWE. 3aKOH  HE3aBHCHMOIO  HAcleAOBaHUSA
npu3HakoB.  lluToreHeTnueckne  OCHOBBI  JUTHOPUIHOTO  CKpELIMBAHUSI.
AHanm3upyromee ckpempanue. Menoap30BaHne aHATU3UPYIOWIETO CKPEIMBAHUS
JUTSI OTIPEICIICHUSI TEHOTHIA OCOOH.

CuernienHoe HacneioBaHue TmpuszHakoB. PabGora T. Moprana 1o
CLEIUICHHOMY HAaCJIEJOBaHUIO FeHOB. HapylieHue cuerieHus TeHOB B pe3yJibTaTe
KPOCCHHIOBEpa.

XPpOMOCOMHasI TEOPUS HACIIEACTBEHHOCTU. [ e HETHYEeCKuEe KapThl.

['eneTnka mosia. XpoMOCOMHOE ONpEAEICHUE Moyia. AyTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['omoramerHsle W TreTeporaMeTrHnle oOpraHusmel. HacienoBaHue
MIPU3HAKOB, CLICTUIEHHBIX C MOJIOM.

N3MeHunBOCTh. BBl ”3MEHUYMBOCTHU: HEHACIIECICTBEHHAS U HACJIEACTBEHHAS.
Ponp  cpempl B HEHAcCIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpHUCTHKA
MOU(DUKAIIMOHHONW U3MEHUYMBOCTU. BapuanimoHHbIN psil 1 BapualluOHHAST KpUBaS.
Hopma peakuuu npuszHaka. KonnuecTBEHHBbIE M KaYE€CTBEHHBIE MPU3HAKU U HX
HopMa peakiuu. CBolicTBa MOAU(UKAIIMOHHONW U3MEHYHUBOCTH.

HacnenctBenHasi, wiM TeHOTHUIUYECKas, W3MEHUYMBOCTh. KomOuHaThBHas
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIECC — OCHOBA KOMOWHATHBHOU
M3MEHUYMBOCTU. MyTalimoHHasi U3BMEeHUMBOCTh. Kitaccudukanust MmyTaiiuii: TeHHbIE,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ MpUYMHBI MyTaluii. MyTareHHbie (GaKkTOpHI.
3aKOH rOMOJIOTHYECKHX PSAJOB B HacliencTBeHHOM nu3menunBoctu H. Y. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

['enetuka yenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOAbl TEHETUKH
YyeJIOBEKa: reHeaIOTHUYCCKUM, OJTM3HEIOBEIN, IIUTOTCHETHYCCKUM, OMOXUMUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKH. CoBpemeHHOE ONpENIECIICHHE reHOTHUIA!
MOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUMUPOBAHUE, B TOM YHUCJE C MOMOIIBIO
[T1{P-anamm3a. HacmencTtBennnsie 3a00JieBaHUS 4YeJIOBEKA: TEHHBIC OOJIC3HHU,
OOJIE3HH C HACJEACTBEHHOM MpeIpacroyioKEeHHOCThIO, XPOMOCOMHbBIE OO0JIE3HHU.
ComaTnueckue UM TreHepaTuBHbIe MyTauuu. CTBOJOBbIC KIETKU. [IpuHIUIIBI
3I0POBOTO 00pa3a KU3HH, TUATHOCTUKHU, MTPOPUITAKTUKH U JICUSHUS T€HETUYECKUX
Oone3Held. MenuKO-TEeHETUYECKOE KOHCYJIbTUPOBAHHE. 3HAYEHHUE MEAMIIMHCKON
TE€HETUKHU B MPEJOTBPAIECHNHN U JICUCHUN TCHETHYECKUX 3a00JICBaHMI YETIOBEKA.

JleMoHCTpaum:



[Toptpetsi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuiios.

Tabmuubt u  cxembl:  «MOHOTHOPUIHOE  CKpEIIMBAHME U €TI0
LIATOrE€HETUYECKAas OCHOBa», «3aKOH pACIICIUIEHHS U €ro LHUTOr€HEeTHYeCKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JlurubpumHoe  CKpeluMBaHUE,
«llutonornyeckue - OCHOBBI  JWTMOPUAHOTO  CKpeluBaHus»,  «Mehos3y,
«B3auMozeicTBie alIeNbHBIX TE€HOB», «l'€HeTHYecKne KapThl pACTCHUH,
KUBOTHBIX WU 4EJIOBEKa», «l'eHeTuka mosia», «3aKOHOMEPHOCTH HACIEIOBAHUS,
CUCIUIECHHOTO C mnoyioMm», «KapuoTumsl uyenmoBeka © KUBOTHBIX», «Buibl
U3MEHUYMBOCTHY», «MoaudukanruoHHas W3MEHUYMBOCTH», «HacnmemoBanme pesyc-
daktopay, «I'eHeTrKa rpymm KpoBu», « MyTarimoHHast U3MEHUYUBOCTHY.

O6opynoBanue: Mojenu-anmiukanun «MOHOTUOpUIHOE CKpEUIMBaHUEY,
«HenonHnoe nomuHupoBaHue», «JurnbpunHoe ckpemmBanuey», «llepekpéct
XpOMOCOM», MHUKPOCKOI W MuKporpenapar «Jlpozoduia» (HopMa, MyTaruu
(bopMBI KPBUIBEB M OKPACKH Tela), repbapuii «I'opox moCceBHOM.

JlaGopaTopHblie 1 NpaKTHYeCKHE PadoThI:

JlabopatopHas pabota Ne 5. «/3ydenue pe3yiabTaTOB MOHOTHOPUIHOTO U
JUTHOPUHOTO CKPEIIUBAHUS Y TPO30(HIbI HA TOTOBBIX MUKPOIIPEIapaTax.

JlaGoparopnas pabota Ne 6. «M3yyenne MoaupuKalMOHHON U3MEHUHUBOCTH,
IIOCTPOCHHUE BAPUALMOHHOIO Psifia U BAPUALIMOHHON KPUBO.

JlaGoparopHas pabota Ne 7. «AHanu3 myTanuil y npo3o(uiibl Ha TOTOBBIX
MHKpOIpEnapaTax».

[Ipaktuueckass pabora Ne 2. «CocraBieHuEe UM aHaJIU3 POJOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenexkuus opranu3moB. OCHOBbI 0MOTEXHOJIOTHH.

Cenexkuusi Kak Hayka W MPOLECC. 3apOXKICHUE CEIICKIUU U JOMECTUKAIUA.
Yuenue H. UW. BaBunmoBa 0 1eHTpax TMPOUCXOXKICHUS © MHOT00Opa3us
KYJbTYpHBIX pacTeHuM. LIEHTpbl NMPOUCXOXKAECHUS JOMAIIHUX >KUBOTHBIX. COpT,
1opoja, ITaMM.

CoBpeMeHHbIE METOIbI CeIeKIUU. MacCoBBI U MHAUBUAYAIbHBIN OTOOPHI B
CEJIEKIIMM pAcTEeHUW U KUBOTHBIX. OlLIEHKa 3KcTephepa. bIu3KopolcTBEHHOE
ckpenuBanue — WHOpuAWHT. Ywucras nuHusA. CKpemyBaHUE YHUCTHIX JUHUH.
['ereposuc, wiu rubpuaHas cuina. HepoacTBeHHOE CKpeluBaHWe — ayTOPUIMHT.
Otrnanénnas rubpumm3anuss W e€ ycrnexu. VCKycCTBEHHBIM MyTareHes wu
MOJIyYCHUE TIOJNUIUIOUAOB. JIOCTHKEHUSA CEJIEKIMU PACTEHUH, >XUBOTHBIX U
MHKPOOPTAHU3MOB.

buoTtexHonorus kak oTpacib MPOU3BOACTBA. ['€HHAs HMHKEHEpUs. ITarbl
co3ganusi pexomOunantHod JIHK wu Tpancrennsix opranu3zMoB. Kierounas
nHxeHepud. Kietounsle KyJbTypbl. MUKPOKIOHAIBHOE PA3MHOXKEHUE PACTEHUM.
KnonupoBanue BBICOKOIIPOAYKTUBHBIX CEJIIbCKOXO3SIMCTBEHHBIX OpPraHU3MOB.
Okosornyeckue W dtudyeckue  npobmembl. MO  —  reHeruyecku
MOAU(DUITUPOBAHHBIC OPTAHU3MBI.

