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COAEPXAHUE
10 K/TIACC

Tema 1. buosiorus Kak Hayka.

Burosiorust kKak Hayka. CBsi3b OMOJIOTHH C 00IIleCTBEHHBIMH, TEXHUUECKUMH U
JPYTMMM eCTeCTBeHHbIMU HayKamu, (punocodueit, STUKOU, SCTETUKOU U MPaBOM.
Poss Ouwonoruv B (OPMHpPOBAaHWM COBpPEMEHHOW HayYyHOW KapTHUHBI MUpA.
Cuctema 6MoOOTMYECKUX HayK.

MeTozbl TT03HAHUS KUBOUW TIPUPO/IbI (HaO/MI0/ieHre, SKCIIEPUMEHT, OTIMCAHUE,
u3MepeHue, KiaccudUKalus, MOJe/JUpOBaHNe, CTaTUCTAYecKass 06OpaboTka
JlaHHBIX ).

JdeMoHcTpanuu:

[Toptpetsr: Y. lapBuH, I'. Mengens, H. K. KonbLos, [IK. YorcoH u @. Kpuk.

Tabsuiibl U cXeMbl: «MeTo/bl TO3HAHUS )KUBOU TTPUPO/IbI».

JIaGopaTopHbIe U MPAKTHYECKHE PA0OThI:

[TpakTrueckass pabora Ne 1. «Mcronb30BaHUe pa3/MUHBIX METO/IOB TIpU
W3y4eHUH OMOIOrUUeCcKUX 00BEKTOBY.

Tema 2. JKuBble cUCTeMbI M UX OpraHu3anus.

JKuBbie cucTembl (OMoOCHCTEMBI) KaK MpeMeT u3yueHus: ouosoruu. OTidune
JKUBBIX CUCTEM OT HEOPraHWYeCKOW MPUPO/BI.

CaoticTBa OMocHCcTEM U WX pa3HooOpa3ue. YPOBHHM OpraHM3alyi OMOCUCTeM:
MOJIEKY/ISIDHBIM, KJIETOUHbIM, TKaHeBbId, OpraHW3MeHHbId, MOMYJISLIMOHHO-
BU/IOBOM, 3KOCHCTEMHBIHN (OMOreolieHOTUYeCKU ), OMochepHbIii.

JdeMoHCcTpanuu:

Tabsuibl U cxeMbl: « OCHOBHbIE TIPU3HAKU >KU3HW», «YPOBHU OpraHu3aliuu
JKABOU MPUPOABI».

O6opyaoBanue: Moziesb MoJieKybl JJHK.

Tema 3. XumMHueckuil COCTaB U CTPOEHUE K/IeTKH.

XVWMUYECKUM COCTaB KJI€TKU. XUMHUYECKUe 3JeMEeHThl: MaKpO3JeMEeHTHI,
MUKpO3/1eMeHThl. Bojja 1 MrUHepasibHbIe BellleCTBa.

@yHKIMA BOAbl M MUHepa/ibHbIX BelleCcTB B KieTke. IlognepykaHue
OCMOTHUEeCKOT0 OasaHca.

Benku. CoctaB ¥ CTpoeHHWe 0elkoB. AMHUHOKHC/IOTBI — MOHOMEpPBI OeJ/IKOB.
He3ameHrMbIe ¥ 3aMeHHWMble aMUHOKHC/IOTbI. AMUHOKUC/IOTHBIN COCTaB. Y POBHU
CTPYKTYpbl 0e/lkoBOW MoOJieKy/ibl (TIepBUYHAsl, BTOPWUYHAs, TpPeTUYHas U
yeTBepTHYHAsE CTPYKTypa). XHWMUYecKue cBoicTBa 0OenkoB. buonoruueckue
¢byHKLMY OenKOB.



depmMeHTbl — OuHosoruueckue KartanauszaTopbl. CrTpoeHue depMeHTa:
aKTUBHBIM I[eHTp, cyOcTpaTHas crerupuuHoCTh. KodepMmeHTb. BHUTaMUHBL
OTnuusi GepMeHTOB OT HEOPraHUUeCKUX KaTaln3aTOpPOB.

YrneBoAbl: MOHOcaxapwbl  (T/TIOKO3a, pubo3a U /Ie30Kcupr003a),
avcaxapujbpl (caxapos3a, JiakTo3a) M TojMcaxapuzbl (Kpaxmas, TIJIMKOTEH,
Lje/ITr0/103a). brosiornueckre QyHKUWU yriaeBOZOB.

Jlunuger:  Tpuravuepubl, ¢Gochomunuael, crepougnl. ['UapoduILHO-
rugpodobHble  cBolicTBa. buonornueckve QyHkumu smnuzoB.  CpaBHeHMe
yT7IeBO/I0B, O€KOB U IUMH/IOB KaK NCTOUHUKOB YHEPTHH.

Hykneunoseie xkuciotel: JIHK wu PHK. Hykneotugsl — MOHOMepEI
HYK/IeMHOBBIX KUCI0T. Ctpoenue u ¢yHkiuu [JHK. Ctpoenue u ¢pynkiuu PHK.
Bunbl PHK. AT®: ctpoenue u pyHKLMM.

[{uTonorus — Hayka o KieTke. KyieTouHasi Teopusi — MpUMep B3aUMO/IeUCTBUS
yjel 1 (PakTOB B HAYUHOM IMO3HaHUU. MeTO bl U3yyeHUsl KIeTKHU.

KneTka Kak 1esiocTHass »kuBasi cuctema. OOIMe MpU3HAKK KIIETOK:
3aMKHyTasi Hapy>kHass mMemOpaHa, Mosiekyibl JJHK Kak reHeTHUecKwi armapar,
cucTeMa CUHTe3a besika.

Tunbl K/IETOK: JyKapuoTUUecKas W Tpokapuotuueckas. OcobeHHOCTH
CTPOeHMsI TIPOKapUOTHUeCKOW KieTku. KierouHasi creHka Oakrepwii. CTpoeHue
9YKapuoOTHUYeCKOW K/ieTKM. OCHOBHbIE OT/IWYMSI DPACTUTENbHOM, >XUBOTHOU U
rprUOHON KJIEeTKU.

[ToBepXHOCTHbIE CTPYKTYPbI KJIETOK — K/I€TOYHAas CTeHKa, [VIMKOKa/JIUuKC, UX
dynkiun. [11a3mMatryeckasi MemOpaHa, eé cBoiicTBa U ¢yHKIMH. [{uToryia3ma u eé
opraHougbl. OgHOoMeMOpaHHbIe opraHouabl Kaetku: IIIC, ammapat I'onbmku,
m30CcoMbl.  [lojlyaBTOHOMHBIE OPraHOWbI K/I€TKHU: MUTOXOH/JPHUU, ILIACTU/BL.
[TpoucxoxaeHre MHUTOXOHAPUNA W TiacTvj. Buabl miactua. HemembpaHHBIE
OpraHoOU/Ibl KJIeTKU: pUOOCOMBI, KJIE€TOUHbINA I[€HTP, LIEHTPHUO/UA, PEeCHUUKH,
JKTYTUKU. OYHKLIMY OPraHouzi0B KjIeTKU. BKiIroueHus.

Snpo — perynsiTOpHBIM 1jeHTp KieTku. CTpoeHue sifipa: simepHas 000/10UKa,
Kapuoruia3ma, XpoMaTHH, spbIIIKO. XPOMOCOMBI.

TpaHCIIopT BelLecTB B KeTKe.

JdeMoHCcTpanuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. IllBanH, M. llneligeH, P. Bupxos, [Ix.
Yorcon, @. Kpuk, M. Yunkuuc, P. ®pandkiuH, K. M. bap.

Huarpammebl:  «PacripefjeneHve XUMHUYECKUX 3/IEMEHTOB B  HEXUBOMU
nipupojie», «PacrpejeneHrve XMuMAUeCKUX 3JIEMEHTOB B JKUBOU MPUPOZE».

Tabmuipel 1 cxembl: «Ileproanueckass Tabnuila XUMHYECKHX 37IEMEHTOBY,
«CTpoeHue MOJIEKYIbl BO/IbI», «buocrHTe3 Oesika», «CTpoeHre MOJIEKYIbI Oe/ika»,
«Ctpoenue epmenTta», «HyknenHoBble KUCAOTh. IHK», «CTpoeHue MoJieKy/ibl



AT®», «CTpoeHHe 3YKapUOTUUECKOM K/IeTKW», «CTpoeHre >KUBOTHOU KJIeTKU»,
«CTpoeHMe pacTUTe/NIbHOW KileTKW», «CTpoeHHe TPOKapUOTHUYeCKOW KIIeTKU»,
«CTpoenue sifipa KIeTKU», «YTJIeBOAbI», «JIunmuab».

OOGopyaoBaHMe: CBeTOBOM MHMKDPOCKOI, 00OpyZioBaHWe [Jisi TPOBe/IeHHs
HaOJTIO/IeHUH, W3MepeHHH, SKCIIePUMEHTOB, MHKpOIIperiapaThl pPaCTUTE/bHBIX,
JKUBOTHBIX U OaKTepuaibHbIX KIETOK.

JIaGopaTopHbIe U MPAKTHYECKHE PA0OThI:

JlabopaTtopHasi pabora Ne 1. «M3yueHue KaTaJUTUUECKON aKTUBHOCTHU
(epMeHTOB (Ha MpUMepe amu/a3bl UK KaTaiasbl)».

JlaboparopHasi pabora Ne 2. «M3yueHWe CTpOeHHSI KJIETOK paCTeHWH,
JKUBOTHBIX W OaKTepuid 110/ MUKPOCKOIIOM Ha T'OTOBBIX MHKpOIIperiapaTtax h uX
ornuvcaHue».

Tema 4. ) Ku3zHeiesAITe/IbHOCTb K/IeTKH.

OOMeH BelleCTB, WM MeTab0/n3M. ACCUMUISLUS (TIIaCTUUeCKU 0OMeH) U
JUCCUMUSAILMA (HepreTuueckuii obmeH) — JBe CTOPOHBI €IMHOr0 Ipoljecca
MeTabom3ma. Ponb 3aKOHOB COXpaHeHHWs BeIeCTB U YHEPrHMM B TTOHWUMAHUU
MeTabo/u3Ma.

Tunbl 06MeHa BelrecTB: aBTOTPO(MHLIN U reTepoTpodHbIA. Posib hepmeHTOB
B 0OMeHe BeIIecTB U TTPeBpalljeH|H SHEPTUU B K/IeTKe.

®otocunTe3. CBeroBasi U TemMHOBas (a3bl (oTocuHTe3a. Peakuuu
dborocunTe3a. IbPeKTUBHOCTL POTOCHHTe3a. 3HaueHHe (OTOCHUHTe3a sl )KU3HU
Ha 3emsie. BusiHue ycioBUi cpefibl Ha (DOTOCHHTE3 U CITOCOOBI MOBBIIIEHHUS €T
MPOAYKTUBHOCTU Y KYJIbTYPHBIX PaCT€HUU.

XeMocuHTe3. XeMOCHHTe3Upylolie Oakrepuu. 3HaueHHe XeMOCHHTe3a [Jist
JKU3HU Ha 3eMiie.

OHepreTuueckuii oOMeH B KjeTke. PaciijeriieHue BelljeCTB, BbijieieHUe U
AaKKyMyJIIDOBaHWE SHEPrUd B K/IeTKe. OTalbl >SHEPreTHYeckoro obOMeHa.
I'mukonu3. BpoxxeHnue u ero BuAbl. Kuc/iopomHoe OKUC/IeHUe, WA KJIEeTOUHOe
JbIXaHue. OKuc/MTenbHOE dbochopunupoBanue. IO (PheKTUBHOCTH
JHepreTUyeckoro obmeHa.

Peakijun wmaTpuyHOro cuHre3a. ['‘eHernueckass wuHpopmauus u [THK.
Peanuzaius reHeTruecko WH(pOpMalMd B KiieTKe. ['eHeTUUeCKHUW KOJ U €ero
cBoiictBa. TpaHckpunius — MaTpuuHblid cuHTe3 PHK. TpaHcnsius — 6uocuHTe3
Genka. Ortambl TpaHCasAuu. KopupoBaHue aMuHOKHCIOT. Pomb pubocom B
brocuHTe3e Oenka.

HeknetouHsle (hopmbl )KU3HU — BUPYyChl. IcTopusi oTKpbITUSE BUpycoB (/. U.
MBaHoBckuii). OCOOEHHOCTH CTPOEHUs U JKU3HEHHOTO IMK/Ia BHUPYCOB.
baktepuodaru. bosesHn pacTeHud, J>XMBOTHBIX W Ue/IOBEKa, BbI3bIBaeMble
BUpycamu. Bupyc ummyHozeduimra uenoBeka (BUY) — Bo30yautens CITA/a.



OOpaTHasi ~ TpPaHCKpWIILIWS,  peBepTa3a W  wuHTerpa3a. IIpodwunakTHka
pacIipocTpaHeHUsI BUDYCHBIX 3a00/1eBaHUH.

JdeMoHcTpanuu:

[Toptpetsl: H. K. KonbijoB, [I. . BaHoBckul, K. A. Tumupsizes.

Tabmuupbl U cxembl: «TUIbl TUTaHUS», «MeTabonmu3m», «MUTOXOHAPUS»,
«DHepreTUYecKuii o0meH», «Xmopomact», «PorocuHTe3», «Ctpoenue [THK»,
«Ctpoenue U (HyHKIMOHUPOBaHUe TeHa», «CrHTe3 besika», «I'eHeTHUeCKUd Koy,
«Bupycei», «baktepruodarn», «CTpoeHue M >ku3HeHHbIM LUKA Bupyca CIIW/a,
bakrepuodara», «Pervmmkarys [THK».

Ob6opyaoBanue: Mojenu-anTukanyu «Yasoenve [JHK w TpaHCKpumiusi»,
«brocunTe3 6enka», «CTpoeHue KIeTKu», Mojienb CTpYKTypbl JTHK.

Tema 5. PasMHOXKeHHe ¥ MHAMBH/ya/IbHOE Pa3BUTHE OPraHUu3MOB.

K/ieTOuHbIM LMK/, WIM >KU3HEeHHbIM LUK KieTKu. VHTepdasza v MUTO3.
[Tpoueccel, mpoTekawoljve B uHTepdasze. Pervkaius — peakius MaTPUYHOTO
cuate3a [THK. CtpoeHwe XpomMocoM. XpOMOCOMHBLIM HabOp — KapHOTHIL
IWruiouiHbIE W TaIVIOWJHBIM ~ XPOMOCOMHBIE ~ HAbOOpbl.  XpOMaTH[BI.
LluTosioruueckrie OCHOBbI  pa3sMHOXKEHUSI M UWHJWBU/JYalbHOIO  pPa3BUTHSA
OpraHuW3MOB.

Henenve knetku — muto3. Craauu murtosa. IIpoueccsl, npoucxojsdiiue Ha
pasHbIX CTaAusIX MUTO3a. bruosornueckuii CMbIC MUTO3a.

[TporpammupyeMasi Tubesb KIeTKH — arlornTo3.

dopmbl pa3MHOKeHHsT OpraHU3MOB: Oecriosioe U mojioBoe. Bupl 6ecrionoro
pasMHOXKEHMS: [iejleHue HaJBoe, II0YKOBaHUWe OJHO- W MHOTOKJ/IeTOYHBIX,
criopoo0Opa3oBaHie, BereTaTUBHOe pa3MHOXKeHUe. VICKyCCTBeHHOe K/IOHHPOBaHUe
OPraHKW3MOB, ero 3HaueHue [1J1s1 CeJIeKLUU.

[TosioBOe pa3MHOKEHHE, ero OT/INUMS OT 6ecIioioro.

Metio3. Craguu Meiio3a. [Iporjecchl, TpouCXo/sile Ha CTafusiX MeKo3a.
[ToBemeHnne xpomocoM B Meko3e. KpoccuHroBep. buosorvueckuii CMbICT U
3HaueHue Mero3a.

'ameToreHes — mpoljecc 00Opa3oBaHUsI TOJOBBIX K/IETOK Yy >XUBOTHBIX.
[TosioBBIE >Keme3bl: CEeMEHHUKH W SIMYHMKH. OOpa3oBaHue ¥ pa3BUTHE ITOIOBBIX
KJIETOK — rameT (CriepMaTo30ujl, suleK/ieTKa) — CIriepMaTtoreHe3 M OBOTeHe3.
Oco0eHHOCTH CTPOeHUsI SUIEK/IeTOK U CrepMaro30uioB. OTIo0TBOPEHUeE.
[TapTeHoreHes.

