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Pabouas nmporpamma 1o yueOHOMy nipeamery «buonorus. ba3oBbelii ypoOBEHbY
cpeaHee obiiee oOpazoBaHUE
10-11 knaccel

(ID 1055826)
COJIEP)KAHUE OBYYEHUS

10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsizb OMOJOTHUU C OOILIECTBEHHBIMU, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMM Haykamu, (pusiocodueii, STUKON, SCTETUKON U MPABOM.
Ponp Ouonormu B (HOpPMUPOBAHMHM COBPEMEHHOW HAyYHOW KapTUHBI MHpA.
Cucrema OMOJIOTMUECKUX HaYK.

MeTobl TO3HAHUS KUBOW TPUPOIbI (HAOIOICHUE, DKCIIEPUMEHT, ONTMCaHMUE,
u3MepeHue, Kiaccuukanus, MOJETUpOBaHUE, CTaTUCTUYECKas oO0paboTKa
JTAHHBIX).

JdeMoHCcTpaum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konbnos, k. Yorcon u ®@. Kpuk.

Tabnuiel 1 cxembl: «MeTo bl TO3HAHUS )KUBOW TTPUPOJIBI».

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

[Tpaktuueckass padora Ne 1. «lcmonb3oBaHWE pa3IUYHBIX METOJOB MPHU
U3Y4YE€HUU OMOJOTHUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cuCTEMbI U UX OPraHU3AIUSA.

JKuBblie cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus: ouonoruu. OTinane
JKUBBIX CUCTEM OT HEOPTAaHUYECKOM MPUPOIBI.



CpoiicTBa OMOCHCTEM U MX pa3HooOpasue. YPOBHU OpraHu3aliil OMOCUCTEM:
MOJEKYJISIPDHBIN, KIETOYHBIM, TKAHEBbIA, OPraHW3MEHHbINA, MOMYJSLHOHHO-
BHJIOBOM, SKOCUCTEMHBIN (OMOTeoIeHOTHYECKuH ), OMoCc(epHBI.

JlemoHcTpanum:

Tabmumpl u cxembl: «OCHOBHBIC MPU3HAKU JKU3HW», «YPOBHH OpTaHU3alUU
YKABOW MPUPOIBI».

O6opynoBanue: mojaenb Moiiekyisl JJTHK.

Tema 3. XuMH4YeCKHUI COCTAB U CTPOCHHUE KJIETKH.

XUMHYECKUN COCTaB KIIETKH. XHMHUYECKHE BJIEMEHTBHI: MaKpPOSJIEMEHTHI,
MUKpO3JIEMEHTHI. Boga 1 MUHEpabHbIE BEIIECTBA.

OyHKIMM BOABI W MHUHEpaNbHBIX BewmlecTB B Kkierke. lloanepikanue
OCMOTHUYECKOr0o OanaHca.

benku. CoctaB u cTpoeHHe O€IKOB. AMHUHOKHUCIOTBI — MOHOMEPHI OEIKOB.
He3ameHnmble 1 3aMEHUMbIE aMUHOKHCIOTHI. AMUHOKUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOM MOJEKynbl (TIEpBUYHASL, BTOPUYHAs, TpPETUYHAS W
YEeTBEpTUYHAs CTPYKTypa). XUMHYECKHE CBOIcTBa OenkoB. buosnornueckue
byHKIUU OEKOB.

depmeHTHl — Ouosiormdyeckue Kkartanusatopel. Ctpoenuwe (epmenTa:
aKTUBHBIA IIEHTp, cyOcTpartHas crneunduuHocts. KodepmenTsl. ButamuHBL
OT1nnuns GepMEHTOB OT HEOPTAaHUYECKUX KaTaJIu3aTOPOB.

VYrneBonmpl:  MoOHOcaxapuabl  (TJIIOKO3a, pubo3a U Je30KcHpud03a),
aucaxapuabel  (caxaposa, JaKTo3a) W Toymcaxapulibl  (Kpaxmal, TJIUKOTEH,
LEeJUTI0103a). bruonornyeckue GyHKIMM YTIII€BOIOB.

Jlunuasl:  Tpurauuepuabl, QocPoaunuasl, crepouasl. ['mapoduibHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢GyHkuuu gunuaoB. CpaBHeHUe
yIJI€BOJIOB, OEIKOB M JUMHUI0B KaK HCTOUHUKOB SHEPTHUH.

Hyxnennoseie kucnorel: JHK wu PHK. Hykneotmaer — MoOHOMeEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuu JHK. Ctpoenue u ¢pynkuuun PHK.
Bunet PHK. AT®: ctpoenne u QpyHKIUN.

[utosiorus — Hayka o kietke. KinerouHas teopust — npumMep B3auMOIEHCTBUS
ujeil 1 PaKkToOB B HAYYHOM MMO3HAHUH. MeTOAbl N3YUEHUS KIICTKH.

Knerka xak mnenoctHas >xuBas cuctema. OOmmMe NpHU3HAKU KIIETOK:
3aMKHyTas HapykHasi memOpana, moiyiekyisl JIHK kak renernueckuil ammapar,
CHUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »JyKapuoTHuUecKas U mpokapuoruyeckas. OcoOeHHOCTH
CTpOEHHUsI MPOKapHOTUYECKOM KieTku. KnerouHas crenka Oaktepuil. CTpoeHue
DYKapUOTUYECKOW KIIETKM. OCHOBHBIE OTIWYUSA PACTUTEIBHOM, >KUBOTHOM U
IpUOHON KIIETKH.



[IoBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsA CTE€HKA, MITMKOKAIUKC, UX
dbyukmuu. [1nasmaTnyeckas memOpaHna, e€ cBoiicTBa u ¢pyHKuH. [{uTomnazma u eé
opraHouibl. OpHomeMOpannbie opraHoubl kietku: JIIC, ammapat ['onbmxw,
an30coMbl. [loyaBTOHOMHBIE OPraHOMIbl KJIETKU: MHUTOXOHJPHUH, IUIACTUJBI.
[Tpoucxoxaenne MUTOXOHApUWA M mactuia. Buael mmactun. HememOpanubie
OpraHOWJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIA IIEHTP, LEHTPUOJIU, PECHUYKH,
KryTUKHA. OYHKIIMU OPraHOUI0B KJIETKU. BKiItoueHus .

SAnpo — perynatopHslil 1eHTp KieTku. CTpoeHue sizpa: sjaepHas o0osouka,
KapuoIUIa3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcHoOpT BEUIECTB B KIIETKE.

JlemoHncTpanum:

[Toptpetsl: A. Jleenryk, P. I'yk, T. llIBanu, M. lIneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®@panknun, K. M. bap.

[wnarpammsel:  «PacrpeneneHne XUMHUYECKHMX JJEMEHTOB B HEXKUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBOU IPUPOJIEY.

Tabmunpl n cxemsl: «llepuoanueckas TabiuLIa XUMHUYECKHUX 3JIEMEHTOBY,
«CTpoeHue MOJIEKYJIIbl BObIY», «bruocunres 6enkay, « CTpoeHHe MOJIEKYJIbl OeliKay,
«Ctpoenue pepmenta», «Hyknennonsie kucnotsl. [JIHK», «Ctpoenue Monexybl
AT®», «CtpoeHne 3yKapuOTUYECKOM KIETKW», «CTpOEHHE KMUBOTHOM KIIETKH,
«CTpoeHrE pPACTUTENBHOM KIETKW», «CTpoeHHE MNPOKAPUOTUYECKON KIIETKWY,
«CTpoeHue szipa KIETKN», «YTIeBOAbD, «JIUMUaBD.

OOopynoBaHue: CBETOBOM MHUKPOCKON, OOOpYJIOBaHHE MJii MPOBEACHUS
HAOJIOICHUM, W3MEPEHMI, SKCIEPUMEHTOB, MHUKpPONpPENaparbl pacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

JlaGopaTopHblie M NpaKkTHYeCKHE PadoThI:

JlaGoparopuas pab6ora Ne 1. «l3yueHue KaTaaTUTHYECKOW aKTHBHOCTH
(GbepMeHTOB (Ha MPUMEPE aMUIIa3bl UM KaTajasbl)».

JlaGopatopHas pabora Ne 2. «M3ydyeHue CTpPOEHHUS KIETOK paCTCHUH,
KUBOTHBIX W OaKTepuil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHKpOIpernapaTax U HX
OMHMCAHUEY.

Tema 4. ’KusHeaesiTeIbHOCTb KJIETKH.

OOMeH BenlecTB, WM MeTaboIu3M. AcCUMUIAIUS (TUTACTUYECKUT OOMEH) U
JUCCUMMWIAIMSA (PHEPreTUUeCKuid OOMEH) — JIB€ CTOPOHBI €IMHOTO IMpolecca
MeTtabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB M DHEPTUM B TOHHMaHUU
MeTabor3ma.

Tumnbel oOMeHa BelecTB: aBTOTPODHBIN U rerepoTpodHbIil. Ponb dhepMeHTOB
B 0OMEHE BEIIECTB U MPEBPAILEHUN YHEPTUU B KIIETKE.

®ortocunte3. CperoBas U TeMHOBasg (a3bl (¢doTocuHTe3a. Peakuuu
dotocunteza. dpdexTuBHOCTD PoTocMHTE3a. 3HAUCHHUE (HOTOCHHTE3A IS KUZHH



Ha 3emuie. Biausinue ycnoBuid cpeapl Ha (OTOCUHTE3 U CIOCOOBI TOBBILLIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTCHHUI.

XeMOCHHTe3. XEeMOCUHTE3UPYIOIe OaKTepuu. 3HAYCHUE XEMOCUHTE3a IS
YKU3HH Ha 3emie.

DHepreruueckuii oOMeH B KieTke. PaciieruieHue BeliecTB, BbIJCICHUE U
aKKyMYJIMPOBAaHHE DHEPrUM B KIETKE. OTambl SHEPreTUYECKOro oOMeHa.
['mukonu3. bpoxkeHne u ero Buabl. KHCIOpPOIHOE OKHUCIEHUE, WU KIETOYHOE
JIbIXaHUE. OxuCIUTENbHOE dbochopunmmpoBaHue. D¢ddexTuBHOCTH
HHEPreTHYECKOr0 OOMEHa.

