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COJEP XAHME OBYUYEHUA
10 KJIACC

Tema 1. buosiorusi kKak Hayka.

buonoruss xak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
APYTUMU €CTECTBEHHBIMU HayKaMH, GUIOCOPHUEH, ITUKOM, ICTETUKON U mnpaBoM. Poib
ouonorud B (GOPMHUPOBAHWM COBPEMEHHOW HaydyHOM KapTuHbl Mupa. Cucrema
OMOJIOTUYECKUX HaYK.

Meroabl TMO3HAaHUS KUBOW NpUponbl (HAOMIOIEHHUE, SKCIEPUMEHT, OIHUCAHUE,
U3MEpeHne, Kiraccupukanys, MOACIUPOBAaHUE, CTATHCTHYECKass 00paboTKa TaHHBIX ).

JemMoHcTpanum:

[Toptpetst: Y. Hapsun, I'. Mennens, H. K. Konsnos, k. Yorcon u @. Kpuk.

Tabnuubl 1 cxeMbl: «MeTo/Ibl TO3HAHUS JKUBOU MPUPOIBD.

JlabopaTopHble U MpaKTHYECKHE PadOThI:

[Ipaktuueckas padota Ne 1. «Mcnonp30BaHne pa3InyHbIX METOJOB MIPU U3YUEHUHU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cucTeMbl U UX OPraHU3aIMS.

XKupble cuctembl (OMOCHCTEMBI) Kak MpeaMeT H3ydeHus Ouosioruu. OTiaudue
KUBBIX CUCTEM OT HEOPraHUYECKOU MPUPOJIBI.

CaoiicTBa OMocuUCTEM M HX pa3HOOOpa3ue. YPOBHHM OpraHM3alui OUOCUCTEM:
MOJICKYJIAPHBIM, KJICTOYHBIA, TKAHEBBIM, OPraHU3MEHHBIN, MOMYJISAIUOHHO-BUIOBOM,
HKOCHUCTEMHBIN (OMOT€OLIEHOTHYECKHU ), OUOChEepHBI.

JdemoHcTpanuu:

Tabmuiel U cxembl: «OCHOBHBIE TNPU3HAKU SKU3HW», «YPOBHH OpTaHU3AINU
KUBOU MPUPOABD.

O6opynoBanue: mojaenb MoJiekyibl JIHK.

Tema 3. Xumnueckuii cCOCTaB U CTPOCHUE KJIETKH.

XUMHUUYECKHM COCTaB KJIETKU. XHMHUYECKHE JJIEMEHTBI: MAKPOAJIEMEHTHI,
MHUKpO3JIeMEeHThI. Boia 1 MuHepaibHbIE BEleCTBa.

OyHKIIMKM  BOJBI W  MHUHEpaJIbHBIX BelIeCTB B  KieTke. [logaepkanue
OCMOTHUYECKOTO OanaHca.

benku. CoctaB u cTpoeHue OENKOB. AMHHOKHCIOTHI — MOHOMEpHI OEKOB.
He3zameHnmble ¥ 3aMEHHMBbIE aMUHOKHCIOTHL. AMHWHOKHUCIOTHBIM COCTaB. YPOBHHU
CTPYKTYpbl OCJIKOBOW MOJEKYJbI (TIEpBUYHAS, BTOPUYHAS, TPETUUHAS U YETBEPTUUHAS
CTPYKTypa). XUMHUYECKHE CBOMCTBA OenkoB. buomornueckne QpyHKITUU OEIKOB.

depMeHTH — OuoJorndyeckue Karaau3zatopbl. CTpoeHue (epMeHTa: aKTHUBHBIN
IEHTp, cyocTpatHas crnenupuaaoctb. Kopepmentsl. Butamunbl. Otnnuus hepMeHTOB
OT HEOPTraHWYECKUX KaTaJu3aToOpOB.



VYrneBoapl: MoHOcaxapuabl (TIIOKO3a, prubo3a M Ae30KCcupu003a), Iucaxapuabl
(caxaposa, JakTo3a) W  MOJUcaxapuibl  (KpaxMall, TJHUKOTEH, LEJUII0JI03a).
buonoruueckue QyHKIIUN YTII€BOOB.

Jlumuapl:  Tpurmuuepuasl,  dochonunuabl,  cTepouasl. [ 'mapoduiibHO-
ruipodoOHbIe cBOMCTBA. bruonorudeckue GyHkuuu aunugoB. CpaBHEHUE YTIIEBOJIOB,
OCJIKOB W JIUTINJIOB KaK HICTOYHUKOB YHEPTHUHU.

Hyxnennoseie kucnorer: JJHK n PHK. Hykneotuasl — MOHOMEpBI HYKIIEMHOBBIX
kucioT. Ctpoenne u ¢pynkuuu JHK. Crpoenne u dynkuuu PHK. Bugest PHK. AT®:
CTpO€HHUE U (QYHKIIUH.

[uronoruss — Hayka o kjierke. KierouHas Teopusi — mpumep B3aWMOJCHUCTBUS
ujel u GakToB B HAYYHOM MMO3HAHUH. MeTObl N3YUEHUS KIICTKH.

Kmerka kak menoctHas xuBas cucteMa. OOmue NpW3HAKH KIIETOK: 3aMKHYyTas
HapyxHass MmeMOpana, mosiekynsl JIHK kak renernueckuil ammapar, cucTemMa CHUHTE3a
Oenka.

Tumnbl KJIETOK: dyKapuoTUYecKass U Nnpokapuotuyeckas. OCOOEHHOCTH CTPOEHUS
MpoKapuoTUYecKou KiIeTku. Kierounas crenka 0akrepuit. CTpoeHHE SyKapUOTUUYECKON
KJIeTKH. OCHOBHBIE OTJIMYUS PACTUTENIbHOM, >)KUBOTHOM U TPUOHOM KJIETKHU.

IToBepXHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAas CTEHKA, TJIUKOKAJIUKC, HX
¢bynkuuu. [lnasmatudeckas memOpana, e€ cBoiictBa W ¢QyHKiuu. [luTtomnasma u eé
opranousipl. OnHoMemOpanHble opraHounbl kietku: OJIIC, ammapar ['onbmxu,
T30COMBI.  [loyaBTOHOMHBIE OPraHOWABI  KJIETKWA: MUTOXOHAPHUH, ILIACTHJbI.
[IpoucxoxkneHne MUTOXOHApUM W miactuld. Buasl tactun. HememOpannbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KICTOYHBIA HEHTpP, LIEHTPUOJIU, PECHUYKH, KTYTHUKH.
DyHKIUHA OPraHOUJIOB KJIETKU. Brirrouenus.

SAnpo — peryasTopHbli LeHTp kieTku. CTpoeHue dnpa: sjaepHas 000JI0YKa,
KapuoIiasMa, XpoOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCcoOpT BELIECTB B KIETKE.

JdemoHcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneinen, P. Bupxos, [Ix.
Yorcon, @. Kpuk, M. Yunkuunc, P. ®panknun, K. M. bap.

Huarpammel: «PacrnipeqiesieHne XUMUYECKUX DSJIEMEHTOB B HEXWBOM MPUPOJICY,
«Pacripenenenre XuMUYECKUX 3JIEMEHTOB B dKUBOU MPUPOIE».

Tabmuubr u cxemsl: «llepuomuueckas TaOmUIa XUMHYECKUX DIEMEHTOBY,
«CTpoeHue MoJeKkynbl BOAbl», «buocuHTe3 Oenka», «CTpoeHHE MOJEKYNbl OenKay,
«Ctpoenue ¢epmenta», «Hyxnennossie kuciotel. JHK», «CtpoeHune MoyeKybl
AT®», «CrpoeHue >SyKapUOTHYECKON KIETKN», «CTpPOECHHE 3KHUBOTHOM KIIETKW,
«CTpoeHue pacTUTENbHOW KIETKW», «CTpoeHHe NPOKAPUOTUUYECKOM  KIETKHY,
«CtpoeHue saqipa KIETKN», «YTIeBOAbD, «JIUmuabh».



ObopynoBaHue: CBETOBOM  MHKPOCKON, OOOpyIOBaHHE [IJIsl MPOBEACHUS
HaOJIOICHUM, U3MEPEHHM, SKCIEPUMEHTOB, MHKpPONpPENaparbl PacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

JlabopatopHast padota Ne 1. «M3yueHue KaTadIUTHUYECKON aKTUBHOCTH ()ePMEHTOB
(Ha mpuMepe aMuJIa3bl WA KaTaaasbl).

Jlaboparopnas padota Ne 2. «M3yueHne CTpoeHUsI KIETOK PACTEHU, )KUBOTHBIX U
OakTepuil MoJ MUKPOCKOIIOM Ha TOTOBBIX MUKpOTpEnapaTax U UX ONMUCAHUEY.

Tema 4. ’KnzHeaessTeJJLHOCTH KJIETKH.

OO6MeH BelecTB, WIM MeTa00MM3M. AcCUMHWIANMSA (IJIACTUYECKUH OOMEH) H
TUCCUMWISIIUSA  (PHEPTeTUYECKUd OOMEH) — JIB€ CTOPOHBI €IMHOr0 Tpoliecca
Metabonu3ma. Poilb 3aKOHOB COXpaHEHUs BEIIECTB U DJHEPrUM B TMOHUMAaHUU
MeTabou3Ma.

Tunel oOMeHa BeliecTB: aBTOTPOQHBIA U rerepoTpodHbiii. Pons gepmeHTOB B
oOMeHEe BEIlIeCTB U IPEBPAIICHUN SHEPTUU B KIIETKE.

®dotocunTe3. CBeroBast U TeMHoOBasi ¢a3bl Porocuntesa. Peakuuu dorocuHTtesa.
OddexTuBHOCTH (PoTOCHHTE3a. 3HaUueHHE (POTOCUHTE3a IS )KU3HU Ha 3emie. BausHue
yCIIOBUM cpefbl Ha (OTOCHHTE3 W CIOCOOBI TOBBIIICHUS €Tr0 TPOIYKTUBHOCTH Y
KYJIbTYPHBIX PACTECHHUI.

XeMmocuHTe3. XEMOCUHTE3UpylIue OakTepuu. 3HAYCHHWE XEMOCHHTE3a s
KW3HU Ha 3eMIIE.

DOHepreTuueckuii oOMeH B KieTke. PaciieruieHue BemIeCTB, BBIICICHUE W
AKKyMYJUPOBAHHE SHEPTHUM B KIETKE. JTalbl dHEPreTUYECKOoro oOmeHa. [mkomnms.
bpoxenne u ero Buabsl. KuciopogHoe OKUCIEHHE, WM KJIETOYHOE JIbIXaHHE.
OxucnurensHoe GpocopunupoBanre. IPHEKTUBHOCTh IHEPreTUIECKOTO OOMEHA.

Peakuun matpuuyHoro cunres3a. ['eneruueckas undpopmanus u JJHK. Peanuzanms
reHeTH4ecko uH(opMmanuu B KiIeTKe. [eHeTWYecKuid KOA U €ro CBOICTBa.
Tpanckpunius — marpuunsiii cuate3 PHK. Tpancnsauus — 6uocunrte3 Oenka. DTtarbl
TpaHcisiiuu. KonupoBanue aMmuHoKucaoT. Ponbs pubocoM B OMocuHTE3E Oernka.