WuauBuayanbHOoe pa3BuTHe (OHTOreHe3). OMOpHOHA/NLHOE  pa3BUTHE
(3MbOpuoreHe3). OTanbl 3MOPUOHATILHOTO Pa3BUTHS Y TO3BOHOUHBIX >KUBOTHBIX:
npobsieHye, TacTpy/isiiiusi, opraHoreHe3. [TocTamOpuoHanbHOe pa3BUTHE. THIIBI
TOCTAMOPHUOHA/ILHOTO pa3BUTUsS: TIpsMOe, HenpsiMoe (JTMUWHOUYHOe). BrwmsiHue



cpeabl Ha pa3sBUTHE OPraHU3MOB, (aKTOPbBI, CIIOCOOHBLIE BBLI3LIBATH BPOXKIEHHBIE
YPOZCTBA.

Poct u pas3Buthe pacTeHui. OHTOTreHe3 LIBETKOBOI'O paCTeHMs: CTpOeHUe
CeMeHHM, CTaIuy Pa3BUTUSI.

JeMoHCcTpanuu:

Tabmuiel ¥ cxeMbl: «®POpMbI pa3sMHOXKEHHSI OpraHuU3MOB», «JIBOiHOe
OIUVIOJOTBOPEHME Y LBETKOBBIX pacTeHul», «BereratuBHOe pa3MHOXKeHHe
pacteHuii», «/lemeHrie kieTkn Oakrepuii», «CTpoeHHe TIOJIOBBIX KJIETOK»,
«CTpoeHune xpomMocoMbl», «KneTtounwiri 1ukm», «Perukauus [JHK», «Mwutos»,
«Meii03», «[Ipsgmoe u HenpsiMmoe pa3BUTHe», «['amMeToreHe3 y MaeKOMUTAOLUX U
yejioBeKa», « OCHOBHbBIE CTaZIJUA OHTOT€He3a».

Ob6opyaoBaHue: MUKPOCKOT, MMKpOMperiapaThl «CnepMaTo30U/ibl
MJIEKOTIUTAIOLLero», «SHlleKneTka MJeKoNUTarollero», «KapuokuHes B K/eTKax
KOpelllKa JiyKa», MarHuTHas MOJe/b-alruiuKanus «/lesieHue KIeTKu», MOJeslb
OHK, moznenb meTaazHOM XPOMOCOMBI.

JIabopaTopHbIe U MPpaKTHYeCKHe PadoThbI:

JlabopaTtopHasi pabora Ne 3. «HaOmomeHre MHUTO3a B K/I€TKaX KOHUMKA
KOpelLIKa JiyKa Ha TOTOBBbIX MUKpPOIperaparax».

JlaboparopHasi pabora Ne 4. «V3yueHuwe CTpOEHHSI TIOJOBBIX KJ/IETOK Ha
rOTOBBIX MUKpOIIpernaparax».

Tema 6. HacsieACTBeHHOCTb U U3MEHUUBOCTH OPraHU3MOB.

[IpeameT v 3a/1auu reHEeTUKU. VICTOpUS pa3BUTHS T€HETUKU. PO/b LIUTOJ/IOTUU
¥ 5MODHOJIOTUM B CTAHOB/IEHWH TE€HeTWKU. BK/aj, pOCCUMMCKMX W 3apy0e’KHBIX
YUEHBIX B pa3BUTHE TEHETHKA. MeToAbl TeHeTHKH (TMOpuaoIoruuecKu,
LIUTOr€HeTUYeCKUH, MOJIeKY/sIpHO-TeHeTuYecKui). (OCHOBHble TeHeTUYecKue
MOHATUS. ['eHeTUUeCKast CUMBOJ/IMKA, UCMOJIb3yeMasi B CXeMaX CKpeIuBaHUM.

3aKOHOMEpPHOCTH Hac/e[0BaHUsl TIPU3HAKOB, yCTaHOB/IeHHble ['. MeHzeneMm.
MoHoruOpuHOe CKpelldBaHHe. 3aKOH eJuHO0-00pasusi THOPHAOB I1€PBOTO
rnokoseHusi. IIpaBUi10 JOMUMHUPOBaHMA. 3aKOH PpacilelyieHus TIPU3HAaKOB.
['uriore3a yucTOTHI rameT. [ToTHOe U HermoJ/IHOe JOMUHHUPOBaHUeE.

IurnOpugHoe  CKpellMBaHHWe. 3aKOH  HE3aBUCHMMOrO  Hac/ie[OBaHUs
NPU3HAKOB.  [IUTOreHeTMUeCKHe  OCHOBbI  JUTHOPUJHOTO  CKpeIMBaHUSI.
AHanu3upymolljee cKpeluBaHue. Vcrionp30BaHue aHaIM3UPYIOLLEro CKpeLiBaHus
JI7IS OTIpeZie/IeHHsI TeHOTHIIA 0COOH.

CuerieHHOe  HacjeZijoBaHWe Tpu3HakoB. Pabora T. Moprana 110
CLIeIVIeHHOMY HacJ/leZloBaHUIO reHOB. HapyllleHue clernieHyst TeHOB B pe3yJ/ibTare
KPOCCHUHTOBepa.

XpOoMOCOMHasl Teopus Hac/Ie[CTBEHHOCTU. ['eHeTUUYeCKre KapThl.



['eHeTnkKa moJsia. XpOMOCOMHOE OmpejieJieHhe MoJia. AyTOCOMBI U TIOJIOBbIe
xpoMocoMbl. ['omMorameTHble MW TreTeporamMeTHble OpraHusMbl. HaciegoBaHue
TIPU3HAKOB, CLIETJIEHHBIX C TIOJIOM.

M3meHunBOCTb. BY/bl 13MEHUMBOCTHU: HEHAC/IeICTBEHHAs U Hac/leICTBeHHaAs.
Ponb  cpegpl B HeEHacAe[CTBEHHOM  M3MEHUYMBOCTU.  XapaKTepHUCTUKa
MO (PHKaLIMOHHOW U3MEHUMBOCTU. BapuallMoHHBIN psii 1 BapyallMOHHasi KpUBasl.
Hopma peakuumu mnpusHaka. Ko/uecTBeHHble M KauyeCTBEHHbIE TMPU3HAKU U KX
HopMa peakuu. CBoKCTBa MOAU(MUKALIMOHHOW U3MEHUHBOCTH.

HacsieqcTBeHHasi, WM TeHOTUIIAYECKas, W3MEHUYMBOCTb. KomOuHaTHBHas
W3MEHUMBOCTb. Meii0o3 U TIOJIOBOM TMpOIlecC — OCHOBAa KOMOWHATHUBHOU
VM3MEHUYMBOCTU. MyTaljmoHHasi u3MeHUMBOCThb. Kinaccudukaiys MyTaljii: reHHbIe,
XPOMOCOMHBIe, TeHOMHbIe. HacToTa U NMPUUKHBI MyTaliui. MyTareHHble (JaKTOpHI.
3aKOH TOMOJIOTUUECKHUX PSIZIOB B Hac/eCTBeHHOU uaMeHunBocty H. V1. BaBusoga.

BHesiiepHasi Hac/ie[JCTBEHHOCTb ¥ U3MEHUYUBOCTb.

'eHeTnka uyesoBeka. KapuoTtumn uesnoBeka. OCHOBHblE MeTOZbl T€HETUKU
ye/I0BeKa: TeHealornueCKui, O/IM3HeI0BbIM, [UTOreHeTHUeCKUH, OMOXUMUYECKUH,
MOJIEKY/ISIDHO-TeHeTUUeCKUU. CoBpemeHHOe onpejiesieHUe reHOTUIa:
MO/THOTEHOMHO€E CeKBEeHUWPOBaHWe, TeHOTUIMUPOBAHWE, B TOM UYUC/Ie C TTOMOIIbIO
[MlP-ananu3a. HacneacTBeHHble 3a0osieBaHUSI uesioBeKa: TeHHble 0o0se3HH,
Ooe3HM C HaC/IeJCTBEHHOW MpeApacIio/io)KeHHOCThIO, XPOMOCOMHBIE 00JIe3HH.
ComaTtuueckve U TreHepaTuBHble MyTaluud. CTBOJIOBblE KJI€TKU. [IpUHLUIBI
3[J0pPOBOTr'0 0Opa3a >KU3HH, TUAarHOCTUKH, TPOMUIAKTUKA U JIeUeHUs TeHeTUUeCKUX
bone3Heil. MeqUKO-TeHETHUECKOe KOHCY/IbTUPOBAaHUWE. 3HaueHHWe MeUI[MHCKOU
reHeTUKH B MpeJiOTBpallleHUH U JieueHWY TeHeTUueCcKuX 3abo/ieBaHui yesioBeka.

JdeMoHcTpanuu:

[Toptpetsr: I'. MeHgens, T. Mopran, I'. ge @pus, C. C. YerBepukos, H. B.
Tumodees-PecoBckuii, H. V1. BaBunos.

Tabmubl ¥ cxembl:  «MOHOrMOpPHAHOe  CKpell[UBaHWe U €ro
LIUTOTeHeTHYecKass OCHOBa», «3aKOH pacliellyieHusi U ero LUTOoreHeTHuecKas
OCHOBa», «3aKOH UHCTOTBI  TrameT»,  «JIurubpugHOE  CKpeIjUBaHUe»,
«[dutonornueckve  OCHOBbI ~ JAWTMOPUIHOTO  CKpellluBaHUsi»,  «Melio3»,
«B3aumogeiicTBie alie/ibHBIX TeHOB», «l'eHeTMUeCcKHWe KapThl pacTeHHH,
JKUBOTHBIX U 4YejloBeKa», «['eHeTwKa r0jia», «3aKOHOMEpPHOCTU HacJ/ie[0BaHUs,
CLIeTVIEHHOTO C mosioM», «KapuoTumbl uejioBeKa M >KUBOTHBIX», «BubI
W3MEHUYMBOCTU», «Moau(ukalmoHHass HW3MeHUHMBOCThb», «HacimenoBaHue pesyc-
dakTopa», «I'eHeTHKa rpynn KPoBU», «MyTallMOHHasi U3MEHUUBOCTb».

OOGopyaoBaHue: Mo/leM-anTIMKalui  «MOHOTHOpHUHOe CKpel[UBaHue»,
«HerosiHoe goMuHMpOBaHMEe», «/IUrHOpuAHOe CKpeluBaHue», «IlepeKpécT



XpPOMOCOM», MMKPOCKOIN W MHUKporpenapatr «/po3odwuna» (Hopma, MyTauuu
(dhopMBbI KpbUTbEB U OKPACKH TeJia), repbapuii «I"'opox TTOCEeBHOMN».

JIaGopaTopHbIe U MPAKTHYECKHE PA0OThI:

JlabopartopHasi pabota Ne 5. «M3yueHHWe pe3y/ibTaTOB MOHOTHOPHAHOTO U
OUTUOPUIHOTO CKPEelUBaHus y Ap030Ghu/bl Ha TOTOBBIX MUKPOTIperapaTax».

JlabopartopHasi pabota Ne 6. «/3yueHre MoaAn(UKAIMOHHON WU3MEHUHUBOCTH,
MOCTPOEHUE BapUALIMOHHOTO Psi/ia U BapUaL[MOHHON KPUBOW».

JlabopartopHasi pabora Ne 7. «AHanmu3 MyTaruil y Apo30(uibl Ha TOTOBBIX
MUKpoIperiapaTax».

[Tpaktnueckass pabora Ne 2. «CocTaBleHHe U aHaIM3 POJIOCIOBHBIX
yeJjioBeKa».

Tema 7. Ceneknusi opranu3MoB. OCHOBbI 0MOTEXHO/IOTHH.

Cenekuus Kak HaykKa M IpoLiecC. 3apoXK[eHue CeyleKLUU U [JOMeCTUKAaL[Us.
Yuenne H. U. BaBuioBa 0 I[eHTpax TIPOMCXOXAEHHWS U MHOTroobpasus
KYJIbTYPHBIX pacTeHuh. LIeHTpbl MPOUCXOXKJEHUs AOMallHUX >KUBOTHBIX. COpT,
1opo/Ja, LITaMM.

CoBpeMeHHbIe MeTO/bI CcefeKIMU. MacCOBBIM U MHAUBUYA/IbHbIN 0TOODHI B
ceneKLUM pacTeHWd U >KUBOTHBIX. OlleHKa 5KcTepbepa. bin3kopoacTBeHHOe
cKpelvBaHue — WHOpuAWHT. Yuctas suHus. CKpellvBaHWe UYKWCTHIX JIMHUM.
Ietepo3uc, wiv TubpuaHas cuia. HepoicTBeHHOe CKpellfiBaHUe — ayTOPWWHT.
OtpanénHas TuOpuau3almss W e€ ycrexu. VICKyCCTBeHHBIM MyTareHe3s U
MoJTyueHWe TIOJIUIUIOUI0B. [JOCTH)KeHUsT CeJIeKL[UM pacTeHWM, J>XUBOTHBIX U
MUKPOOPraHU3MOB.

buoTexHosioruss Kak OTpac/b IIPOM3BO/CTBA. ['eHHas WHXeHepus. JTarlbl
co3panusi pekombuHaHTHOM [JHK u TpaHCreHHbIX OpraHuW3MoB. KreTouHas
vHXeHepus. KieTouHble Ky/abTypbl. MUKPOK/JIOHA/IbHOE Pa3MHOKEHUE paCTeHUM.
K/ioHrMpoBaHUWe BBICOKOMPOJYKTUBHBIX  CEJIbCKOXO3MCTBEHHBIX OpPraHW3MOB.

OKojoruueckue M 3Tudeckue  mnpobsembl. I'MO  —  reHeTUuecku
MOAU(MULIMPOBAaHHBIE OPraHU3MBI.
leMOHCTpaLuu:

[Toptpersr: H. W. Basunos, . B. Muuypun, I'. /1. Kaprneuenko, M. .
VBaHOB.

Tabmuiel ¥ cxeMmbl: KapTa «L[eHTpBI TMPOUCXOXKIAEHWS ¥ MHOroobpasus
KYJIbTYPHBIX pacTeHui», «Ilopobl JOMAIIHUX >KUBOTHBIX», «COpTa KYJIbTYPHBIX
pacteHui», «OTaanéHHas rudpuau3anms», «PaboTe! akagemuka M. @. ViBaHOBa»,
«[Tomumnnougusi», «OO0beKTbl OHOTEeXHOJOTHN», «KileTouHble KYJIbTYphl W
KJIOHMpOBaHUe», « KOHCTpyupoBaHue U IepeHoC reHOB, XPOMOCOM».

OO6opyaoBaHMe: MyJIsKU TUIOZI0B ¥ KOPHETIJIOOB AUKUX (hOPM U KYJ/IbTYPHBIX
COpTOB pacTeHui, repbapuii «CenbCKOX035IHCTBEHHbIE PACTEHUS.



JIaGopaTopHbIe M MPpaKTHYeCKHe PadoThI:

OKCcKypcuss «OCHOBHbIE MeTOAbl U [JOCTWKEHHs CeeKLUW pacTeHur W
JKABOTHBIX (Ha CeJIeKL[MOHHYIO CTaHLMIO, TIJIEMEHHY0 bepmy,
COPTOMCIIbITATe/IbHBIM ~ yUacTOK, B TeIUTMUHOe XO3siCTBO, JjabopaTopuio
arpOyYHUBEPCUTETA UM HAYUHOT'O LIeHTPa)».

11 K/TIACC

Tema 1. DBo/IIOLIHOHHAA 0HO0/IOTHA.

[IpeanockIKM BO3HUKHOBEHUSI 5BOJIIOLIMOHHOW TEOPUHU. OBOJIFOL[MOHHAS
TEOpHUsI U eé MecTo B OuWonoruu. BiusiHue 3BOIOI[MOHHON TEOpUM Ha pa3BUTHE
Ouosiorvu U APYTUX HayK.

CeuperenbcTtBa 3Bo/OLMU. IlaseoHToNnornyeckue: mocie0BaTe/IbHOCTh
MOSIBJIEHUS BUZIOB B Ma/JIeOHTOJIOTUUECKOM JIETOMMUCH, TepexoAHble (OPMBI.
buoreorpaduueckue: cxo[CTBO U pa3inuve payH U (GJiop MaTepUKOB U OCTPOBOB.

