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I. COIAEPXAHHUE YYEBHOTI O IPEIMETA, KYPCA.
10 KITACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHM ¢ 001ECTBEHHBIMH, TEXHU4YECKMMHM M IPYTMMH €CTeCTBEHHbIMHM HAYKAMHU,
¢pusocopueit, ITUKOM, IcTeTUKOH U NpaBoM*. Posb 0M0JIOrMH B (DOPMHPOBAHNM COBPEMEHHOW HAYYHOH KAPTHHBI
mupa*!. CucremMa GHOJIOrMYECKHX HAYK.

Meronbl 1MO3HAHMS KUBOM MPUPOAbl (HAOIIOJEHUE, OKCIEPUMEHT, OIMCaHue, H3MEPEeHHe, Kiaccuukaims,
MOJIETMPOBAHUE, CTATUCTUYECKASI 00pa0OTKA JAHHBIX).

JleMoHcTpanuu:

[Toptpersr: Y. dapsun, I'. Mennens, H. K. Konbnos, /Ix. Yorcon u @. Kpuk.

Tabnuupl 1 cxeMbl: «MeTo/Ibl TO3HAHUS )KUBOU MPUPOJIBI.

JlabopaTopHble U NpakTHYECKHE PAdOThI:

[Ipaktuueckas padora Ne 1. «Mcnonb3oBaHue pa3IMdyHbIX METOJOB IIPU U3yUYEHUU OHMOJIOTMUECKUX 0OBEKTOBY.

Tema 2. ZKusBble cucTeMbl 1 HX OPraHU3aALMS.

Kupbie cucrembl (OMOCHCTEMBI) Kak MpEAMET U3ydeHus Ouojoruu. OTIMyYue >KUBBIX CHUCTEM OT HEOPraHUYECKOi
MIPUPOJIBL.

CBoiicTBa OMOCUCTEM M UX pazHOOOpa3ue. YPOBHU OpraHU3AIlMM OMOCUCTEM: MOJIEKYJISIPHBIM, KIETOYHbIN, TKAHEBbIH,
OpraHU3MEHHBIN, TOMYJISIIMOHHO-BUI0BOM, IKOCUCTEMHBIN (OMOTEOIIEHOTUYECKHIT ), OMOChEPHBIH.

JleMoHcTpanuu:

! Tema usyuaercs ¢ yu€ToMm paboueii mporpaMMbl BOCITUTAHUS KaJICHIAPHOTO TUIaHa BOCITUTATEIbHOU paboThl OCHOBHOM 00pa30BaTEIBHOM MPOTrPaAMMBI
ocHOBHOTO 001Iero oopaszoBanust MBOY COIL Ne21



Tabmuupl U cxembl: « OCHOBHBIE IPU3HAKH KU3HU», « Y POBHU OpraHU3ALMH )KUBOW PUPOIBD».

Oo6opynoBanwme: Mmojens mosekyisl JJHK.

Tema 3. Xummn4yeckuii COCTaB U CTPOCHHUE KJIETKH.

XVAMHMYECKUN COCTaB KJIETKM. XUMHUYECKHE 3JIEMEHTBI: MAKpOXJIEMEHTBhI, MUKpPO3JIEMEHTHl. Bojga um MuHepanbHbIE
BEILIECTBA.

OyHKIMM BOABI 1 MUHEPAIbHBIX BELIECTB B KieTke. [loanepkanne ocMOTHYECKOro OaaHca.

benku. CoctaB u cTpoeHue OenKkoB. AMMHOKUCIOTBI — MOHOMEpHl OenkoB. He3ameHumMble W 3aMEHUMBIE
AMUHOKHCIIOTBI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHHU CTPYKTYpPbI OE€IKOBOM MOJIEKYJIbI (IEpBUYHAs, BTOPUYHAS, TPETUYHAS U
YEeTBEPTUYHASI CTPYKTYpa). XMMHUECKHE CBOMCTBA O€NKoB. buosornyeckue GyHKIMMU OEIKOB.

®epMeHThl — OMoJoruueckue karamuzatopbl. CTpoeHue (pepMeHTa: aKTUBHBIM LEHTP, CyOCcTpaTHas Creuu(pUIHOCTb.
Kodepmentsl. Butamunsl. OTnundnst epMEHTOB OT HEOPTaHUYECKUX KaTalu3aTOpPOB.

VYrneBoabl: MOHOcaxapusl (INIIOKO3a, pubo3a u Ae30kcupulo3a), aucaxapuibl (caxaposa, JIaKT03a) U MOJIMCaxapu/bl
(xpaxMai, IJIMKOTeH, LEeJUT0I103a). bruonornueckue GyHKINU YrIeBOIOB.

Jlununer:  Tpurnuuepuasl, Goconunuasl, crepounsl. ['mapoduinbHO-ruapoPoOHBIE CcBOMCTBA. buonormueckue
¢bysakun munuaoB. CpaBHEHUE YTIIEBOAOB, OCIKOB U JIMMIUOB KaK UCTOYHUKOB 3HEPTUU.

Hyxneunoseie kucnotel: JJHK u PHK. Hykneotuasl — MmoHOMepbl HyKiIeHMHOBBIX KucioT. Ctpoenne u pynkuuu JJHK.
Crpoenue u pynkunn PHK. Bunst PHK. AT®: ctpoenue u pyHKIuu.

[MuTtonorus — Hayka o kjeTke. Kiertounas teopust — npumep B3auMOJAEHUCTBUSA UJeH U (PAKTOB B HAYYHOM INO3HAHUM.
Metoabl u3y4eHus KIETKH.

Knetka kak nenmoctHas xuBasi cucrema. OO1mure npu3HaKky KJIETOK: 3aMKHYyTasi Hapy»Hasi MmemOpaHna, mosiexkynsl JJHK
KaK F€éHEeTHYECKHI armnapar, CUCTeMa CHHTe3a Oerka.

Tunsl KiIE€TOK: syKapuoTHYecKass M npokapuornyeckas. OCOOEHHOCTH CTPOEHHS NPOKAPUOTHYECKOM KIIETKH.
Knerounas crenka Oakrtepuil. CTpoeHue 3yKapHOTHYECKOW KJIETKH. OCHOBHBIE OTJIMYMSI PACTUTEIbHOW, >KMBOTHOM M
IpUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs! CTEHKA, TTTUKOKAJINKC, uX QyHkiuu. [lnasmatuueckas memOpana, e€
cBorictBa u ¢GyHkiuu. [utommazma u e€ opranouasl. OgHomeMmOpanHble opraHouasl kietku: JIIC, anmapat [Nonbmxku,



nu30coMbl. [1olyaBTOHOMHBIE OPraHOUABI KJIETKU: MUTOXOHAPUH, IIacTuabl. [IporcxoxkaeHrne MUTOXOHJIPUNA U TUIACTHL.
Bunpt mnactua. HememOpaHHbIE OpraHOWABI KIETKH: PHOOCOMBI, KJICTOYHBIA IIEHTP, IEHTPHUOIU, PECHUYKH, KTYTHKU.
OyHKIMY OPraHOMIOB KIETKU. BKItoueHus.

SAnpo — perynsatopHbii 1eHTp KieTku. CTpoeHue sjpa: sjiepHas 000Ji0uKa, KapuoIuiazMa, XpOMAaTHH, SJIPBIIIKO.
XPpOMOCOMBI.

TpaHcnopT BEIECTB B KIETKE.

JleMoHcTpanuu:

IToptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. Illneiinen, P. Bupxos, Ix. Yorcon, ®@. Kpuk, M. Yunkuuc, P.
®panknuH, K. M. bap.

Huarpammel: «PacnpeneneHne XMMHMYECKHX JJEMEHTOB B HEXKHMBOW mpupone», «PacmpeneneHne XuMHYECKUX
AJIEMEHTOB B )KMBOM IIPUPOIIE».

Tabmuupl u cxemsl: «llepuognueckas TadnuIa XUMUYECKUX 3JIEMEHTOBY», «CTpOeHHE MOJIEKYJbl BOJb, «brocunres
oenkay, «CtpoeHune Mosekynbl Oenkay, «Ctpoenue pepmenta», «Hyknennosbie kuciotel. JJHK», «Ctpoenue momnekysbl
AT®», «CtpoeHne 3yKapuOTHYECKOW KIETKW», «CTpOEHUE >KUBOTHOM KIIETKW», «CTpOEHUE PpACTUTEIIBHOW KIIETKW»,
«CTpoeHue NpoKapuoTUYECKON KIETKN», «CTpOEHUE siipa KIETKN», « Y TIEeBOJb, «JIunupn.

O6opynoBanme: CBETOBOM MHKPOCKOI, OOOpYJOBaHUE JIsi MPOBEACHUS HAOIIOJECHUN, W3MEPEHHM, YKCIIEPUMEHTOB,
MUKpOIpenapaTbl paCTUTENbHBIX, )KUBOTHBIX U OAKTEPUAIBHBIX KJIETOK.

JlabopaTopHble U NpakTHYECKHE PAdOThI:

Jlabopatopuass pabora Neo 1. «/3ydeHwe KaTaauTHYECKON aKTMBHOCTH (PEPMEHTOB (HA TpUMEpe aMHIa3bl WIU
KaTajasbl)».

JlabopatopHuast pabora Ne 2. «/3ydenune cTpoeHHS KJIETOK PACTEHUH, )KUBOTHBIX W OAKTEPH MO MHKPOCKOIIOM Ha
rOTOBBIX MUKpONpeNnaparax U UX ONUCAHHUEN.

Tema 4. ’KuzHeaessTeJLHOCTH KJIECTKH.

OOmeH BemecTs, Wik MeTaboan3M. ACCUMUTIATINSA (TIJTACTHYECKUN OOMEH) U AUCCUMUIISITHS (DHEPTEeTHIECKU 0OMEH) —
JIBE€ CTOPOHBI €IMHOTO TIpoliecca MeTadom3Ma. Poiib 3aKOHOB COXpaHEHMS BEIIECTB ¥ DHEPTUU B TOHUMAHUU METa00IU3Ma.



Tunsl oOMeHa BemiecTB: aBTOTPOQHBIA U reTepoTpodHbiii. Ponb (epmMeHTOB B 0OMeHEe BEIIEeCTB M IMPEBPALCHUU
SHEPIUHU B KIIETKE.

®dotocunTe3. CBeTtoBas W TeMmHoBas (a3l (porocuntesa. Peakumum dorocunTe3a. DPHEeKTUBHOCTL (HOTOCHUHTE3A.
3HaueHne (QOTOCHHTE3a JUIsl KU3HM Ha 3emie. BiusHue ycinoBuil cpenbl Ha (DOTOCHHTE3 M CHOCOOBI MOBBIIIEHUS €0
MIPOJIYKTUBHOCTHU Y KYJIbTYPHBIX PACTEHHIA.

XemocuHTe3. XeMOCUHTE3UPYIOMNE OakTepr. 3HaUeHNE XEMOCHHTE3a IS )KU3HH Ha 3eMIIe.

DHepreTuueckuii oOMeH B kJeTke. Paciienyienue BemecTB, BbICICHIE U aKKyMYJIMPOBAaHUE YHEPTUH B KJIETKE. JTambl
sHepreTuueckoro oobmena. ['nmmkonu3. bpoxkenume u ero Buabl. KuciopogHoe OKHCIEHUE, WIH KIETOYHOE JbIXaHMHE.
OxkucnutensHoe dhochopunupoBanue. IhHEKTUBHOCTh YHEPTETUIECKOTO0 OOMEHa.

Peakumu matpuunoro cunresa. ['enernyeckas unpopmanus u JHK. Peanuzanus renernyeckoit nuHGpopmannu B KIETKe.
['enetnyeckuit koa u ero cBoiictBa. Tpanckpunuus — maTpuunblii cunte3 PHK. Tpancnauus — Ouocunres Oenka. DTtamnbl
TpaHciasiuuu. Konupoanue aMuHOKUCIIOT. Ponb pubocom B OuocuHTese Oenka.

Heknerounsie (GopMbl xku3HH — BHpychl. Mcropusi oTkpbiTusi BupycoB (. WM. UBanosckuii)*2. OcobGeHHOCTH
CTPOEHMSI M XU3HEHHOTO LMKJIAa BHUPYcOB. bakrepuodaru. bone3Hu pacreHui, >KUBOTHBIX M YEJIOBEKA, BbI3bIBAEMbIC
BUpycaMu. Bupyc ummyHoaedpuuuta yesnoBexka (BUY) — Bozoyaurenn CIINda*. ObpaTHas TpaHCKpUIILIKS, peBepTa3a u
uHTerpasa. [lpodunakTrka pacnpocTpaHeHUs BUPYCHBIX 3a00JIeBaHUH.

JdeMoHcTpanuu:

IToptpetsl: H. K. Konsuos, JI. Y. UBanosckuii, K. A. Tumupsses.

Tabmuubr 1 cxembl: «Tunel utanusy, «Metabonu3zm», « MUTOXOHIPHSY, « IHEPTETUUSCKUN 00MEH», «XJIOpOIIacTy,
«®otocuntes», «Crpoenne JIHK», «Ctpoenme m ¢yHkimonupoBanue reHa», «Cunre3 Oenka», «['eHeTHyeckuil Koy,
«Bupycsi», «bakrepuodarmn», «Ctpoenue u xxu3HenHsii nuuki Bupyca CIIN/1a, 6akrepuodaray, «Pemnukanus JJHK».

ObopynoBanue: Mmoaenu-anminkauun «Y npoenue JJHK u tpanckpunuusy», «buocunres 6enka», «CTpoeHne KIETKN»,
Mojenb cTpykTypsl JJHK.

Tema 5. PaMHOKeHHe M1 HHAUBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

2 Tema uzyuaetcs ¢ yu€ToM paboueii mporpaMMbl BOCIIUTAHUS KAJIICHAAPHOTO TUTaHa BOCTIUTATEIbHOM paboTel OCHOBHOI 00pa30BaTEeILHOMN MPOrpaMMBbI
ocHOBHOTO 0011er0 oopaszoBanust MBOY COIL Ne21



Knerounslii 1MWK, WM >KU3HEHHBIM mUKT KiIeTku. MuTepdaza m mutos. [Iporecchl, mpoTtekaromue B uHTEp(dase.
Pennukarus — peaknust matpuyHoro cuate3a JJHK. Ctpoenue xpomocoM. XpOMOCOMHBIN HAO0Op — KapuOTHM. JUTIIOMIHBIN
Y TaIIOUAHBIA XPOMOCOMHBIE HA0OPHI. Xpomatubl. LluTonornueckre OCHOBBI Pa3MHOKEHUS U UHIAUBUYAJILHOTO PA3BUTHS
OpraHU3MOB.

Jenenue knetku — muto3. Craguu mutos3a. [Ipoieccel, mpoucxoasiiue Ha pa3HbIX CTAIUSIX MUTO3a. buonornueckuit
CMBICII MUTO3Q.

[Iporpammupyemasi rubGesb KJIETKA — aromnTo3.