Heknerounsie (opmbl xu3Hu — Bupychl. Mctopus otkpeitus Bupycos (/. W.
NBanosckuit). OCOOEHHOCTH CTPOEHUS U KU3HEHHOTO 1MKJIa BUpYycoB. bakrepuodaru.
bosie3Hn pacTeHuil, >KUBOTHBIX M YEJOBEKAa, BbI3BIBAEMBIE BHUpycaMH. Bupyc
umMmyHoneduiuta yenoseka (BUY) — Bo3oynurens CIIN/Ja. OGpaTHas TpaHCKpUTIIIHUSA,
peBepTasza u unrerpasa. [Ipoduiaktrka pacnpocTpaHeHus] BUPYCHBIX 3a00JICBaHUM.

JdeMoHcTpanuu:

IToptpetsi: H. K. Konbuos, /1. N. UBanosckwuii, K. A. Tumupsizes.

Tabmumer m  cxembl: «Tumbl mHTaHusD», «MeTtabomu3m», «MHTOXOHIPHN,
«JHepreTuyeckuii oOMeH», «Xmopomaact», «®PorocuHTedy, «Crpoenue JIHK»,
«Ctpoenue u (PyHKIMOHUpOBaHME TeHa», «CuHTe3 Oenkay, «I'@HEeTHYeCKUM KOI»,



«Bupycs», «bakrepuodarn», «Ctpoenue u >ku3HeHHbIM 1wk Bupyca CIIW/a,
Oakrepuodaray, «Pemmkarus JTHK.

ObopynoBanue: Monaenu-ammukanuu «Yasoenne JIHK wu Tpanckpumumsy,
«buocuntes 6enkay, «CTpoeHue KIeTKu», Mojienb cTpykTypsl JJTHK.

Tema 5. PazMHoOkKeHMe 1 MHIUBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Knerounbi 1uki, wWiIM >KU3HEHHBIA 1WKI Kietku. HWHtepdaza u  MuUTO3.
[Ipoueccel, mpoTekaronue B uHTepdaze. Permnukanus — peakius MAaTpUIHOTO CHHTE3a
JIHK. Ctpoenne xpomocoM. XpOMOCOMHBIH HabOp — KapuoTHuIll. JMIUIOWIHBIA U
raruioOuJHBIM  XpOMOCOMHBIE  HaOopbl. Xpomatuibl. LluTonorudyeckue OCHOBBI
Pa3MHOXKEHUS U UHIUBUAYAIBHOTO Pa3BUTHUSI OPTaHU3MOB.

Henenne knetku — Muto3. Ctaguu muto3a. IIpoieccsl, mpoucxoasine Ha pa3HbIX
CTaIUIX MUTO3a. bOJIOrMYecKuil CMBICII MHUTO34.

[IporpamMmmupyemasi ruO€b KIETKH — allomnTo3.

@®opmbl pa3MHOXKEHHS OpraHu3MoB: Oecrnojioe M mojoBoe. Buasl Oecnosoro
pPasMHOXKEHUSA:  JEJIEHUWE HAJABOE, I[OYKOBAHWE OJHO- W  MHOIOKJIETOYHBIX,
cropooOpa3oBaHHWE, BEreTaTMBHOE pa3MHOXEHUE. VCKyCCTBEHHOE KIOHHPOBAHUE
OpPraHU3MOB, €T0 3HAYECHHUE IS CEJICKIUU.

[TosoBOE pa3MHOKEHHUE, €TO OTIIMYUS OT OECIIONOTO.

Meiioz. Cragun wmeno3za. Ilpomeccsl, NpoucxoasiMe Ha CTagusx Menosa.
[ToBenenne xpomocoMm B Meino3e. Kpoccunrosep. buonorndueckuii CMBICT M 3HAYCHUE
Meno3a.

['amerorenes — mporecc 00pa30BaHUS MOJOBBIX KIETOK Y >KMBOTHBIX. IlojoBbie
’Kelle3bl: CEeMEHHUKU M SUYHUKH. OOpazoBaHUE M Pa3BUTUE IMOJIOBBIX KJIETOK — raMeT
(cmepmaTo3ouny, sSHIEKIeTKa) — criepMaToreHe3 u oBoreHe3. OCOOEHHOCTH CTPOCHMS
SIMUEKJIETOK U criepMaTto30ua0B. OmnonorBopenue. [lapreHorenes.

NunuBunyanbHOe  pa3BUTHE  (OHTOTe€HE3).  DOMOpPHUOHAIbHOE  pa3BUTHUE
(omOpuorenes). JTtanbl 3MOPUOHATBHOTO PA3BUTUS Y TO3BOHOYHBIX >KUBOTHBIX:
ApobneHue, racTpyysauusa, opraHorese3. I[loctamOpuoHanbHOEe pa3BuTHE. THIIBI
MOCTAMOPUOHAIBHOTO Pa3BUTHS: MPAMOE, HEMPSAMOE (JIMUMHOUHOE). BiusiHue cpenbl Ha
pa3BUTHE OPTaHU3MOB, (PAKTOPBI, CIOCOOHBIE BBI3bIBATH BPOKIAEHHBIE YPOICTBA.

Poct u pa3Butue pacrenuii. OHTOT€HE3 BETKOBOI'O PACTEHHUSI: CTPOCHHUE CEMEHU,
CTaJuu Pa3BUTHSL.

JdemoHcTpanuu:

Tabmuubr u  cxembl: «@DOpMbI  pa3MHOXKEHHUS OpraHuU3MoB», «/[BoliHOE
OIUIOJOTBOPEHUE Y LIBETKOBBIX PacTEeHU», «BereraTuBHOE pa3MHOKEHHE PACTECHUID,
«[lenenue kinetku 6akTepuii», «CTpoeHUE TOJOBBIX KIETOK», «CTpOEHUE XPOMOCOMBI»,
«Knerounsiii ukny, «Pemukanus [JHK», «Muto3y, «Meiosy, «IIpsimoe u Henpsimoe
pazBuTHe», «l'aMeToreHe3 y MIEKOINUTAIOIMNUX M YeIoBeKa», «(OCHOBHBIE CTaIuU
OHTOTE€HE3a».



ObopynoBanue: MHKPOCKOTI, MHKPOITpENapaThl «CrnepMaTo3ou bl
MJICKOITUTAIOWIETO», «Siueknerka miekonuTaromero», «KapuokuHes B KieTkax
KOpEIIKa JyKa», MarHuTHash MojAenb-anmmkausa «Jlenenue xierkn», moaens JHK,
MojieNIb MeTa(azHoil XPOMOCOMBI.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

Jlaboparopnas pabota Ne 3. «HaOmro/ieHre MUTO3a B KJIE€TKaX KOHYMKA KOPEIIKa
JIyKa Ha TOTOBBIX MUKPOMIPENapaTaxj».

JlabopaTtopHas pa6otra Ne 4. «M3yueHue cTpoeHHs MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKPOIIPENApaTax».

Tema 6. HacsieAcTBEHHOCTh 1 KBMEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3amaum renetuku. Mctopust pa3BuThsl reéHETUKU. Ponp nutosioruu u
SMOPHOJIOTUY B CTAHOBJICHUHU TCHETUKHU. BKian poccuiickux u 3apyOeKHBIX YUEHBIX B
pa3BUTHE TEHETUKU. METOoJbl TeHETUKU (TUOPUIOIOTUYECKUM, ITUTOT€HETUYECKUM,
MOJIEKYJISIpHO-TeHeTHUeCKUi). (OCHOBHBbIE T'€HETHUYECKHME TOHATUS. [eHeTrnueckas
CHMBOJIMKA, UCIIOJIb3yEMasi B CXEMaxX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HAcCJEJOBAHUS MPU3HAKOB, YyCTaHOBJIEHHbIE [. Mennenem.
MoHorubpuiHoe CKpenuBaHue. 3aKOH e€AMHO00pa3usi TMOPUIOB MEPBOTO MOKOJICHHUS.
[IpaBuiio TOMHUHUPOBAHUA. 3aKOH PACLICIJIEHUS MTPU3HAKOB. | MMIOTE3a YUCTOTHI TaMET.
[TosmmHOE 1 HEMTOTHOE JOMUHUPOBAHUE.

JlurnOpuaHOe CKpelrBaHUE. 3aKOH HE3aBUCUMOTO HACIEJOBAaHUSI MPU3HAKOB.
[{utoreHeTuueckue OCHOBBI  JUTHMOPUIHOTO  CKpEIIMBAaHMSA.  AHaIU3UPYIOIIEE
ckpemuBanue. lcnonb30BaHWE AaHATU3UPYIOLIETO CKPEUIMBAHUA Ul OIPEIEIICHUS
reHOTHUIa 0COOU.

CuerienHoe HacienoBanue mpusHakoB. Pabora T. Moprana mo ciemieHHOMY
HAaCJIEIOBAHNIO T€HOB. HapyllieHue ClerieHns TeHOB B Pe3yJbTaTe KPOCCUHIOBEPA.

XpOMOCOMHas TEOPHS HACIICACTBEHHOCTH. | eHeTuYeCKue KapThl.

I'enetnka mnona. XpOMOCOMHOE ONpPEACNICHHE I0da. AyTOCOMBI M IOJIOBBIC
XpOMOCOMBI. ['OoMoOorameTrHsle © reTeporamMeTHble oOpraHusmbl. HacimenoBanue
MPU3HAKOB, CIIEMIJICHHBIX C MOJIOM.

N3menunBOCTh. BHabl M3MEHUMBOCTH: HEHACIICACTBEHHAs M HACJIEACTBEHHAs.
Ponb cpenbl B HEHACIEICTBEHHOM M3MEHYMBOCTH. XapaKTEPUCTHKA MOAU(PUKALIMOHHON
U3MEHUMBOCTH. BapuanmoHHBIM psiq WM BapuauuMoHHas KpuBas. Hopma peakuumn
npus3Haka. KonuuecTBEHHbIE M KA4yeCTBEHHbIC IIPU3HAKM M MX HOpMa pEaAKLHH.
CaoiicTBa MO (DUKATUOHHON U3MEHYMBOCTH.

HacnencrBennass, wiaM TeHOTHUNWYECKas, W3MEHYMBOCTh. KomOuHaTuBHAs
M3MEHYMBOCTh. Mei03 U MOJIO0BON MPOIECC — OCHOBA KOMOMHATUBHON W3MEHUYHUBOCTH.
Myrannonnass u3MeHUMBOCTh. Kiaccupukanus MyTanuii: TeHHbIE, XPOMOCOMHBIE,
reHoMHbele. Yactrota W mOpuuMHBl MyTauuid. MyTtareHHsle  (akTopbl. 3aKOH
FOMOJIOTHUYECKUX PAZIOB B HAcleACTBEHHOU nu3MenunBoctu H. Y. BaBunoga.



BuesinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka 4enoBeka. Kapuotunm uyenoBeka. (OCHOBHBIE METOJIbI T'€HETHUKH
YeJI0BEKA: T'€HCAJOTMUYCCKUl, OJM3HEIOBBIM, IUTONCHETHYCCKUM, OMOXMMUYCCKUM,
MOJIEKYISIpHO-TeHeTHUeCKUi. COBPEMEHHOE OIPENIENICHUE T€HOTHIA: MTOJTHOTC€HOMHOE
CEKBCHHPOBAHHWE, TE€HOTUIIMPOBAHHE, B TOM uwucie ¢ nomombio [II[P-ananu3za.
HacnenctBennsie  3a0oyieBaHMs ~ 4YeNOBEKa: TEHHbIe  OoJie3HM, OOJE3HU C
HACJIEJICTBEHHOW MPEIPacIONOKEHHOCThI0, XPOMOCOMHBIE Oonie3Hn. ComaTnueckue u
reHepatuBHble MyTanuu. CTBOJIOBBIE KJIETKU. [IpUHIMUIBI 30poBOro o0pasa >KU3HHU,
JTUArHOCTUKHM, MNPOPWIAKTUKA U JIEUYEHUs TEeHETHYeCKuX OoJie3Heil. Menuko-
FEHETUYECKOE  KOHCYJIbTUPOBAaHME.  3HAYEHUE  MEIUIMHCKOW  TIE€HETHKH B
MPEOTBPALICHUH U JICUCHUU TEHETUYECKHUX 3a00JIeBaHUI UeIoBeKa.

JemoHcTpanuu:

[Toptpets: I'. Mennenb, T. Mopran, I'. ne ®@pu3z, C. C. Yersepuxos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabnuipl u cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHME U €r0 IIMTOTeHETHYECKas
OCHOBa», «3aKOH pPAaCLICIJIEHUS U €ro LUTOT€HETUYECKass OCHOBa», «3aKOH YMCTOTHI
rameTy, «durnOpuaHoe ckpemuBaHuey, «l{uTonornyeckue OCHOBBI JUTHOPUIHOTO
CKpemuBaHus», «Meno3», «B3anmoneicTBUEe aiUIeNbHBIX TE€HOBY», «l eHeThueckue
KapThl pPACTEHUM, >KUBOTHBIX M 4YeJOBeKa», «l'eHeTuka moja», «3aKOHOMEPHOCTH
HacJIeJIOBaHUsI, CIICTUICHHOTO C MOJoM», «KapruOTHUIIbl YeloBeKa U KUBOTHBIX», «Buabl
U3MEHUYMBOCTH», «MoaudukauronHas u3MeHYUBOCTh», «HacimenoBanue pesyc-
daktopay, «I'eHeTrKa rpymnn KpoBu», «MyTanimoHHasi U3MEHUHUBOCTDY.

O6opynoBanue:  Mojenu-aniuiMkaiuu  «MOHOTHOpHIHOE  CKpEIMBaHUE,
«Henonmunoe  momuHupoBanue»,  «JuruOpumgHoe  ckpemmBanue»,  «llepekpéct
XpPOMOCOM», MHKPOCKON W MHKporpenapar «Jpo3zodpunay (Hopma, MmyTauuud (popMbl
KPBUIBLEB U OKPACKHU TeJa), TepOapuit «I'opoxX moceBHOM.

JlaGopaTopHblie 1 NpaKkTU4YecKUue padoThbl:

Jlabopatopnass pabora Ne 5. «M3ydenuwe pe3yabTaTOB MOHOTHOPUIIHOTO U
JUTHOPUIHOTO CKPEITUBAHUS Y IPO30(HIIbI HA TOTOBBIX MUKPOTIPETapaTaxy.

JlaGoparopuas pabora No 6. «M3yuenwe Moau(pUKAIMOHHON H3MEHUYMBOCTH,
ITIOCTPOECHUE BAPUALIMOHHOTO PsIIa U BApUALMOHHON KPHUBOW».

JlabopaTopnass pabora Ne 7. «AHanmu3 MyTanui y Jpo30(uiibl Ha TOTOBBIX
MUKPOIIpENnapaTaxy.

[Ipaktuueckas padora Ne 2. «CocTaBieHue U aHaIU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cenekuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Ceneknys Kak HayKa U MpoIecc. 3apOoKIECHUE CEJIEKIIUU U JOMECTUKAIMS. Y UCHHE
H. M. BaBunoBa o 1ieHTpax MpOUCXOXKICHUS U MHOTO0Opa3usi KyJIbTYPHBIX PACTEHUH.
[{eHTpbl MPOUCXOKIEHHUS TIOMAIIHUX KUBOTHBIX. COPT, HOpoAa, IITAMM.



CoBpeMeHHbIE METOABl CelieKIMU. MaccoBbIii M WHIUBUAYAIbHBIA OTOOPHI B
CENIeKUMU pACTeHHMd U KUBOTHBIX. OIlleHKa 3KcTepbepa. bIuM3kopoacTBEHHOE
ckpeniuBanvue — HHOpuAUHT. Yucras nmuuusa. CKpenMBaHue YMCThIX JIMHUN. ['eTepo3uc,
win TuOpuaHas cuia. HepoacTBeHHoe ckpemuBanue — ayTOpuavHr. OtnanéHHas
rubpuauzanus u e€ ycrnexu. VICKyCCTBEHHBIM MyTareHe3 W MOJy4YeHUe MOJUILIOUIOB.
JlocTHKEHUS CENEKIIMH PACTEHUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHoorusl Kak OTpaciib NPOU3BOJACTBA. ['€HHAas WHXKEHEpHs. OTarlbl
co3nanus pekomOouHanTHou JIHK u Tpancrennbix oprannsmoB. Kietounas uHxeHepus.
Knerounbsle KynbTypbsl. MUKpPOKIOHAJIbHOE pa3MHOXKEHUE pacTeHuil. KioHupoBaHue
BBICOKOIIPOAYKTUBHBIX  CEJIIbCKOXO3AMCTBEHHBIX OPraHU3MOB. OKOJOTMYECKHE U
strdeckue mpoodsnembl. [MO — reneTudecku MOAU(PHUIIMPOBAHHBIE OPTaHU3MBI.

JlemoHCTpanuu:

[Toptpetsi: H. Y. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. @. l1BaHoB.

Tabmumsr u cxembl: kapta «LIeHTpbl NPOUCXOXKAEHUS ©  MHOT0OOpa3us
KyJIbTYpPHBIX pacTeHui», «llopoapl nomamHux KUBOTHBIX», «CopTa KyJIbTYpHBIX
pactenuity, «OtnanéHnas rubpuamuzanus», «Pabotel akagemuka M. @. HBaHoBay,
«Ilomumnonnusa», «OOBeKTbl  OmoTexHonorum»,  «Kierounsle  KyJabTypbl U
KJIOHUPOBaHHE», « KOHCTpyHMpOBaHKE U IEPEHOC TEHOB, XPOMOCOM).

ObopynoBaHue: MyJISKU IUIOJIOB M KOPHEIIONOB JIUKUX (OPM M KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS.

JlabopaTopHble U IpaKkTHYECKHE PAdOThI:

Okckypeust « OCHOBHBIE METOABI M JOCTHIKEHHSI CEJIEKIIMA PACTEHUM U KMUBOTHBIX
(Ha CENEeKUMOHHYIO CTaHIMIO, TNIEMEHHYIO ()epMy, COPTOMCIBITATEIbHBIN Yy4acTOK, B
TEIUIMYHOE XO35CTBO, JIabOpaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KITACC

Tema 1. DBoIIOLMOHHAS 0MOJIOTHS.

[Ipennochuik BOBHUKHOBEHUS 3BOJIIOLIMOHHON TEOPUHU. DBOJIOIMOHHAS TEOPUS U
e€ mecto B Oumosiornu. BiusiHEE SBOJIONMOHHON TEOPUH HA pa3BUTHE OWOJIOTHH H
JIPYTUX HayK.

CeuzerenscTBa  3BOMOIMU.  [laieoHTONIOrMYECKHE:  MOCJIEAOBATEIBHOCTD
MOSIBJICHUS BHJIOB B  TAJCOHTOJIOTMYECKOM JIETOMUCH, TMEpeXOoAHble  (OPMBI.
buoreorpaduyeckue: cxoacTBo u paznnune GayH u Gaop MaTepuKkoB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOJICTBA U  paziuyusi SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX.  CpaBHHUTEIbHO-AaHATOMUYECKHE:  TOMOJIOTUYHBIE,  AaHAJIOTUYHBIE,
pyAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUYECKHUE: CXOJICTBO
MEXaHU3MOB HACJIEJACTBEHHOCTH M OCHOBHBIX METa0OJMYECKUX TyTel Yy BcCeX
OPraHU3MOB.



OpomonnonHas teopus Y. Jlapuna. IIpeanocsliku BO3HUKHOBEHUS JapBUHU3MA.
JIBIOKyIIME CHIJIBI 3BOJIIOLMHU BUAOB MO JlapBuHY (M30BITOYHOE pPa3MHOXKEHHE MpU
OTPAaHUYEHHOCTH  PECYpPCOB,  HEONpelnel€éHHas  M3MEHUYMBOCTh, OoprOa  3a
CYILIECTBOBAHKE, €CTECTBEHHBINA OTOOD).

Cunretuueckas teopust 3BomoIu (CTI) u €€ OCHOBHBIE MOJIOKEHHUS.

MukposBomonus. [lonynsuus kak equHUIA BUAA U 3BOJIOLIHMH.

JBrokymue cuibl ((pakTopsl) SBOJIOUMU BHAOB B Hpupoae. MyTalHOHHBII
npolecc 1 KOMOMHATUBHAS W3MEHYUBOCTh. [lomynsiioHHbIE BONHBI U JApel] reHoB.
N3ossiius 1 Murpanus.

EcrectBennbiii  otOOp — HampaBasoomui - dakTtop  dBOIONHH.  DOpMBI
€CTECTBEHHOTO 0TOOpA.

[IpucnocoOIeHHOCT, OPraHM3MOB Kak  pe3yabTaT dBomronuu. [Ipumepsr
IPUCIIOCOOJIEHUH y OpraHu3MOB. ApoMop¢03bl U UAMOAAANTALIUY.

Bun u Bunoo6paszosanue. Kpurepun Buna. OcHoBHbIE (hOpMBI BUI000pa30BaHMUSL:
reorpauyeckoe, 3K0JOTHIECKOe.

MakposBomorusi.  DopMbel  3BOIMIOUMU:  (PuiIeTHYECKas,  JUBEpPreHTHas,
KOHBEpreHTHas1, napauiesbHas. HeoOpatuMocTh 3BOMIOLUN.

[IpoucxoxaeHne OT HeECHeUUaIu3upOBaHHBIX npenkoB. IIporpeccupyromas
crienuaIn3anvs. ATanTUBHAS paAALIUS.

JdemoHcTpanuu:

[Toptpersr: K. JInnnen, K. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkensb, . Mromep, A. H. CeBepiios.

Tabmuubr 1 cxembl: «Pa3BUTHE OpPraHMYECKOro MHpa Ha 3emiie», «3apoJIbIIIu
MO3BOHOYHBIX JKUBOTHBIX», «ApXeonTepukcy, «PopMbl OOPHOBI 32 CYIIIECTBOBAHUEY,
«EctecTBeHHBIN 0TOOpPY», «MHOr0oOOpasue copToB pacteHui», «MHorooopasue mopos
KUBOTHBIX», «llomynmsauum», «MyTallMoHHass HW3MEHYUBOCTEY, «ApoMOpP(O3bI»,
«Manoamanramuny», «OO0mas nereHepanus», «JIBruxKymme cuibl dBoonuny, «Kapra-
cxema Mapmipyta mnytemectBuss Y. [lapBuna», «boppba 3a cymiecTBOBaHHEY,
«ITpucnocoOseHHOCTh OpTaHU3MOBY, «I'eorpaduueckoe  BUI000pa3OBaHUE,
«IKOJOTUYECKOE BUI000PA3OBAHUEY.