OMOpuosioTHuecKe: CXO/CTBA W pa3ivuvs SMOPUOHOB pa3HbIX BHUJIOB
M03BOHOYHBbIX. (CpaBHUTEIbHO-aHATOMUYECKHe: TOMOJIOTUYHbIe, aHa/l0TUYHbIe,
pyAWMeHTapHble OpraHbl, aTaBU3MbI. MOJIEKy/IApHO-OMOXUMHUYECKHe: CXOJCTBO
MEeXaHU3MOB HAaC/e/ICTBEHHOCTY U OCHOBHBIX MeTab0/IMuecKuxX IyTed y Bcex
OpraHu3MOB.

OBomoLoHHasg Teopus Y. [lapBuHa. IIpeAnoceuiKu BO3HUKHOBEHUSA
JapBUHM3Ma. [IBYDKYIIMe CWIbI 3BOJIIOIMH BUJOB 110 JlapBUHY (M30BITOUHOE
pa3sMHOKeHHe TPU OrPaHUUYEeHHOCTU pPeCcypCOB, Heorpefe/iéHHass W3MeHUUBOCTb,
bopnba 3a cyljecTBOBaHUe, eCTeCTBEHHbBIN 0TOOD).

CunteTtnueckas Teopus 3BomoLuu (CTO) U eé 0CHOBHBIE MOJIOKEHUSI.

Mukpossostonus. [lonynsiuysa Kak eJruHULA BUA U 3BOJIFOLIUH.

Oewxylqre cuibl (hakTopbl) 5BOMIOLUU BHUJOB B mpupoje. MyTalMOHHbIN
rpoliecC ¥ KOMOWHATWBHasi U3MEHUYMBOCTh. [lOmy/siiiMOHHbIE BOJIHBI U Jpeid
reHoB. M30/0us1 U MUrpauus.

EctecTBeHHBIM O0TOOpD — HarpaBasiOmuid  (akTop 3BomONUA. DPOpPMbI
ecTeCTBEHHOT0 0TOOpa.

ITpucrioco6/1eHHOCTh OPraHW3MOB KaK pe3yJ/bTaT 3BOMIONUH. [IpuMepsl
TIpUCITOCOOIeHN y OpraHu3MoB. ApomMoph03bl U WAWO-afanTalyu.

Bug wu  BupoobOpaszoBanue. Kpurtepuu Buza. OcHOBHble  (OPMBI
BUZ000pa3oBaHusi: reorpaduueckoe, SKOI0rMUECKOe.

MakposBosonusi.  Popmbl  3BOMOLMM:  (pUIETUYECKasl, [JVBepreHTHas,
KOHBepreHTHasi, mapasiiesnbHas. Heo6paTMMoCTb 3BO/IOLIUN.

[IpoucxoxgeHue OT HeclelMaJu3upOBaHHbIX MpegkoB. [Iporpeccupytoljas
crieLuanuv3anus. AJjarnTUBHAas paJuaLusi.

JdeMoHcTpanuu:



[Toptpetsl: K. Jlunnen, XK. b. Jlamapk, Y. Hapeun, B. O. KoBaneBckui, K.
M. bap, 3. I'ekkesnib, @. Mrosiep, A. H. CeBep1ioB.
Tabsuiibl U cxembl: «Pa3BuTHe opraHruecKoro Mupa Ha 3eme», «3apoAbIiin

II0O3BOHOUHBIX  JKUBOTHBIX»,  «ApXeonTepukc», «®opMmbl  OOppOBI  3a
CyliecTBoBaHUe», «EcTecTBeHHBIM 0TOOP», «MHOrooOpas3ne COPTOB pacTeHHi»,
«MHoroo0pa3sue T10pOJ, JKUBOTHBIX», «[Tonynauun», «MyTaroHHas

W3MEHUMBOCTb», «Apomopdo3bl», «Manoaaarnraiun», «OOIjas gereHeparus»,
«/IBWKylrMe Cuabl 3BOJIIOLMW», «Kapra-cxema wMapuipyra IyTeliectBus Y.
HapBuHa», «bopnba 3a cyiectBoBaHue», «IIpucrocobeHHOCT, OpraHHU3MOBY,
«['eorpaduueckoe BHU000pa3oBaHue», « IKOJIOTHUECKOe BUI000pa30BaHUe».

OOGopyaoBaHue: KOJITIEKIUSI HACEKOMBIX C Pa3/MYHBIMH THUIAMH OKpaCKH,
Habop TVIOZIOB W CeMsiH, KosuieKius «[Ipumepbl 3all[UTHBIX TIPUCITOCOOTeHUNA Y
JKUBOTHBIX», Mofiesib «OCHOBHBIE HarpaBeHUs 3BOJIIOLMNW», 0O0BEMHas MOJesb
«CTpoeHue rojiIoBHOTO MO3ra I03BOHOYHBIX».

buoreorpadguueckasi kapta Mupa, Ko/uleKiusi «®PopMbl COXPaHHOCTH
WCKOMAaeMbIX >KUBOTHBIX U pacTeHul», Mojenb anmavkaius «llepekpéct
XpOMOCOM», B/aXKHble mperapaTbl «Pa3BuTtue Hacekomoro», «Pa3Butue
JSITYLIKW», MUKporipernapaT «/lpo3oduna» (Hopma, myTaluu (OpMbI KPbUILEB U
OKpacKH TeJa).

JIaGopaTopHbIe U MPAKTHYECKHE PA0OThI:

JlabopartopHasi pabota Ne 1. «CpaBHeHHEe BUJOB IO MOP(HOIOTUUECKOMY
KPUTEPUIO».

JlabopaTopHast pabota Ne 2. «OmmcaHue MpUCrocobeHHOCTH OpraHHu3Ma 1
€6 OTHOCUTEJIbHOT0 XapaKTepa».

Tema 2. Bo3HUKHOBeHMe U pa3BUTHe )XM3HU Ha 3eMie.

[oHayuHble TIpe[CTaB/eHUs] O 3apOXXAEHWU >KWU3HU. HayuHble TUIIOTe3bl
BO3HUKHOBEHHUSI >KU3HM Ha 3emsie: abuoreHe3 W TlaHCTIepMHUs. XUMUUeCKast
3BOJIIOLUSI. AOUOTeHHbI CUHTE3 OpraHWYecKHWX BellleCTB W3 HeOpraHuuyecKUX.
JKCrepuMeHTa/lbHOe TIOATBePXKAeHe XUMUUeCKOM 3BOJIOLMA. HayanbHble 3Tarbl
6uoiornueckor 3Bosoiuu. ['unore3a PHK-mupa. ®opmupoBaHye MemMOpaHHBIX
CTPYKTYP U BO3HHUKHOBEHHE NPOTOK/IeTKU. [lepBble KIeTKM U MX 3BOJIFOLHS.
@opMHpOBaHKEe OCHOBHBIX I'PYIII )KUBbIX OPraHU3MOB.

Pa3BuTHe Xu3HU Ha 3emsie MO 3paMm U nepuojaM. Karapxei. Apxeiickas u
rpoTepo3oiickast 3pbl. [lanmeo3olickasi 3pa W €€ TepUOAbl: KeMOPUMCKUM,
Op/IOBUKCKUM, CUITYPUNCKWH, IEBOHCKWH, KAMEHHOYTOJIbHbIN, TTEPMCKUM.

Me3030licKasi 5pa U eé Mepuo/ibl: TPUaCOBbIN, FOPCKUI, MEJIOBOM.

KaitHo30MCKasi 3pa W €€ Tepuofbl: Ta7e0reHOBbIM, HEeOTreHOBBIU,
AHTPOTOT€HOBBIU.



XapakTepucTUKa K/iMMaTa Y reojoruyeckux mporeccoB. OCHOBHbIE 3Tallbl
SBO/TIOLIMA PACTUTETBHOTO W >XMBOTHOrO MHpa. ApomMopdo3bl y pacTeHui U
JKUBOTHBIX. [TosiB/IeHMe, pacliBeT U BbIMUpaHWe TPy >KUBbIX OPraHU3MOB.

CucremMa OpraHMuUeCcKOro MHpa KakK OTpakeHue 3BOMIOLMA. (OCHOBHbBIE
CcUCTeMaTU4eCcKye rpyniibl OpraHru3MOoB.

OBOJIIOLMSA UesioBeKa. AHTPOIOJIOTHs Kak HaykKa. Pa3BuTHe mpeACcTaB/leHUAN O
MPOUCXOXKJEHUU 4YesioBeKa. MeToabl u3yuyeHuss aHTpornoreHe3a. CxofcTBa U
pas3/inuus yeaoBeKa U )XUBOTHBIX. CucTeMaTUuecKoe MOJI0KeHHe uesioBeKa.

dBrxymue CUJIbI (bakTOpHI) aHTPOIIOreHe3a. HacnencrBeHHas
W3MEHUMBOCTb M eCTecTBeHHbIi 0TOOp. OOIecTBeHHbI 00pa3  KU3HHY,
W3rOTOBJIEHHE OPY/IUU TPY/a, MbIIIJIEHUE, Peub.

OCHOBHBIE CTaIUM U BETBU 3BOJIKOL[MU UeI0BeKa: aBCTpasonuTeku, YenoBek
ymensi, YenoBek mnpsamoxojsauui, YenoBeK HeaHAepTaibCKud, YesoBek
pa3yMHbIii. HaxoJKu HCKOTIaeMbIX OCTAaTKOB, BpeMsi CYyIIleCTBOBaHHUs, 00/acTb
pacripocTpaHeHus], 00bEM TOJIOBHOTO MO3ra, 00pa3 >KU3HU, OPY /IS

YenoBeueckre packl. OcHOBHble  Oosblliie  pacbl:  e€BpOIEOHAHAs
(eBpa3uiicKasi),  Herpo-aBCTpajioufiHas  (9KBaTOpHa/bHasi), = MOHIOJOUHAs
(a3marcko-amepukaHcKasi).  UepTel  NpPUCIIOCOOIEHHOCTH  TIpeACTaBUTesel
yesI0BeYeCKUX pac K YC/IOBHUSM CylleCTBOBaHUS. EJWHCTBO 4ye/ioBeueCcKHMX pac.
KpuTturka pacusma.

JeMoHCcTpanuu:

[Toptpetsr: ®. Penu, JI. ITactep, A. N. Omapun, C. Muunep, I'. FOpu, Y.
JapBuH.

Tabmuibl U cxembl: «Bo3HUKHOBeHUe COJIHEUHON CUCTeMbl», «Pa3BuTHe
OpraHuyeckoro Mupa», «PacTuTesnbHasi KieTKa», <« KHWBOTHasg  KJ/leTKa»,
«[IpokapuoTnueckass KieTtka», «CoBpemMeHHas CHCTeMa OpPraHMYecKOro MUpa»,
«CpaBHeHHEe aHAaTOMUUECKWX YepT CTPOEHHUs uelioBeKa W 4Ye/I0BeKOOOpa3HBIX
o6e3bsiH», «OCHOBHbIe MeCTa TIaJIeOHTOJIOTUUECKUX HAXOJO0K  TIPeJKOB
COBPEMEHHOI'0 YeJioBeKa», «/lpeBHelinve moau», «llpeBHue moaun», «I[lepBbie
COBpeMeHHbIe JIIoAn», «He/ioBeueckKre pachbi».

ObGopynoBanue:  Mysspku  «[IpoucxokzeHne — deyoBeka»  (OFOCTBI
aBCTpPAJIONUTEKa, MUTEKaHTPOIla, HeaHJepTajblla, KPOMaHbOHLIA), CJENKU WU
1300pakeHWs] KaMeHHBIX OpPYAMM TepBOOBITHOTO UesioBeKa (KaMHH-UOIIITEPHI,
pyOwna, ckpebGsa), TeoxXpoHojOruueckass Tabsuia, KOIIeKus «PopMbI
COXPaHHOCTU UCKOTaeMbIX )KUBOTHBIX U PACTEHUI».

JIaGopaTopHbIe U MPAKTHYECKHE PA0OTHI:

ITpakTrueckass pabota Ne 1. «l3yueHre HWCKOTIaeMbIX OCTaTKOB PacTeHUN U
JKABOTHBIX B KOJIJIEKLUSIX».



OKCKypcHUsi «DBOJIIOLMSI OPraHM4Yeckoro Mupa Ha 3emse» (B eCTeCTBEHHO-
Hay4HbIV WIU KpaeBeueCKui My3en).

Tema 3. Opranusmsl 4 OKpy’Karolas cpeja.

OKOJIOTHS KakK HayKa. 3a7lauM U pasgesibl 5KOJIOrMyu. MeTo/ bl 3KOJI0rnueCcKux
WCCJIeJOBaHUM. DKOJIOTUUeCKOe MUPOBO33peHNEe COBPEMEHHOT0 YesIOBeKa.

Cpeznbl 00WTaHUSI OpPraHW3MOB: BOJHAs, Ha3e€MHO-BO3/yIlIHasi, MOUBEHHas,
BHYTPUOpPraHU3MeHHasl.

Okosiornyeckre (aktopel. Kiaccudukaius 5KOI0TUUeCKUX (PaKTOPOB:
abuoTuueckre, OWOTHUYECKHE W aHTPOIIOTeHHbIe. [IefiCTBHe 3KOJOTrHYeCKUX
(haKTOpOB Ha OpPraHU3MBblI.

AbGuoTtryeckue (akTOpBI: CBET, TeMITepaTypa, BIaKHOCTb. POTONepruoAn3M.
[TpucriocobneHyst  OpraHU3MOB K  JIeHCTBHUI0O  abMOTHUYecKuX  (DaKTOPOB.
buosiornueckrie pyuTmsl.

buoTtuueckue (hakTOopHI. Byl OMOTHUECKUX  B3aWUMO/IeHCTBUI:
KOHKYpPEeHI[Ysl, XUIIJHUUeCTBO, CUMOUO03 U ero ¢opmel. Ilapa3uTu3m, Kooreparys,
MyTyanu3M, KOMMeHCanu3M (KBapTHUPAHCTBO, HaxX/IeOHMUECTBO). AMeHCasu3M,
HeliTpa/u3M. 3HaueHWe OWUOTHMUYECKHUX B3auUMOIEMCTBUM [IJi CYI[eCTBOBaHUS
OpPraHU3MOB B TTPUPOAHBIX COOOITIeCTBAX.

OKOJIOTUUeCKUe XapaKTePUCTUKKA nonyasuuu. (OCHOBHbIe —T[IOKa3aTesu
TIOMYJISILIUU: YUCJIEHHOCTb, IIJIOTHOCTb, POXJAaeMOCTb, CMEpPTHOCTb, MPUPOCT,
Murpanus. [JvHaMyKa YMC/IeHHOCTH TIOMYJISALUY U €€ peryJisiLusl.

JdeMoHcTpanuu:

[MoptpeTtsl: A. 'ymbonbar, K. ®. Pynbe, 3. ['ekke/ib.

Tabsuiel ¥ cxembl: KapTa «[IpupoaHbie 30HbI 3eMan», «Cpeabl oOUTaHUS
OpraHusmoB», «®@oTornepuogusm», «llonymanuu», «3aKOHOMEPHOCTH pOCTa
YMCIEHHOCTH TIOMY/ISLUY UHPY30pUU-TY PenbKu», «IuieBbie Lenm».

JIaGopaTopHbIe U MPAKTHYECKHE PA0OThI:

JlabopaTopHast pabota Ne 3. «Mopdonoruueckre 0COOeHHOCTH PacTeHUH U3
Pa3HBIX MECT OOUTAHUST».

JlabopaTopHasi pabota Ne 4. «ByvsiHMe cBeTa Ha POCT U pPa3BUTHE UePEHKOB
KoJieyca».

ITpakTrueckast pabota Ne 2. «ITofCUéT TIIOTHOCTHY TTOMYJISI[AN Pa3HBIX BHUOB
pacTeHum».

Tema 4. Coo0111ecTBa M 3K0/I0rH4ecKre CHCTeMBI.

Coob1miecTBo opraHusMoB — OwuolleH03. CTpPyKTyphl OHOIleHO3a: BHOBas,
MPOCTPAHCTBEeHHas, Tpoduueckas (muileBast). Bupbl-qomuHaHTbl. CBfI3M B
ouoreHo3e.

