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COIAEPKXAHHUE YYEGBHOI'O IPE/IMETA
10 KITIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiiocoduen, STUKOM, 3CTETUKON U MPaBOM.
Ponp Owonormu B (HOpMHUPOBAaHMHM COBPEMEHHOW HAyYHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl TO3HAaHUS KUBOM IPUPOIBI (HAOTI0IEHUE, SIKCTIEPUMEHT, ONTMCaHuE,
U3MepeHue, KilaccupUKalMs, MOJETUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsl: Y. lapBun, I'. Menaens, H. K. Konbuos, JI)x. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo/ bl TO3HAHUS )KUBOU MPUPOJIBI.

JlaGopaTopHblie 1 NIpaKkTHYeCKUe padoThI:

[Ipaktnueckass padora Ne 1. «Jcnonb3oBaHWE pa3IUYHBIX METOAOB IPHU
U3YYeHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U X OPraHU3AIUSA.

Kusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHusi ouosoruu. OTinuue
YKUBBIX CHCTEM OT HEOPTaHUYECKOU MPUPOBI.

CaoiicTBa OMOCHCTEM U UX pa3HOOOpasue. YPOBHHU OpraHu3aluud OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BHJIOBOM, SKOCHCTEMHBIHN (OMOTeoIeHOTHYSCKu ), OMoCchEepHBIA.

JdeMoHCTpauu:

Tabnuipl U cxeMbl: « OCHOBHBIE MPU3HAKHU KU3HUY», «YPOBHU OpTraHU3aLUU
YKABOW MPUPOIBI».

O6opynoBanue: mojaenb Mojiekyibl JIHK.

Tema 3. Xumuueckuii cCOCTaB M CTPOEHHNE KJIETKH.

XUMHUYECKHM COCTAaB KIIETKH. XHWMHYECKUE DJIEMEHTBHI: MaKpPOAJIEMEHTHI,
MUKPO3JIEMEHTHI. Bosia 1 MuHEpanbHbIE BEIIECTBRA.

OyHKIMM BOABI U MHUHEpPAJIbHBIX BellecTB B KieTke. I[lomnepikanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u cTpoeHHEe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
He3ameHnMble M 3aMEHUMBbIE aMUHOKUCJIOTHl. AMUHOKUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl O€JIKOBOW MOJIEKYyJbl (TIepBUYHAs, BTOpUYHAS, TPETHUYHAs U
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CBOWcTBa OenkoB. buonoruueckue
byHKIIUM OETIKOB.



depmentsl — Owuonormdeckue Karanm3aTtopbl. Ctpoenue (QepmeHra:
aKTUBHBIM TIEHTp, cyOcTpatHas crneuuduunoctb. KodepmenTsl. Butamunsbl.
OTnuuus pepMEHTOB OT HEOPTraHUYECKUX KaTalIn3aTOPOB.

VYraeBoasl: MoHOcaxapuabsl  (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
aucaxapuabel  (caxaposa, JakTo3a) W Toymcaxapujlibl  (Kpaxmal, TJIMKOTEH,
HesTo03a). buonornueckue GyHKIUU YTIIeBOOB.

Jlunuael:  Tpurauuepuab, QocPoaunuasl, CcTepouasl. [HapoduibHO-
ruapodoOHbie  cBoiicTBa. buonornueckue ¢GyHkuuu unuaoB. CpaBHEHHE
YTJIE€BOOB, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTHUU.

Hyxnennoseie kucnorel: JHK wu PHK. Hykneormaer — MoHOMEpHI
HykienHOBBIX KucnoT. Ctpoenne u Gynkunu JJHK. Ctpoenne u ¢pynkuuu PHK.
Bunasl PHK. AT®: ctpoenne u GyHKIIHIH.

[{uTosnorus — Hayka o kierke. KnerouHas Teopus — npuMep B3auMOIEUCTBUSA
ujei 1 PaKkToB B HAYYHOM MMO3HAHUH. MeTOAbl N3YUEHUS KIIETKH.

Knerka xak mnenoctHas >xuBasg cuctema. OOmmMe NpHU3HAKH KIETOK:
3aMKHyTas HapyXHasi memOpana, moiiekyibsl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a Oerka.

Tunsl KIETOK: »yKapuoTHyecKas U Ipokapuoruyeckas. (OcoOeHHOCTH
CTpPOEHUsI MPOKapHOTUYECKON KieTku. KnerouHas creHka Oakrepuil. CTpoeHwue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XKUBOTHOM H
IrpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTE€HKA, INIMKOKAIMKC, MX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBoictBa u QpyHkiuu. [{utomnasma u eé
opranouipl. OnHoMemOpanHbie opranounbl kietku: OIIC, anmmapat ['ombmxw,
TM30COMBI. [10yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUM, TUIACTUIBI.
[Ipoucxoknenne MUTOXOHIApPUN u TiacTua. Bunmbl mnactun. HememOpannbie
OpPraHou/bl KJIETKU: PUOOCOMBI, KIJIETOYHBIM LEHTP, UEHTPUOJIH, PECHUYKH,
KryTUKH. DYHKIIMK OPraHOUAO0B KJIETKU. BKIiltoueHus.

Anpo — perynaropHslid 1IeHTp kieTku. CTpoeHue saapa: saepHas 000JI0UKa,
KapHOoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcHopT BELIECTB B KIETKE.

JdeMoHCTpaum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. lIneinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Hunarpammer:  «PacnpeneneHne XHMMUYECKHX JJIEMEHTOB B HEXKUBOU
npupoze», «PacnpeneneHne XMMUYECKUX 3JIEMEHTOB B KUBOU MPUPOIEY.

Tabmuupl u cxemsl: «llepuoanueckas TabiMIa XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHue MoJeKyJibl Bojb», «buocunTtes 0enka», « CTpoeHrne MOJIEKyJIbl OenKay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTtpoeHue mMosekysibl
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AT®», «CtpoeHue 3yKapuOTHYECKON KIETKN», «CTpOeHHE >KMBOTHOM KIIETKH,
«CTpoeHrEe pACTUTENbHOM KIETKW», «CTpoeHHEe MNPOKAPUOTUYECKON KIIETKWY,
«CTpoeHue spa KIEeTKn», « Y TIeBOAb, «JIMIuas.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHUE MJii IPOBEACHUS
HAOIOICHUH, W3MEpPEHHUH, AKCIEPUMEHTOB, MHKpPONpENapaTrbl PpPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaIUTUYECKOW aKTUBHOCTU
(dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTajasbl)».

JlaGopatopnas pabora Ne 2. «M3yueHHe CTpOEHHUS KIETOK pacTEHUi,
KUBOTHBIX W OaKTepHil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpENmapaTrax M HX
OIMCAHUEY.

Tema 4. ’KusHeaesiTeIbHOCTh KJIETKH.

OOMeEH BENIeCTB, WU METa00IN3M. ACCUMUIIALNS (TUTACTUYECKUM OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JB€ CTOPOHBI €IMHOrO IMpolecca
MeTrabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB WM DHEPruM B MOHUMAHUU
MeTabon3ma.

Tunel oOMeHa BelecTB: aBTOTpOoQHBIN U reTepoTpodHsiid. Ponbs GpepmeHToB
B OOMEHE BEIIECTB U MPEBPALLEHUN YHEPTUU B KIIETKE.

®ortocunTe3. CBeroBas W TeMHOBasg (a3bl (oTocuHTe3a. Peakuuu
¢dorocunTeza. IphekTuBHOCTL (HOTOCHHTE3a. 3HaUCHHE (POTOCUHTE3A [ KU3HU
Ha 3emiie. BausiHue ycnoBuil cpenbl Ha (OTOCHMHTE3 U CHOCOOBI MOBBILICHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMOCHHTEe3. XEeMOCUHTE3UPYIOIIMe OakTepuu. 3HaUYeHUEe XEMOCUHTE3a IS
JKU3HU Ha 3eMJIE.

OHepreTudeckuii oOMeH B KieTke. PaciiernsieHue BellecTB, BBIJICICHHE U
aKKyMYJIUPOBAaHHE DHEPrUM B KJIETKE. OTambl JHEPreTUYECKOro OoOMeHa.
['mukonu3. bpoxenue m ero Buabsl. KucnoponHoe okuciIeHUE, WIH KIETOYHOE
JIBIXaHHUE. OxkucnurenbHOE dbochopunupoBanue. D¢ DHeKTUBHOCTH
HHEPreTUYECcKoro oOMeHa.

Peakuum wmatpuuyHoro cuHTe3a. [eHernmueckas wuHpopmanus u JIHK.
Peanuzanmsi reHetudeckoil nHopmanmu B KiIeTKe. [ eHETWYECKUW KOJ U €ro
cBoiicTBa. Tpanckpumnuus — Marpuusblii cunTe3 PHK. Tpancnsuus — Guocuntes
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuHOKUCIOT. Posb pubGocom B
OouocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUpYCHl. Victopust oTkpeiTust Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS MW IKMU3HCHHOTO IIMKJIa BHUPYCOB.
baktepuodaru. bonesHu pacTeHui, JKUBOTHBIX M YEJIIOBEKA, BBI3bIBAEMbIC
Bupycamu. Bupyc mummynoaeduiura yenoseka (BMIY) — BozOyautens CIIM/a.
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OOpatHast ~ TpaHCKpWILIMA, peBepraza u  uHTerpasa. [Ipoduiaktuka
pacnpoCTpaHEHUsI BUPYCHBIX 3a00JIEBAHMIA.

JdeMoHCTpanuu:

[Toptpetsl: H. K. Konbrios, . U. UBanoBckuii, K. A. Tumupszes.

Tabmuubr u cxembl: «Tunbl muTanusy, «Metabomuzm», «MUTOXOHAPHUIY,
«OHepreTnyeckuii oomMen», «Xiopomact», «Dotocunres», «Crpoenue JIHK»,
«CtpoeHue u PyHKIIMOHHpPOBaHUE TeHay, «CuHTe3 Oenka», «['eHeTnueckuit Kkomy,
«Bupyce», «bakrepuodarn», «Crtpoenue u xuzHeHHbM nuki Bupyca CIIN/]a,
0aktepuodaray, «Permmukarus JJTHK».

Oo0opynoBanue: monaenu-anmnkauun «Yasoenue JIHK u Tpanckpunuums»,
«buocunTes 6enka», «CTpoeHne KIeTKn», Mojens cTpykTypsl JJTHK.

Tema S. Pa3MHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KieTouHblii UK, WU JKU3HEHHBIM LUKI KIeTku. MHTepdaza u Mutos.
[Ipoueccel, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUYHOIO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{uTonoruuyeckue OCHOBBI PAa3MHOKEHHSI W  WHIWBUAYaJIbHOTO  Pa3BUTHUSA
OpraHU3MOB.

Henenne knetkn — muto3. Cragum muto3a. Ilpouecchl, npoucxoasdimue Ha
Pa3HBIX CTAAUIX MUTO3a. bBUOTOrMYECKU CMBICT MUTO3A.

[Iporpammupyemast rubenb KJISTKH — aromnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecrosioe U nosuoBoe. Bunabl Oecronoro
Pa3MHOXEHUS: JEJIICHHE HAJBOE, II0YKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEr€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIIOHUPOBaHUE
OpraHU3MOB, €r0 3HAYECHHE JIJISl CEJICKIUU.

[TosoBO€ pa3MHOKEHUE, €TO OTIMYHS OT OECIOJIOTO.

Meiio3. Cranuun meio3a. IIpouecchl, MPOUCXOAIINE HA CTaAusX Meno3a.
[ToBenenne xpomocoM B Meno3e. KpoccuHrorep. bHOJIOTMYECKUH CMBICT H
3Ha4YEHUE Meno3a.

["ameTorenes — mpouecc 0O0pa3oBaHUs MOJOBBIX KIETOK Y KUBOTHBIX.
[TosoBBIE >Ke€n€3bl: CEMEHHUKH U SMYHMKU. OOpazoBaHuE W Pa3BUTHE IMOJIOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKa) — CIHEepPMAaTOre€He3 M OBOIEHES.
OCOOEHHOCTH CTpPOCHMS SWILEKIETOK U crepMaTo30uaoB. OmIogoTBOpEHUE.
[Taprenorenes.

NunuBunyanbHoe pa3BuTHE  (OHTOTeHE3). OMOpHUOHAIBHOE  pPa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOUYHBIX >KUBOTHBIX:
npobiieHue, racTpyisnusi, opraHoreHe3. IloctamOpuonanbHOoe pasButue. TuUIb
NOCTAIMOPHUOHAIBHOTO Pa3BUTHS: MpsAMOE, HemnpsMoe (IMYMHOYHOE). BriusHue



Cpelbl Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YpOICTBa.

Poct u pazButue pacreHuii. OHTOr€HE3 IIBETKOBOTI'O PACTEHUS: CTPOCHHUE
CEMEHH, CTA/INH PA3BUTHSI.

JleMOHCTpaum:

Tabmuet 1 cxembl: «DopMmbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJOTBOPEHUE Y LIBETKOBBIX pacTeHU», «BereratuBHOEe pa3MHOKEHUE
pacteHuit», «Jlenenne xknetku Oaktepuil», «CTpOeHHE TMOJOBBIX KIETOK,
«Ctpoenune xpoMocoMbl», «Knerounsrii mukim», «Pemmukauus JHK», «Mutos»,
«Menosy», «Ilpsmoe n HenpsMoe pazBuTHe», «l'ameroreHes y MIEKONUTAIOMUX U
yenoBekay, « OCHOBHBIE CTaJIMM OHTOTECHE3a.

Oo6opyznoBaHue: MHKPOCKOTI, MHKPOITPENapaThl «CniepmaTo30u bl
MJIEKOIIUTAIOLIETO», «SIHleKIeTKa MIeKonuTaromero», «Kapuoknuues B KIETKax
KOpEIlIKa JIyKa», MArHUTHAas MOJENb-alIuIMKauus «/leieHne KIeTKn», MOJIEIb
JIHK, Mmonenb MmeTadpazHOi XpOMOCOMBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlabopaTtopHas pabota Ne 3. «HaOmromenwe MHUTO3a B KIETKaX KOHYHMKA
KOpEILIKA JIyKa HAa TOTOBBIX MUKPOIIPENAPATAX).

JlaGopatopuas pabota Ne 4. «M3yueHwe CTpPOCHHS TOJIOBBIX KIETOK Ha
FOTOBBIX MUKPOTIPENapaTaxj».

Tema 6. HacsiencCTBEeHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTUKU. Micropus pa3Butus reHeTUKU. Ponbs nurtosioruu
U OMOpPHOJIOTUM B CTAHOBJICHMM TE€HETUKU. BKiIam poCCHMCKUX M 3apyOeKHBIX
y4€HBIX B Ppa3BUTHE TEHETHUKU. MeETOJbl TEHETUKU (TUOPUAOJIOTHUECKUT,
HUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKUi1). (OCHOBHBIE TI'€HETUYECKUE
noHATHsA. ['eHeTnYecKkas CHMBOJIMKA, UCIOJIb3yEMasl B CXeMax CKPELIMBaHUN.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPHU3HAKOB, YCTAaHOBJIECHHbIE ['. Menaenem.
MoHorubpuHoe CcKpelrBaHue. 3aKOH €IuHO-00pa3usi TUOPUAOB NEPBOrO
nokoyieHusA. IlpaBuno JOMHUHUpPOBaHMWS. 3aKOH PACHICIUICHUS MOPU3HAKOB.
['unoresa ynuctoTel rameT. [lonHOE M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpugHoe  cKpemuMBaHWe. 3aKOH  HE3aBUCHMOTO  HAacleOBaHUS
npu3HakoB.  lluToreHeTHMueckue  OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHUS.
AHann3upyrouee ckpenBanue. Mecnonp30BaHne aHATU3UPYIOLIETO CKPEIMBAHUS
JUTSL OTIpEIICHHsI TEHOTHUIA OCOOH.

CuernienHoe HacnenoBaHwe TmpusHakoB. PabGora T. Moprana 1o
CUEIUICHHOMY HAaCJIEJOBaHUIO FeHOB. HapyleHne cueriieHusi reHOB B Pe3yJIbTaTe
KPOCCHHIOBEpa.

XpOMOCOMHas TEOPUSI HACJIEACTBEHHOCTHU. [ eHeTHUecKue KapThl.



['enetuka nosia. XpoMOCOMHOE ONpeAesieHUe mojia. AyTOCOMBI U TMOJOBBIC
XpOMOCOMBI. ['OMOramMeTrHsle M rereporameTHeie opraHu3Mmbl. HacnegoBanue
MIPU3HAKOB, CLETUICHHBIX C MTOJIOM.