@opMbI pa3MHOXKEHMSI OpPraHU3MOB: Oecrojioe M mojoBoe. Buabl 0Oecnojioro pa3MHOXKEHHS: JAEJIEHHE HaJBOE,
MOYKOBaHUE OJHO- U MHOTOKJIETOYHBIX, CIOPOOOpa30BaHKE, BEre€TaTUBHOE pa3MHOXEHUE. VICKyCCTBEHHOE KIOHHPOBAaHUE
OPTraHU3MOB, €0 3HAYEHUE JIJI CEJICKIIUU.

[TomoBoOE pa3MHOKEHHE, €TO OTINYHS OT OECTIOJNOTO.

Meito3. Craguu wmeito3a. Ilpoueccel, mpoucxonsiiue Ha craausx wehosa. [loBeneHue XpomMocom B Melo3se.
Kpoccunrosep. buonorndeckuii CMbIC U 3HaYE€HUE MEHO03a.

["ameTorene3 — mporecc 00pa3oBaHUs MOJIOBBIX KIETOK y UBOTHBIX. [l0JIOBbIE Kene3bl: CEMEHHUKU U SIMYHUKU.
OOpa3oBanue W pa3BUTHE TMOJOBBIX KIETOK — TaMeT (CIepMaTo30ui], SHIEKIeTKa) — CHepMaTOoreHe3 M OBOTCHES.
Oco00EHHOCTH CTPOCHUS SUIICKIETOK U criepMaTo3ouoB. OmiogorBopenue. [laprenorenes.

NunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpHOHAIbHOE pa3BUTHE (IMOpHOreHe3). JDTambl AMOPHUOHAIBHOTO
pPa3BUTHSL Y TO3BOHOYHBIX >KMBOTHBIX: JPOOJIEHHE, racTpyisiiusi, opraHoreHes. lloctamOpuonanbHOe pa3Buthe. Turb
MOCTAMOPHUOHAIBHOTO PA3BHUTHS: MPSMOE, HETPsMOe (JTUYMHOYHOE). BiusHue cpenbl Ha pa3BUTHE OPraHU3MOB, (AaKTOPBI,
CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC YPOJICTBA.

Poct u pazButue pacrenuii. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOEHUE CEMEHU, CTAUU PAa3BUTHSL.

JdeMoHcTpanuu:

Tabmuupbl U cxembl: «DPOpMBI Pa3MHOKEHHUSI OPraHU3MOBY», «JIBOWHOE OMIOAOTBOPEHUE Yy IIBETKOBBIX PACTEHUI,
«BeretatuBHOE pa3sMHOXKEHHE pacTeHUi», «/lenenue kierku Oakrepuit», «CTpoeHHE TOJOBBIX KIETOK», «CTpoeHue
xpomocoMbl», «Knerouneii unukn», «Pemmukanms JIHK», «Mwuto3», «Menos», «llpamoe u Henpsamoe pa3BUTHEY,
«l"ameToreHes3 y MIIEKONUTAONIUX U YEJIOBEKa», « OCHOBHBIE CTaUU OHTOTCHE3a».



ObopynoBaHue: MHUKpPOCKOI,  MuKpomnpenapatel  «CrnepMaro3ouapl  MJEKOINHTAIOMIETo»,  «SHleKneTka
MJIEKONTUTAOIIEr0», «KaproknHe3 B KJIeTKax KOPEIIKa JIyKa», MarHuTHas MOJIeNb-alIuIMKauus «Jleaenue KiIeTkn», MOAelb
JIHK, monens meTadazHoit XpOMOCOMBI.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

JIaGopartopHas padota Ne 3. «Habmronenrne MuTo3a B KJIETKaxX KOHUMKA KOPEIIKa JyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

JIabopartopHas padota Ne 4. «3ydyeHne cTpoeHus MOJOBBIX KJIETOK Ha TOTOBBIX MUKPOTIpENapaTax.

Tema 6. HacsienCTBEHHOCTh U M3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHeTwku. Mcropus pa3BUTUS T€HETUKU. Pojb IIMTOJIOrMM KW AMOPHUOJIOTMM B CTAHOBJIEHHUU
IeHETUKHU. BKilag pocCUHCKUX M 3apyO€KHBIX YUYEHBIX B PAa3BUTHE I'€HETUKH. MeToabl TeéHeTHKU (FMOpUAO0IOrHYECKH,
LUTOTE€HETUYECKUM, MOJIEKYISIPHO-T€HETUYECKUI). (OCHOBHBIE TE€HETHYECKHE TOHATHS. ['eHeTnueckas CHUMBOJIMKA,
UCIIOJIb3yEeMasi B CXeMaX CKPEIMBAHUIA.

3aKOHOMEPHOCTH HACJEA0BaHUs MPU3HAKOB, ycTaHOBJIEHHbIE I'. MenaeneM. MoHOrHOpUIHOE CKpelMBaHUE. 3aKOH
eanHooOpa3usi ruOpuoB mepBoro mnokojeHus. [IpaBuino noMUHMpOBaHMS. 3aKOH pACLICIUIEHUs NpU3HAKOB. I'mmoresa
YUCTOTHI TaMeT. I1oHOoe U HenoJIHOe JOMUHUPOBAHUE.

HuruOpuaHoe CKpeluBaHUE. 3aKOH HE3aBUCUMOIO HACIEAOBaHWS MpPU3HAKOB. lluTOreHeTnyecknue OCHOBBI
AUTUOPUIHOTO CKpEIIMBaHMs. AHaIM3UpYIOIlee CKpemmBaHue. lcmonb3oBaHuE aHAIM3UPYIOLIETO CKPELIUBAHUS IS
OIIpe/IeNICHUs] TEHOTUIIA OCOOU.

CuerieHHOe HacienoBaHue npusHakoB. Pabora T. MopraHa mo cCUEIUIEHHOMY HaclieZJoBaHMIO reHoB. HapyuieHune
CLEIUICHUS TEHOB B PE3YJIbTATE KPOCCHUHIOBEPA.

XpOMOCOMHasI TEOPHs HACJIEICTBEHHOCTHU. | e HeTHYeCKHe KapThl.

'enernka mnona. XpOMOCOMHOE OIpEAEICHHE T0Ja. AYTOCOMBI M IIOJOBBIE XPOMOCOMBI. ['OMOramerHele u
reTeporameTHsle Oprain3msel. HacinenoBanue npru3HakoB, CUEIVIEHHBIX C IIOJIOM.

N3meHunBOCTh. Buapl M3MEHUYMBOCTH: HEHACIEACTBEHHAs M HACIEACTBEHHas. Poyb cpeapl B HEHACIEICTBEHHOMN
M3MEHYUBOCTU. XapaKTepUCTHKA MOAU(PUKAITMOHHON N3MEHUMBOCTH. BapualoHHslil psii 1 BapualonHas kpusas. Hopma
peakuuu npusHaka. KonnyecTBeHHbIE M KayeCTBEHHbIE MPU3HAKK W MX HOpMa peakiuu. CBoiicTBa MOIU(DUKAIIMOHHON
U3MEHYMBOCTH.



HacnencTBenHas, uim reHOTUIUYECKast, '3MEHYNBOCTh. KOMOWHATHBHAS M3MEHYMBOCThL. Meii03 1 MOJI0BOM MPOIEce —
OCHOBa KOMOMHATHBHOW M3MEHYMBOCTH. MyTarmoHHas ”3MEHUNBOCTh. Kiaccudukarys MyTaruii: TeHHbIE, XPOMOCOMHBIE,
reHomMHble. YacToTa W mpuumHbl MyTanuid. MyrtareHHble (akTOpbl. 3aKOH TOMOJIOTHYECKHMX PsIZIOB B HACIEICTBEHHOM
n3meHunBoctyd H. M. BaBunoga.

BHesnepHas HacneACTBEHHOCTh U U3MEHUYHUBOCTb.

['enetuka uvenoBeka. Kapuotumn venoBexka. OCHOBHBIE METOJbI TCHETUKH YEIOBEKA: T€HEaJOTUIECKUN, OJM3HEIIOBHIH,
[IATOTCHETHUECKHI, OMOXUMUYECKHI, MOJIEKYIsipHO-TeHeTHYecKuid. COBpEMEHHOE OTpeIeTICHUE TEHOTHIA: TOJTHOTEHOMHOE
CEKBEHHPOBAHHME, TCHOTUIUPOBaHKE, B TOM 4ucie ¢ nomoinisto I1I[P-ananu3a. HacnenacTBeHHble 3a00JIeBaHUS 4YEJIOBEKA:
reHHble 0o0Jyie3HH, OOJIe3HM C HACJEJACTBEHHOW MPEeapaciooKeHHOCTbI0, XpOMOCOMHBIE Oosie3Hu. CoMaThuueckue M
reHepaTuBHble MyTaluuu. CTBOIOBbIE KiIETKU. IIpUHIIUNIBI 310POBOr0 00pa3a »KU3HU, JUATHOCTUKHU, NPOPUIAKTUKHA H
JeYeHHs] TeHeTHUeCKHX O0oJie3Hel*>. MeauKko-reHeTHIEeCKOE KOHCYILTUPOBAHME. 3HAYEHHE MEIULUHCKON TEHETUKH B
MpeOTBPAICHUH U JICYCHUN FeHETUUECKUX 3a00JIeBaHU YeIOBeKa.

JdeMoHcTpanuu:

[ToptpeTtsi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YUerBepukos, H. B. Tumodees-Pecorckuii, H. 1. BaBuios.

Tabmuibr u cxembl: «KMOHOTHOPUAHOE CKPEIIMBAHKUE M €r0 UTOTCHETHYECKash OCHOBA», «3aKOH PACIICIIIICHUS U €T0
IIUTOTEHETHYECKas OCHOBa», «3aKOH YHCTOTHI ramer», «JlurubpumaHoe ckpemmBanuey, «lluTomorndaeckue OCHOBBI
JTUTHOPUIHOTO CKpeluBaHusy, «Meho3», «B3aumoneicTBUe alieNbHBIX TEeHOB», «l['eHeTHuecKkue KapThl PaCTCHHI,
KUBOTHBIX M 4YeJIoBeKa», «['eHeTnka mnoja», «3aKOHOMEPHOCTH HACEIOBaHUs, CIEIJIEHHOTrO ¢ mnosiom», «KapuoTturbl
YeJI0BEeKa U KUBOTHBIX», «Buabl nameHunBoctny», «MoaudukarmonHas U3MEHUUBOCThY, «HacnemoBanue pesyc-hakTopay,
«I'eHeTnka rpynn KkpoBu», « MyTalMOHHasi U3MEHYUBOCTD).

OGopynoBanme:  Mojenu-ammdkanuu — «MoHorHOpUAHOE — CKpenuBaHue», «HemomHoe — goMuHMpOBaHHEY,
«JluruOpuaHoe ckpemuBanuey, «llepexkpéct XpoMocoM», MUKPOCKOT M MUKporpenapaTr «Jpozodunay (Hopma, MyTanuu
(bopMBI KPBUIBEB U OKpPACKH Teia), repdapuii «['opox moceBHOMN».

JlabopaTtopHble M mpaKkTHYecKHe PadoThbI:

3 Tema nzyuaeTcs ¢ yu€ToM paboueii mporpaMMbl BOCIIUTAHUS KAJICHAAPHOTO TUTaHA BOCTIUTATEIBHOM paboTel OCHOBHOI 00pa30BaTEeILHOMN MPOrpaMMBbI
ocHOBHOTO 001Iero oopaszoBannst MBOY COIL Ne21



JIabopartopnast pabota Ne 5. «/3yueHue pe3ynbTaToB MOHOTUOPUIHOTO U TUTHOPUIHOTO CKPEIIUBAHUS Y APO30(UIIbI
Ha FOTOBBIX MHUKPOIIPENapaTaxy.

JIaboparopHass pabora Ne 6. «M3yueHne Moau(pUKALMOHHONW W3MEHUYMBOCTH, NOCTPOECHUE BapHALlMOHHOIO psia U
BAPHUALIMOHHON KPUBOW».

JIaGoparopHas padota Ne 7. «AHanu3 myTauuil y Apo30(uiabl Ha TOTOBBIX MUKPOTPENnapaTax».

[TpakTiueckas padora Ne 2. «CocTaBiieHre U aHATTU3 POJOCIOBHBIX YETOBEKAY.

Tema 7. Ceniekuusi opranu3mMoB. OCHOBBI OHOTEXHOJIOTHH.

Cenexkuys Kak Hayka M IIpolecc. 3apokJeHue ceiqekuuu u gomectukaunusd. Ydenue H. . BaBuioBa o meHrTpax
NPOMCXOKIAEHUS] M MHOT006pasusi KyJbTYPHBIX pacTeHuii**. [[eHTpbl NMPOMCXOXKIAECHUS TOMANIHUX KUBOTHBIX. CoOpT,
II0pPOJ1a, IITAMM.

CoBpeMeHHbIE METOIbI CEJIeKIIMN. MacCOBBIN U MHANBUAYAIbHBIN OTOOPHI B CENIEKLIMN PACTEHUHN U )KUBOTHBIX. O1ieHKa
sKcTEpbepa. bim3kopoacTBeHHOE ckpenmBaHue — MHOpUAMHT. Yncras nuHusa. CkpemuBaHUe YUCTHIX JUHMM. I'ereposuc,
win rubpuaHas cuna. HepoactBeHHoe ckpemmBaHue — ayTopuauHr. OtpanénHHas ruOpuaus3anms M €€ yCHEXH.
HcKycCcTBEHHBI MyTareHes3 U NOJIy4eHHE MOJIUIUIONIO0B. JJOCTHKEHUS CENEKIMU PACTEHUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHnonorus kak oOTpacip NPOU3BOACTBA. ['eHHas uHXeHepus. OTambl co3nanus pekomOuHanTHOM J[HK n
TPAHCTEHHBIX OpraHu3MoB. KierouHas mHxkeHepus. KiieTtounble KyiabTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHUE PACTECHHM.
KnonupoBaHue BbICOKONPOAYKTUBHBIX CEIbCKOX03HCTBEHHBIX OPraHU3MOB. DKOJIOTMYECKUE U ATHUECKUE ITpobiembl. MO
— T€HETUYECKH MOAU(PUIIMPOBAHHBIE OPIraHU3MBI.

JleMOHCTpauuu:

IToprpetsr: H. 1. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. @. iBanos.

TabGmups! 1 cxembl: kKapTa «L{eHTpbI MPOUCXOXKIEHUS 1 MHOTOOOpa3usi KyJIbTypHBIX pacTeHui», «Ilopoasl qoMamHmx
KUBOTHBIX», «CopTa KyJIbTypHBIX pacTeHui», «OtnanéHHas rubpunuzanus», «Pabotel akagemuka M. ®. lBaHoBay,
«ITomumnonnus», «O0BEKTBI OMOTEXHOJIOTUNY, «KileTouHble KyJIbTYphl U KIOHUpOBaHUE», «KOHCTpynpoBaHue u nepeHoc
TE€HOB, XPOMOCOM).

* Tema nzyuaetcs ¢ yu€ToM paboueii mporpaMMbl BOCIIUTAHUS KAJIICHIAPHOTO TUTaHA BOCTIUTATEIbHOM paboTel OCHOBHOI 00pa30BaTEeILHOMN MPOrpaMMbI
ocHOBHOTO 0011er0 oopaszoBanust MBOY COIL Ne21



ObopynoBanue: My KM IUIOAOB M KOPHEIUIOJOB AMKUX (OPM U KYJIbTYpPHBIX COPTOB pacTeHHil, repOapuit
«CenbCKOX035MCTBEHHBIE PACTEHUS.