OKonornueckre CUCTeMbl (9kKocuctembl). [loHatve 06 3KocHcTeMe U
buoreorieHo3e. PyHKI[MOHA/TbHbIE KOMITIOHEHTBI 3YKOCHCTEMbI: TIPOAYILIEHTEHI,



KOHCYMEHTBI, peyLieHTbl. KpyroBopoT BelleCcTB U MOTOK SHEePIUU B 3KOCUCTEME.
Tpoduueckue (muileBble) YPOBHU SKOCUCTeMbI. [luieBble Liemu U CETU.
OcHOBHbBIE TIOKa3aTeJd SKOCHUCTeMbI: OHoOMacca, TPOAYKIMS. OKOJIOTUUECKHe
NMUpamMUZibl:  TIPOJAYKLIMM, UMC/IEHHOCTH, OuomMacchl. CBOMCTBa 3KOCUCTEM:
yCTOMYUBOCTh, CAMOPETYJIsALUS, pa3Butre. CyKLeCCHsl.

[Ipupo/iHble 5KOCHUCTEMBbI. DKOCUCTEMbI 036D U peK. DKOCHUCTeMa XBOWHOIO
WJIM LLIWPOKOJIMCTBEHHOTO Jieca.

AHTpOTOreHHble ~ 3KOCUCTeMbI.  ATPO3KOCUCTEMBL.  YPOO3IKOCUCTEMBI.
Bbuonoruyeckoe v X03iCTBeHHOe 3HaUeHUe arpo3KOCUCTeM U ypOOIKOCUCTEM.

buopa3HooOpasve Kak (akTop ycTOWuMBOCTH 3KocucTteM. CoxpaHeHUe
6roslornueckoro pasHoobpasus Ha 3emrie.

Yuenve B. U. BepHagckoro o 6uocdepe. I'paHuilpl, cOCTaB M CTPYKTypa
6uocdepnl. JKuBoe BeriectBo U ero ¢yHkOuu. OcobeHHocTu Omochepnl Kak
r7100a7bHONM  9KOCHCTeMBI. [[iHaMHUUeckoe paBHOBecMe W oOOpaTHasi CBs3b B
ouocdepe.

KpyroBopoThI BellecTB ¥ OMOre0OXUMHUUECKHe LUKIIbI 3/IeMeHTOB (yT/iepoa,
a30Ta). 30Ha/IbHOCTb Ouocdepbl. OCHOBHBIE OMOMBI CYIIIN.

YenoBeuecTBO B OHocdepe 3emi. AHTPOIIOTeHHbIe 3MeHeHUs1 B Orocdepe.
I"no6anbHbIe 3K00rHYecKHe MpoOIeMbl.

Cocy1iecTBoBaHue TIPUPO/bI U yeji0BeuveCTBa. CoxpaHeHue
6riopa3Ho0bOpa3ys Kak OCHOBa yCTOWUMBOCTH O6uocdepbl. OCHOBA paliOHA/ILHOTO
yIipaB/ieHUs1 TPUPOJHBIMM pecypcamMuM U UX MCIOJb30BaHUe. [loCTrKeHus
Ouosiornu ¥ 0XpaHa MPUPO/IbI.

JdeMoHcTpanuu:

[Toptpetsi: A. [I)x. Tencnu, B. H. Cykaués, B. 1. BepHaackui.

Tabsuibl U cxembl: «[luileBbie 1jenu», «bUoleHO3: cOCTaB U CTPYKTypa»,
«[IpupogHeie coobimiectBa», «Llermu mUTaHUs», «IKOJOrHUYECKas MHpPaMKIa»,
«buocdepa v yenoBek», «IKOCUCTEMA IIMPOKOJUCTBEHHOIO Jleca», «JKOCUCTeMaA
XBOMHOro Jjeca», «buoneHo3 Bogoéma», «ArpoueHo3», «[IpumepHbie
AHTPOTIOTeHHbIe  BO3JEUCTBUS Ha TpuUpoAy», «BaxHeume MWCTOUHUKHU
3arpsi3HeHUsI BO3/lyXa U TPYHTOBBIX BOA», «IlouBa — BakHeHIllas COCTaBJISIOLIAsS
6rocdepbi», «PaKTOphl Aerpafialiii MouB», «[IapHUKOBBIA 3 deKT», «PaKkTopbl
PaIMOAKTUBHOTO 3arpsi3HeHus Ouocdepwl», «OOm@as cTpykTypa 6nochepbi»,
«Pacripoctpanenve xusHu B Ouocdepe», «O30HOBBIM 3KpaH Ouochepn»,
«KpyroBopoTt yriiepozia B 6rocdepe», «KpyroBopoT a3oTa B IIPUPOJIE».

OOGopyaoBaHue: Mojefb-alIMKaIUs « TUnMuHble OWOLeHO3bI», Tepbapuii
«PacturenbHbIe coo0IIeCcTBa», KOJIEKIUN «buolieHo3», «Bpequreny BaKHEUIITUX
CeNIbCKOXO3SIMCTBEHHBIX  KYJIbTyp», Trepbapud U KOJUIEKI[UM pacTeHUud u
JKUBOTHBIX, TIPUHAZJIeXXalyde K pa3HbIM 3KOJIOTMYeCKUMM TpyIiaM OJHOrO BHU/A,



KpacHasi kuura Poccuiickoii ®eznepanyu, u300pakeHHsI OXpaHsSeMbBIX BHJIOB
pacTeHUl U )KUBOTHBIX.



INTAHUPYEMBIE  PE3YJIBTATbBI OCBOEHUA IIPOI'PAMMBI 110
bnoJIOrmn HA  BA3OBOM  YPOBHE CPEJHEI'O  OBHIEI'O
OBPA3OBAHUA

Cornacio ®I'OC COO, ycraHaBauBalOTCsS TpeboBaHUS K pe3yibTaTam
ocBoeHUsi OOyuaromMMUCS TIpOrpaMM  cpefHero  oOijero  obpa3oBaHUS:
JIMYHOCTHBIM, MeTarpeJAMeTHbIM U TIpeMeTHBIM.

JINMHHOCTHBIE PE3YJ/IbTATBI

B CTpyKType /JMUYHOCTHBIX pe3yJIbTaTOB OCBOEHUs mpeameTa «buosorus»
BbIZIeJIeHbl C/IeAYIOL[He COCTABJISAIOINIMEe: OCO3HAaHHE O00YJaroIMMKUC POCCUMCKON
IPaXK/IaHCKON WIEHTUYHOCTH — TOTOBHOCTHM K CaMOPa3BUTHIO, CAMOCTOSITe/TbHOCTH
W CcaMOOITIpe/ieJieHWI0, Hajluude MOTHBAaIluM K  oOyueHuio  Guosioruy,
1[e/leHarnpaB/ieHHOe pa3BUTHe BHYTPEHHUX YOeXJeHWW JIMYHOCTU Ha OCHOBe
K/IIOUEBBIX I[€HHOCTEM M MCTOPHUYECKUX TPaJULUA Pa3BUTHS OHOJOTHUYECKOTO
3HAHUS, TOTOBHOCTh U CTIIOCOOHOCTH OOYYaroIMXCsi PYKOBO/ICTBOBATLCS B CBOEM
J1esiTeTbHOCTU  1[eHHOCTHO-CMbIC/IOBBIMUA ~ YCTAaHOBKaMH, TPHUCYIIIUMU CHUCTEMe
Ouosornueckoro 00pa3oBaHUs, HaIWuHe SKOJIOTMUUECKOTO ITIPAaBOCO3HAHUS,
CrIOCOOHOCTH CTaBUTD LIEJIM U CTPOUTD JKU3HEHHBIE TI/TaHbI.

JINUHOCTHBIE pe3yabTaThl OCBOeHUS TMpeaMeTa «BHUOMOTUsI» [TOCTUTAIOTCS B
eMHCTBe yueOHOM U BOCIUTATE/NLHOM [IeITeTbHOCTH B COOTBETCTBHH C
TPAIULIMOHHBIMU POCCUMCKUMU COLIMOKYJIbTYPHBIMU, UCTOPUUECKUMU U IYXOBHO-
HPABCTBEHHBIMHU 1IEHHOCTSIMM, MPUHATHIMUA B OOII[eCTBe IpaBUIaMU M HOpMaMU
TOBe/IeHUsI U CIOCOOCTBYIOT TIpollecCaM CaMOTIO3HaHUsl, CaMOBOCTIUTaHUSI U
CaMOpa3BUTHS, Ppa3BUTHS BHYTpPeHHeW TMO3UIUU JIMUHOCTH, T[aTPUOTU3MA,
yBakeHUsI K 3aKOHY U TPaBOIOPS/IKY, Ue/loBeKy TpyJia U CTapilieMy TMOKOJeHUIO,
B3aMMHOTO YBa)K€HHS, Oepe)KHOr0 OTHOIIEeHUs K KYyJIbTyPHOMY Hac/eui0 WU
TpPaZMIMsAM MHOT'OHAI[MOHA/ILHOTO Hapoja Poccuiickoii ®epnepaiiyu, Npupoze u
OKpY>Karoller cpeje.

JINUHOCTHBIE pe3y/bTaThl OCBOEHWS YyueOHOro TipegMeTta «buonorus»
JOJDKHBI OTpaXkaTb TOTOBHOCTh M CITOCOOHOCTH 00YUaroIUXCsl pyKOBOJCTBOBATHCS
c(hOpMHUPOBAaHHOW BHYTPEHHEM MO3WLIMeN JIMUHOCTH, CHUCTEMOU LIeHHOCTHBIX
OpHEHTALWH, TIO3UTHUBHBIX BHYTPEHHUX  yOeXJeHui, COOTBETCTBYIOIIMX
TPAJAULIMOHHBIM I1[€HHOCTSIM POCCHMCKOIO O0O0IlecTBa, paclIMpPeHHe >XU3HEHHOI'O
OMbITa U OMbITA AesATEe/IbHOCTU B TIPOIjecce peanu3allid OCHOBHBIX HampaBiaeHUi
BOCITUTATe/IbHOM /lesITeTbHOCTH, B TOM UMC/Ie B YaCTH:

1) rpa)KjJaHCKOr0 BOCIIUTAHUA:

cchOpMHUPOBAHHOCTh TPAXKJAHCKOM TIO3ULIMK 00yUaroIierocsi Kak akTUBHOTO U

OTBETCTBEHHOTO UjieHa POCCHUHCKOT0 00IIeCcTBa;



OCO3HaHWEe CBOUX KOHCTUTYLMOHHBIX TpaB U 00s3aHHOCTEH, yBa)keHHUe
3aKOHa U MpaBOIOPs/IKa;

TOTOBHOCTb K COBMECTHOU TBOPYECKOM [JeATeJbHOCTH TpU CO3JaHUU
yueOHbIX MPOEKTOB, pellleHWH y4yeOHbIX U MO3HaBaTe/bHBbIX 3a/iau, BBIMOJIHEHUU
O10/IOrMUeCKUX IKCIIePUMEHTOB;

CIIOCOOHOCTE  OTIpe/iesisiTh  COOCTBEHHYIO TIO3ULIMIO TI0 OTHOLLIEHWIO K
SIBJIEHUSIM COBPEMEHHOM >KU3HU U OOBSICHSTH eé;

yMeHHe YUYUThIBaTb B CBOMX JeUCTBUSX HEOOXOAMMOCTb KOHCTPYKTHUBHOTO
B3aUMO/IeNICTBUS JTEO/iel C Pa3HbIMU YOeXXIeHUsIMH, Ky/IbTyPHBIMU LIEHHOCTSIMU U
COLIMAJ/IbHBIM TT0JIOKEHUEM;

TOTOBHOCTb K COTPYJHHYECTBY B IIpOLleCcCeé COBMECTHOTO BBIIIOTHEHUS
yueOHbIX, TIO3HaBaTeJbHbIX W HWCCAe0BaTeNIbCKUX 3a/lay, YBa’KUTEIbHOIO
OTHOLIIEHWss K MHEHHUIO OIMOHEHTOB TpU OOCY)KJeHWHU CIIOPHBIX BOIIPOCOB
OHO0JIOTUUeCKOTO CO/IepPyKaHus;

TOTOBHOCTb K T'YMaHUTapHOM U BOJIOHTEPCKOU [1eATe/IbHOCTH;

2) NaTPUOTUYECKOI0 BOCIIMTAHUSA:

c(hopMHPOBaHHOCTh POCCHUMCKOU rpakZjJaHCKOH WJIeHTUYHOCTH,
NaTpUOTH3Ma, YB&)KEHHUS K CBOEMY HapoJly, UyBCTBa OTBETCTBEHHOCTH Iiepe[
PopvHOW, ropocT 3a CBOM Kpau, CBOO PojuHy, CBOM $13bIK U KYJBTYDY,
TIPOLLIJIOe Y HaCTOsIIIlee MHOIOHALIMOHAIBHOT0 Hapoga Poccuy;

L[EHHOCTHOe OTHOLIEHHE K NPUPOSHOMY HaC/IeJy0 Y MaMSITHUKaM TIPUPO/BI,
JNOCTIWKeHUsIM Poccum B HayKe, UCKYCCTBe, CIIOPTe, TEXHOJIOTUSIX, TPY/€;

CrIOCOOHOCThL OL|eHMBAaTh BK/aJ, DPOCCHUHCKHMX YYEHbIX B CTaHOBJIEHUE U
pa3BuThe OWOJIOTHY, TIOHMMAaHUSl 3HaueHusi OWOJIOTMM B TI03HAHUM 3aKOHOB
TIPUPO/bI, B )KU3HU UeioBeKa U COBPeMeHHOro 00I1eCTBa;

uzieliHasi yOe>KJEHHOCTb, TOTOBHOCTh K C/Iy>KeHHIO UM 3amure OTeuecTBa,
OTBETCTBEHHOCTb 3a ero CyAb0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSA:

OCO3HaHHe IYXOBHBIX [JEHHOCTel POCCUMCKOr0 Hapo/a;

c(OpMHUPOBaHHOCTb HPABCTBEHHOI'O CO3HAHMS, 3TUYECKOI0 NTOBeJeHUS;

CrOCOOHOCTh OLIeHHMBAaTh CUTYalMI0 M TPUHUMAaTh OCO3HAHHbIE pelleHuUs,
OpPHEHTHPYSCh Ha MOpabHO-HPaBCTBEHHbIE HOPMBI U L|eHHOCTH;

0CO3HaHUe JIMYHOTO BKJ/IaJja B IOCTPOeHUe YCTOMUMBOro Oyay1iero;

OTBETCTBEHHOE OTHOIIIEHUE K CBOMM POJIUTEJISIM, CO3/JaHHI0 CeMbH Ha OCHOBE
OCO3HaHHOI'O0 TIPDUHATHSL LIEHHOCTeHM CeMeMHOW JKU3HU B COOTBETCTBUM C
TpaZuLIUSIMHU HapoZoB Poccuy;

4) 3cTeTUYeCKOro BOCIUTAHMA:

3CTeTUUeCKOe OTHOLIeHWe K MUY, BK/IOUas 3CTeTUKY ObITa, HaAy4HOTO U
TeXHWYECKOT0 TBOPUECTBa, CIIOPTa, TPY/a, 001[eCTBeHHBIX OTHOLLEHUH;



MOHMMaHKe SMOLIMOHA/ILHOI0 BO3eHCTBHS )KUBOU MPUPO/bI U €€ LIeHHOCTH;

TOTOBHOCTb K CaMOBBIP@XEHHIO B Pa3HbIX BUJAX MCKYCCTBa, CTpPeMJ/IEHHE
TIPOSIB/ISITH KAUECTBA TBOPUECKOH JINUHOCTH;

5) ¢u3UUeCKOro BOCHHTAHUA, (POPMHPOBAHUA KY/JAbTYpPbI 3[0POBbA H
IMOI[HOHA/ILHOTO 0/1aronmo/Iyms:

MOHMMaHWe W peaju3alvs 3[0pOBOro U Oe3omacHoro obpasza >KU3HU
(3mopoBoe  mMTaHWe, COOJIIOJeHHMEe TUrMeHWMUeCKUX ITpaBW/I U HOPM,
cOa/laHCUPOBaHHBIA PEXXUM 3aHATUH U OTAbIXa, peryjsipHas ¢usnueckas
AKTUBHOCTB), 0€pe)KHOro, OTBETCTBEHHOI'O M KOMIIET@HTHOIO OTHOILIEHUsI K
COOCTBEHHOMY (PU3UUECKOMY U IMICUXHUECKOMY 3/10POBbIO;