JlemoHcTpanuu:



[Toptpersr: H. U. Basunos, U. B. Muuypun, I'. [I. Kapneuenko, M. O.
HNBanHoB.

Tabmuubl 1 cxembl: kKapta «lleHTpbl MPOUCXOXKAECHUS U MHOTOOOpasus
KYJBTYPHBIX pacTeHui», «Ilopoasl TOMalIHUX KUBOTHBIX», «CopTa KyJIbTypHBIX
pactenuity, «OTnanéHHas rudpuausamnus», «Padotel akagemuka M. ®@. liBaHoBay,
«Ilomumnongus», «OO0bekThl OHOTEXHONOTHM», «KileTouHble KyIbTypbl H
KJIOHUpPOBaHHE», « KOHCTpyHpOBaHHE U IEPEHOC T€HOB, XPOMOCOM).

ObopynoBaHue: MyJISKU TUIOI0B U KOPHEIUIOZA0B TUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHuii, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUS».

JlaGopaTopHblie 1 NpaKkTHYeCKUE PAdOTHI:

Okckypeust «OCHOBHBIE METOABI U JOCTHUKEHHUS CEJICKIUA PACTCHUU WU
KUBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIUIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA ~ YYaCTOK, B TEIUIMYHOE XO3SUCTBO, JIabOpaTOpUIO
arpOyHHUBEPCUTETA WM HAYYHOTO IIEHTPA)».

11 KIIACC

Tema 1. JBorOMOHHAsT OHOJIOT M.

[IpeanocbuUIKM BO3HUKHOBEHHMS 3BOJIIOLMOHHON TEOPUHU. OBOJIIOLUOHHAS
Teopusi U €€ MecTo B OMonoruu. BiusiHue 3BONIOIMOHHON TEOpUU Ha pa3BUTHE
OMOJIOTHH U APYTUX HAYK.

CBuzerenscTBa  3BOMOLUU. [lameoHTONOrMYECKHE: TOCIEI0BATENBHOCTD
NOSIBJICHUST BHUJOB B TMaJICOHTOJIOIMUYECKON JIETOMMCH, MEPEXOAHbIE (POPMBIL.
buoreorpadguueckue: cxoncTBo U paznuuue GayH u GJaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IUYMsl SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKUE: TOMOJIOTUYHbBIC, AHAJIOTHYHbIE,
pPYJIMMEHTAapHbIE OpTraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXaHU3MOB HACIEACTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX MyTell y Bcex
OpraHU3MOB.

OomonnoHHas Teopus Y. JlapBuna. IIpeanochUlKM BO3HUKHOBEHHS
JapBUHM3MA. J[BWKyIIME CHUJIBI 3BOJIONUU BUIOB 1o JlapBuHY (M30BITOYHOE
Pa3MHOXEHHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEONMpEAEIEHHAS] W3MEHYHBOCTD,
O60opn0a 3a CyIecTBOBaHKE, €CTECTBEHHBIN 0TOOD).

Cunretnyeckas teopus 3Bosonuu (CTD) u €€ 0OCHOBHBIE MTOJIOKEHHUS.

MuxkposBosrorus. [lomynsnus kak eAMHUIA BUAA U SBOIIOLUN.

JIBrkymue cuiibl ((pakTopbl) SBOJIONMKA BUAOB B Mpupoje. MyTarlmoHHBINA
npolecc U KOMOWHATHBHAas W3MEHYMBOCTb. llomynsiiMOHHBIE BOJHBI U Apeud
reHoB. M3omauus 1 Murpanusi.

EctecTBeHHbIl 0TOOp — HampaBisgiomuii Qakrop 3Bomouud. DopMbl
€CTEeCTBEHHOTO 0TOOpA.

[Ipucnoco6IeHHOCTh OpPraHU3MOB Kak pe3yibTaT 3BOMONUU. [Ipumepsl
NpPUCIOCOOJIEHHUH Yy opraHu3MoB. ApoMoph03bl U UAHO-adaNTaI|H.

Bun wu BugooOpazoBanue. Kpurepunm Buga. OcHoBHbIE  (QOpPMBI
BUJI000pa3oBaHusl: reorpauyeckoe, IKOJIOTUYECKOE.



MakposBomonus. Dopmbl  3BOTIOLUMU:  (UIETUYECKAs, JUBEPreHTHAs,
KOHBEpreHTHas, napajienbHas. HeoOpatuMocTh 3BOIIOLUY.

[IponcxokIeHHE OT HECNEeNHAIM3UPOBAaHHBIX NpeakoB. [Iporpeccupyromast
crenuanu3anus. AJanTuBHas paguarus.

JdeMoHCTpanuu:

[Toptpetsl: K. JIunnen, XK. b. Jlamapk, Y. Jdapsun, B. O. Koanesckuii, K.
M. bap, D. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmus! 1 cxembl: «Pa3BuTHe OpraHMYECKOro MuUpa Ha 3emiie», «3apoIbIIn
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «PDopmbl  OopbObI 32
CylecTBoBaHHe», «EcTecTBeHHBI 0TOOP», «MHOrooOpasue COpTOB pPaCTEHUI,
«MHoroobpasue  mopoa  KHBOTHbIX»,  «llomymsmuu»,  «MyTtanuoHHas
U3MEHYHUBOCTH», «Apomopdo3b», «Unmoamantammu», «OO0mas aereHepauus,
«/IBmkymue cuiel 3Bomouun», «Kapra-cxema wmapmpyra mnyremectBuas Y.
HMapsuna», «boprba 3a cymectBoBaHuey, «IIpucnocoOIeHHOCTh OpraHU3MOBY,
«['eorpaduueckoe BunooOpa3zoBaHue», « IKOJIOTHUECKOE BUI000PAa30BAHUE.

ObopynoBaHue: KOJUIEKIMSI HAaCEKOMBIX C Pa3IMYHBIMU THIIAMHU OKPAaCKH,
HAOOp IUIOAOB M CeMsH, Koiuiekuus «lIpumepbl 3alUTHBIX MPUCIIOCOONECHUN Y
KUBOTHBIX», MOJeNb «OCHOBHBIE HANpPaBICHHs 3BOJIIOLMU», 0ObEMHAs MOJEINb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpapuueckas kapra mwupa, KouleKiusi «POpMbI COXpPaHHOCTU
VCKOMAEMBbIX JKMBOTHBIX M pacTeHui», wonenb ammmkanus «llepekpécr
XpOMOCOM», BiaxHble Tmpemnaparel «PazButue Hacekomoro», «Pa3Butue
JATYWIKW», MUKponpenapat «Jpo3zodpuna» (Hopma, MyTaliuu (pOpMbI KPbUILEB U
OKpPACKH Tena).

JlabopaTopHbie U NpaKTHYECKHEe Pa0OThI:

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

JlaGoparopHas pabora Ne 2. «Onucanue MpuUCocOOICHHOCTH OpraHu3Ma M
€€ OTHOCUTEJIBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE KU3HU Ha 3emure.

JloHay4yHble TPENCTABICHHUS O 3apOXKACHMHM >XU3HU. HayuyHbple THnoressl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: a0uoreHe3 M MaHClepMus. XUMUYecKas
3BOJIIOLIUA. AOHOTEHHBIM CHUHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCIEPUMEHTAIBHOE MOATBEPKIACHNE XUMUYECKON dBOMOINY. HavanpHbIe 3Tansl
ouonornyeckor sBomonuu. 'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHME IPOTOKJIETKH. llepBble KIETKM W KX DBOJIOLMUS.
®opMUpOBaHUE OCHOBHBIX TPYIII KUBBIX OPTAaHU3MOB.

PasButne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeickas u
npotepo3oiickass dpel. Ilaneo3olickas spa u €€ mnepuoabl: KEeMOPUMCKUIA,
OPIOBUKCKUH, CUITYPUHUCKUH, JEBOHCKUI, KAMEHHOYT OJIbHBIN, IEPMCKHM.

Me3so301ickas 3pa u €€ NepUoabl: TPHACOBBIN, IOPCKUM, MEJIOBOM.

KaliHo30Mckass 3pa W €€ mnepuoAbl: MAJCOTCHOBBIA, HEOIECHOBBIN,
AHTPOITOT€HOBBIM.



