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PABOYASA ITPOI'PAMMA

yueOHoro npeamera «buoJsiorusi. bazoBblii ypoBeHb»
s ooygaromuxcs 10-11 kimaccos

MOY "COHI Ne 5 r. Kopsaxmbt "



COILEPKXAHUE OBYUYEHUA
10 KJIACC

Tema 1. buosorusi kKak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTUMU €CTECTBEHHBIMU HayKamu, (pusocodueit, ITUKOM, SCTETUKON U MPaBOM.
Ponp Owonoruum B (popMuUpOBaHHH COBPEMEHHOW HAy4YHOW KapTUHBI MHpA.
Cucrema OMOJIOrMYECKUX HaYK.

Mertobl TO3HAHUS KUBOUM MPUPOJIBI (HAOII0ICHHE, SKCIIEPUMEHT, OIMCAHUE,
U3MepeHue, Kiaccu@ukauus, MOJEIUpOBaHUe, CTaTHCTHYecKas o00paboTka
JTAHHBIX ).

JdemoHncTpanuu:

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

Tabnuuel u cxeMbl: «MeToAbl TO3HAHUS )KUBOU MTPUPOIIBI».

JlabopaTopHble U NpaKTUHYeCKHe PadoThI:

[Ipaktnueckas padora Ne 1. «cnonp30BaHME pa3IMYHBIX METOAOB IpHU
U3YYEHUU OUOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

JXKuBble cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3ydenus: ouonorun. Oimune
YKUBBIX CUCTEM OT HEOPTaHUYECKON ITPUPOBI.

CaoiicTBa OMOCHCTEM U MX pazHOOOpa3ue. Y POBHU OpPraHU3AIMU OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIN, TKAHEBBIA, OPraHW3MEHHBIA, MOMYJIALMOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOreoIeHOTHYECKH ), Onoc(epHBIi.

JdemoHncTpanuu:

Tabnuipl U cxeMbl: «OCHOBHBIE MPU3HAKU KU3HUY», «YPOBHU OpraHHU3alUU
KUBOW MIPUPOIBD».

O6opynoBanue: mojaenb mojiekyibl JIHK.

Tema 3. XumMuuecKkuii COCTaB M CTPOEHHE KJICTKH.

XUMUYECKUN COCTAB KJIETKU. XHUMHYECKUE DSIJIEMEHTBI: MAKPOAJIEMEHTHI,
MUKpPO3JIEMEHTHI. Bosla 1 MUHEpAJIbHBIE BEIIECTBA.

OyHKIMM BOABI M MHUHEpaAIbHBIX BemIeCTB B KkieTke. llomnepxanue
OCMOTHYECKOro OasaHca.

benku. CoctaB u crpoeHre O€IKOB. AMHHOKHCIOTBI — MOHOMEPHI OEJKOB.
HezameHnumbie 1 3aMEHUMbIE aMUHOKHUCJIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl O€IKOBOM MOJeKynbl (NepBUYHAS, BTOpUYHAs, TpPETUYHAS U
YeTBEpPTUYHAA CTPYKTypa). XHMHUYECKHE CBOWCTBa OenkoB. buosnoruueckue
(yHKIMN OENIKOB.



®depmeHThl — Ouosormyeckue karanuzatopbl. CrpoeHue ¢epMeHTa:
aKTUBHBIA IEeHTp, cyOcTpaTHas crneuu@uuHocts. KodepmeHnTsl. ButaMuHbL.
OTanuus PepMEHTOB OT HEOPTAHMYECKUX KAaTaTU3aTOPOB.

VYraeBoasl: MoHOcaxapuabl  (TJIOKO3a, pudo3a U J€30KCUpu003a),
nucaxapuabl  (caxapos3a, JakTo3a) M ToJMcaxapulibl (Kpaxmaj, TJIMKOTEH,
1eITo103a). buonornueckue GyHKIMH YTIIEBOJIOB.

Jlunmuael:  Tpuraunepuasl, Qochonunuabl, crepouabl. [ 'uapoduibHO-
runpodobubie cBoicTBa. buomornueckue Qynkumm gunuaoB. CpaBHEHHE
YIJI€BO/IOB, OEIKOB U JIMITHJIOB KAK UCTOYHHUKOB SHEPIUHU.

Hykneunosesie xucnorsl: JHK u PHK. Hykneornast — MOHOMEpHI
HyKJIenHOBbIX KHCIOT. Ctpoenue u ¢pynkuuu JJHK. Crpoenne n pynkmun PHK.
Buner PHK. AT®: ctpoenne u pyHKIIH.

[utonorus — Hayka o kierke. Knerounas reopust — npuMep B3aMMOAEHCTBUS
uaei u pakToB B HAYYHOM MO3HAHUHU. MEeTO/Ibl U3YUEHUS KIIETKH.

Knerka kak menoctHas >xuBas cucrema. OOmme NpU3HAKK —KIIETOK:
3aMKHyTas HapykHasi memOpana, monekynsl JIHK kak renermueckuii ammapar,
CUCTEMa CUHTe3a OelKa.

Tunbel KJIETOK: »yKapHOTHYeCKass W mpokapuoruyeckas. OcoOeHHOCTH
CTpOEHHUsl TpokapuoThuyeckor kieTku. Kierounas crenka Oaxrtepuii. CTpoeHue
SYKapUOTHYECKON KiIeTKH. (OCHOBHBIC OTJIIMYMS PACTUTEILHOM, >KUBOTHOM H
IrpUOHOM KJIETKHU.

IToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTEHKA, MIIMKOKAJIMKC, UX
¢bynkiuu. [na3zmaruueckas memOpana, e€ ceorictBa v pyHkiuu. [{uromnasma u eé
opranousibl. OmHomemOpannbie opraHounbl kierku: OIIC, ammapat I'onbmxwy,
nu30coMbl.  [10oyaBTOHOMHBIE OpPraHOWIBl KJIETKU: MUTOXOHAPUM, IUIACTUIBI.
[Ipoucxoxaenne MUTOXOHApUM u macTua. Bunbl mnactun. HememOpanHbie
OpraHOMJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM WEHTpP, LEHTPUOIH, PECHUYKHU,
KryTUKU. QyHKIMHA OPraHOUI0B KIIETKU. BKilroueHus.

SAnpo — perynsaTopHbli HeHTp KieTku. CTpoeHue snpa: sjepHas o00JI0UKa,
KapuoIUIa3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEMIECTB B KIIETKE.

JdeMoHcTpanuu:

IToptpersr: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneinen, P. Bupxos, [Ix.
Yorcon, @. Kpuk, M. Yunkunc, P. @pankiun, K. M. bap.

Huarpammel:  «PacnpeneneHue XUMHUYECKHX JJIEMEHTOB B  HEXKHUBOMU
npupozae», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOU MPUPOJIEN.

Tabmuier u cxembl: «llepuoamueckass TabauIa XUMHUYECKUX JIIEMEHTOB),
«CTpoeHne MoJIeKyJibl Bojbl», «brocuHTes 0enka», «CTpoeHrne MOJIEKYJIbl OellKay,
«Ctpoenue pepmentay, «Hyknennonsie kucnotsl. JJHK», «CtpoeHue mMonexybl



AT®y», «CtpoeHne 2yKapuOTHYECKON KIETKM», «CTpOEHUE KUBOTHOU KIIETKHU»,
«CTpoeHue pacTUTENbHOM KIETKN», «CTpOeHHE MNPOKAPUOTUYECKON KIIETKHY,
«CTpoeHue siipa KIETKn», «YTIeBOAb, «JIunuab.

OOopynoBaHue: CBETOBOM MHUKPOCKON, OOOpYIOBaHHUE JUIsI TMPOBEACHUS
HaOJIIOJICHUM, W3MEPEHUI, SKCIEPUMEHTOB, MUKPOIPENApaThl PaCTUTEIbHBIX,
AKUBOTHBIX U OAKTEPHUATbHBIX KIETOK.

JlabopaTopHble U NpaKTHYeCKHEe PadoThI:

Jlaboparopuass pabora Ne 1. «M3yueHue KaTaTUTUIECKONH aKTUBHOCTHU
(dbepMeHTOB (Ha MpUMepe aMIIIa3bl UM KaTala3bl)y.

JlaGoparopHass pabora Ne 2. «M3ydyeHue CTpOEHHUS KJIETOK pACTEHUH,
KUBOTHBIX U OaKTepHil MOJ MUKPOCKOMOM Ha TOTOBBIX MHUKpOMpENaparax M HX
OIHUCAHUE.

Tema 4. ’Ku3HeneATeJIbHOCTh KJIETKH.

OOMeH BeliecTB, WM MeTaboIu3M. AcCUMWIALMS (TUTAaCTUYECKUT OOMEH) U
JTUCCUMWISIUS (SHEPreTUYecKnii OOMEH) — JBE CTOPOHBI EIMHOIO Ipoliecca
meTabonu3zma. Ponb 3aKOHOB COXpaHEHWs BEIIECTB W JHEPrUM B TOHHUMAaHUHU
MeTabonu3ma.

Tunbel oOMeHa BelecTB: aBTOTpodHbIN U rerepoTpodHsiil. Poib dhepMeHTOB
B OOMEHE BEIIIECTB U MPEBPAIICHIN YHEPTUH B KIIETKE.

®orocunte3. CeroBas u TeMHOBas ¢a3bpl (oTocuHTe3a. Peakium
dbotocunTeza. DPdhekTuBHOCTHL (HhoTOCUHTE3a. 3HAUeHUE (POTOCHMHTE3a JJIsl KU3HU
Ha 3emsie. Biusinue ycnoBuil cpenbl Ha (POTOCHHTE3 U CIOCOOBI TOBBIIIEHUS €0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMOCHHTE3. XEeMOCHHTE3UpYIole OakTepun. 3HAYCHUE XEMOCHHTE3a IS
KU3HU Ha 3eMIIe.

DHepreTuueckuii oOMeH B KieTke. PacrieruieHue BeIecTB, BbIJEICHUE U
AKKyMYJIUPOBAaHHE DSHEPrUU B KJIETKE. OTambl HSHEPreTUYecKoro oOMeHa.
I'mukonus. bpoxenue m ero Buuabl. KHCIOpOAHOE OKHCIIEHHE, WIM KJIETOYHOE
JIbIXaHUE. OKHUCIUTENbHOE dhochopunupoBaHue. D} bheKTUBHOCTD
AHEPreTUYecKoro 0OMeHa.

Peakuun wmatpuyHoro cuHrte3a. [enernueckas wuHpopmanus u JHK.
Peanuzammsi reHeTudeckoil mH@poOpManuu B KIETKE. | €HETHUYECKH KOJ H €ro
cBoiicTBa. Tpanckpunuusa — matpuusblii cuHTe3 PHK. Tpancnsauusa — Guocunres
Oenka. Ortanbl TpaHciasuuu. KomupoBanwe amMuHOKUCIOT. Ponb pubocom B
OuocuHTe3€e OenKa.

Hexknerounsie ¢popMbl ku3HU — BUpYCHl. VicTopust oTkpsiTus Bupycos (. U.
NBanoBckuit). OCOOEHHOCTH CTPOCHHMSI W JKM3HEHHOTO IIMKJIAa BHUPYCOB.
Baktepuodaru. bonesnu pacteHuid, JKUBOTHBIX M YEJIOBEKA, BBHI3BIBAEMBIC
Bupycamu. Bupyc nmmyHnonedunuta yenopeka (BUY) — Bo3oyaurens CIIM/]a.



OOpaTHass ~ TpaHCKpHUIILMS, peBepTaza W  uHTerpasza. lIpodunaktuka
pacnpocTpaHeHus! BUPYCHBIX 3a00JIEBaAHUIA.

JdeMoHCcTpanuu:

IToptpersr: H. K. Konbuos, /I. . UBanosckun, K. A. Tumupsses.