MOHMMaHWe 1[eHHOCTH TIpaBUI HWHAMBHIYaJbHOTO M  KOJJIEKTUBHOTO
0e30MacHOro MOBe/IeHUs] B CUTYALIUAX, YTPOXKAIOIUX 3[0POBbIO U )KU3HU JTFOZEH;

OCO3HaHME TIOCTECTBUM U HENPUSTUS BPeJHBIX MPUBBIUEK (yIOTpeO/eHus
aJIKOT0J1s1, HADKOTHKOB, KypeHHs);

6) TPy/10BOT0 BOCIIMTAHUA:

TOTOBHOCTb K TPY/ly, OCO3HaHHe 1IeHHOCTH MacTepCTBa, TPY/0/ro0ue;

TOTOBHOCTb K AKTHUBHOH [1eATeIbHOCTH TEeXHOJIOTMYECKOM U COLIMAIbHOM
HAIpaB/IeHHOCTH, CIIOCOOHOCTh MHHUI[MHUPOBATh, IJIAHUPOBATh U CAMOCTOSATEIHLHO
BBIMOJTHATh TaKYIO JeTe/IbHOCTD;

UHTepeC K pas3/inuHbIM chepaM npodecCHOHaTbHON [esTeIbHOCTH, YMeHHe
coBepIllaTh OCO3HAHHBIM BBIOOp Oyxyliel mpodeccud U peanyu30BbIBATH
CcOOCTBEHHbIE )KU3HEHHbIE T1/IaHbI;

TOTOBHOCTb M CIIOCOOHOCTb K 00pa30BaHHI0O W CaMOOOpa30BaHMIO Ha
MIPOTSDKEHUH BCeH JKU3HU;

7) 3K0/I0OTMYeCKOr0 BOCIIUTAHHA:

5KOJIOTMUECKHU 1iejiecoo0pa3Hoe OTHOIIEeHHEe K TPUpPOJe KaK HCTOUHUKY
)KU3HU Ha 3eMJie, OCHOBE €€ CyIIleCTBOBAHUS;

TOBBIIIIEHHE YPOBHSI 3KOJIOTMUECKOW KYJ/IbTYPbl: TPUOOpeTeHHe OIlbiTa
TUIAHUPOBAHMUSI TIOCTYNKOB M OLIEHKA WX BO3MOXKHBIX ITOC/I€ACTBUN  [IIsI
OKpY>Karoll[er CpeJbl;

0CO3HaHMEe T00a/LHOrO XapakTepa SKOJIOTMYeCKMX MpobieM M MyTed MxX
pelLleHus;

CroCOOHOCTh  MCIMO/b30BaTh TpUoOpeTaeMble TPU  W3YUEHHUU OMOJIOTHH
3HAHUSIT W yMEHHWsI TIpU PpelleHWd Tpo0JieM, CBA3aHHBIX C paljMOHATIbHBIM
MIPUPO/IOTIO/Ib30BaHKeM  (COOJIOZieHe  TIpaBU/  TIOBEJeHUs B TIPUPO/E,
HarpaB/eHHbIX Ha COXpaHeHWe paBHOBECHs B JKOCHCTEMAax, OXPaHy BH/IOB,
9KOCHCTeM, Orocdepnl);



aKTUBHOE  HeTpusiThe [JeWCTBUM, NPUHOCIIIUX Bpel  OKpYyXKarolleu
TIPUPOJTHOM Cpefie, YMeHHe TPOTHO3MPOBATh HeOIarornpHUsiTHbIE SKOIOTHUeCKUe
NOC/eCTBYS MPeANPUHUMaeMbIX TeUCTBUW U MpeOTBpallaTh UX;

Ha/lMuve pPa3BUTOr0 3KOJIOTMYECKOT0 MBIIIIEHUS, SKOJOTUUEeCKOU KY/IbTYPHI,
ombITa JeATe/IbHOCTU 5KOJIOTUUECKOU HarpaB/IeHHOCTH, yMeHUSsI
PYKOBOJCTBOBAThCSI MU B TIO3HABaTe/JbHOM, KOMMYHUKAaTHUBHOW U COLMA/bHOU
MpaKkTUKe, TOTOBHOCTU K y4aCTHUIO B TIPAKTUUECKOM [1eITeIbHOCTU SKOJIOTMYeCKOU
HarpaBJ/IeHHOCTY;

8) HeHHOCTH HAYyYHOr0 NMO3HAHUSA:

c(hOpMHUPOBAaHHOCTb MHPOBO33DEHUS], COOTBETCTBYIOLET0 COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKHd W OOI[eCTBEHHOW TPAKTHKH, OCHOBAHHOTO Ha JHajiore
KyJbTYp, CIIOCOOCTBYIOLL[ETO OCO3HAHHMIO CBOET0 MECTa B MOJIMKY/IbTYPHOM MUDE;

COBEpIIEHCTBOBaHME $I3bIKOBOM W UWTATeNbCKOM Ky/JbTYpbl Kak CpeJCTBa
B3aMMO/IeMCTBUSI MEX/y JIFOJbMU U MIO3HAHUS MUDa;

MOHUMaHue crelupuKu OUOJOTHM KakK HayKd, OCO3HaHUsS e€ po/id B
(OpMUpOBaHWU PAL[MOHATBHOTO HAyYHOTO MBILIIEHUS, CO3[aHUU 1[eJIOCTHOTO
Tipe/icTaB/ieHUss 00 OKpY’KarollleM MHUDe KakK O eJUHCTBEe TPHUPOAbI, Ue/lOBeKa U
o0IriecTBa, B TI03HAHWM TIPUPOJHBIX 3aKOHOMEDHOCTeW U pelleHud TpobsiemM
COXpaHeHUs1 TIPUPO/IHOTO PaBHOBECHS;

yOeXXIEHHOCTh B 3HAUMMOCTH OHOJIOTUH /11 COBPEMEeHHOUW ILMBW/IN3allUK:
obecrieueHrsI HOBOTO YPOBHSI pa3BUTUS MeAULIMHBI, CO3/laHUE TePCIIeKTUBHBIX
OMOTeXHOJIOTHM, CIIOCOOHBIX  pelIaTb pecypCHble  TIpO0J/ieMbl  Pa3BUTHS
Yye/IOBEUeCTBa, TIOWCKA MyTel BBIXOZA U3 II00a/IbHBIX 9KOJIOTUUECKUX MPoOeM U
obecrieueHrsi  Tepexofia K  YCTOMUMBOMY  pa3BUTHIO,  Ppal[MOHATLHOMY
WCIIO/Ib30BaHUI0 TIPUPOJHBIX PECypcoB W (DOPMHUPOBAHUIO HOBBIX CTaH/IapTOB
JKU3HY;

3aMHTEPEeCOBAaHHOCTh B TOyYeHWH OWOJIOTUUECKUX 3HAaHWUK B  Ie/SX
TIOBBIIIIEHUsT OOIIeld Ky/JIbTYphbl, €CTeCTBeHHO-HayyHOW TIPaMOTHOCTH, KakK
COCTaBHOM YacTW (DYHKI[MOHA/TLHOW I'PaMOTHOCTH OO0ydJaromumxcsi, popmMupyemoit
TIPU U3y4YeHUU OMOJIOTHH;

MOHMMAaHWe CYIL[HOCTHA METOZOB TMO3HaHUs, UCIO/Ib3yEeMbIX B €CTeCTBEHHbIX
HayKax, CIIOCOOHOCTM WCII0/Ib30BaTh TIOydyaeMble 3HAHWS [Ji aHaliu3a W
00BSICHEHHS SIBJIEHWM OKDPY’KaroIlero MyUpa M MPOUCXOJSIINX B HEM HW3MeHeHUH,
yMeHUe [leflaTh OOOCHOBaHHbIe 3aK/IIOUEHUs] Ha OCHOBe HayuHbIX (DakKTOB U
VIMEROIIUXCS JAHHBIX C LeJIbI0 MOTyUYeHUs JOCTOBEPHBIX BBIBO/IOB;

CIIOCOOHOCTh CaMOCTOSTENIbHO MCIIO/b30BaTh OMOJOTUYeCKHe 3HaHWS st
peliieHust pobJieM B peanbHBIX )KU3HEHHBIX CUTYaLUsX;

OCO3HaHWe LIEHHOCTH HAyuYHOM [esiTe/TbHOCTH, TOTOBHOCTb OCYIECTBJISATh
MPOEKTHYIO0 U UCC/Ie0BATeIbCKYIO AesiTeTbHOCTb UHWBUAYA/IBHO U B TPYMIIIE;



I'OTOBHOCTB nu CIT0COOHOCTD K HEIIpEPLIBHOMY 06p330BaHI/II-O nu
CaMOO6pa3OBaHI/II-O, K dKTMBHOMY II0/IYUYEHUIO HOBBIX 3HAHWK 1O OHOJIOTUH B
COOTBeTCTBHUHU C XXHM3HEHHBIMU HOTPE6HOCTHMI/I.

METAIIPEAMETHBIE PE3YJIBTATbI

MertanpejMeTHbIe pe3yJ/ibTaTbl O0CBOeHUs yuebHOro mpeamera «buomorvs»
BK/IIOUAIOT: 3HauMMble i1 (OPMHPOBAaHUSI MHPOBO33PEHHsI O0YUaroIMXCs
MEXAUCLUTIIMHAPHBIE (MEXITpeAMeTHbIe) 00IjeHayuHble TIOHSTUS, OTpa’kKaroIlue
1[eJIOCTHOCTh Hay4YyHOM KapTMHbI MHpa U CHelu(pUKy MeTO/0B MO3HaHUs,
WCIO/Ib3YeMbIX B eCTECTBEHHBIX HayKax (BellleCTBO, SHEprusi, siBjeHue, NpoLecc,
CUCTeMa, HayuHbId (PaKT, MPUHLUI, TUMOTe3a, 3aKOHOMEPHOCTb, 3aKOH, TeOpus,
WcciejoBaHre,  HaOmozieHWe,  W3MepeHWe,  JKCIIEDUMEHT W JIPYTHUX),
yHUBepca/ibHble yueOHble [lelicTBUsS (TI03HaBaTe/bHble, KOMMYHUKAaTHBHbIE,

PEryJISITUBHbIE), obecrieurBaroliye (hopmupoBaHue (hYHKI[MOHATbHOM
TPaMOTHOCTH W COLIMAbHOW KOMITeTEHI[MM OOYyuarol[uXcs, CII0COOHOCTD
00yuaromuxcs WCITI0/Ib30BaTh OCBOEHHbIE MeXJUCLIUTIIMHAPHbIE,

MHUDOBO33peHUeCKHe 3HaHWS W yHUBepCa/libHble yueOHbIe [IeWCTBUA B
T03HaBaTe/bHOU U COL[Ma/IbHOM TTpaKTHKe.

MertaripeiMeTHbIe pe3y/lbTaThl OCBOEHUs TPOrpPaMMbI CpefHero o00Iiero
o0Opa3oBaHus [JO/PKHBI OTPaXkaTh:

OsaseHue YHHBepCa/JTbHBIMH y4eOHBIMHU Mo3HaBaTe/IbHbIMH
NeHCTBUAMU:

1) 6a30BbIe TOrHYeCKHe JeHCTBHS:

CaMOCTOSTe/ILHO  (DOpMy/IMpOBaTh W aKTyaJu3HWpoBaTh  Mpobsiemy,
paccMaTpHBaTh eé BCeCTOPOHHE;

HCI0/Ib30BaTh TIPM OCBOEHWH 3HAHWM MPUEMBI JIOTUYECKOTO MBIIIIeHUS
(aHanmM3a, CMHTE3a, CpaBHeHUs], KnaccubUKayuu, 000011eH s ), paCKpbIBaTh CMbBIC/I
OroIoTUUeCKUX TIOHATHM (BBIJENSITh WX XapaKTepHble MPU3HAKH, YCTaHABIUBATh
CBSI3U C JPYTUMHU MOHSITUSIMM);

omnpeZieNsiTb Lie/IM  JlesiTe/IbHOCTH, 3ajlaBasi IlapamMeTpbl U KPUTEpUM UX
JOCTW)KEHHS], COOTHOCUTD Pe3yJ/IbTaThl [esiTeJIbHOCTH C NMOCTaB/JIeHHBIMU LIe/ISIMU;

WICII0/Ib30BaTh OMOJIOTMUECKHEe TTOHATUSA [/l 00bsiCHeHUs (PAKTOB U SBJIEHUIN
JKUBOM TIPUPO/IbI;

CTPOUTHL JIOTUUECKHWE PpacCyXAeHusi (UHAYKTHMBHbIe, [eNyKTHUBHbIE, TIO
aHaJ/IOTMH), BBISIB/IATH 3aKOHOMEPHOCTU M TIPOTHMBOpEUMsi B pacCcMaTpUBaeMbIX
SIBJIeHUSIX, (DOPMYJIUPOBATh BBIBOZbI U 3aK/IFOUEHUS;

TIPUMEHSTh CXeMHO-MO/Ie/IbHbIe cpe/iCcTBa ST Tripe/iCTaB/I€HUS
CYII[eCTBEHHBIX CBs3eM M OTHOIIIEHWM B M3ydaeMbIX OMOOrHUYeCcKMX 00bekTax, a



TaK)Ke  TPOTUBOPEUMii  pa3HOr0  pojia,  BBIIBAEHHBIX B  Pa3/IMUHBIX
MH(OPMAaIMOHHBIX UCTOYHHKAX;

pa3pabaThiBaTh IUIaH pelleHusi MpobemMbl C YUETOM aHaaM3a UMEIOIUXCS
MaTepua/bHbIX U HeMaTepUaJbHbIX PeCypCOB;

BHOCUTbH KOPPEKTUBHI B /IeSITE/IbHOCTh, OLleHUBaTh COOTBETCTBUE pe3y/IbTaTOB
1e/15IM, OLleHUBATh PUCKU TOC/Ie/ICTBUH J1esTe/TbHOCTH;

KOODAWHUPOBaThL W BBITIOJHATHL paboTy B YCAOBHSX  peaibHOTO,
BUPTYa/IbHOT'O0 1 KOMOMHHUPOBAaHHOTO B3aUMO/1eliCTBUS;

pa3BUBaTh KpeaTHBHOE MbIIIIJIEHHE TTPU pellleHUH KU3HEeHHBIX IPo0/ieM.

2) 0a30BbIe HCC/IeJ0BaTeIbCKHE JeHCTBUS:

B/Ia/IeTh HaBbIKaMU yueOHO-UCC/IeI0BaTeIbCKON U MPOEKTHOM J1esiTeTbHOCTH,
HaBblKaMU  paspellieHus TpobjieM, CIIOCOOHOCTBIO UM TOTOBHOCTBIO K
CaMOCTOSITeJTLHOMY TOMCKY MeTO/IOB pellleHus TpaKTUUeCKUX 3a/iau, MpUMeHeHUI0
Pa3/IMYHbBIX METO/IOB IT03HAHMUSI;

WCTI0/Ib30BaTh pa3/iduHble BU/bLI JesSTeNbHOCTA M0 TOJyUeHUH) HOBOTO
3HAHUS, €r0 UWHTepIpeTaluy, IpeoOpa30BaHUI0 W TIPUMEHEHWI0 B yueOHBIX
CUTYaI[USIX, B TOM UHCJIe TIPU CO3/JaHUM YUeOHBIX U COL[MATbHBIX POEKTOB;

dhopMUpOBaTh Hay4HbIN TUIT MBILLIEHUS, BafleTh HAYYHOW TepMUHOJIOTHeH,
K/IFOUeBLIMU TTOHATUSIMUA U MEeTO/IaMU;

CTaBUTh W (HOPMyIMpOBaTh COOCTBEHHBbIE 3alaud B 0Opa3oBaTeTbHOU
J1esITeTbHOCTU U YKU3HEHHBIX CUTYaLUsIX;

BBLISIBJIAITb  TIPUUMHHO-CJIeZICTBEHHBIE CBSI3U M aKTyaJu3upoBaTh 3ajauy,
BbIZIBUTaTh TUIOTe3y eé pellleHus, HaXOAUTh apryMeHThl /i [JOKa3aTelbCTBa
CBOMX YTBepXK/eHUM, 3a/laBaTh NapaMeTphbl U KDUTEPUH PellleHus;

aHa/M3uMpoBaTh TIOJiydeHHble B XOJe PpelleHus 3a/jaud  pe3yJbTaThl,
KPUTHUECKH OI[eHHMBATh MX J0CTOBEPHOCTD, IPOTHO3HMPOBATh N3MeHEeHHe B HOBBIX
yCJIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYAI[WsIM, OLIeHUBATh TIPUOOPETEHHBIN OTIbIT;

OCYIIIeCTBJISITh 1[e/IeHarlpaB/IeHHbIN TIOUCK TIepeHoca CpeZiCTB M Crocob0B
JelicTBYs B podecCroHaMbHYIO Cpefy;

yMeTb TePeHOCUTh 3HaHUSl B TI03HABATEe/JIbHYI0 W TIPaKTUUeCKyro objactu
JKU3HEesITe/TbHOCTH;

yMeTh UHTErpUPOBaTh 3HAHUs U3 Pa3HbIX MPeIMETHLIX 00/1acTel;

BbIJIBUraTb HOBbIE MIeM, MpejjaraTb OPUTHMHAIbHbIE TIOAXO/bI U pelleHMUs,
CTaBUTb TIPO0/IeMbI U 3a/lauH, AOIMYyCKaroIle ajibTepHAaTUBHbIE pellleHusl.