Peaknuu wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzanus reHetudeckoil uHdopmanuu B KiIeTKe. ['eHEeTHYecKUid KOJ U €ro
cBoiicTBa. Tpanckpunuus — Matpuubli cuHTe3 PHK. Tpancnsuus — Guocuntes
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuHOKUCIOT. Posb pubocom B
onocuHTe3e Oenka.

Hexkinerounsie ¢popMmbl xu3HU — BUpYChl. cTopust oTkpsiTus Bupycos (. U.
HBanoBckuit). OCOOCHHOCTH CTPOCHHMS M JKMU3HEHHOTO IHMKJIa BUPYCOB.
bakrepuodaru. bonesnu pacreHuid, XUBOTHBIX M YEJOBEKa, BbI3bIBACMbIC
Bupycamu. Bupyc mmmynoxneduimra yenoseka (BMIY) — BozOyaurens CIIM/a.
OOpaTtHass ~ TpaHCKpUIIMS, peBepraza W  uHTerpasa. lIpodunakrrka
pacnpocTpaHeHUs] BUPYCHBIX 3a00JICBaHUI.

JdeMoHCTpauu:

[Hoptpetsr: H. K. Konsuos, /1. 1. UBanosckuii, K. A. Tumupsses.

Tabnuiel 1 cxembl: «Tunbel nutanusy, «Metadbomuzm», «MUTOXOHAPUSY,
«JHepreTudyeckuii oomen», «Ximopomiacty, «Potocuntes», «Ctpoenue JIHK»,
«CtpoeHue u QPyHKITMOHHpPOBaHUE TeHa», «CuHTe3 Oenkay, «['eHeTnueckuit Komy,
«Bupyco», «bakrepunodarn», «Ctpoenne u xu3HeHHbd nukin Bupyca CIIN/]a,
0aktepuodaray, «Permmukarus JJTHK».

O6opynoBanue: Moaenu-antukanuu «Yapoenne IHK u Tpanckpummmsy,
«buocuntes 6enkay, «CTpoeHne KIETKN», Mojiesb cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHHEe M MHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KiteTouHbIii 1UKII, WM >KU3HCHHBIM LMK KIeTKH. MHTepdaza m MHUTO3.
[Ipormecchl, mpoTekatome B uHTepdaze. Perukanus — peakiys MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JIumiouHeIE W TAluIOMJIHBIA ~ XpPOMOCOMHBIE  HAOOpBL.  XpOMaTHUbI.
[{utonoruuyeckue OCHOBbI PA3MHOKEHHS W  WHIUWBHUAYaJIbHOTO  Pa3BUTHUS
OpPTaHU3MOB.

Henenue knetkn — muto3. Cragum murosa. IIpoueccel, nmpoucxonsimue Ha
Pa3HBIX CTAIUSX MUTO3a. bUOJOTHYECKUI CMBICT MUTO3A.

[Iporpammupyemasi rTuOeIb KISTKH — aromnTo3.



DopMbI pa3MHOKEHHSI OPraHU3MOB: Oecrosioe U nmoyioBoe. Buibl 6ecnosoro
Pa3MHOXKEHUA: JIEJICHHE HAJIBOE, IIOYKOBAaHME OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEeHHE. VICKyCCTBEHHOE KIIOHUPOBaHUE
OPraHU3MOB, €0 3HAYEHUE JIJI CEIEKIIUU.

[TosroBOE pa3MHOKEHHE, €T0 OTINYHSI OT OECTIONOTO.

Meito3. Ctaguu Mmeiio3a. IIporecchl, NpoucXoadIIMe Ha CTaaugaX Meno3a.
[loBenenne xpomocoM B Menoze. Kpoccunrosep. buonormueckuii cMmbici U
3HAYEHHE MENO03a.

["ameTorenes — mporecc 0OOpa3oBaHUS TMOJOBBIX KIETOK Yy >KHUBOTHBIX.
[TonoBbie xeje3bl: CEMEHHUKU U SUYHUKUA. OOpa3oBaHHE W Pa3BUTHE IMOJIOBBIX
KJIETOK — TaMmeT (CrepMaro30ui, SIMIEKIeTKa) — CHepMaToreHe3 M OBOICHES3.
OCcoOEHHOCTH CTPOCHHS SUIEKIETOK U crepMaTo30uaoB. OIiogoTBOpEHUE.
[TapTeHorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHEe3). OMOpPHUOHAIBLHOE Pa3BUTHE
(amOpuorenes). Jrtarnbl SMOPUOHAIBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KHBOTHBIX:
npobieHue, racTpyisiusi, opraHorene3. [loctamOpuonanbHOE pazButhe. THIIBI
MOCTAIMOPHOHAIBHOTO Pa3BUTHS: MPsAMOE, HempsMoe (IMYMHOYHOE). BrnusHue
Cpeabl Ha pa3BUTHE OPraHW3MOB, (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIAEHHBIE
YPOJCTBA.

Poct u pa3Butue pacrenuii. OHTOreHE3 IBETKOBOI'O PACTEHUS: CTPOCHHE
CEMEHHU, CTA/INU Pa3BUTHUSL.

JlemoHcTpanum:

Tabmuubl u cxembl: «DOpMBbI Pa3MHOXKEHUS OPTraHU3MOBY, «JIBoiHOE
OIUIOJIOTBOPEHUE Yy UBETKOBBIX pacTeHuid», «BereratTuBHOE pa3MHOKEHUE
pacteHui», «Jlenenne kieTku Oaktepuit», «CTpoeHHE TOJOBBIX KIIETOK,
«Ctpoenune xpomocoMbl», «Knerounsrii mukimy, «Pemmukanus JHK», «Mutos»,
«Meriosy, «IIpsMoe u HenpsiMoe pa3BUTHEY, «l aMeTOreHe3 y MJIEKONMUTAOIIUX U
4eJI0BeKa», «OCHOBHBIE CTAJIMU OHTOTCHE3a».

O6opynoBanue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepmaTo30u bl
MJICKOIIUTAIOWIECTOY, «SHIeKIeTka MiaeKonuTarumero», «Kapuoknses B KieTkax
KOpelIKa JIyKa», MarHuTHas MOJieNib-alniuinKanus «Jlejgenue KIeTKu», MOJIelb
JIHK, Mmonenb meTtadazHoit XpOMOCOMBI.

JlaGopaTopHbie U NpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmromeHme MuTO3a B KIETKaX KOHUMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIpENnapaTax.

JlabopaTopHass pabora Ne 4. «M3yueHue CTpOEHHs MOJOBBIX KJIETOK Ha
rOTOBBIX MUKPOIIPENIAPATAX ).

Tema 6. HacsieicTBEHHOCTh M K3BMEHYHBOCTH OPraHU3MOB.



[Ipenmert u 3amaun reHEeTUKU. MicTopus pa3BuTHs TEHETUKU. Posib IUTOJIOTHMN
U SMOPHOJIOTUH B CTAHOBJICHUU TEHETUKH. BKiIam poCCHUCKUX M 3apyOeKHBIX
V4EHBIX B Ppa3BUTHE TEHETHKU. MeETOJbl TEHETHUKHU (THOPHIOJOTHUCCKUM,
UTOTCHETUYECKUHN, MOJEKYISIpHO-TeHETUYECKHi1). (OCHOBHBIE T'€HETHYECKHUE
noHATHsA. [ eHeTnYecKasi CHMBOJIMKA, UCMOJIb3yEMasl B CXeMaxX CKPEIIMBAHUMN.

3aKOHOMEPHOCTH HaCJIeIOBaHUs MPU3HAKOB, yCTaHOBJIEHHBIE . MeHaenem.
MonorubpuiHoe CKpellMBaHue. 3aKOH €IMHO-00pa3us THOPHIOB IEPBOTO
nokojeHusd. [IpaBuno AOMUHUpOBaHHUS. 3aKOH paCUICIJICHUS MPU3HAKOB.
['unioresa ynctoTel raMeT. [1loHOE M HEMOJIHOE IOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCEOBaHUS
npu3HakoB.  LluToreHeTnueckue - OCHOBBI ~ JIUTHOPUIIHOTO  CKPEIIMBAHUS.
AHanu3upyromee cKkpeumpadue. Vcnoap30BaHne aHAIM3UPYIOLIETO CKPEIIBAHUS
JJIs1 OTIPE/ICTICHHS] TEHOTHIAa OCOOHU.

CueruieHHOe  HacienoBaHue mnpuszHakoB. Pabora T. Moprana 1o
CLEIUICHHOMY HAaCJIEJOBaHUIO IeHOB. HapylieHne cuerieHus TeHOB B pe3yJibTaTe
KPOCCUHIOBEpA.

XpOMOCOMHasl TEOPUS HACIIEACTBEHHOCTHU. | eHeTnueckue KapThl.

['eHetnka mosa. XpoOMOCOMHOE ONpeAETeHUE Moyia. AyTOCOMBI U MOJIOBBIE
XpoMocoMbl. ['omMorameTrHsie W reTreporaMeTHble opraHu3Mbl. HacnegoBanue
IIPU3HAKOB, CLIETVIEHHBIX C MTOJIOM.

N3meHnunBOCTh. BUBI N3MEHUMBOCTHU: HEHACIICICTBEHHAS U HACJIEACTBEHHAS.
Ponp  cpempl B HEHAcCIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPHUCTHKA
MOU(DUKAITMOHHONW U3MEHUYMBOCTU. BapuanimoHHbIi psi U BapuallMOHHAsT KpUBasl.
Hopma peakuuu npuszHaka. KonnuecTBEHHBIE M KaYE€CTBEHHBIE MPU3HAKU U HX
HOopMa peakiu. CBolicTBa MOAU(UKAITMOHHONW N3MEHYHNBOCTH.

HacnencrtBeHHasi, wiM TE€HOTHUIHMYECKas, W3MEHUMBOCThb. KoMOuHaTHBHAs
M3MEHYMBOCTh. Meio3 W TMOJOBOM TMpolecc — OCHOBAa KOMOWHATHMBHOM
W3MEHYUBOCTU. MyTaliMoHHasi U3MEHUYHUBOCTh. Kitaccudukaiys MyTaiuii: reHHbIE,
XPOMOCOMHBIE, TeHOMHBIC. YacToTa ¥ MpUYHHBI MyTaluii. MyTtareHHbie (GaKkTOpHI.
3aKOH TOMOJIOTHYECKHUX PSZIOB B HaclieACTBeHHOM nu3menunBoctd H. 1. BaBuiosa.