N3MeHunBOCTh. BUIbI ”3MEHYMBOCTU: HEHACJIEICTBEHHAS] U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpHUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbBIN psifi M BapyualliOHHAsT KpUBasl.
Hopma peakunu npusHaka. KolnuecTBEHHbIE M KAaYECTBEHHBIE NMPU3HAKK U HX
HOpMa peakimu. CBoMCTBAa MOAUPUKAIIMOHHON H3MEHYUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM MpOIECC — OCHOBA KOMOWHATHBHOU
U3MEHUYMBOCTUA. MyTarmoHHast U3MEHUYUBOCTh. Kimaccudukamnus MyTanuii: TeHHbBIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U mpuunHbl MyTaluii. MyTtareHHbie (paKkToOpBbI.
3aKOH rOMOJIOTHYECKHUX PSAJOB B HacleacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BuesinepHas HacIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enetnka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETUKH
YeJIOBEKa: TCHCATOTHICCKUM, OIM3HEIIOBBIM, IINTOTCHETHYSCKHUM, OMOXHMMHUYCCKUH,
MOJIEKYJIAPHO-TE€HETUYECKUM. CoBpeMeHHOE OIIPENICIICHUE TeHOTHUIIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[T111P-anamm3a. HacmenacTtBenasie 3a00JIeBaHUS YEIIOBEKA: T'CHHEBIC OOJIC3HH,
OOJIE3HH C HACJEICTBEHHOW MpPEeIpacnoyioKEHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comarnueckue H TreHepaThBHble MyTauuu. CTBONOBBIE KJIETKHU. [IpuHIUIIBI
3I0POBOT0 00pa3a MKU3HU, TUATHOCTUKHU, TPOPMIAKTUKA U JICUEHUS T€HETUYECKUX
Oone3Hel. MenuKo-reHeTUYeCKOe KOHCYJIbTUPOBAHKME. 3HAUCHUE MEAUIIMHCKOMN
TE€HETUKHU B MPEAOTBPALICHUH U JICUEHUU T€HETHUECKUX 3a00JI€BaHUI YEIOBEKa.

JlemoHncTpanum:

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

Tabmuublt u  cxembl:  «MOHOTMOPUIHOE  CKpELIMBAHME UM €ro
LATOIE€HETUYECKAas: OCHOBa», «3aKOH pACIICIUIEHUS W €ro LHUTOr€HETHYEeCKas
OCHOBa», «3aKOH  YHCTOTHl  Tamer», «JurubpumHoe  CKpeluBaHHEY,
«llutonornyeckue  OCHOBBI  JUTHOPHAHOTO  CKpemuBaHus»,  «Mehos3y,
«B3anmonencTBUE AJUICNIBHBIX TE€HOB», «l'eHeTMyeckue KapTbl pacTEHHH,
JKMBOTHBIX W YEJIOBEKa», «l'eHeTmka mosa», «3aKOHOMEPHOCTH HACJIEHOBaHUS,
CUEIJIEHHOTO0 ¢ TmoioM», «KapHhoTuIbl dYelloBeKa U KUBOTHBIX», «BHIbI
W3MEHUYMBOCTHY», «MoaudukalroHHas W3MEHUYMBOCTH», «HacnmemoBanme pesyc-
daktopay, «I'eHeTrKa rpynm KpoBw», « MyTarimoHHas U3MEHUYUBOCTDH.

O6opynoBanue: MojaeNu-amInKaun «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Henonnoe nomuHupoBaHuey, «Jurnbpunnoe ckpemmBanuey», «llepekpéct



XpPOMOCOM», MHKPOCKOII M MHKpompemnapaT «J[po3odpuna» (HOpma, MyTanuu
(GbOopMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEBHOMY.

JlaGopaTopHble U NPaKTHYECKHE PadOThI:

JlabopatopHas pabota Ne 5. «/3ydeHue pe3yiabTaTOB MOHOTHMOPUIAHOTO WU
JUTUOPUIHOTO CKPEUIMBAHUS Y APO030(PHIIbl Ha TOTOBBIX MUKPOMpENapaTaxy.

JlabGopaTtopHas paborta Ne 6. «M3yuenne MoaubUKAIMOHHON N3MEHUNBOCTH,
MIOCTPOCHUE BAPUALIMOHHOTO psiia U BApUALIMOHHOW KPUBO.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauui y Jpo30Quibl Ha TOTOBBIX
MHUKPOIIPEapaTaxy.

[Mpaktnueckass pabora Ne 2. «CocTaBieHWE W aHAJIU3 POJIOCIOBHBIX
YEJI0BEKa.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenekuus Kak HayKa WM MpoUECC. 3apOKICHUE CEJIEKINU U TOMECTHKALIUS.
VYuenne H. WM. BaBuioBa o0 1eHTpaXx NPOUCXOXKICHUS U MHOTrooOpas3us
KYJbTYpHBIX pacTeHui. LIeHTpbl MPOUCXOKACHUS JOMAIIHUX >KUBOTHBIX. COpT,
IIOPOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeIeKIUU. MacCoBBIi U MHAUBUAYAIbHBIN OTOOPHI B
CEJEKIIMU pAcTEeHUW U KUBOTHBIX. OIlIEHKAa 3KCTepbepa. bIu3KopoacTBEHHOE
cKpeluBaHue — uHOpuAMHT. Yucras nuHusg. CKpelMBaHUE YHUCTBHIX JIUHUU.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHI.
Otnanénnas rtulOpuausanus U e€ ycrnexu. VCKycCTBeHHBIM MyTareHe3 U
MOJYYEHHE TOJUIUIOUJI0B. JIOCTMIKEHHSI CENeKIUMU paCTeHUHl, XUBOTHBIX U
MHUKPOOPraHU3MOB.

buoTtexHonorus kak oTpacib MPOU3BOACTBA. |'€HHAs HMHKEHEpHUs. ITarbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranuzMoB. Kierounas
nHxeHepusd. Kiietounble KyJbTypbl. MUKPOKIOHAJIBHOE Pa3MHOKEHUE PACTECHUM.
KiloHHpOoBaHWE BBICOKONMPOAYKTUBHBIX CEJIbCKOXO3SMCTBEHHBIX OpPTraHU3MOB.

Dkoyioruueckue WM dtuyeckue  npobmemsl. MO - reHeTruyecku
MOAU(PUIUPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

[Toptpersr: H. M. Basunos, 1. B. Muuypun, I'. [I. Kapneuenko, M. O.
HNBanoB.

Tabnuipel U cxeMbl: Kapta «lIeHTpbl MPOUCXOXKACHUS U MHOTO00pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pacreHumity, «OtnanéHnas ruopuausanus», «PadoTel akagemuka M. @. MiBaHoBay,
«Ilomumnounnus», «OO0beKTH OMoTexHONOTHNY, «KileTouHble KyNmbTYyphl U
KJIOHUpOBaHue», « KoHCTpynpoBaHue U eEpeHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJISKH TUIOJ0B U KOPHETIIOAOB UKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuii, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUS».



JlabopaTtopHble U npakTHYecKHe padoThbI:

Okckypeusi «OCHOBHBIE METOJbI M JOCTH)KEHHS CEJEKIMH PAacTeHUH MU
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIMIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AHCTBO, JabOPaTOpUIO
arpOYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIUOHHAS OHOJIOTHS.

[IpeAnocbuUIKM BO3HUKHOBEHHS 3BOJIOIMOHHON TEOPUH. DBOJIIOIMOHHAS
Teopust U €€ MecTO B OUOJIOTMHU. BiusHuEe 3BOJIIOIMOHHON TEOPUU Ha pa3BUTHE
OHOJIOTUU U APYTHUX HAYK.

CBuzerenbctBa 3BOMONUU. [lameoHTOIOrMYECKHE: TOCIIEI0BATENBHOCTD
NOSIBJIIEHUST BHUJOB B MaJCOHTOJIOTMYECKON JIETONMHUCH, MEPEXOAHbIE (POPMBIL.
buoreorpaguyeckue: cxoacTso U paznuure ¢payH u (aop MaTepuKOB U OCTPOBOB.

OMOpHOIOrMYECKHEe: CXOACTBA M pa3iuuus SMOPHOHOB pa3HBIX BHJIOB
MO03BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKUE: TOMOJIOTUYHbBIC, AHAJIOTUYHbIE,
pPYJIMMEHTapHbIE OpTraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUYECKHE: CXOJCTBO
MEXAaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJMYECKUX IyTeH y BCeX
OpraHU3MOB.

OomonnonHass Teopus Y. JlapBunHa. lIpeanochUlKM BO3HUKHOBEHHUS
JnapBuHU3Ma. JIBHKylIMe CHJIbI 3BONIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXEHUE TMPU OTPAHUYEHHOCTH PECYPCOB, HEOMpeAeNEHHAsT W3MEHUYHUBOCTbD,
O0opb0a 3a CyIecTBOBaHKE, €CTECTBEHHBIM OTOOD).

Cunrernueckas Teopus 3Bosroruu (CTD) u e€ 0CHOBHBIE MOJOKEHHUS.

Muxkpossosorus. [lomynsus kak eAMHUIA BUAA U SBOJIIOLUU.

JBrokymue cuibl ((pakTopbl) 3BOJIOLMHM BUAOB B Ipupoae. MyTaluuOHHBINA
npouecc M KOMOMHATHBHasT M3MEHYMBOCTH. [lomynsiiuOHHBIE BOJHBI U JIpeud
reHoB. M3onsims 1 MUrpausi.

EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop sBomonud. DopMbl
€CTEeCTBEHHOTO 0TOOpA.

[TpucnocoOIeHHOCTh OpPraHU3MOB Kak pe3yibTaT 3BoMtonUU. [Ipumepsr
MPUCTIOCOOJICHHUI Y OpraHu3MOB. ApoMoph03bl U UIUO-a AN TAIHH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHOBHBIE  (DOpPMBI
BUJ1I000pa30BaHus: TeorpaduuecKoe, IKOJI0rHIeCcKoe.

MakposBonmorusi. PopMbl  3BONMIONUU:  (uUileTUYECKas, JIUBEpreHTHas,
KOHBEpreHTHas1, napasuiesbHas. HeoOpaTtuMocTh 3BOIIOLHUU.

[IporcxoxeHne OT HeClEeUUaTU3UpPOBaHHBIX NpeakoB. [Iporpeccupyromas
crieruanu3anys. AJanTuBHAs paguarus.



JleMoHCTpanum:

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

Tabnuub! u cxemsbl: «Pa3BuTre oprannyeckoro Mupa Ha 3emiiey, «3apoIbIIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOppObI  3a
CylecTBoBaHHe», «EcTecTBeHHBI 0TOOP», «MHOrooOpasue COpTOB pPaCTEHUI,
«MHuoroo6pasue  mopoa  KUBOTHbIX»,  «llomymsiuu»,  «MyTtamronHas
U3MEHUYHUBOCTH», «Apomopdo3by, «Ununoamantammu», «OO0mIas aereHepanus,
«/IBmKymne cuibl 3BofoIMn», «Kapra-cxema wapuipyrta mytemectBus Y.
HapBuna», «bopsba 3a cymiecTBoBaHuE», «IIpuCnocoOIeHHOCT, OPraHU3MOBY,
«['eorpaduueckoe BunooOpa3zoBaHue», « IKOJIOTUIECKOE BUT000PA30BAHUE).

OO6opyioBaHME: KOJUIEKIIMS HACEKOMBIX C PAa3IMYHBIMU TUIIAMU OKPACKH,
HAOOp IUIOAOB M ceMsH, Koiuiekuus «[Ipumepbl 3alUTHBIX MPUCIIOCOONECHUN Y
KUBOTHBIX», MOJENb «OCHOBHBIE HAIpPaBIEHUS 3BOJIIOIUNY, 0O0BEMHAs MOJEIb
«CTpO€eHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIXY.

buoreorpapuueckas kapra wmupa, KoyuieKuus «DPopMbl COXPaHHOCTH
MCKOMAEMbIX JKMBOTHBIX U pacTeHWil», Monenp ammmkauus «llepekpéct
XpOMOCOM», BIaXHble Tmpenapatel «Pa3zButne HacekoMmoro», «Pa3Butue
JATYWIKW», MUKponpenapat «Jpo3zodpuna» (Hopma, MyTaruu (pOpMbI KPbUILEB U
OKpPACKH Tena).

JlaGopaTopHblie U NpakTUH4YecKUue padoThbI:

JlabopatopHass padota Ne 1. «CpaBHeHue BHUIOB MO MOP(OIOTHUECKOMY
KPUTEPHUIOY.

JlaGoparopHas pabora Ne 2. «OnucaHue npucrnocoOJEHHOCTH OpraHu3Ma U
€€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE KU3HU Ha 3emure.

JloHayuyHble TPENCTABICHHUS O 3apOKJICHUM >KM3HU. HayuHble Trumoresst
BO3HMKHOBEHHUSI >KM3HM Ha 3emiie: a0uoreHe3 W mnaHcnepMmus. XHUMHUYecKas
HBOMIONUS. AOHMOTEHHBIM CHUHTE3 OpPraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCNEepUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOU 3BOOIIMU. HavyanbHble 3Tanbl
ounonornyeckoi sBomoruu. ['unoreza PHK-mupa. @opmupoBanue mMeMOpaHHBIX
CTPYKTYP M BO3HHKHOBEHHE NPOTOKJIETKU. [lepBble KIETKH W KX 3BOJIIOLUS.
®opMUpOBaHUE OCHOBHBIX TPYIII KUBBIX OPTAaHU3MOB.

PasButne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeickas u
nporepo3oiickas dpel. [lameosolickas spa u €€ MepUOABl: KEMOPHUICKUH,
OPZIOBUKCKHH, CUITYPUNCKUN, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IIEPMCKHUH.

Me3so030iickas 3pa 1 €€ Nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaliHo3oiickas »3pa W €€ mnepuoAbl: MaJCOT€HOBBIM, HEOTECHOBBIN,
AHTPONOTE€HOBBIM.
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XapakTepucTuKa KiIMMaTa M IeoJIOTHYECKHX MporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOLIMM PACTUTEIHHOTO U >KUBOTHOTO MHupa. ApoMopdo3bl y pacTeHUN u
KUBOTHBIX. [I0siBIIEHHE, pacBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucremMa OpraHMYecKOTO MHpa KaK OTpaxkeHHe 3BoJIoIUU. OCHOBHBIE
CUCTEMATUYECKUE TPYIIbI OPraHU3MOB.

OBOJIOLHA YeTOBEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeactaBieHuil o
MPOUCXOKJICHUHN YeJloBeKa. MeToabsl HW3ydeHusi aHTponoreHesa. (CxoncrtBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YETOBEKA.

JBwxkymue  cuiabl  (dakrtopsl) — aHTpomoreHe3a.  HacneactBenHas
U3MEHYMBOCTb M €CTECTBEHHBI 0TOOp. OOIIeCTBeHHbI 00pa3 KU3HH,
W3rOTOBIICHUE OPYAUI TPyAa, MBIIUICHHUE, PEYb.

OCHOBHBIE CTaIUU U BETBU JBOJIIOLMHU YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
yMenbld, Yenoek npsaMoxoasummi, YemoBek HeaHIEPTAIbCKUM, UYenoBek
pa3ymHbIil. Haxonkum HMCKONaeMbIX OCTaTKOB, BpPEMs CYIIECTBOBAHMS, 00JIaCTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUs.

YenoBeueckue packl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAsS
(eBpa3umiickasi),  HErpo-aBCTpaJiouiHas  (PKBaTOopuaibHAasl),  MOHIOJIOMJIHAsS
(a3maTcko-aMepukaHckasi).  UepTel  NPHUCIOCOOJIEHHOCTH  MPEACTABUTENCH
YEJIOBEUECKUX pac K YCJIOBHUSM CYIIECTBOBaHMWS. EIMHCTBO 4YeNOBEYECKUX pac.
Kputuka pacusma.

JlemoHncTpanum:

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

Tabmuupel 1 cxembl: «Bo3nukHoBeHne CoaHeuHON cHCTeMbl», «Pa3BuThe
opraHudeckoro Mupa», «PacturenbHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckass kieTtka», «COBpeMEHHas CHCTEMa OPraHWYECKOro MUpPAy,
«CpaBHEHHE aHATOMHUYECKHMX 4YEpT CTPOCHHUS YeJIOBEKa U YeOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE Me€CTa NaJICOHTOJOIMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4EJIOBEKa», «/lpeBHenmme moan», «/lpeBHue monm», «llepBbie
COBPEMEHHBIE JII0IU», «HemoBeuecKkue pach».

O6opynoBanue:  Mymsku  «l[IpoucxoxxaeHnne — demoBeka»  (OFOCTBI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJEPTAJIbLa, KPOMAHBOHIIA), CJICNIKU WJIU
U300pKEHHUSI KAMEHHBIX OpYIud NEepBOOBITHOTO ueIoBeKa (KaMHHU-YOIIIEPHI,
pyowmna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuna, KouieKuus «DopMel
COXPaHHOCTH UCKOIIAEMBIX )KMBOTHBIX M PACTEHUIN.

