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COAEPXKXAHME YYEBHOI'O IIPEIMETA
10 KITACC

Tema 1. buoJsiorus kak Hayka.

buosnorus kak Hayka. CBsizb OMOJOTHU C OOILIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTUMHU €CTECTBCHHBIMH HayKaMmu, (puiiocodueit, STUKON, SCTETUKON U TPABOM.
Ponp Ouonormu B (HOpMUPOBAHMM COBPEMEHHOM HAyYHOW KapTUHBI MHpA.
CucreMa OGMOJIOTMUECKUX HaYK.

Metobl O3HAHUS KUBOU TPUPOJIbI (HAOII0IEHHE, IKCTIEPUMEHT, ONTMCAHHUE,
U3MEpeHHe, KiIacCupUKaIMs, MOJCTUPOBAHUE, CTAaTHCTHYECKass 00paboTka
JTAHHBIX ).

JleMoHCTpanuu:

IToprpersr: Y. lapsun, I'. Menaens, H. K. Konbnos, [Ix. Yorcon nu ®@. Kpuk.

Tabnuiel 1 cxembl: «MeTo/Ibl MO3HAHUSI )KUBOW TTPUPOJIBIY.

JlaGopaTopHble ¥ NpaKkTHYeCKUe padoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWE pa3IWYHBIX METOIOB MPHU
U3Y4YEHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMBI U X OPraHU3 AU,

KuBble cucTembl (OMOCUCTEMBI) KaK MpeAMET u3ydeHus: ouosoruu. OTinnuue
JKUBBIX CUCTEM OT HEOPTAHUYECKOUN MPUPOBI.

CpolicTBa OMOCHCTEM U MX pa3zHOoOpasue. YPOBHU OpraHu3aIiil OMOCUCTEM:
MOJEKYJISIPHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIM, MOMYJISIMOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTre0IeHOTUYECKH ), OMoCEPHBIi.

JleMoHCTpaLum:

Tabnuupl u cxeMbl: «OCHOBHBIE MPHU3HAKH KU3HU», «YPOBHU OpraHu3aluu
YKUBOU ITPUPOIBD.

O6opynoBanue: mojenb MoJiekyisl JJTHK.

Tema 3. XumMHn4ecKkuii COCTAB U CTPOEHUE KJIETKH.

XUMHAYECKHN COCTAB KJIETKA. XHWMHUYECKUE JJIEMEHTBI: MaKpO3JEMEHTHI,
MHKPOAJIEMEHTHI. BOJ1a 1 MUHEpaIbHBIE BEIIECTBA.

OyHKIMM BOABI U MHUHEpaAIbHBIX BemlecTB B KkieTke. l[loanepxkanue
OCMOTHYECKOr0o OanaHca.

benku. CoctaB u crpoeHure OeaKOB. AMHUHOKHCIOTBI — MOHOMEpPHI OENKOB.
HezaMeHnMble ¥ 3aMEHHMbIE AMUHOKUCIIOTHI. AMUHOKHUCIIOTHBIM COCTaB. Y POBHU
CTPYKTYpbl O€JIKOBOW MOJIEKYyJibl (TIEpBUYHAS, BTOpUYHAsl, TPETUYHAS U
YETBEPTUYHASL CTPYKTypa). XUMHYECKHE CBOMCTBa OenkoB. buomornueckue
byHKIMU OENKOB.

depmeHTHl — Ouosiorudyeckue Katanuzatopel. CTpoeHue (QepmeHTa:
aKTUBHBIA IIEHTp, cyOcTpaTHass crneuupuuHoctb. KodepmeHnTsl. Butramussi
OTnnuns pepMEeHTOB OT HEOPTAHUUECKUX KaTaJIu3aTOPOB.



VYrineBoabl: MoHOcaxapuabl  (TJIOK03a, pubo3a U JA€30KCUpuod03a),
aucaxapuipl  (caxaposa, JaKTo3a) W noiMcaxapuiabl (Kpaxmall, TJIMKOTEH,
1eJUI0I03a). buonornyeckue GyHKIIMKM YTI€BOIOB.

Jlunuasl:  Tpurauuepuabl, Qocdonunuasl, crepounsl. ['mapoduIbHO-
ruipodoOHble  cBoiicTBa. buonornueckue ¢Gynkuuu aunuaoB. CpaBHeHuHe
YTJIEBOJIOB, OCJIKOB U JIMMHIOB KaK NCTOYHUKOB YHEPTHUH.

Hyxknennoseie xkucnorsl: JHK wu PHK. Hykmeornaer — MoOHOMEpHI
HyKJIenHOBBIX KUCIOT. Ctpoenue u ¢pyukmuu JIHK. Ctpoenune u ¢pynkiun PHK.
Bunasl PHK. AT®: ctpoenne u GyHKIUH.

[{utonorus — Hayka o kieTke. Kiietounast Teopust — mpuMep B3aUMOIEUCTBUS
unen u (paKkToB B HAYUYHOM MO3HAHUU. MeTObl U3yUeHUS KIIETKHU.

Krnerka xak 1emoctHas >kuBas cuctema. OOmmMe TNpHU3HAKA KIETOK:
3aMKHyTasi HapyxHass memOpana, monekynbl JIHK kak reHerumdeckuit ammapar,
cUCTeMa CUHTe3a Oelka.

Tunel KJIETOK: JyKapuoTHUYecKas U mpokapuothyeckas. OcoOeHHOCTH
CTPOCHHSI TpOKapuoTH4ecKor KieTku. Kiierounas crenka Oaktepuil. CTpoeHue
AYKaApPUOTHUYECKON KJIEeTKH. OCHOBHBIC OTJIMYHUS PACTUTEIILHON, >XUBOTHOM U
rpUOHOMN KJIETKHU.

IToBEPXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTEHKA, TNIMKOKAJIUKC, UX
byukiuu. [nasmatuyeckas memOpaHna, e€ cBoiicTBa u GpyHkuu. [{uromnazma u eé
opranouipl. OnHoMemOpannbie opranounbl kietku: OIIC, anmmapat I'ombmxw,
nn30coMbl.  [loyaBTOHOMHBIE OpPraHOWBI KJIETKWA: MHUTOXOHIPWH, TUIACTHUIBL.
[Ipoucxoxknenne MUTOXOHIApUM u Tmactua. Buael mmactun. HememOpanHbie
OpPraHOUJIbl KJIETKU: PUOOCOMBI, KJIETOUYHBIM IIEHTP, LEHTPUOJIH, PECHUYKH,
KI'yTUKU. QYHKIUYA OPraHOUIOB KIIETKU. BKiroueHus.

SAnpo — perynaropHbiii HeHTp kieTku. CTpoeHue sanapa: siaepHas o00JI0uKa,
KapuoIuia3ma, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcrIOpPT BEHIECTB B KIIETKE.

JlemoHcTpanum:

[Toptpetsr: A. Jleenryk, P. I'yk, T. llIBann, M. lInennen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®@panknun, K. M. bap.

[narpammbr:  «PacnpeneneHne XUMHYECKHX 3JEMEHTOB B HEXHUBOU
npupome», «Pacnpenenenne XUMUYECKUX SIIEMEHTOB B )KUBOU IIPUPOJIEN.

Tabmuubl u cxembl: «llepuognueckas TabiauIa XUMUYECKUX 3IIEMEHTOBY,
«CTpoeHune MOJIEKYJIbl BOJIb», «brocuHTe3 0enka», «CTpoeHue MOJIeKyJIbl OenKay,
«Ctpoenne pepmentay, «Hyknennosbie kuciotel. JJHK», «Ctpoenune momnexynb
AT®», «CtpoeHne >yKapuoTHUYECKON KIETKW», «CTpOeHHEe >KMBOTHOU KIIETKW,
«CTpoeHHE pACTUTENBHON KIETKW», «CTpoeHHE MPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue sapa KIEeTKN», « Y TIeBOAbD), «JIMmuasD.



OOopynoBaHue: CBETOBOM MHKPOCKON, OOOpYJOBaHUE I MPOBEICHUS
HaOIIOJICHUM, W3MEpPEHHI, SKCIEPUMEHTOB, MUKPOIpPENapaTbl PACTUTEIbHBIX,
YKUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlabGopaTopHble U NpaKTHYEeCKHUE PadOThI:

JlaGoparopnas pabora Ne 1. «lM3yueHue KaTaJIUTUYECKOW AaKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMuUiIa3bl UK KaTajla3bl)y.

JlaGoparopnas pabora Ne 2. «M3yyeHue CTpOEHUS KIETOK pacCTCHUH,
KUBOTHBIX W OaKTEpHil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpENmapaTrax M HX
OMUCAHUE.

Tema 4. /Ku3HeaesTeJIbHOCTh KJIETKH.

OOMeH BelIecTB, WU MeTa00IN3M. ACCUMUIIALMS (TUIACTUYECKUM OOMEH) U
JTUCCUMUJIISTIUS (SHEPTeTUYECKHii OOMEH) — JBE CTOPOHBI E€AMHOTO TIpoliecca
MeTabonu3ma. Ponb 3aKOHOB COXpaHEHHUS BEIIECTB U DHEPTUU B TMOHUMAHUU
MeTaboau3ma.

Tumnbl oOMeHa BellecTB: aBTOTPO(dHBIN U reTepoTpodHbIil. Posib dhepMeHTOB
B 0OOMEHE BEIIECTB U MPEBPAILCHUN YHEPTUH B KIIETKE.

®orocunTte3. CmeroBass W TeMHOBas (a3bl ¢doTocuHTe3a. Peakumn
dbotocunTeza. IPphekTuBHOCTh HOTOCMHTE3a. 3HAUCHUE (DOTOCHUHTE3A JJISl KU3HU
Ha 3emuie. BiusiHue ycnoBuii cpeqibl Ha (POTOCHHTE3 U CIIOCOOBI TOBBIIMICHUS €T0
IIPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHI.

XeMOCHHTEe3. XEeMOCUHTE3UpYIoUe OakTepuu. 3HaYEHUE XEMOCUHTE3a s
YKU3HU Ha 3eMIIe.

DHepreTuuecknii oOMeH B KjeTke. PaciernieHue BemecTB, BBIJCICHHUE U
aKKyMYJUPOBAaHHE DSHEPrud B KIETKE. OJTalbl HHEPreTUYECKOro oOMeHa.
['mukonu3. bpoxenue u ero Buabsl. KuciaoponHoe okuciieHUE, WM KIETOYHOE
JIbIXaHUE. OKuCIUTENHHOE dbochopuaupoBaHue. D¢ HeKTUBHOCTH
AHEPIeTUYECKOI0 OOMEHA.

Peaknun wmatpuyHoro cuHrte3a. [eHernueckas wuHpopmanus u JIHK.
Peanuzauusi reHeTuueckol umH(oOpManuu B KJIETKE. [ eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpunuusa — matpuusblii cuHTe3 PHK. Tpancnsuusa — 6uocunres
oenka. Otanbl TpaHcasuuu. KoaupoBanwe aMuUHOKUCIOT. Poib pubocom B
onocuHTe3e Oenka.

Hexknerounsie ¢popMbl ku3HU — BUpYCHl. ctopust oTkpsiTusa Bupycos (. U.
WBanoBckuit). OCOOCHHOCTHM CTPOCHHMSI M SKM3HEHHOTO LHKJIA BHUPYCOB.
bakrepuodaru. bonesnu pacteHui, >KUBOTHBIX M YEJIIOBEKA, BBI3bIBAEMBIC
Bupycamu. Bupyc mmMmyHoxepuuurta yenoseka (BMIY) — Bo3Oymurens CIIM/a.
OOpatHas  TpaHCKpUIIIIMA, peBepTaza W uHTerpaza.  lIpodunakruxa
pacrpocTpaHeHUsl BUPYCHBIX 3a00JI€BaHUM.

JlemoHcTpanum:



[Toptpetsr: H. K. Konsnos, /1. 1. UBanosckuit, K. A. Tumupsizes.

Tabmuiel 1 cxembl: «Tunbel nutanusy, «Metaboausm», «MHTOXOHIPHUN,
«IHepreTudeckuii oomen», «Ximopomiacty, «Potocuntes», «Crpoenue JIHK»,
«CtpoeHue u QPyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit komy,
«Bupyce», «bakrepuodarn», «Crtpoenne u xu3HeHHbM nuka Bupyca CIIN/a,
OaxrTeprodaray, «Pemmmkarus JTHK».

Oo6opynoBanue: monaenu-anmnkanuun «Yasoenue JIHK u Tpanckpunuus»,
«buocunres 6enka», «CTpoeHue KIeTku», Mojielb cTpykrypsl JJHK.

Tema S. PazMHOKeHMe M1 MHAMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KierouHblii UK, WM KU3HEHHBIM LUKI KieTku. WHTepdaza u MuTos.
[Ipormecchl, mpoTekatome B uHTepdaze. Pemnmukanusa — peakiys MaTpUYHOTO
cuateza J[HK. Crpoenme xpomMocoMm. XpOMOCOMHBEI Ha0Op — KapHOTHIL
JIMmuionHeIi W TAluvIOWJIHBIA ~ XpOMOCOMHBIE  HaOOphl.  XpOMaTHJIBI.
[{uTonornuyeckue OCHOBBI PA3MHOKEHHS W  WHIAUMBHUAYAJIBbHOTO  Pa3BUTHUSA
OpPraHu3MOB.