3) pabora c undopmanueii:

OpPHEHTHPOBATHCS B Pa3/IMUHBIX UCTOUHMKAX UHPOpPMaIUH (TeKCTe yueOHOro
1ocobusi, HAy4YHO-TIONY/ISIPHOM  JIuTepaTtype, OHO/JIOTHYECKHUX CJIOBapsX U
CTIIpaBOYHMKAX, KOMITbIOTEpHbIX 0a3ax AaHHBIX, B VHTepHeTe), aHa/IU3HUPOBATh



VH(OpMAaLUIO Pa3/IMYHbIX BUIOB U (OPM Mpe/iCTaBlIeHUs], KPUTUUECKU OLIeHUBAaTh
eé I0OCTOBEPHOCTh U HETIPOTUBOPEUYUBOCTH;

(hopMy/nIMpOBaTh 3arpochkl U MPUMEHSITh pa3/iMuHble MeTOJbI MPU TOUCKE U
orbope Guosiornueckor MHMOPMaIMM, HeOOXOAUMOM [I/Isi BBITIOJHEHUST YUeOHBIX
3a/1ay;

nproOpeTaTh OIBIT HCIOJIb30BaHUs WHGOPMAI[MOHHO-KOMMYHHUKATUBHBIX
TeXHOJIOTMH, COBEPILIEHCTBOBATh KY/IbTYPY aKTUBHOTO HMCIOJIb30BaHUS PA3/TMYHBIX
TOMCKOBBIX CHUCTEM;

CaMOCTOSITE/ILHO ~ BBIOMpaTh  ONTHManbHYy0  (OpPMy  TIpeJCTaB/IeHUs
6roiornueckor MHGopMaruu (Cxembl, TpadUKH, AUArpaMMbl, TaOIHIIbI, pUCYHKH
" Apyroe);

WCIIO/Ib30BaTh Hay4HbId SI3bIK B KauecTBe CpefiicTBa Iipu pabore ¢
Ouosornueckort uWHMOpMalel: TMPUMEHSATh XUMHUeCKWe, (QuU3NUeckue U
MaTeMaTUueCKde 3HaKM U CUMBOJIbI, (hopmysbl, abOpeBHaTypy, HOMEHK/IATYpY,
WCTIO/b30BaTh W TIpeoOpa3oBbIBaTh  3HAKOBO-CHMBOJIMUECKWE  Cpe/iCTBa
HarasiTHOCTH;

B/IaJleTb ~ HaBblKaMW  paclio3HaBaHWSg W 3alUThl  MH(OpMaLuW,
vH(MOpMaIMOHHOW 6e30MaCHOCTH JIMYHOCTH.

OBjiajieHle YHUBEPCa/IbHBIMH KOMMYHUKATUBHBIMU JIeCTBUAMM:

1) o0mieHue:

OCYILLIeCTB/ISITh KOMMYHUKALIMU BO BCeX Cpepax KU3HU, aKTUBHO y4aCTBOBATh
B /IUajiore WM JUCKYCCHM TI0 CYI[eCTBY 0bOCy>kKgaeMoi Tembl (YMeHHe 3a/laBaThb
BOIPOCHI, BBICKA3bIBAaTh CY’>K/IEHUSI OTHOCUTEbHO BBITIOJTHEHUS MpejjaraeMou
33/laud, YUYUThIBAaTh MHTEPEChl U COrJIaCOBAHHOCTb MO3ULUK APYTHMX YUaCTHUKOB
[lvajiora Wil TUCKyCCUN);

pacrio3HaBaTh HeBepOa/ibHbIe CpeiCTBa OOIeHUs, TMOHUMAaTh 3HaueHHe
COLIMAaNbHBIX 3HAKOB, MPEJNOChIIOK BO3HUKHOBEHHS KOH(IMKTHBIX CUTYyalUW,
yMeThb CMSITYaTh KOH(IUKThI U BECTU NeperoBOpbI;

B/Ia/IeTh Pa3/MUHbIMHM CTIocOOaMu OOIIeHHsT U B3aUMO/IeHCTBUS, TTOHUMAThb
HaMepeHUs1 IPYTUX JTI0/Ield, MPOSIB/ISATh YBAXKUTETbHOE OTHOIIIeHHe K coOeceIHUKY
Y B KOPPeKTHOU (hopme (OpMY/IUPOBAaTh CBOM BO3PaKeHUS;

Pa3BEPHYTO W JIOTUUHO M3J/laraTb CBOK) TOUKY 3PE€HUsI C HCI0Jb30BaHHUEM
SI3bIKOBBIX CPEJICTB.

2) coBMecTHas /IeiTe/IbHOCTh:

TOHMMAaTh U UCMO0JIb30BaTh MpPEUMYIlleCTBa KOMaHAHOW U WHWBUAYaJIbHOU
paboThI TIpH pertieHny 61o/I0THYecKoU mpobiemMbl, 060CHOBBIBAThH HEOOXOUMOCTD
TIPUMeHEeHHs TPYTIOBLIX (hOPM B3aUMO/IeHCTBHS TIPU PellleHHuH yueOHO 3aau;

BbIOMpATh TEMATUKy W METO/bI COBMECTHBIX [eHCTBHM C YUETOM OOLIUX
VHTEPeCOB U BO3MO)KHOCTEH KaXKI0r0 ujieHa KOJIJIEKTUBA;



MpUHUMAaTh 1ieJId  COBMECTHOM  [JIesiTeTbHOCTH, OpraHW30BbIBaTb U
KOOD/IMHUPOBaTh [JEeNCTBUSL M0 €€ AOCTWKEHHUIO: COCTaB/ATb IIaH [elCTBUM,
pacripefiesiitb poJid C YYETOM MHEHMM Y4YaCTHMKOB, OOCY>KJaTh pe3yJ/IbTaThl
COBMECTHOM paboThI;

OlleHMBaTh KaueCTBO CBOETr0 BK/a/la M KaX/Oro ydaCTHMKa KOMaH/bl B
OOIIMiA pe3yJbTaT Mo pa3pabOoTaHHBIM KPUTEPUSIM;

rpejijlaraTh HOBbIe TIPOEKTHI, OLIeHWBaTh W/eU C TI03ULMM HOBU3HBI,
OpUTMHAbHOCTH, TTPAKTUUYECKON 3HAUMMOCTY;

OCYIIeCTB/ISATh TO3UTUBHOE CTpaTeruueckoe TIOBeJleHWe B Pa3TMUHbIX
CUTYAI[USIX, TIPOSIBJIATH TBOPUECTBO U BOOOpakeHHe, ObITh MHUI[HATUBHBIM.

OBjiajieHle YHUBEPCAa/IbHBIMHU Pery/JiaTHBHBIMHU /IeMCTBUAMM:

1) camoopraHu3anus:

WCTI0/Tb30BaTh OHOJIOTHUECKWe 3HAHUSI [ BbISIBIeHUs MpobieM W UX
pelleHus B )KU3HEHHBIX U yUeOHBIX CUTYyaIHsIX;

BbIOMpaTh Ha OCHOBe OHOJIOTUYECKWX 3HAHWM I[e/ieBble UM CMBIC/IOBBIE
YCTAaHOBKHU B CBOUIX JIeHICTBUSX U TOCTYIKAaX MO OTHOIIEHWIO K JKHWBOW MpHUPO/Ie,
CBOEMY 37I0POBBIO U 3/10DOBbI0 OKPY KalOIIIUX;

CaMOCTOSITeJTbHO OCYILeCTB/ISATh TI03HABATE/bHYIO [IeSITe/IbHOCTh, BBISIB/STh
1Ipo0JieMbl, CTaBUTb U (JOPMYJIUPOBaTh COOCTBEHHbIE 3a/laur B 0Opa3oBaTe/bHOU
J1esiTeTbHOCTU U YKU3HEHHBIX CUTYaLUsIX;

CaMOCTOSITE/ILHO ~ COCTaB/ISATh TUIAH peIleHHs TIpo0/ieMbl C  YUYETOM
HUMEIOIIUXCSI PeCYPCOB, COOCTBEHHBIX BO3MO>KHOCTEH 1 TIPe/[TIOUTeHHH;

JlaBaTh OL|€HKY HOBBIM CUTYallUsIM;

PACIIUPSATh paMKH yueOHOTo TIpe[MeTa Ha OCHOBE JTMUHBIX TIPe/[TIOUTeHHH;

JlelaTb OCO3HAHHBIN BBIOOP, apryMeHTHPOBATh ero, 6paTh OTBETCTBEHHOCTH
3a pellieHuUe;

OlleHUBaTh TPUOOPETEHHBIN OTIBIT;

crioco6cTBOBaTh (OPMUPOBAHWIO W TIPOSIBJIEHUIO IIMPOKOW 3pYyIuLIMK B
pa3HBIX 00/1aCTSAX 3HAHWUM, TIOCTOSTHHO TIOBBLIMIAaTh CBOM 0Opa3oBaTe/NbHBIN U
KY/JIbTYPHBIN YDOBEHb.

2) CaMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CUTYal[usiM, BHOCUTb KOPPEKTUBBI B JIesiTeIbHOCTD,
OlleHUBaTh COOTBETCTBUE Pe3y/IbTaTOB LieJisiM;

BJaZieTh ~ HaBbIKAMM  TI03HaBaTe/NbHON  pedieKCMM  KaKk  OCO3HaHUs
COBepIllaeMbIX [IeMCTBUM UM MBICJUTEBHBIX TIPOLIECCOB, WX Ppe3yJ/bTaTOB U
OCHOBaHUM, UCI0/Ib30BaTh TMPUEMBI pedieKCUU /il OLIeHKU CUTyalluH, BblOOpa
BEPHOTO pellleHus;

yMeTh OlleHMBaTh PUCKU U CBOEBPEMEHHO TIpPUHHUMATh pellleHus M0 UX
CHWKEeHUIO;



MPpUHMMAaTb MOTUBbBI M apryMeHTbl JDYTMX TIpU aHaau3e pe3y/bTaToB
JesATeIbHOCTY;

3) npuHATHE Ce0s U APYTrUX:

TIPUHUMATh Cebsl, TOHNMasi CBOM He/IOCTaTKU U JOCTOMHCTBA;

MPpUHMMAaTb MOTUBBI M apryMeHTbl JDYTMX TIpU aHaau3e pe3y/bTaToB
JesATe/IbHOCTY;

TIpU3HaBaTh CBOE TTPABO U MPABO JIPYTHX Ha OLINOKY;

pa3BUBaTh CMIOCOOHOCTH MTOHUMATh MHP C TIO3ULIUU APYTOTo YejioBeKa.

ITPEJMETHBIE PE3YJ/IbTATbBI

ITpenqmeTHBIE pe3y/bTaThl OocBoeHUsi TporpamMmbl COO 1o OuonoruM Ha
6a30BOM ypOBHe BK/IHOUAIOT crieliduueckue A yaeOHOTo npeamera «bromorvsi»
HayuHble 3HaHUs, YMEHUsI U CTIOCOOBI eMCTBUM TI0 OCBOEHUIO, UHTEPIPETAI[UA U
ripeoOpa30BaHUI0 3HAHWM, BU/bI AeSTeNbHOCTH 0 MOIYyUeHHI0 HOBOTO 3HaHUS U
TIPUMEHEHHI0 3HAaHWM B Pa3/IMUHBIX y4eOHBIX CUTyalldsX, a TakKkKe B peasibHbIX
JKU3HEHHBIX CUTyalusiX, CBs3aHHBIX C Ouosnorveil. B mporpamme rmpeameTHbIe
pe3yJ/bTaThl Mpe/ICTaB/IeHbI 10 rojlaM 00yueHus!.

[TpeaMeTHble pe3yJ/bTaThl OCBOeHUs yueOHoro ripeameta «buosnorus» 6 10
K/lacce [[O/DKHBI OTpaXkaTh:

cchopMHPOBAHHOCTh 3HAHWM O MeCTe W PO/ OHOJIOTHH B CUCTEMe Hay4HOIO
3HaHUS eCTEeCTBEHHbIX HayK, B (OPMHUDOBaHMM COBPEMEHHOU eCTeCTBEHHO-
HayyHOM KapTUHbI MHMpa U HAayYyHOTO MUPOBO33DEHUs, O BK/aJile POCCUMCKUX U
3apyOeXXHbIX YUEHBIX-OHMOJIOTOB B pa3BUTHE OWONOTWM, (YHKI[MOHATBHOU
rPaMOTHOCTHU YejI0BeKa /J1s pellieHus )KU3HeHHbIX 3a/ay;

yMeHUe pacKpbIBaTh COflep)KaHue OHOIOTUYeCKUX TEePMUHOB W TIOHSATHI:
)KU3Hb, KJeTKa, OpraHu3M, MeTabosu3M (oOMeH BellleCTB M IIpeBpallleHue
SHEPruM), roMeocTa3 (CamMoperysisiiusi), ypOBHeBasi OpraHU3aLusl )XUBbIX CUCTEM,
CaMOBOCIIpOM3Be/ieHre (PernpoAyKLys), Hac/1e[[CTBEeHHOCTb, U3MEHUYMBOCTb, POCT U
pasBuUTHe;

yMeHWe u3/aratb OuosiorTHueckue TeopuM (K/IeTOUHas, XPOMOCOMHas,
MyTallMOHHasi, I[eHTpa/ibHas JorMa MOJeKyasspHoW Ouosiorun), 3akoHbl (T
Mengzens, T. Moprana, H. Y. BaBuioBa) u ydyeHus (0 LieHTpax MHOTroobpasusi u
TPOUCXOK/eHUs KyJbTYpHbIX pactenuit H. V. BaBunoBa), onpefiensiTb rpaHULIbI
UX MIPUMEHHUMOCTHU K )KUBbIM CUCTEMaM;

yMeHUe B/aJleTh MeTO/laM/ HayYHOT'O IM03HaHUs B OMOJIOTHH: HaO/MoieHre u
OMMCaHWEe >XMBBIX CUCTeM, TPOLIECCOB W SIBJIEHUM, OpPraHu3alusi U MNpoBeJeHue
OMO/IOTUUECKOTO  JKCTIEPUMEHTa,  BBIIB)KEHHWE  TUIIOTEe3bl,  BbISB/IEHHE
3aBUCHMOCTH MEXKAY WCC/IeyeMbIMA BeJUUMHAMU, OOBSICHEHHWe T0/TyYeHHBIX



pe3y/bTaToOB, MCIO/b30BAaHHBIX HAay4YHBIX TOHSATUW, TEOPUM U 3aKOHOB, yMeHHeE
JleJlaTh BbIBO/IbI HA OCHOBAaHUM TTO/TyUeHHBIX pPe3y/IbTaToB,;

yMeHUe BbIZIe/ISATh CyLeCTBeHHbIe TIPU3HAKU BHUPYCOB, KJIETOK MPOKApUOT U
YKapUOT, O/IHOK/IETOUHbIX M MHOTOK/IeTOUHbIX OpraHM3MOB, 0COOEHHOCTH
rpolieccoB: oOMeHa BellleCTB U TMpeBpalljeHus SHePTUU B KJeTKe, (POTOCUHTE3a,
TJIACTUYECKOTO W JYHepreTuueckoro obMeHa, XeMOCHHTe3a, MHTO3a, Mel03a,
OIJIOAOTBOPEHUs, pa3MHOKEeHUsl, WHJWBUAYalbHOIO pa3BUTHA OpraHuM3Ma
(oHTOT€EHe3);