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

[Tpaktrueckas padota Ne 1. «M3yueHue MCKOMaeMbIX OCTATKOB PACTCHHUM U
YKUBOTHBIX B KOJUIEKLIUSAX).
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OKCKypcHsl «IBOJIOLUSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHBIN WIH KPA€BEAUECKUI My3€il).

Tema 3. Opranu3msl M OKpYysKamoLias cpeaa.

DKOJNOorus KaK HayKa. 3ajauu U pa3aeibl IKOJIOTHH. MeTOoabl SKOJOTHYECKUX
UCCJIEOBAHMI. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MMOYBEHHA,
BHYTPUOPTAHU3MEHHAS.

Oxonornueckue (axropel. Kiaccudukanusa skonoruueckux (HakTOpOB:
abnotnyeckue, OWMOTHMYECKHE U AaHTPOIOTreHHble. JIeHCTBHE HKOJIOTUYECKUX
(GhaKTOpPOB Ha OPTAaHU3MBI.

Abuotnyeckue (akTOpbl: CBET, TEMIIEpaTypa, BIAXHOCTh. DOTONEPHUOIN3M.
[TpucniocoOnenust OpraHU3MOB K  JEHCTBHUIO  a0MOTHYECKUX  (DaKTOpPOB.
buonornyeckne puTMsl.

buotnueckne (hakTopBHL. Bunpr  OMOTMYECKMX  B3aMMOJCHCTBUI:
KOHKYPEHIMS, XUIIHUYECTBO, cCUMOMO03 U ero (opmsl. Ilapasutusm, koomneparus,
MyTyaju3M, KOMMEHCAJINW3M (KBapTHPAHCTBO, HAaXJECOHUYECTBO). AMEHCAIH3M,
HelTpanu3M. 3HayeHHe OUOTUYECKUX B3aUMOJEWUCTBUN JJI CYLIECTBOBAHUS
OpPTraHHU3MOB B IIPUPOAHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XapaKTepUCTUKH monyjssuud. (OCHOBHBIE IOKa3aTeian
NOMYJSLMNA: YHCIEHHOCTh, IUIOTHOCTh, POXKJIa€MOCTb, CMEpPTHOCTb, MPHUPOCT,
MUrpanys. J[mHaMuKa YACIEHHOCTH MOIYJISLUU U €€ PEryIsiusl.

JdeMoHCTpauu:

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

Tabnuupl U cxembl: kapta «lIpupoansie 30HbI 3emiuny, «Cpenbl 0OMTaHUS
Opranu3moBy», «@otonepuoausm», «llomymsauum», «3aKOHOMEPHOCTH POCTa
YHCIEHHOCTHU NOMYJIALUU HHPY30pun-Tyhpenbkmn», «[lumessie nenm».

JlaGopaTopHblie 1 NpakTHYeCKUE padoThI:

JlaGoparopnas pabota Ne 3. «Mopdonornueckue 0COOEHHOCTU PaCTEHUM U3
pa3HbIX MECT OOMTAHUS.

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

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

Tema 4. Coo01ecTBa M DKOJOrH4eCKHe CHCTEMBI.

CoobmiectBo opraHu3MoB — OuoueHo3. CTpyKTypbl OHOIIEHO3a: BHUIOBaf,
MPOCTPaHCTBEHHAsA, Tpodudueckas (mumenas). Buabl-momuHanTtel. CBsizu B
ouoneHose.

Dkonornuecknue cucrembl (3kocucreMsbl). [loHsaTne 00 »skocucTemMe W
ouoreonieHoze. DOYHKIMOHAIbHBIE KOMIIOHEHTBI HKOCUCTEMBI: IPOIYLIEHTHI,
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KOHCYMEHTBI, peAYyLEHTbl. KpyroBopoT BEMIECTB U MOTOK 3HEPIUU B HIKOCUCTEME.
Tpoduyeckue (muIIeBbie) YPOBHM OKOCHUCTEMbI. [lWileBble 1€MW U CETH.
OcHOBHBIE TOKa3aTeIu HKOCUCTEMBI: OMoMacca, MNPOAYKIUS. DKOJIOTHYECKHE
nupamMubl: TPOAYKLIHMHU, YHUCICHHOCTH, Ouomacchl. CBOICTBA 3KOCUCTEM:
YCTOMYUBOCTb, CAMOPETYJIALHNS, pa3BUTHE. CyKIECCHS.

[IpupoHbIE SKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCHUCTEMA XBOMHOIO
WM IIUPOKOJIUCTBEHHOTO Jieca.

AHTpOTOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpasue kak (akrop ycroWunBocTh dKocucTteM. CoxpaHEHHE
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6mocdepe. ['panuiibl, coctaB U CTPYKTypa
ouocheprr. Kuoe BemectBo u ero ¢yHkiuu. OcobeHHOCTH Ouocdepnl Kak
I00aNbHOW 3KOCUCTEMBI. J[MHaMHuYeckoe paBHOBecME€ M oOOpaTHasi CBS3b B
ouocdepe.

KpyroBopoThl BEMIECTB U OMOr€OXMMHUYECKUE LUKIIbI 3JIEMEHTOB (yriepoJa,
a30Ta). 30HAIBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouocdepe 3emiau. AHTPONOTeHHbIE U3MEHEHUs B Ouocdepe.
['1o6asbHBIE IKOIOTHYECKUE TIPOOIIEMBI.

CocyiiecTBOoBaHUE MIPUAPOJIBI 151 YEJI0BEUECTRA. Coxpanenue
Onopa3zHooOpa3us Kak OCHOBa ycToM4YMBOCTU Ouochepsl. OCHOBA pallMOHAIBHOTO
yOpaBJIEHUsS NPUPOJHBIMU pECypcaMud U UX UCIHOIb30BaHUE. JlocTmxeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JlemoHcTpanum:

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

Tabmuubl u cxemsl: «llumeBbie 1enu», «bUOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie cooOmiecTBa», «llemu nuTanusy, «IKoJOTHYECKasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA ITUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOMHOTO  Jeca», «buoneno3s Bomoéma», «Arpouenos», «lIpumepHsie
AHTPONIOTEHHbIE  BO3JIECWCTBHS HAa  NpUPOLY», «BaxkHEHMIIME  HMCTOYHHUKHU
3arpsi3HEHMs BO3JlyXa U TPYHTOBBIX BOa», «[louBa — BakHeiIIasi cocTaBisiomas
ouochepr», «DakTopsl Aerpaganuu mousy, «llapaukoBeiii 3GdexTy, «DaKkTophI
paIoOaKTUBHOIO 3arpsi3HeHus Ouocdepbl», «OOmas cTpykTypa Ouochepb»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 23KpaH Ouocheps,
«KpyroBopot yriepoaa B Ouocdeper», «KpyroBopot azoTa B Ipupoae».

O6opynoBanue: Mojaelb-anmukanus «Tunudabie OMOIIEHO3bI», TepOapwHii
«PacturtenbHBIe COOOIIECTBaY, KOUIEKINH «bHoLeH03», «Bpeaurenn BaKHESHIITNX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBbTYp», TepOapuu M KOJUJIEKIMH pACTEHUH W
JKUBOTHBIX, MPUHAJJICKAIINE K Pa3HbIM SKOJIOTUYECKUM TPYIIIIaM OJHOTO BHJA,
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Kpacnasa knura Poccuiickoii ®enepaunu, Hu300paKeHUs OXpPaHSAEMbIX BHUIOB
pPaCTEHUN U )KUBOTHBIX.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOTI'O ITIPEJIMETA

JIMYHOCTHBIE PE3YJbTATDBI

JlngHOCTHBIE pE3yNbTaThl HM3yYCHHS Y4eOHOTOo mpeameTa «bHONOrus» AOCTUTAIOTCS B
eAMHCTBE yueOHOU u BocmuTarenbHol AestenbHocTn MBOY COIII Ne 95, B Tom umcie, B
KOHTEKCTe peajin3anuu padoyeil NporpaMMbl BOCIUTAHUSA OCHOBHOM IIKOJIbI.

B cTpykType NMYHOCTHBIX PE3yJbTATOB OCBOCHUA IpeaMera «buonorus»
BBIJICJICHBI CIIEAYIOUIME COCTABIISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
rPaXJaHCKOM UAEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpEACIICHUIO, HaJlWyhe MOTHUBAIlMM K  OOyd4eHHI0  OHOJIOTHH,
I[eJICHANpPAaBJICHHOE pPa3BUTHE BHYTPEHHHUX YOEKICHUM JMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH WU MCTOPUYECKUX TPAAMIUN pa3BUTUS OUOJOTHUUYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESTEIIbHOCTH IIEHHOCTHO-CMBICJIOBBIMU ~ YCTAHOBKAMHU, MPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAIMYHWE OKOJOTHMYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1LICJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOEHUS mpeamera «buonorus» AOCTUTarOTCS B
€IUHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATCIBHOCTH B COOTBETCTBUU C
TPAAUIMOHHBIMU POCCUMCKUMU COLUOKYJIBTYPHBIMU, UCTOPUUECKUMHU U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, IMPUHSATHIMA B OOIICCTBE MpaBUIaMU M HOpMaMU
MOBEJICHUSI W CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUS, CAaMOBOCIIUTAHUS U
CaMOpA3BUTHUSA, PA3BUTHUA BHYTPEHHEHM TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApIIEMY MOKOJICHUIO,
B3aMMHOTO YBa)XXCHHUS, OCPEKHOIO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAULKUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoie U
OKpYXaroUIen cpeie.

JIuyHOCTHBIE pe3ynbTaThl OCBOCHUsI ydeOHoro mpeamera «buonorus»
JIOJDKHBI OTpaXkaTh TOTOBHOCTB U CIIOCOOHOCTH 00YYArOIIUXCSl PYKOBOCTBOBAThCS
chopMUPOBAHHOW BHYTPEHHEW TMO3UIIUECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIlMH, TIO3UTUBHBIX BHYTPEHHHX  YyOEXKICHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PacIIMpeHUE >KU3HEHHOTO
ONBITA U OMNbITA JIEITEILHOCTH B MPOILIECCE Peaau3alii OCHOBHBIX HAaIpaBJICHUH
BOCITUTATEJIbHOM JICSTEIIbHOCTH, B TOM YHCJIE B YACTH:

1)rpaaaHncKoro BOCIMTAHMS:

c(hOpMUPOBAHHOCTH TPAKIAHCKOM MO3UIIMK 00YyYaIOIIEeTrocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO 4WJI€HA POCCUMCKOI0 OOIIECTBA;

OCO3HAHHUE CBOUX KOHCTUTYLIMOHHBIX IIpaB M OOSI3aHHOCTEH, YBaKCHUE
3aKOHA W TPABOMOPSJIKA;
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FOTOBHOCTb K COBMECTHOM TBOPUYECKOW JE€SATEIBHOCTH IIPU CO3JAHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W MO3HABATEJbHBIX 3aJlay, BHIITOJTHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YYUTHIBATH B CBOMX JCUCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMH YOCKICHUSAMH, KYJIbTYPHBIMUA LIEHHOCTSMU U
COLMAJIbHBIM TOJIOKEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B IIPOILIECCE COBMECTHOTO BBINIOJIHECHUS
y4eOHBIX, TMO3HABATEIBHBIX U MCCIEAOBATEIbCKUX 3a/lady, YBaXKUTEIHLHOIO
OTHOIIICHHSI K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUM CIOPHBIX BOIPOCOB
OMOJIOTHYECKOTO COJICPKAHNS,

TOTOBHOCTh K TYMaHUTAPHOW M BOJIOHTEPCKOM JIESITEIILHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WUJICHTUYHOCTH,
MaTpUOTU3Ma, YBAXKEHUS K CBOEMY HApOAy, YyBCTBA OTBETCTBEHHOCTH IEpPE]
Ponunoi, ropaoctu 3a CBOW Kpai, cBOWO PoauHy, CBOM S3BIK U KYJIBTYPY,
MPOIILJIOE U HACTOSIIEE MHOTOHAIIMOHAIIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHNE K MPUPOJHOMY HACIIECIUIO U MaMIATHUKAM MPUPOIBI,
JTOCTIXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OILICHMBATh BKJIAJ, POCCHUHCKHX YYEHBIX B CTaHOBJICHUE U
pa3BUTHE OMOJIOTHH, TOHMMAaHUsS 3HAYCHHS OHOJOTMHM B IIO3HAHUM 3aKOHOB
MIPUPOJIBI, B )KU3HHU YEJIOBEKA 1 COBPEMEHHOTO OOIIEeCTBRA;

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

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE pPEIICHUS,
OPHUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MIOCTPOCHUE YCTOMYMBOTO Oy ayIIEero;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POAUTEIISIM, CO3IaHUI0 CEMbU HA OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauuusMHu HaposoB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY OBbITa, HAy4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIIICHUH;

IMOHUMAHUE SMOLIMOHAJIBHOT'O BO3JECUCTBUS )KUBOU ITPUPOJIBI U €€ LIEHHOCTH;
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TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUYECKON JTUUHOCTH;

5) ¢pusuuyeckoro BOCHUTAHUA, POPMHUPOBAHMUS KYJILTYPbI 310POBbSI U
IMOIUOHAIBHOTO 0J1ATONOTyYHS:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(310poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATHUM U OTHAbIXA, peryisipHas ¢uznueckas
aKTUBHOCTb), OEpEekKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

NOHMMAHUE UEHHOCTH MPABWI HHJIMBHAYAJIbHOTO M  KOJUIEKTHBHOI'O
0e30MacHOro MOBEJICHUS B CUTYallUsIX, YIPOXKAIOIIUX 3J0POBBIO U KU3HU JIFOCH;

OCO3HAHHME MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYA0II00HE;

TOTOBHOCTh K AKTUBHOH JESITEIBHOCTH TEXHOJOTHMYECKOW U COIMAIbHOU
HaIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATH U CAMOCTOSATEIHLHO
BBITIOJIHATH TaKyIO I€SITEIbHOCTD;

MHTEpEC K pa3InyHbIM cpepaM MpoPhecCUOHAIBHON AESITENbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHBIE KU3HECHHBIC TIJIAHbI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKH LEJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOUHHKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CYILECTBOBAHNS;

MOBBINICHUE YPOBHSI OSKOJOTUYECKOW KyJIbTYphI: NPUOOpPETEHUE OIbITa
MJIAHUPOBAHUSI TIOCTYNKOB W OIEGHKM UX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPYKaIOIIEH CPEIbl;

OCO3HAaHME TJI00aTBHOrO XapakTepa 3KOJIOTMYECKUX MpoOJeM M IMyTed HuX
pelIeHus;

CIIOCOOHOCTh HCIIOJIb30BaTh MpUOOpETaeMble TPH HW3YYCHUU OUOJIOTHUH
3HaHUS M YyMEHUsI TpPU peHieHuu NpoOJeM, CBS3aHHBIX C paldOHAIbLHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  MOBEACHHUS B MPUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECHUS B JKOCHUCTEMaX, OXpaHy BHJOB,
AKOCHUCTEM, OrOCchephl);

AKTUBHOE  HEINPUATHE JCUCTBUM, NPUHOCAIIMX BpPEd  OKpPYXKaroUeu
NPUPOAHON Cpelie, YMEHHE NPOrHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTHYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;
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HAJIMYHUE PA3BUTOTO IKOJIOTHYECKOTO MBITIUICHUSI, YKOJIOTHIECKON KYJIbTYPHI,
OTIBITA JEATETLHOCTH HKOJIOTHYECKOM HAIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMH B IO3HABATEIIbHOM, KOMMYHMKATUBHOM M COIMATIBHOU
MPaKTUKE, TOTOBHOCTH K Y4aCTHUIO B IPAKTUYECKOMN NIEATETbHOCTH IKOJIOTUYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MHPE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOM M YHUTATEIBCKON KYyJIbTYphl KaK CpPEICTBa
B3aMMOJICUCTBUS MEXKY JIFOABMU U TIO3HAHUS MUPA;