Henenne kinetkn — muto3. Ctaguu mutosa. Ilporieccel, mpoucxoasiiye Ha
Pa3HBIX CTAUSIX MUTO3a. BHOJIOrMYECKN CMBICI MUTO34.

[Iporpammupyemas rubenb KIETKH — arornTo3.

@dopMbI pa3MHOKEHHSI OPTaHU3MOB: OecIioyioe U 1mosioBoe. Bubl 6ecmonoro
Pa3MHOXKEHUA: [JIEJICHUE HAaJBOE, II0YKOBAHME OJHO- W MHOTOKJIETOYHBIX,
CIIOpoo0Opa3oBaHNe, BETETATUBHOE pa3MHOXkKeHUE. VICKyccTBEeHHOE KJIOHUPOBaHUE
OPraHu3MOB, €0 3HAYEHUE JIJIS CEJIEKIIUU.

[TonoBoe pazMHOXKEHHE, €T0 OTJIINYUS OT OECIOIO0TO.

Meito3. Craguu Mmeio3a. IIporecchl, NpouCcXOdIIME HAa CTaauiIX MeEHo3a.
[ToBenenue xpomocom B Meno3e. KpoccunroBep. buomormyeckuii CMbICT U
3HA4YECHUE MEH03a.

['ameTtorenes — mporecc 00pa3oBaHUsI TMOJOBBIX KIETOK Yy KUBOTHBIX.
[TonoBbie *ene3bl: CEMEHHUKU U siIMYHUKU. OOpa3oBaHuWe M PAa3BUTHE TOJOBBIX
KJIETOK — TaMeT (CrepMaro30u[l, SMIEKIIeTKa) — CIEepMaToOreHe3 M OBOTCHES.
OCOOEHHOCTH CTpPOEHMS SWLEKIETOK M crepMaTo30ouaoB. OImIoA0TBOPEHUE.
ITaptenorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpPHUOHAIBbHOE Pa3BUTHE
(omOpuorenes). Jrtanbl YMOPUOHATBLHOTO PA3BUTHSL Y MO3BOHOYHBIX >KHBOTHBIX:
npoOieHue, ractpysiusi, opraHorene3. IloctamOpuonanbHOEe pazButHe. THIIBI
MOCTAMOPUOHANBLHOTO Pa3BUTHUS: MPsAMOE, HENpsMoe (JIUYMHOYHOE). BrnusiHue
Cpellbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YPOACTBA.

Poct u pasButue pacreHnii. OHTOreHEe3 IIBETKOBOIO PACTEHUS: CTPOCHHE
CEMEHHU, CTA/INU Pa3BUTHSL.



JlemoHcTpanum:

Tabmuubr u cxembl: «DOpMBI Pa3MHOKEHHUS OPTaHU3MOBY, «J[BoliHOE
OIUIOJIOTBOPEHUE Yy LBETKOBBIX pacTeHui», «BererarTuBHOE pa3MHOXKEHUE
pactenui», «Jlenenune xkietku Oaktepuid», «CTpPOEHHUE TMOJOBBIX KIIETOKY,
«Ctpoenne xpomocoMbl», «Knerounsii mukin», «Pemmukamus JJTHK», «Mutos»,
«Menos», «IIpsamoe u HenpsaMoe pa3BuTue», «l'aMeroreHes y MICKONMUTAIOMNX U
yenoBekay, « OCHOBHBIE CTAIMM OHTOTEHE3a.

O6opynoBaHue: MHUKPOCKOTI, MHUKpOMpenapaTsl «CriepMaTo30uibl
MJICKOIIUTAIOLIETOY, «SHIeKIeTka MiaeKonuTarumero», «Kapuoknaes B KieTkax
KOpEelIKa JIyKa», MarHuTHas MOJENb-allUINKauus «/leneHue KIEeTKn», MOJEeIb
JTHK, mozaenb MetadazHoil XpOMOCOMBI.

JlaGopaTopHble U NpaKTHYEeCKHEe PadOThI:

JlaGoparopuas pabora Ne 3. «HabmromeHume MuTO3a B KJIETKaX KOHUYMKA
KOpEUIKa JIyKa Ha TOTOBBIX MUKPOITPENapaTax».

JlaGoparopuas pabota Ne 4. «M3ydeHwe CTpPOEHHS TOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIPENapaTaxj».

Tema 6. HacjieACTBEHHOCTh M MK3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHetuku. ctopus pa3BuTus reHeTUKU. Poib nuronorun
U 3MOpHOJIOTUM B CTAaHOBJIICHMM TE€HETUKHU. BKiam pocCHCKUX M 3apyOeiHBIX
y4€HBIX B pa3BUTUE TEHETUKU. MeToasl TeHeTHKU (TUOPUAO0JIOTUYECKUN,
LIUTOT€HETUYECKUM, MOJEKYISIPHO-TeHETHUeCKUi). (OCHOBHBIE TI'€HETUYECKUE
noHATHUs. [ eHeTuYecKass CHMBOJIMKA, UCTIOJIb3YEMasl B CXEMAaX CKPELIMBAHUMN.

3aKOHOMEpPHOCTH HAcJIeI0BaHUsl MPHU3HAKOB, YCTaHOBIEHHbIE ['. Menaenem.
MonorubpugHoe ckpemMBaHue. 3aKOH eIuHO-00pa3us THOPUAOB MEPBOTO
nokoneHud. IIpaBuno AOMUHMpOBaHWs. 3aKOH pPACLICIUIEHHS IPU3HAKOB.
['unore3a yncroTel ramer. [1oHOE M HEMMOIHOE JOMUHUPOBAHUE.

JuruOpugHoe  CKpellMBaHHE. 3aKOH  HE3aBHUCHUMOTO  HAclleJJOBaHUs
npu3HakoB.  L{uToreHeTMueckue  OCHOBBI  JUTHOPHUIIHOTO  CKpEHIMBAHUA.
AHanM3upyolee cKkpenmBaue. Menoap30BaHne aHATU3UPYIOLIETO CKPEIINBAHUS
JUTS OTIPEJICIICHNUSI TeHOTHUIIa 0COOu.

CuenneHHoe HacnefoBaHue npu3HakoB. PaGora T. Moprana 1o
CLEIJIECHHOMY HacJIeJOBAaHUIO TeHOB. Hapylienue cuernseHns reHoB B pe3ysbTaTe
KPOCCHHI'OBEpaA.

XpoMOCOMHas TEOpUs HACIEICTBEHHOCTH. | €eHETHUECKHNE KAPTHI.

['eneTnka mosia. XpoOMOCOMHOE ONPEACICHUE NOJIA. AYTOCOMBI U IOJOBBIE
XpOMOCOMBI. ['OoMOramMeTrnsle M rereporameTHeie opraHu3mbl. HacnegoBanue
IIPU3HAKOB, CLIETUIEHHBIX C ITOJIOM.

N3mMeHunBOCTh. BHIbl ”3MEHUMBOCTHU: HEHACJIEACTBEHHAS] U HACJIEACTBCHHAS.
Ponp  cpempl B HEHAcHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPHUCTHKA



MOAU(UKAIIMOHHONW U3MEHUYMBOCTU. BapuanimoHHbIN psi/l U BapuallMOHHAS KPUBAS.
Hopma peakumu npuszHaka. KonuuecTBEeHHbIE M KaYE€CTBEHHBIE NMPU3HAKH U KX
HOopMa peakiuu. CBoMcTBAa MOAU(DUKAITMOHHONW N3MEHUYHUBOCTH.

HacnencrBenHasi, wiM TeHOTHUIMYECKas, W3MEHUYMBOCTh. KomOuHaTtuBHas
U3MEHYMBOCTh. Meio3 W TMOJOBOM MpPOIECC — OCHOBA KOMOWHATHMBHOM
M3MEHUYNBOCTHA. MyTarmoHHas 3MEHUYNBOCTh. Kimaccudukanusi MyTanuii: TeHHbIC,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ MpUYuHbI MyTaluil. MyTareHHble (pakTophbl.
3aKOH rOMOJIOTMYECKHUX PSJIOB B HacliencTBeHHOM n3menunBoctu H. Y. BaBuiosa.

BresnepHas HacieACTBEHHOCTh U U3BMEHUYNUBOCTD.

['enetuka 4yenoBeka. Kapumorum uenoBeka. OCHOBHBIE METOAbl T€HETHUKU
YeJIOBEKa: TeHCAIOTHUYCCKUM, OTM3HEIIOBBIM, IINTOTCHETHYSCKHUM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPEIEIICHUE TE€HOTHUIIA:
IIOJJHOT€EHOMHOE CEKBEHUPOBAHUE, '€HOTUIIMPOBAHUE, B TOM YHCIIE C IOMOIIBIO
[M[P-ananu3a. HacnenctBeHHble 3a00JieBaHUSI 4YEJIOBEKAa: T'€HHbIE OO0JIE3HHU,
0OJIe3HU C HACJEJCTBEHHOM MpPeapacloyiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue u reHepatuBHble MyTauuu. CTBOJOBBIE KIETKU. [IpuHUUIBI
3I0pPOBOT0 00pa3a KU3HH, TUATHOCTUKHU, MPOPUITAKTUKH U JICUCHUS TeHETUYECKHUX
0ose3Hel. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHME. 3HAUEHHUE MEAUIIMHCKON
TeHETHKH B MIPEJIOTBPAIICHUH 1 JICUCHUU TeHETUUECKNX 3a001eBaHUi YeIIOBeKa.

JlemoHcTpanum:

[Toptpersr: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YUersepukos, H. B.
Tumodees-Pecorckuii, H. 1. BaBuios.

Tabmumet w cxembl:  «MOHOTHOpPUIHOE  CKpEIMBAaHUE MW €ro
LIATOI€HETUYECKAsE OCHOBa», «3aKOH pACIICIUIEHUS M €ro LHUTOIN€HEeTHYeCKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpelluBaHUEY,
«uTomoruyeckue OCHOBBI JTATHOPHTHOTO CKpEIIMBaHUS», «Meiio3»,
«B3anMonencTBue aJUICNIBHBIX TE€HOB», «l'eHeTuyeckue KapTbl pacTEHUN,
KUBOTHBIX M YEJIOBEKa», «l'eHeTuka mona», «3aKOHOMEPHOCTH HACJENOBaHUS,
CUCIUICHHOTO ¢ mnoJioMm», «KapuoTumbl 4YenmoBeKka M JKUBOTHBIX», «Buubl
M3MEHYUBOCTUY, «MoaudukamonHas HW3MEHUYUBOCTHY, «HacnemoBanue pesyc-
bakTopay, «I'eHeTrKa rpynn KpoBu», « MyTallMoOHHasi U3MEHYHUBOCThY.

O6opynoBanue: Mojaenu-anmmInkanuun «MOHOTHOPUIHOE CKpEIIMBaHUECY,
«Hemonnoe nmomunupoBanuey, «Jurnbpumnoe ckpemniuBanue», «llepexpéct
XpOMOCOM», MHUKPOCKOIl W MHKporpemnapaT «Jlpozodpuna» (Hopma, MyTauuu
(GbopMBI KPBUIBEB U OKPACKH Tela), repoapuil «I'opox moCeBHON.

JlaGopaTopHblie ¥ NpakTHYecKUue padoThl:

Jlabopatopnast pabora No 5. «/3ydeHue pe3yinbTaTOB MOHOTHOPHIHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(UIIbl HA TOTOBBIX MUKpPOIIpEnapaTaxy.



JlaGoparopnas pabota Ne 6. «M3yuenue MoaupuKaMOHHON U3MEHYUBOCTH,
MIOCTPOEHHUE BAPUALMOHHOTO PSAJIa U BAPUALIMOHHOM KPUBOW.

Jlabopatopnas pabora Ne 7. «AHanu3 MyTauuid y Jpo30Quibl Ha TOTOBBIX
MHUKpPOIpenapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocTaBieHue U aHaIU3 POJOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cenexkunsi opranuzmMoB. OCHOBbI O0MOTEXHOJIOTHH.

Cenekuus Kak HaykKa W MPOIECC. 3apOXKIEHUE CENEKIUU U JOMECTUKAIUA.
Yuyenne H. UW. BaBunmoBa 0 1eHTpax TMPOUCXOXKIACHUS U MHOrooOpasus
KYJbTYPHBIX pacTeHuM. LIEHTpbhl MPOUCXOXKIAEHUS NOMAIIHUX KUBOTHBIX. CoOpT,
nopoja, ITaMM.