JlabopaTopHble U NpakTHYECKHE PadOThI:

Okckypeusi «OCHOBHBIE METOJIbI M JOCTUXKEHHUS CEJIEKIMU PACTeHUH W KUBOTHBIX (HA CEJEKIIMOHHYIO CTaHIIMIO,
IJIEMEHHYIO (DepMy, COPTOMCHBITATEIbHBIA YyYacTOK, B TEIUIMYHOE XO3AWCTBO, JIAOOPATOPHUIO arpOyHHUBEPCUTETA WIIU
Hay4HOI'O LIEHTPA)».

11 KIIACC

Tema 1. DBoJIOLMOHHAA OHOJIOTHS.

[IpennochlIkKu BO3HUKHOBEHUS HBOJIIOIIMOHHONW TEOpUHU. DBONIOIMOHHAS Teopus U €€ MecTo B Ouonoruu. BausHue
HBOJIIOLIMOHHOW TEOPUH HA Pa3BUTHE OUOJIOTHH U APYTUX HAYK.

CBunerenbcTBa 3BoMONMU. [laneoHToMOrMYeCKre: MOCIEN0BATEIbHOCTh MOSBICHUS BHAOB B MAJ€OHTOJOTHYECKON
JIETOIUCH, NepexoaHble GopMbl. bruoreorpaguueckue: cXoACcTBO U pa3nndue payH v Gpop MaTEPUKOB U OCTPOBOB.

OMOpPHUOIOrHYECKHE: CXOACTBA U PA3NUUUs SMOPHUOHOB Pa3HBIX BUJOB IO3BOHOUYHBIX. CpaBHUTENBbHO-aHATOMUYECKHUE:
rOMOJIOTUYHbBIE, aHAJIOTUYHbIE, pyAUMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMUYECKUE: CXOJACTBO MEXAaHU3MOB
HACJIEICTBEHHOCTH U OCHOBHBIX META0OJIMYECKUX MTyTEeH y BCEX OPraHU3MOB.

OomonmonHas Teopust Y. {apBuna. [Ipennoceliky BOSHUKHOBEHUS JapBUHU3MA. [[BUKYIIME CUJIbI 3BOJIIOLUN BUIOB
no /lapBuHy (M30BITOYHOE PA3MHOKEHUE IPU OIPAHUYEHHOCTH PECYpCOB, HEOIpenenéHHass M3MEHYMBOCTh, OOprOa 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Boonuu (CTI) u €€ OCHOBHBIE MTOJIOKEHHUS.

Muxkpoaomtonus. [Tonynsius Kak equHUIA BUA U 3BOJIOLUH.

JByxymue cuibl ((pakTopbl) SBOJIIOLMU BUAOB B Mpupoje. MyTallmoHHbBIN Mpouecc 1 KOMOMHATUBHASL U3MEHYMBOCTb.
[TonynsiiMOHHBIE BOJIHBI U Apeiid reHoB. M3omsauus u Murpanusl.

EctectBenHbIil 0TOOp — HanpaBIsOMUi (akTop BooIUNA. DOPMBI €CTECTBEHHOTO 0TOOpA.



[IprcnocobaeHHOCTh OPraHU3MOB KaK pe3yibTat 3Botouuy. [Iprumepsl mpucnocoOiennii y opranu3mMoB. ApoMopQo3bl
Y UANO0AANTalUH.

Bun u Bunoodpazosanue. Kpurepuu Buga. OcHoBHBIE (POPMBI BUAOOOpa30BaHUs: reorpapuiyeckoe, 3KOJIOTUYECKOe.

MakponsBomorusi. Dopmel sBOMIONKK: (DUTETHYECKAsA, AUBEPTeHTHAsI, KOHBEpreHTHas, napasuienbHas. HeobpatumocTs
ABOJIFOLUY.

[IpoucxoxneHne oT HecenuaIu3upoBaHHbIX penkoB. [Iporpeccupyromas cnenuanu3anus. AJanTUBHAS pajgrariysl.

JleMoHcTpanuu:

IToptpetsl: K. JIunneit, XK. b. Jlamapk, Y. Hapeun, B. O. Kosanesckuii, K. M. bap, 3. I'ekkens, @. Mromnep, A. H.
CeBepl110B.

Tabmuupr u cxemsl: «Pa3BUTHE OpPraHMYecKOro Mupa Ha 3emie», «3apolblllM IMO3BOHOYHBIX KUBOTHBIXY,
«Apxeontepukcy, «Popmbel 60psOBI 3a cymecTBoBaHue», «EcTecTBeHHBIH 0TOOPY, «MHOTrOOOpa3ue COpTOB pPaCTEHHIN,
«MHoroo6pa3zue nopoj *KUBOTHbIX», «[lonmynauuny, «MyTalmoHHasi U3MEHUMBOCTEY, « ApomMop(do3bl», «auoananrauumny,
«O01as aerenepauusy», «JIBrxKyine cuisl 3Bodonuny», «Kapra-cxema mapuipyra nyremectsus U. Jlapsuna», «boprba 3a
cymectBoBanue», «lIpucnocobieHHocTs opraHusmoB», «leorpaduueckoe BHI000pazoBaHHE», «IKOJOTUUYECKOE
BUJ1000pa30BaHKE.

ObopynoBaHHe: KOJUIEKIUS HACEKOMBIX C PAa3IMYHBIMUA TUIIAMHU OKPAacKd, HAOOp TIJIOJOB U CEMSH, KOJICKIUS
«IIpumMepsbl 3alUTHBIX MPUCIOCOOJIEHUHN Y JKUBOTHBIX», MOJIENIb « OCHOBHBIE HAIIPaBJICHUS SBOIIOLUNY», OOBEMHAA MOJENb
«CTpoeHue roJIoBHOT0 MO3ra O3BOHOYHBIX).

buoreorpaduyeckas xapra mupa, Kosekuus «DopMbl COXpaHHOCTH MCKOMAEMbIX KHUBOTHBIX U PACTEHHI», MOJENb
anmmkauusa — «Ilepekpéct xpomocom», BiaxHele mnpemnapatbl «Pa3zButne Hacekomoro», «Pa3BuTue IATymikm»,
MuKpormnpenapar «J{pozodunay (Hopma, MmyTari GOpMbI KPbLUTEEB U OKPACKH TEJA).

JlabopaTopHble U NpaKkTHYECKHE PAdOThI:

Jlabopatopnas padorta Ne 1. «CpaBHeHuUE BUOB IO MOP(OIOTHUECKOMY KPUTEPHUION.

Jlabopatopnas pabota Ne 2. «Onmrcanue mpucrnocoOJIeHHOCTH OPTaHu3Ma U €€ OTHOCUTEIHLHOTO XapaKTepay.

Tema 2. Bo3HUKHOBEeHUE M Pa3BUTHE )KU3HHM Ha 3emure.



JloHay4HbIe PECTABICHUS O 3apOXKIACHUH KU3HU. HayuHble rumoTe3pl BOSHUKHOBEHUS KU3HU HA 3emiie: aOMoreHes3 u
naHcmepMusa. XuUMHUYecKkas 93BOJIONUs. AOHOTEHHBI CHHTE3 OpraHMYeCKHX BEUIECTB M3  HEOPraHWYECKHX.
DKCIEpUMEHTAJIBHOE TIOATBEPKICHUE XUMUYECKOW 3Botonuu. HavanpHble 3Tanbl Onosiornyeckoil sBostouuu. I'nnoresa
PHK-mupa. @opmupoBanne mMeMOpaHHBIX CTPYKTYp M BO3HUKHOBEHHE IPOTOKJIETKH. IlepBble KIETKM M MX HBOJIIOLHUS.
@opMHUPOBAaHNE OCHOBHBIX TPYIII KUBBIX OPTaHU3MOB.

PazBuTHe xu3Hu Ha 3emuie 1o 3pam U nepuogaM. Karapxei. Apxeiickas u npotepo3oiickas 3psbl. [laneosoiickas spa u
e€ mepuo/Ibl: KEMOPUNCKUN, OPOBUKCKU, CUITYPUIICKUH, TIEBOHCKUN, KAMEHHOYTOJIbHBIHN, IEPMCKUH.

Me3o30KcKkas 3pa U €€ NEPUOIbl: TPUACOBBIN, FOPCKHUIA, MEJIOBOM.

Kalino3olickas 3pa u €€ nepruojibl: MaJIeOreHOBBIN, HEOT€HOBbBIM, AHTPONOTE€HOBBIH.

XapakTepucTruKa KiumaTa M IeoJIOTHYECKUX MporeccoB. OCHOBHBIE 3Talbl SBOJIOLUUU PACTUTEIBHOIO U >KMBOTHOIO
Mupa. ApoMopdo3bl y pacTeHU U )KUBOTHBIX. [losiBIeHUE, pacBET ¥ BHIMUPAHUE TPYIII KUBBIX OPTraHU3MOB.

Cucrema OpraHMYecKOro MMpa Kak OTpa)xeHue 3BOJIIOLUU. OCHOBHBIE CUCTEMAaTUYECKHUE IPYIIIBI OPraHU3MOB.

OBOJIOLMs 4eJIOBEKa. AHTPOIIOIOrUsl Kak Hayka. Pa3BuTHEe NpENCTaBICHUN O NMPOMCXOXKIACHHM 4YesloBeKa. MeTobl
U3y4eHUs aHTpororenesa. CXoCTBa U pa3iandMs Y€JI0BEKA U KUBOTHBIX. CHCTEMATHUECKOE MTOJIOKEHUE YETIOBEKA.

JBmxymue cuiisl ((hakTopsl) aHTponoreHesa. HacneacTBeHHass HK3MEHYMBOCTD U €CTECTBEHHBIN 0TOOp. OOI11eCTBEHHBIH
o0pa3 >KU3HH, U3TOTOBJICHHUE OPYAH TPy/a, MBIIILJICHUE, PEUb.

OCHOBHBIE CTaIUU W BETBHU JBOJIIOLMM YEJIOBEKA: ABCTPAIONUTEKH, YenoBek ymenslid, YenoBek NpsAMOXOISIINUH,
Yenoek HeaHuepranbckuid, YenoBek pa3yMHbIil. Haxonkum HMCKOMaeMbIX OCTAaTKOB, BpeMs CYLIECTBOBaHMs, 00JacTb
pacrnpocTpaHeHusi, 00bEM TOJIOBHOTO MO3Ta, 00pa3 >KU3HH, OPYAHSL.

Yenoseueckue packl. OcHOBHbIE OOJbIIME pachl: €BpomeouaHas (eBpasuiickas), HErpo-aBCTPATIOUIHAS
(3KBaTOpHANIbHASA), MOHTOJIOMAHAS (a3MaTCKO-aMepUKaHCKasi). UepThl MPHUCIIOCOOICHHOCTH MPEICTaBUTENEH YeTOBEUECKUX
pac K ycioBusaM cyiiecTBoBanus. EquncTBo yesoBevyeckux pac*. Kpuruka pacuzma*>,

JdeMoHcTpanuu:

[Toptpetsr: @. Penn, JI. [Tactep, A. U. Onapun, C. Musnnep, I'. FOpu, Y. lapBuH.

5> Tema uzyuaetcs ¢ yu€ToM paboueii mporpaMMbl BOCIIUTAHUS KAJIICHIAPHOTO TUTaHa BOCTIUTATEIBHOM paboTel OCHOBHOI 00pa30BaTEeILHOMN MPOrpaMMBbI
ocHOBHOTO 0011er0 oopaszoBanust MBOY COIL Ne21



Tabmuupl u cxemsl: «Bo3HukHoBeHHMe COJIHEUHOM cHUCTEeMb», «Pa3BuTHEe opraHnyeckoro mupay, «PacturenbHas
KJIeTKa», «KuBoTHas kietkay, «lIpokapuotuueckas kierka», « CoBpeMEHHasi CHCTEMa OPraHUYecKoro Mupay, «CpaBHEHHE
aHATOMUYECKUX YEPT CTPOECHMSI YEJIOBEKA U YEJIOBEKOOOPa3HbIX 00€3bsH», « OCHOBHBIE MECTA MAJIEOHTOJIOTUYECKUX HAX0J0K
IPEIKOB COBPEMEHHOIO 4eJoBeKay, «JlpeBHeimme moan», «/IpeBHue moam», «llepBble COBpeMEHHBIE JHOANY,
«YenoBeueckue pacb».

ObopynoBanue: Mymspku «lIpoucxokaeHne uenoBeka» (OIOCTBI aBCTPAJONUTEKa, MUTEKAHTPONa, HEaHAepTalblia,
KPOMAaHbOHIIA), CJCTIKU MM U300pakeHUsI KAMEHHBIX OpYAH MepBOOBITHOTO YeIOBeKa (KaMHU-YOIIIEPhl, pyousa, ckpebia),
reoXpoHoJIornuecKas Tadnuua, Komwiekuus «PopMbl COXpaHHOCTH HCKONIAEMBIX )KMUBOTHBIX M PACTEHUID.

JlabopaTopHble U NpakTHYECKHE PAdOThI:

[Tpaktuueckas padota Ne 1. «M3ydeHue nckonaeMbIX OCTATKOB PACTEHUH M )KUBOTHBIX B KOJIIECKITHSIX).

DKcKypceus «DBOIOLUS OPTaHUYECKOTO MUpa Ha 3eMJie» (B €CTECTBEHHO-HAYUHbIN WM KPaeBEAUYECKUN My3€el).

Tema 3. OpranusMbl 4 OKpPYy:Ka0IIasa cpeaa.

OKojorusi Kak Hayka. 3aJaud U pasfenbl dKOJOruu. MeToapl HKOJIOTMYECKUX HCCIIEI0BaHUM. DKOJOrH4ecKoe
MHUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenbl 0OuTaHMsI OPraHU3MOB: BOJIHASA, HA3€MHO-BO3/1yIlIHAsA, TOYBEHHAs!, BHYyTPUOPTaHU3MEHHAS.

Oxkomornueckue  dakropel. Kmaccudukamuss sxomormueckux — (pakTopoB: aOMOTHYECKHWE, OMOTHYECKHE W
aHTPONOreHHbIE. J{eficTBUE 3KOIOrnYecKuX (PakKTOPOB Ha OPraHU3MBI.

Abuotnyeckue (axkTopel: CBET, TeMmIlepaTypa, BiIaxHOCTb. PotonmepuoausM. IlpucnocoOiieHuss OpPraHu3MoOB K
AeicTBUIO a0NOTHYECKUX (PaKTOPOB. bruosornyeckue puTMsl.

buortnueckue Qaxtopsl. Bunbl OMOTHUECKUX B3aMMOACHCTBHIM: KOHKYPEHIUS, XUITHHYECTBO, CUMOMO3 U €ro (hOPMBI.
[Tapa3zuTu3Mm, koomepainusi, MyTyaldu3M, KOMMEHCAIM3M (KBapTUPAHCTBO, HAXJIECOHHYECTBO). AMEHCAIU3M, HEUTPAIIU3M.
3HaueHue OMOTUYECKUX B3aUMOAECUCTBUMN I CYIIECTBOBAHUSI OPIaHU3MOB B IIPUPOAHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTepUCTUKU mnonyiasiuuu. OCHOBHBIE NOKAa3aTeNM MOMYJSIMM: YHUCIEHHOCTb, IUIOTHOCTD,
POKJIaEMOCTh, CMEPTHOCTb, IPUPOCT, MUrpanus. JJMHAMUKa YUCIEHHOCTY NOMYJISIUNUN U €€ PEeryJIALus.