Tabmuipl 1 cxembl: «Tunel nutanus», «Metadboauzmy», «MUTOXOHIPUSY,
«IHepreTudeckuii ooMmen», «Xiopormiacty, «Porocuntesy, «Ctpoenue JIHK»,
«CTpoeHue U PyHKIIMOHUpPOBaHUE TeHay, «CuHTe3 Oenkay, «['eHeTnueckut Kom,
«Bupycer», «bakrepuodarn», «Ctpoerne u xuzHeHHbIH nukin Bupyca CITN/a,
0aktepuodaray, «Permnukanusa JJHK».

Ob6opynoBanue: monenu-anmunkanuu «Yasoenue IHK u Ttpanckpumnuumsy,
«buocunres 6enkay, «CTpoeHne KJIETKu», MoAelb cTpykTypbl JTHK.

Tema 5. Pa3MHoOKeHNEe M MHAMBUAYAJbHOE PAa3BUTHE OPraHU3MOB.

Knerounslii 1uki, wiu >KU3HEHHBIM LMK KieTku. MHTepdaza u MUTO3.
[Ipormeccrl, mpotekaronue B uHTep(daze. Perukanus — peakius MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBIM Ha0Op — KapHOTHIL
JIMTUIONaHBI W TAIUIOMJHBIM ~ XpOMOCOMHBIE  HAOOpBL.  XpOMaTHUJBI.
[{uTonornueckne OCHOBBI PAa3sMHOXKEHUS W HWHIMBUIYaJbHOTO  Pa3BUTHS
OpPTraHu3MOB.

Henenue kierku — Muto3. Craauu muto3a. IIpouecchl, MpOUCXOAIINE Ha
Pa3HBIX CTAIUSIX MUTO3a. BHOJTOrn4ecKuii CMbICII MUTO3A.

[Iporpammupyemasi ruOENb KJIETKH — aromnTo3.

DopMbI pa3MHOXKEHHSI OPraHU3MOB: Oecroyioe U nonoBoe. Bunpbl 6ecrnonoro
Pa3MHOXXEHUS: JEJECHUE HaJBOE, IIOYKOBAHME OJIHO- U MHOTOKJIETOYHBIX,
criopooOpa3oBaHUe, BEreTaTUBHOE pa3MHOKEeHHE. VICKyCCTBEHHOE KIOHUPOBAHUE
OpPraHu3MOB, €0 3HAYEHUE [T CEIICKIIUU.

[TonoBoe pa3sMHOMXKEHUE, €r0 OTINYHUS OT OECIIOJIOTO.

Meito3. Cragum meiiosza. IIporecchl, npoucxopsiiue Ha CTagusix Menosa.
[ToBenenne xpomocom B Menose. KpoccuHrosep. buomormyeckuid CMbICT U
3Ha4YeHUE MeHno3a.

'amerorenes — mporecc oOpa3oBaHUs TIOJIOBBIX KJIETOK Yy YKHWBOTHBIX.
[TonoBbie Kene3bl: CEMEHHUKU U SUYHUKUA. OOpa3oBaHHE M Pa3BUTHE IOJOBBIX
KJIETOK — TaMmeT (CrnepmMaTo30u[, SHMIEKJIeTKa) — CIEePMATOreHe3 M OBOICHES.
OCOOEHHOCTH CTPOCHHMS SMIEKIETOK W crepmMaTo3ouaoB. OTIUi00TBOpPEHUE.
[Taprenorenes.

NunuBunyanbHoe pa3Butue (OHTOreHe3). OMOpUOHANIBHOE  pa3BUTHE
(oMOpuorenes). ITanbl YMOPHUOHATBLHOTO PA3BUTHS Y TMO3BOHOYHBIX JKUBOTHBIX:
npoOJieHue, racTpyisuus, opranoreHes. IloctamOpuoHanbHOe pa3BuTHE. THIbI
MOCTAMOPUOHANILHOTO Pa3BUTHUS: MPAMOE, HENpAMoe (JIUYMHOYHOE). BnusiHue



cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CIIOCOOHBIE BHI3BIBATH BPOKIAEHHBIC
YpOICTBA.

Poct u pa3Butue pacreHuili. OHTOreHe3 UBETKOBOI'O PACTEHUS: CTPOCHHE
CEMEHHU, CTA/INU Pa3BUTHSL.

JdeMoHcTpanuu:

Tabmuupl U cxembl: «DOpMBI Pa3MHOKEHUS OPraHU3MOBY», <«/[BolHOE
OIUIOJOTBOPEHUE Yy IIBETKOBBIX pacTeHUi», «BereraTuBHOE pa3MHOXKEHUE
pacteHuil», «Jlenenne kieTku Oaktepuit»y, «CTpOEHHE IOJIOBBIX KIIETOK»,
«Ctpoenne xpoMocoMbl», «Knerounei mukiny, «Permnmukanus JHK», «Mutosy,
«Menosz», «lIpsmoe u HenpsamMoe pa3BUTUEY, «] aMETOreHe3 y MIIEKOMUTAIOIINX 1
yesnoBeka», «OCHOBHBIE CTA/IMM OHTOI'€HE3A.

O6opynoBaHue: MUKPOCKOTII, MUKpOIpenapaThbl «CnepMaTo30M/ 16l
MJICKOITUTAIOIIETO», «SIMIIEKIIeTKa MIIEKONUTAOEro», «Kapuokunes B KieTkax
KOpEIlIKa JIyKa», MarHuTHas MOJEb-alIUIMKausa «J/leneHue KIeTKu», MOJIEIb
JIHK, monens metadha3HOil XpOMOCOMBI.

JlabopaTopHble U NpaKTUHYeCKHe PadoThI:

Jlabopatopnass pabora Ne 3. «HaOmrojeHue MuUTO3a B KJIETKaX KOHUYMKA
KOpEIIKa JTyKa Ha TOTOBBIX MUKPOIIpEenapaTaxy.

JlaboparopHasi pabora Ne 4. «M3yueHue CTPOCHMsI TMOJOBBIX KIETOK Ha
FOTOBBIX MUKPOMPENapaTax».

Tema 6. HacsieiICTBEHHOCTh M H3MEHYUBOCTH OPraHNU3MOB.

[IpeaMmer u 3agaun reneTuku. Mctopus pasBuTHs reHETUKU. POk UTONIOT U
¥ SMOpHOJIOTMH B CTAHOBIICHUM T€HETUKU. BKiam poccHiCKUX U 3apyOeKHBIX
y4€HBIX B pa3BUTHUE TEHETUKH. MeToabpl TEHETHKH (TUOPHIO0IOTHYECKUH,
LIUTOT€HETUYECKUHN, MOJNEKYIsApHO-TeHEeTuYeCKuil). (OCHOBHBIE T€HETHUYECKHUE
noHATus. [ 'eHeTnyeckasi CHMBOJIMKA, HCIIOJIb3yeMasi B CXEMaX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJIEIOBAHUS MPHU3HAKOB, YCTAHOBIEHHbIE . MeHnaenem.
MonorubpugHoe CKpemuBaHue. 3aKOH €AUHO-00pa3us THOPHUIOB IIEPBOTO
nokoneHus. IlpaBuino JOMUHUpOBaHUSA. 3aKOH paCUICIUICHUS MPU3HAKOB.
['unoresa yucrorel ramer. [1oJHOE U HEMOIHOE IOMUHUPOBAHUE.

JHuruOpuaHoe  cKpeniuBaHue. 3aKOH  HE3aBUCHMOIO  HacIedOBaHUS
npu3HakoB.  lluToreHernyeckre  OCHOBBI ~ JUTHOPUIHOTO  CKPEIIUBAHMUS.
Ananusupymouiee ckpemuBanue. Mcrnonp30BaHne aHATM3UPYIOIIETO CKPELIUBAHUS
JUISL OTIPEJIeTICHUsI TEHOTHUITa OCOOU.

CuemnienHoe HacnefoBaHue nmnpu3HakoB. Pabora T. Moprana 1o
CLEIUICHHOMY HAaCJIEJOBAaHHIO I'eHOB. HapymeHnue cuemieHus reHoB B pe3ysbTare
KPOCCUHIOBEpA.

XpOMOCOMHasl TEOPHS HACIIEICTBEHHOCTU. | eHeTHUECKUEe KapThl.



I'enetuka nosa. XpOMOCOMHOE ONpEAENeHue mona. AyTOCOMBI U IOJOBBIE
XpOMOCOMBI. ['OMoraMeTrHble M TreTeporameTHele opraHu3Mmbl. HacnegoBaHue
IPU3HAKOB, CLEIIEHHBIX C MTOJIOM.

N3meHunBOCTh. BBl N3MEHYMBOCTH: HEHACIIEACTBEHHAS U HACIIEACTBEHHAS.
Ponp  cpempl B HEHAcHeACTBEHHOM  W3MEHYMBOCTH.  XapaKTEPHUCTHUKA
MOJIU(PHUKALMOHHON U3MEHUYUBOCTU. BapHualimoHHbIN psifl M BapUallMOHHAsS KPUBAs.
Hopma peakunu npusHaka. KonnuecTBEHHbIE M KauyeCTBEHHBbIE MPU3HAKU M HX
HopMa peaknuu. CBolicTBa MOAU(MHUKAIIMOHHON N3MEHYHNBOCTH.

HacnencrBeHHasi, wiM TreHOTHMIMYECKas, W3MEHUYMBOCThb. KomOMHaTHBHas
U3MEHUYMBOCTh. Melio3 U TOJIOBOM TMpolecc — OCHOBA KOMOWHATHUBHOM
U3MEHYMUBOCTU. MyTallmoHHasi u3MEeHUMBOCTh. Kiaccudukanust MyTaiuii: TeHHbIE,
XPOMOCOMHBIE, TeHOMHBIC. YacToTa U MpUYMHBI MyTanuii. MyTareHHbIe (GaKTOPHI.
3aKOH F'OMOJIOTMYECKHX PAIAOB B HacleACTBEHHOM n3menunsoctu H. . BaBuiiosa.

BuesnepHas HaciIeICTBEHHOCTh U N3MEHYUBOCTb.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHbIE METOAbl T'€HETUKU
YyeJ0BeKa: reHeaIOTMYECKUM, OJIM3HEIOBBIN, IINTOT€HETUYSCKUM, OMOXUMHUYECKHUH,
MOJIEKYISIPHO-TEHETHYECKHM. CoBpemeHnHoOe ONpENIETICHAE TE€HOTHIIA:
ITOJIHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[MI[P-ananu3a. HacnencrtBeHHble 3a0oieBaHUsl 4YeNOBEKAa: T'e€HHbIE OOJIE3HHU,
00JIE3HN C HACJIEICTBEHHOW MNPEApacloioKEHHOCTbIO, XPOMOCOMHbBIE OOJIE3HHU.
Comatnyeckue u reHepatuBHble MyTauuu. CTBONOBBIE KIETKH. [IpuHIAMBI
310pOBOr0 00pa3a >KU3HH, TUATHOCTUKU, MPOPUIAKTUKH U JIEUCHUS T'€HETUYECKHUX
0ose3Hel. MenuKo-reHeTUYECKOe KOHCYIbTUPOBAHHE. 3HAUYECHHUE MEIUIIMHCKON
TCHETHKH B MPEIOTBPAICHUH U JICUCHUU T€HETUYECKUX 3a00JI€BaHNI YEIOBEKa.

JdemoHncTpanuu:

[Toptpersl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeer-Pecosckuii, H. . BaBuios.

Tabmumper  w cxeMmbl:  «MOHOTHOPHIHOE  CKpeIIMBAaHWE M €r0
LIUTOT€HETUYECKAs] OCHOBAa», «3aKOH pacIIEIUIEHUs] U €ro LUTOrE€HEeTHYecKas
OCHOBa»,  «3aKOH  YHCTOThI  ramer», «J{uruOpuaHoe  CKpeluBaHHEY,
«uronornyecknue  OCHOBBI  JUTHOPUAHOIO  CKpeIIMBaHUs»,  «Meiio3y,
«B3anMonencTBue aJUIENIbHBIX TE€HOB», «l'€HeTHYecKue KapThl PACTEHUM,
KUBOTHBIX U 4eJIOBEKa», «l'eHeTuka mosay, «3aKOHOMEPHOCTH HACIEIOBaHMUSI,
CLUEIUIEHHOIO ¢ TmonoMm», «KapHOTHNBI 4YenoBeKa W KUBOTHBIX», «Bumbl
U3MEHUYUBOCTHY, «MonudukalnoHHas W3MEHUMBOCTH», «HacnmemoBanue pesyc-
dakropay, «I'eneruka rpymni KpoBuy», «MyTalmoHHasi K3MEHUYHUBOCTH).