CoBpeMeHHbIE METO/IbI CeleKIMU. MaccoBbIii M MHANBUAYATIbHBIA OTOOPHI B
CEJIEKIIMM pPACTEHUM U KUBOTHBIX. OIlleHKa 3KcTepbepa. bIM3KOpoacTBEHHOE
cKkpemBaHue — HMHOpuAMHT. Yucras nuHusA. CKpellMBaHWE YHUCTHIX JIMHUH.
['erepo3uc, wiu rubpuaHas cuia. HepoacTBeHHOE CKpellMBaHHE — ayTOPUAMHI.
Otnanénnas tuOpuamsanus W €€ ycmexu. VICKyCCTBeHHBIM MyTareHes |
MOJIyYCHHE TOJMIUIOUJIOB. JIOCTHMIKEHHSI CENEeKIMU paCTeHUil, MXUBOTHBIX U
MHUKPOOPTIaHU3MOB.

buotexHonoruss Kak OTpacib MPOU3BOACTBA. ['€HHAash MHXKEHEpHUsA. ODTarbl
co3panusi pekomOunantHor JIHK wu Tpancrennnix opranu3zmoB. Kierounas
uxenepusi. Kiierounsie KyJabTypbl. MUKpPOKIOHAIEHOE Pa3MHOXKEHUE PACTEHUH.
KiioHupoBaHue BBICOKONPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue M ITUdeckue  mpodbimembl. [MO  —  reHeTHYecKu
MOAU(PUIUPOBAHHBIE OPTaHU3MBI.
JlemoHcTpauuu:

[Toptpersr: H. 1. BaBuios, M. B. Muuypun, I'. JI. Kapneuenko, M. .
MBaHOB.

Tabmupsl 1 cxembl: kapTra «LleHTpbl NPOMCXOXKIEHUS W MHOroooOpasus
KYJbTYPHBIX pacTeHHi», «[lopoabl TOMamHUX KUBOTHBIX», «COpTa KyJIbTYypPHBIX
pactenui», «OtnanénHas rudpuausanus», «Padotel akagemuka M. @. MBanoBay,
«Ilomumnongus», «OObEKThl OHOTEXHOJNOTHM», «KileTouHbIE KyJIbTYphl U
KJIOHHpOBaHHe», «KOHCTpyHpOBaHKE U IEPEHOC T€HOB, XPOMOCOM.

O6opynoBaHue: MyJISKU TUIOA0B U KOPHEIIIO0B TUKUX (OPM U KYJIbTYpPHBIX
COPTOB pacTeHui, repdapuil «CenbCKOX03511ICTBEHHbIE PACTCHUS.

JlaGopaTopHble ¥ NpakTHYecKUue padoThI:

Okckypeust «OCHOBHBIE METOJbI M JOCTH)KEHHSI CEJEKIMH PAcTEHUH U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHILIMIO, IIJIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA  yY4aCTOK, B TEIUIMYHOE XO3AHCTBO, JaOOPATOPHIO
arpOyHHMBEPCHUTETA UM HAYUYHOTO LEHTPA)».



11 KIIACC

Tema 1. IBoJIIOLIUOHHASL OMOJIOTHS.

[IpennoceuiIku BO3HUKHOBEHUS JBOJIOLMOHHON TEOpUU. ODBOJIKOLHUOHHAS
Teopust U €€ MecTo B OMOJNOruu. BiusHue 3BOJIIOIMOHHONW TEOpUU HA PA3BUTHE
OMOJIOrMH U APYTUX HAYK.

CBugerenbcTBa 3BOJMOIMU. [laneoHTONIOrMYECKHE: TMOCIEI0BATENBHOCTD
NOSIBJICHUS BHUJIOB B MaJICOHTOJOTMYECKOW JIETOMHCH, MEPEXOJHbIE (HOPMBI.
buoreorpaduyeckue: cxocTBO U paznuune GayH u GJaop MAaTEPUKOB U OCTPOBOB.

DOMOpPHOJIOTUYECKHE: CXOJACTBA W PA3NHUUAS AMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHHUTEIbHO-AHATOMUYECKHE: TOMOJOTHYHbBIC, aHAJIOTUYHbIE,
pPyIMMEHTApHbIE OpTaHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHYECKUE: CXOJCTBO
MEXaHU3MOB HACIEJACTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX MyTed Yy Bcex
OpraHU3MOB.

OomononHass teopust Y. JlapBuHa. IlpeanochulkM BO3HUKHOBEHUSA
napBUHU3MA. J[BWKYIME CHJIBI ABONIONUK BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOKEHUE NPU OIPAaHUYEHHOCTH PECYPCOB, HEONpEIEIEHHAss W3MEHYUBOCT,
O0opb0a 3a CyIecTBOBAaHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Boonuu (CTID) u €€ 0OCHOBHBIE MOJOKEHHUS.

MuxkposBosrorus. [lomynsuus kak eAMHUIA BUAA U SBOJIOLHH.

JBrxymme cuiibl ((pakTopbl) PBOJONKMKM BUAOB B Ipupojae. MyTalmoHHBIN
npolecc ¥ KOMOWHATUBHAsT HM3MEHUYMBOCTH. [lomynsiMOHHBIE BOJHBI U Jpeild
reHoB. M30s1us 1 MUTrpanus.

EctecTBeHHbIl 0TOOp — HampaBigiomuil Qakrop 3Boiouud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Tprcnoco0neHHOCTh OpraHU3MOB KakK pe3ynbTaT dBomonuu. [lpumeps
MPUCTIOCOOJICHU Y OpraHu3MOB. ApoMop(h03bl U HAUO-aAANTAIHH.

Bun wu BumooGpazoBanue. Kputepun Buma. OcHOBHbIE  (OpPMBI
BU1000pa3oBaHus: reorpaduueckoe, IKOJIOrHYECKOE.

MaxkposBomonusi.  PopMbl  3BOTIOLUMU:  (UIETHUECKAs, IUBEPreHTHas,
KOHBEpreHTHasl, napauenbHas. HeoOpaTuMocTh 3BONIOIUH.

[IpoucxoxkeHne OT HeCNeUHAIN3UPOBAaHHBIX MpeakoB. IIporpeccupyromas
crenuanu3anus. AJanTuBHas paauarus.

JlemoHcTpanum:

[Toptpetsr: K. JIunneun, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. bap, 3. I'ekkensb, ®. Mrosuiep, A. H. CeBepiios.

Tabnuub! u cxembl: «Pa3BuTHE OpraHnYecKoro Mupa Ha 3emiiey, «3apoIbIIIH
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Popmbl  OopbObI  3a
cyliecTBoBaHHue», «EcTecTBeHHBI 0TOOP», «MHOrooOpasme COpTOB pPACTEHHID,
«MHoroobpasue 1opoJ JKUBOTHBIX», «ITonmynsaum, «MyTannonHas



U3MEHYUBOCTHY, «ApoMopdosbl», «anoanantauumny, «OOmas aereHepanus,
«/IBmkymme cunsl dBomonum», «Kapra-cxema wapmpyra mnyremectsus Y.
Hapsunay, «boppba 3a cymiectBoBaHue», «IIpucrnocoOIeHHOCTh OPTraHU3MOBY,
«I"eorpaduueckoe BUI000pa3zoBaHuE)», « IKOJIOTHUECKOE BUI000pa30BAHUE).

OO6opynoBaHue: KOJUIEKIMS HACEKOMBIX C PAa3JIMYHBIMU THUIIAMH OKpPACKH,
HAOOp IUIOMOB M CeMsiH, KoJuteKiusi «[Ipumepsl 3anuTHBIX MPUCTIOCOOICHUN Y
YKUBOTHBIX», MOJIeJb «OCHOBHBIE HAIPaBJICHUS JBOJIIOIUNY», O0BEMHAS MOJIEIb
«CTpoeHue TOJTOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpadpuyeckas kapra wmupa, KoJuieKuus «DopMbl COXPaHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHui», Mojenp ammmkanus «llepexpéct
XpoOMOCOM», BIaxHble npenapatel «PasButue HacexkoMmoro», «Pa3Butue
JSATYIIKW», MUKpompernapaT «/[po3odwmray (Hopma, myTanmuu GOpMbI KPBUILEB U
OKpacKH TeIa).

JlaGopaTopHble U NpaKTHYEeCKHE PAadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHUJIOB 1O MOP(}OIOTHUECKOMY
KPUTEPHUION.

JlaGoparopnas pabora Ne 2. «Onmcanue nmpucocoOJEHHOCTH OpraHu3Ma H
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE )KU3HM Ha 3em.ie.

JloHay4Hble TpPEACTABICHUS O 3apOXKICHHM XW3HU. HayuHble TUMNoTe3sl
BO3HUKHOBEHHUS KU3HU Ha 3emiie: a0uoreHe3 W TNaHcmepMmus. XuMUUYecKas
ABONIONMS. AOHOTEHHBIA CHUHTE3 OPraHMYECKHX BEIIECTB U3 HEOPTaHUYECKUX.
DKCIEpUMEHTAIbHOE MOATBEPAKIACHNE XUMUYECKOW 3BOMOINK. HavanbHble 3Tarnbl
ouosornueckor sBostoruu. ['mnoreza PHK-mupa. ®opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHE MNPOTOKJIETKHU. [lepBble KIETKM M HX 3BOIIOIUA.
DopMHUPOBAHUE OCHOBHBIX I'PYIII JKUBBIX OPTraHU3MOB.

PazBurtne xxu3Hu Ha 3emuie Mo 3pam U nepuojaM. Karapxei. Apxeiickas u
nporepo3oiickas dpbl. llaneo3olickas spa u €€ NepuoAbl: KEeMOPUMCKUIA,
OPAOBUKCKHH, CHITYPUHUCKHM, JEBOHCKNN, KAMEHHOYTOJIbHBIN, TIEPMCKHUN.

Me3so301ckas 3pa u €€ nepuoIbl: TPHACOBBIM, IOPCKUM, METIOBOM.

KaliHo3oiickass 3pa W €€ mNepuoApl: NaAJICOrC€HOBBIM, HEOTCHOBBIM,
AHTPONOTCHOBBI.

XapakTepucTuKa KJIMMaTa U TeoJornyeckux mporeccoB. OCHOBHBIE ATallbl
HBOJIIOIIUU PACTUTENIBHOTO M SKMBOTHOTO MHpa. Apomopdo3bl y pacTeHUil u
KUBOTHBIX. [TosiBIEHME, paciBET U BEIMUPAHUE TPYIIT KUBBIX OPraHU3MOB.

CucremMa OpPraHMYECKOro MHUpa Kak OTpaxkeHue 3BOMoUUH. (OCHOBHBIE
CUCTEMAaTUYECKHUE TPYIIIbI OPraHU3MOB.



DBOJIIOLMS YEJIOBEKA. AHTPOIIOJIOTU KaK Hayka. Pa3Butue npeacraBieHnid o
MPOUCXOXKJIECHUM 4esoBeka. MeTtoabl u3ydeHus aHTpororeHe3a. CxojcTtBa u
pa3iIMyuus YeJIOBEKa U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YEIOBEKA.

JBwxymuye  CHJIbI (akTopbl)  aHTpoOmoOreHes3a. Hacnencreennas
U3MEHYMBOCTh M  €CTECTBEHHbIA 0TOOp. OOIecTBeHHbIH 00pa3 KHU3HH,
U3TOTOBJICHUE OPYIUM TPya, MBIILJICHUE, PEYb.

OCHOBHBIE CTAJIUM U BETBU SBOJIIOIMU YEJIOBEKA: aBCTpajlonuTeku, YenoBek
yMenblid, YemoBek mnOpsMoxoAsmui, YeroBek HeaHIEepTAIbCKUM, YenoBek
pasyMHbIii. Haxoaku uCKOMaeMbIX OCTaTKOB, BpEeMsl CYIIIECTBOBAaHMs, 00JIacTh
pacrnpocTpaHeHus, 00bEM IrOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYAHSL.

YenoBeueckue packl. OCHOBHbIE  OOJbIIME  pachl:  €BPOMEOMAHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHAs  (PKBATOpUAJbHASs),  MOHTOJOUIHAsS
(a3maTcko-amepukaHnckasi).  YepTsl  NPUCIOCOOJIEHHOCTH  MpEJCTaBUTENEH
YeJIOBEYECKUX Pac K YCJIOBHUSIM CYILIECTBOBaHUA. ENMHCTBO 4e€IOBEYECKHX pac.
Kpuruka pacusma.

JleMoHCcTpanuu:

IToptpersl: ®@. Penu, JI. Tlactep, A. . Onapun, C. Mwuiep, I'. FOpu, Y.
JapBuH.

Tabmuipel 1 cxembl: «Bo3nukHoBeHne ColHEUHON cHCTeMbl», «Pa3Buthe
opraHuyeckoro mupa», «PactutenpHas KieTrka», <OKuMBOTHas  KIEeTKay,
«IIpokapuotnueckast kieTka», «CoBpeMEHHas CHCTeMa OPraHUYECKOro MHPay,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOECHUS YEJIOBEKa U YeIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa TMAJICOHTOJIOTMUYECKMX  HAXOJOK  IPEJIKOB
COBPEMEHHOI'0 YEJIOBEKay», «JlpeBHenmme moam», «JpeBHue moam», «llepBbie
COBpPEMEHHBIE JTI0/IN», «YeroBeuecKue pach».

O6opynoBanue:  Mmynsiku  «[Ipoucxoxaenne  4yenoBeka»  (OKOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOINA, HEaHJEpTalblla, KPOMAHBOHIIA), CIENKH WU
U300pKEHUST KAaMEHHBIX OpYyJIud NEepBOOBITHOTO YeNoBeKa (KaMHU-YOIIEPHI,
pyOmna, ckpebia), TEOXpPOHOJOTHYECKas Talnuia, KouieKuus «DopMel
COXPAHHOCTU UCKOMAEMbIX )KUBOTHBIX U PACTCHUIN.

JlaGopaTopHblie ¥ NpaKkTHYecKUE PadoThI:

[IpakTuueckast padora Ne 1. «M3ydyeHue McKomaeMbIX OCTaTKOB pPACTEHUU U
YKUBOTHBIX B KOJIJIEKIUSX).