BresnepHast HaCIeACTBEHHOCTh U U3MEHYHUBOCTb.

I'enetnka yenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETUKH
YyeJIOBEKa: reHeaIOTHUYCCKUM, OJTM3HEIOBEIN, IIUTOTCHETHYCCKUM, OMOXUMUYCCKUH,
MOJIEKYJISIPHO-T€HETUUECKHM. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA:
MTOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM UHCIE C MOMOIIBIO
[1I1P-ananu3a. HacneacTtBenHble 3a00jeBaHMs 4YeJIOBEKAa: TEHHbIE OO0JIE3HU,
00JIe3HU C HACJEJACTBEHHOM MPEApacloIOKEHHOCThIO, XPOMOCOMHBIE OOJIe3HHU.
ComaTnueckue UM TeHepaTuBHble MyTauuu. CTBOJOBbIE KIETKU. [IpuHIUIIBI
3I0POBOTO 00pa3a KU3HH, TUATHOCTHKH, TPOPUIAKTUKH U JICUCHUS TCHETUYECKHUX



Oone3Hel. MenuKo-reHeTUYeCKOe KOHCYJIbTUPOBAHHUE. 3HAYEHUE MEAUIIMHCKOM
IeHETUKHU B MPEAOTBPALICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHUN YEIOBEKa.

JdeMoHCcTpanuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuubt u  cxembl:  «MOHOTHOPUIHOE  CKpEIIMBAHME U €TI0
LIATOIE€HETUYECKAas OCHOBa», «3aKOH pACIICIUIEHUS U €ro LHUTOr€HEeTHYeCKas
OCHOBa», «3aKOH YHCTOTHI  TameT», «JlurubpumHoe  CKpelMBaHHE,
«uTonornyeckue OCHOBBI JTUTUOPUIHOTO CKpELUBAHUSY, «Meio3sw,
«B3auMonencTBue aIeNbHBIX TE€HOB», «l'€HeTHMYecKne KapThl paCTEHUH,
JKUBOTHBIX W YEJIOBEKa», «l'€HeTMKa moya», «3aKOHOMEPHOCTH HACIEHOBAHUS,
CUEIJIEHHOTO0 ¢ TmoioM», «KapuhOoTuIbl 4YelloBeKa U KUBOTHBIX», «BHIbI
M3MEHYUBOCTHY, «MoaudukanuonHas HW3MEHUYUMBOCTHY, «HacnmemoBanue pesyc-
bakTopa», «I'eHeTrKa rpynn KpoBu», « MyTallMoOHHas U3MEHYHUBOCThY.

O6opynoBanue: MojaeNu-amIuKanun «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Hemonunoe momuuupoBaHue», «JurubpunHoe ckpemmBanue», «llepexpéct
XpOMOCOM», MHUKPOCKOI W Mukporpenapar «Jpozodumra» (Hopma, MyTanuu
(hOopMBI KPBUIBEB U OKPACKH Tena), repoapuil «I'opox mOCEeBHOW.

JlabGopaTopHbie U MpaKTHYECKHE PadOThI:

JlabopatopHas pabota No 5. «V3ydeHue pe3ynbTaTOB MOHOTHOPHIHOTO U
JUTHOPUHOTO CKPEIIUBAHUS Y TPO30( MBI HA TOTOBBIX MUKPOIIPEIapaTax.

JlaGoparopHas pabota Ne 6. «3yyenue MoaupUKAIIMOHHON U3MEHUYUBOCTH,
MMOCTPOEHHUE BAPUAILMOHHOIO Psifia U BAPUALIMOHHON KPUBOW».

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauuid y Ipo30Quibl HA TOTOBBIX
MHUKPOIIpEnapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocraBieHwe W aHAJIU3 POJIOCIOBHBIX
YEJI0BEKAY.

Tema 7. Cenexknusi opranu3mon. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa W MPOIECC. 3apOXKICHUE CEJICKIUU U JOMECTUKAIIUS.
Yuyenue H. W. BaBumoBa 0 T1eHTpax TMPOUCXOXKIACHUS U MHOT000Opa3us
KYJbTYpHBIX pacTeHUH. LIeHTpbl MPOUCXOKACHUS JOMAIIHUX >KUBOTHBIX. COpT,
IOpOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeJIeKIIMU. MaccoBbIN U UHAUBUYaTbHBIN OTOOPHI B
CEJIEKIIMM pAcTEeHUW U KUBOTHBIX. OlLIEHKa 3KcTephepa. bIu3KopolcTBEHHOE
ckpenuBanue — WHOpuAWHT. Ywucras nuHusa. CKpemyBaHUE YHUCTHIX JUHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelllMBaHUE — ayTOPUIAMHT.
Otrnanénnas rtubpumm3anuss U e€ ycrnexu. VICKycCTBEHHBIH MyTareHes u
MOJYYEHHE TOJUIUIONJIOB. JIOCTMKEHHsI CENEeKIMU pACTeHHM, >KUBOTHBIX U
MHKPOOPTaHU3MOB.



buorexHosorus Kak oTpacib MPOU3BOACTBA. ['€HHass MH)KEHEpHUs. Tallbl
co3ganusi pexomObunantHod JIHK wu Tpancrennsix opranusmoB. Kierounas
uHxeHepus. Kierounbie KyiabTypbl. MUKpPOKIOHAIBHOE PAa3MHOYKEHUE PACTEHUU.
KiioHupoBaHue BBICOKOMPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OpPTraHU3MOB.

Okosornyeckue W 3tudyeckue  npobmembl. MO —  reHeruyecku
MOU(ULIPOBAHHBIE OPTaHU3MBI.
JlemoHCTpanumu:

[Toptpersr: H. U. BaBunos, . B. Muuypun, I'. [I. Kapneuenko, M. O.
HBaHoB.

Tabnuupl 1 cxeMbl: Kapta «lleHTpbl MPOUCXOXKACHUS U MHOTO00pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX
pactenuity, «OTnanéHHas rudpuausamnus», «PadoTel akagemuka M. @. iBaHoBay,
«Ilomumnongusa», «OObEKTHl OuOTEXHOJNOTUW», «KieTouHble KyJIbTypbl U
KJIOHUpOBaHue», « KoHCTpynpoBaHue U nepeHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJISDKH TUIOJ0B U KOPHEIIIIOAOB IUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuii «CenbCKOX03IHCTBEHHBIE PACTEHUS.

JlaGopaTopHblie 1 NpaKkTHYeCKHe PadoThI:

Okckypcust «OCHOBHBIE METOIBI W JIOCTHXKEHUS CEJEKIUUW PACTCHUUA H
JKUBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIIMIO, MJIEMEHHYIO bepmy,
COPTOHUCIIBITATCIIbHBIA ~ YY4aCTOK, B TEIUIMYHOE XO3SHCTBO, J1aOOpaTOPUIO
arpOyHUBEPCHUTETA WIIM HAYYHOTO IICHTPA)».

11 KJIACC

Tema 1. DBoJrOLIHOHHASI OHOJIOTHS.

[IpennochUlki BO3HMKHOBEHHSI JBOJIOIMOHHOW TEOPHUH. DBOJOLIMOHHAS
Teopust U €€ MeCcTO B OWOJIOTHHU. BiusHuEe >BOJIOIMOHHON TEOPUU HAa pa3BUTHE
OMOJIOTHH U JAPYTUX HAYK.

CBugerenscTBa dBOJONMU. [laneoHToNOTHYECKHE: TOCIEI0BATEILHOCTD
MOSIBJICHUSI BHUJOB B MMAJICOHTOJOTUYECKOW JIETONMHUCH, TEPEXOJHbIe (OPMBI.
buoreorpaduyeckue: cxocTBo U paznuuue GayH u GJaop MaTEpUKOB U OCTPOBOB.

DOMOpPHOJIOTUYECKHE: CXOJACTBA U PA3NTHUUS OMOPHOHOB Ppa3HBIX BHUIOB
MO3BOHOUYHBIX. CpaBHUTEIbHO-aHATOMUYECKUE: TOMOJIOTUYHBIC, AHAJIOTUYHBIE,
PYAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX IMyTed y BCEX
OpraHU3MOB.

OpomounoHHas Tteopuss Y. JlapBuna. Ilpeanocbuiky BO3HUKHOBEHHS
napBuHU3Ma. JIBWOKYIME CHJIBI 3BOJIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXKEHUE MPHU OTPAHUYEHHOCTH PECYPCOB, HEONPENEIEHHAS] W3MEHYUBOCTD,
O0opb0a 3a CyIleCTBOBAaHKE, €CTECTBEHHBIN OTOOD).



Cunrernueckas Teopus 3Bostouu (CTID) u e€ 0CHOBHBIE MOJOKEHHUS.

MukposBosonus. [Tomynsnusa kak eIMHUIA BUAA U 3BOJIFOLUU.

JBrokymue cuiibl ((pakTopbl) 3BOJIOLMKA BUAOB B MpUpoje. MyTallOHHbBIN
IpoIecC W KOMOMHATHBHAs W3MEHYUBOCTH. [lOMynsIMOHHBIE BOJHBI U JIped
reHoB. M30J1us 1 MUTpanus.

EcrectBennbiit oTOOp — HampaBisonmid (akTtop 3BoOIUMA. DOpPMBI
€CTECTBEHHOTO 0TOOpA.

[IpucnocoONIeHHOCTh OpraHU3MOB Kak pe3ynbTaT 3BoOUUU. [Ipumepsl
IPUCIOCOOJIEHUI Yy OpraHu3MoB. ApoMop(03bl U UIHO-adaNTALIH.

Bun wu  BugooOpazoBanue. Kputepunm Buzpa. OcHOBHBIE — (POpPMBI
BUJI000pa30BaHus: reorpaduueckoe, IKOJIOrHIecKoe.

MakposBomonist.  PopMbl  3BOJIOLMU:  (UIETHYECKAs, JUBEpPreHTHasl,
KOHBEpIreHTHas, napasuienbHas. HeoOpaTtuMocTh 3BOTIOLUN.