O6opynoBanue: Mopaenu-anuiMKauud «MOHOTHOPUAHOE CKpEILIMBaHUE,
«Henonnoe nomuHupoBanue», «JluruOpuaHoe ckpemuBanue», «llepexpéct



XpOMOCOM», MHKPOCKOIl W MHKporpenapar «/Ipo3odpuna» (Hopma, myrauuu
(OopMBI KpBUIBEB U OKPACKH Tena), repdapuil «I'opox moceBHOMN.

JlabopaTopHble U NpaKTHYeCKHEe PadoThI:

JlabopatopHasi pabora No 5. «M3ydeHue pe3yapbTaTOB MOHOTHOPUAHOTO H
JUTHOPUAHOTO CKPEIMBAHUS Y APO30(HIIBI HA TOTOBBIX MUKPOIpPENapaTaxy.

JIabopaTtopHas pabora Ne 6. «3yueHne MonuUKalMOHHON U3MEHUNBOCTH,
NOCTPOEHUE BaPUALMOHHOIO PsJia U BAPUALMOHHON KPUBOI.

JIabopaTtopHast pabora Ne 7. «AHanu3 myTanuii y a1po30(uiasl Ha TOTOBBIX
MHKpOIIpenaparax».

[Ipaktuueckas pabora Ne 2. «CocTaBieHME€ M aHAIU3 POJOCIOBHBIX
YeJI0BEKa.

Tema 7. Ceniekuust opranuzmMoB. OCHOBbI O0HOTEXHOJIOTHH.

Cenekuus Kak HayKa M MPOLECC. 3apOKIACHUE CENEKUUHU U JTOMECTHKALHS.
VYuyenne H. WM. BaBunoBa 0 UEHTpax MNPOUCXOXKACHUS U MHOroo0Opasus
KYJIBTYPHBIX pacTeHU. LIEHTpbl NMPOUCXOXKIEHMsI JOMAIIHUX KUBOTHBIX. Copr,
1I0pOAa, IITAMM.

CoBpeMeHHbIE METO/IbI CeleKIMH. MacCoBbIM U MHAUBUAYAIbHBIA OTOOPHI B
CENIEKIIMM PACTEHUHM M KUBOTHBIX. OIIEHKAa JKCTEpbepa. bIM3KOPOICTBEHHOE
CKpeluBaHue — UHOpuAMHr. Yuctas nuHus. CKpellMBaHUWE YWUCTHIX JIMHUH.
I'ereposuc, wnu ruOpunHas cwia. HepoacTBeHHOE CKpeluBaHuE — ayTOPUIUHT.
OtnanénHas rulOpuau3auusg U €€ ycrnexu. VICKycCTBEHHBIM MyTareHes u
NOJIYYEHNUE TIOJUIUIONAOB. JIOCTMIKEHHSI CENEKIMM pACTeHHM, XWUBOTHBIX U
MUKPOOPraHU3MOB.

buorexHomoruss Kak oOTpaciib MPOU3BOACTBA. ['€HHAas WHXKEHEpHs. OTarbl
co3ganusi pexkomOuHaHnTHOW JIHK u TpaHcrennsix opranusmoB. Kierounas
uHxeHepusa. Kiierounsle KyapTypbl. MUKPOKIIOHAIBHOE PAa3MHOXKEHUE PACTEHUU.
KiioHupoBaHue BBICOKOIPOAYKTUBHBIX CEIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue W dTudeckue  mpoosembl. MO -  reHeTHdecku
MOJTU(PHUITUIPOBAHHBIC OPTAHU3MBI.
JlemoHcTpanuu:

[Toptpersl: H. W. BaBunos, M. B. Muuypun, I'. JI. Kapneuenko, M. .
HBaHoB.

Tabmuiet u cxembl: kKapTa «lleHTpbI MPOUCXOXKIECHHUS W MHOTO0Opasws
KYJbTYPHBIX pacTeHuin», «Ilopoapl TOMAIIHUX KUBOTHBIX», «COpTa KYJIbTYPHBIX
pacrenuity, «OtaanéHHas rudpuauzamnusi», «Padotel akagemuka M. @. BaHnoBay,
«[lomummonausay, «OOBEKTH OnoTexHONIOruM», «KiaeTouyHble KyJIbTYphl U
KJIOHUpOBaHKE», «KOHCTpyHnpoOBaHUE U EPEHOC TEHOB, XPOMOCOM.

OO6opynoBaHue: MYJISKH IOJI0B U KOPHEIIOAOB AUKUX (DOPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuii «CenbCKOX035UCTBEHHBIE PACTECHUS.



JlabopaTtopHble U NpaKTHYecKHe padoThI:

Okckypeust «OCHOBHBIE METOJABl M JOCTHIXKCHHSI CEJIEKIIMM PAcTECHUH WU
KUBOTHBIX (Ha CEJIEKLIUOHHYIO CTaHLMIO, IUIEMEHHYIO bepmy,
COPTOMCHBITATEAbHBII  y4aCTOK, B TEIUNIMYHOE XO3SMCTBO, J1aDOpaTOPHIO
arpOyHHMBEPCUTETA WM HAYYHOT'O LIEHTPA)».

11 KIIACC

Tema 1. IBosronMOHHAasE OHOJIOTH .

[Ipennoceulku BO3HUKHOBEHUS HBOJIOLMOHHOM TEOPUU. OBOJIIOLHUOHHAS
TeOpUsl U €€ MecTO B OMOJIOrMU. BiusiHME 3BONIOIMOHHOM TEOpUU Ha pa3BUTHE
OMOJIOTHY U APYTHX HAYK.

CBuzerenscTBa 3BOMONUU. [laleoOHTOIOrMYECKHE: TOCIIEI0BATEIBHOCTD
NOSIBJICHUSI BUJOB B MaJE€OHTOJOTMYECKOM JIETONUCH, TMEPEXOJHbIE (POPMBI.
buoreorpaguueckue: cxoncTso U paznuune payH U (Gpaop MaTEpUKOB U OCTPOBOB.

DOMOpHUONIOrMYECKHe: CXOACTBA W pa3iauuus SMOPHOHOB pa3HBIX BHUJIOB
MO3BOHOYHBIX. CpaBHUTENbHO-AHATOMUYECKUE: T'OMOJIOTMYHBIE, AHAJOTUYHBIE,
PYIMMEHTApHBbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUYECKUE: CXOZICTBO
MEXAHU3MOB HACJIEACTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IYyTeH y Bcex
OpraHU3MOB.

OpomtounonHas Tteopuss Y. JlapBuna. Ilpeanochbuiki BO3HUKHOBEHHS
JapBUHU3MA. J[BMOXKyIIME CHJIBI IBOJMIOLMU BHIOB 1O JlapBuHY (M30BITOYHOE
pa3MHOKEHUE MPU OIPaHUYEHHOCTH PECYPCOB, HEONPEAEIEHHAs HW3MEHUYUBOCTb,
O0opb0a 3a CylecTBOBaHHE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3o (CTI) u e€ OCHOBHBIE MOJI0KEHHUS.

Muxkpossosonus. [Tomynsinus kak eAnHUIA BUAA U 3BOJIOLHH.

JBrwxymue cuibl ((pakTophl) SBOJIOLMHA BUJOB B Mpupoae. MyTanMoOHHBIN
nporecc ¥ KOMOMHATHBHAsE M3MEHYMBOCTbH. [lomynsilimOHHbIE BOJHBI U Jpeid
reHoB. M3omanus 1 Murpanusi.

EcrecTBeHHBII 0TOOp — HampaBisIIOIIMK  (QakTop 3BOMOLUH. DOpPMBI
€CTECTBEHHOI'0 0TOOpAa.

[Tprcnoco0aeHHOCTh OpPraHU3MOB Kak pe3yibTaT 3Bostonuu. IIpumepsl
MIPUCHIOCOOJIEHUI Y OpraHu3MOB. ApoMop(03bl U UIHO-aJANTALMH.

Bun wu BugooOpazoBanue. Kputepun  Buma. OcHOBHbIE  (OPMBI
BUJ1000pa3oBaHus: reorpaduueckoe, IKOJIOrHIECKOE.

MaxkposBomtonius.  dopmbl  3BorOUMU:  (uIeTHYECKas, JUBEPreHTHas,
KOHBEpreHTHasl, napauienbHas. HeoGpaTtuMocTs 3BOMIOIHH.

[IpoucxoxieHHEe OT HeCleUHaTU3UpOBaHHbIX MpenakoB. IIporpeccupyronias
cnenuanu3anys. AJaTUBHAS pagualusl.

JdeMoHCcTpanuu:



[Toptpetsr: K. Jlunnuei, K. b. Jlamapk, Y. Japsun, B. O. Koanesckuii, K.
M. Bbap, O. I'ekkenb, . Mrosuiep, A. H. Ceepiios.

Tabnuiel 1 cxembl: «Pa3BuTHE OpraHUYECKOro Mupa Ha 3emie», «3apoabIln
MO3BOHOYHBIX  KHBOTHBIX»,  «ApxeomnTepukcy, «Dopmbl  O60ppObI 32
CyllecTBOBaHHE», «EcTecTBEHHBI 0TOOp», «MHOrooOpasue COpToB PACTEHHII,
«MHoroo6pazue  mopoa  KMBOTHbIX»,  «llomymsiuum»,  «MyTtanuoHHas
U3MEHUYUBOCTH», «ApoMopdo3bly, «Maunoamanramuuy, «OO0mmas aereHepamusy,
«/IBmxymme cunsl 3Bomoouun», «Kapra-cxema wapmpyra mnyremectsus Y.
HapBuna», «bopb0a 3a cymiectBoBaHuE», «lIpuUCOCOOIIEHHOCTh OPTAaHU3MOBY,
«["eorpaduyeckoe BUA00OpazoBaHuE», «IKOJIOTUUECKOE BUI000PA30BAHUE.

OO6opynoBaHue: KOJJIEKIMS HACEKOMBIX C Pa3jIMYHBIMU THUIIAMU OKPACKH,
Ha0oOp IJIONOB M ceMsiH, KoyuieKius «l[Ipumepsl 3a0IUTHBIX MPUCIIOCOOJIEHUHN Y
AKUBOTHBIX», MOJeNb «OCHOBHBIE HAIIPaBJICHUS 3BOJIOLUNY», O0BEMHAs MOJEIb
«CTpoeHue TOJIOBHOTO MO3Tra MTO3BOHOYHBIX .

buoreorpaduyeckas kapra wmupa, Koekuus «DopMbl COXPAHHOCTH
UCKOMAEMbIX JKUBOTHBIX W pacTeHWil», wmojaens ammukanus «llepekpéct
XpOMOCOM», BIIlaXHble Tmpenaparsl «Pa3Butue Hacekomoro», «Pa3Butue
JSATYHIKWA», MUKpomnpenapaT «/pozoduia» (Hopma, myTrauuu (popMbl KpbUIBEB U
OKpacKH Tella).

JlabopaTopHble U NpaKTUHYEeCKHEe PadOThI:

Jlaboparopnass pabora Ne 1. «CpaBHeHHE BHIOB IO MOP(}OIOrHUYECKOMY
KPUTEPUIO».

Jlaboparopnasi padora Ne 2. «Onucanue npucrnocoOJEHHOCTH OpraHu3Ma U
€€ OTHOCUTEJIBHOIO XapaKkTepay.

Tema 2. Bo3HMKHOBeHHEe U Pa3BUTHE KU3HU HA 3em.ie.