yMeHUe TPUMEHSITh TI0/yueHHble 3HaHWS A/ 00bsCHeHUs OHOJ/IOTHUYeCcKUX
MPOLIECCOB U SIBJIEHUM, [/l TIDUHSATUS MPAKTUUYECKUX pelleHHWW B MOBCeAHEBHOU
JKU3HU C 1lesibl0  obecrieueHusi 0©e30MaCHOCTU CBOEro 3/0POBbSi U 37I0POBbS
OKpY’Karollux Jrojel, cob/ito/ieHrdss HOpM rpaMOTHOT'O TIOBe/IeHUsI B OKpy»Katolijei
TIPUPOJIHOM Cpefie, TIOHMMaHHWe HeOOXOAWMOCTH WCII0/Ib30BaHUS JOCTHXKeHUH
COBpPEMEHHOU buonoruu u OUOTEXHOIOTUI IJ1s1 paLMOHaIbHOT O
TIPUPO/0TI0/Ib30BaHNS;

yMeHMe pellaTb 3JIeMeHTapHble TeHeTUUeCKWe 3a7aud Ha MOHO- U
OUrOpUIHOe CKpelvBaHUe, ClelJIeHHOe HacjefoBaHWe, COCTAB/IATH CXEMBI
MOHOTHOPU/IHOTO CKpellluBaHus [jisi TIpe/icKa3aHusi Hac/ie/[0BaHUsI TMPU3HAKOB Y
OpraHu3MOoB;

yMeHUe BBITIOHATL J1abopaTOpHble W TIpaKTHUeCKWe paboThl, coOmoAaTh
ripaBwia Tipu paboTe ¢ yueOHBIM U JlabopaTOpHBIM 060pyZOBaHNEM;

yMeHHe KDUTUYEeCKd OLleHWBaTb W WHTEPNpPeTUPOBAaTh UHGOPMALHIO
OMOIOTUUECKOTO COZIepP)KaHHWs, BK/IIOUAIOI[yI0 TICeBJOHAyYHble 3HAHUS W3
pa3/IMUHbIX UCTOUHUKOB (CpeAicTBa MacCOBOW MH(OpPMaLUU, HayUHO-TIOMY/ISIpHbIE
MaTrepuasbl), 3THYeCKUe acleKTbl COBDEMEeHHBIX HCC/IeZloBaHUM B OUOJOrUH,
MeJulHe, OU0TeXHOJIOTHY;

yMeHWe Co03/jaBaTh COOCTBEHHbIe IMHMCbMEHHbIE W YCTHbIe COOOIIeHws,
0006111251 610/IOTUUECKYI0 MH(POPMAIMIO U3 HEeCKOJbKUX MCTOYHHUKOB, TPAMOTHO
WCTI0/Tb30BaTh TIOHATUMHBIN arrapar OHMoJIOTHH.

[TpeaMeTHbIe pe3yJ/bTaThl OCBOeHUs yuebHOro ripeameta «buonorus» 6 11
K/dacce [O/KHbI 0TpaXkaTh:

cchopMHPOBAHHOCTh 3HAHWM O MeCTe W PO/ OHOJIOTHH B CUCTEMe Hay4yHOIO
3HaHUS eCTEeCTBEHHbIX HayK, B (OPMHDOBaHMM COBPEMEHHOU eCTeCTBEHHO-
HayyHOM KapTUHbI MHpa U HAayYyHOTO MUPOBO33DEHUs, O BK/aJile POCCUWMCKUX U
3apyOeXXHbIX YUEHBIX-OHMOJIOTOB B pa3BuUTHe OWONOTWH, (YHKI[MOHATBHOU
rPaMOTHOCTHU YeJsIOBeKa /ISl pellleHusl KU3HeHHbIX 3a/jay;

yMeHUe pacKpbIBaTh COflep)KaHHe OHOJIOTUUeCKUX TePMUHOB W TIOHSATHM:
BU/I, TIOMYJISALUS, TeHOMOH/, SBO/IOLUS, ABWKYLMEe CUIbl ((PAaKTOPhI) BOIIOLIUU,
TIPUCITOCOO/IEHHOCTh OpPTraHU3MOB, BHI000pa30BaHMe, SKOorvueckue (hakTopBl,



9KOCHUCTEMA, TPOAYLIEHTbI, KOHCYMEHTbI, pPe[yLIeHTbl, I[elX [UTaHUS,
9K0JIOTHYeCKasi TupaMu/a, bruoreoreHos, brocdepa;

yMeHHe Wu3jaraTb OHoJiorMUecKrne Teopud (3BOJIOIMOHHas Teopusi Y.
ITapBMHA, CUHTETUYECKass TEeOpHUs SBO/IOLMM), 3aKOHbI U 3aKOHOMEpPHOCTHU
(3apoppiieBoro cxozcrea K. M. Bspa, uepefoBaHHsI IJIaBHBIX HallpaBJeHUH U
nytei 3Bomoruu A. H. CeBeprioBa, yuenuss o 6uochepe B. V. BepHazckoro),
Orpeie/IiTh TPAHULIbI KX IPUMEHMMOCTH K >)KUBBIM CUCTEMaM;

yMeHHe B/1a/leTh MeTOZaMUA HayuyHOTr0 TMO3HaHUs B OHMO0/IOrHMK: Hab/roieHne 1
OINMMCAHNe >KUBLIX CUCTEM, MPOLIECCOB M SIB/IEHUI, OpraHu3al[ysi U IIPOBeJeHHe
OMO/IOTMUECKOTO  SKCIIEPUMEHTAa,  BBIJABM)KEHHE  TMIIOTEe3bl,  BbISB/ICHHE
3aBUCUMOCTH MEX]y HCC/IeyeMbIMH BeUUMHAMM, OOBSICHEHHE II0JyUeHHbIX
pe3y/bTaToB, MCII0/Ib30BaHHBIX HAYUHBbIX MMOHATHH, TEOPHUH U 3aKOHOB, YMEHHe
JieJ1aTh BBIBO/IbI HA OCHOBAHUU TOTyYE€HHBIX pe3y/bTaTOB,;

yMeHHe BbIE/ISTh CYIIeCTBEHHbIe TIPU3HAKH CTPOEHUsT OWMOIOTHUYeCKUX
0OBEKTOB: BW/IOB, TOMYJALMH, TPOJYLIEHTOB, KOHCYMEHTOB, peJyLIeHTOB,
OUOTeoI|eHO30B W JKOCHUCTEM, OCOOEHHOCTH IIPOLIeCCOB: HAc/eACTBEeHHOMN
WM3MEHUMBOCTH, €CTeCTBEHHOro 0TOopa, BHZ000pa30BaHUs, MPUCIIOCOOJEHHOCTH
OpPraHM3MOB, [JeHCTBUSI SKOJOrMUeCKMX (PAKTOPOB Ha OpraHW3Mbl, I1epeHoca
BOIIECTB M II0TOKAa SHEPTMH B SKOCHCTEeMaxX, aHTPOIOreHHBbIX W3MEHEeHWH B
9KOCHUCTEMAax CBOeH MeCTHOCTH, KPYrOBOpPOTa BeIEeCTB W OHMOreoXUMHUECKUX
I[UKJIOB B OHocdepe;

yMeHHe TIPUMEHSITb TO/yueHHbIe 3HAHWUS [/ 00bSICHEHUS OMOIOTHUYeCKUX
TIIPOL[ECCOB U SIBJIEHWHM, [JIs1 TIPUHSATHS MPAKTUUECKUX PeIleHul B IMOBCeJHEeBHOM
KU3HU C 1iesiblo  obecrieueHust 0e30MaCHOCTH CBOEro 3/I0pPOBbSI M 3[[0POBbS
OKPY>KaloIIUX JTt0/IeH, CoO/II0IeH|s] HOPM FPAaMOTHOTO TIOBEJIeHHsI B OKPY>KaroIIiei
IIPUPOJHOM cpejie, TMOHMMaHHe HEeOOXOAMMOCTH WCII0/Ib30BaHUS IOCTHXKEHUH
COBPEMEHHOM OHOJIOTHH /1JIs1 PaLlMOHA/ILHOIO IIPUPO/IOTI0Ib30BAHMS;

yMeHHe pellaTh 3/IeMeHTapHble OMOIOrMYecKre 3aZlaud, COCTAaB/ATb CXEMbl
TIepeHoca BeleCTB U SHeprvy B 9KOCHCTeMax (LIeNy ITUTaHUs);

yMeHHe BBIMO/MHATL J1ab0OpaTOpPHbIE W IMPAaKTUUYeCKue paboThl, COO/HOAATh
TipaBu/Ia Mpu paboTe ¢ yueOHBIM U 1Tab0paTOPHBIM 000PYZOBaHUEM;

yMeHHe KPUTUUYECKM OL|eHMBAaTb W HWHTEpPIIPETUPOBaTh HMH(OPMALHIO
OMOJIOTHUECKOTO  COZIep)KaHHs, BK/IFOUAIOL[YI0 TICeB/OHAyuHble 3HAHUS U3
Pa3/IMUHbIX UCTOUHUKOB (Cpe/CTBa MacCOBOH MH(MOPMAI[UH, HAayYHO-TIOMYJ/ISIPHbIE
MaTepuasbl),  pacCMaTpuBaTh  I/00ajbHBIE  JKOJOrMUECKHe  Mpo0/ieMbl
COBPEMEHHOCTH, JOPMHUPOBATH 10 OTHOLIEHHWIO K HUM COOCTBEHHYIO MO3UIIUIO;

yMeHHe CO3/jaBaTh COOCTBEHHbIe TMCbMEHHbIe U YCTHbIe COOOIIeHus,
0006111as1 610/IOTUUECKYI0 MH(POPMAIMIO U3 HEeCKOJbKUX WCTOUYHHUKOB, TPAMOTHO
MCII0/Tb30BaTh MOHATUIMHBIM arrapar OHMOJIOTHH.



IIOYPOYHOE IVIAHMPOBAHUE

10 K/TACC
Komuecrs 3 BocnuTaTebHBIN
JIEKTPOHHBIe ni(poBbIe
Ne i/ Tema ypoka 0 4YacoB P uMkp MO/y/b
oOpa3oBaTe/IbHBIE PeCypChI
Bcero
Pa3pen 1 buosorus Kak Hayka
bubmioreka LIOK https://m.edsoo.ru/863e6122 YcraHoBneHHe
1 buosorus B cucteme Hayk 1
https://m.edsoo.ru/863e632a JIOBEPUTE/TbHBIX
OTHOILIEHUH MeXy
neZlarornyeCcKum
pPabOTHUKOM U ero
00yyJaroImuUMucH,
CITOCOOCTBYIOIMINX
MO3UTUBHOMY
BOCTIPUSITHIO
MeTozb! O3HAHUS KUBOH TIPUPOJBIL. Buboreka LIOK https://m.edsoo.ru/863e6122 obyuaroumucs
[MpakTrueckas pabota Ne 1 TpeboBaHMi 1 TIPOCHO
2 «/cronb30BaHye pas3IuuHbIX 1 https://youtu.be/SOnmObWzSus?si=gd6nJacJUOMe | NeLarorunyeckoro
MEeTO/IOB IPU U3YUeHUN rRKT paboTHUKa,

OUOJIOTUYECKUX 00BEKTOB»

BUJIe0 MeTozibl TI03HAHKS XKUBOU TIPHUPObBI

TIPUBJIEUEHUIO UX
BHUMaHUs K
obcyxmaemol Ha
ypoke uHdopMaluu,
aKTHBU3ALIUU UX
M03HaBaTe/IbHOU
J1esiTeIbHOCTH.




Pa3zpen 2 JKuBble cUCTeMBI M UX OpraHM3aLus

3

buonornueckue CHUCTEMBI, MMPOLeCChI
" UX U3ydyeHue

bubmoreka [IOK
https://m.edso0.ru/863e6564

Pa3pen 3 Xumuuecku#l COCTaB U CTPOeHHE KJ/IETKH

XUMHUYeCKUH COCTaB KaeTKu. Boja u
MUHepaJbHbIe COJIU

bubmoteka LIOK https://m.edsoo.ru/863e674e

benku. CocTaB u cTpoeHue 6enkoB

bubmioreka LIOK https://m.edsoo.ru/863e6b72

depmeHTHI — OHOIOTHYECKHEe
KaTaym3aropsl. JlabopaTtopHast
pabota Ne 1 «V3yueHue
KaTaJIMTUYeCKOW aKTUBHOCTH
(epMeHTOB (Ha MPUIMepe aMUIa3bl
W/IM KaTtajiasbl)»

bubmioreka LIOK https:/m.edsoo.ru/863e6b72

Yrnesogpl. JIunuabl

bubmoteka LIOK https://m.edsoo.ru/863e6870

HyxkerHoBble KUC/IOTbL. AT®

bubmioteka LIOK https://m.edsoo.ru/863e6d5¢

Ncropus u MeToibl U3y4yeHUst
K/IeTKU. KnieTouHas Teopus

bubmoteka LIOK https://m.edsoo.ru/863e6e88

10

KneTka Kak 11e/10CTHas )KUBast
cucremMa

11

CTpoeHue 5yKapruOTUYeCKOM KJTeTKH.
JlabopaTopHast pabota Ne 2
«/3yueHne CTpOeHUs KI€TOK
pacCTeHuH, )KUBOTHBIX, TPUOOB U
OakTepwuii 1oJ, MUKPOCKOTIOM Ha
TOTOBBIX MHUKPOTIperapaTax v ux
OTTHCaHUEe»

bubmioreka LIOK https://m.edsoo.ru/863e6ff0
https://m.edsoo0.ru/863e716¢

[IpuBneyenue
BHUMaHHUS
00yuJaroIuXxcs K
L|eHHOCTHOMY acIeKTy
M3y4yaeMbIX Ha ypOKax
SIBJIEHUH, OpraHy3aLys
uX paboThI C
MOJTy4yaeMoU Ha ypoKe
COI[MA/IbHO 3HAUMMOM
nHpopmaLyei —
VHUIL[MMPOBaHue ee
obcyXxIeHus,
BbICKa3bIBaHUS
00yJaroImuMuCs
CBOEro MHEHHUs 110 ee
TIOBO/TY, BBIPAOOTKU
CBOEro K Hel
OTHOIIIeHUS




Pa3zgen 4 JKusHeaeATeNbHOCTh K/IeTKHA

12 OOMeH BeILecTB WM MeTaboI3M 1 bubmoteka LIOK https://m.edsoo.ru/863e766¢ [TpuBneueHue
13 dotocuHTe3. XeMOCHHTe3 1 bubmoteka LIOK https://m.edsoo.ru/863e7c98 BHUMAaHHA
14 OHepreTUyeckrii oOMeH 1 bubmoteka LIOK https://m.edsoo.ru/863e7aae 06yuaroupIXCst K
» 1]eHHOCTHOMY aCIT1eKT
JKu3HeHHBIN LMK KeTKy. [lesieHne H3yUaeMbIX Ii]a ypoxa)}(]
K/1eTkd. Muto3. JTabopaTopHast .
SIBJIEHUH, OpraHU3aLyst
15 pabota Ne 3 «HabsoieHrie MUTO3a B 1 bubmoreka LIOK https://m.edsoo.ru/863e7dc4 HX paboTBI C
K/IeTKaX KOHUYMKA KOpeIlKa JiyKa Ha o
TI0/Ty9aeMoi Ha YpOKe
TOTOBBLIX MUKPOIIperiapaTax» N
COLMAIbHO 3HAUNMOM
Buocunres 6enka. Peakijus i —
16 1 1 bubmoteka LIOK https://m.edsoo.ru/863e796e uHpopmaruent
MaTpPUYHOTO CHUHTE3a VHUL[UMPOBaHMe ee
17 TpaHcisAus — 6uocuHTe3 Oeska 1 bubmmoreka LIOK https://m.edsoo.ru/863e796e obcyXxIeHus,
BBICKA3bIBaHUs
00yJaroImuMuCs
HeksieTouHbie )OPMBI )KU3HU — CBOET0 MHEHHUSI 110 ee
18 Gop 1 bubmioreka LIOK https://m.edsoo.ru/863e7540
BHPYChI TIOBO/TY, BBIPAOOTKH
CBOEro K Hel
OTHOIIEHUS
Pa3zgen5 Pa3vHo)KeHHe M MHAUBHAYa/IbHOEe Pa3BUTHE OPraHU3MOB
bubmoreka LIOK https://m.edsoo.ru/863e81b6 Vcnonb3oBaHue
19 @OopMBbI pa3sMHOXXEeHUs1 OpraHU3MOB 1
https://m.edsoo.ru/863e831e BOCIIUTATEe/IbHBIX
20 Merio3 1 bubmoTeka LIOK https:/m.edsoo.ru/863e7f4a BO3MOXKHOCTEN
O6pa3oBaHe U Pa3sBUTHe MONOBBIX Copieprkanns yueGHoro
K1eToK. OT/IOOTBOpeHHe. TIpEAMETA Hepes
JlabopaTopHas pa6oTa Ne 4 AEMOHCTPALINIO
21 1 bubmoreka LIOK https://m.edsoo.ru/863e81b6
«V3ydeHne CTPOeHHs! TIONOBbIX = b obyuatorumes
K/IeTOK Ha TOTOBBIX TIpUMEpoB
OTBETCTBEHHOTO,