XapakTepucTuKa KiIuMaTa M IeoJIOTMYecKUX mnpoueccoB. OCHOBHBIE 3Tallbl
HBOJIIOIMU PACTUTENILHOTO M JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHH U
KUBOTHBIX. [I0siBJIEHHE, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucremMa OpraHMyYecKOTO MHpa KaK OTpaxkeHHe 3BoJIIOIUU. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

DBOJIIOLMA YeJIOBEKA. AHTPOIIOJIOTHs KaK HayKa. Pa3BuTue mpeacTaBieHH O
MIPOUCXOKJICHUHN YeJIoBeKa. MeToabsl HW3ydeHusi aHTponoreHesa. (CxoncrtBa u
pa3nuyMs 4eJI0BEKA U KUBOTHBIX. CHCTEMATHUUYECKOE MTOJIOKEHUE YETTOBEKA.

HBuwxymme  cuibl  (pakTopel) — aHTpomoreHe3a.  HacneacTtBeHHas
U3MEHYMBOCTb M €CTECTBEHHBI 0TOOp. OOIIeCTBEHHBI o00pa3 KU3HH,
W3rOTOBIICHUE OPYAUI TPpyAa, MBIIUICHHUE, PEYb.

OCHOBHBIE CTa MU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
ymeneli, YenoBek mnpamMoxondmmnii, YenoBek Heanaepranbckuil, Yenosek
pasymHblidi. HaXxonku HCKOIaeMbIX OCTaTKOB, BpeMs CYIIECTBOBaHMs, 00JacTb
pacnpocTpaHeHus, 00bEM rOJIOBHOIO MO3ra, 00pa3 )KU3HHU, OPYAUSL.

YenoBeueckre packl. OCHOBHblE  OOJbIIME  pachl:  €BPONEOUHA
(eBpa3umiickasi),  HErpo-aBCTpaJioWJHas  (PKBAaTOpUalbHAas),  MOHIOJOWJIHAS
(a3maTcko-aMepukaHcKkas).  YUepTel  NpPUCHOCOOJIEHHOCTH  MpEACTaBUTENEH
YeJIOBEUECKUX PAC K YCJIOBHUSAM CYIIECTBOBAHMS. EJMHCTBO 4YEIIOBEYECKHX pac.
Kputuka pacusma.

JlemoHncTpanum:

[Toptpersr: ®. Pemu, JI. Ilactep, A. . Onmapun, C. Munnep, I'. IOpu, Y.
apBuH.

Tabmumer 1 cxembl: «Bo3numknoBeHue CoytHeuHOM cHUCTEMBI», «Pa3Burtne
opraHnyeckoro mupa», «PacturenpHas xierka», <OKuMBOTHas  KIETKay,
«IIpokapuornueckas kietka», «COBpEMEHHAs CHCTEMA OPraHUYECKOTO MHPA»,
«CpaBHEHHE aHATOMHUYECKHMX 4YEpT CTPOCHHUS YeJIOBEKa U YeOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHbIE MecCTa MaJCOHTOJOTMYECKUX  HAXOAOK  IPEIKOB
COBPEMEHHOI0 4YeloBeKa», «llpeBHenmmue moam», «lpesHue moaun», «llepsbie
COBPEMEHHBIE JI0N», «HenoBedecKrue pacs».

O6opynoBanue: My «lIpoucxoxaeHue — demoBeka»  (OOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHAEpTaiblld, KPOMaHbOHLA), CIEHOKH WIH
U300paKeHHUsl KaMEHHBIX OpYAHMH MEepBOOBITHOTO YeJIOBeKa (KaMHH-UOMIEPHI,
pyowna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuna, KouieKuus «DopMel
COXPaHHOCTH UCKOIIAEMbIX >KMBOTHBIX M PACTEHUI.

JlaGopaTopHbie U NpaKTHYECKHE PadOThI:

[IpakTudeckast padbora Ne 1. «M3ydyeHue MCKOMAEMbIX OCTATKOB PacTEHUM U
YKUBOTHBIX B KOJUIEKLIUSAX).

DKCKypcHsi «IBOJIOLUS OPraHMYecKoro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPAEBEAUECKUI My3€il).

Tema 3. Opranu3msl U OKpYy:Kamoias cpeaa.

DKOJIOTHs KaK HayKa. 3aJa4yd ¥ pa3aenbl 3KOJOTHA. MeTOobl 3KOJIOTMYECKUX
UCCJIEI0BAHUI. DKOJIOIrMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.



Cpenbl oOuTaHUS OPraHU3MOB: BOJAHAs, HA3€MHO-BO3YyIHAs, MMOYBEHHAs,
BHYTPUOPTAHU3MEHHAS.

Oxonornueckue (axropel. Kiaccudukanusa skonorudeckux (HakTOpOB:
abuotuyeckue, OWMOTHYECKHE U AaHTPOIOTreHHble. JIeHCTBHE HSKOJOTHUYECKHUX
(baKkTOpOB Ha OPTaHU3MBI.

AlGuoTtnueckue (HakTophl: CBET, TEMIIEpaTypa, BIaKHOCTb. DOTONEPUOAU3M.
[IpucnocoGnenusi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buosornueckne puTMsl.

buotnueckune (bakTopsI. Bunpr  OMOTMYECKMX  B3aUMOJEHCTBHIL:
KOHKYPEHIUS, XUIIHUYECTBO, cCUMONO03 U ero (opmel. Ilapasutusm, koomnepamus,
MyTyajJu3M, KOMMEHCAJINU3M (KBAapTHPAHCTBO, HAXJECOHUYECTBO). AMEHCAIHU3M,
HEUTpau3M. 3HAueHHE OWMOTHUYECKUMX B3aUMOJEHCTBUW [UJISl CYIECTBOBAHUS
OpraHU3MOB B MIPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XApPAKTEPUCTUKHA Momyasaund. OCHOBHBIE ITOKA3aTENH
NOMYJISILMNA: YHUCIECHHOCTh, ILIOTHOCTh, POXKJIA€MOCTb, CMEPTHOCTb, IPHUPOCT,
MUrpanys. J[MHaMuKa YACIEHHOCTH MOIYJISLUU U €€ PEryIsiusl.

JlemoHncTpanum:

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

Tabmunpl u cxemsl: kapta «lIpuponnsie 30Hb1 3eman», «Cpeapl oOUTaHUSA
opranusMoBy», «®Poronepuonnsm», «llomynsauum», «3aKOHOMEPHOCTH pOCTa
YUCJIEHHOCTU MONYJSAUUNA UHPY30puu-TyPenbkny, «Iluimesbie nenm.

JlaGopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopnas pabota Ne 3. «Mopdonornueckue 0COOEHHOCTU PacTEHUM U3
pPa3HbIX MECT OOMTaHUS.

JlabopaTtopHas paborta Ne 4. «BiusHue cBeTa Ha poCcT U pa3BUTHE YEPEHKOB
KoJIeycay.

[Tpaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUIOB
pPacTEHUI».

Tema 4. Coo0mecTBa ¥ 3K0JI0rH4eCKHe CHCTEMBI.

CooOmiectBO opranu3smMoB — OuorieHo3. CTpyKTypbl OuOIleHO3a: BUIOBas,
MPOCTPaHCTBEeHHAsA, Tpoduueckass (mumenas). Buapl-momuHanTtel. CBsizu B
ouoneHose.

DOkoyoruueckne cucrembl (dkocucteMbl). [lonstne 00 »sKocucreme W
ouoreonieHoze. DOYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TMPOIYILIEHTHI,
KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BELIECTB U MOTOK YHEPTUU B IKOCHUCTEME.
Tpoduueckue (muiLeBbIE) YPOBHU JKOCUCTeMBbI. [luileBble 1EMW W  CETH.
OcCHOBHBIE TMOKa3aTeau HKOCUCTEMBbI: OMomacca, MNPOAYKIHUS. DKOJIOTHMYECKHE
nupamMubl: TPOAYKUMH, YHMCIEHHOCTH, Ouomaccel. CBOICTBA 3KOCHCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKueccus.

[IpupoaHbIE PKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCHUCTEMA XBOMHOIO
VI [IAPOKOJIMCTBEHHOTO JIECA.

AHTpPOTIOTEHHBIE ~ SKOCUCTEMBI.  ATPOIKOCUCTEMBI. Y POOIKOCHCTEMBI.
buonoruueckoe u xo351iCTBEHHOE 3HAUEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.



buopasnoobpazue kak QakTop ycroiiunBocTH 3KocucTteM. CoxpaHeHHe
OMOJIOTUYECKOT0 pazHooOpasus Ha 3emiie.