OKcKypeusi «IBOJNIOLKS OPraHUYEecKoro Mupa Ha 3emie» (B €CTECTBEHHO-
HAyYHbIN WIH KPaeBEAUECKUI My3€ei).

Tema 3. Opranu3msl M OKpYy:Kalomas cpeaa.

DKoJIoTus KaK HayKa. 3aJjaudl U pa3feibl SKOJIOTUUA. MeToIbl 3KOJIOTHYECKUX
MCCIIEOBAHUN. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.



Cpeabl oOuTaHUsT OPraHU3MOB: BOJIHAs, HA3€MHO-BO3JyIIHAs, MOYBEHHAs,
BHYTPUOPTaHU3MEHHASI.

Okonoruueckue (daktopel. Knaccudukamuss skonornueckux (¢GakTopos:
abuoTuyeckue, OMOTHYECKHME U AaHTPOIOTreHHble. JIeHCTBHUE HKOJIOTHYECKUX
(haKkTOpOB HA OPraHU3MBI.

Abuotndeckue (akToOpbl: CBET, TEMIIEpaTypa, BIaXHOCTh. POTONEPUOIN3M.
[Ipucnocobnenust OpraHu3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
buonornueckne puTMBL.

buotnyeckue  daktopel.  Bumel  OMOTHYECKMX ~ B3aMMOJICUCTBHIA:
KOHKYPEHIIUsI, XUIIHUYECTBO, CUMONO03 U ero (opmsl. [lapasutusm, koomnepaus,
MyTyaJlu3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJEOHUYECTBO). AMEHCAIM3M,
HeUTpa3M. 3HAUYCHHE OWOTHYECKUX B3aMMOJICUCTBHM I CYIICCTBOBAHUSA
OpPTraHH3MOB B IIPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XapAKTEPUCTHKU momyisiuud. OCHOBHBIE IOKa3aTeNH
NOMYJISILUUA: YHMCIEHHOCTh, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTb, IPUPOCT,
Murpanus. J[nHaMuka 4ucIeHHOCTH MOMYJISIIUKA U €€ PeryJisiiusl.

JleMoHCcTpanuu:

[Toptpetsl: A. I'ym6onbar, K. @. Pynbe, 3. I'ekkensb.

Tabmuubl u cxemsl: kapta «[Ipupogusie 30Hb1 3emuny, «Cpeasl oOUTaHUS
opranu3zMoBy», «®otonepuoausm», «llomynmsauun», «3aKOHOMEPHOCTH pOCTa
YUCJIIEHHOCTU NOMYJIAUUU UHPY30puu-Ty Penbkn», «IIumiesbie nenm».

JlaGopaTopHble U NpaKTHYEeCKHe PadoThI:

Jlabopatopnas padorta Ne 3. «Mopdonoruueckue 0coOOEHHOCTH pacTeHUI U3
Pa3HBIX MECT OOUTAHUS.

JlabopatopHas padora Ne 4. «BnusiHre cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIeyCcay.

[Ipaktuueckast padota Ne 2. «Ilocy€T IIIOTHOCTH MOMYTSAIUNA Pa3HBIX BUOB
pacTEHUI.

Tema 4. CooO1ecTBa 1 IK0JI0rH4ecKre CUCTEMBI.

Coo0mectBo opraHu3MoB — OuoreHo3. CTpyKTypbl OHOIIEHO3a: BHIOBaf,
MPOCTPAHCTBEHHAs, Tpoduueckass (mumieBas). Buabl-momuHanTtel. CBA3U B
OHOLIEHO3E.

Okonoruyeckue cucrembl (dKocuctemsbl). [lonsitue 00 »sKocucTemMe u
ouoreornieHoze. DyHKIIMOHATBHBIE KOMIIOHEHTHI JKOCHUCTEMbBI: MPOAYIIEHTHI,
KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BEUIECTB U MOTOK HEPTUU B IKOCHUCTEME.
Tpoduueckue (muILEBbIE) YPOBHU JKOCHUCTEMBI. [IuiieBble LENMH H CETH.
OcCHOBHbIE TIOKa3aTeJId SKOCUCTEMBbI: OHOMacca, MPOAYKLHA. DKOJIOTUYECKHUE
nUupamMubl: TMPOIYKIMHM, YHCICHHOCTH, Ouomacchl. CBOWCTBA 3KOCUCTEM:
YCTOMUYMBOCTb, CAMOPETYJISALMS, pa3BuTue. CyKueccus.



[IpupoaHbie PKOCUCTEMBI. DKOCUCTEMBI 03EP U PeK. DKOCHUCTEMa XBOWHOIO
VI IIAPOKOJINCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE  DKOCUCTEMBI.  ATPOIKOCUCTEMBI. Y POOIKOCHUCTEMBI.
buosnornyeckoe u X03sMCTBEHHOE 3HAYEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpaszue kak (aktop ycToMuMBOCTH »3KocucTeM. CoxpaHeHHe
OMOJIOrMYECKOro pa3HoOOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. ['panuiipl, coctaB U CTPYKTypa
ounocheprr. Kuoe BemectBo m ero ¢yHknuu. OcobeHHOCTH Omochepsl Kak
r100abHOM JKOCHCTeMBbl. J[MHaMHMueckoe paBHOBeCHME W oOOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThl BelecTB U OMOT€OXMMHYECKUE IUKJIIbI 3JIEMEHTOB (yriiepoaa,
a30Ta). 30HATBHOCTH Onocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Omochepe 3emiin. AHTPOTIOTeHHBIE U3MEHEHHUS B Onocdepe.
['moGanbHbIE IKOJIOTMYECKUE TTPOOIIEMBI.

CocyliiecTBoBaHUE IPUPOABI u YEJI0BEUYECTBA. Coxpanenue
Ooropa3zHooOpasusi Kak OCHOBa ycToiunBocTH Omnocdepsl. OCHOBaA pallMOHATBLHOTO
YOpPaBJICHHUS TPUPOJHBIMU pecypcaMd U UX HCHOIb30BaHue. JlocTmkeHus
OMOJIOTUHU U OXpaHa MPUPOJIbI.

JleMoHCcTpanuu:

[Toptpetsl: A. JIxk. Tencau, B. H. Cykaués, B. W. Bepuaackuii.

Tabnuubl u cxemsl: «llumesbie nenu», «bHOLIEHO3: COCTaB U CTPYKTYpay,
«I[Ipuponmubie coolmecTBay, «llemn nmTanmsy, «IKOJOTUYECKAS] THUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA TUPOKOIUCTBEHHOTO Jiecay, « DKOCUCTEMA
XBoiiHOro  jeca», «buounenos Bomoéma», «ArpoueHo3», «lIpumepHbie
aHTPOIIOTCHHBIE  BO3JCUCTBUS Ha mpupoay», «BakHeimme HCTOYHUKH
3arpsi3HCHMsI BO3/IyXa W TPYHTOBBIX BOA», «[louBa — BakHEHIIass COCTaBISIOMIAS
ouochepr», «DakTopsl Aerpaganuu mouBy», «llapaukoBelil 3pdext», «DakTopbl
paaMoaKTUBHOIO 3arps3HeHus Ouocdepnr»y, «OOmas cTpykrypa Ouocdepb»,
«Pacnipoctpanenue xku3Hu B Ouochepe», «O30HOBBIA d3KpaH Ouocheps»,
«KpyroBopoT yriepoaa B 6uochepe», «KpyroBopor azota B mpupoae».

O6opynoBaHue: Mojelb-anmuinkanus «TunuuHbie OMOLIEHO3bI», TepOapuii
«PactutenpHble COOOIIECTBaY, KOJUIEKINN «buorienos3y», «Bpeaurenu BakHEHUIIINX
CEJIbCKOXO3SIICTBEHHBIX  KYJbTYp», TepOapuu W KOJUIGKIIMM pACTEHUH U
YKUBOTHBIX, MPUHAAJIEKANIUE K Pa3HbIM 3KOJOTMYECKUM TpyliaM OJHOIO BHUJA,
Kpacnas knura Poccuiickoit ®enepannu, H300paxKeHUsT OXpPaHIEMbIX BHUJIOB
PacTeHUN U )KUBOTHBIX.



IINTAHUPYEMBIE  PE3VIJIBTATBI OCBOEHMA I[IPOIPAMMLI 11O
BMOJIOTUN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIET'O
OBPA3OBAHIA

Cornacio ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUSA K pe3ysbTaTam
OCBOGHMs  OOyyarolMMHUCA TMpPOrpaMM  cpefaHero oOmiero  oOpa3oBaHUS:
JMYHOCTHBIM, METAIPEIMETHBIM U IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JNMYHOCTHBIX PE3YyJbTATOB OCBOEHUA mpeameTra «buosmorus»
BBIJICJICHBI CIEAYIOIIME COCTABJISIIOUIME: OCO3HAHWE OOYYAIOIIMMUCS POCCUICKON
rPaXXJaHCKOW UAEHTHYHOCTH — FOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpENCNICHNI0, HaJM4yhue MOTHBalMM K  OOy4YeHHio  Ouojoruw,
[eJICHANPABICHHOE PAa3BUTHE BHYTPEHHHUX YOEKIEHUW JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX I[IEHHOCTEH W MCTOPUUYECKUX TPAJUIIMN Pa3BUTUS OUOJOTHUYECKOTO
3HaHUS, TOTOBHOCTh M CMOCOOHOCTh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JEATENBHOCTH [IEHHOCTHO-CMBICJIOBBIMM YCTAHOBKAaMH, HPUCYLIIMMH CHUCTEME
OMOJIOTUYECKOTO  O0pa3oBaHUs, HAJIUYUE OSKOJOTMYECKOro IPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTH LI€JIU U CTPOUTH KU3HEHHBIE TIIaHBI.

JInyHOCTHBIE pe3ysbTaThl OCBOCHMS mHpeameTa «buonorus» AOCTUTaroTCs B
€AMHCTBE YYEOHOM M BOCIHUTATEIBHOM JIESITEIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMA POCCUMCKUMU COLMOKYJIBTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, TPUHATHIMU B OOIIECTBE IMpaBUJIaMU U HOPMaMHU
MOBEJACHUS W CIOCOOCTBYIOT MPOILIECCaM CAMOIIO3HAHMS, CAMOBOCHHUTAHHUS U
CaMOpAa3BUTHUSA, PA3BUTUA BHYTPEHHEHW TMO3WIMU JIMYHOCTH, NATPUOTU3MA,
YBQXXEHHUS K 3aKOHY M MPABOMOPSAKY, YEJIIOBEKY TPY/Ja U CTAPLIEMY IMOKOJICHUIO,
B3aMMHOTO YBa)KEHHUS, OEPEKHOTO OTHONIICHHS K KYyJIbTYpHOMY HACJIEIUI0 U
TpaguUMsM MHOTOHallMOHalbHOro Hapoaa Poccuiickoii Penepanuu, Npupoae H
OKPY’KarolIEn Cpee.

JluyHOCTHBIE pE3yibTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus»
JOJKHBI OTPaKaTh TOTOBHOCTh M CITOCOOHOCTH O0YJAIOIINXCS PYKOBOACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH MO3UIUEN JUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUEHTAIl{, TO3UTHBHBIX BHYTPEHHHMX  YOEXKICHHI, COOTBETCTBYIOIIHNX
TPaJUIIMOHHBIM LIEHHOCTSIM POCCUHCKOro OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONbITA U OMbITA JICITEILHOCTH B MPOIIECCE Peaau3alii OCHOBHBIX HAalpPaBIICHUU
BOCHUTATEIIbHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa;kaIaHCcKOro BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIUH 00YUaIOIIEerocsi Kak akTUBHOTO U

OTBETCTBEHHOT'0 YJIeHA POCCUKMCKOr0 OOIIECTBA;



OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX MpaB M OOSI3aHHOCTEH, yBa)KEHUE
3aKOHA U MPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPUYECKON JAESATEIBHOCTH IIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWH y4eOHBIX M TMO3HABATENIbHBIX 3a/a4, BHIIOJHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TMO3WIIMI0 110 OTHOMIICHUIO K
SIBJICHUSIM COBPEMEHHOM XU3HU U OOBSACHSTH €€;

YMEHHE YUUTHIBATH B CBOMX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBHUS JIIOJICH C Pa3HBIMHU YOSKICHUSIMU, KYJIbTYPHBIMUA [IEHHOCTSIMU U
COLIMAIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJAHUYECTBY B TPOILIECCE COBMECTHOI'O BBHITIOJTHEHUS
y4eOHBIX, TIO3HABAaTEIbHBIX W HCCJIEAOBATEILCKUX 3a7ady, YBAXKHUTECIBHOTO
OTHONIIEHUS! K MHEHHUIO ONIMOHEHTOB IMpPHU OOCYXJICHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJOHTEPCKOMN AEATETbHOCTH;