JleMoHcTpanuu:

[ToptpeTni: A. I'ym6onbar, K. @. Pynbe, O. ['ekkensb.



Tabmumbsr u cxembl: kapta «[Ipupognsie 3oHbl 3emmm», «Cpenbl oOWTaHUS OPraHu3MoBy», «DoTomnepuoau3IM»,
«[Tonmynsiumny, «3aKOHOMEPHOCTH POCTA YUCICHHOCTH MOMYIAIUU HHPY30puu-Tyhenbkny, «llummesbie menmy.

JlabopaTopHble U NpakTHYECKHE PAdOThI:

Jlabopatopnas padota Ne 3. «Mopdonoruueckue 0cCOOEHHOCTH PACTEHUHN U3 Pa3HBIX MECT OOUTaHUS.

JIaGoparopHas padota Ne 4. «BrnusHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJICYCa.

[Tpaktiueckas pabora Ne 2. «[loacy€r MiIO0THOCTH MOMYJISILIUI pPa3HbIX BUOB PACTCHHID).

Tema 4. CooO1iecTBa 1 IKOJIOTHYECKHE CHCTEMBI.

Coo0111ecTBO Opranu3mMoB — 0uoleH03. CTpyKTypbl OMOIIEHO3a: BUI0Basl, MPOCTPAHCTBEHHAs!, Tpoduueckas (muiieBas).
Bunpi-nomMmunantel. CBsi3u B OMOLIEHO3E.

Okojorudeckre cuctembl (3kocuctembl). [lonartue 06 skocucreme u 6uoreoneHo3e. OyHKIIMOHATbHBIE KOMIIOHEHTHI
HKOCHCTEMBI: MPOIYLIEHTHI, KOHCYMEHTHI, peaylleHTbl. KpyroBopoT BemiecTB M MOTOK YHEPTHH B dKocucTeMe. Tpoduyeckue
(nuuieBbie) ypoBHU 3KocucTeMbl. IlumieBbie nenu u ceth. OCHOBHBIE IMOKA3aTEIM SKOCHUCTEMBbI: OMoMacca, MpOAYKIUS.
DKOJIOTUYECKHE MUpaMUAbl: TPOAYKIMU, YUCIECHHOCTH, OroMacchl. CBOMCTBA 3KOCUCTEM: YCTOMYUBOCTh, CAMOPETYIISIUS,
pa3suthe. Cykueccus.

[Ipuponanbie 3KOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOTO WM HIMPOKOJIMCTBEHHOTO JiEca.

AHTPOIIOTEHHBIE 3KOCHUCTEMBI. ATPOIKOCHCTEMBI. YpOOsKocucTeMbl. buonmorndeckoe U XO3SHCTBEHHOE 3HAYCHUE
arpo3KOCUCTEM U YPOOIKOCHUCTEM.

buopasznooOpasue kak paktop ycToiunBocTr s3KocucteM. CoxpaHeHne OMoJIOrHu4ecKoro pasHooopasust Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. ['panuiipl, coctaB u cTpykTypa 6uocdepsl. JKuBoe BE1IeCTBO U €10 GyHKIHH.
Ocobennoctu 6mocdepsl Kak ra00ambHOM 3KOCHCTEMBI. JIMHAMUYEeCKOe paBHOBECHE M 00paTHAs CBS3b B Onocdepe.

KpyroBopotsl BemiecTB W OHOT€OXMMHYECKHE ITUKIIBI JJIEMEHTOB (yIiepona, a3oTa). 30HAIBHOCTh OuoChephl.
OcHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBO B 6nochepe 3eMiu. AHTpONIOTeHHbIE U3MEeHEHUs B Ouocdepe. ['modanbHbIe SKOJOTHYECKUE MTPOOIEMBI.



CocyuiecTBoBaHHE MPUPOJIbI U yeroBeuecTBa. CoxpaHeHue 6MopazHooOpa3us Kak OCHOBA YCTOWYUBOCTH OHOC(EpHI.
OcHOBa panMOHAJIBHOIO yIPaBJIeHHS NPUPOAHBIMH pecypcaMM M HX HMCHOJIb30BaHue*. JlocTH:keHMs OMOJIOTMH M
OXpaHa NpupoabLI*®,

JdeMoHcTpanuu:

[Toptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabmumsr u cxembl: «llumesbie nenm», «buorneHos: coctaB u crpykrypa», «lIpupoansie cooOmectBay, «lemnu
nUTaHus, «JKoJIoTHYecKas nupamuaa», «buochepa u yenoBex», « IKocUCTEMA HIMPOKOIUCTBEHHOTO Jiecay, « IKOCHUCTEMA
XBOWHOrO Jeca», «buoneHos BogoéMmay», «ArpoueHos3», «lIlpumepHble aHTPONOreHHbIE BO3AECUCTBUS Ha MPHUPOAY»,
«BaxHelne MCTOYHMKHU 3arps3HEHUs] BO3JyXa U I'PYHTOBBIX BOJ», «llouBa — BaxHeilmas coctasisomas Ouocdeps»,
«®Dakrtopsl Aerpanauuu nouBy», «[lapaHukoBeiii 3¢dexT», «DaKkTopsl pagnoaKTUBHOTO 3arps3HeHust Ouocdepb», «OOmas
CTpyKTypa Ouocdepni», «Pacmnpoctpanenue xu3Hu B ouocgepe», «O30HOBBIN 3kpaH Ouocheps», «KpyroBopot yriaepoaa B
ouocheper», «kKpyroBopot azoTa B IpupoIe».

ObopynoBanue: moaenb-anmvkanus «Tunuunsle OnoneHo3b», repdapuil «PacturenbHble COOOIIECTBA», KOIIEKLIUU
«buoueno3», «Bpennrenyu BaKHEHIINX CEbCKOXO3SIMCTBEHHBIX KYJIbTYP», TepOapuu U KOJUIEKIUM PACTEHUH U KMBOTHBIX,
MpUHAJJISKAIINE K pa3HbIM 3KOJOTMUECKUM TpymnaM ogHoro Buaa, Kpacuas kaura Poccuiickoit @enepannu, n3o0pakeHus
OXpaHSAEMbIX BUJIOB PACTEHUH U )KMBOTHBIX.

¢ Tema uzyuaeTcs ¢ yu€ToM paboueii mporpaMMbl BOCIIUTAHUS KAJICHIAPHOTO TUTaHa BOCTIUTATEIbHOM paboTel OCHOBHOI 00pa30BaTEeILHOMN MPOrpaMMBbI
ocHOBHOTO 0011er0 oopaszoBanust MBOY COIL Ne21



1l. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI O IIPE/IMETA, KYPCA.

Cornacao ®I'OC COO, ycranaBiauBaroTCsa TpeOOBaHUS K pe3yJibTaTaM OCBOCHHS 00yUYarOITUMHUCS MPOTPAMM CPETHETO
oO01ero 00pa3oBaHus: JIMUHOCTHBIM, METANPEAMETHBIM U MPEIMETHBIM.

JUYHOCTHBIE PE3YJ/IbTATBI

B cTpykType TUYHOCTHBIX pe3yJIbTaTOB OCBOEHUA MpeaMeTra «buosiorus» BbIAEIEHBI CIEAYIOIIME COCTABISIONIME:
OCO3HaHHUE 00YUYaAIOIMUMHUCS POCCHICKON TPakIaHCKOW MIEHTUYHOCTA — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIIbHOCTH
U CaMOOIIPECIICHHUIO, HAIMYME MOTUBALUUA K OOY4YEeHHIO OMOJIOTHH, LIEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIECHUMN
JUYHOCTHA HA OCHOBE KJIFOYEBBIX LIEHHOCTEW M UCTOPUYECKUX TPAAMIMN pa3BUTHUS OMOJOTMYECKOTO 3HAHUS, TOTOBHOCTh U
CIIOCOOHOCTh  OOYYalOIIUXCS PYKOBOJCTBOBATHCS B CBOEH JACSATENBHOCTH IEHHOCTHO-CMBICIIOBBIMU — YCTaHOBKAaMH,
MPUCYIIIUMH CUCTEME OMOJIOTHYECKOTO 00pa30BaHMsl, HATMYNUE SKOJIOTUYECKOTO MPABOCO3HAHUS, CTIOCOOHOCTH CTaBUTh IIEJIU
U CTPOUTH KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yNbTaTbl OCBOCHHUS MpeaMeTa «bUONorus» JOCTUTaloTCs B €IUHCTBE YYE€OHOM M BOCHHMTATENIbHON
NEATEIBHOCTH B COOTBETCTBUM C TPAJULMOHHBIMU POCCHUMCKMMH COLMOKYJIbTYPHBIMH, HCTOPUYECKUMH M JTYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMHU, TMPUHSATHIME B OOIIECTBE MpaBUJIaMU M HOPMaMH TOBEIECHUS U CIIOCOOCTBYIOT IMpoIeccam
CaMOIIO3HAaHUs1, CAMOBOCIIUTAHUSI U CAMOPA3BUTHS, PA3BUTUSI BHYTPEHHEN MO3ULMU JIUYHOCTH, NMAaTPUOTU3MA, YBAXKECHUS K
3aKOHY W TPABOIMOPSJKY, YEIOBEKY TpyAa M CTaplieMy TOKOJICHHWIO, B3aMMHOTO YBa)KCHHUs, OCpPEKHOTO OTHOIICHHS K
KYJIbTYPHOMY HACJIEAUI0 U TPAIUIUSIM MHOTOHAILMOHAIBHOTO Hapona Poccuiickon denepanuu, NpUpOIE U OKPYKAOIIEH
cpene.

JImaHOCTHBIE pe3yJbTaThl OCBOCHHS yueOHOTO TpenMeta «buomorusy momKHBI OTpa)xaTh TOTOBHOCTh U CITOCOOHOCTH
oOydJaronmxcsi PyKOBOJCTBOBATHCS CHOPMHUPOBAHHON BHYTPEHHEW TO3WIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTALlUW, TO3UTUBHBIX BHYTPEHHUX YOEXKICHHM, COOTBETCTBYIOLUIUX TPAJULMUOHHBIM IEHHOCTSIM POCCHUCKOTO
oOl1lecTBa, paclIUPEHUE KU3HEHHOI'O ONbITa U ONbITa JEATEIBLHOCTH B IMPOIECCE peaM3allii OCHOBHBIX HAaNpaBlICHUMN
BOCIIUTATEIIBHON JIESITEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:



c(OpPMUPOBAHHOCTh I'PAKIAHCKON MO3UIMHU OOydYarollerocs Kak aKTMBHOIO M OTBETCTBEHHOI'O 4JIEHA POCCUHCKOIO
00I1IECTBA;

OCO3HaHHE CBOMX KOHCTUTYI[MOHHBIX IIPAaB U 00S13aHHOCTEH, YBa)KEHUE 3aKOHA U MTPABOIIOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW AESITENBHOCTH MPU CO3JaHUU YYEOHBIX MPOEKTOB, PEIIEHUH YYEOHBIX U
[I03HABAaTEJIbHBIX 33]1a4, BBIIIOJHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTB OIPENEIATh COOCTBEHHYIO TO3UIUIO IO OTHOUIEHUIO K SIBJICHUSIM COBPEMEHHOM JKU3HU U OOBSACHSATS €€;

YMEHHE YYWUTHIBaTh B CBOUX JEHCTBHUSIX HEOOXOJUMOCTh KOHCTPYKTHBHOTO B3aUMOJICHCTBHUS JIIOJIEH C pa3HBIMH
yOeXKACHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMHU M COIIUAIBHBIM MOJIOXKEHUEM;

TOTOBHOCTh K COTPYAHMYECTBY B IIPOLIECCE COBMECTHOIO  BBINOJHEHUS Y4€OHBIX, I103HABATEIbHBIX U
UCCIIEIOBATENbCKUX 3a7a4, YBAXKUTEIBHOI'O OTHOUIEHHMSI K MHEHHMIO OINIOHEHTOB IpPHU OOCYXIEHHM CIIOPHBIX BOIIPOCOB
OHMOJIOTHYECKOT0 COJIEPIKAHNUS;

TOTOBHOCTb K TYMAHUTAPHON U BOJIOHTEPCKOM 1€ATEIbHOCTH;

2) NIaTPHMOTHYECKOT0 BOCIIUTAHMSA

c()OPMUPOBAHHOCTb POCCUMCKON I'pa)1aHCKOM MIEHTUYHOCTH, NMAaTPUOTU3MA, YBAKEHUS K CBOEMY Hapoiy, 4yBCTBa
OTBETCTBEHHOCTH Iepen PoauHol, ropaoctu 3a cBoM Kpail, cBoro PoauHy, cBOW fA3bIK U KyJIbTYpPY, IPOIUIOE U HACTOSILEE
MHOT'OHallMOHaJIbHOIO Hapoaa Poccun;

LIEHHOCTHOE OTHOLIEHWE K MPUPOJHOMY HACJIEAUI0 W NaMATHUKAM MPUPOJIBI, JOCTHXKEHUsM Poccuum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OLICHMBATh BKJIAJ POCCHUICKMX YYEHBIX B CTAHOBJIEHHME M Pa3BUTHE OMOJIOIMH, MOHUMAHUS 3HAUEHUS
OMOJIOTMH B TO3HAHUU 3aKOHOB MPUPO/bI, B )KM3HHU UEJIOBEKA U COBPEMEHHOT'O OOIIECTBA;

uzeiHast yoe:KIEHHOCTh, TOTOBHOCTH K CITY’KEHHUIO U 3amuTe OTeyecTBa, OTBETCTBEHHOCTD 3a €r0 CYAb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUE TYXOBHBIX IEHHOCTEN POCCUIICKOr0 HApOIa;

c()OPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEICHUS;

CIOCOOHOCTh OLIEHMBATh CUTYALMIO U MPUHUMATh OCO3HAHHBIC PELIECHUS, OPUEHTUPYACh Ha MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U IEHHOCTH;



OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUNBOIO OYyIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEISM, CO3JaHMI0 CEMBM HA OCHOBE OCO3HAHHOIO NPHUHATHSA LIEHHOCTEU
CEMEWHOW JKM3HU B COOTBETCTBUHU C TPAIULUsIMU HapoaoB Poccun;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKJIIOYas 3CTETUKY ObITA, HAYYHOTO M TEXHMUYECKOIO TBOPUYECTBA, CIOPTA, TPYAQ,
OOLIECTBEHHBIX OTHOIIEHUIA;

ITIOHMMAaHUE HYMOLMOHAIBHOTO BO3AECHUCTBHS )KUBOU IIPUPOBI U €€ IEHHOCTH;