Yuenne B. U. Bepnaackoro o ouocdepe. I'panuripl, coctaB U CTpyKTypa
ouocheprr. Kuoe BemectBo u ero QpyHkiuu. OcoOeHHOCTH OHochepbl Kak
rII00aIbHOM JKOCHCTEMBbl. JlMHaMHuecKoe paBHOBeCME W oOOpaTHas CBs3b B
ouocdepe.

KpyroBopoThl BemecTB 1 OMOreOXMMHYECKUE IIUKIIbI 3JIEMEHTOB (yriepo/a,
a30Ta). 30HATBHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YemoeuecTBo B Orochepe 3emin. AHTpOTIOTeHHBIE U3MEHEHHS B Orocdepe.
['11oGanbHbIE HKOJIOTUYECKUE TPOOIIEMBL.

CocymiecTBoBaHUE MIPUPOJIbI u YeJI0BEYECTRA. CoxpaHneHnue
Oropa3zHoo0pa3us Kak OCHOBA yCTOMUYMBOCTH Onocdepsl. OCHOBA pallMOHATBHOTO
VIOPABJICHUS MPUPOJHBIMU pPECypcaMHM M HMX HCHOJNb30BaHuE. JlocTuxkeHus
OMOJIOTHUY U OXpaHa MPUPOJIBI.

JlemoHncTpanum:

[Toptpetsl: A. JIxk. Tencnu, B. H. Cykaués, B. U. Bepuaackuii.

Tabmuubl u cxemsl: «llumeBbie 1enu», «bUOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie coolmiecTBa», «llenmu nuranusy, «IKoJOTHUECKAasT TUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOro  jeca», «buomeHo3 Bomoémay», «ArpoueHo3», «lIpumepHsie
AHTPONIOTEHHbIE  BO3JECWCTBHS HAa  NpUPOLY», «BaxkHEHMIIME  HMCTOYHHUKHU
3arpsi3HEHHs] BO3/lyXa U TPYHTOBBIX BOA», «IlouBa — BakHeilIIasi cocTaBisIOIIAs
ounochepr», «DakTopsl Aerpaganuu mnousy, «llapHukoBeiid 3QdexT», «DaKTOpHhI
pPaJOaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OOmas crpykrypa Ouochepb»,
«Pacnipoctpanenue xu3Hu B Ouochepe», «O30HOBBIA 3KpaH Ouocheps,
«KpyroBopot yriepoaa B Ouochepe», «KpyroBopor azora B IpUpOAe».

O6opynoBanue: Mojelb-anmukamnus «TunuyHble OMOLIEHO3bI», TepOapwHii
«PacturtenbHBIe COOOIIECTBaY, KOJUIEKINH «bHoleH03», «Bpeaurenu BaKHEHIIINX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYpP», TepOapuu ¥ KOJJICKIIMM PACTECHUH W
JKUBOTHBIX, MPUHAJJIEKAIINE K Pa3HbIM 3KOJIOTUYECKHM TpYIIIIaM OJHOTO BHIA,
Kpacnas xuura Poccuiickoit ®enepamnmu, n300paXeHUsT OXPaHIEMBIX BHJIOB
PaCTeHUN U )KUBOTHBIX.



[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
BMOJIOTMN HA  BA30BOM  YPOBHE CPEAHEI'O  OBIIET'O
OBPA3OBAHUIA

Cornmacio ®I'OC COO, ycranaBiauBaroTcs TpeOOBaHUA K peE3yJbTaTam
OCBOCHMSI ~ OOy4YarOIIMMHUCS MporpaMM  cpefaHero oémero  oOpa3oBaHMUS:
JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType NIMYHOCTHBIX pE3yJIbTATOB OCBOCHUA IpeaMeTa «buomorus»
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKOMN
rPaXJaHCKOW UACHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIIbHOCTH
U CaMOONpPEACJICHUIO, HaJlWyMe MOTHUBAllMM K OOydeHHio  OHOJIOTrHuH,
I[EJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHHMX YOEXIEHUM JIMYHOCTU Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH MU MCTOPUYECKUX TPAAMUIUN pa3BUTUS OUOJOTUYECKOTO
3HaHUS, TOTOBHOCTh M CHOCOOHOCTH OOYYarOIIMXCS PYKOBOACTBOBATHCS B CBOECH
JEATEIIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMU YCTAHOBKAMM, TPUCYIIUMU CHUCTEME
OMOJIOTUYECKOTO  O0pa3oBaHWs, HAIUYUE HSKOJOTUYECKOTO TMPAaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTh 1I€JIA U CTPOUTD KU3HEHHBIC TITAHBbI.

JInyHOCTHBIE pe3yNIbTaThl OCBOCHHS MpeameTa «buonorus» JoCTUraroTcs B
CANHCTBE YYEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
TPAAULIUOHHBIMUA POCCUICKHUMU COLMOKYJIBTYPHBIMU, HCTOPUUECKUMU U TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUIaMU U HOPMaMHU
MOBEJCHUSI W CIOCOOCTBYIOT TIpOlleCCaM CaMOTIO3HAHUSI, CaMOBOCIUTAHUS U
CaMOpa3BUTHUSA, Pa3BUTUA BHYTPEHHEH TO3WIMHM JIMYHOCTH, TMATPUOTU3MA,
YBAXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIIOBEKY TPyJa U CTApIIEMy MOKOJICHUIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOIIEHUS] K KYJIbTYPHOMY HACIEIUI0 U
TpaJUILIMsIM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoit dexpepauuu, npupone u
OKpYKaIoUIEH cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUsI ydeOHoro mpeamera «buosorus
JIOJDKHBI OTPaXkaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAll{, TO3UTHBHBIX BHYTPEHHUX  YOEXKIEHUW, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCcTBa, pacHIUpEeHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peaiv3allii OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaKIaHCKOTr0 BOCIIMTAHUS

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMKM 00YYaIOIIEeTOCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO YWICHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHHUE CBOUX KOHCTUTYLIMOHHBIX IIpaB M OOSI3aHHOCTEH, YBa)KCHUE
3aKOHa W MPaBOMOPSIIKA;



FOTOBHOCTh K COBMECTHOW TBOPYECKOW JEATEIBHOCTA MPU CO3/IAHUU
y4€OHBIX MPOEKTOB, PEIICHUN y4eOHBIX M MO3HABATENIbHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YUUTHIBATh B CBOUX JIEUCTBHUSIX HEOOXOJIMMOCTH KOHCTPYKTHBHOI'O
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA LEHHOCTSIMU U
COLMAJIBHBIM ITOJI0KEHUEM;

FOTOBHOCTh K COTPYAHUYECTBY B IIPOLECCE COBMECTHOI'O BBINOJIHEHHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lady, YBaXKUTEIHLHOIO
OTHOIIIEHHS K MHEHHUIO OIIMOHEHTOB MPHU OOCYXICHUU CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

FOTOBHOCTh K TYMAHUTAPHOW W BOJOHTEPCKOU JAESATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

chOpMHUPOBAHHOCTh POCCHUMCKOU rpaXXJaHCKOU WUJICHTUYHOCTH,
MaTPUOTU3MA, YBAXKEHUS K CBOEMY HApOAy, UYyBCTBA OTBETCTBEHHOCTH IIEpE]
Ponunoi, ropaoctu 3a CBOW Kpai, cBOWO PoauHy, CBOM S3BIK U KYJIBTYPY,
IIPOLIIOE M HACTOSIIEE MHOTOHALIMOHAJIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOILIEHUE K IPUPOJTHOMY HACIIEAUIO U NIAMSITHUKAM MPUPOLBI,
IOoCTHXKEeHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuUTHE OWOJOTUM, TMOHUMAHUSI 3HAYCHHUS OHWOJIOTUM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO O0IIIECTRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amute OTeyecTna,
OTBETCTBEHHOCTb 3a €r0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE YXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUEHTHUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI U LICHHOCTHY;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOLIEHHUE K CBOUM POJMUTENSAM, CO3JaHUI0 CEMBbU HA OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu HaposoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYas ACTETUKY ObITa, HAy4YHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHU;

IMOHUMAHUE SMOLIMOHAIBHOTO BO3JECUCTBUSA )KUBOU ITPUPOJIBI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIPQKEHUIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBJISITh KAYE€CTBA TBOPUYECKOW JIMYHOCTH;

S) ¢usuyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOIMOHAJILHOIO 0JIarOnoJIyYns:



NOHMMaHHWE W pealu3alnus 370pOBOro W 0e30macHoro obpasza >KU3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJsipHas Qu3nyecKas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