MUKpOIIperiapaTax»




NupuBrgyansHOe pa3BuTre r aHCKOT' 0
22 AHBHAY P 1 bubmoreka LIOK https://m.edsoo.ru/863e8436 PRA
OpraHU3MOB TIOBE/IeHMS,
TIPOSIBJIEHUST
YesI0BeKOIF00us 1
00poCepeuHOCTH,
yepe3 nozbop
I'eHeTHKa — HayKa 0 COOTBETCTBYIOIUX
23 y 1 bubmoreka LIOK https://m.edsoo.ru/863e86f2
HaCJ1e/ICTBEHHOCTH U U3MEHUHUBOCTH TEKCTOB /ISl UTEHMUS,
3aj1au /IS pelieHus,
Npo0JIeMHBIX
CUTyaLUu /151
00CyX/IeHus B Ky1acce
Pa3pen 6 HacieacTBeHHOCTH M U3MEHUMBOCTH OPraHU3MoOB
3aKOHOMEPHOCTHU Hac/le/IOBaHMUSI VHunmrpoBaHue u
24 TIPU3HAKOB. MOHOTUOpHUIHOE 1 bubmmoreka 1IOK https://m.edsoo.ru/863e8878 Mo/i/IeprKKa
CKpelliBaHie WCCJIe/|0BaTe/TbCKON
JurubpugHoe ckpelBaHyie. 3aKOH AeATEILHOCTH
25 He3aBUCHMOI0 Hac/1e0BaHUs 1 Bbubnmoteka LHOK https://m.edsoo.ru/863e89a4 0DyUaroIXCs B
[PH3HAKOB paMKax peanu3aiuu
VMU UHZVBU/TY /TbHBIX
CuerieHHOe Hac/ieJOBaHUe
Y TPYTITIOBBIX
nIpu3HaKoB. JTabopaTopHasi pabota Ne Py
HCCIIeI0BaTe/TbCKUX
5 «/3yueHue pe3y/bTaToOB
26 1 bubmmoreka 1IOK https://m.edsoo.ru/863e8c60 MIPOEKTOB, UTO ZIaCT
MOHOTHOPUIHOTO U AUTUOPHUTHOTO
o0yuaroIuMcst
CKpeIMBaHus y Ap030dusbl Ha
BO3MOJKHOCTh
TOTOBBIX MUKpOTIperiapaTax»
TIpHOOpecTy HaBbIK
I'eneTtrka nosia. HacnmemoBanue
27 1 bubmoteka LIOK https://m.edsoo.ru/863e8c60 CaMOCTOSITe/IbHOTO
TIPU3HAKOB, CIIETJIEHHBIX C TI0JIOM
pelteHust
28 N3menunBocTs. HeHacenctBeHHas 1 bubmmoreka 1IOK https://m.edsoo.ru/863e8efe




M3MeHUMBOCTb. JTabopaTopHast
pabora Ne 6. M3yueHue
MOAVGUKALUOHHOW U3MEHUMBOCTH,
TIOCTPOEHHe BapHaIlMOHHOTO Psifia U
BapHaLMOHHOU KpPHBON»

HacnecTBeHHast U3MEHUMBOCTb.
JlabopaTopHast paborta Ne 7. «AHanu3

TeopeTUUeCKOU
1po0JIeMbl, HaBbIK
reHepUpOBaHUs U
odopmiieHus
COOCTBEHHBIX UJIEH,
HaBBIK YBaXKUTEJTLHOTO
OTHOIIIEHHS K Uy>KUM

29 . 1 Bubmmoreka ITOK https://m.edsoo.ru/863e8efe
MyTaLui y 1p030(U/Ibl HA TOTOBBIX 1 P uziesiM, 0o(pOpMIeHHBIM
MHKpOTIperapaTax» B paboTax Apyrux
30 ['enetrka uesioBeka 1 Bbubmmoreka LIOK https://m.edsoo.ru/863e8d78 MCCIIEIOBATEEH,
HaBBIK MTyO/IMYHOTO
BBICTYTI/IEHUS Tlepe],
Pe3epBHbIii ypok. O6001IeHe 110 ayAuUTOpHEH,
31 TeMe «HacneCcTBeHHOCTD U 1 dpryMeHTHPOBaHus U
V3MEeHUMBOCTb OPraHU3MOB» OTCTanuBaHUs CBOEU
TOUKU 3PEHUSI.
Pazgen 7 Cenekuusi opranu3MoB. OCHOBBI OHOTEXHO/IOTHH
32 Ceslek1jus Kak HaykKa U IpoLiecc 1 bubmioteka LIOK https://m.edsoo.ru/863e9214 Opranusarys
MeTo/b! ¥ JOCTHXKEHNS CeNeKLun me@CTBa
33 N 1 bubmmoreka LIOK https://m.edsoo.ru/863e9214
pacTeHUil 1 >KUBOTHBIX 1 v 4 MOTHBHPOBaHHbIX U
5pyAUPOBaHHbBIX
00yuJaroIUXCs
Hajl ux
34 broTexHooryus Kak orpacib 1 Bu6 K HeyCrieBaruMu
HpOM3BO/CTRA rnbmoteka LIOK https://m.edsoo.ru/863e9336 O/THOK/IACCHHKAMH,
Jlaro1iero
o0yuaroIuMcst

COI[MA/IbHO 3HAUMMbIH




OMBIT COTPYAHUYECTBA
Y B3aMMHOM MOMOLLY

OBIIEE KO/INMYECTBO YACOB II10
I[MTPOI'PAMME

34




11 K/IACC

Ko/muecTBo 3 BocniuraTenbHbIN
JIEKTPOHHbIe [I(pPOBHIe
Ne i/ Tema ypoka 4acoB P wnpp MO/y/Ib
oOpa3oBaTe/IbHBIE PeCcypChI
Bcero
Pa3gen 1 DBoronuoHHas 0M0/I0rUs
; bubmoreka LIOK Vcnonb3oBaHue
1 OBOIIOLIAA U MeTO/bl €€ U3yueHus 1
https://m.edsoo.ru/863ea20e BOCIIUTATEe/IbHBIX
5 VicTopust pa3BuTUs TIpe/iCTaBIeHnid 00 1 bubmoreka IIOK BO3MOXKHOCTeH
3BOJIIOLIUU https://m.edsoo0.ru/863e9570 CcoflepKaHus y4eGHOro
3 M 1 bubmoreka LIOK TpeAMETa 9€epes
VKPO3BOJIFOLIUS
P H https://m.edsoo.ru/863e9cle AEMOHCTDALHI0
o0yuaroIuMcst
[Tonynsaums Kak 31eMeHTapHas euHULA
NIpYMepOoB
BU/Ia ¥ 3BO/IOIMHU. JTabopaTopHast paboTta bubmoreka IIOK
4 1 OTBETCTBEHHOTO,
Ne 1 «CpaBHeHUe BU7IOB 110 https://m.edsoo.ru/863e99c6
IpaXkIaHCKOI 0
MOp($0JIOTUUeCKOMY KPUTEPHIO»
TIOBe/IeHs], TIPOSIB/IEHUS
5 JBrKy1ue cUibl (3/1eMeHTapHbIe 1 bubmoreka IIOK YeOBeKOMIO6Hs 1
(hakTOpBI) 3BOJIHOLMU https://m.edsoo.ru/863e9dad 106POCEDIeUHOCTH,
. Bubmoreka [IOK
6 EcrecTBeHHbIN 0TOOD U ero GOpMEI 1 . 4 uepes nof6op
https://m.edsoo.ru/863eSed0 COOTBETCTBYOIUX
Pe3ynbTaTthl 3BOMIOLMK: TEKCTOB JIJIsl UTeHUS,
MIPUCTIOCO0/IEHHOCTh OPTaHU3MOB U 3a/ia4 J/1s pelleHus,
7 Buzioobpa3oBanue. JlabopaTtopHasi paboTa 1 bubmoreka [IOK NpO0JIEMHBIX CUTYyaIUi

Ne 2 «Onricanve IPUCIIOCODIEHHOCTH
OpraHusMa U eé OTHOCUTEeILHOTO
Xapakrepa»

https://m.edsoo.ru/863e9fde

JUis 00CY>K7IeHUs B
Kj1acce




bubmoreka IIOK

8 Hanpasnenvs u myT¥d MakpO3BOJIFOLMA
P y P H https://m.edsoo.ru/863e9cle
9 HeobpatumocTs 3BOsIOIIUN
Pa3pen 2 Bo3HMKHOBeHHe U pa3BUTHe )KU3HHU Ha 3emJie
10 Vcropus )Xu3HU Ha 3emiie U MeTO/ibl eé [IpuBneueHyie BHUMaHUs
H3y4eHust obyuaromxcs K
€HHOCTHOMY acCIIeKT
['mnoTtessl MPOUCXOXKAEHUSA XKU3HU Ha bubmoreka LIOK 1 y Y
11 M3yuyaeMbIX Ha yPOKax
3emiie https://m.edsoo.ru/863ea5a6 N
sIBJIEHWH, OPraHr3alunsa nux
v PasButue X13HU Ha 3emJie 110 3paM U bubmoreka IIOK paboThI C MoIyyaeMoi Ha
repuoiam https://m.edsoo.ru/863eatbe YPOKe COLIMa/TbHO
OCHOBHBIE 3Tarbl 3BOJIFOLUN 3HaUMMOH HH(OpMaLeH
PaCcTUTE/ILHOTO M KUBOTHOTO MUPA. 6 OK HEHHHHPOBaHHe ee
nbnmoreka obcyxaeHvs,
13 [MTpakTrueckas pabota Ne 1 «/3yuenue 4 Y
2 https://m.edsoo.ru/863ea8bc BBICKa3bIBaHUS
HCKOIaeMbIX OCTaTKOB PaCTeHUU U
00yYaroIMMHCS CBOETO
JKABOTHBIX B KOJIJTEKLIUSIX» MHEHMS 110 €€ TIOBOLY,
14 CoBpemeHHas cuCTeMa OpraHruuecKoro bubmoreka IIOK BBIPAOOTKM CBOETo K Helt
Mupa https://m.edsoo.ru/863ea48e OTHOLLIEHUS
bubmoreka [IOK
15 OBOJIIOLIMA UeioBeKa (aHTPOIOreHes)
https://m.edsoo.ru/863eac2c
16 [Bwkyiue cumbl ((pakTopsr) bubmoreka LIOK
aHTpOIIOreHesa https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaZjuy 3BOJIIOLIMY YeloBeKa
18 YesioBeyeckue packl U MPUPOJHbIE bubmoreka IIOK
aJlarnTaluy yejaoBeKa https://m.edsoo.ru/863eaea?
19 Pe3sepBHbIi ypok. O60011I[eHHE TT0 TeMe




«B03HUKHOBeHHe U Pa3BUTHE XXU3HU Hd

3emiie»
Pazgen 3 OpranusMbl U OKpY)Kawolasi cpeja
20 OKOJ10rvs KaK HayKa Hcnonb3oBanue
Cpezibl 00MTaHKs U 9KOJIOTUUeCcKHe Bubmoreka LIOK BOCIHTATEIIHBIX
21 BO3MOKHOCTel
¢baxTOophI https://m.edsoo.ru/863eafec
COZIep>KaHusl yuebHOTro
Abuotuueckue pakropsl. JlabopaTopHas Npe/MeTa uepes
pabora Ne 3. «Mopdosoruueckue J|eMOHCTPALIO
Y 0C0OEHHOCTH PaCTeHUM M3 Pa3HBIX MECT bubmoreka [IOK 00y4aroIuMCcs IpUMepoB
obutanusi». JlaboparopHast pabota Ne 4. https://m.edsoo.ru/863eb10e OTBETCTBEHHOT'O,
«BnusHue cBeTa Ha POCT U pasBUTHE TPaXAAHCKOro NOBE/IEHN,
YepeHKOB KoJieyca» TIPOSIB/IEHUA
YeJI0BEKOJTIOOHS 1
23 buoTtuueckue hakTopbl Brbmiorea LOK Znobpocep/ieuHOCTH, Yepe3s
P https://m.edsoo.ru/863eb348 ’
Mo/100p COOTBETCTBYIOIIUX
DKOJIOTUYecKue XdPAKTE€PUCTHUKU TEeKCTOB JIjIs1 YTeHus, 3a/1au
24 nony/siuyn. [IpakTrueckast pabota Ne 2 JJIS1 peLleHus],
«[ToaCYéT MIOTHOCTU MOMYJIALMU pa3HbIX MPOGJIEMHBIX CUTYaLiA
BU/IOB PaCTeHUI» AJ1s 0BCYK/IeHUsI B KJ1acce
Pa3gen 4 CooOmiecTBa ¥ 3K0/I0rH4YeCcKHe CHCTeMbI
bubmoreka IIOK [TpumeHeHUe Ha ypoke
25 Coo0111ecTBa OPraHU3MOB — OHMOIEHO3 1 P yp
https://m.edsoo.ru/863eb46a VMHTepaKTUBHbIX (hOpM
bubmoreka LIOK pabotel
26 OKOJIOTUUeCKUe CUCTEMBI (3KOCHUCTEMBI) .
https://m.edsoo.ru/863eb46a 00yJaroIUMHUCS:
OCHOBHBIE MTOKa3aTe/I IKOCHCTEMBI. Eatt OK VHTEJIIEKTYya/IbHBIX UT'D,
- nbnmoreka
27 OKosnoruueckue nupamuzpl. CBoKCTBa 1 CTUMY/IMPYIOIIAX
https://m.edsoo.ru/863eb5fa O3HABATE/ILHVIO
skocucreM. CyKiieccus y




28 [IprpoaHbIe 3KOCUCTEMBI 1 MOTUBALVIO
29 AHTpOIIOreHHbIe 3KOCUCTEMBI 1 00y 4aroLHXCs;
30 buocdepa — ryobanbHasi 3KoCUCTEMA 1 bubmoreka IIOK AHCKyC;HH’ KOTOpBIE
3emmu https://m.edsoo.ru/863ebb5e AAIOT 00yHaroIMCH
3 BO3MO)KHOCTh
31 aKOHOMEPHOCTH CyI1lleCTBOBaHUS 1 bubmoreka IIOK MPUOGPECTH OMBIT
ouocdepsr https://m.edsoo.ru/863ebd16
Be/IeHUS
32 YenoseuecTBo B 61ocdepe 3emn 1 KOHCTPYKTHBHOTO
33 Cocyl1ecTBoBaHUe IPUPOJBI U 1 bubmoreka IIOK [lvajora; rpyrroBon
yeJsioBeyeCTBa https://m.edsoo.ru/863ebale paboTsl UK paboThl B
rapax, KOTOpble y4ar
N 00yUaroIUXCs
Pe3sepBHbIi ypok. O600IIIeHHE TeMBI N
KOMaH/IHOY paboTe u
34 «Co00111eCTBa ¥ 5KOJIOTMUeCKHe 1 .
B3aUMOZEHCTBHUIO C
CHCTEMBI»
JIPYTUMH
o0yJaroImuMuCs
OBLIEE KOJIMYECTBO YACOB I1IO0 34

I[MTPOI'PAMME
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