JloHay4Hble TpPEACTaBICHUS O 3apOKICHUU >KU3HU. HayuHble rumoresbl
BO3HUKHOBEHHUS JKM3HUM Ha 3emuie: a0OuoreHe3 M mnaHcnepmus. XUMHUYecKas
HBOJIIOLIMSA. AOHMOT€HHBIM CUHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHWYeCKHX.
DKCHepUMEHTAIBHOE MOATBEPKICHUE XUMHUECKON 3BOIIOIMY. HavanbHble 3Tamnbl
ounonornyeckor sBomonuu. ['mnoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYP M BO3HUKHOBEHHME NPOTOKJIETKU. [lepBbie KIETKM M HMX 3BOJIIOIUS.
@opMUpOBaHUE OCHOBHBIX IPYIII KUBBIX OPTaHU3MOB.

Pa3Butue xu3Hu Ha 3emse mo 3paM u nepuoaam. Karapxei. Apxeiickas u
nporepo3oiickas Hpbl. Ilanmeos3oiickas spa U €€ MEpUOIbl: KEMOPUMCKUIA,
OPJOBUKCKHH, CHITYPUHUCKHM, JEBOHCKNM, KAMEHHOYT OJIbHBIN, TIEPMCKHUU.

Meso30iickas 3pa 1 €€ NepUoabl: TPHACOBBIN, FOPCKUN, MEIIOBOM.

KaiiHo3o0Mickass »pa W €€ mnepuoAbpl: NaJICOr€HOBBIM, HEOICHOBBIMH,
AHTPOITOT€HOBBIM.



XapakTepucTuka KiumaTa M IeoJOrMuecKux mnpoueccoB. OCHOBHBIE 3Tallbl
ABOJIIOIIUM PACTUTEIBHOIO M KUBOTHOrO Mupa. ApoMopdo3bl y pacTeHud u
XKUBOTHBIX. [losiBIEHHE, pacBET U BBIMUPAHUE TPYNI )KUBBIX OPraHU3MOB.

CucremMa OpraHM4ecKOro Mupa Kak oTpaxeHue »3BoiroluH. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIbI OPraHU3MOB.

DBOIOIMS YETTOBEKA. AHTPOIIONOrUs KaK Hayka. PazBuTue nmpeacTaBieHnil o
NPOUCXOXKIACHUN YelloBeKa. Meroasl u3ydyeHusi aHTponoreHe3a. CxoicTtBa u
pa3nuyMs YeJI0BEKA U KUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHUE YEITOBEKA.

JBuwxymue  cuibl  (pakTopsbl) aHTPOIIOr€HE3a. Hacnencreennas
U3MEHYMBOCTh UM  €CTeCTBEHHbIH 0TOOp. OOmecTBeHHBIH 00pa3  KHU3HHU,
U3rOTOBJIEHUE OPYIUU TPYHA, MBILIJICHUE, PEYb.

OCHOBHBIE CTaIUM U BETBH SBOJIOLIMH YEJIOBEKA: aBCTPAIONUTEKH, UeroBek
ymeneli, YenoBek mnpsamoxomamui, YenoBek Heanaepranbckui, Yenosek
pa3ymHblil. Haxonku HCKOmaeMbIX OCTaTKOB, BPEMsl CYILIECTBOBaHHS, 00JIacThb
pacnpocTpaHeHusi, 00bEM TOJI0BHOTO MO3Ta, 00pa3 >KU3HU, OPYIUA.

UYenoBeueckue packl. OcCHOBHbIE  OOJbIIME  pachl:  €BPOMNEOMIHAS
(eBpasmiickasi),  Herpo-aBCTpajougHasi  (d9KBaTOpuaibHas),  MOHTOJOHIHAsS
(a3maTcko-amMepuKaHckas).  YepTbl  NMPUCIOCOOJIEHHOCTH  MpEACTaBUTENEH
YEJIOBEYECKUX pac K YCJIOBHUSM CYIIECTBOBaHUSA. EIMHCTBO 4YEIOBEUECKUX pac.
Kpurunka pacusma.

JdeMoHCcTpanuu:

[Toprpersr: ®@. Pean, JI. Ilactep, A. U. Omapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabmuiel U cxembl: «Bo3nukHoBeHne CoNHEUHOH cHcTeMbl», «Pa3ButHe
opraHudeckoro wmupay», «PacrurenpHas kinerka», <«KHBOTHas  KIIETKay,
«I[Ipokapuornueckas kinerka», «CoBpeMEHHash CHCTEMa OpPraHUYECKOro MHUPAY,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHHS 4YEJIOBEKa M YeJIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHbIE MeCTa MaJCOHTOJOTMYECKHMX HAXOMOK  MPEIKOB
COBPEMEHHOI'0 4YENOBEKa», «lpeBHenmme moan», «peBaue moan», «llepBbie
COBPEMEHHBIE JTI0In», «HeroBeueckue pach».

O6opynoBanue:  mynsiku — «lIpoucxoxaenue  yemoBeka»  (OrOCTHI
ABCTPAJIONUTEKA, NUTEKAHTPONA, HEAaHAEPTAIbLA, KPOMAaHBbOHIA), CIENKU WU
n300pakeHUsT KaMEHHBIX OpYAHHM MEepBOOBITHOTO YeIoBeKa (KaMHHU-YOIIIEPHI,
pyouna, ckpeOiia), TE€OXpOHOJOTHYecKas Talnuina, Kowiekuus «DopMel
COXPaHHOCTH UCKOMAEMbIX )KUBOTHBIX U PACTEHUI.

JlabGopaTopHble U NpaKTHYeCKHe PadoThI:

[Ipaktuueckas padora Ne 1. «/3ydyeHne HCKOMAaEeMbIX OCTATKOB PACTCHHUM U
KUBOTHBIX B KOJUIEKIUSAX.



DKCcKypeusi «IBONIOLKSA OPraHUYECKOro Mupa Ha 3emie» (B e€CTeCTBEHHO-
HAYYHBIM WU KpaeBEeIUECKUN My3ei).

Tema 3. OpranusMbl M OKpPY:KaKOIIAs CPeaa.

DKoNorvs Kak Hayka. 3aaud ¥ pa3zieibl 3KOJIOrHH. MeToIbl SKOIOrHYeCKUX
MCCJIEI0BaHUM. DKOJIOrMYE€CKOe MUPOBO33PEHHE COBPEMEHHOIO YEIIOBEKA.

Cpenbl oOuTaHUs OPraHU3MOB: BOJHAs, HA3eMHO-BO3MYIIHAs, MOYBEHHAs,
BHYTPUOpPTraHU3MEHHAsI.

Okonorudeckue Qaxtopel. Kiaccudukamms sKxomorndeckux (HakTOpOB:
abuotnyeckue, OWOTMYECKME U aHTPOINOreHHble. JIeHCTBHE SKOJOrMYECKHX
(aKkTOpOB Ha OPraHU3MBI.

AbGuorndecke (QakTopbl: CBET, TEMIIEPATypa, BIaXXHOCTh. DOTONEPUOIU3M.
[Ipucnocobnenust OpraHM3MOB K  JCHCTBUIO  aOMOTHYECKMX  (PaKTOpOB.
buonmornueckne puTMsl.

buornueckue (bakTopBhlI. Buner OMOTHUYECKUX B3aUMOJCHUCTBUN:
KOHKYPEHITUS, XUIIIHUYECTBO, cMMOK03 u ero (opmel. [lapasutusm, koomneparus,
MyTyajau3M, KOMMEHCaIu3M (KBapTHPAHCTBO, HAXJEOHHMYECTBO). AMEHCAIH3M,
HEeUTpau3M. 3HaueHHE OHMOTHYECKHMX B3aUMOJEHUCTBHM I CYLIECTBOBaHUSA
OpPraHU3MOB B MPUPOHBIX COOOLIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKU momysiunu. OCHOBHBIE I10KAa3aTENIH
NOMYJSALUMU: YHUCIEHHOCTb, IUIOTHOCTh, POXKJIa€MOCTb, CMEPTHOCTb, IPUPOCT,
Murpanus. JJnHaMyuKa 4ucIeHHOCTH TOMYJISIUU U €€ peryJssuus.

JdemoHcTpanum:

[Toptpetsi: A. T'ymbGonbar, K. @. Pynbe, D. I'ekkensb.

Tabnuupbr u cxembl: kapta «lIpuponusie 30Hb1 3emuny, «Cpeapl 0OUTaHUA
opranuzMmoB», «®Poronepuonusmy», «llonmynsaunm», «3aKOHOMEPHOCTH pOCTa
YUCIIEHHOCTH NOMYJISUMU UHPY30puu-Tyhenbku», «[lumieBpie nenm».

JlabopaTopHble U MpaKTHYeCKHEe PadoThI:

Jlaboparopnas padorta Ne 3. «Mopdonoruueckue 0cCOOEHHOCTH PacTeHUH U3
Pa3HBIX MECT OOUTaHUS».

JlaGoparopnas padora Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJeyca.

[Tpaktuueckas padota Ne 2. «[logcuéT MIOTHOCTH MOMYJSALNNA Pa3HBIX BUOB
pacTeHun».

Tema 4. Coo01mecTBa 1 IKOJI0OTHYeCKHE CUCTEMBI.

Coo01iecTBO opranu3mMoB — OuoneHo3. CTpyKTypbl OHMOIIEHO3a: BUOBa,
MPOCTpaHCTBEHHAs, Tpoduueckas (mumeBas). Buabl-nomMmunantel. CBsizu B
ouoreHose.

Dkoyioruyeckre cucrtembl (dkocucTembl). I[loHsitTue 00 »dKocucTeMe u
ouoreornieHo3e. @DYHKIIMOHANBHBIE KOMIIOHEHTHI HKOCUCTEMBI: TMPOAYILIEHTHI,



KOHCYMEHTBI, penyleHThl. KpyroBopoT BElIeCTB U MOTOK 3HEPIHH B HKOCUCTEME.
Tpoduueckue (muiieBbie) YpPOBHU OKOCUCTEMBbI. [lumieBble LM U CETH.
OcCHOBHBIE TIOKA3aTeNW SKOCHUCTEMBbI: Ouomacca, NPOAYKIHUSA. DKOJIOTHYECKHe
NUpaMUJIbl:  TPOAYKIMH, YHUCIEHHOCTH, Ouomacchl. (CBOMCTBa 3KOCHUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKieccus.

[IpuponHble PKOCHCTEMBI. DKOCUCTEMBI 03€p M PEK. DKOCHCTEMA XBOWHOTO
VI IIUPOKOJIMCTBEHHOIO JIEca.

AHTpOIIOr€HHBbIE  3KOCUCTEMBL.  ATPO3KOCUCTEMBL. Y POO3KOCUCTEMBI.
buonornyeckoe u X03s1MICTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCHUCTEM.

buopa3znooOpasue kak ¢akrtop ycroiunBocTH 3kocucteM. CoxpaHeHue
OMOJIOTUYECKOro pazHooOpasus Ha 3emiie.

Yuenne B. U. Bepuaackoro o 6mochepe. ['panutier, coctaB u CTpyKTypa
ouocdepnl. JKupoe BemectBO u ero ¢QyHkuuu. OcobeHHOCTH Ouochepbl Kak
rI00aJIbHOM 3KOCHCTeMBbl. J[MHaMHueckoe paBHOBeCME U oOpaTHasi CBSI3b B
ouocdepe.

KpyroBopoTsl BemiecTB 1 OMOre0OXUMUYECKUE Kbl AIIEMEHTOB (yriiepoja,
azora). 3oHaNbHOCTH Onocdepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBO B Onochepe 3emiin. AHTPONIOT€HHbIE U3MEHEHUsI B Ouocdepe.
['mobGanbHbIE 2KOJIOTrMYECKUE TTPOOIEMBI.

CocyiiecTBoBaHHe IIPUPOJBI " 4eJI0BEYECTBA. CoxpaHeHue
O0nopa3zHooOpa3usl Kak OCHOBa yCTOHYMBOCTH Onocdepsl. OCHOBA pallMOHAIBLHOIO
yIOpaBIICHUsS] TPUPOJHBIMU pecypcaMu M HX HUCIHoIb3oBaHue. JlocTuxkeHus
OMOJIOTUHY U OXpaHa MPUPOJIBI.

JdeMoHcTpanuu:

IToptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. U. Bepuanckuii.