MOHMMAHUE LEHHOCTH MPaBUJI HWHIMBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYaIUAX, YTPOKAIOIIUX 37J0POBBIO U KU3HU JIIOICH;

OCO3HAHHWE MOCIEACTBUN M HENPHIATHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
QJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTD K TPY/Y, OCO3HAaHHE IIEHHOCTH MacTepCTBa, TPYI0II00uE;

TOTOBHOCTh K aKTHUBHOM JESITEIIBHOCTU TEXHOJOTUYECKOH M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIBHO
BBIIIOJIHATH TAKYIO IESITEIBHOCTB;

UHTEpEC K pa3inyHbIM cdepaM MpodecCHoHATbHON JEsATENIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOpP Oyayuiell mnpodeccud U pearnu30BbIBATH
COOCTBEHHbIE KMU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3OBaHHMIO U C€aMOOOpPa3OBaHHIO Ha
IPOTSKEHUH BCEU JKU3HU;

7) 3KOJI0rH4eCKOro BOCIIMTAHUA:

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIIEHHE K MPUPOJIE KaK HCTOYHHKY
JKA3HU Ha 3eMJIE, OCHOBE €€ CYyIlIECTBOBAHMS;

MOBBIIIEHUE YPOBHA JKOJOTMYECKOH KYJbTYpbl: MPUOOPETEHUE OIbITa
IUIAHUPOBAHUSI TIOCTYNKOB M OLIEHKM MX BO3MOXKHBIX MOCIEICTBUMA ISt
OKPYKaIOUIEN CPEIbl;

OCO3HAaHHME TJI00aTBHOr0 XapakTepa 3KOJIOTMUECKUX MpoOJeM M IMyTed HuX
pelIeHus;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpeTaeMble TPH HU3YYECHUU OHOJIOTHH
3HaHWS W YMEHMsI MpU pELICHUU NpoOJieM, CBA3AHHBIX C pPAlMOHAIbHBIM
OPUPOJIOTNIOIb30BaHUEM  (COOJNIIOJIEHUE  TpPaBUI  TIOBEJIEHUS B NPUPOJE,
HaIlpaBJIEHHBIX HA COXPAaHEHUE PABHOBECHS B HKOCHUCTEMAxX, OXpPaHy BHUIOB,
PKOCHUCTEM, OrOchephl);

AKTUBHOE HEMNPUATHE JCUCTBUM, NPUHOCAIIMX BPEH  OKPYXKAKOUIEH
NPUPOAHON Cpelie, YMEHHE NPOrHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTHYECKUE
MOCJIEICTBUSI PEANPUHUMAEMBIX ACHCTBUN U MIPEIOTBpallaTh UX;

HaJIM4KME PA3BUTOTO IKOJIOTMYECKOTO MBIIUICHHUS, YKOJIOTMYECKON KYJIbTYpHI,
OmbITa NEATEIIbHOCTH HKOJIOTMYECKOM HaIpaBJIEHHOCTH, yMEHUs
PYKOBOACTBOBATbCS UMM B I[O3HABATEIIbHOM, KOMMYHUKATUBHOM M COLMAJIbBHOU
MPaKTUKE, TOTOBHOCTH K YYaCTHUIO B TPAKTUYECKOU JESITEIIbHOCTH 3KOJIOTUYECKOU
HaIlPaBJIEHHOCTH;

8) neHHOCTH HAYYHOI'O ITO3HAHMSA:



c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKH M OOIECTBEHHOW NMPAKTHKH, OCHOBAHHOIO HA AMAJIOre
KYJIBTYP, CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEpIIIEHCTBOBAHUE SA3BIKOBOM M UYUTATEJIbCKOW KYJIBTYpPhl KaK CpeICTBa
B3aMMOJEHCTBUS MEXKIY JIOAbMU U ITO3HAHUS MUPA;

NOHMMaHUE creunpuKy OMONOTMM KakK HayKH, OCO3HaHUs €€ pojlu B
(OpMUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3/JaHUU LIEJIOCTHOTO
NPEACTaBICHUS 00 OKpYXaloleM MHpPE KaK O €AMHCTBE MPUPOJIbI, YEJIOBEKa U
o0IiecTBa, B MO3HAHUHM NPUPOJHBIX 3aKOHOMEPHOCTEH W pEIICeHUH MpoOieM
COXPaHEHUs PUPOTHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTU OWOJIOTUH JJISi COBPEMEHHOW IMBHIIM3ALINU:
oOecriedueHrss HOBOTO YpPOBHS Pa3BUTHS MEAMIIMHBI, CO3/IaHUE TEPCIEKTHBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pEelIaTh PECypCHblE  MPOOJEMBbI  Pa3BUTHS
4eJI0BEYECTBA, TIOUCKA MyTeH BBIXOAA U3 INIOOATBHBIX 3KOJOTMYECKUX MPOOJIEM U
o0ecrieueHuss  Mepexoja K  YCTOMUMBOMY  Pa3BUTHIO,  PallMOHAJIbHOMY
UCIOJIb30BaHUIO MPHUPOJHBIX PECYPCOB U (POPMHPOBAHUIO HOBBIX CTAHJAPTOB
AKU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHUH OMOJOTMUECKUX 3HAaHUM B LEJIIX
NOBBILIEHUSI OO0IIEH KyJNbTypbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM 4acTu (PyHKIMOHAJIBHOW T'PaMOTHOCTH oOydaromuxcs, GopMupyeMoil
IpU U3YYCHUH OUOJIOTHH;

MOHMMAaHWE CYIIHOCTH METOJIOB MO3HAHUS, UCTIOIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJNb30BaTh IOJy4yaeMble 3HaHUS [UJIs aHalu3a |
OOBSICHEHHSI SIBICHUN OKPYKAIOIIETO MUpPAa M MPOUCXOASIINX B HEM U3MEHEHUH,
yMEHUE JieJlaTh OOOCHOBAHHBIE 3aKJIIOUEHHMS] HAa OCHOBE HAy4yHbIX (DAKTOB U
UMEIOIINXCS JAHHBIX C IENBIO MOTYYCHHSI TOCTOBEPHBIX BHIBOIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS IS
peleHus: npo6JyieM B peasbHBIX )KU3HEHHBIX CUTYalLINAX;

OCO3HAaHUE LIEHHOCTH HAy4YHOW JAEATEeIbHOCTH, TOTOBHOCTb OCYIIECTBISATH
IPOEKTHYIO M UCCIIEA0BATEIbCKYIO 1€ATEIbHOCTh UHANBUIYAJIbHO U B TPYIIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IMOJYYEHHIO HOBBIX 3HAHMHA MO OWOJIOTUU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMHU.

METANPEAMETHBIE PE3YJIbTATDI

MertanpenMeTHble pe3yibTaThl OCBOCHHS yueOHOTo mnpeamera «buonorus»
BKJIIOYAIOT: 3HAYMMble i1  (OPMHPOBAHHUS MHUPOBO33PEHUSI O0YyUYaIOIIMXCSA
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIIeHayYHbIE MOHATHUS, OTpa)Karolue
LEJIOCTHOCTh HAy4YHOW KapTHHBI MHUpa M CHEUU(PUKY METOJOB TMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILIECTBO, PHEPIUsl, SIBICHUE, MPOLECC,
CUCTEMa, Hay4yHbIM (DaKT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIIEIOBaHUE,  HAONIOJIeHWEe, U3MEpPeHHe, OKCIEPUMEHT U  JIPYTHuXx),
yHHUBEpCaJbHble y4ueOHbIe JeHCTBUS (TO3HABaTelbHbIE, KOMMYHUKATHUBHBIE,



PETYJISTUBHBIE), o0ecrneunBaroIme dbopmupoBanue (GYyHKIIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIETEHIMHM OOYYalolUXCsi, CIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHbIE MEXAUCIUTUIMHAPHBIE,
MHUPOBO33pEHUYECKHE 3HAHMS W  YHUBEpPCaJbHble y4eOHbIE JIEUCTBUS B
MO3HABATEJILHON U COLIUANIbHOM MPaKTHKE.