[IpoucxoxaeHne OT HECIEeUMANIN3UPOBAaHHBIX MpenkoB. lIporpeccupyromas
crienuanu3anusa. AIanTUBHAS pandalysl.

JlemoncTpanum:

[Toptpetsl: K. Jlunneit, XK. b. Jlamapk, Y. lapsun, B. O. Kopanesckuii, K.
M. bap, 3. I'ekkens, ®. Mroiutep, A. H. CeBeprios.

Tabnuibl u cxembl: «Pa3BuTHE OpraHnyecKoro Mupa Ha 3emiie», «3apoIbIIIH
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cyiecTBoBanue», «EctecTBeHHbI 0TOOPY», «MHOrooOpasue COpTOB pPaCTCHUID,
«MHoroo6pasue  mopon  KHMBOTHbIX»,  «llomymsuum»,  «MyTanuoHHas
U3MEHUYHUBOCTH», «Apomopdo3b», «Uaumoamanrtaumum», «OOmas aereHepauus»,
«/IBmxymue cunbel 3Bomouuny, «Kapra-cxema wapmpyra myremectBuas Y.
Hapsuna», «bopbba 3a cymectBoBanue», «IIpucrnocoOIeHHOCTh OPTraHU3MOBY,
«['eorpaduueckoe BunooOpazoBaHue», « IKOJIOTUUECKOE BUI00OPA30BAHHEY.

OOopyioBaHHE: KOJJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIAMU OKPACKH,
Ha0Op IUIOMOB U CeMsiH, KosuieKiusi «[IpuMepsl 3alIUTHBIX MPUCTIOCOOJIEHUN y
KUBOTHBIX», MOJeb «OCHOBHBIC HAINpPaBICHUS JIBOJIIOIUNY, 00BEMHAS MOJECIb
«CTpO€HHE TOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpaduyeckas kapra wmupa, KoJuleKiusa «DOpPMBI COXPAHHOCTH
MCKOIMAEMbIX JKMBOTHBIX W pacTeHWil», wMojaenb ammiukanus «llepexpéct
XpOMOCOM», BiaxHble Tmpemnapatel «Pa3zButne Hacekomoro», «Pa3Butue
JSATYIIKW», MUKpompemnapat «J[po3oduna» (Hopma, MyTaruu (GOpMbl KPbUILEB U
OKpacKH TeJa).

JlaGopaTopHble U MpaKTUYEeCKHEe PadoOThI:

JlabopatopHas pabdora Ne 1. «CpaBHeHHE BHUIOB MO MOP(OJIOTHUECKOMY
KPUTEPHUIO».



JlabopaTtopHas pabdota Ne 2. «Onucanue npucrnocoO0IEHHOCTH OpraHu3Ma M
€€ OTHOCUTEIBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE »KU3HHU Ha 3emuie.

JlonaydHble TpEACTaBICHUS O 3apOXKICHUM XKW3HU. HayuHble TUMOTE3BI
BO3HUKHOBEHHUS KW3HU Ha 3emiie: a0uoreHe3 W NaHCIepMus. XuMHUUYecKas
HBOMIONMS. AOHMOTEHHBIM CHUHTE3 OpPraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIIEpUMEHTAIBHOE MOATBEPKIACHNE XUMUYECKOW 3BOMOUNH. HavanbHbIe Tanbl
ounonornyeckor sBosmonuu. I'nunoreza PHK-mupa. @opMupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HHKHOBEHHE MPOTOKJIETKU. llepBbie KIETKM W HX SBOJIOLMUS.
dopMHUpOBaHUE OCHOBHBIX TPYMII KUBBIX OPraHU3MOB.

Pa3Butue xu3Hu Ha 3emuie 1o 3pam U nepuogaM. Karapxein. Apxeickas u
nporepo3oiickas dpel. llameosolickas spa U €€ TMepuoabl: KEMOPUICKUH,
OPIOBUKCKHH, CUITYPUNCKUNA, TIEBOHCKUH, KAMEHHOYTOJIbHBIN, IIEPMCKHUH.

Me3so301ickas apa v €€ NepUOIbl: TPUACOBBIN, IOPCKUIN, METIOBOM.

KaitHo3olickass 5%pa W €€ TepuoAbl: MaJCOTCHOBBIM, HEOTCHOBBI,
AHTPOIOTECHOBBIN.

XapakTepucTUKa KJIMMaTa U TeoJOornYecKux mpoieccoB. OCHOBHBIE 3Tallbl
ABOJIIONMM PACTUTEIBLHOTO M KUBOTHOrO Mupa. ApoMopdo3bl y pacTeHuil u
KUBOTHBIX. [TosiBJIeHHE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucrtemMa OpraHM4YecKOTO MHpa Kak OTpakeHue »3Boytouud. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbl OPraHU3MOB.

OBOJIIOLIMA YEJIOBEKA. AHTPOIIOJIOTHS KaK HayKa. PazButue nmpeacraBiieHnil o
IIPOUCXOKICHUHM 4YelloBeKa. Meronsl u3ydeHus aHTponoreHesa. (CxonacrBa u
pa3JInurs YEJIOBEKa U )KUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHUE YEIOBEKA.

JBwxkymue  cuiabl  (pakTtoppl) — aHTpomoreHe3a.  HacnemctBeHHas
U3MEHYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOImecTBeHHbIH o00pa3 KHU3HH,
W3TOTOBJICHUE OPYIUM TPya, MBIIILJICHUE, PEYb.

OCHOBHBIE CTAIMU Y BETBU BOJIIOLIMU YEJIOBEKA: aBCTPAIIONUTEKH, HeloBeK
yMenbld, YemoBek npsMoxomsamui, YenoBek HeaHIEpTAIbCKUHM, YenoBek
pa3ymHbIii. Haxoaku HMCKOMaeMbIX OCTaTKOB, BpeMsl CYIIECTBOBAaHMs, 00JIacThb
pacnpocTpaHeHus, 00BEM TOJTOBHOTO MO3Ta, 00pa3 KU3HH, OPYIH.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachl:  €BPOINEOUIHAS
(eBpaswmiickasi),  HeErpo-aBCTpaJioMjHas  (PKBATOpUalbHAs),  MOHTOJOUIAHAsS
(a3uaTcko-amepuKkaHnckasi).  UepTbl  MPUCIOCOOJCHHOCTH  MpEACTaBUTEICH
YEJIOBEYECKUX pac K YCJIOBHUSAM CYIIECTBOBaHUS. EIMHCTBO 4YEIOBEUECKUX pac.
Kputuka pacusma.

JdeMoHCcTpanuu:

[Toptpetrsr: ®@. Penu, JI. Ilactep, A. . Onapun, C. Mumnep, I'. FOpu, 4.

JapBuH.



Tabmuupbl u cxembl: «Bo3HukHoBeHue CoyiHEUHOU cucteMbl», «Pa3Butue
opraHuyeckoro wmupa», «PacturenpHas wierka», <«OKuUBOTHas  KIETKay,
«IIpokapuornueckas kieTtka», «COBpEMEHHas CHCTEMa OPraHUYECKOTO MHpPAY,
«CpaBHEHHE AHATOMUYECKMX YEPT CTPOCHUS YEJIOBEKa U YEIOBEKOOOPa3HBIX
o0e3psiH», «OCHOBHBIE MeCTa TAJICOHTOJIOTMYECKUX  HAXOJIOK  IPEIKOB
COBPEMEHHOI'0 4EJIOBEKa», «JlpeBHeilmme moam», «JpeBHue monm», «llepBbie
COBPEMEHHBIE JIIOIN», «HeT0BEUECKUE pachhy.

O6opynoBanue: My «lIpoucxoxaeHue — demoBeka»  (OOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHJEPTalblla, KPOMAHbOHIIA), CIICTIKA WU
U300pKEHHUSI KAaMEHHBIX OpYIud NEepBOOBITHOIO YeIoBeKa (KaMHHU-YOIIIEPHI,
pyomma, ckpebiia), TEOXpPOHOJOTHYECKas TaOiuia, KouieKuus «DopMel
COXPAHHOCTH UCKOMAEMBbIX KUBOTHBIX M PACTCHUIN.

JlabopaTopHbie U NpaKkTHYECKHEe PadOThI:

[Ipaktrueckast pabota Ne 1. «M3yyeHue MCKOMAEMbIX OCTAaTKOB PACTEHUU U
YKABOTHBIX B KOJIJICKIIUSX).

DKCKypcHsi «IBOJIONKSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAyYHBIN WM KPaeBEIUECKUI My3eil).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKOJIOTHS KaK HayKa. 3aJjaui U pa3fieibl IKOJI0TUA. MeEeTOAbl SKOJIOTHYECKUX
UCCIIEOBaHUM. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJIHAs, HA3€MHO-BO3JYIIHAS, MOYBEHHAS,
BHYTPHUOPTAaHU3MEHHASI.

Oxonornueckne (aktopel. Knaccudukanus skonorudeckux (HakTOpOB:
abuoTuveckue, OMOTUYECKHE U aHTpOINOreHHble. JIeHCTBHE HKOJOTMYECKUX
(baKkTOpOB Ha OPTaHU3MBI.

AOGuoTtndeckue (HakTophl: CBET, TEMIIEpaTypa, BIAKHOCTh. DOTONEPHOAU3M.
[Ipucnocobnenusi OpraHU3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
buonornueckue puTMBI.

buotnueckue  daktopel.  Bumbl  OMOTHYECKMX ~ B3aMMOJICUCTBHIL:
KOHKYPEHIIUS, XUIITHNYEeCTBO, CUMON03 1 ero (opmel. [lapasutusMm, koomneparus,
MyTyajqu3M, KOMMEHCAIN3M (KBapTHPAHCTBO, HAXJCOHMYECTBO). AMEHCAIN3M,
HeWTpanu3M. 3HadeHue OWOTHYECKUX B3aUMOICHCTBHM JUIsl CYIIECTBOBAHUS
OpPraHU3MOB B MPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKU Tomysanuu. (OCHOBHbIE IOKa3aTeln
MONYJISIIIUU: YUCJIEHHOCTh, IUIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, MPHUPOCT,
Murpauus. J[MHaMuka 4uCI€HHOCTH MOMYJISUNUNA U €€ PeryJisiusl.