O0opynoBaHue: KOJUIEKIMSI HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH, HaOOp
TUTOJIOB U CeMsH, Kosuiekiusi «[IpuMepsl 3alUTHBIX MPUCTIOCOOICHUA Y KUBOTHBIXY,
Mozenb «OCHOBHBIE HANpaBICHUS HBOJIOLUN», O00bEMHas wmojenb «CTpoeHue
TOJIOBHOTO MO3Ta MO3BOHOYHBIXY.

buoreorpaduueckas kapra Mupa, Kojuiekiuus «PopMbl COXPaHHOCTH UCKOMTAEMbIX
KUBOTHBIX W pacTeHUil», Mozenb anrmkanusa «llepekpécTt XxpoMocom», BIaKHBIE
npenapatbl  «Pa3Butue Hacekomoro», «Pa3BuTme NATyHIKW», MHKpPOIpEnapar
«/Ipo3oduna» (Hopma, myTamnuu GOpMbI KPbUTEEB U OKPACKH TETIA).

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:



Jlabopatopuass pabora Ne 1. «CpaBHeHue BHUIOB MO MOP(}OIOTHIECKOMY
KPUTEPUIO».

Jlaboparopnas pabora Ne 2. «Onucanue npucrnocoOJEHHOCTH OpraHu3Ma u e
OTHOCHUTEIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHE M pa3BUTHE *KU3HU Ha 3emue.

JloHay4yHblE TPEICTAaBICHUS O 3apOXACHUM >KU3HU. HayuHble rumnoresbl
BO3HMKHOBEHUS XKW3HU Ha 3emiie: a0MOTeHe3 W MaHClepMusa. XUMHYECKasi IBOJIFOLUS.
AOGuOTeHHbIN CUHTE3 OpraHUYECKUX BEILIECTB u3 HEOPTraHUYECKUX.
DKCIEpUMEHTAIBHOE TOATBEPKACHUE XUMUYECKOW sBoironuu. HadanbHble 3Tanbl
ouosiormdyeckor sBomonuu. [unoreza PHK-mupa. dopmupoBanme meMOpaHHBIX
CTPYKTYp Y BO3HHUKHOBEHHE TMPOTOKIETKU. IlepBble KIETKM W UX SBOJIOLHUS.
®opMHUPOBaAHUE OCHOBHBIX TPYII AKUBBIX OPTraHU3MOB.

Pazutne xu3Hu Ha 3emsie mo 3pam u nepuojgaMm. Karapxeil. Apxeickas u
npotepo3oiickas 3pbl. [laneo3oiickas spa u €€ mepuoibl: KEMOPHUICKUNA, OPAOBUKCKHIM,
CUJIypUMCKHN, TEBOHCKNW, KAMEHHOYTOJIbHBIN, TIEPMCKHUU.

Me3o30iickas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

Kalino3olickas 3pa u €€ nepruopl: MaJIEOr€HOBBIN, HEOT€HOBBINM, AHTPONOTEHOBBIH.

XapakTepucTUKa KIMMaTa M TE€OJIOTMYECKUX MpoueccoB. (OCHOBHBIE ATaIlbl
ABOJIIOIIUU PACTUTEIBHOTO U )KUBOTHOTO MUpPa. ApoMOp(o3bl Y paCTEHUHN U KUBOTHBIX.
[TosiBneHue, paciBeT U BBIMUPAHUE TPYIIIT AKUBBIX OPTaHU3MOB.

CucremMa OpraHMdYecKOro Mupa Kak oOTpaxeHue HBomounH. (OCHOBHBIE
CUCTEMATUYECKHUE IPYIIbI OPraHU3MOB.

DBOJIIOIMA YeJNIOBEKAa. AHTPOMNOJIOTUSI KaK Hayka. Pa3BuTue mnpeAcTaBICHHI O
MPOUCXOKIECHUN 4YesIoBeKa. MeTopl u3yueHus antpornorene3a. CxoacTBa U pa3nuyus
YEJI0BEKA U JKUBOTHBIX. CUCTEMAaTHUECKOE MOJIOKEHNE YETOBEKA.

JIBwxyiue cuibl (pakTopsl) aHTpornoreHesa. HacnencrBeHHas U3MEHUUMBOCTh U
eCTeCTBeHHbIN 0TOOp. OOIIeCTBEHHbII 00pa3 >KW3HU, W3TOTOBJICHHE OpYyAHH Tpyna,
MBIIUICHUE, PEYb.

OCHOBHBIE CTaAMM W BETBH JBOJIIOLHMM YEJIOBEKA: ABCTPAJIONMUTEKH, YenoBek
yMenbii, YenoBek npsmoxonsdmuid, YenoBek HeaHIepTanbCKui, UenoBek pa3yMHBIN.
Haxonku uckonmaeMbIX OCTaTKOB, BPEMsI CYLIECTBOBaHHMS, 00JACTh PacHpOCTpaHEHUs,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUsl.

Yenoseueckue pacbl. OCHOBHBIE OOJIBIITUE PaChl: €BPOIMEOUIHAs (E€Bpa3HiicKas),
HErpo-aBCTpaJIouAHas (PKBAaTOpUaNIbHAS), MOHTOJOUIHAs (A3MAaTCKO-aMEepUKAHCKas).
YepTbl NOPUCHOCOOJIEHHOCTH MPEACTAaBUTENECH UYENOBEYECKUX pac K YCJIOBUAM
cyuiectBoBanus. EqnHCTBO yenoBeueckux pac. Kpuruka pacusma.

JdemoHcTpanuu:

[Toptpetsi: @. Pean, JI. ITactep, A. N. Onapun, C. Mumnep, I'. FOpu, Y. lapsuH.



Tabmuner M cxembl: «Bo3numkHoBenue CoaHedHOM CHCTEMBI», «Pa3Burue
opraHudyeckoro  mupa»,  «PactutenbHas ~ kinerka»,  «KuBOTHasg  KIETKay,
«IIpokapuoTnueckass kietka», «CoOBpeMEHHas CHCTEMAa OPraHWYecKOro MHpay,
«CpaBHEHHE aHATOMUYECKUX YePT CTPOCHUSI YEJIOBEKA U YeIOBEKOOOPa3HBIX 00€3bsIHY,
«OCHOBHBIE M€CTa MAJIEOHTOJOTHUYECKUX HAXOJOK IPEAKOB COBPEMEHHOTO YEIOBEKAY,
«/lpeBnenmme mmoau», «/lpeBHue momn», «llepBele COBpPEMEHHBIE  JIIOAW,
«YenoBeueckue pacb».

Oo6opynoanue: mynspku «[Iporcxoxknenne dyenoBeka» (OIOCTBI aBCTPATIONUTEKA,
NUTEKAHTPOIA, HEaHJepTallblla, KPOMaHbOHIIA), CJIENKH WM MU300pa)KeHUs KaMEHHBIX
Opyaui  TEpBOOBITHOTO  4eJOBeKa  (KaMHHU-YOMMephl,  pyOuna,  ckpeOia),
re€OXpOHOJOrn4ecKas Tadnuua, Koulekuuss «@POopMbl COXPAaHHOCTH HCKOIAEMbIX
KUBOTHBIX U PACTEHUI».

JlaGopaTopHble 1 NpaKkTHYeCKHue padoThbl:

[Ipaktnueckass pabora Ne 1. «M3ydyeHue HCKONAeMbIX OCTAaTKOB PACTEHUH U
KUBOTHBIX B KOJUICKLUSX).

OKCcKypcHsi «DBOJIIOLMS OPraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHbIU WIN KpaeBEAUYECKUI My3€eil).

Tema 3. Opranu3msl U OKpYy Kamoas cpeaa.

OKOJIOTHSI KaK HaykKa. 3aJadyd M pasleibl 3KOJOIMH. METOIbl 3KOJIOIMYECKUX
MCCIIE0BAHUM. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl o0OMTaHUS OpPraHU3MOB: BOJIHAsA, HA3€MHO-BO3AYLIHAsA, ITOYBEHHAs,
BHYTPHOPTaHU3MEHHASI.

Oxonornueckre  ¢akrtopel.  Kimaccudukanus — 3KOJIOTHUECKUX  (PAKTOPOB:
abnoTuueckre, OMOTUYECKHE U aHTPOIOTeHHbIE. J[elicTBre IKOoJOoTHYeCKuX (haKTOpOB
Ha OpraHUu3MBbI.

AlGuoTtnueckue (QakTopbl: CBET, TEMIEpPATypa, BIAXHOCTb. DOTONEPUOAU3M.
[IpucnocoGieHus: OpraHu3MoOB K JIEUCTBHIO a0MOTHYECKUX (akTopoB. buonorudeckue
PUTMBL.

buotnueckue ¢akropsl. Buabl OMOTHUECKMX B3aUMOJCHCTBUN: KOHKYpPEHIIMS,
XUIIHUYECTBO, cUMOMO3 U ero ¢Gopmel. [lapasutusMm, koomepauus, MyTyallu3M,
KOMMEHCAJIU3M  (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIN3M, HEUTpaIHU3M.
3HaueHne OWMOTHYECKHUX B3aUMOJEWUCTBUN JJi1 CYIIECTBOBAaHUS OpPraHU3MOB B
PUPOIAHBIX COOOIIECTBAX.

DKOJIOTUUECKHE XapaKTePUCTUKU MOMyJIaiuri. OCHOBHbBIE NTOKA3aTeNN MOMYJISLHNN:
YUCJIEHHOCTD, TJIOTHOCTh, POXKIAAEMOCTb, CMEPTHOCTh, IPUPOCT, MUTpaIus. JuHamuka
YUCJICHHOCTHU MOMYJISIUUU U €€ PEryJIsaLHusl.

JdemoHcTpanuu:

[Toptpetsi: A. I'ymb6onsar, K. ®@. Pynbe, O. I'ekkensp.



Tabmumsr 1 cxembl: kapta «[Ipuponnbie 30HbI 3emmm», «Cpeabl OOUTaHUS
opranu3moBy»,  «®Dotomepuoguzmy»,  «llonmynsuum», «3aKOHOMEPHOCTH  pPOCTa
YHCIEHHOCTH NOMYJSINK UHDY30pun-TyPenbku», «[lumensie nemnm.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

JlabopatopHass pabora Ne 3. «Mopdonoruueckue 0OCOOEHHOCTH PACTEHUN U3
pPa3HBIX MECT OOUTAHUS.

JlabopaTtopHass padotra Ne 4. «BiusHue cBeTa Ha POCT M PA3BUTHE YEPEHKOB
KOJIeycay.

[Ipaktuueckas padora No 2. «[loacu€r MIOTHOCTHM MOMYJSLUUNA Pa3HBIX BUIOB

paCTEHUI.
Tema 4. CooO1mecTBa ¥ IKOJIOrHYECKHE CUCTEMBI.
CooOmectBo opraHn3mMoB — OwuoneHo3. CTpyKTypel OHOLEHO3a: BHUAOBasd,

IpoCTpaHCTBEHHas, Tpoduueckas (nuiieBas). Buasl-momuHanTsl. CBsizu B OUOIIEHO3E.