MertanpenMeTHble Pe3yJbTaTbl OCBOCHMSI MPOTPAMMBI CPEIHEro OOIIEero
00pa30BaHus JOJKHBI OTPaXKaTh:

OBaaneHue YHHUBepPCAJIbLHbIMH y4eOHBIMU NM03HABaTeJIbHBIMH
AeCTBUSIMM:

1) 6a30BbIe JOTHYECKHUE TeiHCTBHA:

CaMOCTOATENLHO  (opMyIMpOBaTH W aKTyaJIM3UPOBaTh  MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJI30BaTh MPU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHHUS
(ananm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHU, O00OIICHUS ), PACKPBIBATH CMBICT
OMOJOTUYECKUX TMOHATUM (BBIICTSATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBAThH
CBSI3M C JIPYTUMHU MOHSATUSIMH );

ONpENENATh 1ETU JeATEIbHOCTH, 3ajaBas NapaMmeTpbl W KPUTEPUU UX
JIOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACATEIHHOCTU C TOCTABICHHBIMU LIEIISIMU;

UCIIOJIb30BaTh OMOJOTUYECKUE TTOHATHUS IS OOBsICHEHUSI (DAaKTOB U SBJICHUM
YKUBOU TIPUPOJIBL;

CTPOUTH JIOTHYECKHE pPaCCYXXIACHUS (MHIYKTUBHBIC, IEAyKTUBHBEIC, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYMSI B PacCMAaTPHUBACMBIX
SIBJICHUSIX, (DOPMYJITUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MIPUMEHSTH CXEMHO-MO/ICIIbHBIE cpencTtBa IS TIPEICTABIICHUS
CYIIIECTBEHHBIX CBSI3¢H M OTHOIICHWH B M3y4aeMbIX OMOJIOTHUYECKHX OOBEKTax, a
TaK)K€  TMPOTUBOPEUMH  PaA3HOTO  pOJAA,  BBIABICHHBIX B Pa3IWYHBIX
UH(OPMAITMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IJIaH PEIICHHS MPOOJEMBbI C YYETOM aHAIU3a WMEIOIIUXCS
MaTepHaIbHBIX 1 HEMAaTePUAIBLHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B IESITEIIbHOCTh, OIICHUBATH COOTBETCTBHUE PE3YJIbTATOB
1EJI5IM, OLICHUBATh PUCKH TIOCTIEACTBUMN JCSITEIBHOCTH;

KOOPJIMHUPOBaTh W  BBHINIOJHATH PpabOTy B  YCJIOBHUSIX  PEAIBHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS,

pa3BUBATh KPEaTHBHOE MBIIIICHUE TP PEIICHUH )KH3HEHHBIX MPOOJIEM.

2) 6a30BbI€ HCCJIEI0BATEIbLCKHE JIeHCTBHS:

BJIAJICTh HABBIKAMH y4EOHO-HCCIICIOBATEIIBCKON U MMPOCKTHOM JCSITEIBHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSATEILHOMY ITOMCKY METOIOB PEIICHUS MPAKTHICCKUX 3a7a4, TPUMEHEHHUTO
Pa3IMYHBIX METOJIOB ITO3HAHHSI,

WCIIOJIB30BATh PA3IMYHBIE BUILI JACSITEIBHOCTA IO TOJYyYEHUIO HOBOTO
3HAHWS, €T0 HWHTEPHpPETAlNH, MNPeoOpa3oBaHUI0 W TNPUMEHEHHIO B YYEOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPH CO3/IaHUH YICOHBIX U COIMATBHBIX TIPOEKTOB;



(GbopMUpOBaTh HAYYHBIM TUI MBIIUICHHUS, BIaJIeTh HAYYHOU TEPMHUHOJIOTHEMH,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTb U (OPMYyJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHON
NESATEIIbHOCTH U )KU3HEHHBIX CUTYalUsIX;

BBISIBJISITh NPUYMHHO-CJICACTBEHHBIE CBSI3M U aAKTyaJM3UpOBaTh 3ajJauy,
BBIIBUTaTh TUIOTE3Y €€ pEeLICHUs, HaXOAUTb apryMEHThl Ul J10Ka3aTelbCTBA
CBOMX YTBEP)K/ICHUH, 33/1aBaTh IapaMeTPbl U KPUTEPUU PELICHMUS;

aHAIM3UPOBaTh IIOJIyYCHHBIE B XOJE PpELICHHsS 3aJa4d  pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JTOCTOBEPHOCTH, IPOIHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYAI[UsM, OIIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYULIECTBJISITh LEJIECHANPABICHHBIA MMOUCK IEPEHOCa CPEACTB U CIIOCOOOB
NENCTBUS B MPO(PECCUOHANBHYIO CPENY;

YMEThb IMEPEHOCUTh 3HAHUS B IO3HABATEJIbHYI0 U MPAKTHUUYECKYH 0O0JacTu
KU3HEIEATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTe;

BBIIBUTaTh HOBBIE MW, NpeUlaraTh OPUTMHANbHBIE MOJAXOAbl M PELICHHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTEPHATUBHBIC PELICHMUS.

3) pabdora ¢ ungopmanmei:

OpPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHHUKAX MH(OpMALMU (TEKCTE y4eOHOTO
nocoOusi, HAYYHO-TIONMYJISIPHOM JUTEparype, OHUOJIOTMUECKUX CJIOBApSAX U
CIPaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3zax NaHHbIX, B WHTepHETE), aHaIU3upOBATH
MH(OPMAIMIO PA3IMYHBIX BUJOB U (POPM MPEACTABICHUS, KDUTUUECKU OLIEHUBATh
e€ T0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;

(GbOopMyIMpPOBaTh 3alPOChl U MPUMEHATH PA3TUYHBIE METOJbI MPU MOUCKE U
otbope Ouosorndeckoi MHMOpMaIUKU, HEOOXOAUMOM JJIsi BHIOJHEHUSI YUEOHBIX
3ajay;

npuoOpeTaTh OMNBIT HUCHOJIB30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPUIEHCTBOBAThH KYJBTYPy AaKTUBHOT'O MCITOJIb30BAHUS PA3JIMYHBIX
IIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMalbHYIO  (OpMYy  MpEACTaBICHUS
ounonornyeckor uHbopMaIu (cxeMbl, rpadyKe, TUarpaMMbl, TAOJIUIIBI, PUCYHKH
" IpyToe);

UCIIOJIb30BaTh HAyYHbIM A3BIK B KayecTBE CpeAcTBa Npu paboTe C
Ovonornyeckod HMHPOpMaLMEH: MTPUMEHATh XHUMHUYECKHE, (U3UYECKUEe U
MaTeMaTUYeCKHe 3HAaKU W CUMBOJBI, (HOpMyJibl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEJCTBA
HaIJISIHOCTH;

BJIAJE€Th  HABBIKAMM  paclo3HaBaHWs M 3alUThl  WH)OpManuw,
uHGOPMAIIMOHHON 0€30MaCHOCTH JTUYHOCTH.

OBiajeHHe YHHBEPCAJIbHBIMUA KOMMYHUKATHUBHBIMH A€l CTBUSIMM:

1) obmenme:



OCYILECTBISITh KOMMYHHUKAIIMU BO BCeX chepax *KU3HU, AKTUBHO yU4aCTBOBATh
B JMAJIOTe€ WJIM JMCKYCCHUU MO CYIIECTBY OOCYyXaaemMoil TeMbl (yMEHHE 3a/7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJICHHUS OTHOCUTEIBHO BBIIIOJIHEHUS IIpeaJiaraeMoun
3a/1a4M, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTh MO3UUUN APYTUX YYACTHHKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HeEBepOaJbHbIE CpEACTBA OOIIECHMs, TOHMMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HUKHOBEHUS KOH(IMKTHBIX CUTYyalluH,
YMETb CMATYATh KOH(M)IUKTHI U BECTH MEPErOBOPHI;

BJIAJETh Pa3IM4YHBIMU CIIOCOOAMHM OOILIEHUS M B3aMMOJIECHUCTBHS, TOHUMATh
HAMEPEHUs IPYTUX JIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOppEeKTHOH hopme popMynrpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3pPEHHS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eATeTbHOCTD:

MIOHMMATh U KCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUILYAIbHOU
paboThI IPU PEIICHUH OMOJIOTHYECKOUN Mpo0OsieMbl, 000CHOBBIBATH HEOOXOAUMOCTD
IPUMEHEHUs TPYNIOBbIX (JOpM B3aUMOJEHCTBUS NPU pelICHUH yueOHOU 3a1a4H;

BbIOMpaTh TEMATUKY W METOJIbl COBMECTHBIX AEMCTBHM € y4éToM OOLIMX
MHTEPECOB M BO3MOYKHOCTEN Ka)KJOr0 YjI€Ha KOJUIEKTHBA,;

IPUHUMATh LEJIW COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBaTH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ MNOCTHKEHUIO: COCTABJISITh IUIAH JEUCTBUM,
pacnpenensaTh poiau ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYXKIaThb pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETr0 BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMAaHIbl B
o0l pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTb HOBBIE IPOEKThI, OLIEHMBaTh WJEW C TO3WLUUUA HOBH3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAUNMOCTH;

OCYUIECTBJISITh IMO3UTHUBHOE CTPATETMYECKOE IIOBEACHUE B PA3JIMYHBIX
CUTYaIUsSIX, TPOSBIISITH TBOPUECTBO U BOOOpaKeHNE, ObITh MHUIIMATHBHBIM.