JdeMoHCcTpanuu:

[Toptpetsl: A. I'ym6onbar, K. @. Pynbe, O. I'ekkenb.



Tabnuubl u cxemsl: kapta «[Ipupognsie 30ub1 3emum», «Cpenbl oOUTaHUS
opranusMoBy», «®Potonepuoauzm», «llomynsuun», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTU NOMYJISUU HHPY30puu-Ty(henbkuy, «llumieBbie nenm.

JlabopaTopHble U NpakTHYecKHe PadoOThI:

JlabopaTtopHnas pabota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH PacTeHUN W3
Pa3HBIX MECT OOUTaAHUS.

JlabopaTtopHas pabora Ne 4. «BnusHre cBeTa Ha pOCT U pa3BUTHUE YEPEHKOB
KOJIeyCcay.

[Tpaktrueckas padota Ne 2. «Ilogcyér NI0THOCTH NOMYISIUMIA Pa3HbIX BUIOB
pacTeHU».

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooO1miecTBO OpraHu3smMoB — OuorieHo3. CTpyKTypbl OHOIIEHO3a: BHUAOBasd,
MPOCTPAHCTBEHHAs, Tpoduueckass (muiieBas). Buasl-momuHantel. CBsA3U B
OHoOIIEHO3E.

Okonoruueckue cuctembl (3xocucreMsl). llonsarue o0 »skocucreme u
ouoreornieHoze. DOYHKIIMOHAIbHBIE KOMIIOHEHTBI HOKOCHUCTEMBI: TPOIYIICHTHI,
KOHCYMEHTBI, peAyleHThl. KpyroBopoT BEHIECTB U MOTOK HEPTUU B HKOCHUCTEME.
Tpoduueckne (mUILEBbIE) YPOBHU »HKOCUCTEMBbI. [luileBble LENU U CETH.
OCHOBHBIE TIOKa3aTENIM HSKOCHUCTEMBI: OHOMacca, MPOAYKIHA. DKOJIOTHYECKHUE
nupamMubl: TMPOIYKIUU, YHCICHHOCTH, Ouomaccel. CBOWCTBA DKOCHCTEM:
YCTOMYMBOCTD, CAMOPETYJIALHS, pa3BuTue. CyKiieccus.

[TpuponHbIe PKOCUCTEMBI. DKOCUCTEMBI 03P M PEeK. DKOCHCTEMAa XBOWHOTO
WJIA TTUPOKOJIMCTBEHHOTO Jieca.

AHTpONIOr€HHBIE  IKOCUCTEMBI.  ATPO3KOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornueckoe v X035HCTBEHHOE 3HAYEHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpazue kak QakTop ycroilunBocTH 3KocucTteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o Ouocdepe. ['panuiipl, coctaB U CTpyKTypa
ouocheprr. Kuoe BemecTBo u ero ¢yHkimu. OcobeHHOCTH Ouocdepbl Kak
rJI00JIbHOM JKOCHCTEeMBI. J[MHaMHuueckoe paBHOBeCHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThl BeliecTB U OMOTCOXUMHUYECKHE IIMKIIBI DJIEMEHTOB (yriepoaa,
azota). 30HAIBbHOCTH Orochepnl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouocdepe 3emiu. AHTpONOreHHbIE U3MEHEeHHs B Ouocdepe.
['11oGaabHbIC PKOJIOTHYSCKUE TTPOOIISMEL.

CocyiiecTBoBaHMe PUPOIbI u YeJIOBEUYECTRA. Coxpanenue
Oropa3zHoo0Opasus Kak OCHOBa ycToiunBocTH Ouocdepsl. OCHOBA pallMOHATBHOTO
VIOpPABJICHUS TMPUPOJIHBIMU pecypcaMu M HX HCIoJb30oBaHue. JlocTuxkeHus
OMOJOTHY U OXpaHa MPUPOJIHI.



JdeMoHCcTpanuu:

[Toptpetsl: A. [Ix. Tencnu, B. H. Cykaués, B. 1. BepHanckuii.

Tabmuubl u cxemsl: «llumieBbie 1enu», «bUOIIEHO3: COCTaB U CTPYKTYypay,
«IIpupoausie cooOimiectBay, «llenmu nuTaHus», «IKOJIOTHYECKAS] MHUPAMUIAY,
«buocdepa u genoBek», « IKOCUCTEMA MTUPOKOIUCTBEHHOTO JIecay, « IKOCUCTEMA
XBOMHOrO  jeca», «buoneHo3 Bomoémay», «ArpoueHo3», «lIpumepHsie
AHTPONIOTEHHbIC  BO3JICWCTBHAS Ha NOPUPOLY», «BaxkHeWIMe HMCTOYHUKHU
3arps3HEHUs] BO3AyXa M IPYHTOBBIX BoA», «IlouBa — BakHEMHIIasi COCTABIISIONIAS
ouocdeps», «PakTopsl Aerpaganuu mousy, «llapaukoBsit 3hdexTy, «DakTophI
pPaZOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OOmas crpykrypa Ouochepb»,
«Pacnipoctpanenue xu3Hu B Ouocdepe», «O30HOBBI dKpaH Ouocheps,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azota B mpupoae».

O6opynoBaHue: MoJeNb-anmuivKanug «TunuuHaele OWOLIEHO3bD», TepOapuid
«PactutenbHble cOOOIIECTBaY, KOJUIEKINH «bHOLIeHO3Y, «Bpenurenn BaKHEUIINX
CEJIbCKOXO3SIICTBEHHBIX  KYJIBTYpP», TepOapuu M KOJUJICKIIMM pACTECHUH W
JKWBOTHBIX, MPUHAJJIEKAIINE K PAa3HbIM 3KOJIOTMYECKUM TpPYIIIaM OJHOTO BHJA,
Kpacnas xnura Poccuiickoit ®enepanuu, u300pakeHUs OXpaHSEMbIX BHUOB
pPaCTEeHUN U )KUBOTHBIX.



INDTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOITPAMMBI 11O
BMOJIOTMN HA  BA30BOM  YPOBHE CPEAHEI'O  OBIIET'O
OBPA3OBAHIA

Cornmacuo ®I'OC COO, ycraHaBiauBalTCS TpeOOBaHUS K pe3ylibTaTam
OCBOCHMSI  OOy4YarOIIMMUCS MporpaMM  cpefaHero  obmero  oOpa3oBaHUS:
JUYHOCTHBIM, METANIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType NMYHOCTHBIX pE3yJNbTATOB OCBOCHUA IpeaMera «buomorus»
BBIJICJICHBI CIIEAYIOIINE COCTABIISIONINE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKON
IpaXXJaHCKOM MJIEHTUYHOCTU — FTOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSTEIIBHOCTH
U CaMOONpPEACJICHUI0, HaJlWyuMe MOTHUBAllMM K OOydYeHuIo OuOoJOoruu,
I[eJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHMX YOEXKIEHUM JIMYHOCTU Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIUN pPa3BUTUS OUOJIOTHYECKOIO
3HAaHMS, TOTOBHOCTh U CIOCOOHOCTh OOYYalOIIUXCSl PYKOBOJICTBOBATHCS B CBOEH
JESATENbHOCTH LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30oBaHMs, HAJIWYME HKOJOTHMYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LIEJIU U CTPOUTH KU3HEHHBIE TIJIAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOCHUs Hpeamera «buonaorus» AOCTUrarOTCs B
CANHCTBE YYEOHOW ¢ BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIbTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPHUHSATHIMUA B OOIIECTBE MpaBUJIAMU M HOpPMaMu
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIecCaM CaMOIIO3HAHUS, CAaMOBOCIUTAHUS U
CaMOpAa3BUTHUsA, PpA3BUTUA BHYTPEHHEW IIO3MLMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHUS K 3aKOHY WM IIPABOMOPSAKY, YEIIOBEKY TPyJa U CTapLIEMy IOKOJICHUIO,
B3aMMHOTO YBA)XKECHUS, OCEPEKHOr0 OTHOIICHUS] K KYJIbTYPHOMY HaCIEIUI0 U
TPpAAULKAM MHOTOHAILMOHAIBLHOTO Hapona Poccuiickon dPenepauuu, Opupome u
OKPYKAIOIIEN CpELE.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS yueOHOro mpenmera «buomorus
JIOJDKHBI OTPaXkaTh TOTOBHOCTh M CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIIUEH JUYHOCTH, CUCTEMOW I[EHHOCTHBIX
OpUCHTAIlMW, TO3WTHUBHBIX BHYTPEHHHUX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PaCHIUPEHHE >KHU3HEHHOTO
ONBITA U OIbBITA JEITEIBHOCTH B MPOLECCE PEATU3allh OCHOBHBIX HAIPaBJICHUHN
BOCHUTATEILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa;ka1aHCcKOro BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH IPAXKIAHCKON MO3ULIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U

OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;



OCO3HAaHME CBOMX KOHCTUTYLMOHHBIX IIpaB M OOS3aHHOCTEH, YBa)KEHHE
3aKOHA U MPaBOIOPSAIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOM MAEATEIBHOCTA IMPU CO3JIaHHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEAENATh COOCTBEHHYIO IMIO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBICHSTH €€;

YMEHHUE YYUTHIBATH B CBOMX JCUCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIMAILHBIM TTOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOILIECCE COBMECTHOIO BBIIOJHEHHUS
y4eOHBbIX, TI03HABATEIbHBIX M HCCJIEAOBATEIbCKUX 3a7a4y, YBaXXHUTEIHHOIO
OTHOILICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OHOJIOTMYECKOTO COAECPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

chOpMHUPOBAHHOCTh pOCCUCKON IPaXKIaHCKON UJICHTUYHOCTH,
NaTpuOTU3Ma, YBaKEHUS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHol, ropmoctn 3a CBOM Kpad, CBOKO PoauHy, CBOM S3BIK U KYJIBTYpY,
MPOIILIOE ¥ HACTOSAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACJIEAUI0 U MaMSATHUKAM MPUPO/IBI,
TOoCTUXeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuUTHE OWOJOTUM, TOHUMAHUSI 3HAYCHHUS OHWOJIOTUM B TIO3HAHUHU 3aKOHOB
MPUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBA;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3amnuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOT0 HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUIECKOTO TTOBEIACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUECHTHUPYACH HA MOPATHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAYyILIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJIUTEIISAM, CO3JJaHHUI0 CEMbH HAa OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaguuusaMu HaposioB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOILIECHHWE K MHUpPY, BKIIOYAs ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIIICHUH;