2) IaTPUOTHYECKOT0 BOCITUTAHUSA:

c(hOpMHUPOBAHHOCTH POCCUNCKOU TrPaXIaHCKOH HUJICHTUYHOCTH,
NaTpUOTU3Ma, YBaXXEHUS K CBOEMY HApoJy, YyBCTBA OTBETCTBEHHOCTHU IEpE.
Ponunoil, ropaoctu 3a CBOW Kpai, cBOWO PoauHy, CBOM S3BIK W KYJIBTYDY,
MPOIIJIOE ¥ HACTOSLIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILIEHHE K MPUPOJTHOMY HACJIEAUIO U MaMSTHUKAM MIPUPO/IBI,
JTOCTHXKEHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAaHOBJICHUE W
pa3BuUTHE OMOJIOTHMH, MOHUMAHUS 3HA4Ye€HHUs] OWUOJOTMM B TO3HAHUM 3aKOHOB
MPUPOJIbI, B ’KU3HU YEJIOBEKA U COBPEMEHHOTO O0IIeCTBA;

uaenHas yoexxJI€HHOCTh, TOTOBHOCTh K CIIY>K€HHMIO M 3amure OTeuecTtsa,
OTBETCTBEHHOCTH 32 €r0 CyIb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAaHME JYXOBHBIX IEHHOCTEN POCCUMCKOr0 HApOa;

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

CIIOCOOHOCTh OIIEHMBATh CHUTYAIMI0 M MPUHUMATh OCO3HAHHBIE pEIICHUs,
OPUEHTUPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU;

OCO3HAHHE JIMYHOTO BKJIAJ[a B IOCTPOSHUE YCTONYMBOTO OYIyIIEero;

OTBETCTBEHHOE OTHOILLICHUE K CBOMM POJMTEISIM, CO3[JaHUI0 CEMbU HA OCHOBE
OCO3HAHHOTO TIPUHATHUS LIEHHOCTEH CEMEHHON JKM3HU B COOTBETCTBUMU C
TpaguuusaMu Haponos Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYAs ACTETUKY ObITAa, HAYYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTa, TPYJa, OOIIECTBEHHBIX OTHOIICHUI;



MOHUMAaHUE YMOIIMOHATILHOTO BO3JICHCTBUS KUBOW TIPUPOIBI U €€ IICHHOCTH;

TOTOBHOCTh K CaMOBBIPOKECHHIO B Pa3HBIX BHUJAX HCKYCCTBa, CTPEMJICHUE
MPOSIBJISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

5) ¢u3uveckoro BocmuTAHHS, (POPMUPOBAHUS KYJIbTYPbl 310POBbSI H
IMOLIMOHAJIBLHOIO0 0J1ArONOTyYHUsI:

MOHMMAHUE W peaju3anus 370pOBOrOo H Oe3omacHOro olpa3a JKHU3HU
(31opoBO€  TUTaHUE, COOJIIOJICHHE TUTMEHWYECKUX TMpaBUJI U HOPM,
cOaTaHCUPOBAHHBIM PEXUM 3aHATHA W OT/AbIXa, peErysipHas ¢uzndeckas
aKTUBHOCTbH), OEpEekKHOr0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (DM3HUECKOMY U TICUXUYECKOMY 3/10POBBIO;

MOHMMAaHUE IIEHHOCTH TPAaBWI WHIWBHAYAIbHOTO ¥  KOJUIEKTHBHOTO
0€30MmacHOr0 MOBEICHUS B CUTYAIUAX, YTPOKAIOMINUX 3JOPOBBIO M KU3HU JIFOICH;

OCO3HAHHE TMOCIEACTBUN M HEMPUSITHS BPEIHBIX MPUBBIYEK (YHOTpPEOICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTbH K TPYly, OCO3HAHHUE [IEHHOCTH MacTepCTBa, TPYAO0JIIO0UE;

FOTOBHOCTh K AKTUBHOW JESTEIBHOCTH TEXHOJOIMYECKOM M COLIMAJIBbHOU
HaIpPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATDH, MJIAHUPOBATh U CAMOCTOSITEIILHO
BBITIOJIHATH TAKYIO JICSITEIbHOCTB;

MHTEpEC K Pa3InuHbIM cdepam npodhecCHuOHANbHOU JeSTEIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BbIOOp Oyaymield mnpodeccud | Pealn30BbIBATH
COOCTBEHHBIC KU3HCHHBIC TUTAHBI;

TOTOBHOCTh M CIOCOOHOCTh K O0Opa3oBaHUI0 W CaMOOOpPA30BaHHMIO Ha
NPOTSKEHUU BCEH JKU3HU;

7) 3K0JIOrn4eCKOro BOCIIMTAHMS

DKOJIOTHYECKH IIEJIECO00pa3HOE OTHONICHHE K MPHUPOAC KaK HCTOYHUKY
YKU3HU Ha 3emJle, OCHOBE €€ CYIIeCTBOBAHUS,

MOBBIIICHUE YPOBHS SKOJOTUYECKOM KYyJIbTYphl: MPUOOpPETEHUE OIbITa
IUTAHUPOBAHMUS TIOCTYIKOB W OICHKH WX BO3MOXKHBIX ITOCJICICTBHHA IS
OKPYXarOUIEN CPEIbL;

OCO3HAHUE TJ00ALHOTO XapakTepa JKOJIOTHYECKUX MpoOJieM M MyTell HuX
peIIeHuS;

CIIOCOOHOCTh HUCIIOJIB30BaTh MpUOOpETaeMble TPU HU3YYECHUU OUOJIOTHH
3HaHMSIT M YMEHUS TMpPU PEIICHUH Npo0JieM, CBSA3aHHBIX C palMOHAIbHBIM
MPUPOJIONIONIB30BaHUEM  (COOJIO/ICHHE  TpaBWJI  TOBEJEHUS B IPUPOJIE,
HAIpaBJICHHBIX HA COXpPAaHCHUE PABHOBECHS B DKOCHCTEMax, OXPaHy BHJIOB,
sKOCHUCTEM, Orochepsl);



AKTUBHOE  HEMNPUITUE JCUCTBHUM, NPUHOCAIIMX BpEI  OKPYKaIOLIEH
OPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSTHBIE HKOJIOTMYECKUE
MOCJEACTBUA MPENPUHUMAEMBIX IEHUCTBUN U MPEIOTBPAIATD UX;

HaJIMYue Pa3BUTOrO SKOJIOTMYECKOrO0 MBIIIIEHUS, SIKOJIOTUUECKON KYJIbTYpHI,
OTbITa NeSTeNbHOCTH HKOJIOTHYECKOM HaIpaBJIEHHOCTH, yMEHUs
PYKOBOJCTBOBATbCSI UMH B TMO3HABATEIbHON, KOMMYHUKATUBHOM M COLMAIIBHOMN
IIPaKTUKE, TOTOBHOCTH K YYAaCTHIO B MIPAKTUYECKOMN JI€ATEIbHOCTH 3KOJIOTHYECKOU
HaIlPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOr0 NO3HAHMS:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSL HAYKW M OOIIECTBEHHOW MPAKTHKW, OCHOBAHHOI'O Ha JHAJIOTE
KyJbTYp, CIOCOOCTBYIOIIEIO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIbTYPHOM MUDE;

COBEPILIECHCTBOBAHNUE SI3BIKOBOW M YHUTATEJIBCKOM KYJBTYpbl KaK CpeIcTBa
B3aMMOJICHCTBUS MEXKy JIFOJbMH U MIO3HAHUS MUPA;

NOHUMaHUE CHeuuPUKU OHOJOTMM KaK HayKd, OCO3HaHUs €€ poju B
(GbopMUPOBaHUN PAIMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU LEJIOCTHOTO
IpPEJCTaBICHUS 00 OKpYXalolleM MHUpPE Kak O €IUHCTBE IPHUPOJIbI, YeJOBEKa U
oOlIeCTBa, B TMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUH Mpodsiem
COXpaHEHUs IPUPOJAHOIO PABHOBECHS;

yOeXKJIEHHOCTh B 3HAYMMOCTU OHMOJOTUU AJII COBPEMEHHOM LMBHIM3AINU:
oOecrieyeHus: HOBOIO YpPOBHS PAa3BUTHUS MEIULMHBI, CO3JaHUE MEePCHEKTHUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  peIIaTh PECypCHble  NPOOJEMBI  Pa3BUTHS
4eJI0OBeUeCTBa, MOKCKA MyTeH BBIXOAA M3 INIOOATBHBIX IKOJIOTUYECKUX MPOOJIeM U
oOecrieyeHus:  Mmepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOJHBIX PECYpPCOB M (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUM OWOJIOTMYECKUX 3HAHUM B LEIsIX
MOBBIIICHUS OO0IIel  KyJbTYpbl, €CTECTBEHHO-HAyYHOW TIpaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAJTILHOM rpaMOTHOCTU OOydaromuxcs, GopMHpyeMoil
IPU U3yYEHUH OMOJIOTHH;

MOHMMAaHUE CYUIHOCTH METOJIOB MO3HAHUS, HUCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIHOCOOHOCTH HCIIOJIb30BaTh MOJydYaeMble 3HAHUS Ui aHalu3a |
OOBSICHEHUSI SIBJICHUI OKPYXAlOIIero MUpa M MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHHUE JefaTh OOOCHOBAHHBIE 3aKIIIOUEHHMsS] HAa OCHOBE HAyuyHbIX (DAKTOB U
UMEIOIINXCS JaHHBIX C IEJIbI0 TOJIy4YEeHHSI TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OWOJIOTUYECKUE 3HAHMS IS
perieHust IpoOJieM B pealbHbIX KU3HEHHBIX CUTYAIIMSIX;

OCO3HAaHHWE LEHHOCTH HAYYHOM JAESATEIBbHOCTH, TOTOBHOCTH OCYIIECTBJISATH
MPOEKTHYIO M UCCIIEIOBATENbCKYIO AESTENbHOCTh UHIMBUIYAIbHO U B TPYIIIIE;



FOTOBHOCTh M  CIOCOOHOCTh K  HENpPEpPhIBHOMY  OOpa3OBaHHUIO U
caM000pa30BaHUIO, K AaKTHBHOMY IOJYYEHHIO HOBBIX 3HaHMM 1O OWOJIOTUU B
COOTBETCTBHUHU C KU3HEHHBIMU TOTPEOHOCTAMHU.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIE pe3yJIbTaThl OCBOCHMS yuyeOHOro mnpeamera «buonorus»
BKJIFOYAIOT: 3HA4YMMble i1 (OPMHUPOBAHUS MHUPOBO33PEHHUS O0YyYaIOIIUXCSA
MEXIUCUUIUITMHAPHBIE (MEXIIpEAMETHbIE) OOLIeHaYyYHbIe TOHATHSA, OTpakarollue
LEJIOCTHOCTh HAy4YHOM KapTHUHbI MHpa U CHEUU(PUKY METOJOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, YHEPIus, SBJICHHE, IPOLECC,
cCUCTEeMa, HayuyHbI (DaKT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpus,
UCCleIOBaHUe,  HaOJIOJIEHWe, HU3MEpPEHUEe, OKCIEPUMEHT U  JpYrux),
yYHUBEpCalbHble Yy4yeOHbIE JEWCTBUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHBIE,

pEryJISITUBHBIE), o0ecrieuynBaroIIne dbopmupoBanue (GyHKIIMOHATIBLHOM
TPAaMOTHOCTH ¥ COLMAJIbHOW KOMIIETEHIIMM OOYyYaloluXcs, CIIOCOOHOCTh
o0yJaronmxcs UCTIOJH30BaTh OCBOCHHBIC MEXTUCITUTUTMHAPHEIE,

MHUPOBO33PEHUYCCKAE 3HAHWS W YHUBEpPCaJIbHBIC YyYCOHBIE JCUCTBUS B
MO3HABATEIILHOW U COLMAIIbHOM MPAKTHUKE.