NOHUMAaHUE Ccrnenu@uKku OUOJIOTUM KaK HayKd, OCO3HaHUsA €€ pOJu B
GbopMHUpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MIpeCTaBICHUsT 00 OKpYXKalolmeM MHpPE KaK O €AMHCTBE MPHUPOJIBI, YeIOBEKA U
oOmmecTBa, B TO3HAHWHM TPHUPOIHBIX 3aKOHOMEPHOCTEH W PEIICHHH IpoOIeM
COXpaHEHUS IPUPOTHOTO PABHOBECHS,

yOEeXKIEHHOCTh B 3HAYMMOCTU OMOJIOTUU JJII COBPEMEHHOW IMBUIIMA3AINU:
oOecrieyeHus: HOBOI'O YPOBHS PAa3BUTHSA MEAMIMHBI, CO3/IaHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pElIaTh PECYpCHbIE  MPOOJEMBbI  Pa3BUTHS
YEJI0BEUECTBA, MTOMCKA MyTeH BBIXOAA U3 TI00ATBHBIX AKOJOTHYECKUX MPOOJIeM U
oOecrieueHusi  Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TMOJYyYEHWH OWOJOTHYECKUX 3HAHWA B IEJAX
MOBBIIICHUS OOIIEH KyNbTYpPhl, €CTECTBEHHO-HAYYHOW T'PaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHON TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
IPU U3y4YCHUU OMOJIOTHH,

MOHMMAaHUE CYITHOCTH METOJIOB MO3HAHUS, UCIIOIB3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WCIIOJIb30BaTh TMOJNy4YaeMble 3HAHWA [Js aHauu3a u
OOBSICHEHHS SBIICHUN OKPYXKAIOMIEro MHUpPA M MPOUCXOAAINHNX B HEM W3MCHCHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHHS Ha OCHOBE HAy4yHBIX (DaKTOB U
UMEIOIINXCS JAHHBIX C IEJIBIO TIOJIYYCHHSI JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BaTh OMOJOTMYECKUE 3HAHMS IS
penieHus Ipo0JIeM B peallbHbBIX KU3HCHHBIX CUTYaIIHSX;

OCO3HAHHWE IIEHHOCTH HAYYHOM JIeATEeTbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MPOCKTHYIO M HCCIIEIOBATEIBCKYIO JEATEILHOCTh HHIUBUAYAIHHO U B TPYIIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa3oBaHUI0 U
caM000pa30BaHNI0, K aKTHUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO OHWOJIOTHUU B
COOTBETCTBHHM C KU3HCHHBIMH ITOTPEOHOCTSIMH.
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METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHble Pe3yiabTaThl OCBOCHHSI y4eOHOTO mpeameTa «buosorus»
BKJIIOYAIOT: 3HAaYMMble i (OPMHPOBAHUS MHUPOBO33PEHUSI O0yUYaIOIIMXCS
MEXIUCIUTUIMHAPHBIE (MEXKIPEIMETHbIC) OOIIeHayYHbIC MOHATHUS, OTpa)Karouue
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHeNu(PUKy METOJO0B TIO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPIUs, SABJICHUE, MPOIECC,
CUCTEMa, HayYHbIH (DaKT, MPUHIIMI, TUINOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
uccleoBaHue,  HaONIOJIeHHe,  HU3MEpPeHHE,  OKCIEPUMEHT U JAPYTHX),
yHUBEpCalbHble Yy4eOHbIe JeWcTBUS (TO3HABATENbHbIE, KOMMYHUKATUBHbIE,

PETYJISITUBHBIE), o0ecreynBaroIne dbopmHpoBaHue (YyHKIHMOHATBHOM
rPAMOTHOCTH W  COLUMAJIbHOM KOMIIETEHUMH OOYy4YaloIIHUXCs, CIOCOOHOCTh
oOyuaromxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXIMCUUIUTMHAPHBIE,

MHUPOBO33pPEHUYECKHE 3HAHUS W  YHUBEpPCAIbHbIC Yy4eOHbIE JCHCTBHS B
MO3HABATEJILHON 1 COIMAJIbHON MPAKTHKE.

MeTtamnpenMeTHbIe Pe3yJbTaThl OCBOCHHS IMPOTPAMMBI CPEIHET0 OOIIero
00pa30oBaHus JOJKHBI OTPaXKaTh:

OBaanenue YHHBepPCATbHbIMH Y4eOHbIMU NMo3HABATEeJIbLHBIMH
AEUCTBUSIMM

1)0a30Bble JIOrHYecKUe TeHCTBHUA:

CaMOCTOATENLHO  (OopMyIMpOBaTH W aKTyaJIM3UPOBaTh  MpodJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh TPU OCBOCHHMHM 3HAHUM MPHUEMBI JIOTHYECKOTO MBIIIJICHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHA, O00OIICHUS ), PACKPBIBATH CMBICT
OMOJIOTUYECKUX TIOHATHH (BBIICTATH UX XapaKTEpHbIE MPU3HAKH, YCTAaHABIMBATH
CBSI3H C IPYTUMH MTOHSATHSIMH );

OMpEeNeNaTh IeIu JACATEeILHOCTH, 3aJaBas IMapaMeTphl W KPUTEPUU HX
JIOCTHKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C ITOCTABIICHHBIMH IIEIISMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHIE TOHATHUS JIsl 0ObsICHEHUS (PAKTOB M SIBJICHUM
YKWBOW MPUPOJBI;

CTPOUTH JIOTHUECKHE pPaCCYXXIACHUS (MHIYKTUBHBIC, JCTyKTUBHBIE, IIO
aHAJIOTHH), BBISABJIATH 3aKOHOMEPHOCTH W IPOTHBOPEYHS B pPaccMaTPUBAEMbBIX
SBJICHUSIX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MIPUMEHSTH CXEMHO-MO/IEILHBIE CpencTBa IS IIPE/ICTABIICHUS
CYIIIECTBEHHBIX CBSI3¢l M OTHONICHUH B M3y4aeMbIX OMOJOTHYCCKUX OOBEKTaX, a
TaKKe  MPOTUBOPEYMH  pa3sHOTO  poOJa, BBIABICHHBIX B PA3IUYHBIX
MH(POPMAITMOHHBIX HCTOYHHKAX;
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pa3palaThiBaTh IUIaH pEIICHUs MPOOJIEMbl ¢ YYETOM aHaIn3a HMMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B ICSITEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YyJIbTaTOB
LIEJISIM, OLICHUBATh PUCKH TOCIIEACTBUM ACSATEIBHOCTH;

KOOPAMHUPOBATh M  BBINOJMHATH pabOTy B  YCIOBHUAX  PEaIbHOTO,
BUPTYAJIbHOI'O 1 KOMOMHUPOBAHHOI'O B3aUMOICHCTBHUS;

pa3BUBaTh KPEaTUBHOE MBIIICHUE NPU PELIEHUH )KU3HEHHBIX IIPOOJIEM.

2)0a30BbIe HCCJIeI0BaTEIbCKHE AeiiCTBUS:

BJIa/I€Th HaBbIKaMU y4€OHO-HUCCIIEI0BATENBCKON U MPOEKTHON JESATEIBHOCTH,
HaBbIKAMHU  paspelieHusi mpoOjeM, CHOCOOHOCTBI0O M  TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IOMCKY METO0B PEUICHUS] IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3INYHBIX METOJIOB ITO3HAHHSI;

WCIIOJIB30BaTh Pa3JIMYHbIE BHUJBl JACATEIBHOCTH [0 IOJIYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEPHpPETALMH, MNPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYalIMsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX U COLMATBHBIX IPOEKTOB;

(GopMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMHU MTOHATUSMH U METOAAMM;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBISIBJIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh THUIIOTE3y €€ pEIIEHUs, HaXOAUThb APTYMEHTHI IS JI0Ka3aTeNIbCTBA
CBOMX YTBEP>KJICHH, 3a/1aBaTh apaMeTPbl U KPUTEPUHN PELLICHHUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE PELICHHUsS 3aJa4d pPe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH M3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYILECTBIISTh LEJICHAIIPABICHHBIM MOUCK TEpeHOca CPEeICTB U CIOCOOOB
NeNCTBUS B MPOPECCUOHANBHYIO CPENY;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATEIbHYIO M MPAKTHYECKYHO OOJacTH
KU3HEIEATEeIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE WJEH, NPEIIaraTb OPUTHMHAIBHBIE MOJIXOJbI U pPELICHUS,
CTaBUTh MPOOJIEMBI U 33/1a4H, JAOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ uHpopmMaumeii:

OpPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHHUKAX MH(OpMAIMU (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJIIPHOM JuTEparype, OHOJOTMYECKUX CIIOBapsX U
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAIM3UPOBAThH
MH(OPMAIUIO PA3IMYHBIX BUJOB U (POPM MPEACTABICHUS, KPUTUUECKU OLIEHUBATh
e€ I0CTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;
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(bopMyIMpPOBATH 3aMPOCHl U MPUMEHATH PA3THYHBIE METOJbI MPU TIOUCKE H
otOope Omosornueckor MHGOPMAITH, HEOOXOAMMOM ISl BBHITOJTHCHHS YICOHBIX
3ajiay;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTU, COBEPIIIEHCTBOBATH KYJIbTYPYy aKTUBHOTO MCIIOJIb30BaHUS PA3TUYHBIX
MOUCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpATh  ONTHUMAIbHYIO  (OpMYy  IPEACTABICHUS
ouosiornyeckor nHGopmaruu (CXembl, rpaduKy, TUarpaMMBbl, TaOJIHIIbI, PUCYHKH
" Ipyroe);

WCIIOJB30BaTh HAYYHBIM SI3bIK B KAyecTBE CpEACTBa mpu padbore cC
Owonornyecko HWHPOPMANMEH: TPUMEHATh XUMHUYECKHE, (HU3UYECKUE W
MaTeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOpMyIbl, ab0peBUaTypy, HOMEHKIATYpY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CHUMBOJIMYECKHE  CPEJICTBA
HarJISAHOCTH;

BJIQJICTh ~ HAaBbIKAMU  pAClO3HABAaHUS W 3alUTBl  WHOOpPMAaLNH,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OByaeHue YHMBEPCAJIbLHBIMH KOMMYHHUKATUBHBIMHU JeHCTBUSMM

1)o0menne:

OCYIIECTBIJISITh KOMMYHHMKAIIMHM BO BCeX c(hepax *KU3HU, aKTUBHO Y4aCTBOBATh
B JIMAJIOT€ WJIU JUCKYCCHUHU IO CYIIECTBY OOCYKIaeMoil Tembl (yMEHHUE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJICHHS OTHOCUTEIBHO BBIIOJIHEHUS IIpeajiaraeMoun
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3HIIMN IPYTUX YYACTHHUKOB
JIAAJIoTa WK IUCKYCCUU);

pacro3HaBaTh HeBepOaJibHbIE CpEACTBA OOIIEHUS, MOHUMATh 3HAYCHUE
COIIMAIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUS KOH(MIUKTHBIX CHUTYaIlUH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IMYHBIMU CIIOCOOAMU OOIIEHUS M B3aUMOJICUCTBHS, MOHUMATh
HaAMEpPEHHUS IPYTUX JIIOACH, MPOSBISITh YBAXKUTEIHLHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOK TOYKY 3PEHUSI C KCIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB.

2)cCoBMECTHAA 1eATEbHOCTD:

MOHMMATh M KCMOJIb30BaTh MPEUMYIECTBA KOMAaHIAHOW U WHIUBUIYATHHOU
paboThI MPU PEIICHUN OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYNTOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YyIeOHOH 3a1a4H;

BBIOMPATh TEMATHUKy W METOJbl COBMECTHBIX ACHCTBUH C Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKJI0T0 UJIeHA KOJIJIEKTUBA;

NpUHUMATh IIEJIM  COBMECTHOM  JEATENbHOCTH, OpPTraHU30BbIBATH W
KOOPJAMHUPOBATH JIEUCTBUA IO €€ IOCTHKEHUIO: COCTABIATH IUIAH JECHCTBUM,
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pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYXKIAaThb pPE3yJbTaThl
COBMECTHOM padOThI;

OLICHUBATh KAauye€CTBO CBOEr0 BKJAJa MU KaXJOTO YYAaCTHUKA KOMAaHIbl B
001Ul pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

Ipe/ularatb HOBBIE NIPOEKTHI, OLEHMBAaTh HUIEU C TO3ULUHAHA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEICHHE B Pa3JIMYHBIX
CUTYaIIUSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJiaieHre YHHBEPCAJTbHBIMH PeryJSTUBHBIMHU ACHCTBUSIMM:

1)camoopranusanus:

UCIIONb30BaTh OHMOJOTHYECKHE 3HAHUS JUIS BBIABICHUS MPOOJIEM H HX
pelieHus B )KU3HEHHBIX U YYEOHBIX CUTYaIUsX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUI IEJIEBbIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JCHCTBHSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYXKAOIINX;

CaMOCTOSITENIBHO OCYLIECTBIIATH IMO3HABATENIBHYIO NESTEIBHOCTD, BBISBIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JESTENbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOATENIHO COCTABJISITH IUIAH pPELICHUS MpoOJieMbl €  YYETOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTCHHUIA;

JIaBaTh OLICHKY HOBBIM CUTYaIUsIM;

pacHIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

JieNiaTh OCO3HaHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTH
3a pEILICHHE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

cocoOCTBOBAaTh (POPMHUPOBAHUIO M MPOSBICHUIO LIUPOKOH SPYAULMH B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIA YPOBEHB.

2)CaMOKOHTPO.Ib:

JlaBaTh OLEHKY HOBBIM CHUTyalHsIM, BHOCUTb KOPPEKTHBBI B JIESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEIIAM;

BIAJCTh HABBIKAMH  TO3HABATENLHOW  pedJeKkcun KaKk  OCO3HAHUS
COBEpUIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB M
OCHOBAaHMM, MCIOJb30BaTh MPUEMBI pe@IIeKCUU ISl OLEHKU CHUTyalllH, BHIOOpA
BEPHOI'O PEILLICHHUS;

YMETh OLICHUBAaTh PHUCKU WU CBOECBPEMEHHO INPUHUMATh PEUICHUS II0 HX
CHIDKEHHIO;

MPUHUMATh MOTHMBBI M apPryMEHThl JPYyTHUX MpPU aHAIN3€ pe3yJIbTATOB
JEATEIIbHOCTH;
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3)npuHsiTHE ce0A M APYrUxX:

NPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

OPUHUMATh MOTHUBBI W apryMEHThl JPYIMX IpU aHAJIU3€ pe3yIbTaToB
NESTEIIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JIPYTUX HA OLIUOKH;

pa3BUBATh CIIOCOOHOCTH MTOHUMATh MUP C TIO3HUIMH JPYTOro YeJIOBeKa.

ITPEAMETHBIE PE3YJ/IBTATDBI

[TpenmeTHble pe3yabTaThl OocBoeHus nporpamMmel COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupruyeckue jis yueOHoro npeamMera «buonorus
HAy4YHbIE 3HAHUSI, YMEHUS U CIOCOOBI IEWCTBHUI MO OCBOCHUIO, HHTEPIIPETAUU U
npeoOpa30BaHUI0 3HAHWM, BUbI JAESITEIBHOCTH IO MOJIYYEHUIO HOBOTO 3HAHUS U
IPUMEHEHUIO 3HAHUM B pa3iMuYHBIX y4E€OHBIX CUTYyallUsX, a TaKXKe B pealibHbIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHbIX C Ouosiorneid. B mporpamme mnpenmerHble
Pe3yJIbTaThl MIPEACTABICHBI IO roJIaM 00yUYEHUsI.