IIOHMMaHUE YMOLIMOHAJILHOTO BO3JEHCTBHS JKUBOW ITPUPOBI U €€ IEHHOCTH;

TOTOBHOCTb K CaMOBBIPD@KECHHMIO B Pa3HbIX BHAAX HCKYCCTBA, CTPEMIICHUE
IIPOSIBIISITH KAYECTBA TBOPYECKON JIMYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAIBHOIO 0J1ArONOTy YU :

NOHMMAaHHWE U pealu3alus 3740pOoBOro M 0e3omacHoro odpasza JKU3HU
(310poBO€  NUTaHHWE, COOJIOJEHUE TUTHEHMYECKUX TpPaBWJI U HOPM,
cOanmaHCHpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryisipHas Quuueckas
aKTUBHOCTH), OEpEkKHOro, OTBETCTBEHHOI'O W KOMIIETEHTHOIO OTHOIIEHHS K
COOCTBEHHOMY (PM3UUECKOMY U TICUXUYECKOMY 3/10POBBIO;

NOHUMAHUE LEHHOCTH MPAaBWI HHJIWBHAYAJIbHOTO M  KOJUIEKTHBHOIO
0€3011aCHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 30POBbIO U KU3HHU JIIOEH;

OCO3HAHHWE MOCIEACTBUN M HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
AJIKOT0JIsI, HAPKOTUKOB, KYpEeHUS1);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MacTepCTBa, TPYAOIO0HE;

TOTOBHOCTb K AKTMBHOM JEATEIBHOCTH TEXHOJIOTMYECKOM M COLMAIbHOU
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBITNIOJIHATH TAKYIO I€SITEIbHOCTD;

UHTEpEC K pa3inyHbIM chepaM MpodhecCHoHaTbHOM e TeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud #  pean30BBIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3K0JIOrH4€CKOT0 BOCIIUTAHMA:

HKOJIOTUYECKU 1I€JIECO00pa3HOe OTHOIIEHHWE K NPHUPOJIe KaK HCTOUYHUKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

MOBBIIIEHUE YPOBHA JKOJOTMYECKOM KYyJbTYpbl: MPUOOPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB M OLIEHKM MX BO3MOJKHBIX IOCJIEICTBHMA IS
OKPYKaroIIEn Cpebl;

OCO3HaHHUE TJI00AJIBHOTO XapakTepa IKOJOTHYECKUX MpoOJieM U IMyTel ux
pelieHus;

CIIOCOOHOCTBh HUCIOJIb30BaTh MpUOOpETaeMble MNpPU HU3YYEHUU OHOJIOTHH
3HaHWS W YMEHMsS TpU pPELICHUU TNpoOJieM, CBA3AHHBIX C pPAlMOHAIbHBIM
OPUPOJIOTIOIB30BaHUEM  (COONIIOJIEHUE  TpaBUI  TOBEIEHUS B MPHUPOJE,
HAIIPaBJICHHBIX HA COXPAaHEHUE PABHOBECUS B DKOCHUCTEMAaxX, OXPaHy BHUIOB,
IKOCUCTEM, Orochepsl);



AKTUBHOE HENpUATUE JCHCTBUM, NPUHOCIIIUX Bpel  OKpY)Karoleh
OPUPOJIHON cpeie, YMEHHE MPOTHO3UPOBATH HEOJATONPHUATHBIE HKOJIOTUUYECKUE
NOCJIEACTBUSI IPEANIPUHUMAEMBIX JIEHCTBUI U MPEAOTBpAILATh UX;

HaJIM4HUE PA3BUTOIO 3KOJIOTMYECKOr0 MBIIUICHHUS, IKOJIOTMYECKON KYJIbTYpHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJCTBOBATbCSI UMU B IO3HABATEJIbHON, KOMMYHMKAaTUBHOW M COLIMAJIBLHOU
IPAKTUKE, TOTOBHOCTU K YYaCTHUIO B IPAKTUYECKOMN AESITEIBHOCTH 3KOJOTUUECKON
HaIPaBJIEHHOCTH;

8) neHHOCTH HAYYHOI'O ITO3HAHMSA:

c()OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HayKH M OOILECTBEHHOW NMPAKTHKU, OCHOBAHHOTO HA JAMAJIOre
KYJIBTYP, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILIEHCTBOBAHHUE SI3BIKOBOW M YHUTATENbCKOM KYJBTYpbl Kak CpeIcTBa
B3aMMOJICUCTBUS MEXY JIIOAbMU U TIO3HAHUS MUPA;

NOHMMaHUE creuupuKy OHMONOTMM KakK HayKH, OCO3HaHUS €€ poju B
(OpMUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3/JaHUU II€JIOCTHOTO
IpEJCTaBICHUS 00 OKpYXalolleM MHUpPE KaK O €IUHCTBE IPUPOJIbI, YEJOBEKa U
oOIIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUHU MpodsieM
COXpaHEHUs! IPUPOAHOIO PABHOBECHS,

yOexXAEHHOCTh B 3HAYUMOCTU OHOJIOTUM JJISi COBPEMEHHOM LMBHJIM3ALIUU:
o0ecrieueHrss HOBOTO YPOBHSI Pa3BUTHUS MEAMLIMHBI, CO3/1aHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pEelIaTh PECypcHble  MPOOJEMBbl  Pa3BUTHS
YeJI0BEYECTBA, MMOUCKA MyTEe BBIXOAA U3 IJI00aJTBHBIX SKOJOTHYECKUX MPOOJIeM U
oOecrieyeHusi Mmepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
UCIIOJIb30BAHUIO TMPHUPOJHBIX PECYPCOB U (HOPMHPOBAHUIO HOBBIX CTAaHIAPTOB
KU3HY;

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OWOJOTMYECKUMX 3HAHUM B LEJAX
NOBBIMICHUS OOIIE KyJNbTYphl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKITMOHAILHON TPaMOTHOCTH OOydaromuxcs, GopMHPYyeMO
IpU U3y4eHUH OUOJIOTUH;

NOHUMAHUE CYIIHOCTH METOJIOB MO3HAHUS, HUCIIOJIb3YEMBIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTH HCIIOJNIb30BaTh TMOJy4yaeMble 3HaHUS [UJIs aHalu3a |
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOASANIMX B HEM M3MEHEHUH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKJIIOUEHHS Ha OCHOBE HAay4HbIX (AKTOB U
MMEIOIINXCS JaHHBIX C LEJIbI0 TOJYYEHHSI IOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIBb30BaTh OMOJIOTMYECKUE 3HAHUSA IS
pelieHns Ipo0JIeM B PEANIbHBIX )KU3HEHHBIX CUTYAILINAX;

OCO3HAaHUE LIEHHOCTH HAyYHOW JEATEIbHOCTH, FOTOBHOCTb OCYLIECTBIIATH
MPOEKTHYIO U HCCIIE0BATENBCKYIO AEATEIbHOCTh HHIUBUIYAIbHO U B TPYIIIIE;



I'OTOBHOCTD u CITOCOOHOCTH K HCTIPCPLIBHOMY 06p330BaHI/IIO )41
CaM006p330BaHI/IIO, K AaKTHBHOMY IIOJIYYCHHIO HOBBIX 3HAHUH 110 OWOJIOTUH B
COOTBCTCTBHUHU C KU3HCHHBIMH HOTpe6HOCTSIMI/I.

METANIPEJMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHbIe pe3yiabTaThl OCBOCHHS ydeOHOTO mpeameTa «bruomorus
BKJIIOYAIOT: 3HAYMMble i1 (GOPMHPOBAHUS MHUPOBO33PEHUSI O0yUYaIOIIMXCS
MEXIUCIUTUIMHAPHBIE (MEXKIPEIMETHbIC) OOIIeHayYHbIe MOHATHUS, OTpa)Karouue
[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PHUKY METOJIOB TMO3HAHUA,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPTHs, SABJICHUE, MPOIECC,
CUCTEeMa, HayYHbIH (DaKT, MPUHIIMI, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPUS,
uccleoBaHue,  HaONIOJIeHHe, M3MEpPeHHE,  OKCIEPUMEHT U JAPYTHX),
yHUBEpCaIbHbIe Y4eOHbIC JEWCTBUS (IIO3HABATENIbHBIC, KOMMYHUKATHUBHBIC,

PETYJISITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (YyHKIHMOHATBHOM
rPAMOTHOCTH W  COLUMAJIbHOM KOMIIETEHUMH OOYy4YaloIIHUXCs, CIOCOOHOCTh
oOyyaromuxcs MCII0JIb30BATh OCBOCHHBIE MEXIMCIUTUTMHAPHBIE,

MHUPOBO33pPEHUYECKHE 3HAHUS W  yHUBEpPCAJIbHBIC Yy4YCOHBIC JICHCTBHS B
MO3HABATEILHON U COLIMAIIBHOM MPAKTHUKE.