Okojoruueckue cuctembl  (9kocuctemsl). [loHsTHE 00 93KocucTeMe H
ouoreorieHo3e.  DYHKIMOHAIbHBIE  KOMIIOHEHTHI ~ DKOCHCTEMBI:  MPOIYILIECHTHI,
KOHCYMEHTBI, penyleHThl. KpyroBopoT BemecTB M MOTOK SHEPTUU B IKOCHUCTEME.
Tpoduueckue (numieBbie) ypoBHU 3KOcUCcTeMBbL. [lumieBsie nenu u cetu. OCHOBHBIE
MOKa3aTeld dSKOCHUCTEMBbI: OHoMacca, TMPOAYKIHS. IKOJOTUYECKUE TMUPAMU/IBI:
NPOAYKIMK, YHUCJICHHOCTH, Ouomacchl. CBONCTBa 9SKOCHUCTEM: YCTOWYHBOCT,
camoperysinus, pazsutue. CyKIeccus.

[IprponHble SKOCUCTEMBI. DKOCHCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOIO WJIU
HMIMPOKOJIUCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE 3KOCHUCTEMBI. ATPOIKOCUCTEMBI. YpO03KOCHUCTEMBI.
buonorudeckoe n X034MCTBEHHOE 3HAUCHUE arPOIKOCHCTEM U YPOOIKOCHCTEM.

buopasnooOpazue kak ¢akTop ycTolumBocTH dKOocucteM. CoxpaHEHHUE
OMOJIOTHYECKOT0 pa3HOOOpa3us Ha 3eMIle.

VYuyenne B. U. Bepnaackoro o Ouocdepe. ['panuribl, coctaB M CTPyKTypa
ouocheprr. Kuoe BemectBo u ero ¢yHkuuu. OcobeHHOCTH OMochepsl Kak
ro0anbHOM PKOCUCTEMBI. J[MHaMu4Yeckoe paBHOBecHE U 0OpaTHasi CB3b B Ouocdepe.

KpyroBopoTsl BemecTB W OHOTEOXMMHUYECKHE IHMKIBI 3JEeMEHTOB (yriepona,
azota). 30HATBbHOCTH Orocheprl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuectBo B Ounochepe 3emiid. AHTPOIOTEHHbIE M3MEHEHHUsT B Ouocdepe.
I'moGanpHbIE PKOJTOTHUYECKHE TTPOOIICMBL.

CocymiecTBoBaHME MPUPOBI U yeroBeuecTBa. CoxpaHeHre 6nopazHooOpa3us Kak
OCHOBa yCTOMYMBOCTH Ouocdepsl. OCHOBA pALIMOHATIBLHOTO YIPABJICHUS MPUPOIHBIMU
pecypcaMu U WX UCTONb30BaHue. J[ocTrkeHust OMOJIOTHU M OXpaHa MPUPO/IBI.

JemoHcTpanuu:

[Toptpetsi: A. k. Tencnu, B. H. Cykaués, B. 1. Bepuaackuii.



Tabmuupr u cxembl: «lIumeBsle nenu», «bUOLIEHO3: cCOCTaB U CTPYKTypay,
«IIpuponnbie coobmectBay, «llenn nuTaHuA», «OKOJIOrHYECKass MNUPAMHIAY,
«buocepa u uenoBek», «IKocHUCTEMa HIMPOKOJIMCTBEHHOTO Jeca», «IKOCHUCTeMa
XBOMHOIO jecay, «buoneHos Bogoéma», «ArpoueHos», «lIpumepHble aHTPOIIOTEHHBIE
BO3JICHCTBHsSI Ha MNPUpPOAY», «BakHeHnIMe HCTOYHMKU 3arps3HEHUs BO3JAyXa W
IpyHTOBBIX BoA», «llouBa — BaxHeillas cocTaBistomas Ouocepb», «DakToOpbl
aerpanauuu nous», «I[lapaukossiit 3hdexT», «DakTOpsl paTuOAKTUBHOTO 3arPA3HEHUS
o6uocdepn», «O0mas crpykrypa ouochepsn», «Pacrnpoctpanenue xu3Hu B onocdepe»,
«O30HOBBIN 3kpaH O6uochepr», «Kpyroopot yriepoga B 6uochepey, «Kpyrosopor
a30Ta B IIPUPOLIEN.

ObopynoBanue: Mopenb-anuMKanus «TunuuHble OHOIEHO3BD», TrepOapHii
«PactutenpHble CcoOOIIECTBa», KoJUleKnuu «buomenos», «Bpeautenn BakKHEUITUX
CEJIbCKOXO3SIUCTBEHHBIX KYJIBTYp», IepOapuu U KOJUJIEKLIUU PACTEHUH U KUBOTHBIX,
OpUHAJISKAIINE K PAa3HbIM 3KOJOTMYECKMM TIpynmnam ofaHoro Bunaa, KpacHas kHura
Poccuiickoii @eaepannn, n300pakeHHs] OXPAHIEMBIX BUJIOB PACTEHUI U )KUBOTHBIX.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITIPOTPAMMBI 11O
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEAHEI'O  OBIIET'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTCs TpeOOBaHUA K PE3YIbTaTaM
OCBOGHMsA  OOyyarolmMMHUCA TpPOrpaMM CpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NIMYHOCTHBIX PE3yJIbTATOB OCBOCHUA IpeaMeTa «buomorus»
BBIJICJICHBI CIIEAYIOUIME COCTABISIONINE: OCO3HAHHWE OOYYaIOIIMMUCA POCCUICKON
rPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONPEACIICHUIO, HaJWyhe MOTHUBAIlMM K OOyYeHHI0O  OHOJIOTHH,
I[eJICHANPABICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTHU Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTUSA OHOJOTHYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICJTIOBBIMM  YCTAHOBKAMH, MPUCYIIMMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIWYHME HKOJOTHMUYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1IEJIM U CTPOUTH KUSHCHHBIC TUTAHBI.

JIn4HOCTHBIE pE3ynbTaThl OCBOEHUS mpeameTra «bruonorus» AOCTUTarOTCS B
€UHCTBE Y4YEOHOM U BOCIHUTATEIBHOM JIEATEIHBHOCTH B COOTBETCTBHHM C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIbTYPHBIMU, HCTOPUUECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSMHM, IMPUHSATHIMA B OOIICCTBE MpaBUIaMU M HOpMaMU
MOBEJICHUSI W CIOCOOCTBYIOT IIpOIleCCaM CaMOIIO3HAHUS, CAaMOBOCIIMTAHHS U
CaMOpA3BUTHUSA, PA3BUTHUA BHYTPEHHEH TMO3ULMM JUYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTapIIeMy MOKOJICHUIO,
B3aMMHOTO YBa)XXCHHUS, OCPEKHOIO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAULHUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKPY>KaIOIIEH Cpee.

JInyHOCTHBIE pe3ynbTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus»
JIOJKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCSl PYKOBOCTBOBAThCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIIUECH JUYHOCTH, CHCTEMOM I[€HHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMBITA M OMbITA JIEITEILHOCTH B MPOIIECCE Peaanu3alii OCHOBHBIX HaIpaBJICHUH
BOCITUTATEJIbHOM JICSATEIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpaxaaHCKOro BOCIMTAHMSI:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00YYAIOMErocs Kak akKTUBHOTO U

OTBETCTBEHHOTO YWJIEHA POCCUICKOI0 OOIIECTBA;



OCO3HAHWE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHUN y4e€OHBIX M MO3HABATENBHBIX 3a/1ay, BHIIIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OTPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMHU IIEHHOCTAMHU U
COIIMAJIbHBIM MTOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lad, YBaXKUTEIHLHOIO
OTHOUIIEHUS! K MHEHHUIO OINMOHEHTOB IMpPHU OOCYXJIECHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaX JaHCKOMU HUJICHTUYHOCTH,
NaTpUOTU3Ma, YBaKEHUS K CBOEMY HApOJy, YYBCTBa OTBETCTBEHHOCTH IEpE]l
Ponunoil, ropaoctu 3a CBOWM Kpai, cBOO PoauHy, CBOM S3BIK U KYJIBTYDY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHUE K MPUPOJIHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHHUE U
pa3BuTHE OWOJIOTMH, TOHMMAaHHUS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBA;

uaenHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHUIO M 3amute (OTeuecTna,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS

OCO3HAHUE TYXOBHBIX IEHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE pEIICHUS,
OPUEHTHUPYACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHY;

OCO3HaHHE JIMYHOTO BKJIAJa B TOCTPOCHUE YCTONYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauusIMu Hapo10B Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUpPY, BKIIOYAs 3CTETUKY OBbITa, HAyYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIIIECHU;



MOHMMAHHUE SMOIMOHATBHOTO BO3/ICHCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHHUIO B Pa3HbIX BHUJIAX HUCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUECKOM JIMYHOCTH;

5) ¢pusuuyeckoro BOCNUTAHUA, (POPMHUPOBAHMUS KYJILTYPHI 30POBbSI U
IMOIUOHAIBHOIO 0J1ArONOTyYHs:

MOHMMAaHUE U pealnu3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(310poBOE  TNUTaHWE, COOJIFOJICHHE TUITMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATHUM U OTAbIXa, peryspHas ¢uznueckas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHMMAHUE 1EHHOCTU MPaBUJ HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBEJICHUS B CUTYallUsIX, YIPOXKAIOIIUX 340POBbIO U JKU3HU JIFOCH;

OCO3HAHME MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YMOTPEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBa, TPYI0IIO0HE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTA TEXHOJOTMYECKOM M COLHUAIBHOU
HaIpaBJICHHOCTU, CIIOCOOHOCTh MHUIIMUPOBATH, TIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

MHTEpEC K pa3InyHbIM cpepaM NMpoPhecCHOHAIBHON AESITENbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHBIC KU3HECHHbIC TIJIaHbI;

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

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIIEHHE K MPUPOJE KaK HCTOYHHKY
JKW3HU Ha 3eMJIe, OCHOBE €€ CyIlIeCTBOBAHHS;

MOBBINICHUE YPOBHS OKOJOTUYECKOW KyJIbTYPBI: TNPUOOpPETEHHE OIbITa
MJIAHUPOBAHUSI TIOCTYNKOB W OIEHKH WX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPYKaIOUIEH CPEIbI;

OCO3HAaHHME TI00aTBHOrO XapakTepa 3KOJIOTMUECKUX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpeTaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHUS M YMEHUs TIpU pelIeHUH NpoOJeM, CBS3aHHBIX C palMOHAJbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHS B MPUPOJIE,
HaIlpaBJICHHBIX Ha COXPAaHEHHWE PABHOBECUS B JKOCHUCTEMaX, OXpaHy BHJOB,
AKOCHUCTEM, OHOCchephl);



AKTUBHOE  HENPUATHE JCUCTBUM, NPUHOCAIIMX BPEH  OKpYKaKUIEH
MPUPOIHON Cpejlie, YMEHHE MPOTHO3UPOBATh HEOJArOMPUSITHBIE AKOJOTHUYECKHUE
MOCJIEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, IKOJIOTUYECKON KYJIBbTYPHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPAKTUKE, TOTOBHOCTU K YYAaCTHUIO B MPAKTUYECKOMN JIEATEIbHOCTH 3KOJIOTHYECKOU
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH M OOIIECTBEHHON MPAKTUKH, OCHOBAHHOTO Ha JUAJOre
KYJIBTYP, CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJIbTYpbl KaK CpPEACTBa
B3aMMO/JICHCTBUSI MEXK/TY JIFOJbMH U MIO3HAHUS MUPA;