Tabmuuel 1 cxembl: «llumieBsie 1enu», «bUOLEHO3: COCTAaB U CTPYKTYpay,
«[Ipuponnbsie coobmiectBay, «llenmu nutanusy, «IKOIOTHMYECKAS MUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIUPOKOIUCTBEHHOTrO Jiecay, «IKocucTeMa
XBOMHOrO  Jjeca», «buomeHo3 BomoéMan, «ArporeHo3», «lIpumepHbie
AQHTPOIIOIEHHBIE  BO3JIEWCTBHMS Ha  Ipupony», «BaxHelmme HCTOYHUKHU
3arpsi3HEHMsI BO3JlyXa W TPYHTOBBIX BOA», «[louBa — BaxkHeilIasi cocTaBistolas
ouocheprr», «DakTopsl Aerpaganuu mouBy, «llapHuKoBbIil d3pderT», «DakTopbl
PaAMOAKTUBHOTO 3arpsi3HeHus Ouocdepb», «OO0mas crpykrypa Ouochepbi»,
«PacnpocTtpanenune xu3Hu B Ouocdepe», «O30HOBBIM 3KpaH Ouocheps»,
«Kpyrosoport yriepona B 0uochepe», «KpyroBopor azora B MpUpOAE».

OO6opynoBanue: Mojenb-ammIukamnus «TunudHble OMOLIEHO3BI», TepOapuit
«PacturtenbHble cOOOIIECTBaY, KOMIEKIIUU «bHUoLieH03Y, «BpeauTenu BaKHEUIINX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TIepOdapuu W KOJUIEKIMM pACTeHUUd U
KUBOTHBIX, MPUHAJIEKAIINE K Pa3HBIM 3KOJIOTMYECKUM TPYIIAM OJHOTO BHJA,



Kpacnas xuura Poccuiickoii ®enepanuu, M300paK€HUsT OXPAHIEMBIX BHJIOB
pacTEHU U )XUBOTHBIX.



INIAHUPYEMBIE  PE3VJIBTATBI OCBOEHUSA TIPOTPAMMEBI 110
BMOJIOTUM1 HA  BA30OBOM  VPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHUA

Cornmacuo ®I'OC COO, ycranaBiauBalwTCs TpeOOBaHUA K pe3yibTaTam
OCBOCHHUS OOyYalOIMMMHUCSA TIporpaMM cpeaHero oOmero  oOpa3oBaHMS:
JUYHOCTHBIM, METANPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJBTATBI

B cTpykType NMYHOCTHBIX pE3ylbTATOB OCBOEHUA MpeaMera «buonorus»
BbIJICJIEHBI CIEAYIOIINE COCTABIISIIOUIUE: OCO3HAHUE OOYYaAIOIIMMUCS POCCUICKOMN
rPaXXJaHCKOM UJACHTUYHOCTU — FTOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOSITEIBHOCTH
U CaMOONpENENECHUI0, HaIWudhe MOTHBAlMM K  OOy4YeHHIO  OHOJIOruw,
IIEJICHATIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOCKIEHWW JUYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M HMCTOPUUYECKUX TPAAUIUN Pa3BUTUS OMOJIOTMYECKOIO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIMXCs PYKOBOJICTBOBATHCS B CBOEH
JNEATEIBbHOCTH LIEHHOCTHO-CMBICIIOBBIMA  YCTAHOBKAMHM, MPUCYIIUMH CUCTEME
OMOJOTUYECKOrO0  O0pa3oBaHUs, HAIMYKWE DKOJOTHMYECKOrO0 IMPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTh IIEJIA U CTPOUTD KU3HCHHBIC TUTAHBI.

JInyHOCTHBIE pe3ynbTaThl OCBOCHUA mpeamera «buonorus» IoCTUraroTcs B
€IMHCTBE Y4YeOHOW ¢ BOCIHUTATEIBHOM JEATEIHHOCTH B COOTBETCTBUHU C
TPaJIULIMOHHBIMA POCCUUCKUMU COLUOKYJIBTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU I[EHHOCTSMH, MPUHATHIMU B OOIIECTBE NpaBUIaMU U HOPMaMU
MOBEJICHUSI W CIIOCOOCTBYIOT TMpOIleccaM CaMOIIO3HAHUWs, CaMOBOCIIUTAHUS U
CaMOpa3BUTHS, pA3BUTHA BHYTPEHHEHW MO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHUS K 3aKOHY WM IIPABONOPSIAKY, YEJIOBEKY TPYZa U CTAPLIEMY ITOKOJICHUIO,
B3aMUMHOI'0 YBa)XXEHUSI, OCPEKHOrO OTHOLICHUSI K KYJIbTYPHOMY HACIEIUIO U
TpaJUuLUsIM MHOTOHAIIMOHAJIBHOrO Hapoaa Poccuiickorn Denepanuu, Tpupoae u
OKpYXKarollen cpele.

JIndHOCTHBIE pE3yJbTaThl OCBOCHHS ydeOHOro mpenmera «buomorusy»
JOJKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCTh O0YUYarOIIUXCSl PYKOBOJCTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEH MO3UIIUEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTAIlU{, TO3UTHUBHBIX BHYTPEHHUX  YOEXKIECHHUH, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIEeCTBa, PACIIMPEHUE KUZHEHHOTO
OMbITa U OMNbBITA JIEITEILHOCTH B MPOLIECCE PEaTM3allii OCHOBHBIX HAIPABICHUU
BOCMUTATEIbHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa;ka1aHCKOTro BOCITUTAHUS:

c(hOpMHPOBAHHOCTH TPAKIAHCKON MO3UIIUKA 00YUYaIOIIEerocs Kak aKTUBHOTO U

OTBETCTBEHHOT 0 YJ€HA POCCUKCKOTO OOIIECTBA;



OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)KEHUE
3aKOHa U MPaBOIOPSAIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKON JEATEIBHOCTH IMPU CO3aHHUU
y4eOHBIX MPOEKTOB, PEUICHUH YYEOHBIX M MO3HABATENIbHBIX 3a/1a4, BBIMOIHECHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OTPEAENSTh COOCTBEHHYIO TMO3MIIMI0 IO OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHITH €&

YMEHHE YUYUTHIBATH B CBOUX JACHCTBUSIX HEOOXOAUMOCTH KOHCTPYKTHUBHOTO
B3aUMOJICUCTBUS JIOJIEH C Pa3HBIMHU YOCKICHUAMH, KYJIbTYPHBIMU IICHHOCTSIMU U
COLIMAIBHBIM ITOJIOKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOILIECCE COBMECTHOI'O BBIINOIHEHUS
y4eOHBIX, TO3HABATENBHBIX W UCCIEAOBATEIbCKUX 3a/a4d, YBaXKUTEIbLHOIO
OTHOIIEHHUS K MHEHUIO OIIMOHEHTOB MpPH OOCYXKJACHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOT0 COICPKAHUS;

FOTOBHOCTh K T'YMaHUTAPHOW U BOJIOHTEPCKOM ESTEIBHOCTH;

2) NATPUOTUYECKOT0 BOCTIUTAHUA:

c(hopMUPOBAHHOCTH POCCHICKOM rpaXJaHCKOU WJIECHTUYHOCTH,
NaTpUOTU3Ma, YBXKEHHUS K CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH TMEpE.l
Pomunoit, ropmoctu 3a cBOW Kpad, CBOKO PoauHy, CBOM $S3BIK U KYJIBTYDY,
IPOILIJIOE U HACTOSIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIECHUE K MPUPOTHOMY HACJIEAUIO U MaMSITHUKAM TPUPO/IbI,
TOCTHXEHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX Y4YEHBIX B CTAHOBJIECHUE W
pa3BuTHE OWONOTMW, TOHWUMAaHUS 3HA4YCHHS OWOJOTMM B TO3HAHUHM 3aKOHOB
MIPUPO/JIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOT 0 O0IIIECTBA;

ujeiHas yOeXJIEHHOCTh, TOTOBHOCTh K CIYXXEHHIO M 3ammure (OTeuecTsa,
OTBETCTBEHHOCTb 32 €ro Cy/b0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE TYXOBHBIX IEHHOCTEW POCCUMCKOT0 HAPO/Ia;

c(hOopMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUUECKOTO MOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAallMI0 U TMPUHUMATh OCO3HAHHBIEC PEIICHMUS,
OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HAHHUE JIMYHOT'O BKJIAJ]a B MOCTPOCHUE YCTOMUUBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOILICHUE K CBOMM POJMTEIISIM, CO3/JaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOI'O TMPUHATHS LIEHHOCTEH CEMEHHOM JKM3HU B COOTBETCTBUH C
TpaauuusiMHu Hapos10B Poccuu;

4) 3cTEeTUYECKOTr0 BOCTIMTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIOUasl 3CTETUKY ObITa, Hay4HOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUH;



ITIOHMMAHUE SMOLMOHAJIBHOTO BO3JECUCTBUS JKUBOU IIPUPOJBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHUIO B Pa3HBIX BHJIAX HCKYCCTBA, CTPEMIICHUE
IPOSIBISATH KAYECTBA TBOPUYECKOM JINUHOCTH;

5) ¢pusnyeckoro BoCcHUTAHHMSA, (POPMHPOBAHUS KYJIbTYPbI 310POBbS M
3MOIMOHAJIBHOTO 0JIaronoJIy4Yns:

NOHMMaHUE W peanus3alus 3J0pOBOro M 0Oe3omacHoro obpaza >KU3HU
(3mopoBoe  TUTaHUE, COONIOJICHUE TUTHEHWYECKUX TMpaBUI U HOPM,
cOQTaHCUPOBAHHBIM PEXUM 3aHATHA U OTABIXa, peryiasapHas ¢uzndeckas
AKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOIO OTHOIIEHUS K
cOOCTBEHHOMY (DU3UYECKOMY U IMCUXUUECKOMY 37I0POBbIO;

NOHUMAHWE LEHHOCTU MNPaBWUJI HHJIUBUAYAIBHOTO W  KOJUIEKTUBHOIO
0€30MacHOr0 MOBEICHUS B CUTYAIHSX, YTPOXKAIOMINUX 3TOPOBBIO U KU3HU JIFO/ICH;

OCO3HAHUE MOCIEICTBUI U HENPUATHUS BPEIHBIX NPUBBIUEK (YHOTpeOJICHUS
AJIKOTOJIsI, HAPKOTUKOB, KypEHUs);

6) TpPy10BOr0 BOCIUTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTePCTBa, TPYAOTIO0HE;

FOTOBHOCTh K AKTUBHOW JESATEIbHOCTH TEXHOJOTMYECKOM U COIMAJIbHOU
HAIPaBJICHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATh, TJIAHUPOBATh U CAMOCTOSATEIIBHO
BBITIOJIHATh TaKyIO JEATEIbHOCTD;

UHTEPEC K Pa3IMYHBIM cdepaM MpodhecCHOHATBHON JEATENHHOCTH, YMEHUE
COBEpIIATh OCO3HAaHHbIM BbIOOp Oyaymeld npodeccun U peanru30BbIBATh
COOCTBEHHBIEC KU3HEHHBIE TUIaHbI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHI0 W C€aMOOOpa30BaHMIO Ha
MPOTSHKEHUU BCEU JKU3HU;

7) 3K0JI0TH4eCKOTr0 BOCIIUTAHUS

AKOJIOTMYECKHU 11eJIECO00pa3HOe OTHOIIEHHWE K TMPHUPOJEC KaK HCTOYHHKY
KU3HU Ha 3€MIIE, OCHOBE €€ CYyILIECTBOBAHHS;

MOBBIIIICHNE YPOBHSA OKOJOTHYECKON KYIbTYphl: MPUOOpPETEHHE OIbITa
IUIAHUPOBAHUSI TIOCTYNIKOB M OLEHKHM WX BO3MOXHBIX [MOCHEACTBUMA IS
OKPYKAIOIIEN CPEBI;

OCO3HAaHME TJI00aJBLHOr0 XapakTepa IKOJIOMYEeCKUX MpoljieM U MyTed ux
pelIeHus;