[IpenMeTHbIe pe3yiabTaThl OCBOEHUs ydeOHOro mpeamera «buomorus» ¢ 10
KJacce NOJDKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTb 3HAHUN O MECTE U POJIK OMOJIOTHM B CUCTEME HAYyYHOTO
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHOH €CTECTBEHHO-
HAay4YHOM KapTHHBI MHpPa M HAy4YHOTO MHUPOBO33pPEHHMS, O BKJIAJE POCCUNCKUX U
3apyOEKHbIX yUYEHBIX-OMOJIOTOB B pa3BUTHE OWMOJOTUH, (DPYHKIIMOHAIBHON
IPAMOTHOCTH YEJIOBEKA ISl PELICHUS KU3HEHHBIX 3a7a4;

YMEHHE PACKpbIBaTh COAEpKaHHE OHUOJOTMYECKUX TEPMHHOB M MOHSITHIA:
XKU3Hb, KJIE€TKa, OpraHu3M, MeTaboau3M (OOMEH BELECTB M IMpPEeBpallcHUE
HHEPrumn), TOMEOCTa3 (CaMOperyssiius), ypOBHEBasT OpraHu3alusl KUBBIX CUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOIYKIINS), HACIEICTBEHHOCTh, U3MEHYUBOCTbh, POCT U
pa3BUTHE;

YMEHHME Hu3JlaraTb OWOJIOTUYECKUE TEOopuu (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsl, LEHTpaJbHas JIOTMa MOJIEKYJISIpHON Ouosoruu), 3axoHsl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u ydenus (0 LEHTpax MHOrooOpasus H
MPOUCXOXKICHUS KyJIbTYpHbIX pacTenuit H. M. BaBuioBa), onpeaensTs rpaHUIlbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BJIaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOJIOIEHUE U
ONMCAHUE KUBBIX CUCTEM, ITPOLIECCOB W SBICHMI, OPraHU3alMs U NPOBEICHUE
OMOJIOTMYECKOTO  JKCHEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISIBICHHE
3aBHCHUMOCTH MEXAY HCCIEAYyEeMbIMH BEIUYMHAMU, OOBSCHEHHE IMOJyUYEHHBIX
pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX NOHSITHH, TEOPUA M 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUY MOJIYYEHHBIX PE3YyJIbTaTOB;
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YMEHUE BBIAEIATH CYIIECTBEHHbIE MPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U
IYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTHU
MPOLIECCOB: OOMEHA BEIECTB M MPEBpALICHUSI SHEPTUU B KIETKe, (DOTOCHHTE3A,
IJIACTUYECKOTO W SHEPreTHueckoro oOMEHa, XEMOCHHTEe3a, MHTO3a, Meho3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAMUBUAYAJbHOTO PAa3BUTHS  OpraHu3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS ISl OOBSCHEHUS OMOJOTUYECKUX
MPOLIECCOB U SIBJICHUM, JUJISl MPUHATHS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHOM
XKU3HH C I1IeJIblI0 o0ecreyeHus: 0e30MacHOCTH CBOETO 3/0pOBbS U 370POBBS
OKpPYXAaIOLUX JIOAEH, COOI0IEHU HOPM IPaMOTHOIO MOBEICHUS B OKPY>KarOILEn
OPUPOAHON cpele, MOHMMaHUuE HEOOXOIMMOCTH HCIOJb30BAHUS JTOCTUKEHUN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
IPUPOAOIIOIB30BaHNS;

YMEHUE pelIaTh 3JIEMEHTAPHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
JUTHOpUIHOE CKpPEUIMBAaHUE, CIEIUICHHOE HAaclIeIOBaHUE, COCTABISATh CXEMBI
MOHOTMOPHIHOTO CKpPEIIMBAaHUS JUIsl NpeICcKa3aHus HacleIOBaHUSA MPU3HAKOB Y
OpraHU3MOB;

YMEHHE BBINOIHATH J1a0OpAaTOPHBIE M NPAKTHUECKHUE padOThl, COOIIOAATH
npasuiia npu padboTe ¢ ydeOHbIM U 1a00paTOpHBIM 000PYIOBAHHUEM;

YyMEHUE KPUTHYECKHM OLEHUBATh M HWHTEPHOPETUPOBATH HUH(OPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKIIOYAIONIYI0 IICEBJOHAyYHbIE 3HAaHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMAaLMU, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEIOBaHUII B OHOJIOTHUH,
MeIUIMHE, OMOTEXHOJIOTUH;

YMEHUE CO3[1aBaTh COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOLIEHUS,
000011ast 6MOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIbKUX HUCTOYHUKOB, TPAMOTHO
UCITI0JIb30BATh MOHATUIHBIN armapaTt OMOJOTHH.

[IpeameTHbIe pe3yNbTaThl OCBOCHMS ydueOHoro npeamera «buonorus» ¢ 11
Kjlacce NOJIKHBI OTPAKATh:

c(OpMHPOBAHHOCTh 3HAHUWA O MECTE U POJIM OMOJIOTMH B CUCTEME HAy4YHOIO
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAyYHOW KapTUHBI MUpPAa M HAYYHOIO MHMPOBO33PEHHMSI, O BKJIAJE POCCUHUCKUX U
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKa JUIsl pelICHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PACKpbIBaTh COJAEpKaHHE OHUOJOIMYECKUX TEPMHHOB M TOHSTHIA
BUJI, TIOMYJIALNSA, TeHO(OH, SBOIIONMS, ABIKYIINE CUIIBI ((haKTOPBI) HBOJIOLNH,
MPUCTIOCOOJICHHOCTh OPTraHU3MOB, BHUI000pa30BaHUE, JKOJOTHYECKHUE (PaKTOPHI,
HPKOCUCTEMA, MPOAYLUEHTbI, KOHCYMEHTBI, PEAYLUEHThl, UEeNu MUTaHus,
AKOJIOTHYECKas MUpaMuaa, OuoreoreHos, onocdepa;
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YMEHHE WH3jaraTh OHOJOTHYECKHEe TEeOpHH (SBONMIONHMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpUs DSBOJIOLUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonctBa K. M. bapa, depenoBaHusi TJaBHBIX HaIlpaBiICHUN U
nyteit sBomonuu A. H. CeseproBa, yuenust o 6uochepe B. 1. Bepuanckoro),
ONPENIENATh T'PAHULIBI KX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHE BJIaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOIIOIEHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, MPOLIECCOB U SIBJICHUM, OpraHu3aiusi ¥ MpOBEACHHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]y MCCIEyeMbIMH BEJIIMYMHAMU, OOBSICHEHHE IMOJTYYECHHBIX
pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX NOHSITHH, TEOPHA M 3aKOHOB, YMEHHE
JienaTh BbIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTAaTOB;

YMEHUE BBIICISATh CYIIECTBEHHBIC MPU3HAKU CTPOCHUS OHOJIOTUYECKHUX
OOBEKTOB: BUJOB, MOMYyJALUUN, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,
OMOreoleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
M3MEHYMBOCTU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JI€WCTBHS SKOJOTMYECKUX (PAKTOPOB HaA OpPraHU3MBI, IEpeHOca
BEIIECTB M IIOTOKAa HSHEPIMM B HKOCHUCTEMAaX, AHTPOINOIEHHBIX HM3MEHEHUN B
HKOCHCTEMAX CBOEH MECTHOCTH, KpPYroBOpOTa BEIIECTB U OMOr€OXUMHYECKHX
LIMKJIOB B OMocdepe;

YMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS sl OOBSCHEHUS OMOJOTUYECKUX
MPOIIECCOB U SIBJIICHUM, JJII MPUHATHUS MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOM
KU3HU C 1eNplo obOecriedyeHus: 0e30MacHOCTHU CBOETO 3J0POBbsI U 3JI0POBbS
OKPY>KaIOIIUX JII0AeH, COOII0IEHUS] HOPM IPAMOTHOTO TOBE/ICHUS B OKpY KaroIen
NPUPOAHON cpele, MOHUMaHUE HEOOXOJIMMOCTH HCIHOJb30BAHUS JTOCTUKEHUN
COBPEMEHHOW OMOJIOTUH ISl pAllMOHATIBHOTO MPUPOI0NO0JIb30BAHUS;

yMEHUE peliaTh dJIeMEHTapHbIe OMOJIOTUYECKHUE 3a/1ay, COCTaBJISTh CXEMBbI
MEPEHOCa BEIIECTB U IHEPTHUH B IKOCHUCTEMAaX (1IN MUTaHHUS);

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKHUE padOThl, COOIHOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHUE KPUTHUYECKU OIIEHMBATh M HHTEPIPETUPOBATH HHPOPMAIUIO
OMOJIOTMYECKOTO  COJIEP)KAaHUS, BKIIOYAIONIYI0 TIICEBJOHAYYHbIE 3HAaHUS U3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(pOpPMAIIUU, HAYUHO-TIOMYJISIPHBIC
MaTepualbl),  paccMaTpuBaTh  IJI00abHBIC  DKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTHU, (POPMHUPOBATH 110 OTHOUIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHbIE M YCTHBIE COOOIICHMUS,
000011ast GMOJIOTHUECKYI0 MH(POPMAIMIO M3 HECKOJIbKUX MCTOYHUKOB, TPAMOTHO
WCITIOJIH30BATh MOHATUIHBIN armapaT OMOJIOTHH.
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TEMATHYECKOE INTAHUPOBAHHUE C YKASAHUEM KOJIMYECTBA AKAJEMHUYECKHUX YACOB, OTBOAUMbIX HA
OCBOEHHE KAXKJIOM TEMbI 1 BO3MOKHOCTH UCITIOJIb30BAHUS 110 3TOM TEME JJIEKTPOHHBIX (IIU®POBBIX)
OBPA3OBATEJIBHBIX PECYPCOB

10 KJIACC (34uaca)
Bcero DJIeKTPOHHbIe M (poBbIe 00pa3oBaTeIbHbIE
pecypchl
Ne ni/m Tema ypoka
1 buonorus B cucreme Hayk 1 bubmorexa HOK
Y https://m.eds00.ru/863e6122https://m.edsoo.ru/863e632a

MeTo/1bl TO3HAHUS JKUBOW TPUPOIBI.
IT 6ota Ne 1 «U1

2 PAIRTHACCKT pabota ((FICHOBESOBARHC 1 bubnmoreka [{OK https://m.edsoo.ru/863e6122
pa3IMYHBIX METOAOB MPU U3YUEHUU
OMOJIOTHYECKHX 00BEKTOBY
brnonornueckue cucTeMsl, MPoOIecC

3 WOTIOTHICCKHE CHCTEMBI, HPOLIECCRT # HX 1 but6mmoreka [IOK https://m.edso00.ru/863e6564
H3y4YeHue
XUMUYECKHN cocTaB KJIeTKU. Bosa u

4 s 1 but6mmoreka IIOK https://m.edsoo.ru/863e674e
MUHEpaTbHBIE COTH

5 benku. CoctaB u cTpoeHue 6eIKoB 1 bubnmoreka [{OK https://m.edsoo.ru/863e6b72
depMeHTHI — OHMOJIOTHYECKHE KaTalTn3aTOPHI.
JlabopaTtopHas padota Ne 1 «3yuenue

6 . 1 bu6mmoreka IIOK https://m.edso0o.ru/863e6b72
KaTAIUTUYECKOW aKTUBHOCTH ()ePMEHTOB (HA
MpUMEpE aMUIIa3bl UM KaTala3bl)»
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OmnnonorBopenue. Jlaboparopnast pa6ota Ne 4

7 YrieBobl. JInummabt bubmuoreka I{OK https://m.edsoo.ru/863e6870
8 Hyxnennosbie kucnotel. ATO bubmuoteka [{OK https://m.edsoo.ru/863e6d5¢
9 HeTopHst 1 METOAEL H3YHEHNS KICTKH. bubmuoreka I{OK https://m.edsoo.ru/863e6e88
Kiterouynas teopus
10 KiteTka xak 1enocTHas )KuBasi CHCTEMa
CrtpoeHune 2yKapuOTUYECKON KIICTKH.
Jlabopartopnast pabora Ne 2 «M3yuenue
11 CTpoeI:{I/m II)<JI¢:T§)I< paCTe]j{Hﬁ, )KI/I]Z:)ITHBIX, rpuboB bubmmorexa [JOK
11 GaKTEpHi 10 MUKPOCKOTIOM Ha FOTOBBIX https://m.edso0.ru/863e6ffOhttps://m.edsoo.ru/863e716c
MHUKpOIIpenapaTax u ux OIUCaHHUE)
12* Obwen Bemects wm MeTabom3M. BrOCHHTES bubmuoreka [{OK https://m.edsoo.ru/863e766¢
Oenka. Peakiust MaTpUyHOTO CUHTE3a
13 Tpancnsiius — OuocunTte3 Oenka bubmmoreka LIOK https://m.edsoo.ru/863e7c98
14 dortocuHTe3. XEMOCHHTE3 bubmuoreka I{OK https://m.edsoo.ru/863e7aae
15 DHepreTuveckuii ooMeH bubnuoreka [{OK https://m.edsoo.ru/863e7dc4
16 KOHVT POIbHas pabOTa IO MaTepHaty, bubnuoreka LIOK https://m.edsoo.ru/863e796e
npoiaeHHOMY B 1 monmyroauu
JKu3HeHHBIN UK KIETKH. JIeneHne KIeTKH.
17 Muros. Jlaboparopuas padora Ne 3 bubmuoteka [{OK https://m.edsoo.ru/863e796e
«Habmroienre MuTO3a B KJIIETKaX KOHYMKA
KOpeIlIKa JTyKa Ha TOTOBBIX MUKPOIIpenapaTax»
18* HexkneTounsie (opMbl )KU3HH — BHPYCHI bubnuoreka L{OK https://m.edsoo.ru/863e7540
19 ®dopMBI Pa3MHOKEHUST OPTAHU3MOB bubmmorexa [JOK
https://m.eds00.ru/863e81b6https://m.edsoo.ru/863e831e
20 Meiio3 bubnmoreka [{OK https://m.edsoo.ru/863e7f4a
21 O0pasoBaHie i PasBHTHE NOJIOBBIX KICTOK. bubnmoreka [{OK https://m.edsoo.ru/863e81b6
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22

«M3ydeHne cTpOeHUS NOJIOBBIX KJIETOK HA
rOTOBBIX MUKpOIIpenapaTax»

I/IHI[I/IBI/II[yaJ'IBHOG Pa3BUTHEC OPraHU3MOB

bu6mmoreka LIOK https://m.edsoo.ru/863e8436

23

I'enetuka — HayKa 0 HaCJICACTBCHHOCTH U
U3MCHYUBOCTHU

bubnmoreka [{OK https://m.edsoo.ru/863e86f2

24

25

3aKOHOMEPHOCTHU HACJIEA0BaHUS IIPU3HAKOB.
MoHOTHOpUIHOE CKpPEIIMBaHUE
JurndpuiHoe cKpeuBaHue. 3aKoH
HE3aBHCUMOT'0 HACJICIOBAHUS PU3HAKOB

bubnmoreka [{OK https://m.edsoo.ru/863e8878

bubmuoreka [{OK https://m.edsoo.ru/863e89a4

26

CuernyieHHOe HACIeI0BaHUE TPU3HAKOB.
Jlaboparopuas padota Ne 5 «M3yuenue
PE3yJIbTaTOB MOHOTHOPHIHOTO U AUTUOPHIHOTO
CKpEIIUBaHUsS Y APO30(HIIbI Ha TOTOBBIX
MUKpOITpenaparax»

bubmuoreka [{OK https://m.edsoo.ru/863e8c60

27

I'eneruka nona. HacnenoBanre Npu3HAaKOB,
CLIETJIEHHBIX C I10JIOM

bubnuoteka [{OK https://m.edsoo.ru/863e8c60

28

NsmenuuBocts. HenacnencrsenHas
M3MEHYUBOCTH. JlaboparopHast pabota Ne 6.
Nzyuenne moauuKamoHHOW U3MEHYUBOCTH,
MOCTPOEHUE BapUALMOHHOIO pA/Ia U
BAPUALIMOHHON KPUBON»

bubnuoteka [{OK https://m.edsoo.ru/863e8efe

29

30*

Hacnencrennas namenunBocts. JlabopaTopHas
pabota Ne 7. «AHanu3 MyTauui y 1po30duisl Ha
TOTOBBIX MHKpOIpErapaTax»

I'enetuka yenoBeka

bubmuoteka [{OK https://m.edsoo.ru/863e8efe

bubnmoreka [{OK https://m.edsoo.ru/863e8d78

31
32

['omoBast kOHTpOJIBHAS paboTa

Cenexuus Kak HayKa U Ipolecc

bubnmoreka [{OK https://m.edsoo.ru/863e9214
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MeTo/1bl U JOCTUKEHUSI CEJIEKIIMU PACTEHUN U

33 1 bubmuoreka I{OK https://m.edsoo.ru/863e9214
KUBOTHBIX
34 buoTtexHoorus Kak oTpacib MPOU3BOJICTBA 1 bubmuoteka [{OK https://m.edsoo.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34

*- ygeT paboueli mporpaMMbl BOCITUTAHUS
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11 KJIACC (34uaca)

JJleKTPOHHBbIe HU(POBBLIE 00pa3oBaTeJbHbIE
pecypcsl

Ne n/m Tema ypoka
Bcero

1 DBOIOIUS U METO/IbI €€ N3YUECHUSI 1 bubmmoreka LIOK https://m.edsoo.ru/863ea20e
" it 00

2 CTOPHS DASBITILL IPSACTARICHHH O 1 bubmuoteka [{OK https://m.edsoo.ru/863e9570
HBOJIIOLMH

3 MHUKPO3IBOTIOIHSA 1 bubmmoreka LIOK https://m.edsoo.ru/863e9cle
[Tonmynsnus kak 3eMeHTapHas elMHUIA BUJa

. JIab 6ota Ne 1

4 11 9BOITIOTHH. abopatopHas pabota 72 1 Bu6miorexa [{OK https://m.eds00.ru/863e99c6
«CpaBHEeHHE BUIOB TI0 MOP(OIOTHYECKOMY
KPUTEPHIO»

5 JlBIKYLUIE CIUILL (S7IEMCHTApHBIC (akTOpbi) 1 bubnuoreka LIOK https://m.edsoo.ru/863e9dad
HBOJIIOLNH

6 EctectBenHblit 0TO0p U €ro popmbl 1 bubnuoreka [{OK https://m.edsoo.ru/863e9ed0
PesynbTaThl 5BOMIONNN: TIPUCTIOCOOIEHHOCTh
OpraHWU3MOB M BHUI000pa30BaHUE.