MeranpeaMeTHble pe3yJIbTaTbl OCBOCHHS IPOTPaMMbl CPEIHET0 OOIIero
o0pa3oBaHus JIOJHKHBI OTPAXKaTh:

OsJaaenue YHHUBepPCAJIbHBIMH yueOHBIMHU NMO3HABATEJIbLHBLIMH
AeUCTBUSIMM:

1) 6a30Bble JJOrHYECKHeE TeCTBHSA:

CaMOCTOSITEILHO  (OPMYIMpOBaTh W aKTyaJIM3UpPOBaTh  MpoOiIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh TMPU OCBOCHHMHM 3HAHWK TPUEMBI JIOTHYCCKOTO MBIIUICHUS
(amanuza, CUHTE3a, CpaBHEHHUS, KiIacCUPUKAIINN, 0000IIECHNS ), pACKPHIBATH CMBICI
OMOJIOTMYECKUX TOHATHUN (BBIACIATh MX XapaKTepHBIC IMPU3HAKU, YCTaHABIMBATh
CBSI3U C JPYTUMH TOHATHUSIMH ),

OTIPENCISTh 1EIU JEATEIPHOCTH, 3ajaBas TapaMeTpbl W KPUTCPHH UX
JOCTHKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACATEIBHOCTH C TTOCTABICHHBIMHU LIETISIMU;

HCITOJIb30BaTh OMOJIOTHYCCKHE MOHATHUS JUI 0OBSICHEHUS (PAKTOB M SIBJICHHUM
YKWBOW NPUPOJIBI;

CTPOHUTHh JIOTHUECKHE PACCYXJICHHUS (MHIYKTUBHBIC, JEIYKTHUBHBIC, IO
aHAJIOTUM), BBISBJIATH 3aKOHOMEPHOCTH W TPOTHUBOPEUYHS B paccMaTPUBAEMbBIX
SIBIICHUSX, (DOPMYJITUPOBATH BBIBOJIbI M 3aKITIOUEHUS;

MPUMEHSTh CXEMHO-MO/IEIbHBIE CpeacTBa JUIST MpEeCTaBIICHUS
CYIIECTBEHHBIX CBSI3€H W OTHOIICHHWH B M3yYaeMbIX OMOJOTHYECKUX OOBEKTaX, a



TaKkK€  MPOTUBOPEUMH  Pa3HOTO  pOJAA,  BBISIBICHHBIX B Pa3IMYHBIX
WH(POPMAITMOHHBIX HCTOYHUKAX;

pa3pabarhiBaTh IUIAH PEIICHHS TPOOJIEMBbI ¢ YUETOM aHalM3a MMEIOIIUXCS
MaTepuaIbHBIX U HEMATEPHUAIbHBIX PECYpPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITCIIBHOCTh, OIICHUBATH COOTBETCTBHUE PE3yJIbTATOB
TIEJISIM, OLICHUBATh PUCKH TIOCIIEACTBUHN JACSITCIIBHOCTH;

KOOPJIIMHUPOBaTh W  BBIMIOJIHATH pabOTy B  YCIOBHUSX  PEAIBHOTO,
BUPTYAJIBHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS;

pa3BHUBaTh KPEATUBHOE MBIIIJICHUE IPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

2) 6a30BbIe HCCJIEI0BaTEIbCKHE NelCTBHUS:

BJIAJICTh HABBIKAMH yUE€OHO-HCCIICIOBATEIIBCKON U MMPOCKTHOM JESITEIIBHOCTH,
HAaBBIKAMHM  pa3perieHus mpoOJieM, CHOCOOHOCTBIO W  TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOUCKY METOIOB PEIICHUS TPAKTUYECKUX 3a]1a4, MPUMEHEHHIO
Pa3IMYHBIX METOJIOB TIO3HAHUS;

WCIIOJIB30BaTh PA3IUYHBIC BHUIBI JCSITCIBHOCTH IO IOJIYYEHHUIO HOBOTO
3HAHWS, €T0 HWHTEPIPETAIHH, MPEeoOpa3OBaHUI0 W NPUMEHEHUIO B Yy4eOHBIX
CUTYyaIUsIX, B TOM YUCJIC TIPH CO3JaHUH YICOHBIX U COITUAIBHBIX TPOCKTOB;

dbopMUPOBaTh HAYYHBIA TUI MBIIUICHUS, BIAJIETh HAYYHOW TEPMUHOJIOTHEH,
KITIOYEBBIMH MTOHATHSMHI H METO/IaMU;

CTaBUTh M (OPMYJIHPOBATh COOCTBEHHBIC 3aladyl B 00pa3oBaTEIbHOMN
JESATSIILHOCTH U )KU3HECHHBIX CHTYaIlUsX;

BBISIBIISITh TIPUYMHHO-CIICJICTBEHHBIE CBSI3M WM aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh THUIOTE3y €€ pelICHHs, HaXOJHWTh apryMEHTHI I JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHHUH, 3a7aBaTh MapaMeTphbl U KPUTEPUU PEIICHUS;

aHAIM3UPOBATh TIONYYCHHBIC B XOJE pEIICHHUS 3aJa4dl  pPe3yJIbTaThl,
KPUTHUYECKU OIICHUBATH UX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX
YCJIOBHSIX;

JlaBaTh OIEHKY HOBBIM CUTYaIlUsM, OLIEHUBATH IPUOOPETEHHBIN OIIBIT,

OCYIIECTBIISITh IEJICHAINIPABICHHBIN TIOUCK TIEpeHOca CPEACTB M CIOCO00B
JENCTBUA B MPOGECCHOHANTBHYIO CPEy;

yMETh TIEPCHOCHUTHh 3HAHWS B IMO3HABATEIBHYIO M TPAKTHYECCKYIO 00JACTH
KU3HEICATCITLHOCTH;

YMETh HHTETPUPOBATh 3HAHUS W3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIIBUTaTh HOBBIE WJICH, MpeyiaraTh OPUTHHAIBHBIC TIOIXOIbBl U PEHICHHUS,
CTaBUTH MIPOOJIEMBI U 33J1a4H, IOMyCKAIOIINE aTbTEPHATUBHBIC PEIICHUSI.

3) pabora ¢ ungopmanmeii:

OPUCHTHPOBATHCS B PA3TUYHBIX HCTOYHHKAX HHPOPMAIHH (TEKCTe Y4eOHOTO
nocoOus, HAYYHO-TIONMYJSIPHOW JIUTEeparype, OHOJOTHYECKUX CIIOBApSIX W
CIpaBOYHWKAX, KOMIBIOTEPHBIX 0azax MaHHBIX, B WHTepHETE), aHAIM3UPOBATH



UH(OPMAITUIO PA3TMYHBIX BUIOB B (HOPM MPEACTABICHUS, KPUTUYECKH OIICHUBATH
e€ TOCTOBEPHOCTh U HEMTPOTUBOPEYHBOCTb;

bopMyITUpPOBATh 3aMPOCHl U MPUMEHSATH PA3NMYHBIE METOJIbI MPU TIOUCKE U
orbope Ouosorndeckor MHMOpPMAIMKM, HEOOXOAMMOM JIJIsi BBITIOTHEHUS YYCOHBIX
3amad;

mpUOOpETaTh OIBIT WCIOIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHUH, COBEPIIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCITOJI30BAHUS PA3TMYHBIX
MTOVICKOBBIX CUCTEM;

CaMOCTOATENFHO  BbIOMpaTh  ONTUMANIbHYI0  GOpMY  MpeACTaBICHUS
Oouosiornueckor nH@popmaruu (CxeMbl, Tpauku, TUarpaMMbl, TaOIUIbI, PUCYHKU
H IpyToe);

WCIIOJI30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA Npu paboTe C
Ouonornyeckol HMHPOpMANUEH: TPUMEHATH XUMHUYECKHE, (U3UUYECKUEe W
MaTeMaTUYECKUe 3HaKhU W CUMBOJBI, (HOpMylibl, a00peBUaTypy, HOMEHKIATYPY,
UCTIONB30BaTh M MpeoOpa3oBhIBaTh  3HAKOBO-CHMBOJIHMYECKHE  CPENICTBA
HATJISTHOCTH;

BIAJCTh  HABBIKAMHM  pAcloO3HaBaHWA W 3alUThl  WHOOpMaIuH,
nH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OBjaieHHe YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMHU JA€HCTBUAMM:

1) obmeHue:

OCYIIECTBIIATH KOMMYHUKAIIMH BO BceX c(hepax KM3HU, aKTUBHO y4aCTBOBATH
B JWAJIOTE WM IUCKYCCHH IO CYIIECTBY OOCYXmaeMol TeMbl (yMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEIHHO BBITIOJHEHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh MHTEPEChl U COTJACOBAHHOCTH MO3UIMN JPYTUX YYACTHUKOB
JIMaora Ui JUCKYCCUN);

pacrno3HaBaTh HeBepOaJbHbIE CpeACTBAa OOIICHHs, MOHUMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HUKHOBEHHUS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMATYATh KOH(JIMKTHI U BECTH IIEPETOBOPHI;

BJIAJCTh PA3IUYHBIMUA CIIOCOOAMHU OOINCHHUS M B3aUMOJCUCTBHS, NTOHUMATh
HAMEPEHUS IPYTUX JIIOJICH, MPOSIBIISTh YBAXKHUTEILHOE OTHOIICHUE K COOCCETHUKY
U B KOPpeKTHOU popMme (hopMyIupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOIO TOUYKY 3pPEHHUS C HMCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAsl 1eSITeJIbHOCTh:

MOHUMATh M KCIOJIL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAMBUIYJTbHON
paboTHI MPU PELICHUH OMOJIOTUYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIOBBIX (HOPM B3aUMOJICHCTBUS NP PEIICHUN Y4eOHOM 3a1auH;

BBIOMpATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBUI C y4E€TOM OOIIUX
WHTEPECOB M BO3MOXXHOCTEH Ka)/I0T0 4ieHa KOJIICKTHBA,;



OPUHUMATh LEJIM  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHHUPOBATh JICUCTBUSA II0 €€ JIOCTHUKEHHUIO: COCTABJATH IUIAH JACHCTBUH,
pacmpeiensiTh pojau ¢ Y4€TOM MHEHHMM YYaCTHHUKOB, OOCYXIaTh pPE3yJbTaTh
COBMECTHOM paboThI;

OLICHMBATh KAauyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHJIbI B
OOIIMii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npeajaraTb HOBBIE MPOEKThI, OLIEHUBAaTh MJEU C TMO3ULIHMH HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAUMMOCTH;

OCYLIECTBJIATh IO3UTHUBHOE CTPATETMYECKOE IIOBEJAEHUE B Pa3IUYHBIX
CUTYaLMSIX, TPOSIBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

OBJiaieHNe YHMBEPCAJTbHBIMH PEryJATHBHBIMU AeHCTBUSIMH:

1) caMoopranu3anms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS ISl BBISIBICHUA NPOOJIeM U UX
pelieHus B )KU3HEHHbBIX U YYEOHbBIX CUTYalUAX;

BBIOMpAaTh Ha OCHOBE OMOJOTMYECKHX 3HAHUN LIEJIEBbIE WU CMBICIOBBIE
YCTAHOBKM B CBOMX JEHCTBHSX M MOCTYMKAax MO OTHOILICHHUIO K JKUBOU MPHUPOJE,
CBOEMY 3JI0POBBIO U 310POBbIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYILIECTBIISITh MO3HABATENIBHYIO NESTENbHOCTD, BBISBISATH
poOIeMbl, CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa30BaTEIIbHON
JEATEIIbHOCTH U JKU3HEHHBIX CUTyalUsX;

CaMOCTOATENIHO COCTABJISITH IUIAH  pPEIICHHUS MpodiieMbl € YUYETOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEANOUTECHUH;

JIaBaTh OLICHKY HOBBIM CHUTYallHsIM;

pacuMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOUYTCHHI;

JieaTh OCO3HAHHBIA BbIOOP, apryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTh
3a pEILIEHNE;

OILICHUBATh IPUOOPETEHHBIN OTIBIT;

CoCcOOCTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO LIMPOKOW HPYIUIUU B
pa3HbIX O0JACTSIX 3HAHWM, IMOCTOSIHHO TMOBBIINIATH CBOW 0Opa30BATENbHBIN U
KYJbTYPHBII YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CUTYyallUsiIM, BHOCUTh KOPPEKTHUBBHI B JIESITEIHHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IENSM;

BJIAJ€Th  HABBIKAMHM  TO3HABATENbHOM  pediieKkCuM KaK  OCO3HaHUS
COBEpIIAEMBIX JEUCTBUM M MBICIUTENBHBIX IMPOLECCOB, HMX pE3yJNbTaTOB U
OCHOBAHMM, MCIOJb30BaTh MPUEMBI PEPIIEKCUU I OLEHKH CUTyalluu, BbIOOpa
BEPHOI'O PELLIECHHUS;

YMETh OIIEHUBATh PUCKHM W CBOEBPEMEHHO IPUHUMATh PEUIEHUA IO UX
CHU)KEHMUIO;



IIPUHAMATh MOTHBBI M apryMEHTbl JPYTMX @PU AaHAIU3€ pPe3yJIbTaTOB
NEATEIIbHOCTH;

3) npuHsTHE CeOs M IPYTrUX:

IPUHUMATH ce0sl, MOHMMAsi CBOM HEIOCTaTKU U JOCTOMHCTBA;

IIPUHAMATh MOTHBBI M apryMEHTbl JPYTHX IIPU aHaJIU3€ pe3yJIbTaTOB
NEATEIIbHOCTH;

IIpU3HABaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKU;

pa3BUBATh CIOCOOHOCTH TOHUMATh MUP € TIO3HUIMH JPYTrOro 4eJoBeKa.

ITPEAMETHBIE PE3YJIBTATBI

[IpeametHbie pe3ynbTaThl ocBoeHUs mporpammbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOUAIOT crienupuyeckue i yueOHoro npeamera «buonorus»
Hay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBHUI MO0 OCBOEHUIO, HUHTEPIPETALNH U
npeoOpa3oBaHUIO 3HAHUM, BUABI JAESITEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHUS U
MPUMEHEHUIO 3HAHUW B Pa3IMYHBIX y4YEOHBIX CHUTYallUsX, a TaKKe B peajbHBIX
KU3HEHHBIX CUTYyallusiX, CBA3aHHBIX ¢ Ouosnoruedd. B mporpamme mnpeameTHbIe
pe3yJbTaThl MPEACTABIIECHBI IO F0J1aM 00YUYEHUS.