NMOHMMaHWe chneruduKku OMOJIOTUM KaK HayKd, OCO3HaHus €€ poju B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIO0CTHOTO
MpECTaBICHUSI 00 OKpYKAIOIeM MHpPE KaK O €IMHCTBE MPHUPOJIbI, YeJOBEKa U
oOIIeCTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpodsieM
COXpaHEHMS IPUPOIHOTO PAaBHOBECHS,

yOeXAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU ISl COBPEMEHHOM ITMBUIIM3AIIUU:
o0ecrieueHus: HOBOTO YPOBHSI Pa3BUTHUS MEJUIIMHBI, CO3J]aHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  peIIaTh PECYpCHbIE  MPOOJIEMBbI  Pa3BUTHS
YeJIOBEUECTBA, MOUCKA MyTEeH BBHIXO/IAa M3 III00AJTBHBIX YKOJOTHYECKUX MPOOJIeM U
oOecrieueHusi  TMepexojla K  YCTOMYMBOMY  DPa3BUTHIO,  PAIMOHAIBHOMY
WCIIOJB30BaHUIO TPUPOJHBIX PECYpCcOB M (HOPMUPOBAHUIO HOBBIX CTaHJIapTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBINMICHUS OOIIEH KyJbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM IPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
MIPU U3YYEHUU OUOJIOTUH;

MOHMMAHHUE CYIIHOCTH METOJIOB IMO3HAHUS, UCTOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJy4yaeMble 3HAHUS [UJIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOIIEro MUpPA U MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIOUYEHHUST HAa OCHOBE HAay4yHbIX (PaKkToB U
UMEIOITUXCS JAHHBIX C 1IEJIbIO MTOTYyYEHHUS TOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

OCO3HAHWE LEHHOCTH HAYYHOU JEITEIBbHOCTH, F'OTOBHOCTH OCYIIECTBIISIThH
MPOEKTHYIO M UCCIIEIOBATEIBCKYIO IESITEIbHOCTh MHIUBUIYAJIbHO U B TPYIIIIE;



TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa3oBaHUI0 U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHUIO HOBBIX 3HAHUW MO OWOJIOTHU B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMHU.

METAINIPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yiabTaThl OCBOCHUS yueOHOTO mnpeamera «buomorus»
BKJIFOYAIOT: 3HAYMMbIC JIT (OPMHPOBAHUS MHUPOBO33PEHUS OO0yUYaIOIIHMXCS
MEKIMCIUIUIMHAPHBIE (MEXIPEAMETHBIE) OOIEHAyYHbIE MOHSITHUS, OTpakarolue
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHEeUNU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPrus, SBJICHHE, MPOIECC,
CUCTEMa, Hay4YHbIN (pakT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIICIOBaHUE,  HAOJIOJICHHE,  U3MEpPEHUEe, OKCHEPUMEHT U JIPYTHX),
YHUBEpCAJIbHbIC y4eOHbIC JAcHCTBHUS (ITO3HABATEJbHbIC, KOMMYHUKATHBHBIC,

pEryJsiTUBHbBIC), o0ecreunBaroIIme dbopmupoBaHue byHKIIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETECHIIMM OOYYalolIUXCsi, CIOCOOHOCTh
oOy4Jarommxcs UCII0JIb30BaTh OCBOCHHBIC MEXKIUCIUTUIMHAPHBIE,

MHUPOBO33PEHUYECKNE 3HAHMS W  yYHUBEpCaJbHble y4eOHbIE JIEUCTBUS B
ITO3HABATEJIbHON U COLMAIIBHON MPAKTHKE.

MertanpeameTHble pe3yNbTaTbl OCBOEHMSI IMPOTPaMMbl CPEJHETO OOILIEro
0o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBananenue YHHMBepCAJIbHBIMH y4eOHBIMU NO3HABATEJIbLHbIMH
NeCTBUSIMM:

1) 6a30Bble JJorMYecKHue JAeiicTBUA:

CaMOCTOSITENIbHO  (OPMYyJIMpOBaTh M aKTyalU3UpOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPHUEMBI JIOTUYECKOTO MBIIUICHHUS
(ananu3a, cuHTE3a, CpaBHEHMS, Ki1acCuUKaiuu, 0000IIEeHUS ), PACKPBIBATh CMBICII
OMOJOTUYECKUX TOHATUM (BBIIETSATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3U C IPYTUMH MOHSTHUSMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JTOCTHXKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACSTEIBHOCTU C IOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS I 00bsICHEHUS (DAKTOB U SBJICHUM
YKUBOM MPUPOIBI;

CTPOUTH JIOTMYECKHE PACCYXIAEHUS (MHIYKTUBHbBIE, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W NPOTHUBOPEYMS] B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIUPOBATH BHIBOJIbI M 3aKJIFOUCHHUS;

NPUMEHSTH CXEMHO-MO/ICJIbHbIE cpencrtea Ui peICTaBIICHUS
CYLIECTBEHHBIX CBS3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOTMYECKHUX OOBEKTax, a



TaKK€  MNPOTHUBOPEUMI  pa3HOTO  poja,  BBIIBICHHBIX B Pa3jMUYHBIX
UH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3palaThiBaTh IUIAH PEIICHUs MPOOJIEMbl C YYETOM aHadn3a HUMEIOIIUXCS
MaTepUaIbHbIX U HEMATepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESTEILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIBHOCTH;

KOOPAMHUPOBATh M  BBINOJNHATH pabOTy B  YCIOBHUAX  pPEaTbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOT'O B3aUMOJIEHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIICHUE NTPU PELIEHUH KU3HEHHBIX IIPOOJIEM.

2) 0a30BBI€E HCCJIE0BATEILCKHE NelHCTBUA:

BJIa/I€Th HaBBIKAMU Y4€OHO-MCCIIE0BATEIbCKON U MPOCKTHON JIEATEIBHOCTH,
HaBbIKAMHU  paspelieHusi npoljeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB pPELICHUsI IPAKTUUECKUX 3314, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB O3HAHUS;

UCIIOJIB30BaTh PA3JIMYHbIE BUIBl JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEPHpPETALHH, MNPeoOpa3OoBaHUI0 U NPUMEHEHHI0 B YYEOHBIX
CUTYaLHUsIX, B TOM YHCJIE TIPU CO3/IaHUH YYEOHBIX U COLMATBHBIX IPOEKTOB;

(GopMHUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIAaJE€Th HAYYHONH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTh M (OpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOM
TESITEIbHOCTH U YKU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH NPUYMHHO-CJICACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3ajaauy,
BBIIBUTaTh TUNOTE3Y €€ pelIeHHs, HaXOAWTh apryMEHThl I J10Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh apaMeTpbl U KPUTEPUHU PELICHMUS;

aHANM3UpOBaTh TIOJIyYEHHbIE B XOJE PpEIICHUs 3aJadd  pe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

OCYUIECTBJISITh LEJIECHANPABICHHBIA MMOUCK TEPEHOCa CPEACTB U CIOCOOOB
NEeNCTBUS B MPO(GECCUOHANBHYIO CPENy;

YMETh NEPEHOCHUTh 3HAHUS B MO3HABATEIbHYI0 U NPAKTUYECKYIO 00JIacTh
KU3HEIEATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX NPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE WU, TpeJiaraTh OPUTHHAIBHBIC TOIXOABI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, JAOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) padora ¢ ungopmanmeii:

OpPUEHTHPOBATHCS B PA3IUYHBIX HCTOYHUKAX MH(OpMAIMK (TEKCTe y4eOHOTO
nocoOusi, HAay4YHO-IIOMYJIIPHOM JuTepaTrype, OHOJOTHYECKUX CIIOBapsiAX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHETE), aHaIU3upOoBaAThH



nH(OPMAITUIO PA3TNYHBIX BUJOB U (HOPM MIPEACTABICHUS, KPUTUUECKH OIICHUBATH
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

bOopMyIMPOBATh 3alPOCHl U MPUMEHATH PA3THMYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorndeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsl BHITIOJHEHUSI yUYeOHBIX
3ajiay;

pUOOpETaTh OIBIT KCIOJIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMANbHYIO  (OpMY  IPEACTABICHHUS
ounosiornyeckoi nHGopmaruu (CXemsbl, rpaduKy, TdarpaMMBbl, TaOJIHIIbI, PUCYHKH
H IpyTroe);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA TpH paboTe C
Ouonornyecko MHPOpMaLUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HAaKU W CUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HAaBaHWS W 3aWUTHl  WH(OpMaIuy,
nH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o01ienue:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX chepax KM3HU, aKTUBHO y4aCTBOBATH
B JIMAQJIOTE€ WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYXJaaeMoil TeMbl (YMEHUE 3a]1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH MO3UIIUNA JPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HEBEpOAJbHBIE CpEJCTBA OOIICHHS, MOHUMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HHUKHOBEHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSTYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBHSI, TIOHUMATh
HaMEpEHUS IPYTUX JIIOJEH, MPOSBIISATh YBAKUTEILHOE OTHOIICHNE K COOSCETHUKY
U B KOPPEKTHOU PopMme (hopMyIupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas J1esiTeJIbHOCTD:

MMOHMUMAaTh M HCIIOJIL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboThI IpU pelIeHUU OUOIOTHUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMPATh TEMATHUKy W METOJbl COBMECTHBIX JEUCTBHHN C yd4&€TOM OOIIUX
WHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh LEIM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ IOCTHKEHUIO: COCTABIISITh IUIAH JCUCTBHUM,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3YJIbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa W KAXKIOTO Y4YaCTHHKA KOMAaHIBI B
OOIIMIi pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

[pe/uiaratb HOBBIE IIPOEKTHI, OLEHMBAaTh HUIEU C TO3ULUHAHA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTyalLUsIX, IPOSBISATH TBOPUYECTBO U BOOOPAXKEHHE, ObITh HMHUIIMATUBHBIM.