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHHS IMPOTPAMMBI CPEIHErO OOIIero
00pa30BaHus JOJKHBI OTPAXKATh:

OBaanenue YHHBEpPCATbHBIMH YueOHbIMU NMo3HABaTeJIbLHBIMH
AEUCTBUSIMM

1) 6a30BbI€e JJOrHYECKHE TeiiCTBHA:

CaMOCTOATENLHO  (opMyIMpOBaTH W aKTyaIM3UpOBaTh  MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh TPU OCBOCHHHM 3HAHUM MPUEMBI JIOTHYECKOTO MBIIIJICHUS
(amanm3a, cMHTE3a, CPaBHECHMS, KiIacCU(UKAIIUK, 0OO0OIICHHUS ), PAaCKPBIBATh CMBICIT
OMOJIOTUYECKUX TIOHATHHA (BBIACIATh WX XapaKTEPHBIC MPHU3HAKH, YCTaHABINBATH
CBSI3H C JIPYTUMH TTOHATHSIMH);

OTPENCIATh 1ETU JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JOCTHKEHUSI, COOTHOCUTD PE3YJIBTATHI JACSTEIHHOCTU C TTIOCTABICHHBIMHU LIEIISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHIE TOHATHUS JUI 0OBSICHEHUS (PAaKTOB M SIBJICHHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE pPaCCYXIACHUS (MHIYKTUBHBIC, IEAyKTUBHBIC, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W TPOTHUBOPEYMS] B PacCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIUPOBATH BHIBOJIBI M 3aKITIOUCHUS;

MPUMEHSTH CXEMHO-MO/IENTbHBIE CpencTBa TS MIPEICTABIICHUS
CYILIECTBEHHBIX CBSI3€H M OTHOIICHUN B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a



TaKK€  MPOTUBOPEYMH  pa3sHOTO  poAa, BBIABIEHHBIX B Pa3IUYHBIX
MH(OPMAIMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IJIaH PEHICHUs MPOoOJeMbl ¢ Yy4ETOM aHaM3a WMEIOIIMXCA
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH NOCJIEICTBUI AEATEIbHOCTH;

KOOPJIMHUPOBaTh W  BBHINOJHATH pabOTy B  YCJIOBHUSIX  PEaJbHOTO,
BUPTYAJIbHOI'O 1 KOMOMHUPOBAHHOI'O B3aUMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE ICHCTBUS:

BJIa/IETh HaBbIKAMU y4€OHO-UCCIIEI0BATENbCKON U MMPOEKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspellieHuss npoOjeM, CHOCOOHOCTBIO UM TOTOBHOCTBIO K
CaMOCTOATEILHOMY IMOMCKY METO0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB TO3HAHUS;

UCIIOJIB30BaTh pa3JIMYHbIE BUIBl JACSITEIBHOCTH 10 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpETalUU, MPeoOpa3OBaHUI0O M TNPUMEHEHUI0 B YYE€OHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YUE€OHBIX U COLUAJIbHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBIA TUI MBIILJIECHUS, BIaJ€Th HAYYHON TEPMHHOJIOTHEH,
KJIFOUEBBIMU MOHATUSIMU U METO/IAMH;

CTaBUTh W (OpPMYIUPOBaTh COOCTBEHHBIC 3a7ayll B 00pa30BaTEILHOU
NEATEIbHOCTH U XKU3HEHHBIX CUTYaLHsIX;

BBISIBJIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEeIIEHUs, HaXOAUTh APTyMEHThl IJid JO0Ka3aTelbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBaTh IIOJIyYCHHBIE B XOJE PELICHHsS 3aJa4d pPe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JTOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM, OLIEHUBATH MPUOOPETEHHBIN OIIBIT;

OCYILIECTBIISITh IEJICHAINIPABICHHBIN MOUCK TEpeHOca CPEeICTB U CIOCOOOB
JeNUCTBUS B MPOGECCHOHANTBHYIO CPEy;

yMETh IMEPEHOCUTh 3HAaHUS B IMO3HABATEJIbHYIO U MPAKTHUYECKYIO 00JacTu
KU3HEIEATEeIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX PEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE WJEH, NpEjlararb OPUTHMHAIBHBIE MOJIXOJbl M pELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHbBIC PELICHHUS.

3) pabora ¢ uHpopmManmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(POpMAIUK (TEKCTE Y4eOHOro
nocoOusi, HAYYHO-TIONMYJISIPHOM JUTEpaType, OHOJIOTMUECKUX CJIOBApSAX U
CIpPaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAIM3UPOBAThH



MH(GOPMAILMIO pa3IMYHbIX BUIOB U (POPM IpEICTaBICHUS, KPUTUUECKU OLEHUBATh
€€ I0OCTOBEPHOCTh U HETIPOTUBOPEUNBOCT;

(GopMyIMpoBaTh 3aNpPOChl U NPUMEHATH PA3JIMYHBIE METOJbI IIPU MOUCKE U
orbope Omosornyeckoil mHpoOpMalu, HEOOXOIUMOM IS BBIMOJIHEHHUS y4eOHBIX
3aj1ay;

npuoOpeTaTh ONBIT HMCIOJIb30BAaHUS HH(POPMALIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOT'MI, COBEPILIEHCTBOBATh KYJIbTYpY aKTUBHOT'O MCIIOJIb30BAaHUS Pa3IMYHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOATEJIbHO  BbIOMpaTh  ONTHUMAIbHYIO  (QOpMy  IpeICTaBIICHUS
ononornyeckor uHpopmalu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULIbI, PUCYHKH
¥ JIpyroe);

UCIIOJIb30BaTh HAy4yHBIM A3BIK B KayecTBE CpeAcTBa Mmpu padoTe ¢
OMoJOrnyeckod HHPOpMalUUe: NPUMEHATh XHUMHUYECKHE, (U3UYECKUE H
MaTE€MaTUYeCKHe 3HAaKU W CUMBOJBI, (HOpMyJbl, abOpeBUaTypy, HOMEHKIATYDY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HarJIsJHOCTH;

BJaJ€Th  HABbIKAMU  pAclO3HAaBaHMA U 3allUThl  HUH(pOpMaLMH,
MH(OPMAIMOHHOW 0€30MaCHOCTH JINYHOCTH.

OgiiaieHHe YHHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMHU AeHCTBUSMM:

1) o6menmne:

OCYILECTBIISATh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTe€ WJIM JUCKYCCHUU MO CYIIECTBY OOCyXaaemMoll TeMbl (YMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHTEIIbHO BBINIOJHEHUS MpejjiaraeMon
3aJlayd, YYUTHIBaTh UHTEPECHl U COTJACOBAHHOCTH MO3HUIMK JPYTMX YYaCTHHKOB
JIAAJIoTa UK IUCKYCCUU);

pacro3HaBaTh HeBepOalbHbIE CpEJICTBAa OOILIEHHUS, MOHMMAaTh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HMKHOBEHUS KOH(JIMKTHBIX CHUTyaluH,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIAQ/IETh PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJIECHCTBHUS, MOHUMAThH
HaMEPEHHUs IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU popme HopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3pPEHHUSI C HCIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) cOBMeCTHasl 1eATeTbHOCTD:

NOHMMATh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMaHAHOW M MHIUBUIYaIbHOU
paboThI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
IPUMEHEHUs TPYNIOBbIX (POPM B3aUMOJECICTBUS NPU peIIEHUH yueOHOM 3a1a4u;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX IEHCTBHM C y4€TOM 0OLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOro 4jeHa KOJUIEKTHBA,;



NPUHAMATh IL€IM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPAMHUPOBATh JEUCTBUSL MO €€ [IOCTMKECHHIO: COCTaBJISTH IUIAH JEHCTBUM,
pacmpeieniaTh pojad € Yy4E€TOM MHEHUH YYacCTHUKOB, OOCYKIaTh PpPe3yJbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJa W KAXKIOTO Yy4YaCTHHKA KOMaHIbI B
001Ut pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

Mpe/iaratb HOBBIE MIPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULUUA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaLIHUSIX, TPOSABIISITH TBOPYECTBO U BOOOpAKEHUE, ObITh MHULIUATUBHBIM.

OBJiaieHne YHHBEPCAJIbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMMH:

1) camoopranusanms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS [UJI BBIABICHHS NpoOJIeM U HX
pelIeHrs B )KU3HEHHBIX U YUEOHBIX CUTYaIUSIX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJIEBbIE U CMBICIOBBIE
YCTAHOBKM B CBOMX ACHCTBUSX M MOCTYIKAaxX IO OTHOLIEHHUIO K JKUBOU MPHUPOJE,
CBOEMY 3/10POBBIO U 3I0POBBI0 OKPYKAIOIINX;

CaMOCTOATENIbHO OCYILECTBIIATh MO3HABATEIbHYIO JIEATEIbHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3a/laul B 00pa30BaTEbHON
JEATEIIbHOCTH M )KU3HEHHBIX CUTyalUsX;

CaMOCTOSITEJIbHO ~ COCTAaBJATh IUIAH pELIEHUs MNpodsieMbl C  Y4ETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEN U MPEANOUYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH y4€OHOTO MpeaMeTa Ha OCHOBE JTMYHBIX MPEIIOYTCHHI;

JieN1aTh OCO3HAHHBINA BBIOOP, apryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTH
3a pEILICHMUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO W TMPOSBICHUIO IIUPOKOW JPYyAUIUU B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa30oBaTEIbHBIA U
KYJIbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BIAJCTh HABBIKAMH  TIO3HABATENbHOW  pedJekcun KaKk  OCO3HAHUS
COBEpIIAEMbIX JICHUCTBUM M MBICIUTENBHBIX MPOILECCOB, HMX pE3yJbTaTOB U
OCHOBAHMM, MCIOJb30BaTh MPUEMBI pe@IeKCUU ISl OLEHKU CHUTyallud, BHIOOpA
BEPHOIO PEILICHHS;

YMETh OLICHUBATh PUCKHM U CBOEBPEMEHHO NPUHUMATh PEIICHUS MO MX
CHU)KEHMUIO;



IIPUHUMAaTh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E pPeE3yJbTaTOB
NEATEIbHOCTH;

3) npuHATHE cedsT U APYTHX:

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

OPUHUMATh MOTHBBI W apryMEHThl APYIMX IpPU AaHAIU3E€ pe3yJIbTaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO APYTUX HA OLINOKU;

pa3BUBATh CIOCOOHOCTH TOHUMATh MUP C TIO3HUIMH JPYTOTro YeJIOBeKa.

HPEIMETHBIE PE3YJIbTATDBI

[IpeameTHble pe3ynbTarhl OcBOeHHs mHporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupruyecKue iy yueOHoro npeamera «buomnorus
HAy4YHbIC 3HAHUSI, YMEHUS U CIOCOOBI IEUCTBUM 10 OCBOCHHIO, HHTEPIIPETAIIUU U
peoOpa30BaHUI0 3HAHWM, BUbI JESITEIBHOCTH IO MOJYYEHUIO HOBOIO 3HAHUS U
MPUMEHEHUIO 3HAHWI B Pa3IMYHBIX YUEOHBIX CUTYyallUsIX, a TAKXKE€ B pPEATbHBIX
JKU3HEHHBIX CUTYyallUsIX, CBS3aHHBIX ¢ Ouojsorueil. B mporpamme mnpeameTHbIC
pe3yabTaThl MPEACTABICHBI IO TOAaM O0yUEHHUS.