[IpenmeTHbIe pe3ysbTaThl OCBOEHUSI yueOHoro npeamera «buonorus» ¢ 10
Kjlacce NOJKHbI OTPAXKATh:

c(OpMHUPOBAHHOCTh 3HAHUW O MECTE U POJU OUOJOTHUU B CUCTEME HAYYHOTO
3HaHMSI €CTECTBEHHBIX HayK, B (OPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpa U HAYYHOTO MHPOBO33PEHMs, O BKJIAJE POCCHUICKUX WU
3apyOeKHBIX YUYEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTHH, (PYHKIIMOHAIHHOU
I'PaMOTHOCTH Y€JIOBEKA Il pELICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE PACKpbIBATh COJIEpKaHUE OWOJIOTMYECKUX TEPMUHOB M TMOHSTHH:
KU3Hb, KJIETKA, OpraHu3M, MeTaboiau3M (0OMEH BEHIECTB U IPEBpaIlCHUE
HHEPrum), TOMEOCTa3 (CaMOperyJssiluus), ypOBHEBask OpraHu3alisl KUBBIX CUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOLYKIHS), HACIEACTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTUYECKHE Teopuu (KJIeTOYHas, XpPOMOCOMHas,
MyTallMOHHAs,, UEHTpaJibHas JOrMa MOJEKYJIsIpHOM Ouosioruu), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBuioBa) u y4enus (0 meHTpax MHOTOOOpasusi U
MPOUCXOXKJEHUS KyJIbTypHbIX pactenuit H. . BaBuioBa), onpeaensTe TrpaHUIlbl
WX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

yMEHHUE BJIaJIETh METOJIaMU HAYYHOTO IMO3HAHUS B OMOJIOTHH: HAONIOACHUE U
OMMCAHKME MKUBBIX CHUCTEM, IPOLECCOB M SIBICHUM, OpraHu3aius U MpPOBEACHUE
OMOJIOTUYECKOTO  3KCHEPUMEHTA,  BBIABM)KEHHE  TMIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEAYEMbIMH BEIUYMHAMU, OOBSICHEHHE IMOJyYEHHBIX



pE3yJbTaTOB, UCIOJIb30BAHHBIX HAYUYHBIX NOHSITHI, TEOPUA U 3aKOHOB, YMEHHE
JIeNaTh BbIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTATOB;

YMEHHUE BBIJCIATH CYIIECTBEHHbIE MPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U
JYKapuoOT, OJHOKJIETOYHBIX M MHOTIOKJIETOYHBIX OPIaHHU3MOB, OCOOCHHOCTH
IPOLIECCOB: OOMEHAa BEIECTB U MPEBPAILEHUS SHEPTHHM B KJETKe, (PoToCUHTE3a,
IUTACTUYECKOTO M JHEPreTUYecCKOro oOMEeHa, XEeMOCHHTe3a, MHTO3a, Melo3a,
OIUIOJIOTBOPEHUS, PA3MHOXKEHHUS, HWHIUBUIYAIBHOIO pa3BUTUS  OpraHus3ma
(oHTOTEHE3);

yMEHHE MPUMEHATh MOJyUYEeHHbIE 3HAHUS AJI1 OOBSACHEHUS OMOJOTMYECKUX
IIPOLIECCOB W SIBJICHUM, JUIS NPHUHATHUS NPAKTUYECKUX PEIICHWN B IOBCEIHEBHOMN
XKU3HH C 1eJbl0 o0ecredeHus: Oe30IacHOCTH CBOETO 3J0pOBbS M 370POBBS
OKPY>KAIOIIUX JIIO/IeH, COOIIOICHUSI HOPM IPaMOTHOTO TMOBEJCHHS B OKPY KaroIei
OPUPOJIHON cpene, MOHUMAHUE HEOOXOJIMMOCTH HCIHOJB30BaHUS JIOCTHXKEHUN
COBPEMEHHOU Ouonoruu OMOTEXHOJIOTMH Uil  PalMOHAJIBHOTO
IPUPOAOTIOIb30BaAHNUS;

YMEHUE pellaTh 3JIEMEHTApHbIE T'E€HETUYECKHME 3aJadyl Ha MOHO- U
OUTHOPUIHOE CKpeIlMBaHUE, CLEIUICHHOE HacjeI0BaHUE, COCTaBISATh CXEMbI
MOHOTMOPHU/IHOTO CKPEIIMBAHUS JUISl NPEJICKa3aHMsl HACJIEJOBAHUS NPU3HAKOB Y
OpPraHU3MOB;

YMEHHE BBINOIHATH J1a0OpAaTOPHBIE M IpPAKTHYECKHE pPabOThI, COOIHOAATh
npaBuiia npu padboTe ¢ yueOHbIM U Ja00PaTOPHBIM 000PYJOBAaHUEM;

yMEHHE KPUTHYECKH OLEHUBAaTh W HHTEPIPETHPOBATH HH(GOPMALIUIO
OMOJIOTMYECKOTO COJEP)KAaHUS, BKIIOYAIOIIYI0 I[ICEBJOHAYYHbIE 3HAHUA U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MacCOBOM MH(pOpMaLMU, HAYYHO-IIOMYJISIPHbIE
MaTepHualibl), 3TUYECKHUE aCIEKThl COBPEMEHHBIX HCCIEAOBAHMI B OMOJIOTHUH,
MeAUIIMHE, OMOTEXHOJIOTHUH;

yMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHbIE COOOLICHMUS,
000011ast OMOJOrNYecCKyr0 MHPOPMALMIO U3 HECKOJIbKUX MCTOYHUKOB, TPAMOTHO
UCI0JIb30BaTh NOHATUITHBIN anmapaT OMOJOTUH.

[IpenMeTHble pe3yabTaThl OCBOEHUsI yueOHoro mpeamera «buonorus» ¢ 11
KJlacce JOJIKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUNA O MECTE U POJH OMOJOTUHU B CUCTEME HAYYHOT'O
3HAaHUSl ECTECTBEHHBIX HayK, B (OPMHpPOBAHHUM COBPEMEHHOH €CTEeCTBEHHO-
HAay4YHOM KapTHHBI MHpPa U HAYYHOTO MHPOBO33PEHHUs, O BKIALEC POCCHUCKUX U
3apyOEKHbIX Y4YEHBIX-OMOJIOTOB B pa3BUTHE OWMOJIOTUH, (PYHKIUMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS dKU3HEHHBIX 33/1a4;

YMEHHE DPACKpbIBaTh COJAEpKAHUE OMOJIOrMUECKUX TEPMHHOB M IMOHITHIA:
BUJI, TIOIYJIALNSA, TeHO(OH, dBOIIOLUS, ABWKYIIHE CUIbl ((haKTOPBI) IBOJIIOLUH,
PUCIIOCOOJIEHHOCTh OPraHU3MOB, BHUJI000pa30BaHUE, SKOJOTHYECKHE (AKTOPHI,



DKOCHUCTEMA, MPOJYUEHThl, KOHCYMEHTBI, PEAYLEHThl, LENU MNUTaAHUS,
AKOJIOTHYECKas MUpaMuaa, OMoreoreHos3, onocdepa;

yMEHUE Wu3jIaratb OWOJOTHYECKHE Teopuu (dBONIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKash TeOpUs OBOJIOLMHU), 3aKOHBI M 3aKOHOMEPHOCTH
(3apoapimieBoro cxoactea K. M. bapa, depenoBanusi TJIaBHBIX HalpaBICHUN U
nyteit sBomoruu A. H. CeseprioBa, yuenuss o 6uochepe B. 1. Bepuanckoro),
ONPENIECNATh TPAHULIBI KX TPUMEHUMOCTH K KUBBIM CUCTEMaM,;

yMEHHUE BJIAJIETh METOJIaMUA HAYYHOTO MO3HAHUS B OMOJIOTHH: HAONIOACHUE U
OMHUCAHUE MUBBIX CUCTEM, IPOIIECCOB U SIBJIICHHI, OpPraHU3alus U MNPOBEIACHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THIOTE3bl,  BBISIBICHHE
3aBUCUMOCTH MEXAY HCCIEIyEeMbIMUA BEJIMYUHAMHU, OOBSICHEHUE MOTYyUYEHHBIX
pE3yJbTAaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSATHUM, TEOPU U 3aKOHOB, YMEHHUE
Jie7aTh BBIBOJIbI HA OCHOBAHUH MOJYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIICNATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OMOJIOTHMYECKHX
OOBEKTOB: BHUJIOB, TNOMYJISIIUNA, MPOIYIEHTOB, KOHCYMEHTOB, PEIYyIICHTOB,
OMOreOLIEHO30B M HJKOCUCTEM, OCOOEHHOCTH IPOLIECCOB: HACIEACTBEHHOMN
W3MEHYUBOCTH, €CTECTBEHHOTO OTOOpa, BHJI000pa30BaHMS, MPHUCTIOCOOICHHOCTH
OpPraHU3MOB, JIWCTBHUS DKOJOTMYECKUX (PAKTOPOB HA OpPraHuM3Mbl, MEepeHoca
BEIIECTB M IIOTOKAa JHEPIHMM B HKOCHUCTEMAaX, AHTPOIOIC€HHBIX HM3MEHEHUN B
HPKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OMOr€OXMMHUYECKHX
LIUKJIOB B Ouocdepe;

yMEHUE TPUMEHATH MOJYYCHHbBIE 3HAHUS JJISI OOBSICHEHUS OMOJOTUYECKHUX
IIPOLIECCOB U SIBJICHUU, JJI NMPUHATHS NPAKTUYECKUX PELICHUNA B MOBCEIHEBHOU
KU3HU C 1IeJIbl0 o0ecreyeHusi 0e30IacHOCTH CBOETO 3J0pOBbS M 370POBBS
OKPY KaIOILUX JOJEH, COOMI0/IEHNs HOPM I'PaMOTHOI'O MOBEICHUS B OKpYKaroLen
NPUPOJHON cpelie, NOHUMaHHE HEOOXOJAMMOCTH UCIOIb30BaHUS JOCTUKEHUM
COBPEMEHHOW OMOJIOTHH JIJISl PAIIMOHATILHOTO TPUPOAOTIOIH30BaAHNUS;

YMEHHUE pelaTh 3JeMEHTapHble OMOJOTUYECKHUE 3aJlayl, COCTAaBJISATh CXEMBbI
NepeHoca BEIECTB U SHEPTUU B SKOCUCTEMAX (1€ MUTaHUs);

yMEHHE BBIMOIHATH JTA0OpAaTOPHBIE M MPAKTHUYECKHE PaOOTHI, COOII0IAThH
npaBuiia npu padbote ¢ yueOHbIM U Ja00PaTOPHBIM 000pYOBAaHUEM;

yMEHUE KPUTHYECKH OIEHWBATh W HHTEPIPETHPOBATH WH(OOPMAIIHIO
OMOJIOTUYECKOTO COJIEP)KaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHBIC 3HAHHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpEACTBA MACCOBOM MH(POPMAIINK, HAYYHO-TIOMYJIIPHBIE
Matepualbl),  paccMaTpuBaTh  IJIOOAJbHBIE  DKOJOTUYECKHE  MPOOJIEeMbl
COBPEMEHHOCTH, (()OPMHUPOBATH 10 OTHOIICHUIO K HUM COOCTBEHHYIO TTO3UIIHIO;

yMEHHE CO3/1aBaTh COOCTBEHHBIE TIHCHMEHHBIE M YCTHBIE COOOIICHUS,
000011128 6MOJIOTHUECKYI0 UH(POPMAILIMIO U3 HECKOJIBKUX MCTOYHUKOB, IPAMOTHO
UCII0JIb30BaTh NOHATUITHBIN anmapaT OMOJOTUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
DJIEKTPOHHBIE
No 11/ HaumeHoBaHMe pa3/ieioB U TeM Koai1ecTBo (undposbie)
NMPoOrpamMMbl o0pa3oBaTejibHbIE
JacoB
pecypchbl
buonorus kak Hayka 2 bubmorera [JOK
y https://m.edsoo.ru/7f41c292
JKuBble cHCTEMBI M KX OpraHU3aIs 1 bubmmorexa LHOK
p . https://m.edsoo.ru/7f41c292
XHUMHUYECKUH COCTaB U CTPOEHHE KISTKH 8 bubmorexa LIOK
P https://m.edsoo.ru/7f41¢c292
)KI/I3H€ CATCIIBHOCTD KJICTKHU 6 BH6HHOTeKa HOK
A https://m.edsoo.ru/7f41c292
Pa3zMHoxeHne 1 HHAUBUAYAJIbHOE Pa3BUTHE 5 bubnmorexa [JOK
OpraHu3MOB https://m.edso0.ru/7f41c292
HacneactBeHHOCTh M1 U3BMEHUMBOCTh 3 bubnuorexa [[OK
OpraHu3MOB https://m.edso0.ru/7f41c292
Cenekiust opraHu3MoB. OCHOBBI 3 bu6mmorexa [JOK
OHMOTEXHOJIOTHU https://m.edso0o.ru/7f41c292
PesepBHOE Bpemst bubmorexa HOK
p P https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34


https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KITACC

HaumeHoBaHue pa3iesioB U TeM
Ne ni/m
NMPOrpamMMbl

DBOJIOIMOHHAS OMOJIOTHS

BO3HI/IKHOBGHI/IC nu paSBI/ITI/IC JKHU3HHU Ha
3emite

Opranusmel 1 OKpyKaromas cpeia

COO6H.I€CTB8, H SKOJIOTHYCCKHNE CUCTCMBI

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoauuectBO

yacoB

34

DJIEeKTPOHHbIE
(uu¢posbIe)
oOpa3oBaTejibHbIE

pecypchl

bu6mmorexa [JOK
https://m.edsoo.ru/7f41cc74

bu6morexa [JOK
https://m.edsoo.ru/7f41cc74

bu6mmorexa [JOK
https://m.edsoo.ru/7f41cc74
bu6mnoreka I[IOK
https://m.edsoo.ru/7f41cc74
bubmnoreka [IOK
https://m.edsoo.ru/7f41cc74