7 JlabopaTtopHas padota Ne 2 «Onucanue 1 bubmuoteka [{OK https://m.edsoo.ru/863e9fde
MPHUCIIOCOOJICHHOCTH OpTaHu3Ma U e
OTHOCHTEIIEHOTO XapaKTepay

8 Hanpasnenust u myTd MaKpo3BOJIIOIMH bubnuoreka [{OK https://m.edsoo.ru/863e9cle

9 HeoGpaTumocTs 3BoIOLIMN

10 Ucropwus sxu3nn Ha 3emiie 1 METOBI €€ 1

U3Y4YCHUS
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11 I'unoTe3bl NpOUCX0KACHUS KU3HU Ha 3emiie 1 bubmumoreka LIOK https://m.edsoo.ru/863ea5a6
12 PasBuTHE HHU3HH Ha 3eMIIC IO OpaM i 1 bu6mmoreka LIOK https://m.edsoo.ru/863ea6be
nepuoam
OCHOBHBIE 3TaIbl HBOJIOIMH PACTUTEIHLHOTO
13 M kuBOTHOTO Mupa. lpakTutieckas padora Ne 1 bu6mmoreka LIOK https://m.edsoo.ru/863ea8bc
1 «M3yueHune ucKomnaeMblx OCTaTKOB
PacTeHMi U KUBOTHBIX B KOJUIEKIIHIX )
14 KOHUTPOHBHM pabota no Marepuany, 1 bubmuoreka I{OK https://m.edsoo.ru/863ea48e
npoiiieHHoMy B | momyroauu
15 CoBpeMeHHas cucTeMa OPraHu4ecKoro Mupa 1 bu6nuoreka [{OK https://m.edsoo.ru/863eac2c
16 DBOJIOIMS YeJI0BEeKa (aHTPOIOTEHE3) 1 bubnmoreka [{OK https://m.edsoo.ru/863ead44
17 JiBmxymiue cuibl (pakTopbl) aHTPONOTreHe3a 1
18 OCHOBHBIE CTaIUU 3BOIIOINH YEJIOBEKA 1 bu6mmoreka LIOK https://m.edsoo.ru/863eaea2
19 YenoBedyeckne packl U MPUPOIHBIC a1l TAIIUN 1
9eIoBeKa
20 DKOoJ0Trus Kak HayKa 1
21 Cpenpl 00uTaHus U SKOJIOTHYecKre (GaKTOpPbI 1 bubnuoreka L{OK https://m.edsoo.ru/863eafec
Abuotnueckue (akropsl. JlaboparopHas
pabota Ne 3. «Mopdomnoruueckue
22 OCOOCHHOCTH PACTCHHI H3 PA3HBIX MECT 1 bu6mmoreka IIOK https://m.edsoo.ru/863eb10e
oburtanusy. JlabopatopHas padota Ne 4.
«BnustHEE cBETa HA POCT M pa3BUTHE
YEpPEHKOB KOJIEyCay»
23 buotnueckue hakTopsl 1 bub6muoreka LIOK https://m.edsoo.ru/863eb348
DKOJIOTUYECKHE XaPAKTEPUCTUKH TTOITYIISIIHH.
24 ITpakTuyeckas padora Ne 2 «ITogcuér 1

IIJIOTHOCTHU HOHyJISII_II/If/’I Pa3HbIX BUOOB
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pacTeHuin»

25 Coo01ecTBa OpraHu3MoOB — OHOIIEHO3 bu6mmoreka LIOK https://m.edsoo.ru/863eb46a

26 DKOJIOTMYECKHE CUCTEMBI (IKOCUCTEMBI) bub6mumoreka LIOK https://m.edsoo.ru/863eb46a
OCHOBHBIE TIOKA3aTEeJIN IKOCUCTEMBI.

27 Dkonorundeckue nupamuapl. CBoMCTBa 1 bu6mmoreka LIOK https://m.edsoo.ru/863eb5fa
skocucteM. Cykueccus

28 [IpupoiHbIE S5KOCUCTEMBI 1

29* AHTpPOINOTreHHbIE IKOCUCTEMBI 1

30 buocdepa — rnobdanpHas 3xocucTeMa 3eMiIu 1 bu6nuoreka L{OK https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYyIIeCTBOBaHMS OHochepsl 1 bubmmoreka LIOK https://m.edsoo.ru/863ebd16

32 YenoseuecTBO B Onocdepe 3emiu 1

33 BIIP/T'ogoBast KOHTpOJIBHAS paboTa 1 bubmmoreka LIOK https://m.edsoo.ru/863ebale

34* Cocy1iecTBoBaHUE NPUPOJIBI U YETOBEUYECTBA 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34

*- yder pabouei mporpamMmbl BOCIIUTAHUS
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MMPOBEPSEMBIE TPEBOBAHMSI K PE3YJIbTATAM OCBOEHMSI OCHOBHOM

10 KJIACC

OBPA30BATEJILHOM ITPOI'PAMMBI

Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero od0pa3oBaHusi

ChopMupoBaHHOCTh 3HAHHWIA O MECT€ W POJH OWOJOTHH B CHCTEME
HAyYHOTO 3HAHMSI €CTECTBEHHBIX HAYK, B (JOPMUPOBAHUN COBPEMEHHOM
€CTECTBCHHO-HAyYHOW KapTHUHBI MHUPAa M HAyYHOTO MHPOBO33PEHHS; O
BKJIAJIC POCCUUCKUX W 3apyOeHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
Oouosiorny; (YHKIMOHAJIHHONW TPAMOTHOCTH YEJIOBEKa I PEIICHHS
JKU3HCHHBIX 3314

YMeHHe packpbiBaTh COAEpKAHME OHOJNOTMYECKUX TEPMHHOB U
MOHSTHI: >KU3Hb, KIIETKA, OPraHu3M; MeTabonu3M (0OOMEH BEIlecTB U
MpEBpaIllCHUEe JHEPruM), TOoMeocTa3 (CaMoperyssius), YpOBHEBas
OpraHu3aIysl >KUBBIX CHUCTEM, CaMOBOCIIPOU3BEACHHE (PETpOTyKIIHS),
HACJIEJICTBEHHOCTh, K3MEHYHUBOCTh, POCT U PA3BUTHE

YMeHue u3narath OMOJIOTMUECKUE TEOpHH (KJIETOYHasl, XpOMOCOMHas,
MyTaimonHas), 3akonsl (I'. Mengens, T. Moprana, H.U. BaBunosa) u
yueHus: (0 LEHTpax MHOrooOpasus M HPOUCXOXKIEHHUS KYJIbTYPHBIX
pacrenuii H.W. BaBuiosa), onpenensiTe IpaHULbl UX TPUMEHUMOCTH K
JKUBBIM CHCTEMaM

YMeHue BialeTh METOJaMH HAaydyHOTO IIO3HAHUS B Ouosoruu
(HaOmro/leHNe W OINKCAHHWE JKUBBIX CHUCTEM, IPOIIECCOB M SIBJICHUM;
OpraHm3anys W  MpoBeJeHHE  OHOJOTMYeCKOro  JKCIepUMEHTa,
BBIJIBMDKEHUE  THUIIOTE3BI; BBISIBJICHHE ~ 3aBUCHMOCTH  MEXITY
UCCIIETyeMbIMU BETMYMHAMH, OOBSICHEHHE MONYYEHHBIX PE3yIbTaTOB,
WCIIOJIb30BAaHHBIX HAYYHBIX TIIOHSATHH, TEOPHA ¥ 3aKOHOB; yMCHHUE
JIeNIaTh BBIBOJIbI HA OCHOBAHUU TIOJYYEHHBIX PE3YJIbTATOB)

YMmenne BBIACIIATE CYHICCTBCHHBIC IIPU3HAKKW BHUPYCOB, KIICTOK
NPOKapHOT ¥  DYKapUOT, OJHOKJIETOYHBIX W  MHOTOKJIETOYHBIX
OpPraHuU3MOB;  OCOOCHHOCTM  IPOLECCOB  OOMEHa  BEUIECTB U
NpEeBpaIleHUs] DHEPrUHM B KJIETKe, (OTOCHHTE3a, IUIACTHYECKOTO U
DHEPreTH4ecKoro  oOMEHa,  XEMOCHHTEe3a,  MHTO03a,  Meio03a,
OIINIOAOTBOPECHUA, Pa3MHOXKCHMU, HHIWBUAYAJIbHOT'O Pa3sBUTUA
opraHusma (OHTOTeHe3)

YMeHre TpUMEHSATh TOJyYEHHbIE 3HAHUSA s OOBSCHEHUS
OMONOTMYECKUX TMPOIECCOB M SBICHHM, ISl TMPUHSATHS MPAKTUYECKUX
pelIeHUi B TOBCEHEBHOM XKM3HU B IEAX O0ecriedeHus: 0€30MacHOCTH
CBOETO 3/I0POBbS U 3JI0POBbS OKPYKAIOIIUX JIFOJIEH, COOTIOCHIS HOPM
TPaMOTHOI'O MOBEJIEHMS B OKPYXKAIOLIEH MPUPOJTHON CpeE; TOHUMAHNE
HEO0OXOAMMOCTH MCIOJIb30BAHUS TOCTHXKECHUH COBPEMEHHOW OMOJIOTUH
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Kon
NpoBEePsSIEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTAThHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/ibHOI NPOrpaMMbI CpeIHEro 001ero 0opa3oBaHus

1 OMOTEXHOJIOTHIA AJId paquOHAJIBHOTO IMPUPOJO0IIOJIb30BAHUSA

VYmeHue pe€miaTte SJIEMCHTAPHBIC TI'CHCTUYCCKHUE 3aJadd Ha MOHO- H
III/IFI/I6pI/IIIHOG CKpCIIMBAHUEC, CHCIVICHHOC HACJICIOBAHUC, COCTABJIATH
CXCMbI MOHOFI/I6pI/I,I[HOFO CKpPCIIUBAHUA JUIA npCeaACKa3zaHuAa
HACJICOJOBAaHUS IPU3HAKOB Y OPraHnu3MoOB

VMeHHe  BBINOJNHATH  J1A0OpAaTOpHBIE W NpPaKTHYECKHe  paboThl,
coOmonaTe mpaBwia mnpu pabore ¢ y4yeOHBIM U Ja0OPATOPHBIM

000pyI0BaHUEM

YMeHne KpUTUYECKH OLEHUBATh M UHTEPIPETUPOBATH HH(MOPMALIUIO
OMOJIOTUYECKOT0 COACPKAHUS, BKIIOYAIOIIYIO TICEBJOHAYYHbIC 3HAHUS
U3 pa3nuyHbIX UCcTOUYHUKOB (CMU, HayuyHO-IOMYJISpHBIE MaTepHAbl);
ATUYECKHUE AaCTEeKThl COBPEMEHHBIX HCCIEAOBaHUNW B OHOJIOTHH,
MEAMIMHE, OMOTEXHOJIOTHH

10

YMeHue co3iaBaTh COOCTBEHHbIE IMHUCbMEHHBIE M YCTHBIE COOOIICHMS,
000011251 OMOJIOTHYECKYI0 MH(OPMALMIO U3 HECKOIBKUX HCTOYHHKOB,
I'PaMOTHO MCIOJIb30BaTh MOHITHIHBIN ammapaT OMOJIOTHH

11 KJIACC

Kon
NpoBepsieMoro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHero o01mero 00pa3oBaHus

ChopMupoBaHHOCTh 3HAHMH O MecTe€ W POJM OUOJOTMHM B CHCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HayK, B (POPMUPOBAHHUU COBPEMEHHOM
€CTECTBEHHO-HAyYHON KapTHHBI MHpPa M HAy4yHOI'O MHMPOBO33PEHUS;
0 BKJIaJIe POCCHUMCKHMX M 3apyOeKHBIX Y4YEHBIX-OMOJIOTOB B pa3BUTHE
Oouonoruu; (yHKIUOHAJIBHOW T'PAMOTHOCTH YEJIOBEKAa JJIsl pelIeHUus
JKU3HEHHBIX 33]1a4

YMeHue packpbiBaTh COJEpXaHUE OWOJIOTMYECKUX TEPMUHOB H
MNOHATUI: BUJA, MOMYJSALUS, TeHO(OH, IBOJIOLMS, JBHXKYILIUE CHIIBI
(dakTopsr) ABOJTIOINH, MPUCTIOCOOIEHHOCTD OpraHU3MOB,
BU000pa30BaHue, 9KOJIOTMUYECKUE (baxTopsl, HKOCUCTEMA,
MPOIYIIEHTHI, KOHCYMEHTHI, PEAYIEHTHI, IIeTIA MATAHHSI, YKOJIOTHIeCKast

nupamua, OuoreoreHos, onochepa

YMeHue uznarate OMOJIOTHYECKHE TEOpUH (IBONMIOLMOHHAs Teopus Y.
JlapBuHa, cUHTeTHYECKas Teopus 3BOJTIOIHH), 3aKOHBI u
3aKOHOMEpHOCTH (3apojpliieBoro cxoacrtsa K.M. bapa, dyepenoBanus
IJIaBHBIX HampasiaeHud u nyred spomonnn A.H. CeseprioBa, ydeHus o
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Kon
NpoBEePsSIEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTAThHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/ibHOI NPOrpaMMbI CpeIHEro 001ero 0opa3oBaHus

ouochepe B.M.  Bepnauckoro), ompenensTh  TIPaHUIBI  HX
MPUMEHUMOCTH K JKUBBIM CHCTEMaM

YMenue BJIaACTh MCTOAAMHW HAYYHOI'O0 IIO3HAHHA B ouooruu
(Ha6J'IIOI[eHI/Ie H OIHCAaHHUEC XHBBIX CHCTEM, IIPOLECCOB U ﬂBHCHHfI;
opraHu3anusa u MMPOBCACHUC OHOJIOTHYECKOT0 9KCIICPUMCHTA,
BBIIBHXKCHHUEC THUITIOTE3bI, BBIABJICHUC 3aBUCUMOCTHU MCXKOY
HUCCICAYCMBIMH BCJIIMYMHAMU, 00BsICHEHHE IMOJIYYCHHBIX PE3YJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOH?ITI/Iﬁ, Teopnﬁ N 3aKOHOB; YMCHHC
ACJIaTh BBIBOABI HA OCHOBAHUHU IMOJTYYCHHBIX pesyanaTOB)

VYmenune BBIACIIATh CYHIECCTBCHHBIC IIPU3HAKKU CTPOCHUA OMOJIOTMYECKUX
OOBEKTOB:  BHJOB,  MOMYJSIUH, MPOIYIEHTOB, KOHCYMEHTOB,
pEIyLeHTOB, OMOTE€OIICHO30B M JKOCHUCTEM; OCOOCHHOCTH MPOIIECCOB
HACJICICTBEHHOMN WU3MEHYUBOCTH, €CTECTBEHHOT'O orbopa,
BHUJI000pa30BaHMs, MPHUCIOCOOJICHHOCTH  OpPraHU3MOB,  JCHCTBUA
DKOJIOTHYECKUX (DaKTOPOB HA OPraHM3MBI, IIEPEHOCA BEIIECTB U MOTOKA
OHEPTUU B 3KOCHCTCMAX, aHTPOIIOICHHBIX H3MEHEHUN B SKOCHCTEMAax
CBOEH MECTHOCTH, KPyrOBOPOTa BEIECTB U OMOTCOXUMHYECKUX IHKIIOB
B Onocdepe

YMmenue MNPUMCHATH IMOJIYYCHHBIC 3HaHUA JIIA 00BSICHEHHS
OMOJIOTMYECKUX IPOIECCOB U SIBICHHUH, JUIS MPUHATUS NPAKTHYECKUX
pellieHuii B MOBCEAHEBHON KM3HU B LIEsX oOecrieueHns 0e30MacHOCTH
CBOETO 37I0POBBS U 37I0POBbsl OKPYXAIOIIUX JIIOJIEH, COOI0ICHUST HOPM
IPaMOTHOIO MOBEJIECHUS B OKPYKAOIIEH IPUPOAHON Cpelie; MOHUMaHUe
HEO0XO0IMMOCTH HUCIIOJIb30BaHUS JOCTHKEHUN COBPEMEHHOM OMOIoruu
JUTSL PAlMOHATBHOTO MPHPOIOTIONIE30BAHHSI

YMeHue pemath 3JIeMEHTapHble OMOJIOTHYECKUE 33a/1a4yM, COCTaBIIAThH
CXEMBbI IIEpEeHOCa BEUIECTB M SHEPTUHU B SKOCHCTEMaX (LIeNU MUTAHMS])

YMeHne BBIONHATH JAOOpaTOpHBIE W IpaKTU4YecKue paboThl,
cobmoaTh mpaBwia npu pabore ¢ y4eOHBIM U Ja0OpaTOPHBIM
000py1I0BaHHEM