OBJiaieHre YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUAMM:

1) camoopranusanms:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS Ul BBIABICHUS MpOOJIEM M HX
pELICHUs B )KU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU LIEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JACHCTBHSX M MOCTYINKAaxX IO OTHOLICHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATECIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a7auu B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HECHHBIX CUTyalUsX;

CaMOCTOATENIbHO  COCTABJISITH IUIaH pEIICHHS NpoOiieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEW U MPEIIIOYTEHUI;

JaBaTh OLEHKY HOBBIM CUTYaLlUsM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HaHHBIA BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
34 pEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

c1ocoOCTBOBaTh (POPMHUPOBAHUIO M TNPOSBICHUIO HIMPOKOM JpyAULIMU B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIN U
KYJBTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

J1laBaThb OLIEHKY HOBBIM CUTYyalldsIM, BHOCUTb KOPPEKTUBBI B JIESATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEIIAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH Kak  OCO3HAHMS
COBEpUIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUI, UCMOJIb30BaTh MPUEMBI peQUIEKCUH AJIsi OLEHKU CHUTyalluH, BbIOOpa
BEPHOI'O PEILLICHHS;

YMETb OLICHUBATh PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA IO HX
CHIKEHHIO;



OPUHUMATh MOTHBBI W apryMEHThl APYrMX I[P AaHAINU3E€ pe3yJIbTaTOB
NEeSATEIbHOCTH;

3) npuHATHE Ce0HA M APYTUX:

IPUHUMATH Ce0sl, TOHUMAsi CBOM HEIOCTATKU U JOCTOMHCTBA;

OPUHUMATh MOTHUBBI WU apryMEHThl JPYIMX IpU aHaJIU3€ pe3yJIbTaToB
NEeSATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYIUX HA OIINOKU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHble pe3ynbTarhl OcBoeHHs mporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielUpUyYecKue s yueOHoro npeamMera «buonorus»
Hay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUI 10 OCBOCHHIO, HHTEPIIPETAIIUN U
npeoOpa3OBaHUIO0 3HAHUM, BUABI JESATEIBHOCTH MO MOJIYYEHHIO HOBOI'O 3HAHUS U
MPUMEHEHUIO 3HAHUW B PA3IMYHBIX Y4YEOHBIX CUTYallUsX, a TaKkKEe B peajbHBIX
KU3HCHHBIX CUTyallUsX, CBA3aHHBIX ¢ Owuosorued. B mporpamme mnpeameTHbie
pE3yNbTaThl IPEACTABIECHBI IO T01aM 00yUYEHUS.

[IpenMeTHbIE pe3yiabTaThl OCBOEHHUs ydueOHOro mpeamera «buomorus» ¢ 10
KJlacce NOJDKHBI OTPAKATh:

c(OpMUPOBAHHOCTb 3HAHUW O MECTE U POJIM OMOJIOTHH B CUCTEME HAYYHOTO
3HAHMSI €CTECTBEHHBIX HAyK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpPAa M HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX U
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pPa3BUTHE OWMOJOTUH, (DPYHKIIMOHAIBHON
IPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/a4;

YMEHHME PACKpbIBaTh COAEpKaHME OHUOJOIMYECKUX TEPMHHOB M TOHSTHMA:
KW3Hb, KJIETKA, OpraHu3M, MeTadoiau3M (oOMeH BEIIeCTB U MpeBpalleHue
HHEPrumn), TOMEOCTa3 (CaMOperyssiius), ypOBHEBAsT OpraHu3alis KUBBIX CUCTEM,
CaMOBOCIIPOU3BeIeHUE (PEenpPOAYKIIHSI), HACIECTBEHHOCTh, U3MEHYUBOCTb, POCT U
pPa3BUTHE;

YMEHHME Hu3JIaraThb OWOJIOTMYECKHE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas JO0TMa MOJEKYIsIpHONl Ouonoruu), 3akonsl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u ydenus (0 LEHTpax MHOTrooOpas3usi u
MPOUCXOKICHUS KyJIbTYpHbIX pacTenuil H. 1. BaBuioBa), onpeaensiTh rpaHUllbl
WX IPUMEHUMOCTH K KUBBIM CUCTEMAaM;

YMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUHU: HAOIIOICHUE U
OMKMCAHHWE YKUBBIX CHUCTEM, MPOLIECCOB W SIBICHUI, OpraHu3aius U MNpOBEICHUE
OMOJIOTUYECKOTO  JKCHEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISIBICHHE
3aBHCHUMOCTH MEXAY HCCIEIyeMbIMU BEIMYMHAMH, OOBSICHEHHE IMOJyUYE€HHBIX



pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX NOHSTHH, TEOPH M 3aKOHOB, YMEHHE
JieaTh BbIBOJIbI HA OCHOBAaHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIIEIATh CYIIECTBEHHbIE MPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEILECTB M NPEBPALICHUs] 3HEPTUU B KIIETKE, (DOTOCHUHTE3A,
IUTACTUYECKOTO M JHEPreTHYecKOro oOMEeHa, XEMOCHHTe3a, MHUTO03a, Meio3a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHHS, WHAMUBUAYAJbHOTO PAa3BUTHS  OpraHuU3Ma
(oHTOTEHER);

YMEHHE NPUMEHATh MOJyUYECHHBbIE 3HAHUS A1 OOBSACHEHUS OMOJOTMYECKHX
IPOLIECCOB U SIBJICHUMU, JJISl MPUHATHUS NMPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
KU3HU C IeNplo obOecredeHuss Oe30MacHOCTH CBOETO 3J0POBbs U 3JI0POBbSA
OKpPYXAaIOLIUX JIOAEH, COOMI0IEHN HOPM IPAMOTHOTI'O IMOBEJIEHUS B OKPYKAIOIIEH
OPUPOJIHON cpene, NMOHUMAaHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHKEHUMN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsI  PAlMOHAIBHOTO
IPUPOAOTIOIb30BAHNUS;

YMEHUE peIllaTh JJIEMEHTAPHbIE TIE€HETUYECKHWE 3aJadyd Ha MOHO- U
JUTHOPUIHOE CKpEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHUEe, COCTaBIIATh CXEMbI
MOHOTHOPH/IHOTO CKpEIIMBAaHMs JJIsl MpECKa3aHUsl HAacJIEJOBAHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JIA0OPAaTOPHBIE M MpPaKTUYECKHUe pabdOThl, COOMIOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTa0OPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKHM OLEHUBaTh U HHTEPIPETHUPOBAThH HHPOPMAIUIO
OMOJIOTMUECKOTO  COJIEP)KAaHUS, BKJIIOYAIONIYI0 IICEBJOHAYYHbIE 3HAaHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MAaccOoBOW MH(pOpPMAalLMU, HAYYHO-IOMYJISIPHbIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUN B OHOJIOTHUH,
MeIUIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOLICHMUS,
000011ast 6MOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIbKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BaTh MOHATUIHBIN arnmapaT OMOJIOTHH.

[IpeameTHbIe pe3yNbTaThl OCBOCHMS ydeOHOro mnpeameta «buonorus» ¢ 11
Kjlacce NOJIKHBI OTPaKaTh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIK OMOJOTHH B CUCTEME HAYyYHOTO
3HaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAay4YHOM KapTHHbBl MHpPAa M HAYYHOIO MHUPOBO33PEHHS, O BKIIAJlE€ POCCHUHCKHUX WU
3apyOEKHbIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (DPYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE pPACKpbIBaTh COAEpKaHHE OHUOJOTMYECKUX TEPMHHOB M TOHSTHIA:
BUJI, TIOMYJISALUSA, TeHO(OH, SBOIOIMS, ABWXKYIIKME CUIIBI ((PaKTOPBI) HBOJIIOLINH,
MPUCIOCOOJICHHOCTh OPraHu3MOB, BHUI000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,



IKOCHCTEMa, MPOAYLEHThI, KOHCYMEHTBI, pEAYLEHThl, LEeNu MUTaHuS,
AKOJIOTHYECKas pamua, OnoreoleHos, onocdepa;

YMEHUE H3JIaraTb OWOJOTMYECKHME TEOpuH (IBOJIIOIMOHHAS Teopus Y.
JlapBuHa, CHUHTETHYECKass TEOpUs DBOJIONUHU), 3aKOHbBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonctBa K. M. bapa, uepenoBaHus rjiaBHbIX HaIlpaBieHUN U
nyteit aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEEISTh TPAHUIIBI KX TTPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
OMMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SIBJICHUM, OpraHu3alus U IMPOBEICHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEAYEMbIMH BEITUYMHAMU, OOBSICHEHHE IMOJyUYEHHBIX
pe3yabTaTOB, MCIHOJIb30BAHHBIX HAYYHBIX TMOHATHUN, TEOPUH M 3aKOHOB, YMEHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHME BBIICHATh CYIIECTBEHHBIC IPU3HAKU CTPOEHUS OMOJIOTHUYECKUX
OOBEKTOB: BHUJOB, TMOMYJALWNA, MPOAYLIEHTOB, KOHCYMEHTOB, pEIYyIICHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
W3MEHYMBOCTH, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpPraHH3MOB, JEHCTBUS SKOJOIMUECKHX (AKTOPOB Ha OPraHU3Mbl, IEpeHoca
BEUIECTB M IIOTOKAa JHEPIMH B HKOCHCTEMAX, AHTPONOTE€HHBIX M3MEHEHHH B
HPKOCUCTEMAx CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHOr€OXMMHUYECKHX
LIMKIIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS JJIsI OOBSCHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUU, JJIsl NMPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1eNplo obecriedeHus: 0e30macHOCTH CBOETO 3/J0POBbSI U 3JI0POBBS
OKpPYXAaIOLIUX JIOEH, COOMI0IEHN HOPM IPAMOTHOTO MOBEJICHUS B OKPY’KAIOIIEH
IPUPOTHON cpene, MOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAHUS TOCTHKEHUHN
COBPEMEHHOW OMOJIOTUH JIJIsl palliOHAILHOTO MPUPOIOIOIb30BAHNUS;

YMEHHE pellaTh dJeMEHTapHble OMOJIOTMYECKUE 33/Jaud, COCTABIISATH CXEMBI
nepeHoca BEIIeCTB U DHEPTUH B IKOCHUCTEMaxX (LIeTH MUTaHUs);

YMEHUE BBINOJIHATh J1TA0OPAaTOPHBIE M MpPaKTUYECKHUe padOThl, COOMHOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTabOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHUYECKH OIICHWBATh W HUHTEPIPETHPOBATH HHGOPMAIIHIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKIIOYAIONIYI0 IICEBJOHAyYHbIE 3HAaHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MacCOBOW MH(GOPMAIIMU, HAYIHO-IOMYJISIPHBIC
MaTepualbl),  paccMaTpuBaTh  IJI00abHBIC  DKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOLICHUIO K HUM COOCTBEHHYIO MO3UIIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIICHMUS,
00001ast 6MOJIOTHYECKYI0 MH(POPMAIMIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
UCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
ungposbie
Nen/m = Tema ypoka Kontpoasubie IIpakrnyeckue p
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmuoreka [JOK

1 buoiiorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edso0o0.ru/863e632a

MeTo1bl TO3HAHUA JKUBOM TPUPOJIBI.