CHOCOOHOCTh HUCMOJB30BaTh MPHOOpETAaeMble MPU H3YYCHUH OWOJIOTUU
3HAHUST M YyMEHUSI TIpU peIIeHUH TpoOJeM, CBS3aHHBIX C palMOHAIbHBIM
OPUPOOIIONIb30BaHUEM  (COOJIIOIEHHE  TPaBWJI  MOBENCHUS B MPUPO/IE,
HAIIPaBJICHHBIX HA COXPAaHEHUWE PABHOBECUS B JKOCHUCTEMAaX, OXpaHy BHUJIOB,
dKOCHCTEM, Orocdepnl);



AKTUBHOE  HEINpHUATUE JIEUCTBHUM, IPUHOCAIIMX BpEd  OKPYXKAIOLIEH
IOPUPOJHON cpesie, YMEHHE IMPOTHO3UPOBATh HEOJIArONpPHUSATHBIE HKOJIOTMUYECKHE
HOCJIEACTBYSA NIPEANPUHUMAEMBIX ACUCTBUI U PEAOTBPAILAT HX;

HaJIM4YHE PA3BUTOIO 3KOJIOIMYECKOr0 MBIIUICHHS], SKOJIOTHYECKON KYJIbTYpBI,
OIbITa JesITEIbHOCTU AKOJIOTMYECKOM HaIpaBJIE€HHOCTH, YMEHUS
PYKOBOJICTBOBATBHCSI MMM B IIO3HABATEIIbHOM, KOMMYHHMKaTUBHOM M COLMAJIBHOU
IPAKTUKE, TOTOBHOCTH K YYaCTHIO B ITPAKTUYECKOM EATEIBHOCTH SKOJOTNYECKON
HaIlpaBJIEHHOCTH;

8) HeHHOCTH HAYYHOTI'0 MO3HAHMA:

c(OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HayKH M OOILECTBEHHOW MPAaKTHKH, OCHOBAHHOIO Ha JUAJIOre
KYJbTYp, CHOCOOCTBYIOLIErO0 OCO3HAHUIO CBOEr'0 MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPILIECHCTBOBAHHUE SI3bIKOBOM W YMTATEIbCKOW KYJIBTYPbl KaK CpEACTBa
B3aMOJICUCTBHS MEXTY JIFOJAbMU U MIO3HAHUS MUPA;

NOHUMaHWe crneuuPuKkr OHOJIOTMM Kak HayKd, OCO3HaHUs €€ poju B
(OpMUpPOBAHUU PAIMOHATBHOIO HAYYHOIO MBIIIJICHUS, CO3/JaHUU 1IEJTOCTHOTO
MPEACTABICHUS 00 OKpYXalolleM MHUpE KaK O €JUHCTBE MPUPOJIbI, YEJIOBEKAa U
oOuiecTBa, B MMO3HAHMHM NPUPOAHBIX 3aKOHOMEPHOCTEW M pElIeHUH MpolIemM
COXpaHEHUs IPUPOAHOI0 PABHOBECHS],;

yOexXIEHHOCTh B 3HAYUMOCTU OHOJIOTUU JJIi COBPEMEHHOM LMBUIN3ALINU:
oOecrieyeHus: HOBOIO YpPOBHS DPAa3BUTHUS MEIULMHBI, CO3JAaHUE MEPCHEKTHUBHBIX
OMOTEXHOJIOTUM, CIMOCOOHBIX  pEllaTh PEeCypcHble  MpOOJEMbl  pPa3BUTHUS
YeJI0BEYECTBA, NIOMCKA MyTEeH BBIXOJA U3 III00AJIbHBIX HKOJIOTMYECKUX MPOOJIEM U
obecrieueHusi  Iepexoja K  YCTOMUMBOMY — pa3BUTHUIO,  PAalMOHAIBLHOMY
WCIOJIb30BAaHUIO MPHUPOJHBIX PECYpCOB M (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B IOJYyYEHUM OMOJIOIMUECKHX 3HAHUM B LEIIX
MOBBILICHUSI OOIIEW KYJIbTYpbl, €CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH, Kak
COCTaBHOM 4acTH (hYHKIIMOHAJIBHOM I'PaMOTHOCTH OOydaromuxcs, Gpopmupyemon
IpU U3yYEHUU OMOJIOTHH;

IIOHMMAaHHUE CYIIHOCTU METOJOB IO3HAHMS, UCIIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IOJy4daeMmble 3HAHMA JJIs aHajiu3a Hu
OOBSICHEHHs SIBJICHUH OKPYXKAIOLIEro MUPAa U MNPOUCXOIAIIMX B HEM H3MEHEHUH,
yMEHHUE JenaTh OOOCHOBAHHbBIE 3aKIIIOUEHHMsS HAa OCHOBE HAy4yHbIX (DAKTOB U
UMEIOIIUXCS JaHHBIX C IeJIbI0 TTOJYYEeHHSI IOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIBHO HCIIONB30BaTh OWOIOTMYECKUE 3HAHMS MJIs
pelIeHus Npo0JIEM B pealbHbIX KU3HEHHBIX CUTYalLIHAX;

OCO3HAHHWE LIEHHOCTU HAYYHOH JEATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISThH
IPOEKTHYIO U HCCIIEN0BATENIBCKYIO JEATENbHOCTh HHINBUIYAIIBHO U B IPYIIIIE;



FOTOBHOCTh M  CIHOCOOHOCTb K  HENpPEpPhIBHOMY  OOpa3oBaHUI0 U
caM000pa30BaHUIO, K AKTHUBHOMY IIOJYYEHHUIO HOBBIX 3HaHUI 1O OMOIOrMM B
COOTBETCTBHUHM C KU3HEHHBIMU MTOTPEOHOCTAMU.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE pe3yibTaThl OCBOEHMs ydueOHoro mpeamera «buomorus»
BKJIIOYAIOT: 3HAUYMMble i1 (OPMHUPOBAHUS MHUPOBO33PEHUS O0YyYaIOUINXCSA
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHSATHUS, OTpaXarolue
LEJIOCTHOCTh HAY4YHOM KapTHHbl MHpa M CHEUM(PUKY METOIOB IO3HAHU,
UCTOJIb3YEMBbIX B €CTECTBEHHBIX HayKaX (BEILECTBO, SHEPIUs, sIBICHHE, MPOLIECC,
CHUCTEeMa, HAay4YHBIM (DaKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpus,
UCCJeIOBaHUe,  HaOJIOEHHE,  M3MEpPEHUe, OSKCIEPUMEHT U JIPYrux),
yYHUBEpCAJIbHble Yy4yeOHble JeWcTBHs (TO3HABaTelbHbIE, KOMMYHUKAaTHUBHBIE,

PEryJIATUBHEIE), o0ecreynBaroue dbopmupoBaHue (G YHKIIMOHATBHOM
IPaMOTHOCTH W  COIMAIBHOM KOMIIETEHIIMM OOYyYaIOIIUXCs, CIIOCOOHOCTH
o0yuaroniuxcs WCIIOJIh30BaTh OCBOCHHBIE MEXIUCITUTUTHHAPHEIE,

MUPOBO33PEHUYECKME 3HAHHUS W  YHUBEpCAIbHbIE ydeOHbIE JEUCTBUS B
[I03HABATEIbHOM U COLIMATIbHON MTPAKTHUKE.

MeranpeaMeTHble pe3ynbTaTbl OCBOCHHS IMPOTPAMMBI CPEIHErOo OOIIEro
00pa30BaHuUsl TOJKHBI OTPaXkaTh:

OBaanenue YHHMBEPCAJIbHBIMH yueOHBIMHU NMO3HABaTeIbHBIMH
NEeHCTBUAMMU:

1) 6a30oBbIe JTOTHYECKHE TEHCTBUS:

CaMOCTOAATENLHO  (QOpMyNHMpOBaTh W AKTyaJM3UpOBaTh  MpPoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCMOJIb30BaTh IMPU OCBOCHHWU 3HAHUM NPHUEMBI JIOTMYECKOI'O0 MBIIUICHUS
(aHayM3a, CUHTE3a, CPaBHEHMSI, KiIacCU(pUKaIHU, 0000IICHUS ), PACKPBIBATH CMBICIT
OMOJOTMYECKUX MOHATUM (BBLAENATH UX XapaKTEepHbIe NPHU3HAKH, YCTAHABIMBATH
CBSI3H C APYTUMHU TOHATUSMH);

OIpEeNEeNATh LENU JACATEIbHOCTH, 3a/laBas IapaMeTpbl U KPUTEPUH HX
JNOCTHKEHHUS, COOTHOCUTB PE3YJIBTATHI AEATEIBHOCTU C TOCTABICHHBIMHU LIETSMU;

UCIOJIb30BaTh OMOJIOTMYECKUE MOHATUSA JUIsl OOBSICHEHUS (DAKTOB M SIBJICHUI
YKUBOU NIPUPOJBI,

CTPOUTH JIOTUYECKUE pACCYX ACHUS (MHIYKTUBHBIE, JEIYKTUBHBIE, IIO
aHaJIOTWH), BBISABIATH 3aKOHOMEPHOCTH W TPOTHBOPEUMSI B paccMaTpUBaEMBIX
ABJICHUAX, (DOPMYIUPOBATH BBIBOJbI M 3aKJIFOUEHUS;

OPUMEHSTh CXEMHO-MO/IeNIbHbIE cpeacTtsa IS npeICTaBIECHUs
CYLIECTBEHHBIX CBSA3€M M OTHOIICHHH B M3y4daeMbIX OMOJIOIMYECKHX OOBEKTax, a



TAaKK€  MPOTHUBOPEYMH  Pa3HOrO0  poOJa,  BBISBICHHBIX B Pa3JIMYHBIX
MH(POPMALMOHHBIX HCTOYHUKAX;

pa3pabarbiBaTh IUIAH pelIeHUs MpoOJeMbl ¢ YYETOM aHajau3a HWMEIOIUXCS
MaTepUaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHBBI B I€ATEIIbHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUMN ACSITEIBHOCTH;

KOOPJAMHUPOBATb U  BBINOJHATH pabOTy B  YCJIOBUSX  pEaJbHOrO,
BUPTYAJIbHOI'O0 U KOMOMHUPOBAHHOTO B3aMMOCHCTBHS;

pa3BUBaTh KPEATUBHOE MBIIIJIEHUE IPU PEIIEHUH KU3HEHHBIX MTPOOIIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKUE TeHCTBHUA:

BJIaJIETh HAaBbIKAMU y4€OHO-UCCIIE0BATENbCKON U MIPOEKTHOMN JESITENbHOCTH,
HaBBIKAMHM  pa3pelieHus MpoOJieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITETILHOMY IOMCKY METOOB PEUIEHUS TPAKTUYECKUX 3a]1a4, TPUMEHEHHIO
Pa3IMYHBIX METOJIOB MO3HAHUS;

UCIIOJIb30BaTh pPa3JWYHbIE BUJABI JIEATEIBHOCTH 110 IOJYYEHUIO HOBOIO
3HAaHUS, €ro HWHTEpIpeTaluy, MPeoOpPa3OBaHUIO M TPUMEHEHUI0 B Y4EOHBIX
CUTYallMsIX, B TOM YHCJI€ IPHU CO3/IaHUU YYEOHBIX U COLMATBHBIX IPOEKTOB;

(opMHUpOBaTh HAYYHBIN TUI MBILUIECHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU NTOHATUSAMHU U METOJIAMU;

CTaBUTh U (opMynupoBaTh COOCTBEHHBIE 3a/ladyd B 00pa3oBaTEIbHOMN
NEeSATENbHOCTU U KU3HEHHBIX CUTYaLUAX;

BBISIBJISITh [IPUYMHHO-CJIEACTBEHHBIE CBSI3M U aKTyallM3MpOBaTh 3ajady,
BBIIBUT'aTh TUIOTE3y €€ pEUICHUs, HaXOAUTb APIYMEHTHI JUIA JI0Ka3aTelbCTBA
CBOMX YTBEPKIICHHI, 3a/1aBaTh NapaMETPbl U KPUTEPUU PELLICHHUS;

AHAIM3UPOBATH IIOJYYEHHBIE B XOJE€ PEIICHHUsS 3aJayd Pe3yJIbTaThl,
KPUTHUYECKU OLIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAaIlUsIM, OLICHUBATh MPUOOPETEHHBIH OIBIT;

OCYULIECTBJISTh LIEJICHANPABICHHBIA TOUCK NEPEHOca CPEICTB M CIOCOOOB
NeICTBUS B MPOPECCUOHATIBHYIO CPENY;

YMEThb IEPEHOCUTh 3HAHUS B IO3HABATEJIbHYIO M NPAKTHUECKYIO O00JacTH
KU3HEIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTeil;

BBIIBUT'aTh HOBBIE UJEH, MPEIJIaraTb OPUTrMHAIbHBIE MOJAXOJbl U pELICHMUS,
CTaBUTh MPOOJIEMBI U 337a4H, JONYCKAIOIINE albTEPHATUBHBIC PELLICHUSI.