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74




IHHOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
KoimyecTBo yacos DJIEeKTPOHHBIE
Ne HMara undgposbie
Tema ypoka Kontpoabnbie IlpakTuyeckue
n/n Bcero H3y4yeHusi oOpa3zoBaTe/IbHbIC
padoThbI padoThbI
pecypchbl
Bbu6morexa [JOK
buonorus B cucreme Hayk 1 https://m.edso00.ru/863e6122
https://m.edso0.ru/863e632a
MeTo1bl TO3HAHUS KUBOU HPHUPOJIBI.
[IpakTnueckas pabora Ne 1
«Mcnonp30BaHue pa3IMUHbIX 1 0.5 bubmmorexa HOK
P ' https://m.eds00.ru/863e6122
METOJIOB MPHU U3YUYEHUU
OMOJIOTUYECKHX 0OBEKTOBY
buonoruueckue cuctemsl, IPOLIECCHI 1 bubnmnoreka [JOK
U UX U3y4YCHHE https://m.eds00.ru/863e6564
XUMUYECKU cocTaB KJIeTKHU. Bosia u 1 bu6mmoreka [JOK
MHHEPAIBHBIC COJIH https://m.edso0.ru/863e674e
bu6mmoreka [JOK
b .C 0 1
S LOCTAR 1 CTPOCHHE DEIKOB https://m.edsoo.ru/863e6b72
depMeHTHI — OMOJIOTHYECKUE
Karanu3aTopsl. JlabopaTopHas
pabota Ne 1 «3yuenue 1 05 bubnnorexa [IOK
KaTaINTUYECKON aKTUBHOCTHU ' https://m.eds00.ru/863e6b72
(bepMeHTOB (Ha TpUMEpe aMIIIa3hI
WJTU KaTajasbl)»
VYrinesoasl. JIunuael 1 Bubmuorexa HOK

https://m.edso0.ru/863e6870



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

bu6mmorekxa [JOK

8 Hywentiosbie knenotel. AT https://m.edsoo.ru/863e6d5¢c
9 HcTopust 1 METOABI U3yUEHUS 05 bu6nuoreka [IOK
kietku. Kiierounas teopus https://m.eds00.ru/863e6e88
10 KrneTka kak mnenoctHas KuBas
cucrema
CtpoeHue 3yKapuOTHIECKOM KIETKH.
JlaGopaTtopnas pabota Ne 2
«M3ydeHne cTpoeHUs KIETOK bubnnorexa [IOK
11 pacTeHui, )KUBOTHBIX, TPHOOB 1 0.5 https://m.edso0.ru/863e6ff0
OakTepuii 0] MUKPOCKOIIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKpOIpEnapaTax u ux
OITHCaHUE
bubmuoreka [JOK
12 OOMeH BelecTB Wi METa00IU3M httos://m.edsoo.ru/863¢766¢
bu6mmoreka [JOK
13 Poroctes. Xemociires https://m.edso0.ru/863e7c98
. bubmuoreka [JOK
14 DHepreTiicckuii 0bmen https://m.edsoo0.ru/863e7aae
JKus3HeHHBIN MK KIeTKU. [emenue
kieTku. Muros. JlabopaTopHas Bu6miorexa {OK
15 paborta Ne 3 «HaGmronenue muto3a B 0.5 httos://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKpPOIIpernapaTax»
16 buocuures Oenka. Peakmusa bu6nmnorexa [JOK
MAaTPUYHOTO CUHTE3a https://m.eds00.ru/863e796e
bu6nmnoreka [JOK
17 Tpancisiuus — buocuires beka https://m.edso0.ru/863e796e
18 Hexnerounsie popMbl )KU3HU — 0.5 bubnuorexa [IOK


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

BUPYCHI

https://m.edso0.ru/863e7540
bu6mmorexa [JOK

19 @opMBI pa3MHOKEHHUS OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.eds00.ru/863e831e
bu6mmorexa [JOK

20 Meii

eHO3 https://m.edso00.ru/863e7f4a
OOpazoBaHue 1 pa3BUTHE TOJOBBIX
kJ1eToK. OII0J0TBOPEHHE.
21 Jlaboparopnas pabota Ne 4 05 bubmmorexa [JOK
«M3ydenne cTpoeHus MOJIOBBIX ' https://m.eds00.ru/863e81b6
KJICTOK Ha TOTOBBIX
MUKpOTIpenapaTax»
99 NHnuBuyanbHOE pa3BUTHE 05 Bbubmmorexa [JOK
OpraHu3MOB ' https://m.eds00.ru/863e8436
93 I'enetnka — Hayka o 0 bubmmorexa [IOK
HACJIEACTBEHHOCTH U N3MEHYNBOCTHU https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTH HACEAOBaHUS
24 MPpU3HAKOB. MOHOTHOpHIHOE bubmorera [JOK
P ’ pHA https://m.eds00.ru/863e8878
CKpeIMBaHUE
HTHOpHIHOE CKpelUBaHue. 3aKOH
25 JjeSaBI/II()JI/IMOFO H;Z:J'II: OBaHUS bubmmorexa HOK
g https://m.eds00.ru/863e89a4
MPU3HAKOB
CleIieHHOE HAaClIeJOBaHUE
npu3HakoB. JlaboparopHas padota
26 Ne 5 «M3yuenue pe3ynbratoB 05 bubnnorexa [JOK
MOHOTUOPHUIHOTO U AUTHOPHUIHOTO ' https://m.eds00.ru/863e8c60
CKpeIlMBaHus y Ap030(UIbl Ha
TOTOBBIX MUKpPOIperapaTax»»
27 I'enetuka mona. HaciegoBaHue bu6mmoreka [JOK


https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
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

IMPHU3HAKOB, COCIUVICHHLBIX C ITOJIOM

NsmenunBocth. Henacnencrsenuas
M3MEHYHMBOCTh. JlabopaTopHas

https://m.edso00.ru/863e8c60

pabota Ne 6. U3yuenue bubnnorexa HOK
28 - 1 0.5
MOU(PUKAIIMOHHOW U3MEHUYNBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOCHUE BapHALIMOHHOTO PsiAa U
BAPUALIMOHHOM KPUBON»
HacnencrBenHas ”3MEHYHBOCTb.
29 JlaGopaTopnas pa6ota Ne 7. 1 05 bubnuorexa [JOK
«AHanu3 MyTanui y 1po3oQuiisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpPOIIpernapaTax»
bu6mmorexa [JOK
30 Peneriica uesonexa 1 https://m.edso00.ru/863e8d78
PesepBHblit ypok. O600111eHNE 10
31 Teme «HaciencTBEHHOCTD U 1 0.5
M3MEHYMBOCTH OPTAHU3MOBY»
bu6mmoreka [JOK
32 Ceneiua kak Hayka u npouece 1 0 https://m.edsoo.ru/863e9214
33 MeToapl U JOCTHKEHHUS CEASKIIUNHI 1 bubnuorexa [JOK
pacTeHUN U )KUBOTHBIX https://m.eds00.ru/863e9214
34 buorexHonorus kak oTpacib 1 bubmmnorexa [JOK
IIPOU3BOJICTBA https://m.eds00.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34 5 4

I[TPOTPAMME


https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
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11 KITACC

MaKpO3BOJIIOIHNHN

KoJsimyecTBo yacoB DJIEeKTPOHHBIE
Ne Mara uudposbie
n/n Tema ypoka Bcero Kontpoanueie  Tpaxruueckue H3y4yeHusi oOpasoBaTesibHbIE
padoThbI padoThbI

pecypchbl

DBOJIOLUS U METO/IBI €€ U3YUEeHHUSI 1 bubmmorexa LIOK
https://m.edso0.ru/863ea20e

Wcropus pa3BuTHs npeacTaBIeHU 1 bubmumorexa [IOK

00 DBOIIOLINH https://m.eds00.ru/863e9570
Bbu6nmorexa [JOK

MitipooBosmiowts ! https://m.edsoo0.ru/863e9cle

[Tomynsmus Kak 2JIeMeHTapHAs

€MHULIA BUJA U SBOJIOIUH.

JlabopaTtopHnas pabota Ne 1 1 0.5 bubmorexa HOK
https://m.eds00.ru/863e99c6

«CpaBHeHUE BUIOB IO

MOP(}OIOTHYECKOMY KPUTEPUIO»

JIBroKkymiye cuisl (3J1eMEHTapHbIE 1 bub6mmorexa [IOK

(akTOpbI) IBOIOINH https://m.edsoo.ru/863e9da4

. bubmuoreka [JOK

EctecTBenHsbIit 0T00p 1 ero GopMbl 1 https://m.edsoo.ru/863e9ed0

Pe3ynbTate! 3BOMIOLMY:

MPUCIIOCOOIEHHOCTh OPraHU3MOB U

BuUs1000pa3zoBanue. JlabopaTtopHast 1 05 bubnuorexa [JOK

pabora Ne 2 «Omnucanue ' https://m.edsoo.ru/863e9fde

MPUCIIOCOOJIEHHOCTH OpraHu3Ma u eé

OTHOCHUTEJILHOTO XapaKTepay

Hanpasnenns u nytu 1 bubnnorexa [JOK

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



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

H€O6paTI/IMOCTB 9BOJIFOIINH

Hctopus xu3Hn Ha 3emiie 1 METObI

10 "
e€ U3yueHus
1 ['unoTe3bl NpOUCXOKAEHUS JKU3HU 05 bubnuorexa [IOK
Ha 3emiie https://m.edsoo.ru/863ea5a6
12 PazButue xu3HM Ha 3eMiie 10 3paM U bubnuorexa [JOK
nepuoiam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbI 3BOJTIOIUU
PACTUTENHHOTO U KUBOTHOTO MUpA.
[TpakTrueckas padora Ne 1 bubnuorexa [JOK
13 0.5
«3ydyeHne uCKonaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHUl U KUBOTHBIX B
KOJUTCKIIHSX)
14 CoBpeMeHHas cucrema bubnnorexa HOK
OpraHU4eCcKOro Mupa https://m.edsoo.ru/863ea48e
Bbu6muorexa [JOK
15 DBOJIIOIHS YeJIOBEKa (AaHTPOTIOTEHE3) httos://m.edsoo.ru/863eac2c
16 JBroxytue cuibl (haKTophl) bubmmorexa [JOK
AHTPONOTEHE3A https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIMH 3BOJIOLNH
YyeJioBeKa
18 UYenoBeyeckue pachkl U NPUPOIHBIE bubnnorexa HOK
aJlarTaly 4eI0BeKa https://m.edso00.ru/863eaea2
PesepBubIil ypok. O6001IeHIE IO
19 Teme « Bo3HMKHOBEHUE U pa3BUTHE 0.5
YKU3HU Ha 3emie»
20 DKOJIOTHS KaK HayKa
21 Cpenpl 00uTaHUs U YKOJIOTHIECKHE 0 bu6mmoreka [JOK


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

(bakTopsI

AOluoTtndeckue (HakTophl.
JlabopaTopnas padota Ne 3.
«Mopdonornueckne 0COOCHHOCTH

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

. bubnuorexa [JOK
22 pacTeHUH U3 pa3HbIX MECT 0.5
https://m.edso0.ru/863eb10e
oburanus». JlabopaTopHas pabora
Ne 4. «BnusiHue cBeTta Ha pocT U
pa3BUTHE YEPEHKOB KOJIEYCa»
bu6mmoreka [{OK
23 Buoriieciae paxtops https://m.eds00.ru/863eb348
DKOJOTUYECKHE XapaKTePUCTUKU
nomysituu. [TpakTaeckas pabora
24 Ne 2 «IToacuér moTHOCTH 0.5
TIOITYJISIIIAIA Pa3HBIX BUJIOB
pacTeHuin»
o5 Coo0riecTBa OpraHu3MOB — bubnnorexa [JOK
OHOIIEHO3 https://m.edso00.ru/863eb46a
26 DKOJIOTHYECKNE CHCTEMBI bu6mmoreka [IOK
(KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE TIOKA3aTEeJIN IKOCUCTEMBI.
27 DKOJIOTHYECKHE MUPAMUJIBI. bubmmorexa LIOK
_ https://m.edsoo0.ru/863eb5fa
CsoiicTBa 3xocucteM. Cykueccus
28 [IpupoiHbIe 5KOCUCTEMBI
29 AHTpPOIOTeHHbIE YKOCHUCTEMBI
30 Buocdepa — rnobanbHas bub6numorexa [IOK
JKOCcHCTEMa 3eMJIn https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBaHUS 05 bubnuorexa [JOK

ouocdepsl

https://m.edsoo.ru/863ebd16



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
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32 YenoseuecTBO B Onocdepe 3eMiaun 1

33 CocymiecTBOBaHNE TTPUPOIBI U 1 bubmmorexa [JOK
YyeJIOBEUYECTBA https://m.edsoo.ru/863ebale
PesepBHbIil ypok. O000IIEHE TEMBI

34 «Coo0111ecTBa U AKOJIOTHYCCKUE 1
CHUCTEMBI»

OBIIEE KOJIMYECTBO YACOB I10 34 15 55

I[TPOTPAMME


https://m.edsoo.ru/863eba1e




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA

METOAUYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET
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