TOTOBHOCTb K CAMOBBIPAKEHMIO B PAa3HBIX BUAX UCKYCCTBA, CTPEMJICHHUE MPOSABIATH KA4ECTBA TBOPYECKON JIMYHOCTH;

S) ¢pusnyeckoro BocnuTaHus, GOPMHUPOBAHMS KYJILTYPHI 310POBbSl M SMOLMOHAIBHOIO 0JIarONOJIyYHs:

IOHMMaHUE U peajau3anus 340pOBOro U 6e30macHoro oopasa KM3HHM (340pOBOE NMUTAHUE, COOTIOAEHNE TUTMEHUUECKUX
OpaBWJI U HOPM, COQJaHCHPOBAHHBIM PEXHUM 3aHATHH MU OTIbIXa, peryisipHas (u3nueckas aKTHUBHOCTH), OEpexHOro,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K COOCTBEHHOMY (PH3UYECKOMY M IICUXUYECKOMY 3710POBbIO;

NOHMMAHHWE IIEHHOCTH NPaBWJI WHIUBUAYaJIbHOTO M KOJUIEKTUBHOTO O€30MacHOrO TOBEJACHHUS B CHUTYyallHsX,
YTPOXKAKOUIUX 30POBBIO U KU3HHU JIIOJEH;

OCO3HAaHUE MOCIEACTBUN U HENPUATHUS BPEIHBIX IPUBBIYEK (YIOTPEOIEHUS aJIKOr0JIsl, HAPKOTHUKOB, KypEHUs);

6) Tpy10BOr0 BOCIIUTAHUS:

TOTOBHOCTH K TPYZY, OCO3HAaHUE IIEHHOCTH MacTepCTBa, TPYI0JIt00ue;

TOTOBHOCTh K AaKTHUBHOW JI€ATEIBbHOCTH TEXHOJOTMYECKOM U  COLMAIbHOM HAIpPaBJIEHHOCTH, CIIOCOOHOCTH
UHULMAPOBATh, INIAHUPOBATh U CAMOCTOSATEIILHO BBIIIOJIHATH TAKyIO AEATEIbHOCTD;

MHTEpPEC K pa3ivuHbIM cepaM npodhecCHOHATBHOM EATENbHOCTH, YMEHUE COBEPIIATh OCO3HAHHBIN BbIOOp Oymymieil
npodeccuu U peann3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIIAHBI;

TOTOBHOCTB U CIIOCOOHOCTH K 00Pa30BaHUIO U CAMOOOPa30BAHUIO HA IPOTSKEHUH BCEU KHU3HU;

7) 3K0JIOTM4eCKOI0 BOCIIUTAHMSA

HKOJIOTMUYECKHU 11e1ec000pa3HOe OTHOUIEHUE K IPUPOJAE KaK UICTOYHUKY KU3HU Ha 3eMJIe, OCHOBE €€ CYLIECTBOBAHMSI;

MOBBILICHUE YPOBHSI 3KOJOTHYECKOW KYJIBbTYpHI: MPHUOOPETEHHE OMbITa IUIAHUPOBAHUSA IOCTYNKOB U OIICHKU HUX
BO3MOKHBIX ITOCIEACTBUN I OKPYKAIOIIEH CPEJIbI;



OCO3HaHHE TJI00ATBLHOTO XapaKTepa YKOJIOTUUECKUX MTPOOJIEM U MyTeH UX PEIICHHUS;

CIIOCOOHOCTh HCIIOJIB30BaTh MPHOOpETaeMble TIPH W3YYEHUW OWOJIOTHHU 3HAHUS M YMEHUS TP PEIICHHH MPOoOJeM,
CBS3aHHBIX C PaAlMOHATBHBIM TMPUPOIOIOIH30BAHUEM (COOIIOICHNE TPABWII TMOBEICHUS B TPUPOJE, HANPABICHHBIX HA
COXpaHEHHE PAaBHOBECHS B IKOCHCTEMAX, OXpaHy BUIOB, SKOCUCTEM, Onochepsl);

AKTUBHOE HENpUsATUE JEHUCTBHI, MPUHOCAIIMX BpeJ OKPYXKAIIIEH NPUPOIHON cpele, yMEHHE NPOTHO3UPOBATH
HeOJIaroNnpUATHBIC SKOJIOTHYECKHE MOCIIECTBUS TPEANTPUHUMAEMbBIX JEHCTBUI U IPEAOTBpAIIATh UX;

HaJIMYue Pa3BUTOTO IKOJOTUYECKOTO MBIIUICHUS, 3KOJIOTUYECKOW KYJbTYPhI, OMbITA ACATEIbHOCTH SKOJOTHYECKOMN
HaIMpaBJI€HHOCTH, YMEHUS PYKOBOJICTBOBATHCSI MMHU B I[103HABATEJIbHOW, KOMMYHUKATMBHOM M COIMAJILHOW TPAKTHUKE,
TOTOBHOCTH K YYAaCTHIO B IPAKTUUECKOMN JACATEILHOCTH IKOJOTHUECKON HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHUSI HAyKH U OOIICCTBEHHOM
MPaKTUKH, OCHOBAHHOTO Ha JUAJIOTE KYJIbTYP, CIIOCOOCTBYIONIETO OCO3HAHUIO CBOETO MECTA B TOJIUKYJILTYPHOM MUPE;

COBEPIIECHCTBOBAHUE S3bIKOBOM M YUTATEIHCKOU KYJIBTYPHI KaK CPEJICTBA B3aUMOJICUCTBUS MEXIY JIFOJIbMU U MO3HAHUS
MHUPA;

NOHUMaHHE Creu(UKA OHOJIOTMU KaK HayKH, OCO3HaHHUs €€ poiu B (POPMHPOBAHUHU PAINMOHAIBHOTO HAYyYHOTO
MBIIICHUS, CO3/IaHUH [ETOCTHOTO MPECTABICHUS 00 OKpYKaIoleM MUPE KaK O €AMHCTBE IPUPOJIBI, YEIOBEKA U 00IIEeCTBa,
B ITO3HAHHUH MMPUPOJTHBIX 3aKOHOMEPHOCTEH M PEIICHNU TPOOJIeM COXpPaHEHUS IPUPOTHOTO PABHOBECHSI,

yOeXXIEHHOCTh B 3HAYMMOCTH OWUOJIOTUM JJI1 COBPEMEHHOW IMBWJIM3AIMM: OOECIICUCHHUS] HOBOTO YPOBHS Pa3BUTHS
MEJIMIIUHBI, CO3JaHNEe MEPCIEKTUBHBIX OMOTEXHOJIOTHM, CIIOCOOHBIX PeIlIaTh PECYpCHBIC TPOOJIEMBbI PA3BUTHSI YETIOBEUYECTBA,
MOMCKa IMyTeH BBIXOJAa M3 TJIOOATBHBIX AKOJOTMUYECKHUX MpoOJjeM U oOecrnedeHus mepexojia K YCTONYMBOMY Pa3BUTHIO,
paIrMoHAIPHOMY MCIIOJIb30BAHUIO PUPOTHBIX PECYPCOB U (HOPMHUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYCHHH OMOJIOTMUECKUX 3HAHWM B IEJSX IMOBBIIMICHUS OOIIEH KYyJIbTypbl, €CTECTBEHHO-
Hay4qHOU IpaMOTHOCTH, KaK COCTaBHOM 4acTh ()YyHKIIMOHAJIBLHON IPaMOTHOCTH O0ydaronuxcs, GopMupyeMoi npu U3y4eHUH
OHOJIOTHH,

MOHUMAHUE CYITHOCTH METOJOB TO3HAHUS, WCIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIHOCOOHOCTH HCITOJIb30BATh
MOJTy9aeMbI€ 3HAHUS IS aHAIHM3a U OOBSICHEHHS SIBICHUN OKPY’KAIOIIETO MUPA U MPOUCXOAIINX B HEM U3MEHEHHM, YMECHHE



nenatb 000CHOBAaHHbIE 3aKJIFOUECHUSI HA OCHOBE HayYHBIX ()aKTOB U MUMEIOIIMXCS JAHHBIX C IEJIbI0 MOTYUYEHHUS T0CTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCThH CaMOCTOSITEIHHO MCIOJIB30BaTh OMOIOTHYECKUE 3HAHUS ISl PEIICHUS MPOOJIeM B PEATbHBIX KU3HCHHBIX
CUTYaIUSIX;

OCO3HaHUE IIEHHOCTH HAy4YHOM JESTeNIbHOCTH, TOTOBHOCTh OCYUIECTBJISTH IPOECKTHYI0 U HCCIEA0BATEIbCKYIO
NEeSTENbHOCTh UHJIUBUIYATIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEMPEPHIBHOMY OOpPAa30BaHUI0 W CaMOOOPa30BaHUIO, K AKTHBHOMY IMOJYYEHUIO HOBBIX
3HAHWH MO0 OMOJIOTHH B COOTBETCTBUU C )KU3HEHHBIMHU TTOTPEOHOCTSIMHU.

METAIIPE/IMETHBIE PE3Y/IBTATHI

MeTtanpeamMeTHbIE pe3yIbTaThl OCBOCHUS YU4EOHOTO TpeaMeTa «bHoIoTHs» BKIIOYAIOT: 3HAUUMBIE I (POPMHUPOBAHUS
MHUPOBO33pEHUSI  OOyYAIONIMXCS MEKAUCIUIUTMHAPHBIE (MEXNpPEeIMETHbIE) OOIICHAyYHbIE TIOHSATHUS, OTPaKAOIIUE
IIEJIOCTHOCTh HAYYHOW KapTUHBI MUPa U CHEIU(UKY METOJ0B TIO3HAHUS, UCIIOJIH3YEMbIX B €CTECTBCHHBIX HayKaX (BEIIECTRBO,
DHEPTHUS, SIBJICHUE, TIPOIIECC, CHCTeMa, HAYYHBIN (HaKT, IPUHIIKI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSI, UCCIICIOBAHUE,
HaOJIOJICHUE, HW3MEpPEHUe, OHKCIEPUMEHT ¢ JPYrux), YHUBEpPCaJIbHbIE Yy4YeOHBIE JIEUCTBUA (TIO3HABATEIbLHBIE,
KOMMYHHKATHUBHBIC, PETYJSITHBHBIC), obecrednBaronme (HopMupoBaHHe (YHKIIMOHATHLHOW TPAMOTHOCTH W COIMATBHOMN
KOMIIETCHIIMM ~ OOYYaloIUXCs, CHOCOOHOCTh  OOYYarOIMIMXCS  HCIOJb30BaTh  OCBOEHHBIE  MEXKIUCIUIUIMHAPHBIC,
MHPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAJIbHBIE YUeOHbIC IEHCTBUS B MIO3HABATEIHLHOM U COITUATILHOM MPAKTHKE.

MeranpeaMeTHbIC PE3yIbTaThl OCBOCHHS MPOTPAMMBI CPETHETO OOIIET0 00pa30BaHUS TOJDKHBI OTPAKaTh:

OBiajieHHe YHUBEPCAJIbHBIMH YU€OHBIMH MO3HABATEIbHBIMH 1€HCTBUSIMH:

1) 6a30BbIe JIOrHYECKHE TeHCTBUSA:

CaMOCTOSTENILHO (hOPMYITHPOBATh U aKTYaTU3UPOBATH MPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

WCIIOJIB30BaTh TMPU OCBOCHWW 3HAHWW MPUEMBI JIOTUYECKOTO MBINUICHUS (aHanW3a, CHUHTE3a, CpaBHEHUS,
Kiaccupukanuu, oOOOIIEHHUS), PACKPBIBATh CMBICT OHOJIOTHYECKUX TOHSATUM (BBIACIATh MX XapaKTEpHbIE MPU3HAKH,
yCTaHABIUBATH CBSI3U C APYTUMU TIOHATUSMU);



ONpeAeIsITh 1LEeIU JESITEIbHOCTH, 3a7aBas IapaMeTpbl U KPUTEPUM HX JOCTHXKEHHUS, COOTHOCUTH PE3YJIbTaThl
JIEATEIIFHOCTH C IIOCTAaBJICHHBIMH 1IEISIMH;

MCIIOJIH30BATh OMOJIOTUYECKHE TIOHATUS JIJIs1 OOBICHEHUS (DAKTOB M SIBJICHUH KUBOU MPUPOJIBI;

CTPOUTh JIOTUUECKHE PACCYXKJIEHUS (MHIYKTUBHBIC, IEAYKTHUBHBIC, IO AHAJOTHH), BBISBISATH 3aKOHOMEPHOCTH H
IPOTUBOPEYUHS B paCCMaTPUBAEMBIX SIBJICHUSX, (DOPMYIHPOBAThH BHIBOJIBI M 3aKIFOUEHUS,

PUMEHSITh CXEMHO-MOJICJIbHBIC CPEACTBA JJIsSI MPEJCTABICHUS CYIIECTBEHHBIX CBSI3€H M OTHOIICHUN B M3Y4aeMbIX
OMONIOTUYECKNX OOBEKTAaX, a TakKe NPOTUBOPEUYMA PA3HOTO pOJa, BBISABICHHBIX B PAa3IUYHBIX HWHPOPMAITMOHHBIX
WCTOYHUKAX;

pa3pabarpiBaTh IUIAaH penieHUus MpoOJieMbl C YYETOM aHajdu3a HMEIONIUXCS MaTepUabHBIX U HeMaTepHaIbHBIX
PECYpCOB;

BHOCHUTbH KOPPEKTUBHI B JACATEIbHOCTh, OLICHUBATH COOTBETCTBUE PE3YJHTATOB IIE€JISIM, OIIEHUBATh PUCKH MOCIIEICTBUI
JEATEIILHOCTH,

KOOPJIMHUPOBATH U BBITIONHATH PaOOTy B YCIOBUSAX PEATLHOTO, BUPTYATHLHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIICHHUE TP PEIICHUH )KU3HEHHBIX MTPOOJIEeM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BIIQZICTh HaBBIKAMHU YYCOHO-MCCIIENOBATEILCKOW W TMPOEKTHON JeATeTbHOCTH, HABBIKAMH pa3pelieHusl MpoOseMm,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIHbHOMY TIOWCKY METOJIOB PEIICHUS MPAKTHUECKHX 3a/1ad, MPUMEHEHHIO
Pa3JIMYHBIX METOOB MO3HAHMUS;

UCII0JIb30BaTh PAa3IMYHbIC BUBI AEATEIBHOCTH T10 MOJYYEHHUIO HOBOTO 3HAHMS, €r0 MHTEPIpETAIuU, IPeoOpa30BaHUIO
U IPUMEHEHHIO B YUEOHBIX CUTYAIIUSAX, B TOM YKCJIE MPU CO3aHUU YUEOHBIX U COIUAIbHBIX MPOSKTOB,;

(GhopMHUPOBATH HAYYHBIN TUT MBIIIIJICHUS, BIAJICTh HAYYHOW TEPMUHOJIOTHEH, KITFOYEBBIMH MOHATHSIMU ¥ METOJIaMU;

CTaBUTH U (HOPMYITUPOBATH COOCTBEHHBIE 33]]a4l B 00Pa30BaTEILHON NEATEILHOCTH M )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh TIPUYMHHO-CIIC/ICTBEHHBIE CBS3M M aKTyaJIM3UPOBATh 3a7ady, BBIJBUTAaTh THUIIOTE3Y €€ pEIICHUs, HaXOJIUTh
apTYMEHTHI JIJIs1 I0Ka3aTeIbCTBA CBOMX YTBEPKJICHHM, 3a]1aBaTh MapaMeTPhbl U KPUTEPUHU PEIICHUS;

aHaJIM3UPOBATh MOJIYYEHHBIE B XOJI€ PEIICHHS 3aJaud Pe3yJIbTaTbl, KPUTUUYECKU OIIEHUBATh HX JOCTOBEPHOCTD,
MIPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBUSIX;



JaBaTh OLIEHKY HOBBIM CUTYaIlMsIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIATH IIeJIEHANIPABICHHBIN MOUCK MIEPEHOCa CPEACTB U CIOCOOOB JACHCTBHS B MPO(PECCUOHANBHYIO CPEy;

YMETb NEPEHOCUTD 3HAHUS B TO3HABATENBHYIO U MPAKTUYECKYIO 00JIaCTH KU3HEACSITEIbHOCTH;

yYMETb HHTETPUPOBATh 3HAHUSA U3 Pa3HBIX IPEIMETHBIX 00IacTei;

BBIJIBUTATh HOBBIE WJCH, IMpeajaratb OpPUTHHAIBHBIC TOAXOABI W PEIIEHHUS, CTaBUTh MPOOJIEMBl W 3aJadH,
JOITYyCKAIOITNE alIbTEPHATUBHBIC PEIICHUS.