3) paboTa ¢ nunpopMmanmeii:

OPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHPOpMAIUH (TEKCTE yueOHOTro
nocoOusi, HAYYHO-TIONMYJSPHOM JUTEpaType, OMOJOTMYECKHX CIIOBapsiX U
CIpaBOYHMKAaX, KOMIIBIOTEpHBIX 0a3ax AaHHbIX, B lHTepHere), aHanm3upoBath



UHPOPMAIUIO Pa3TUIHBIX BUAOB U (POPM Mpe/CTaBICHHSI, KPUTHUECKH OLIEHUBAThH
€€ I0OCTOBEPHOCTb U HEMIPOTUBOPEYUBOCTH;

(opMynupoOBaTh 3alpOChl U MPUMEHATh PA3JIMYHbIE METOABI MPU TIOUCKE U
orOope Omonornueckoir WHMOpPMAIUU, HEOOXOAUMOM [IJIsi BHITIOJTHEHUS y4eOHBIX
3azay;

OpUOOpPETaTh OMNBIT MCIOIB30BAHUS HMHPOPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOT'O MCIOJIb30BAHUS PA3IMYHBIX
MTOUCKOBBIX CHUCTEM;

CaMOCTOSITENIFHO ~ BBHIOMpATh  ONTUMalbHYIO  (OpMYy  TPEIACTaBICHUSA
Oouosorndeckor uHpopmaruu (cxeMbl, rpaduKu, JUArpaMMbl, TaOJIUIIbI, PUCYHKU
" Apyroe);

UCIIONb30BaTh HAy4YHBIM SA3BIK B KayecTBE CpeACTBa MNpu padoTe ¢
OMOJIOrnyeckod HMHQPOpMalME: MPUMEHATh XUMHUYECKUE, (PU3HYECKHE U
MaTEeMaTUYECKUE 3HAKW W CUMBOJBL, (POpmysbl, abOpeBHaTypy, HOMEHKIATYDY,
UCIIONIb30BaTh W MpeoOpa3oBbIBATH  3HAKOBO-CMMBOJHMYECKHE  CpEACTBA
HarJasAHOCTH;

BJaJIeTh  HABBIKAMH  pAaclO3HAaBaHUS W 3alUThl  HWH(OpMAIUH,
UHGOPMAIIMOHHON 0€30MaCHOCTH JIMYHOCTH.

OBiajieHHe YHUBEPCAJIbHBIMH KOMMYHHUKATUBHBIMH 1€l CTBUSMM:

1) oOmmeHme:

OCYIIIECTBISTH KOMMYHHUKAIIMH BO BCeX c(pepax KM3HU, aKTUBHO y4acTBOBATH
B JMAJOre WIM JUCKYCCHM TIO CYHIECTBY OOCYKIaeMOW TeMbl (YMEHHE 3a/1aBaTh
BONPOCHI, BBICKA3bIBATh CYXJACHUS OTHOCUTEIHHO BBIMIOJHEHUS TMpeiaraeMomn
3aJlauM, YYUTHIBATh MHTEPECHl U COIJIACOBAHHOCTH MO3MIMNA APYTUX YYaCTHHUKOB
JUaora Wi JUCKYCCUN);

pacmo3HaBaTh HEBepOAIbHBIE CpEACTBA OOIICHMs, TOHUMAaTh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HMKHOBEHHS KOH(JIMKTHBIX CHUTYyalluH,
YMETbh CMAT4aTh KOH(MIUKTHI U BECTU MEPETOBOPHI;

BJIQ/IETh PA3UYHBIMH CHOCO0aMU OOIIEHUS U B3aUMOJICHCTBUS, MOHUMATH
HaMepEeHUs IPYTuX JIIOJIeH, MPOSBIATh YBAKUTEIBHOE OTHOIICHUE K COOECETHUKY
U B KOppeKTHOU hopme GopMyITUpOBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTMUHO H3JIaraThb CBOIO TOYKY 3PEHHUS C HCIOIb30BaHHEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAs 1eATeJIbHOCTh:

NOHMMATh M MCIOJIB30BaTh MPEUMYIECTBA KOMAaHIHON M WHIAMBUIYaJIbHOM
paboThI IPH pELIEHUU OMOJIOTHYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHHUS TPYIIOBBIX (POPM B3aUMOEHCTBUS IPH PEIICHNU y4eOHOM 3aa4uu;

BHIOMpAaTh TEMaTUKy W METOJbl COBMECTHBIX ACHCTBHH C Y4ETOM OOIIMX
UHTEPECOB U BO3MOKHOCTEHN Ka)XA0ro YjeHa KOJIJIEKTHBA,;



IPUHUMATh  LEJIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH WU
KOOPJIMHUPOBATh JEUCTBUS MO €€ NOCTHKEHHUIO: COCTaBIIATh IUIAH JIEWCTBUH,
pacupenensTh poiu ¢ y4E€TOM MHEHHMM YYaCTHHKOB, OOCYXIaTh Ppe3YyJIbTaThl
COBMECTHOM palOTHI;

OLICHMBATh KA4e€CTBO CBOEro BKJIAJAa M KaXKIOTO Yy4YaCTHUMKA KOMAH/bI B
001Ul pe3yabTar Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE IIPOEKTHI, OLEHHUBaTh HWIEU C T[O3ULUUHA HOBU3HBI,
OpPUTMHAIBHOCTH, ITPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJISITh TO3UTUBHOE CTPATErMYECKOE TOBEACHHE B Pa3JIMYHBIX
CUTYaIUSIX, IPOSBIISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

OByaieHHe YHMBEPCAJbHBIMH PeryJsiTUBHbIMM 1eiiCTBUSIMU:

1) caMmoopraHu3anms:

UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS JUIsl BBISBICHUS NpPOOJIIEM M HUX
pelieHus B )KU3HEHHBIX U YYEOHBIX CUTYaIIUSIX;

BBIOMpAaTh Ha OCHOBE OMOJOTMYECKHX 3HAHUW IIeJIEBbIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JEHCTBHUAX M MOCTYIKaX MO OTHOUIEHHUIO K KUBOW NPUPOJE,
CBOEMY 3JI0POBBIO M 3/I0POBbIO OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYLIECTBIIATh MO3HABATEIBHYIO NESTEIbHOCTD, BBISBIATH
npo0JieMbl, CTaBUTh U (HOPMYITHUPOBATH COOCTBEHHBIEC 3aJ]a4ll B 00pa30BaTEIbHON
NEATENbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJILHO  COCTABJISITH  IUIAH  PEIICHHS NOpoOieMbl C  y4ETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U IPEANOUYTECHUM;

JABaTh OLICHKY HOBBIM CUTYallUsIM;

paciupsTh paMKH yueOHOT0 MpeIMeTa Ha OCHOBE JIMUHBIX MPEANOYTEHUN;

JieNiaTh OCO3HAHHBIN BBIOOpP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEILICHHUE;

OLICHMBATh MPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO IIUPOKOH SPYIUIUH B
pasHbBIX O0JIACTAX 3HAHWM, MOCTOSHHO TOBBINIATH CBOM 00pa3OBaTENbHBIN H
KYJbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CUTYyallUsM, BHOCUTb KOPPEKTHUBBHI B JIESTEIbHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJIbTATOB LIEISIM;

BJaJ€Th  HABbIKAMM  TO3HABAaTEJIbHOM  peQuieKCuM Kak  OCO3HaHHUS
COBEPIIAEMBIX JCHUCTBUM M MBICIUTENBHBIX MPOLECCOB, UX PE3YIbTATOB U
OCHOBaHUI, UCHOJIb30BaTh MPUEMBI pedIeKCUH IS OLEHKU CHUTyalluH, BbIOOpa
BEPHOI'O PEILIECHUS;

YMETh OLIEHUBAaTh PUCKH W CBOEBPEMEHHO IPUHUMATH PEUIEHUS MO HX
CHUKEHHUIO;



IPUHUMATh MOTHBBI M apryMEHTbl JPYTUX NpPU aHaIu3€ pe3yJbTaToB
NEATEIBHOCTH;

3) npuHsiTHE CeOsI ¥ IPYTHUX:

MIPUHUMATh ce0sl, IOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

IPUHUMATh MOTHMBBI M apryMEHTBl JPYTUX NPH aHaIu3€ pe3yJbTaToB
NEeATEIbHOCTH;

NpU3HABAaTh CBOE MPABO U MPABO JIPYrUX Ha OLIUOKHU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MHUP € MO3ULIUH JPYroro 4eaoBeKa.

HPEAMETHBIE PE3YJIBTATBI

[IpenmerHbie pe3ynbTaThl OcBOeHUs mporpammbl COO mo Owmonoruud Ha
0a30BOM ypOBHE BKIIIOUAIOT crienuduyeckue ais yueOHoro npeamera «buomaorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUM MO OCBOCHHIO, HHTEPIIPETALIUU U
npeoOpa30BaHUIO 3HAHUM, BUIBI JESATEIBHOCTU MO MOJIYYEHHIO HOBOT'O 3HAHUS U
NPUMEHEHHUIO 3HAHUM B Pa3IMUYHBIX Y4YEOHBIX CUTYyallUsX, a TaKKEe B peabHBIX
KU3HEHHBIX CHUTYallMsX, CBSI3aHHBIX ¢ Ouonorued. B mporpamme mnpenmerHble
pe3yNbTaThl MPEACTABICHBI IO TO1aM O0yUYEHUS.

IIpenmMeTHble pe3yabTaThl OCBOEHUsI yuyeOHOro npeamera «buonorus» ¢ 10
Kj1acce JOJKHBI OTPAXKATh:

c(hOpMHPOBAHHOCTh 3HAHUN O MECTE U POJIU OUOJIOTUU B CHCTEME HAYYHOTO
3HaHMSI €CTECTBEHHBIX HAyK, B (DOPMHUPOBAHUM COBPEMEHHOH €CTECTBEHHO-
HAY4YHOM KApTHHBI MHUpa U HAyYHOTO MHPOBO33PEHMS, O BKJIAJE POCCUNCKUX U
3apyOEKHBIX yUYEHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTWH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JI0BEKA JUIsl pEICHUs dKU3HEHHBIX 33/1a4;

YMEHHUE PaACKpBIBAaTh COJEpKaHUE OUOJIOTMUYECKUMX TEPMUHOB WU TOHSITHI:
KU3Hb, KIJIETKa, OpraHu3M, Merabonu3M (OOMEH BEHIECTB U TpEeBpalleHue
SHEPruM), TOMEOCTa3 (CaMOpEryJsilys), YpOBHEBAs OpPraHU3alus KUBBIX CHCTEM,
CaMOBOCHPOU3BEICHHE (PENPOAYKLKA), HACIEACTBEHHOCTh, K3MEHYMBOCTh, POCT U
pa3BUTHE;