YMeHrne KpPUTHYECKH OLEHHBAaTh U MHTEPIPETUPOBaTh HH(OpPMAIHIO
OMOJIOTMYECKOr0 COJEpKaHUsl, BKIIOYAIOIIYIO TICEBJIOHAYYHbIE 3HAHUS
U3 pa3aMuHbIX UCTOYHHUKOB (CMU, Hay4dHO-TIOMYJIsIpHBIE MaTepUabl);
paccMaTpuBaTh rJ100aIbHbIE HKOJIOTMUYECKHE poOIEMbI
COBPEMEHHOCTH, (hOpMHUpPOBATH MO OTHOLIEHHIO K HUM COOCTBEHHYIO
MO3ULUIO

10

YMeHne co3naBaTh COOCTBEHHBIE NMTMCHMEHHBIC M YCTHBIE COOOIICHWS,
000011128 OMONIOTUYECKYI0 UH(POPMALIMIO U3 HECKOJIBKHX HCTOYHHUKOB,
PaMOTHO MCIIOJIb30BaTh MOHITUIHBINA anmnapaT OHOJIOTHH
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IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT CO/lepPKAHUS
1 buonorus kak Hayka

11

buonoruss — Hayka o »xuBod mnpupoze. Ponp Ouonoruu B GopMHUpPOBaHUU
COBPEMEHHOU Hay4HOU KapTUHBI Mupa. CuctemMa OMOJIOTHYSCKUX HAYK

1.2

MeTonbl TO3HAHUS JKUBOH TPHPONABI (HAOIIOACHHE, SKCIICPUMEHT, OMHCAHHE,
U3MEpeHne, Kiaccuukanus, MOACIUPOBAHUE, CTAaTHCTHYECKas oOpaboTka
JTAHHBIX)

JKuBBIe cCTEeMBI B X OopraHu3anus

2.1

Xuseie cuctembl (OMOCHMCTEMBI) Kak MpeaMeT u3ydeHust omosnoruu. CBoiicTBa
OMOCHCTEM M MX pazHooOpasue

2.2

YpoBHU oOpraHuzanuy OHOCHUCTEM: MOJEKYJISIPHO-TEHETUYECKUMN, KIIETOYHBIMH,
OpraHU3MEHHbIH, ONMYJIALIMOHHO-BUI0BOM, SKOCUCTEMHBbIH, OMOoCc(hepHbIH

XHUMHUYECKUH COCTaB U CTPOCHUC KIICTKH

3.1

XHUMHUYECKHUH COCTaB KJIIETKH. XHUMHYCCKHUE 3JICMEHTEI: MaKpO3JICMCHTBI, MUKPO-
9JICMCHTBI. Boz:a U MUHCPAJIbHBIC BCIICCTBA. (DyHKIII/II/I BOABI 1 MUHCPAJIbHBIX BC-
II€CTB B KIICTKC. HOI[,I[Cp)KaHI/IC OCMOTHYECKOIo OanaHca

3.2

benku. CoctaB u cTpoeHue OenkoB. AMMHOKHCIOTBI — MOHOMEpPBI OEJIKOB.
He3zameHumMble W 3aMEHHMbIE aMHHOKHCIOTHI. AMUHOKHCIOTHBI  COCTaB.
YpoBHU CTPYKTYphl OEKOBOWM MOJIEKYJIbl (IIEpBUYHAs, BTOPUYHAS, TPETUUHAS U
YeTBepTUYHAsl CTPYKTypa). XHUMHUYECKHe cBoiicTBa OenkoB. buonoruueckue
byHKIMHM OEIKOB.

®epMeHTHl — OHosornyeckue karaiauzaTopbl. CTpoeHue (QepMeHTa: aKTHUBHBIN
HeHTp, cyOcTpaTHas crenuduuHocts. Kodepmentsl. Butamuuel. OTinums
(bepMEHTOB OT HEOPraHMYECKUX KaTaJIu3aTOPOB

3.3

VYrneBoapl: MOHOcaxapuasl (IJII0K03a, pubo3a U Je30Kcupu0o03a), aAnucaxapuibl
(caxapo3a, JaKTO3a) W ToOJIMcaxapuisl (Kpaxmall, TJIMKOTEH, IIeJUII0JI03a).
buonoruueckue GpyHKIIUN YIIIEBOIOB.

Jlunuasl:  TpUrIMLEpUIbl,  cTepounbl,  ¢ochonunuasl.  'uapodunbHO-
ruipo@oOHble  cBoMcTBa. buomornueckue ¢yHkuuun saunuaoB. CpaBHEHHE
YTJI€BOJIOB, OCJKOB U JIMIU/I0B KaK MICTOUHUKOB SHEPTHH

3.4

Hyxnennossie kucnorsr: JJHK n PHK. Hykiieotuasl — MOHOMEPBI HYKIEMHOBBIX
kucinotT. Crpoenne u ¢ynxmuu JHK. Crpoenne u ¢dynxmum PHK. ATO:
CTpoeHHe U PpyHKIUU

3.5

[utonmorust — Hayka o kietke. Kiierounas reopusi. MeToabl U3y4eHUs KIETOK

3.6

Knerka kak menoctHas xuBas cucrema. OOIye MpU3HAKU KIETOK: 3aMKHYyTast
HapyxHast mMemOpana, monekynbl JIHK kak reHernueckuid ammapar, cucrema
CHHTE32a OerKa

3.7

Tunel KIETOK: IYKApUOTUYICCKAsA U MPOKAPUOTUYICCKAA. OcoOeHHOCTH CTPOCHUA
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MPOKApUOTUYECKOW  KJIeTKU. Knerounas crenka Oaktepuii. CtpoeHue
AYKApUOTUYECKOU KJIETKU. OCHOBHBIE OTJIMUMSA PACTUTEIBHOM, KUBOTHOM U
TrpUOHON KIICTKH

3.8

IToBepXHOCTHBIE CTPYKTYphl KJIETOK — KIJIETOYHAs CTEHKA, INIMKOKAIMKC, HX
¢ynkiun. [lnazmarudeckas memOpana, e€ cBoiictBa u pynkuuu. L{uronnasma u eé
opraHouzipl. OHOMeMOpaHHBIE OPraHOM/bl KJIETKU: SHAOIUIa3MaTHYeCcKas CeTb
(OIIC), anmapar ['onbaxu, Jm3ocoMsbl. [lonyaBTOHOMHBIE OpPraHOW/IBI KIIETKU:
MUTOXOHAPUH, IuIacTuipl. lIponcxoxkneHne MUTOXOHAPUM M IUTaCTHXA. Bumisl
wiactua. HememOpaHHBIE OpraHOWABI KJIETKU: PHOOCOMBI, KJIETOYHBIA IIEHTP,
PECHUYKH, KTYTUKH. DyHKIIMN OpraHouI0B KJIETKU. Brirouenus

3.9

SAnpo — perymaropHslii meHtp kietku. CTpoeHue sizpa: siaepHas 00oJouka,
KapHuoILIa3Ma, XpOMATHH, SIAPBIIIKO. XpPOMOCOMBI

3.10

TpchnopT BCIICCTB B KIICTKEC

)KI/ISHGZIGSITG.HBHOCTI) KIJIICTKH

4.1

OOMeH BelecTB, WK METa0O0IU3M. ACCUMMISIIMS (IIJIaCTUYECKU 0OMEH) U AucC-
CUMWIIALUS (SHEpreTHYecKuii 0OMEH) — JIBeé CTOPOHBI €IWHOTO MpoIecca MeTa-
6omm3ma. Tumel oOMeHa BemiecTB: aBTOTPOMHBIA H  TETEPOTPO]HBIIA.
Pouib hepMeHTOB B 0OMEHE BEIIECTB M MTPEBPAIICHUH YHEPTHH B KIIETKE

4.2

®orocunre3. CBeroBas u  TemHoBas  ¢a3zbpl  ¢dorocuHTe3a. Peakiuun
dorocunTe3a. hdekTuBHOCTL (HOTOCHHTE3a. 3HAUCHHE (POTOCHHTE3A IS YKU3HU
Ha 3emuie. BnusiHue ycioBuii cpenpl Ha HOTOCUHTE3 M CIIOCOOBI MOBHIIICHUS €r0
IIPOYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XEeMOCHUHTE3upylouue OakTepuu. 3HAUeHHE XEMOCHUHTEe3a s
JKU3HH Ha 3emJie

4.3

OHepreTuyeckuii OoOMeH B KjeTke. PaciienieHue BellecTB, BbIIEICHHE U
aKKyMYJMpOBAaHHE SHEPrUM B KIETKE. OTambl 3HEPreTHYecKoro oOMeHa.
I'mukxonmn3. bpoxenue n ero Buisl. KucinoponHoe OKHMCIEHHE, WIN KIETOYHOE
JbixaHue. OPPeKTUBHOCTh IHEPreTHUECKOro 0OMeHa

4.4

Peakuuu matpuyHoro cunresa. ['enernueckas napopmanus u JJHK. Peanuzanus
IreHEeTU4ecKOo MHpopManuu B KieTKe. ' eHeTnyeckuid KOJX M €ro CBOMWCTBA.
Tpanckpunuuss — marpuusbiii cunte3 PHK. Tpancmsuust — 6uocunTes Oenka.
KonupoBanue aMuHOKUCIOT. Posib pubocoM B 6uocuHTe3e Oenka

4.5

Hexknerounsie popmsl xu3Hu — Bupycsl. Uctopust otkpsiTus Bupycos (/.M. VBa-
HOBCKUI). OCOOEHHOCTHM  CTpPOEHHS UM  JKM3HEAEATEIbHOCTH  BHUPYCOB.
bakrepuodaru. bone3sHu pacTreHHi, XMBOTHBIX U YEJIOBEKa, BBI3bIBACMBIC
BUpycamu. Bupyc ummynonedumura uenoseka (BUY) — Bo3dyaurens CIIM/a.
[TpodmiakTuka pacupocTpaHeHUsl BUPYCHBIX 3a00s1eBaHui

Pazmuoxxenue u HHAWBUAYAJIbHOC PA3BUTUC OPTaHU3MOB

5.1

Knerounslii 1uKJI, WIM KU3HEHHBIA IMKJI KieTkd. HHTepdasa um MuTO3.
[Tpoueccel, npotekatoniye B uHTepdasze. Perumkanus — peakuus MaTpUYHOTO
cure3a JIHK. Crpoenune xpomocom. XpoMOCOMHBIMH Habop — KapuOTHIL.
JumiontHbId 31 TarIOuIHbIN XPOMOCOMHBIE HaOOpHI.
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Xpomaruasl. LluTosornyeckue OCHOBBI  PAa3MHOKEHHUS W MHAUBUYAJTBHOIO
pPa3BUTHS OPTaHU3MOB.

Henenue kinerku — wmuto3. Craaum muto3a. lIporecchl, mpoucxomsuye Ha
pa3HBIX CTAAMSAX MUTO3a. BUONIOrHYecKuid CMBICI MUTO3a

5.2

@opMBl pa3sMHOKEHHS OpPraHU3MOB: Oecriojoe U IojoBoe. Buuel Gecrosoro
pPasMHOXKEHUS: JIeJIeHHE HaJABOE, I[IOYKOBAaHME OJHO- M MHOI'OKJIETOYHBIX,
CropooOpa3oBaHUE, BETreTaTUBHOE Pa3MHOXKEHUE. HckyccTBeHHOE
KJIOHUPOBaHHE OPIaHU3MOB, €r0 3HaAUEHHE JUIsl CeJIEKLIUU

5.3

[TomoBO€ pa3MHOKEHHUE, €T0 OTJIMYUS OT OECIIONOTO.

Meiio3. Cramum wmeito3a. Ilporecchl, npoucxomsuiye Ha CTaausaxX Meiosa.
IToBenenue xpomocom B Meino3ze. Kpoccunrosep. buosiormyeckuii cMmbICi U
3HaueHue Meiio3a

5.4

["amerorenes — mpoiiecc 00pa3oBaHuUs MOJIOBBIX KIIETOK y >KUBOTHBIX. [lomoBbie
JKeJe3bl: CEMEHHUKHU U SIMYHUKH. OOpa3oBaHUE U Pa3BUTHE IMOJIOBBIX KJIETOK —
ramer (crepmaro3oujl, sifleKiIeTka) — ciepmMarorene3 u ooreHe3. OcoOeHHOCTH
CTpOEHHUS SIMIEKIETOK U ciepMaTo3ou10B. OmnoorBopenue. [lapreHorenes

5.5

WupuBuayansHoe — pa3BuTue  (OHTOreHe3).  OMOpHOHAJIBHOE  pa3BUTHE
(aMOpuorenes). DTanbl SMOPUOHAIBHOTO Pa3BUTHS Y MO3BOHOYHBIX JKUBOTHBIX:
npoOienue, racTpyisanus, opraHorenes. IloctamOpuonansHOe pasButue. Tursl
[OCTAMOPHUOHAIIBHOTO Pa3BUTHUSA: MpsAMOe, HempsMoe (JIMYMHO4YHOE). BnusiHue
cpezbl Ha pa3BUTHE OPraHU3MOB; (HDaKTOpbI, CHOCOOHBIE BBI3BIBATH BPOKIEHHBIC
YPOJICTBA.

Poct u pa3zButue pactenuil. OHTOreHe3 IBETKOBOT'O PACTEHUS: CTPOCHUE CEMEHH,
CTaJIUH Pa3BUTHSI

HacnencTBeHHOCTh M H3MEHUYHUBOCTD OpraHn3MOB

6.1

IIpenmer u 3amaun reHetuku. Mcropust pa3BUTHS T€HETUKU. BKItax poCcCUrCKUX
W 3apyOeXHBIX  yUY€HBIX B  pPa3BUTHE TEHETUKU. MeToabl  TeHETHUKH
(THOpPUIOTOTUYECKHHA, LIUTOr€HETUYECKUM, MOJIEKYJISIPHO-TEHETUYECKUIN).
OcCHOBHBIE TE€HETHYECKHE MOHTHS. ['eHeTHUecKkass CUMBOJIMKA, UCTIOJIb3yeMas B
CXEMax CKpEIIMBAHUMI

6.2

3aKOHOMEPHOCTH HACTEOBaHUsl TPU3HAKOB, YyCTaHOBIEHHbIE [. Mennmenem.
MoHoruOpuiHoe CKpeuMBaHue. 3aKOH eIWHOO0Opa3usi TUOPUIOB TEPBOTO
nokoneHuss. IlpaBuino poMHHMpOBaHMS. 3aKOH pAacIIEIUICHUS [PU3HAKOB.
I'mnoresa unctotsl ramer. [loJTHOE M HEMOJIHOE TOMUHHUPOBAHUE.

JurubpunHoe ckpemuBaHue. 3aKOH HE3aBUCHUMOTO HACJIETOBAHHS IMPU3HAKOB.
[{uToreHeTH4YeCKUE OCHOBBI JUTHOPUIHOTO CKPEUIMBAHMS. AHATU3UPYIOIIEe
ckpeumuBanue.  Mcnonb3oBaHWE — aHAIM3UPYIOIIETO  CKPELIMBAHMS IS
olnpeziesieHusl TeHOTHIIA 0CO0U

6.3

CuenneHHoe HacleqoBaHue npu3HakoB. Pabora T. Moprana mo cremieHHOMY
HacJIeJOBaHWIO  TeHOB. HapyiieHune  creruieHus T€HOB B pe3ynbTare
KPOCCHUHTOBEpa. XPOMOCOMHAsl TEOpHUsl HACIEIACTBEHHOCTU. ['eHeTnueckue
KapThl.