) [IpakTrueckas padora Ne 1 1 0.5 bubmmorexa [IOK
«Mcnonp30Banue pa3IM4HbIX METOIOB IIPU ' https://m.edsoo.ru/863e6122
W3YYEHUU OMOJOTHYECKHX O0BEKTOBY

3 buonoruueckue cucTeMsl, TPOLECCH U UX | bubnmnoreka [JOK
A3y4YECHUE https://m.edsoo.ru/863e6564

4 XUMHUYECKUN COCTaB KJIETKH. Bosia u 1 bu6mmoreka [IOK
MHHEpAJIbHBIE COIU https://m.edsoo.ru/863e674e

bu6mmorexa [IOK
5 b .C 0 1
CIIEH. SOCTAR H CTPOCHHE DElkon https://m.edsoo.ru/8636b72
DepMeHThI — OMOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas padora Ne 1
6 «3yyeHne KaTaJIuTHYeCKON aKTUBHOCTH 1 0.5 bubmmorexa [OK
Vi ' https://m.edsoo.ru/8636b72
(dbepMeHTOB (Ha IpUMepe aMIIIa3bl WK
KaTaasbl)»

7 Yrinesonsl. JIunuas: 1 Bubmiorexa LIOK
https://m.edso0.ru/863e6870
bubmuoreka [JOK

8 H .ATO® 1

YIUICHHOBHIE KHCIIOTEL https://m.edsoo.ru/863e6d5c




HCTOpI/IH U METOAbI U3YYCHHS KIICTKH.

bu6mmoreka [JOK

9
Knerounas teopus https://m.edsoo.ru/863e6e88
10 Knerka xak nenocTtHas )KuBasg cCUCTEMA
CrpoeHue 3yKapuOTUYECKON KIIETKH.
JlaGoparopHas padora Ne 2 «M3yuenne
PaToPHAT b o e bu6mmoreka [JOK
CTPOCHHUSI KIETOK PaCTEHUM, KUBOTHBIX,
11 OHBOB 1 GAKTEDII oM MIKDOCKOLOM Ha 0.5 https://m.edsoo0.ru/863e6ff0
p p a p https://m.edsoo.ru/863e716¢
TFOTOBBIX MUKpOIIpEIaparax u ux
OIVICAaHUE
bubmuoreka [JOK
12 o §]
O6MEH BEMECTB MM METa00TH3M https://m.edso00.ru/863e766¢
13 dotocuHTE3. XEMOCHHTE3 bubmorexa LOK
https://m.edsoo.ru/863e7¢98
bu6mmoreka [JOK
14 ) if 00
HEPTCTHHCCKHI OOMEH https://m.edsoo.ru/863e7aae
JKu3HeHHBIN MK KISTKU. [{eneHue
kieTku. Muros. Jlaboparopnast padora Ne 3
15 «HabmroneHre MuTO3a B KJIIETKAX KOHUYUKA 0.5 bubmmorexa [IOK
a ’ https://m.edsoo.ru/863e7dc4
KOpEIIIKa JIyKa Ha TOTOBBIX
MHUKpOIIpenaparax»
16 buocunTes 6enka. Peakuus MaTpuuHOTO bubnuorexa [JOK
CHUHTE3a https://m.edsoo.ru/863e796¢e
bu6mmorekxa [IOK
17 T —0 o
PancAIA HMOCHHTES bejka https://m.edsoo.ru/863e796e
bubmuoreka [JOK
18 H —
CKIICTOUHBIC (POPMEI KH3HH — BUPYCHI hitps://m.eds00.ru/863¢7540
bubmuoreka [JOK
19 DopMBI pa3MHOKEHUSI OPTaHU3MOB https://m.eds0o.ru/863e81b6

https://m.edsoo.ru/863e831e




bu6mmoreka [JOK

20 Meitos https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX KIETOK.

21 OmnonorBopenue. JlabopaTopHast pabora Ne 0.5 bubnuorexa [JOK
4 «I3y4yeHue CTpOeHUs IOJOBBIX KIETOK Ha https://m.edsoo.ru/863e81b6
TOTOBBIX MUKpOIpErapaTax»

22 HNunuBuayansHOE pa3BUTHE OPraHU3MOB Bubmmorexa LIOK

https://m.edso00.ru/863e8436

7 'eneTnka — Hayka 0 HaCJIE€ICTBEHHOCTH U bubnunoreka [JOK
W3MEHYUBOCTHA https://m.edso0.ru/863e86{2

24 3aKOHOMEPHOCTHU HACIEAOBAHUS bubnunoreka [JOK
MPU3HAKOB. MOHOTHOPHIHOE CKPEIIMBAHUE https://m.edsoo.ru/863e8878

’5 JurubpuaHoe ckpenBanmue. 3aKoH bubmmorexa [IOK
HE3aBHCHMOTO HACJI€JOBaHUS MPU3HAKOB https://m.edsoo.ru/863e89a4
CuenueHHoe HaclleJOBaHUE TPU3HAKOB.

JlaGopaTtopHas pabota Ne 5 «3yuenue
26 pe3yabTaTOB MOHOTHOPHUIHOTO 1 0.5 bubmorexa HOK
https://m.edso00.ru/863e8c60
JTUTHOPUTHOTO CKPEITUBAHUS Y IPO30(DUIIBI
Ha TOTOBBIX MHUKpOIIpenaparax»

7 ['enetuka moma. HacnegoBanue npu3HaKkoB, bubnmnoreka [JOK
CHEIVICHHBIX C MTOJIOM https://m.edsoo.ru/863e8c60
N3smenunBocTs. Henacnencreennas
u3MeH4nBOCTh. JJaboparopHas padota Ne 6.

)3 Wzyuenune MonpuKamoHHON 0.5 bubmuorexa [IOK
W3MEHYUBOCTH, ITIOCTPOECHUE https://m.edsoo.ru/863e8efe
BapUAIMOHHOTO PsijIa ¥ BapUaIlMOHHOMN
KpUBON»

29 HacnencrBenHas M3MEeHUYNBOCTb. 0.5 bubmorexa LIOK

https://m.edsoo.ru/863e8efe




30

31

32

33

34

JlaGopaTtopHnast pabora Ne 7. «Ananu3
MyTalui y 1po30(uiIbl Ha TOTOBBIX
MUKpOTIpenaparax»

I'eneTuka yenoBeka

PesepBHbIil ypok. O60011ICHNE TTO TEME
«HacnencTBeHHOCTh M KI3MEHYHBOCTD
OpPTaHU3MOB)

CeJ’IeKHI/Iﬂ KaK HayKa U ITponecc

MeTopl 1 TOCTHXKEHUS CEIICKIIUU paCTeHI/Iﬁ
N ) KNBOTHBIX

buorexHomorus kak OTpaciib MIPOU3BOJACTBA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34

bu6mmoreka [JOK
https://m.edsoo.ru/863e8d78

bubmuoreka [JOK
https://m.edsoo.ru/863e9214

bubmuoreka [JOK
https://m.edsoo.ru/863e9214

bu6mmoreka [IOK
https://m.edsoo.ru/863e9336




11 KIIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
Ne m/m Tema ypoxa Kontposbubie IIpakTuueckue unpposkIe
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 DBOJIIOLMS U METOJIbI €€ U3yUEHUS 1 buGnnorexa LIOK
https://m.edsoo.ru/863ea20e
) Hcropus pa3BUTHS IPECTaBICHUN 00 | bubmmorexa [IOK
3BOJIIOIIUU https://m.edso00.ru/863e9570
3 MukposBoroIus 1 buGnnorexa LIOK
https://m.edsoo.ru/863e9cle
[Tomynsmus Kak 31ieMeHTapHasi euHUIA
4 BHJIa 1 HBONMtonMU. JlabopaTtopHas pabora | 0.5 bubnuotexa [JOK
No 1 «CpaBHeHuE BUIOB TIO https://m.edsoo.ru/863e99¢c6
MOp(}oTOrHIecKOMY KPUTEPHIO»
5 JIBroKyIue Cuitel (37eMeHTapHbIe (DaKTOPHI) | bubnmnoreka [JOK
IBOJIIOLIU https://m.edsoo.ru/863e9da4
. bubmuoreka [JOK
6 EcrecTBennslit 0TOOp U €ro GopMbl 1 https://m.edsoo.ru/863e9ed0
Pe3ynbratel 3BOMIOIUY:
MPUCTIOCOOJIEHHOCTh OPTraHU3MOB U
7 BH1000pazoBanue. Jlaboparopuas padota 1 0.5 bubnmoreka [JOK
No 2 «Onucanne npucrnocoOIeHHOCTH https://m.edsoo.ru/863e9fde
opraHusma u €€ OTHOCUTEIILHOTO
XapakTepa
bu6mmoreka [IOK
8 Hanpasienust 1 myTy MaKpO3BOJIIOIUA 1

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




9 Heob6patumocTs 3BOIONINH
10 HcTopus xu3HU Ha 3emile U METOABI €€
W3y4YEHUs
1 I'mnoressl NPOUCXOKIACHUS KU3HH HA bubnuoreka [IOK
3emiie https://m.edsoo.ru/863ea5a6
12 PazBuTue xu3Hu Ha 3emMJie 10 Hpam u bubmuorexka [JOK
nepuoaaM https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl YBOJIIOIUU
PacTUTENBHOTO U )KUBOTHOI'O MUPA.
13 [Ipaktuueckas padora Ne 1 «M3yuenue 0.5 Bubmorexa LIOK
g https://m.edsoo.ru/863ea8bc
HCKOIIAEMBbIX OCTATKOB PACTEHUM U
YKUBOTHBIX B KOJIJICKLIMSIX)
14 CoBpeMeHHast cucTeMa OpraHu4ecKOro bubnuotexa [JOK
Mupa https://m.edsoo.ru/863ea48¢e
15 DBOJTIOINHS YeJIOBEKa (aHTPOTIOTEHE3) bubmorexa HOK
https://m.edsoo.ru/863eac2c
16 JiBmoxymue cuibl (pakTopsl) bub6nuorexa [IOK
aHTpOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUH SBOJIOLNH YEIOBEKA
13 UenoBeyeckue pachl U MPUPOTHBIE bubnuorexa [JOK
aJiarTaiyy 4eJI0OBEeKa https://m.edsoo.ru/863eaca2
PeseprubIil ypok. O6006111eHIE TIO TEME
19 «BO3HUKHOBEHUE U PA3BUTHE KU3HU HA
3emiie»
20 DKOJ0rus Kak HayKa
)1 Cpensl 00uTaHUs U DKOJIOTHICCKHE bu6mmoreka [IOK
(baxTopsl https://m.edsoo.ru/863eafec
22 AbuoTtndeckue daxktopsl. JJabopaTtopHas 0.5 bubmuorexa [JOK




pabora Ne 3. «Mopdoiornueckue
0COOEHHOCTH pacTeHHUI U3 Pa3HBIX MECT
obutanus». JlabopaTopHas padora Ne 4.
«BrusHUE cBETa HAa POCT U pa3BUTHE
YEPEHKOB KOJICYCay

https://m.edsoo.ru/863eb10e

bubnuoreka [JOK
23 brommieciae paxtops ! https://m.edSO(])_.[ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
24 nomyssiun. [Tpaktuyeckas pabora Ne 2 | 0.5
«IIoaCcYET MIOTHOCTY MOIYJISILUI PA3HBIX
BHJIOB PACTCHUI»
bubnnoreka [JOK
25 Coo0miecTBa OpraHu3MOB — OHOIIEHO3 1 https://m.edsocI)J.:ru/863eb46a
26 DKOJIOTHYECKHE CUCTEMBI (IKOCHCTEMBI) 1 bubmorexa HOK
https://m.edsoo.ru/863eb46a
OcHOBHBIE MOKA3aTENN IKOCUCTEMBI.
27 Okonoruueckue nupamuabl. CBoiicTBa 1 bubmorexa HOK
skocuctem. CyKieccus https://m.edsoo.ru/863ebSfa
28 [Ipuponanbie 3KOCUCTEMBI 1
29 AHTpPOIIOT€HHBIE SKOCUCTEMBI 1
30 buocdepa — rinobdanpHas 3xocucTeMa 1 bubnuorexa [IOK
3emin https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS ] bubnmnoreka [JOK
ounochepsl https://m.edso0.ru/863ebd 16
32 UYenoseuecTBo B Omochepe 3emnu 1
13 CocyiiecTBoBaHUE TPUPOIBI U | bubnmoreka [JOK
YeII0BEYECTBA https://m.edsoo.ru/863ebale
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 33 2.5
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