3) padora ¢ uanpopmanueii:

OPUEHTHPOBAThCS B PA3IMYHBIX MCTOYHHMKAX HHGOpManuu (TEKCTe Yy4eOHOro mocoOus, Hay4YHO-TIOMYJISPHON
JIuTepaType, OMONIOTHUECKUX CIIOBapsX M CIPAaBOYHMKAX, KOMIBIOTEPHBIX Oa3ax MaHHBIX, B MIHTepHeTe), aHaIu3upoBaTh
UHPOpMAIIMIO PA3IMYHBIX BUIAOB U (OpPM TMPEACTaBICHHUS, KPUTHYSCKH OLEHWBaTh €€ JIOCTOBEPHOCTh U
HEMPOTUBOPEUNBOCTD;

(GhopMyIUpPOBaTh 3aMpPOChl U MPUMEHITh Pa3IMYHBIE METOMBI MPU TIOWCKE W OTOOpe Omosiormueckoil mHbOpMaIuy,
HEOOXOMMOM JIJIs1 BBITIOJTHEHUS yUeOHBIX 3a/1a4;

npuroOpeTaTh OMBIT UCIOJIB30BaHUS MHPOPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHHA, COBEPIICHCTBOBATh KYJIBTYpPY
aKTUBHOTO HMCIIOIH30BAHUS PA3IUIHBIX MOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTHUMAJbHYIO (OpMYy MHpEACTaBICHHUS OUONOrHMYecKoil mH(popMauuu (CXeMbl, TpaduKH,
AuarpamMmbl, TaOJHIIbI, PUCYHKH U IPYTOE);

UCTIONb30BaTh HAyYHBIM SI3bIK B KadeCcTBE CpeACTBa Npu paboTe ¢ Ouonormyeckoi HHOpMAIHE: TPUMEHSTH
XUMHYECKHe, (PU3NUeCKne U MaTeMaTHIeCKNe 3HaKH U CUMBOJIBI, (popMyIibl, aOOpeBuaTypy, HOMEHKJIATYPY, UCIIOIB30BaTh U
peoOpa3oBhIBaTh 3HAKOBO-CHUMBOJIMYECKHE CPEICTBA HATIISAHOCTH;

BJIa/IETh HABBIKAMU PACIIO3HABAHUS U 3aIIUTHI HHPOPMAIUH, HHOOPMALIMOHHONW O€30MaCHOCTH TUYHOCTH.

OBjajieHUe YHHBEPCAJbLHBIME KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) oOmenmne:

OCYIIECTBIISITh KOMMYHHUKAIIMU BO BCeX cepax KU3HU, aKTUBHO y4aCTBOBAThH B AMAJIOTE WM JUCKYCCHH TI0 CYIIECTBY
oOcyxnaemMoil TeMmbl (yMEHHME 3aJaBaTh BOIPOCHI, BBICKA3bIBaTh CY>KJICHHUS OTHOCUTENIBHO BBITIOJHEHUS MpeajiaraeMoi
3aJla4yM, yYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTh MO3HUILIMNA JPYTUX YYACTHUKOB JUAJIOTa UM TUCKYCCHH);



pacrnio3HaBaThb HeBepOalbHbIE CpEACTBA OOLICHUS, IMOHMMAaTh 3HAYEHHE COLMAIbHBIX 3HAKOB, IPEAIOCHUIOK
BO3HUKHOBEHUSI KOH(QIMKTHBIX CUTYaIHil, yMETh CMTr4aTh KOH(PIUKTHI U BECTU IEPETOBOPHL;

BJIQ/IETh PA3IUYHBIMU CcHOcOO0aMu OOIIEHHUS W B3aUMOJEWCTBUS, MOHUMATh HAMEPEHHs IPYTHX JIIOJEH, MPOSBIATDH
YBa)XXUTEIbHOE OTHOIIEHHE K COOECETHUKY U B KOPPEKTHOM (hopMe (HOpMYJIMPOBATH CBOU BO3PAKEHUS;

pa3BEPHYTO U JJIOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM SI3bIKOBBIX CPE/ICTB.

2) coBMecCTHasA AesiTeJIbHOCTD:

MOHMMATh M HMCHOJb30BaTh MPEUMYIIECTBA KOMAHIHOM M WHAMBUAYAJIbHON pabOTHl MPHU PEIICHUU OHOJOTHYECKOU
po0sieMbl, 000CHOBBIBATH HEOOXOIUMOCTh TPUMEHEHHUS IPYMIIOBBIX (POPM B3aUMOIEHCTBUS IPU PEIIEHUU YIeOHOH 3a1auu;

BbIOMpaTh TEMAaTUKY U METOJAbl COBMECTHBIX AEMCTBUM ¢ y4ETOM OOIIMX MHTEPECOB U BO3MOKHOCTEM Ka)KJOro 4jeHa
KOJUJIEKTUBA;

NPUHUMATH EJIH COBMECTHON NEATEIbHOCTH, OPTaHU30BBIBATh W KOOPAMHHUPOBATH NEHCTBUS MO €€ MOCTHKEHUIO:
COCTaBIISITh IUIAH JEHCTBUI, pacmpenessTb poyid ¢ yuéTOM MHEHMHA YYaCTHHUKOB, OOCYXIaTh pPe3yJabTaTbl COBMECTHOM
paboThI;

OLICHMBAaTh KAauyeCTBO CBOEr0 BKJI3Ja M KAXKIOrNO0 yYaCTHHKA KOMaHAbl B OOLIMI pe3ynbTaT IO pa3paboTaHHBIM
KPUTEPUSIM;

npesaratb HOBbIE MPOEKTHI, OLICHUBATH UJEH C MO3UIIUN HOBU3HBI, OPUTUHAIBHOCTH, MPAKTUIECKON 3HAUUMOCTH;

OCYIIECTBIISITh MO3UTHUBHOE CTPATETMYECKOE TMOBEJACHHE B PA3NUYHBIX CHUTYalUsAX, MPOSBISATH TBOPYECTBO U
BOOOpakeHUe, ObITh NHULIMATUBHBIM.

OgiageHne YHHMBEPCAJIbHBIMH PeryJsiTHBHBIMH 1eCTBUSAMM:

1) camoopranu3anmus:

MCIOJIb30BaTh OMOJIOTMYECKHE 3HAHUSA JUISI BBISIBIICHUS MPOOJIEM U UX PELICHUS B )KU3HEHHBIX U Y4EOHBIX CUTYallUAX;

BbIOMpATh Ha OCHOBE OMOJIOIrMYECKUX 3HAHUI LI€JIeBbIE U CMBICIOBbIE YCTAHOBKH B CBOMX JCHCTBHIX M MOCTYIKaxX IO
OTHOILIEHHUIO K )KUBOH NMPUPOJIE, CBOEMY 3/10POBBIO U 3I0POBBIO OKPYKAIOIIHX;

CaMOCTOSITEJIBHO OCYUIECTBJIATH IIO3HABATEJIbHYIO JI€ATEIbHOCTh, BBIABIATH NMPOOJIEMBI, CTaBUTh U (POPMYIMPOBATH
COOCTBEHHBIE 33]1a4H B 00pa30BaTEIbHOMN AATEIbHOCTH U JKU3HEHHBIX CUTYAIIHAX;



CaMOCTOSITEJIbHO COCTABJIATH IJIaH PEIICHUS TPOOJIEMbI C YU4ETOM HUMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH
Y MPEANOYTECHUN;

JaBaTh OLICHKY HOBBIM CUTYalUsIM;

pacuIMpsATh paMKH Y4e€OHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOUYTCHHI;

JIe1aTh OCO3HAHHBIN BBIOOD, ApIYMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OIIEHUBATh IPUOOPETEHHBIN OIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO IIUPOKOW SPYIUIMH B Pa3HbIX OOJACTAX 3HAHUM, MOCTOSHHO
MOBBINIATH CBOW 00pa30BaTENIbHBIN U KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYallUsiM, BHOCUTb KOPPEKTHBBI B JESTEIbHOCTb, OLEHWBATh COOTBETCTBHUE PE3YJIbTATOB
LEIISIM;

BIIAJICTh HABBIKAMHU MTO3HABATEIBHON PeIICKCUN KaK OCO3HAHUS COBEPIIAEMBIX JICUCTBUI Y MBICIUTEIHHBIX TIPOIIECCOB,
WX pe3yJIbTAaTOB M OCHOBAHMIA, NCITOJIH30BATh TPUEMBI PEhICKCUH ISl OLICHKU CUTYaIluH, BHIOOpA BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELIEHHUS 10 UX CHUKEHHUIO;

IPUHUMATh MOTUBBI U apTYMEHTBI IPYTUX IIPU aHAJIU3€ PE3yJIbTATOB JAEATEIbHOCTH;

3) npuHsTHE ce0s U APYrHUX:

OPUHUMATD ce0sl, MOHMUMAsi CBOU HEJAOCTATKU U IOCTOMHCTBA,;

IPUHUMATh MOTUBBI U apTYMEHTBI IPYTUX IIPU aHAJIU3€ PE3yJIbTATOB JAECATEIbHOCTH;

NpU3HABATh CBOE MPABO U MPABO JPYTUX HA OIIMOKY;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C MO3UILIMU IPYTOro YeloBeKa.

IIPE/IMETHBIE PE3Y/IBTATHI

[IpenmetHbie pe3ynbTaThl 0cBoeHUs mporpamMmmbel COO mo Ouosiornu Ha 6a30BOM YPOBHE BKJIIOYAIOT CHElM(PHUUECKUE
st yaeoHoro mnpenMera «buonorus» HaydyHblEe 3HAHUS, YMEHHUS U CIOCOOBI JEHCTBUU MO OCBOCHHUIO, MHTEPHIPETALUU U
npeo0pa3oBaHUI0 3HAHUN, BUJbI JEATEILHOCTH IO MOJYyYEHHUIO HOBOTO 3HAHUS W MPUMEHEHUIO 3HAHUM B Pa3IUYHBIX



yueOHBIX CUTYallMsIX, a TAKXK€ B PEalbHBIX JKM3HEHHBIX CUTYalUsIX, CBSI3aHHBIX ¢ Ouojorueid. B mporpamme npeamMeTHbie
PE3yNbTATHI MIPEACTABICHBI IO TOAaM O0yUCHHUS.

[IpeameTHBIE pe3ynbTaThl OCBOCHUS yueOHOro npeamMera «buonorus» ¢ 10 kaacce NOIKHBI OTpaXaTh:

c(OPMHUPOBAHHOCTh 3HAHUW O MECTE W pOJM OHOJOTUM B CHCTEME HAy4YHOIO 3HAHMSI E€CTECTBEHHBIX HAYK, B
(hopMHPOBaHUM COBPEMEHHON €CTECTBEHHO-HAYYHON KapTUHBI MUpPAa U HAYYHOTO MUPOBO33PEHUS, O BKJIAJ€ POCCUUCKHUX U
3apyOexKHBIX yUEHBIX-OUOJIOTOB B Pa3BUTUE OMOJIOTUH, GYHKIIMOHATIBLHONW IPAMOTHOCTH YE€JIOBEKA JJIsl PEIICHUs )KU3HEHHBIX
3az1ay;

YMEHHUE PaCKphIBaTh COJIEp)KaHUE OMOJOTMYECKUX TEPMUHOB M TOHSTHH: XU3Hb, KJIETKA, OPraHU3M, METa0O0JIU3M
(oOMeH BemlecTB M TMpEBpalleHHE SHEPTrUH), roMeocTa3 (CaMOpEeryisius), YpOBHEBas OpraHU3allus MKHUBBIX CHCTEM,
CaMOBOCHPOU3BEACHUE (PENPOIYKLKA), HACIEICTBEHHOCTh, U3MEHYMBOCTD, POCT U PA3BUTHE;

yMEHHE u3/araTh OWOJOTHMYecCKHe Teopuu (KJIETOYHAs, XPOMOCOMHAasi, MYTAllMOHHAs, LIEHTpajlbHAas J0rMa
MOJIEKYyJIIpHO# Ononorum), 3akoHbl (I'. Menaens, T. Moprana, H. 1. BaBunoBa) u ydenust (0 meHTpax MHOTooOpasus u
IPOUCXOXK/IEHUS KYJIbTypHbIX pacteHuid H. 1. BaBuiiosa), onpeaensiT rpaHUIbl UX TPUMEHUMOCTH K )KUBBIM CHCTEMaM;

yMEHHUE BJIaJeTh METOJAMU HAYYHOI'O MO3HAHHS B OMOJOTHUU: HAOIIOJEHUE U OMHCAHUE JKUBBIX CHUCTEM, MPOLECCOB U
SBJICHUH, OpraHu3alus U MPOBeJCHHE OMOJOTHYECKOr0 AKCIEPUMEHTA, BBIABM)KEHHUE TUIIOTE3bl, BBISBICHUE 3aBUCUMOCTU
MEX1y HCCIEAYEMbIMH BETMYMHAMHU, OOBSICHEHHE MOJYYEHHBIX PEe3yJbTaTOB, UCIOIb30BaHHBIX HAYYHBIX MOHSATHUH, TEOpUi
Y 3aKOHOB, YMEHUE JIeJIaTh BHIBOJbI HA OCHOBAHUU MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIJEIATh CYIIECTBEHHBIE MPU3HAKK BUPYCOB, KJIETOK MPOKAPUOT U OSYKAPUOT, OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB, 0COOEHHOCTH MPOIECCOB: 0OMEHa BEIIECTB U MPEBPAILICHUS SHEPTHH B KIIETKE, (DOTOCUHTE3A,
IJIACTUYECKOTO U DHEPreTHUYECKOro OOMEHa, XEMOCHHTE3a, MHUTO03a, MeH03a, OIUIOJOTBOPEHUS, Pa3MHOKECHHUS,
WHJVBUIyaJIbBHOTO Pa3BUTHUS OpraHu3Ma (OHTOTEHE3);

yMEHUE NPHUMEHSTh TOJyYCHHbIE 3HAHMS N1 OOBACHEHHsS] OMOJOTMYECKUX MPOLECCOB M SIBJICHUM, NS TMPUHATHUS
NPAKTUYECKUX PEIICHU B TMOBCEIHEBHOW JKM3HU C IIeJIblI0 obOecreueHrs Oe30MacHOCTU CBOETO 3/I0POBbsl U 3J0POBbS
OKpPY)KAIOIIUX JIIOJIeH, COONIOACHHS HOPM TPaMOTHOIO IMOBEACHUS B OKPYXKAIOLIEH NPUPOJHONW cpene, NOHWMaHWe