OBJiaieHne YHUBEPCAJIbHBIMH PEeryJSTUBHBIMHU ACHCTBUSIMM:

1) camoopraHu3anusi:

UCIIOJIb30BaTh OHMOJIOTMYECKHE 3HAHUS JUIS BBIABICHUS MNpoOJIeM U UX
pEIIeHUs B )KU3HEHHBIX U yU€OHBIX CUTYyAITUsX;

BBIOMpAaTh Ha OCHOBE OHOJIOTMYECKHX 3HAHUU I1I€JIEBbIE U CMBICIOBBIC
YCTAaHOBKU B CBOUX JEHCTBHUSIX M MOCTYIKaxX MO OTHOUIEHUIO K >KUBOW MPUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIIUX;

CaMOCTOATENILHO OCYIIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIIATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3aJlaud B 00pa3oBaTelIbHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUSIX;

CaMOCTOSITENIFHO ~ COCTAaBJATh IUIAH pELIeHUs MpodsieMbl C  Y4ETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U TIPEIIIOYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;



JieN1aTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBAThH €ro, OpaTh OTBETCTBEHHOCTH
3a pelleHHE;

OIICHUBATH MPHOOPETEHHBII OIBIT;

CIOCOOCTBOBATh (DOPMHUPOBAHHMIO M TPOSBICHHIO IMHPOKOW SPYIUIMUA B
pa3HbIX 00JacTAX 3HAHWH, MOCTOSHHO IIOBBIIIATH CBOW 0Opa30BaTE/IbHBIA M
KYJbTYPHBIN YPOBCHb.

2) CAaMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHTYallUsM, BHOCHTh KOPPEKTHUBBI B JIEATCIBHOCTD,
OILICHHBATh COOTBETCTBUE PE3YJILTATOB IICIISIM;

BJaJCTh HAaBbIKAMHM  I[IO3HABATEIbHOW  pedICKCHMM KaK  OCO3HAaHHUS
COBEPIIACMBIX JCHCTBUH M MBICIMTEIBHBIX IIPOIIECCOB, HX pE3YJIbTATOB U
OCHOBAHHUM, HCIIONB30BaTh NPUEMBI pedIeKCHU UIS OICHKH CHTYyallld, BhIOOpa
BEPHOTO PEICHHUS;

yMETh OIICHWBAaTh PUCKH W CBOCBPEMECHHO NPUHMMATH DELICHHUS IO HX
CHIDKCHHMIO;

NPUHUMATh MOTHUBBI M apTyMEHTBl JPYTHX MPH aHajdu3e pe3yJIbTaToB
JCSITETIbHOCTH;

3) npuHsATHE CeOs M APYTUX:

NPUHUMATh ceOsl, TOHUMAas CBOM HEJIOCTATKU M JOCTOWHCTRA,

NPUHUMATh MOTHBBI M apryMEHTBl JPYTHX TPHU aHaju3e pe3yJIbTaToB
TeSITETbHOCTH;

NpU3HABATh CBOE MPABO M MPABO IPYTHX Ha OIIHOKH,

pa3BUBATh CIIOCOOHOCTH MOHUMATh MHP C MO3MIIMK APYTOro YeI0BeKa.

HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3ynbTarbl OcBOoeHHUs mporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKJIIOUAIOT crienuduyeckue st yueoHoro npeamera «buonorus
Hay4YHbIE 3HAHUSI, YMEHUS U CIOCOOBI IEUCTBUI MO OCBOCHUIO, HHTEPIPETALUU U
npeo0pa30BaHUI0 3HAHUM, BUbI JAESITEIBHOCTH IO MOJYYEHUIO HOBOIO 3HAHUS U
OPUMEHEHHUIO 3HAHUM B Pa3jMuYHBIX y4E€OHBIX CUTYallUsX, a TaKXkKe B peaslbHbIX
KU3HEHHBIX CUTYallUsAX, CBSA3aHHBIX Cc Ouosorueid. B mporpamme mnpenmMerHbie
pe3yabTaThl MPEICTaBICHBI 10 TOJaM O0yUYeHHUSI.

[TpenmeTHbIe pe3yabTaThl OCBOEHUS yueOHoro npeamera «buonorus» ¢ 10
Kjacce NOJKHBI OTPaXKaTh:

c(OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIK OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAy4YHOM KapTHHbBI MHpa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKa JUIsl pELICHUS KU3HEHHBIX 3a/a4;

YMEHHME PACKPBIBaTh COJAEPKAHUE OUOJIOTMYECKUX TEPMHMHOB M TOHATHUIL:
KU3Hb, KJIETKA, OpraHu3M, MeTa0oiau3M (0OMEH BEUIECTB M IpeBpallleHue
DHEPrUM), TOMEOCTa3 (CaMOpEryJysilus), ypOBHEBAsI OpraHu3alsl KUBBIX CUCTEM,



CaMOBOCIPOU3BEICHHE (PENPOIYKIMS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT H
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTMUECKHE Teopuu (KIETOYHAs, XPOMOCOMHasi,
MyTallMOHHAs, IEHTpaJibHasg JOrMa MOJIEKYJIApHON Ouosorun), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBunoBa) u yuenus (o 1ieHTpax MHOrooOpasus u
MIPOUCXOXKJIEHUS KyIbTYpHBIX pactenuit H. M. BaBuiioa), onpenensarb rpaHUIibl
UX IPUMEHUMOCTH K KMBBIM CHUCTEMAaM;

YMEHHE BJIaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOIIOIEHUE U
ONHMCAHHUE YKUBBIX CHUCTEM, IPOLECCOB U SIBICHUWI, OpraHu3aiusi U MpPOBEIACHUE
OMOJOTMYECKOTO  3KCHEPUMEHTA,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXy HCCIECIyEeMbIMH BEJIMYMHAMHU, OOBSCHEHHUE IMOITYYEHHBIX
pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX NOHSITHH, TEOPHd M 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBIJENIATh CYIIECTBEHHBIE NMPU3HAKU BHPYCOB, KJIETOK MPOKAPHUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTHU
IPOLIECCOB: OOMEHa BEIECTB W MPEBpALICHUs] HEPTUU B KIIETKE, (DOTOCHUHTE3A,
IUIACTUYECKOT0 M JHEPreTMYEcKOro oOMEHa, XEMOCHHTE3a, MHTO3a, Meno3a,
OIUIOJOTBOPEHUS, PAa3MHOXKEHHUSA, WHIAUBHUIYAJIbHOIO Ppa3BUTHS OpraHu3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJYyYCHHbIE 3HAHUS ISl OOBACHEHHS OMOJIOTHYECKHX
IIPOILIECCOB W SIBJICHUM, IJII NPUHATHS MPAKTUYECKUX PELICHUN B MOBCEIHEBHOMU
XKU3HH C LeJbl0 o0ecreyeHus: 0e30MacHOCTH CBOEro 3[0pOBbs M 340POBBSA
OKPYXAaIOLUX IO, COOMI0IEHN HOPM IPAMOTHOTI'O MOBEJICHUS B OKPY’KAIOIIEH
NPUPOAHON cpele, MOHUMaHWe HEOOXOIMMOCTH MCIOJIb30BaHUSl JTOCTUKEHUN
COBPEMEHHOMU OHMoIOrNu u OMOTEXHOJIOTHUH TUIS pPalMOHATILHOTO
IPUPOAOTIOIb30BAHNS;

YMEHHE pellaTh »BJEMEHTapHbIE T'E€HETUYECKHME 3aJaud Ha MOHO- U
TUTUOPUIIHOE CKpEIMBAaHUE, CLEIJICHHOE HacjelI0BaHUE, COCTaBIISATh CXEMbI
MOHOTHOPHUIHOTO CKPEIIUBAHUS JUIsl TIPEICKa3aHusl HACJIEeIOBaHUSA TPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBIMOJIHATH JTA0OPATOPHBIE W TPAKTUYECKUE PadOThI, COOIIOATH
npaBuia npu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYIOBAHHUEM;

YyMEHUE KPUTHYECKH OIICHWBATh M HWHTEPHPETUPOBATH HH(POPMAIIHIO
OMOJIOTUYECKOTO  COJEPKAHMSI, BKIIOYAIONIYI0 TICEBJIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MH(pOPMALIUU, HAYYHO-TIOMYJISIPHBIE
MaTepHuabl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUI B OHOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

YMEHUE CO3/1aBaThb COOCTBEHHbIC IHUCbMEHHBIE M YCTHbIE COOOILIEHUS,
000011as1 6MOJIOTHYECKYI0 UH(GOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCIT0JIB30BATh NOHATUIHBIN anmapaT OMOJOTUH.