YMEHHUE u3Jlaratb OWOJOTMYECKUE TEOpUH (KJIETOYHAs, XPOMOCOMHAs,
MyTallMOHHAs, LIEHTpaJbHAs J0rMa MOJIEKYJIsIpHOM Owuonorun), 3akonsl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u ydeHust (0 L€HTpax MHOrooOpasusi u
MPOUCXOXKAEHUS KyIbTypHBIX pacTenuidt H. V. BaBuioBa), onpeaensaTs TpaHUIlbI
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BJIaJIETh METO/IaMU HAYYHOT'O MO3HAHUS B OMOJIOTHU: HAOIIOICHNE U
ONKMCAHUE YKUBBIX CHUCTEM, IPOLIECCOB W SIBJIECHUM, OpraHU3alus U MPOBEICHUE
OMOJIOTUYECKOTO  JKCIIEPUMEHTA,  BBIJBWKEHUE  THUIIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXJY MCCIEAyeMbIMH BEJIMYUHAMHU, OOBSCHEHHUE IMOIYYECHHBIX



pE3yNbTaTOB, MCIOJIb30BAHHBIX HAyYHBIX MOHSITHUH, TEOPUM W 3aKOHOB, YMEHHE
JIeNIaTh BBIBOJbI HA OCHOBAHUU MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIJCISTH CYIIECTBEHHbIC MPU3HAKKA BUPYCOB, KJIETOK MPOKAPUOT U
9YKapuoT, OJHOKJIETOYHBIX W MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
MPOLIECCOB: OOMEHA BEIECTB M NPEBPALCHUS SHEPTHHM B KIIETKE, (POTOCUHTE3A,
IUTACTUYECKOT0 U SHEPreTHYeckoro oOMEHa, XEeMOCHHTEe3a, MHUTO03a, MeHo3a,
OIJIONIOTBOPEHUS, PA3MHOXKEHUS, HWHIUBUIYAILHOIO Ppa3BUTUS  OpraHu3Ma
(oHTOTr€HE3);

yMEHUE MPUMEHATh MOJYyYEHHbIE 3HAHUS ISl OOBACHEHUS] OMOJIOTMYECKHX
NPOLIECCOB U SIBJICHUM, JJISl MPUHATHS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOMN
KU3HA C I1ETpI0 oOecredyeHus: Oe30MacHOCTH CBOETO 370POBbS M 30POBBS
OKpPYXAaIOIUX JIOJEH, COOIOIEHNSI HOPM I'PaMOTHOI'O NIOBEIEHUS B OKPYXKarOIIEn
MPUPOAHONA Cpele, MOHUMaHuE HEOOXOAMMOCTH HCIHOJIb30BAaHUS JOCTHKEHUN
COBPEMEHHOMU OHOJIOTNH u OHMOTEXHOJIOTUH TUIS PalMOHAIBHOTO
PUPO/IOTIOIb30BAHUS;

YMEHHE peuiaTh 3JIEMEHTApHBIE TIE€HETUYECKHME 3aJadyd Ha MOHO- U
TUTHOpUAHOE CKpEIIMBAaHUE, CIEIUICHHOE HAacleJOBaHUE, COCTaBIATh CXEMbI
MOHOTHOPUIHOTO CKPELMBAHMS JUIsl NPEICKa3aHusl HACJeOBaHUs MPU3HAKOB Y
OpPraHU3MOB;

YMEHHUE BBINONHATH JIaA0OpAaTOPHBIE W MpakTU4YecKue paboThl, COOIIOIATH
npaBuiia npu padbore ¢ yueOHbIM U Ja0OpPaTOPHBIM 000PYAOBaAaHUEM;

YMEHUE KPUTHUYECKH OIEHUBAaTh M HWHTEPHPETUPOBATh HHPOPMALIUIO
OMOJIOTUYECKOTO  COJEP)KaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpPEACTBA MAaCCOBOW MH(OPMAILIUU, HAYIHO-TIOMYJISIPHBIC
MaTepuaibl), 3TUYECKHE aCIeKThl COBPEMEHHBIX HCCIENOBAaHUN B OMONIOTHH,
MeAUIMHE, OMOTEXHOJIOTUH;

yMEHUE CO03[1aBaThb COOCTBEHHbIE IHCbMEHHbIE M YCTHBIE COOOIIEHUS,
0000m1asi OMOIOrHYECKYI0 MH(POPMAIMIO U3 HECKOIbKUX HCTOYHHMKOB, IPAMOTHO
WCITIOJIb30BATh MOHATUIHBIN anmapat OMOJIOTHH.

[IpenmerHble pe3ynbTaThl OCBOCHHS yueOHoro npeamera «buonmorus» ¢ 11
K1acce JOMKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUNA O MECTE U POJU OMOJIOTHUU B CUCTEME HAyYHOIO
3HAHMSI €CTECTBEHHBIX HAayK, B (DOPMHUPOBAHHHM COBPEMEHHOH €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa U HAYYHOTO MHPOBO33PEHHS, O BKJIAJE POCCHUMCKUX M
3apyOEKHbIX yU€HBIX-OMOJIOTOB B pa3BUTHE OWOJIOTUH, (PYHKIMOHAIBHOU
rPaMOTHOCTH YEJIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE pacCKpbIBaTh CoOJEpKaHUE OHUOJIOrMYECKMX TEPMHUHOB M TOHSITHI:
BH/JI, TIOMYJISALMS, TeHOMOH/, SBOJIONMS, JBIKYIIME CWIbl ((PaKTOPhI) IBONIOLUH,
NPUCTIOCOOJICHHOCTh OPraHu3MOB, BUI000pa30BaHUE, SKOJOTHYECKUE (aKTOPHI,



DKOCHCTEMA, TMPOJYIEHTH, KOHCYMEHTBI, PEAYLEHThl, IEeNH  MUTaAHUs,
AKOJIOTHYECKas upamua, Ouoreolenos, ouocdepa;

yMEHUE u3JIaraTh OWOJIOTHYEeCKue Teopuu (IBONIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpUs SBOJIOLMHU), 3aKOHbI M 3aKOHOMEPHOCTHU
(3apogsimieBoro cxonacrtsa K. M. bapa, depenoBaHus riIaBHBIX HallpaBiICHUN M
nyteit sBomonuu A. H. CesepuioBa, yuenust o 6uochepe B. 1. Bepnajackoro),
OTPEAENSITh TPAHUIIBI KX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHUE BIJIAJIETh METOJJAMU HAYYHOTO IMO3HAHMS B OMOJIOTUU: HAOJIIOIEHUE U
ONMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB W SIBJICHUM, OpPraHU3alus U NPOBEICHUE
OMOJIOTUYECKOTO  JKCIIEPUMEHTA,  BBIJBWKEHUE  THUIIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXJY MCCIEIyeMbIMH BEJMYUHAMHU, OOBSCHEHHUE IMOIYYECHHBIX
pEe3yIAbTATOB, WCIOIb30BAHHBIX HAYYHBIX MOHSATHI, TEOPUN M 3aKOHOB, YMEHHUE
JIeJ1aTh BBIBOJbI HA OCHOBAHUU IOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIIEATh CYIIECTBEHHbIE MPU3HAKU CTPOEHUS OMOJIOTHYECKHUX
OOBEKTOB: BUJOB, TMOMYJSIHA, MTPOAYIEHTOB, KOHCYMEHTOB, PEIYIECHTOB,
OMOreoneHO30B U 3KOCHUCTEM, OCOOEHHOCTH TMPOILIECCOB: HACIEICTBEHHON
M3MEHYMBOCTH, €CTECTBEHHOI'0 OTOOpa, BUA000pa30BaHUS, MPUCIOCOOIEHHOCTH
OpPraHU3MOB, JIEWCTBHUS SKOJOTMYECKHX (PAKTOpPOB HA OpraHu3Mbl, IEpeHoca
BEIIECTB M TOTOKAa HHEPrUM B DSKOCHUCTEMAX, AHTPOINOTEHHBIX H3MEHEHUH B
HKOCHCTEMAax CBOEW MECTHOCTH, KpPYroBOpOTa BEIIECTB U OMOTr€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

YMEHUE MPUMEHATh MOJyYEHHbIE 3HAHUS ISl OOBACHEHUS] OMOJIOTMYECKHX
IIPOLIECCOB U SIBJICHUM, JJISl NPUHATHSA MPAKTUUYECKUX PELICHUN B IMOBCEIHEBHOU
KU3HU C 1eJplo olOecrieueHuss 0e30IacHOCTH CBOETO 3J0pPOBbS U 370POBbS
OKPYXAaIOILUX JOJEH, COOJII0IEHHSI HOPM I'PaMOTHOI'O NIOBEIEHUS B OKPYXKAIOLIEH
MPUPOAHON cpese, MOHUMaHue HEOOXOAMMOCTH HCIOJIb30BaHUS JOCTHKEHUN
COBPEMEHHOW OMOJIOTUH JIJIsl PAllMOHATILHOTO MTPUPOAOTOIb30BaHMS;

yMEHHUE peliaTh dJIeMEHTAapHbIC OMOJOTUYECKUE 3a/1aud, COCTABISATH CXEMBbI
MepeHoca BEIIeCTB U SHEPTUH B HKOCHUCTEMaxX (LIeH MUTaHuUs);

YMEHHUE BBINONHATH JIa0OpAaTOPHbIE M MpakTUYecKkue padoThl, COOII0IAThH
npaBuia mpu padbore ¢ ydeOHBIM U JIaOOpaTOPHBIM 000PYI0BAHUEM;

yMEHHE KPHUTHYECKH OIICHWBATh M HWHTEPHPETUPOBATH HHGPOPMAIIUIO
OMOJIOTMYECKOTO  COAEP)KaHMSA, BKJIIOYAIONIYI0 IICEBJOHAYYHbIE 3HAHUSA W3
pPa3IMYHBIX UCTOYHUKOB (CpEACTBA MAacCOBOM MHPOpMALIMU, HAYYHO-TIOMYJISIPHbIE
MaTepualibl),  paccMaTpuBaTh  IJ00albHBIE  DKOJOTMYECKHE  MPOOJIeMbI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOLIEHHUIO K HUM COOCTBEHHYIO MO3ULUIO;

YMEHHE CO3/1aBaThb COOCTBEHHbIE NHCHbMEHHBIE U YCTHBIE COOOIIEHUS,
000011ast OMOJIOrHYeCKyl0 MH(OPMAILIMIO U3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO
UCIOJIb30BaTh MOHIATUIHBIN anmnapaT OMOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunyecTBo 4acoB DJIeKTPOHHbIE
HaunmeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne n/mm P Konrpoasusie  IIpakruueckue (1dpp )
NPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
bu6nuorexa LIOK
L buornorus Kak Hayka 2 05 https://m.edso0.ru/7f41c292
2 JKuBbIC CHCTEMBI M UX OpraHUu3aIHs 1 bubamorexa [IOK
P t https://m.edso0.ru/7f41c292
. bubnmoreka [JOK
3 XHWMHUYECKUHN COCTAB U CTPOEHHUE KIIETKU 8 1 httos:/m.edsoo.ru/7fA1c292
but6mmoreka [IOK
4 IKH3HEAIEATENBHOCT KICTKH 6 https://m.edso0.ru/7f41¢292
5 Pa3zmHOXeHNE M MHIUBUAYAIIBHOE PA3BUTHE 5 1 bubnuoreka [IOK
OpraHu3MoOB https://m.edso0.ru/7f41c292
6 HacnenctBeHHOCTS M N3MEHUYUBOCTD 8 15 bubmuorexa [IOK
OpPraHUu3MOB ' https://m.edsoo.ru/7f41¢c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bu6nuoreka [IOK
OMOTEXHOIOTHH https://m.edso0.ru/7f41c292
but6mmoreka [IOK
8 Pesepsrioe Bpens L https://m.edsoo0.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 34 0 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

KoanuectBo yacos DJIeKTPOHHbIE
HaumenoBaHue pa3/iesioB U TeM undposbie
Ne ni/m P KonTpoabnsie | IlpakTnueckue (nupp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoTbI
pecypcsl
bubmnorexa IHOK
1 IBOMIOUHOHHAs GHONOTHS o 1 https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 05 bubnmnorexa [HOK
3emite ' https://m.edsoo.ru/7f41cc74
butmmoreka [IOK
3 OprasH3Mbl 1 OKpYKaioLas cpeia > 1 https://m.edsoo.ru/7f41cc74
bubnunorexa LIOK
4 9
CooO1iecTBa 1 9KOJIOTHUECKUE CUCTEMBI httns://m.eds0o.ru/7f41ccT4
butmmoreka [IOK
P 2
> C3CPBHOS BpeMA https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 33 0 2.5
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