HEOOXOJMMOCTH HCIOJb30BAHUS JOCTHXKEHHH COBpeMEHHOW OWONOTMM M OMOTEXHOJOTHH Uil PalMOHAIbHOTO
MPUPOIONIOIB30BAHUS;

YMEHHE peuaTh 3JIEMEHTapHble TE€HETHYECKHe 3aJaud Ha MOHO- U JUTHOPHIIHOE CKpeIlMBaHUE, CIEIUIEHHOE
HaclleZIOBaHHE, COCTaBIATH CXEMbl MOHOTHMOPHUIHOTO CKpELIMBaHMs Uil MpeACKa3aHUs HAcJeIOBaHUSA NPU3HAKOB Y
OpPTraHU3MOB;

yMEHHUE BBIMOJHATH J1a0OpaTOpHbIE M TMpakTU4eckue paldoThl, cOOMOAaTh MpaBwia Mpu padoTe C¢ y4eOHBIM U
1a00paTOPHBIM 000PYIOBAaHUEM;

YMEHHE KPUTHUYECKH OLEHUBATh M WHTEPIPETHPOBATh MH(POpPMALMIO OMOIOTUYECKOTO COACPIKAHMS, BKIIIOYAIOIIYIO
NICeB/IOHAYYHbIE 3HAHUS U3 PA3JIMYHBIX UCTOYHUKOB (CpeICcTBAa MacCOBOW MH(pOpPMAILUU, HAYYHO-TIOMYJISIPHbIE MaTepHabl),
ATUYECKUE ACTIEKThl COBPEMEHHBIX HCCIIEI0BaHM B OMOJIOTHUH, MEUIIMHE, ONOTEXHOJIOTUH;

YMEHHE CO37]aBaTh COOCTBEHHBIE NMHUCHMEHHBIE W YCTHBIE COOOIIEHHUsA, 0000mIas OMOJOTHYECKYI0 HH(OpPMAIHMIO U3
HECKOJIbKUX UCTOYHUKOB, TPAMOTHO HCIIOJIb30BaTh MOHATHIHBIN anmapaT OUOIOTHH.

[IpeameTHbIe pe3ynbTaThl OCBOSHHS yuyeOHOTO TipenmMeTa «buonorus» ¢ 11 knacce nOMKHBI OTPAXKATh:

COPMUPOBAHHOCTh 3HAHMW O MECTe M POJH OHOJOTMM B CHCTEME HAyYHOTO 3HAHMS ECTECTBCHHBIX HAyK, B
(dbopMHUpPOBaHUN COBPEMEHHOI €CTECTBEHHO-HAyYHOW KapTHHBI MHUpa W HAYYHOTO MHPOBO33PEHUS, O BKIA/IE POCCHICKHUX H
3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH, (YHKIIMOHAILHOW IPaMOTHOCTH YEJIOBEKA /ISl PEIICHHS KU3HEHHBIX
3aj1ady;

YMEHHE pPAacKpbhIBaTh COJCpKaHHE OUOJOTMYECKUX TEPMHHOB W TOHATHI: BUM, TOMYJSALUS, T€HO(OHI, IBOJIOIHMI,
ABIDKYIIME CHIIBI ((DaKTOpPbI) IBOJOIHH, MPHUCIOCOOICHHOCTh OPTraHW3MOB, BHI000pa30BaHUE, SKOJIOTUYECKUE (PAKTOPHI,
HKOCUCTEMA, IPOAYLIEHThI, KOHCYMEHTBI, PEIyLICHTHI, LIETIM MUTAHUS, SKOJIOTHYeCcKasi MupaMuia, OnoreoreHos, onocdepa;

YMEHHUE H3JIaratb OMOJIOTWYECKHe Teopuu (dBoonnoHHas Teopus Y. /lapBuHa, cHHTeTHYECKas TEOPHS SBOIIOLUH),
3aKOHBI ¥ 3aKOHOMEPHOCTH (3apobimeBoro cxonactsa K. M. bapa, yepenoBaHus riaBHBIX HANPABJICHUHA U ITyTEH BOJIOIMN
A. H. CeBepuoBa, yuenus o 6uochepe B. U. BepHanckoro), onpenensth rpaHHUIbl UX TIPUMEHUMOCTH K KHBBIM CUCTEMAaM;

YMEHHUE BJIAJIETh METOJaMH HAYyYHOT'O TIO3HAHUSI B OMOJIOTUH: HAOIOJICHHE U OMMCAHHE KUBBIX CHUCTEM, IPOIIECCOB U
SIBIICHHIA, OpTraHu3alys ¥ MPOBEACHUE OMOJIOTHMYECKOTO IKCIIEPUMEHTA, BBIIIBUKCHHE TUIIOTE3bI, BBISIBICHHE 3aBUCHMOCTH



MEXIY UCCIIeTYEMbIMU BEIIMUMHAMH, OOBSICHEHUE TIOJYUYCHHBIX PE3YIbTaTOB, UCIIOIb30BAHHBIX HAYYHBIX MOHITHH, TEOPHM
Y 3aKOHOB, YMEHUE JIeJIaTh BHIBOJIbI HA OCHOBAHUU TIOJYYCHHBIX PE3YyIbTaTOB;

YMEHUE BBIJICIATh CYIIECTBEHHBIC TIPU3HAKH CTPOSHUS OMOJOTUYECKUX OOBEKTOB: BHUJIOB, MOMYJIAIHMA, MPOAYIICHTOB,
KOHCYMEHTOB, PEAYIIEHTOB, OHMOTEOIICHO30B M 3KOCHCTEM, OCOOCHHOCTH TPOIECCOB: HACIEACTBEHHONH HW3MCHYHMBOCTH,
€CTECTBEHHOTO OTOOpa, BUIA000pa30BaHUs, IMPHUCIOCOOJICHHOCTH OPraHW3MOB, JCHCTBHUS ASKOJIOTHYCCKHUX (HaKTOPOB Ha
OpraHU3MBbI, TMIEPEHOCA BEIISCTB M MOTOKAa DHEPTUHM B AKOCHUCTEMAaX, aHTPONOTEHHBIX W3MCHCHHH B 3KOCHCTEMaX CBOEH
MECTHOCTH, KPYTOBOPOTa BEIIECTB U OMOT€OXMMHUECKHX ITUKIIOB B Onocdepe;

yMEHUE TPUMEHSATh TMOJYYCHHBIC 3HAHUS I OOBSICHEHHS OMOJOTWYECKUX MPOIECCOB W SIBICHWUMW, MJIA TPUHSATHS
MPAKTUYECKUX PEIICHUH B TIOBCEIHEBHOW J>KM3HU C IICNIbI0 OOCCIICUCHHMS OC30MAaCHOCTH CBOETO 3J0POBBS H 30POBbS
OKPYXKAIOIIUX JIFOACH, COOIIOJCHUS HOPM TIPaMOTHOTO TIIOBEJICHHS B OKpPYKAIOIICH IPUPOIHON cpele, MOHUMaHUE
HEO0OXOMMOCTH MCIIOIH30BaAHUS TOCTIKEHUM COBPEMEHHON OMOJIOTHY IS PAllMOHATBHOTO MPUPOI0TI0JIb30BAHUS;

YMEHUE pelIaTh dSJEMEHTapHbIE OHOJIOTMYECKUE 3aadl, COCTaBIATH CXEMbI TMEPEHOCa BEIIECTB W HDHEPIUU B
AKOcHCTEMAX (LIENU MUTAHUS);

YMEHHUE BBIMIOJHATh JA0OPATOPHBIE W TPAKTHYECKHE padOTHI, COOJIIOJAaTh NpaBWiIa HpH padboTe ¢ ydeOHBIM U
J1a00paTOPHBIM 000PYyIOBaHUEM;

YMEHUE KPUTHUYECKUA OIICHWBATHh W HMHTEPIPETUPOBATH HMH(POPMAIHMIO OMOJIOTHYECKOTO COMACPKAHUS, BKIFOUYAOIIYIO
MICEeBIOHAYYHBIE 3HAHMS M3 PA3JIMYHBIX UCTOYHUKOB (CpPEACTBA MACCOBOW MH(POPMAIIMH, HAYYHO-TIOMYJISIPHBIE MaTEPHAIIbI),
paccMaTpUBaTh II00ATBHBIC SKOJOTHYSCKHUE MPOOIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH IO OTHOIIICHUIO K HUM COOCTBEHHYIO
ITO3UIIHIO;

YMEHUE CO3/1aBaThb COOCTBEHHBbIC MHCHMEHHBIE U YCTHBIE COOOIIEHHUs, 00001Iass OMOJOTHUECKYI0 HH(POpMAIUI0 W3
HECKOJBLKHX UCTOYHUKOB, TPAMOTHO MCITOJIb30BATh TOHATUIHBIN anmapat OMOJIOTHH.



111 Temamuueckoe njiarHupoeanue C yKazaHnuem Koauuecmaea uacoe, OMEOOUMBIX HA 0CBOCHUE KAMNCOOI MeMbl.

10 knacc (34 uaca)

JJIeKTPOHHBbIE U(PPOBHIE

Ne KoauuecTBo
Tema ypoka oOpa3oBaTe/ibHbIE
n/n 4acoB
pecypchl
buonocus kak nayka (2 uaca)
bubmunoreka LIOK
1 buonorus B cucreme Hayk 1 https://m.edso0o.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo1bl TO3HAHUA KUBOW TPUPOIBI.
2 Ilpaxkmuueckasn paboma Ne 1 «crionb3oBaHue pa3IMUHbIX METOIOB IIPU 1 bubmmorexa LOK
p p - p p https://m.edsoo.ru/863e¢6122
W3YYCHUU OMOJIOTUIECKIX 00BEKTOBY
Kuevie cucmemot u ux opzanuzayus (1 uac)
3 Buonornyeckue cucteMbl, IPOLIECCHl U X U3yUEHUE 1 bubmorexa LOK
> TTPOH i https://m.edso00.ru/863e6564
Xumuueckuii cocmae u cmpoenue Kinemku (8 uacos)
4 XuMHUYeCcKHU# cocTaB KIeTKH. Boga n MUHEpaIbHEIC COTHU 1 bubmorexa HOK
- oA p https://m.edsoo.ru/863e674e
bu6mmoreka [IOK
5 b .C o 1
CIICH. L-OCTaB I CTPOCHHE DEIKOB https://m.edsoo.ru/863¢6b72
DepMeHThI — OMOJOTHYECKUE KaTalTu3aTOPHI.
6 Jabopamopnas paboma Ne 1 «/13yyeHre KaTAIMTHYECKONH aKTUBHOCTH 1 bubmorexa HOK
pamop p - v https://m.eds00.ru/863e¢6b72
(depMeHTOB (Ha MpuMepe aMuiIa3bl WIN KaTalasbl)»
but6mmoreka [IOK
7 vy I 1
[JICBOJBL. JUITHIBE https://m.edsoo.ru/863e¢6870
8 Hyxneunossie kucinotsl. AT® 1 Bubmmorexa [IOK

https://m.edsoo.ru/863e6d5c¢c



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c

bubmunoreka LIOK

9 Uctopus u meToasl uzydeHus kinetku. Kiuerounas teopust 1 hitps://m.cdsoo.ru/863¢6088
10 Knerka xak nenocTHas >KuBas cucTeMa 1
CrpoeHnue 3yKapruOTHUYECKON KIIETKHU.
. bu6mmoreka [IOK
Jlabopamopnas paboma Ne 2 «I3yueHue cTpoeHUs KIETOK PaCTeHUH,
11 « 5 5 . 1 https://m.eds00.1u/863e6ff0
WBOTHBIX, TPUOOB M OAKTEPHi MO MUKPOCKOTIOM Ha TOTOBBIX hits://m.cdsoo.rw/863¢716c
MUKpOTIpenaparax U ux OmucaHue»
Kuzneoeamenvnocmo knemku (6 uacos)
bu6mmoreka [IOK
12 OOMEH BELIECTB WIH META00IN3M 1 hitps://m.edsoo.rw/863¢766¢
but6mmoreka [IOK
13 PotocuiTes. XemocHHTe3 ! https://m.eds00.ru/863¢7¢98
N but6mmoreka [IOK
14 uepreTueckuii oomen ! https://m.edsoo.ru/863¢7aae
KuzHeHHbIN IUKI KIETKHU. [lenenue KineTku. MuTo3s.
15 Jlabopamopnas paboma Ne 3 «HabnroeHrne MUTO3a B KJIIETKAX KOHYHMKA 1 bubmorexa OK
pAmopraz p - https://m.edso0o.ru/863¢7dc4
KOpEIIKa JTyKa Ha TOTOBBIX MUKPOIIpemapaTax»
bu6mmoreka [IOK
1 b .P 1
6 nocuHTe3 Oenka. Peakius MaTpu4HOTO CUHTE3a hitps://m.edsoo.rw/863¢796¢
bu6mmoreka [IOK
17 T —0 0 1
PamCIAHIe MOCHHTES DEITKA https://m.eds00.ru/863e796¢
Pazmnoswcenue u unoueudyanvroe pazeumue opeanumos (5 uacoe)
bu6mmoreka [IOK
18 H — 1
€KJIETOYHBIC (DOPMBI KU3HU — BUPYCHI hitps://m.edsoo /86367540
bu6mmoreka [IOK
19 DopMBI PA3MHOXKEHUS OPraHU3MOB 1 https://m.edso00.ru/863e81b6
https://m.edsoo.ru/863e831¢
20 Meiio3 1 bubmoreka [{OK



https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

https://m.edsoo.ru/863e7f4a

OO0pa3oBaHue U pa3BUTHE MOJIOBBIX KIETOK. OII0J0TBOPEHHE.