[IpeameTHBIC pE3yNbTaThl OCBOCHUS y4eOHOTrOo mpenamera «buonorus» 6 11
Kjlacce JOJDKHBI OTPaXKaTh:



c(OpMUPOBAHHOCTH 3HAHUNA O MECTE U POJH OMOJOTUU B CUCTEME HAYYHOTO
3HAHMS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa M HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOeXKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTHH, (PYHKIIMOHAJIBHOU
IPaMOTHOCTH Y€JIOBEKa ISl pEUICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE PACKpbIBATh COJEpkKAaHUE OUOJOTMYECKUX TEPMUHOB WU TOHSITHUM:
BU/I, TIONYJISALINS, TeHO(MOH, SBOJIOLHMS, ABMKYIIUE CUIBI ((PaKTOPHI) IBOJIOIUH,
MPUCIIOCOOTICHHOCTh OPraHW3MOB, BHI000pAa30BaHME, JKOJIOTHUYECKHE (DAKTOPHI,
DKOCHUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, pPEAYIEHThI, IIed  IUTaHUS,
AKOJIOTHYECKas pamMua, OMoreoleHos, onocdepa;

YMEHHE H3JaraTh OHOJOTHYECKHE TEOpHH (SBOMIONMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKash TEOPHs SBONIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apoapiieBoro cxonacrtea K. M. bapa, depenoBaHusi IiaBHBIX HANpaBlICHUNA U
nyteit ’Bomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEIENISTh TPAHUIIBI UX TPUMEHUMOCTH K KMBBIM CHCTEMAM,;

yYMEHUE BJIAJIETh METOJIaMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
ONKMCAHHUE YKUBBIX CHUCTEM, MPOLIECCOB U SIBICHUM, OpraHu3aius U MPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]Iy MCCIIEyeMbIMH BEJIIMYMHAMU, OOBSICHEHHE IMOJTYYECHHBIX
pe3ynbTaTOB, MCIIOJIB30BAHHBIX HAYYHBIX MOHSATHUH, TEOPUM W 3aKOHOB, YMEHHUE
JIeNIaTh BBIBOJIBI HA OCHOBAHWU TIOJTYYCHHBIX PE3yIbTaTOB;

YMEHHE BBIICNATh CYIIECTBEHHBIE TPU3HAKH CTPOCHUS OHOJIOTHYECKUX
OOBEKTOB: BHUJOB, TMOMYJALUNA, MPOAYLUEHTOB, KOHCYMEHTOB, pEIYyILIEHTOB,
OMOTEOIIEHO30B W  JKOCHUCTEM, OCOOCHHOCTH IMIPOILIECCOB: HACJIEACTBEHHOM
W3MEHYMBOCTU, €CTECTBEHHOIO0 OTOOpa, BHI000pa30BaHUs, MPUCIOCOOJEHHOCTH
OpPraHM3MOB, JEHCTBUS SKOJOTHUECKHX (DAaKTOPOB Ha OPTraHU3MBI, MEpeHoca
BEI[ECTB W TIOTOKA DHEPTMM B DKOCHUCTEMAax, AHTPOMOTEHHBIX HW3MEHEHUH B
HKOCHCTEMAxX CBOEM MECTHOCTH, KpPYroBOpOTa BEIIECTB U OMOr€OXMMHYECKHX
IIUKJIOB B Onocdepe;

yMEHUE MPUMEHATHh MOJyUYCHHbIE 3HAHUS JUIsl OOBACHEHMS] OMOJOTUYECKHUX
IPOLIECCOB U SIBJICHUU, JJIs1 NMPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1enplo obecriedyeHus: Oe30MacHOCTH CBOETO 3J0POBbsI U 3JI0POBbS
OKPY>KaIOIUX JII0/IeH, COOI0IEHUS] HOPM IPaMOTHOTO MOBEJACHUS B OKPYXKalolIei
IPUPOTHON cpene, MOHUMAHUE HEOOXOIUMOCTH WCIOJIB30BAHUS TOCTHKEHUHN
COBPEMEHHOW OMOJIOTHH JIJISl palliOHATEHOTO MPUPOIOIIOIB30BAHNUS;

YMEHHE PeIaTh dJIEMEHTapHbIe OMOJIOTUYECKUE 3a/1aul, COCTABISTh CXEMBI
NepeHoca BEIIeCTB U SHEPTUU B dIKOCUCTEMAX (1[eMU MUTaHUS);

YMEHUE BBIMOJHATH JIA0OpAaTOpHbIE M MpakTUYecKue padoThl, COOII0IATh
MpaBuiia Mpy padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIICHWBATh M HWHTEPIPETUPOBATH HHPOPMAITHIO
OMOJIOTMUECKOTO COJEP)KAaHUs, BKIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAaHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpEeACTBa MacCOBOWM MH(OPMALIMU, HAYYHO-TIOMYJISIPHbIE



MaTepuaibl),  pacCMaTpWBaTh  TrJ00aJbHBIE  DKOJOTHYECKHE  TPOOIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHMCHMEHHBIE M YCTHBIE COOOIICHUS,
0000111ast 6MOJIOTHYECKYI0 UH(POPMAIIMIO U3 HECKOJIBKUX HCTOYHUKOB, IPAMOTHO
UCITI0JIb30BATh MOHATUIHBIN anmapaTt OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne ni/m IporpaMmb1 Beero KOﬁHTpO.HbeIe HpﬁaRanecmle 06PA30BATEILHBIC
padoThI padoTsI pecypch
bubnunorexa LIOK
1 buosorus kax Hayka 2 05 https://m.edso0o.ru/7f41c292
2 JKuBbI€ CUCTEMBI M KX OpraHu3anus 1 Bubmmorexa LIOK
https://m.edso0o.ru/7f41c292
3 XUMHUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 bubmiorexa LIOK
https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
4 PKH3HENeATELHOCTS KIIeTIH 6 1 https://m.edso0o.ru/7f41c292
5 PasmHOXkeHUe 1 MHANBUAYAIBHOE pa3BUTHE 5 1 bubmmoreka [JOK
OpTraHU3MOB https://m.edso0.ru/7f41c292
6 HacnencTtBeHHOCTE U U3MEHUYMBOCTh 9 1 15 bubnmnorexa LIOK
OpraHu3MOB ' https://m.eds00.ru/7f41c292
v Cenexuus opranu3mMoB. OCHOBBI 3 bubmmnorexka HOK
OMOTEXHOJIOTUHU https://m.eds00.ru/7f41¢292
bubmmoreka IIOK
8 Peseproe Bpews 0 https://m.eds00.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 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 KIIACC

KoJunyecTBO yacoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (uudgposbie)
Ne n/m OpOrpaMMbE Beero Ko;npo.m,ﬂme HpﬁaKanecRne 06pPa3oBaTEIbHbIE
padoTbI padoTsI pecypesr
bubnunoreka LIOK
1 IBOJIOUHOHHAS OHOOTHA J 1 https://m.edsoo.ru/7f41cc74
5 Bo3HukHOBEHME U pa3BUTHE )KU3HU Ha 10 1 05 bubmmoreka [JOK
3emiie ' https://m.edsoo.ru/7f4lcc74
3 Opranu3Msbl ¥ OKpyKarolas cpeia 5 1 bubmiorexa LIOK
https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
4 Coo01ecTBa U SKOJIOTUYECKUE CUCTEMBI 10 1 https://m.edsoo.ru/Tf4lcc74
bubnuoreka [{OK
S Peseparoe Bpems 2 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2.5



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