I'eneTnka mnosia. XpOMOCOMHOE OMNpENEICHHE MoJida. AYTOCOMBI U TOJOBBIE
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XpOMOCOMBI. I'omorameTHple U réeT€poraMeTHbIC OpPIraHHU3MBI. HaCJ'ICIIOBaHI/Ie
IMPU3HAKOB, CHCIIJICHHLIX C I1OJIOM

6.4

N3meHunBOCTh. BUIBI M3MEHUYMBOCTH: HEHACJCIACTBEHHAs W HaCJIEACTBEHHAs.
Ponb  cpenbl B HEHACHEACTBEHHOM  M3MEHUMBOCTH.  XapaKTEPUCTHUKA
MOIU(DHUKAIIMOHHOW W3MEHYMBOCTH. BapWalMOHHBIA P W BapUaIOHHAsS
kpuBasg. Hopma peakuun npuszHaka. KonrmyecTBeHHbIE U Ka4€CTBEHHBIE MTPU3HAKHU
1 uX HopMa peakiun. CBOKCTBa MOIM(DUKAIIMOHHOW N3MEHUYUBOCTH

6.5

HacnencrBenHas, wWiIM TeHOTHNHMYECKas, W3MEHYMBOCTh. KomOuHaTHBHas
M3MEHUYMBOCTb. Melo3 M MOJOBOM HpoLecC — OCHOBA KOMOMHATHBHOM
U3MEHYMBOCTU. MyTanoHHass u3MeHuuBocTh. Kiaccuukanus MyTaruii:
TE€HHbIE XPOMOCOMHBIE, T€HOMHBIE. HacToTa U NpUYUHBI MyTanuii. MyTrareHHble
(bakTopbl. 3aKOH TOMOJIOTHYECKUX PSJIOB B HACIEICTBEHHOM u3meHunBocti H.U.
Basuiiosa

6.6

I'enetuka uyenoBeka. Kapuotun uyenoBexka. (OCHOBHBIE METOAbl TE€HETUKH
YeNIOBEeKa: TeHeaJOrHYeCKuii, OJIM3HELIOBBIH, UTOTEHETHYECKUH,
OMOXMMHYECKHH, MOJIEKYISIpHO-TeHeTH4eckuil. COBpEeMEHHOE OIpeeeHue
TEHOTHUIIA: MTOJIHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHKE, B TOM YHCIIE C
nomotbto [I[[P-ananu3a. HacneactBennbie 3a0oiieBaHUsl 4YENIOBEKA: TEHHBIC
0ose3nu, OONE3HN C HACIEACTBEHHOH MpPeapaciioioKeHHOCThIO, XPOMOCOMHBIE
6one3nu. ComMaTuyeckue U IeHepaTUBHble MyTauuu. [IpuHIMIBL 310pOBOTO
oOpa3a KHU3HU, JAMATHOCTUKH, TPOPHUIAKTUKH | JICYCHHUS TEeHETHUYECKHUX
Oone3Hell. MeauKo-reHeTHYeCKOe KOHCYJIbTUPOBAaHUE. 3HAUEHHUE MEAUIIMHCKON
TeHETHKH B MPEAOTBPAIICHUH U JICYCHUH FeHEeTUYECKUX 3a00JIeBaHHI YeI0BEKa

Cenekiusi opranu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexkuuss Kak Hayka M IpolecC. 3apOoXJEHHE CEeJEKIHU U JIOMECTHUKAIMS.
VYuyenne H.M. BaBwioBa o0 TIeHTpax MPOUCXOXKICHUS M MHOrooOpaszus
KYJIbTYPHBIX pacTeHuil. LIeHTpbpl mpoucxXokaeHusl JOMalIHUX KUBOTHBIX. Copr,
IOpOJa, LITAMM

7.2

CoBpemeHHbIE METOJbl CeleKUHMHd. MaccoBbli M MHAMBUAYAJIbHBI OTOOpHI B
CEJIEKIIMM PacTeHMH W JKUBOTHBIX. OILIEHKa JKcTepbepa. bIM3kopoacTBEeHHOE
ckpemyBanue — MHOpuauHr. Yucras nuaus. CKpemyBaHHE YHMCTHIX JIMHUM.
['eTepo3uc, nnu rubpuanas cuia. HepoacTBeHHOe CKpelMBaHUe — ayTOPUIMHT.
Otpanénnas rubpuauzanuss u e€ ycnexu. VICKycCTBEHHBIM MyTareHes u
MOJIyYCHUE IOJIMILUIONAOB. JIOCTHXKEHUSA CENEKUUM PACTEHWM, >KUBOTHBIX U
MUKPOOPraHU3MOB

7.3

buorexHosoruss kKak oOTpacib MNPOU3BOJACTBA. ['€HHAas WHXEHepUs. OTambl
co3manust pexombunantHo JIHK wu Tpancrenneix opranmsmoB. Kierounas
nHxeHepus. Kiietounblie KylIbTypbl. MUKPOKIIOHATBHOE PA3MHOXKEHUE PACTCHUM.
KiionupoBanue BBICOKOMPOAYKTUBHBIX CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.
Okonoruyeckue M otudyeckue  mpobimempl. MO  —  reHeruuecku
MOIU(PUIIMPOBAHHBIE OPTAHU3MBI
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11 KJIACC

Kon IIpoBepsieMblii 31eMeHT cOepPKAHUA

1 DBOJIIOLUOHHAS OUOIOrUs

OBOJIIOIIMOHHAS TEOPHS U €€ MECTO B OHOJIOTHH.

CBuzerenscTBa  SBOJIONHMH.  [lal€OHTONOTMYECKHE:  MOCIIEAOBATEIbHOCTD
IHOABJICHUA BHUJOB B MMaJICOHTOJIOTMYSCKOM JICTOIIMCHU, MCPEXOJIHBIC (I)OpMBI.
Buoreorpaduyeckue: cxomctBo u paznuuue (GayH U (GIOp MATEPUKOB U
1.1 | ocTpoBOB. DMOPHONIOTHYECKHE: CXOACTBA M pa3Nuius SMOPHOHOB pa3HBIX
BUI0B IIO3BOHOYHBIX. CpaBHI/ITeJIbHO-aHaTOMI/I‘-ICCKI/IeZ T'OMOJIOTHYHBIC,
AHaJIOTUYHBIC, PYAUMCHTApPHLBIC Oprassbl, aTaBU3MBI. MOJICKYHHPHO'
OMOXMMHYECKHE: CXOACTBO MEXAaHM3MOB HACIICJICTBEHHOCTH W OCHOBHBIX
MeTa0OJIMUECKUX MTyTeH Y BCEX OPraHU3MOB

OpomounonHas teopus Y. JapBuna. [Ipennocbulku  BO3HUKHOBEHUS
12 JapBuHU3Ma. J[BHXKyIMe CHUJIbl 3BOJIIOLMU BUIOB 1o JlapBuHy (M30BITOYHOE
' pa3MHOXXEHUE npu OTPaHUYEHHOCTU  PECYPCOB, HeonpeaenéHHas

W3MEHYMBOCTh, 00pH0a 3a CYIIECTBOBAHHUE, ECTECTBEHHBIH OTOOP)

13 Cunrerndeckas Tteopus sBomtouuu (CTD) u OCHOBHbIE €€ TOJOXKEHUS.
' MuxkposBostonus. [Tomynsiius Kak eIMHNIIA BUAA U SBOJTIOLUN

JBuxymiue cuibl ((akTopbl) ABOJIOLMUA BUAOB B MPHUPOAE. MyTallMOHHBIHI
nporecc ¥ KOMOMHATUBHAST W3MEHYHMBOCTb. 1Oy ISIIMOHHBIC BOJIHBI U Apeid
reHoB. M3omsiiust 1 Murpanusi. EcTecTBeHHBIN 0TOOp — HAINPaBISIONHi (haKkTop
14 sBomoLU. POPMBI €CTECTBEHHOT'O 0TOOPA.

' [Tprcrioco0NeHHOCT, OpPraHu3MOB Kak pe3yiabTaT dBomronuu. [Ipumepsl
PUCTIOCOOIEHUH Y OpraHu3MoB. ApoMop(}o3bl U U0 JaNTalUH.

Bung u  BunmooOpazoBanume. Kpurepum  Buga.  OcHOBHblE  (OPMBI

BHJ1000pa30BaHMs: Teorpaduueckoe, IKOJTOTUIECKOe

15 MakposBomtonusi. @opmbl  3BOMIOLMU:  QUIETHYECKas,  JUBEpreHTHas,
' KOHBEpreHTHasi, napamienbHas. HeoOpaTuMocTh 3BONIIOLIUU

2 Bo3HHKHOBEHME U pa3BUTHE KU3HU Ha 3eMJie

JloHayuHBIE T@peaCTaBIEHUS O 3apOKICHUM JKU3HUA. HayuyHble Tumoressl
BO3HMKHOBEHHUS >KM3HM Ha 3emie: a0HoreHe3 W MaHCHepMUsa. XUMHUYECKas
2.1 HBOJTIOIUA. DKCIIEPUMEHTAIBLHOE TMOJATBEPKACHHE XUMHUYECKOW HSBOJIOIHH.
Havansnbie stanbl Ouonorndeckoid aomtonuu. ['unoreza PHK-mupa. TlepBoie
KJIETKH U UX 3BOJOIMA. POPMUPOBAHHE OCHOBHBIX T'PYIIT XKUBBIX OPTAHU3MOB

PasButne xu3Hm Ha 3emuie mo spaM M nepuonam. Karapxein. Apxelckas u
npoTepo3oiickas apel. [lameo3oiickas spa W e€ mnepuojbl: KeMOpHUHCKHUH,
2.2 OpJIOBUKCKHW, CWIYPUHCKHM, JEBOHCKHW, KaMEHHOYTOJbHBIM, IEPMCKHIA.
Me3so3olickas 3pa 1 €€ nepruoibl: TPUACOBBIN, FOPCKUNA, MEJIOBOM.

KaiiHo30iickass 3pa W e T[epuojbl:  TAJCOr€HOBBIN, HEOT€HOBBIM,
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AHTPOIIOTEHOBBINA. XapaKTEPUCTUKA KIMMAaTa M TEOJIOTMYECKHUX ITPOLIECCOB.
OCHOBHBIE 3Tallbl 3BOMIOIMH PACTUTEIBHOIO U JKUBOTHOTO MHUpa. ApoMop(o3bl
y pacTeHuil U KUBOTHBIX. IlosiBIEHUME, pacuBeT U BBIMHUPAHHUE TPYII KUBBIX
OpraHu3MOB

93 CucremMa OpraHM4eckoro Mupa Kak OTpakeHue -HBoyoluu. OCHOBHBIE
' CUCTEMATUYECKHUE TPYIIIbI OPraHU3MOB

DOBOJIIOLMS YeJIOBEKAa. AHTPOIOJIOTUsS KaKk Hayka. Pa3BuTue npencTtaBieHUNA O
MIPOUCXOKICHUM 4YelloBeKa. MeToapl u3ydeHusi aHTporioreHesa. CxoicTBa u
24 pa3nuyus 4elioBeKa U )KUBOTHBIX. CUCTEMAaTHYECKOE MOJI0KEHHE YeTIOBEKa.

' JBmwxymme cuibl (pakTopsl) aHTpororene3a. HacnencrBeHHas N3MEHYMBOCTD U
ecTecTBeHHbIH 0TOOp. OOuIeCTBEHHbIH 00pa3 KU3HHU, WM3TOTOBJICHHUE OpPYAUM

TPY/1a, MBIIJICHUE, PEYb

OcHOBHBIE CTaUM U BETBHU JBOJIOLUU YEJIOBEKA: aBCTPAJIONUTEKH, YesoBek
95 ymensid, YenoBek mnpsaMoxonsdmui, YemoBek HeaHAEpTanbCKui, Yenosek
' pasyMHbId. Haxoiku MCKONaeMbIX OCTaHKOB, BpeMsl CYIIECTBOBaHHUsA, 00acTh

pacnpocTpaHeHus, 00bEM rOJIOBHOTO MO3ra, 00pa3 >KU3HU, OPYAUS

Yenoeyeckne packl. OCHOBHBIEC OOJIBIIINE PACKHL: €BPOTICOHIHAS (€Bpa3uiicKasi),
HETrpo-aBCTPAIONIHAS (3KBaTopuanbHasi), MOHT'OJIOUAHAS (a3marcko-
2.6 amepuKaHckas). YepTbl NpUCHOCOOIEHHOCTH NpeACTaBUTENEH 4YeloBeYeCKUX
pac K YCIOBHUSAM CyIIEeCTBOBaHMsS. EIMHCTBO uenmoBeueckux pac. Kputuka
pacusma

3 Opraau3Mbl ¥ OKpYXkarolas cpeaa

OKoJyorusi Kak Hayka. 3aladyd U pas3zelibl SKOJIOrMHU. MeToabl 3KOJIOTHYECKUX
3.1 UCCIIeIOBaHUM.  DKojoruyeckoe  MupoBo33zpeHue.  Cpenpl  oOMTaHUS
OpraHM3MOB: BOJIHAsl, HA3€MHO-BO31yIIIHAS], IOYBEHHAs, BHYTpUOPraHU3MEHHas

Oxonoruyeckue ¢akropel. Kiaccupukanuss dKoIorH4YecKuX  (HakTopoB:
3.2 abnoTuyeckne, OMOTHYECKHE M aHTpONoreHHbIC. JleficTBHE 3KOIOTHYECKUX
(haKTOpOB HA OPraHU3MBI

AbGuoTnueckue (GakTopbl: CBET, TeMIepaTypa, BIaKHOCTb. POTONEPHOAMU3M.
3.3 [TpucnocoOneHuss OpraHu3MoB K JACUCTBUIO aOMOTHYECKHX  (aKTOPOB.
buonornueckne puTMbl

buotnueckue ¢akropsl. Bunel 6MOTHUECKHX B3auMOJEHCTBUNA: KOHKYPEHLUS,
3.4 XUIIHUYECTBO, MNapa3sUTU3M, MYTyaJu3M, KOMMEHCAJINW3M (HaxJIEOHMYECTBO,

KBapTHPAHTCTBO), AaMEHCAIM3M, HEUTpan3M. 3HauyeHHe OMOTUYECKHX
B3aMIMOJICHCTBHI JIJIsl CYIIIECTBOBAHUSI OPTaHU3MOB B PUPOJIHBIX COOOIIECTBAX

OKOJIOTMYECKHE  XApAaKTepUCTUKM  rnonysanud. OCHOBHBIE — IOKa3aTenu
3.5 MONYJISALUNA: YHUCIEHHOCTh, IUIOTHOCTh, POXJIa€MOCTb, CMEPTHOCTb, IPUPOCT,
Murpauus. JJMHaMUKa YUCJICHHOCTH MONYJISILUU U €€ Peryisinus

4, Coo00111eCTBa M DKOJIOTHYECKUE CUCTEMBI

4.1 Coo0rmiectBo  opranu3MoB — OwmoleHo3. CTpyKTypbl OWOIIEHO3a: BHJOBas,
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IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

MPOCTPAHCTBEHHAsA, Tpoduyeckas (muineBas). Bujisl-goMuHaHThl. CBSI3M B
OuoLIEHO3€E

4.2

Dkonorudeckue cucteMbl (3kocucremsbl). [loHatne 00 »dSKocucTeMe W
ouoreoreHo3e. DyHKIMOHANBHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: MPOIYLIEHTHI,
KOHCYMEHTBI, peAyleHThl. KpyroBopor BelecTB © IOTOK JHEPrUu B
skocucteme. Tpoduueckue (MUIIEBBIC) YPOBHU SKOCUCTEMBI. [IuIeBbIe ey u
cetu. OcCHOBHbIE TMOKa3aTeld JSKOCUCTEMBbI: Ouomacca, MPOAYKIIMS.
DKOJIOTUYECKUE MUpaMUIbl: NPOAYKIIUU, YUCICHHOCTHU, Onomacchl. CBOMCTBa
HKOCHUCTEM: YCTOMUMBOCTb, CaMOperyisiius, pazputue. Cykueccus

4.3

[TpuponaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03Ep U peK. DKOCUCTEMAa XBOMHOTO UJIH
MIMPOKOJIMCTBEHHOTO JIECa.

AHTpPOIIOTE€HHBIE 9KOCHUCTEMBI. ATpO3KOCHCTEMBI. Y pO03KOCHCTEMBL.
buonoruueckoe u X035UCTBEHHOE 3HAYCHHE arPOIKOCUCTEM U YPOOIKOCHCTEM.
buopasHoobpazue kak (akrop ycroWuuBocTH 3KocucteM. CoxpaHCHHE
OMOJIOTMYECKOr0 pa3HOOOpa3us Ha 3emiie

4.4

VYuenne B.U. Bepnanckoro o Ouocdepe. ['panuibl, coctaB u CTPyKTypa
ounoctepsl. Kuboe BemectBo u ero ¢yHkimu. OcoOeHHOCTH OMOChephl Kak
100anbHOM dKOCHCTeMbl. JIMHAMHUYECKOEe paBHOBecHE€ M OOpaTHas CBSA3b B
ouochepe. KpyroBopoTsl BemeCTB U OMOr€OXMMHUYECKHE LHUKIBI 3JIEMEHTOB
(yrimepona, azota). 3oHaIbHOCTh Orochepsl. OCHOBHBIE OMOMBI CYIITU

4.5

YenoseuecTBO B Ouocdepe 3emiin. AHTponoreHHble U3MEHEHHUs1 B Ouocdepe.
['moGanbpHbIE IKOJIOTUYECKUE TTPOOIIEMBI.
OcHoBa palMOHAJIBHOTO YNPABICHUS MPUPOJHBIMU peCypcaMH U UX

HCIIOJIB30BaHUC. I[OCTI/I)I(CHI/ISI OMOJIOTUHU U OXpaHa IpHUpOabI
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