21 Jlabopamopnas paooma Ne 4 «13ydeHue cCTpoeHU MOJOBBIX KJIETOK Ha ngi;gf:;;gg}; 63681b6
TOTOBBIX MUKPOTIPEIapaTax
22 NunuBuyanbHOE pa3BUTHE OPTAHU3MOB buommorexa LIOK
https://m.eds00.ru/863e8436
Hacneocmeennocms u uzmenuusocms opzanuzmos (9 uacoe)
23 I'eneTnka — Hayka O HACJIEACTBEHHOCTH U H3MEHYMBOCTHU Bubamorexa [IOK
https://m.eds00.ru/863e86f2
24 3aKOHOMEPHOCTH HACTIEIOBaHUS TPU3HAKOB. MOHOTHOPUIHOE CKPEIINBAHNE bubmorexa [IOK
https://m.eds00.ru/863e8878
25 JurnbpuaHoe ckpemmBaHue. 3aKOH HE3aBUCHUMOTO HACIICIOBAaHUS TTPU3HAKOB bubmorexa [IOK
https://m.edsoo.ru/863e89a4
CueruieHHOe Hacae10BaHUE MPU3HAKOB.
26 Jlabopamopnasn paboma Ne 5 «3ydeHue pe3ylbTaTOB MOHOTHUOPHUIHOTO U bubmorexa [IOK
JTUTHOPUTHOTO CKPEITUBaHUS Y AP030(UITbI HAa TOTOBBIX MUKpOIpEnapaTax» hitps://n.edsoo.ru/863e8c60
27 I'enernka nona. HacnenoBanue npu3HaKkoOB, CHENJIEHHBIX C TIOJIOM bubmorexa [IOK
https://m.edso0.ru/863e8c60
M3menunBocTh. HeHacnencTBeHHAS U3MEHUYUBOCTb.
28 Jlabopamopnas paboma Ne 6. I3yuenre Mo (pUKaIMOHHONW U3MEHUYNBOCTH, bubmmorexa LIOK
B . https://m.edsoo.ru/863e8efe
MOCTPOEHNE BaApUAIIMOHHOTO Psiia U BAPUAIIMOHHON KPHUBOW)
HacnencTBenHast ”3BMEHYUBOCTb. BuGmorexa [IOK
29 Jlabopamopnasn paboma Ne 7. «Ananu3 myTtanuil y Apo30QpuiIbl Ha TOTOBBIX hitps://m.cdsoo.ru/863e8efe
MUKpOIIpenaparax»
bubnuoteka [JOK
30 T'enernia senopeka https://m.edsocE.Iru/863e8d78
Cenexkuus opzanuzmos. Ocnoevl ouomexnonozuu (4 vaca)
31 Cenexkuus Kak HaykKa v IpoIiecc but6mmoreka [IOK



https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78

https://m.edso0.ru/863e¢9214

32 MeToibl U JOCTUKEHHUS CEJICKIIMU PACTEHUM U JKUBOTHBIX 1 buGnnorexa LIOK
https://m.eds00.ru/863¢9214
33 buotexHoorus Kak oTpaciab NPOU3BOACTBA 1 bubmorexa OK
https://m.eds00.ru/863¢9336
34 ['omoBast KOHTpOJIBHAS paboTa 1Mo Kypcy ouosoruu 3a 10 kmacc 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 knacc (34 uaca)

Ne Kouaunuyect DJIeKTPOHHBbIE HU(POBBHIE
n/n Tema ypoka BO 4YacoB oOpa3oBaTe/ibHbIE pecypchbl
Deonwyuonnasn ouonozusn (9 uacos)
1 DBOIOIUSA U METO/BI €€ U3YUEHUS 1 bubnmorexa LHOK
https://m.edsoo.ru/863ea20e
2 HcTtopus pa3BUTHS NPEACTaBICHUN 00 3BOIIOIUN 1 bubmmorexa HOK
https://m.eds00.1ru/863e9570
bubmmoreka [JOK
3 Muipoosommowus ! https://m.edsof)l.ru/863e9cle
[Tonynsauus Kak 31eMeHTapHask €UHULIA BUJIa U SBOJIIOLUH.
4 Jlabopamopnasa paboma Ne 1 «CpaBHeHUE BUIOB 110 MOPHOIOTHIECKOMY 1 bubmmorexa HOK
https://m.eds00.1ru/863e¢99c6
KPUTEPUIO»
5 JIBIDKyIIME CHITBI (3JIEMEHTapHBIE (PAKTOPHI) HBOJIOLIUH 1 bubmmorexa HOK
https://m.edsoo.ru/863e9da4
6 EcrecTBennblit 0TOOD U €r0 HOpMBI 1 ngg;;fg;ggg 6369ed0
Pe3ynbTarhl 3BONIONUEU: TIPUCIIOCOOICHHOCTh OPTaHU3MOB U BUA000pa3oBaHUE.
7 Jlabopamopnasa paboma Ne 2 «Onrcanue mprucrocoOJEHHOCTH OpraHu3Ma 1 eé 1 bubmmorexa HOK
https://m.edsoo.ru/863e9fde
OTHOCHUTEJILHOTO XapaKkTepa»
8 Hanpasienust 1 myTy MaKpO3BOJIIOIUN 1 bubmmorexa HOK
https://m.edsoo.ru/863e9cle
9 HeoOpatumocTs 3BoOIIONINN 1
Bo3nuknoeenue u pazeumue xncuznu na 3emie (10 uacos)
10 HcTopus xxu3Hu Ha 3emMile U METO/bI €€ U3yUeHUs 1
11 I'unoTe3bl NPOUCXO0KAEHUS )KU3HU Ha 3eMiie 1 bubmmorexa HOK

https://m.edsoo.ru/863ea5a6



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6

Bbu6nuoreka [JOK

12 PazBuTue xu3Hu Ha 3eMiie 10 ApaM U Nepuoiam hitps://m.cdsoo.ru/863cabbe
OCHOBHBIE 3TaIlbl 3BOIOIUU PACTUTEIHHOTO U )KUBOTHOT'O MUPA.
13 Ilpakmuueckas pavoma Ne 1 «VI3yueHne UCKOMAEMbIX OCTATKOB PACTEHUH U bubmorexa [TOK
https://m.edsoo.ru/863ea8bc
AKUBOTHBIX B KOJUIEKIIHSIX)
14 CoBpemeHHas cucTeMa OpraHu4ecKoro MUpa bubmorexa [TOK
https://m.edsoo.ru/863ea48e
15 DBOJTIONHS YeTTOBEKa (AaHTPOIIOTEHE?) bubmorexa [TOK
https://m.edsoo.ru/863eac2c
bubanorexka HOK
16 JIBroxymue cuitbl ((pakTopsl) aHTPOIIOTEHE3a hitps-//m.c dsocI)_.Iru 1863eaddd
17 OCHOBHEIE CTagUH DBOJIOIMY YEJI0OBEKA
18 UenoBeyeckue packl U MPUPOIHBIC aANITAIIMN YEIOBEKA buGnnorexa LIOK
https://m.edsoo.ru/863eaca2
19 O6o06muienne o Teme «BO3HUKHOBEHHE U PAa3BUTHE KU3HU HA 3eMIIe»
Opzanusmul u oKkpyscarouian cpeoa (5 yacos)
20 DKOJIOTHSI KaK HayKa
bubmmoreka [JOK
21 Cpenpl 00uTaHUA U 3KOJIOTUYECKHE (DaKTOPHI hitps://m.c dsof)l.ru 1863eafec
AOGuotnueckue GhaKkTopsbI.
Jlabopamopuas paboma Ne 3. «Mopdhonoruueckne 0COOCHHOCTH paCTEHUH U3
22 pa3HBIX MECT OOUTAHMS. bubmmorexa HOK
Jlabopamopnas pavoma Ne 4. «BnvsiHue cBeTa Ha POCT M pa3BUTHE YEPEHKOB hutps://m.edseo.1w/863¢b1 ¢
KoJeyca»
bubmmoreka [JOK
23 Bromieciue paxToper https://m.edsof)l.ru/863eb348
24 DKOJOTHYECKHE XapaKTEPUCTUKHU TOMYIISIINH.

Ilpakmuueckas pavoma Ne 2 «Iloncd€t mMIOTHOCTH NOMYJISALIMI Pa3HbIX BUIOB



https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348

pacTeHun»

Coobwecmea u 3xonozuueckue cucmemot (10 uacos)

Bbu6nuoreka [JOK
25 Coo01ecTBa OpraHu3MoOB — OHOIIEHO3 1 hitps://m.edsoo.rw/863ebd6a
bu6mmoreka [IOK
26 DKOJIOTHYECKUE CUCTEMBI (IKOCHCTEMBI) 1 hitps://m.edsoo.rw/863ebd6a
7 OCHOBHBIE TOKA3aTEIU SKOCUCTEMBI. JKOJIOTHYeCKue nmupamMuabl. CBOMCTBA 1 bu6mmoreka [IOK
skocucteM. Cykueccus https://m.edsoo.ru/863eb5fa
28 IIpupoaHbIE 3KOCUCTEMBI 1
29 AHTPOIOT€HHbIE SKOCUCTEMBI 1
bu6mmoreka [IOK
30 b — 17100 3 1
nocdepa — riaodasbHas SKOCUCTEMA 3eMITH hitps://m.edsoo.rw/863ebbse
bu6mmoreka [IOK
31 3 0 1
AKOHOMEPHOCTH CYIIECTBOBAHUS OHOCHEpHI hitps://m.cdsoo.rw/863ebd16
32 UYenoseuecTBo B Omochepe 3eminu 1
3 CocymiecTBoBaHHE IPUPOBI U yenoBedecTBa. O0o0menne Tembr «CoobdiiecTsa 1 bubmmoreka [JOK
U DKOJIOTUYECKUE CUCTEMBI» https://m.edsoo.ru/863ebale
34 I'onoBast KOHTpoOIBHAS padoTa. 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

YYEBHO-METOJJNYECKOE OBECIIEYEHHUE OBPA30BATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUVIA YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU HHTEPHET
http://www.biolka.narod.ru/botan.htm 1 — I'puOs1, JIumaitnuku, Mxu, Xsomwu, [1naynsl, [TokpeiTocemeHHBIC
http://www.herba.msu.ru/russian/index.html — GoTanndeckuii cepBep MOCKOBCKOTO YHHBEPCUTETA
http://www.nature.ok.ru — Peakue u rcuesaromiue >xuBoTHbIE Poccuu
http://www.zin.ru/animalia/coleoptera — Kyku u KojaeonTepooru

http://www.biodat.ru - kpymnHeummii cepsep 1o XKUBOM IPUPO/IS

http://obi.img.ras.ru/ - ba3a 3Hanuit mo GuoNOrNK YenoBeKa

http://www.edu.yar.ru/russian/misc/eco_page/bank/fio.html - Metoauku ucciaeaoBanus 3KOJIOTHH TOPOa, UTPHI-



BUKTOPHUHBI PO HacEKOMBIX, KpacHyto kHHTy SIpociaBckoil 0651acTu M1 MHOTO€ JpyToe.
http://www.kozlenkoa.narod.ru/ - Copocorckuii yautens KO3JIEHKO Anekcanap ['puropbeBud 0 npuMeHEHUN
KOMITBIOTEPA Ha YPOKaX OMOJIOTUH "DTOT CalT - MpernoiaBaresis U IJisl pernoaaBaTesiei, TeX, KTO YUUTCS caM U YUUT
APYTUX; OYHO U JUCTAHLIMOHHO, OMOJIOrMH, XUMUH, JPYTUM MPEAMETaM - C IOMOLIbI0 KOMIIbIoTepa U MHTEpHeT."
http://bio.1september.ru/ - DnexkTpoHHas Bepcus razetsl "buosnorus" u caiit nis yauteneit " uay Ha ypok ouonorun"
Bce nnTepecHble cTaThi O €XKeTHEBHO COBEPIIAEMbIX (a TakkKe Cyap0e yKe COBEPIIEHHBIX) OTKPBITUN B CAMBIX
pa3IMYHbIX 00JacTsIX OMONOTHH - A1 BceX. ECTh paszien moAroToBKM K HTOTOBOM aTTeCTallii U MHOTOE JIPYTOe.
http://www.nsu.ru/education/i4biol/index.html - UatepneTt ny1s1 Onosnioros. CBoeoOpa3Hblil CAMOYUHUTEIb-ITyTEBOIUTE
11 OMOJIOTOB TIO OCBOEHHUIO0 HTEpHET.

http://coralsea.narod.ru/biocenos/sea/coralreet/ - Mup kopainioB XXu3Hb Ha pude u MHOTOE APYroe O CTPOCHUH,
Pa3MHOXKEHHUHU, PACTIPOCTPAHEHUH, 3HAUCHUH U B3aUMOCBSI35X 00UTaTENe KOpauioBbIX pu(doB
http://www.internevod.com/rus/academy/bio/ - UntepueBo - akanemusi Knaccudukaiius, onpeaenurenu, MHOrooopasue
¥ TIPOMBICTIOBAsI IGHHOCTh PACTeHMIA 1 )KUBOTHBIX MHUPOBOTO OKeaHa

http://www.npacific.ru/np/library/publikacii/tokranov1/titul.htm - Y quBuTE1-HBIC TBOPEHUS TPUPOABI SHAUUTEITHHOE



KonuecTBO nepeBeaeHHBIX A. M. TopkaHOBBIM cTaTeil 1 COOOLIEHUI O PA3NUYHBIX JUKOBUHHBIX OOUTATENAX 3eMITU U
YAUBUTEIBHBIX TBOPEHUSIX MPUPOHI (110 MaTepuanam xypHana «National Geographicy)

http://nrc.edu.ru/est/r4/ - buonoruueckas kaptuHa mupa Kpatkoe mocodOure 1o 0CHOBHbIM OHMOJIOTHYECKUM TTpoOieMam:
MIPOUCXOKICHNE U PA3BUTHE KU3HU, PA3BUTHE YKOCUCTEM, 3aKOHBI HACJIEICTBEHHOCTH, aHTPOTIOJIOTHSI.
http://www.entomology.narod.ru/ - ahopmMainoHHO-TTOMCKOBBIM CANT WIIH «ITOYTH BCE» MO SHTOMOJIOTHHU bobioe
KOJHMYECTBO KaU€CTBEHHBIX CCHIJIOK HAa PYCCKOS3BIYHBIC CANTHI, IOCBAIIEHHBIC BCEM CTOPOHAM KHU3HU PA3IUYHBIX TPYIIT
YJIGHUCTOHOTHX, a OOJIBIIIE BCETO - HACEKOMBIX

http://www.zooclub.ru/ - 300k1y6 Bc€ 0 xkuBOoTHBIX Camas pa3Ho0Opa3Hasi WJUTFOCTPUPOBAaHHAsA HH(POpMALUs KaK O
KU3HU JUKUX KUBOTHBIX, TaK ¥ O JOMANIHKUX JI0OUMIIax. Bo3aMoxHO mosrydeHne 6ecraaTHONW KOHCYIbTAIUH 10
COJICP’KaHUIO U BETCPUHAPHUH

http://schools.techno.ru/sch758/works.htm - buosnorus u sxonorus TemaTuueckue NPOEKTHI MO YKa3aHHBIM MPeIMETaM,
IpPU3BaHHbBIC OBITH MaTEepUATaAMU JIJIs1 HEMTOCPEICTBEHHOTO UCIIOIB30BaHUS HAa YPOKaX MO ONpeAeIEHHBIM TEMaM

http://www.darwin.museum.ru/expos/floor3/red.asp - KUBOTHbIE, 3aHECEHHBIE B KPACHYIO KHUTY
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