[IpenmeTHBIe pe3yNbTaThl OCBOCHUS y4ueOHOrO Tpeameta «buomnorus» ¢ 10
Kjlacce NOJKHBI OTPAXKaTh:

c(OpMHPOBAHHOCTh 3HAHUUA O MECTE U POJIM OMOJIOTMH B CUCTEME HAy4YHOIO
3HaHHUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
Hay4YHOW KapTHHBI MHUpPa M HAy4YHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUNCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (DPYHKIIMOHAIBHON
IPAMOTHOCTH Y€JIOBEKA ISl PELICHUS KU3HEHHBIX 3a/a4;

YMEHUE PaCKpbIBATh COJAEpKAaHUE OUOJOTMYECKUX TEPMUHOB M MMOHSATHUM:
KU3Hb, KJIETKa, OpraHu3M, MeTabonu3M (OOMEH BEIIeCTB M TMPEBpAIlCHUE
SHEPIruM), TOMEOCTa3 (CaMOpETyJISIIUs), YPOBHEBAsI OPTaHU3ALIMS JKUBBIX CUCTEM,
CaMOBOCHPOU3BEICHHE (PENPOIYKIIMSA), HACIEACTBEHHOCTh, U3MEHYMBOCTb, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTMYECKHE Teopun (KJIETOYHAs, XPOMOCOMHa,
MyTaIlMOHHAs, IIEHTpaJbHAs JOrMa MOJICKYJIApHON Ouonorun), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBuioBa) u ydenus (0 meHTpax MHOTOOOpasus H
MPOUCXOXKICHUS KyJIbTYpHbIX pacTenuit H. M. BaBuioBa), onpeaensTh rpaHUIlbl
WX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

yYMEHHE BJaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOIIOIEHUE U
ONMCAHNE XUBBIX CUCTEM, ITPOLIECCOB W SIBICHHWM, OPraHU3alMs U NPOBENCHUE
OMOJIOTMYECKOTO  AKCIEPUMEHTA,  BBIJBUIKCHHE  THUIIOTE3bl,  BbISBJICHUE
3aBUCUMOCTH MEX]y MCCIIEyeMbIMH BEJIMYMHAMU, OOBICHEHHE TMOITYYEHHBIX



pe3ynbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHSATUH, TEOPUM W 3aKOHOB, YMEHHUE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIJCIATh CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
ADYKApUOT, OJHOKJIETOYHBIX U MHOTOKIETOYHBIX OpPraHu3MOB, OCOOEHHOCTHU
MPOIIECCOB: OOMEHa BEIECTB M MPEBpAIICHHS dHEPTUU B KIIETKE, (DOTOCHMHTE3A,
IJIACTUYECKOTO W SHEPreTHueckoro oOMEHa, XEMOCHMHTE3a, MHTO3a, Meho3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYATbHOTO Pa3BUTHS  OpraHuU3Ma
(oHTOTEHER);

YMEHHUE TPUMEHSThH MOJYyUYCHHbIC 3HAHUS i1 OOBSCHEHUS OMOJOTUYECKUX
IIPOLIECCOB W SIBJICHHUM, JJII NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOMU
KU3HU C 1eNplo obOecriedyeHus 0e30IacHOCTHU CBOETO 3J0POBbsi U 3/I0POBbS
OKPYXAIOIIUX JIOJIEH, COOMI0/IEHNS HOPM IPAMOTHOTO MOBEJICHUS B OKPY’KaIOIIeH
NPUPOJHON cpejie, NMOHUMAaHUE HEOOXOAMMOCTH HCIOJIb30BAHUS JOCTHKEHUMN
COBPEMEHHOMU OHoJI0rNu u OMOTEXHOJIOTHUI TUIS pPalMOHATILHOTO
MPUPOJIOIOIb30BAHUS;

YMEHHE pellaTh »BJEMEHTapHbIE T'E€HETUYECKUE 3aJaud Ha MOHO- U
TUTHOPUHOE CKpEIIMBaHUE, CIICTUICHHOE HAacleIOBaHUe, COCTaBJISITh CXEMBI
MOHOTHOPUJIHOTO CKpEIMBAHUS JIA MpeICKa3aHus HacJeAOBaHUs MPU3HAKOB Yy
OpraHU3MOB;

YMEHUE BBIMOJIHATH JIA0OpATOPHBIE W TPAKTUYECKUE padOThl, COOIIOJATH
npaBuia npu padboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYI0BAHHUEM;

YMEHHUE KPUTHUYECKU OIEHWBaTh M HUHTEPIPETUPOBATh HHOOPMAIIUIO
OMOJIOTUYECKOTO  COAEPKAaHMSI, BKIIOYAIONIYIO TICEBJOHAYYHbIE 3HAHUS U3
Pa3JIMYHBIX UCTOYHHUKOB (CpPEJCTBA MacCOBOM MH(OpMaIINK, HAYYHO-TIOMYJISIPHBIC
MaTepHuaybl), STUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIEAOBaHUN B OHMOJIOTHH,
MeUIMHE, OMOTEXHOJIOTUH;

YMEHHUE CO3/laBaTh COOCTBEHHBIE MHUCHMEHHBIE M YCTHBIE COOOIICHMUS,
000011as1 6MOJIOTHYECKYI0 UH(GOPMAIIUIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO
WCITIOJIH30BATh MOHATHUIHBIN armapaT OMOJOTHH.

[IpeameTHBIC pe3yNbTaThl OCBOCHMS y4eOHOrO mpeameta «buonorus» 6 11
Kjacce NOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE W POJU OMOJIOTUU B CUCTEME HAYYHOI'O
3HaHUS €CTECTBEHHBIX HayK, B (OPMHPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOW KapTHHBI MHUpa M HAy4YHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUNCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pELICHUs KU3HEHHBIX 3a/1a4;

YMEHUE PpaCKpbIBATh COJEpkKaHUE OMOJIOIMYECKUX TEPMUHOB U TOHSTHIL:
BU/I, TIONYJISALINS, T€HO(OHA, SBOJIOLMS, ABMKYILIUE CUIBI ((PAaKTOPhI) IBOJIOIUH,
IPUCIIOCOOTIEHHOCTh OPTaHMU3MOB, BHI000pAa30BaHME, IKOJOTHMYECKHE (DAKTOPHI,



DKOCHCTEMA, NPOIYLEHTH, KOHCYMEHTBI, pPEAYLEHTbl, LENH IHUTaHUA,
HKOJIOTHYECKas Mpamua, OMoreoleHos, onocdepa;

yMEHUE Hu3Iaratb OWOJOTHYECKHE Teopuu (IBONMIOIMOHHAs Teopust Y.
JlapBuHa, CHHTETHYECKash TEOpUs DSBOJIOLUUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapiieBoro cxonacrtea K. M. baspa, depenoBaHusl TJIaBHBIX HalpaBlICHUN MU
nyteit sBomonuu A. H. CeseproBa, yuenust o 6uochepe B. 1. Bepuanckoro),
ONPENENATh T'PAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEHHE BJaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOIIOIEHUE U
ONMCAHHUE YKUBBIX CHUCTEM, NPOLIECCOB U SIBICHUM, OpraHu3alus U IMpPOBEIACHHUE
OMOJIOTMYECKOTO  3KCHEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCHUMOCTH MEXAY HCCIEIYEMbIMU BEJIMYMHAMH, OOBSICHEHHE IOJyUYE€HHBIX
pe3yibTaTOB, MCIIOJIB30BAHHBIX HAy4YHBIX INOHATUH, TEOPHM M 3aKOHOB, YMEHHE
JienaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTAaTOB;

YMEHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTHMYECKHX
OOBEKTOB: BUJOB, MOMYJALUUN, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,
OMOreolEHO30B U  JKOCUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJIEACTBEHHOM
U3MEHYUBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUs, MPUCIOCOOIEHHOCTU
OpraHU3MOB, JIE€UCTBHS SKOJOTMYECKUX (PAKTOPOB Ha OpPraHU3MBI, IEpeHOca
BEIIECTB M TOTOKA SHEPIMM B SKOCHUCTEMAaX, AHTPONOIE€HHBIX HW3MEHEHUH B
HKOCHCTEMAxX CBOEM MECTHOCTH, KpPYroBOpOTa BEIIECTB U OMOr€OXMMHYECKHX
IIUKJIOB B Onocdepe;

YMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS sl OOBSCHEHUS OMOJOTUYECKUX
IIPOILIECCOB W SIBJICHUM, IJII NPUHATHS NMPAKTUYECKUX PELIEHUN B MOBCEIHEBHOMU
XKU3HM C LeJbl0 o0ecreyeHus: 0e30MacHOCTH CBOEro 3[0pOBbS M 340POBBS
OKPY>KaIOIUX JII0AeH, COOII0IEHUS] HOPM IPAMOTHOTO MOBEJCHUS B OKpY KaroIen
OPUPOJIHON cpene, NMOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHIKEHUMN
COBPEMEHHOW OMOJIOTUH ISl pAllMOHAIBHOTO MPUPOI0NO0JIb30BAHUS;

YMEHHUE pelaTh 3JIEMEHTApHble OMOJOTUYECKHUE 3a/layd, COCTABJISTh CXEMBbI
MEepEeHOCa BEIIECTB U IHEPTUH B IKOCHUCTEMAaX (1IN MUTaHMUS);

YMEHUE BBIMOJIHATH JTA0OPATOPHBIE W TPAKTUYECKUE PadOThI, COOIIOATH
npaBuia mpu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHUE KPUTHYECKH OIEHUBATb M HWHTEPHPETUPOBATH HHPOPMALIUIO
OMOJIOTMYECKOTO  COJEP)KAaHMSI, BKIIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpeACTBa MaccOBOW MH(pOpPMALIMU, HAYUHO-TIOMYJISIPHbIE
MaTepuaibl),  paccMaTpuBaTh  TIJ0OaJdbHBIE  SKOJOTMYECKHE  MPOOJIeMbl
COBPEMEHHOCTH, (()OPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHMCHMEHHBIE M YCTHBIE COOOLIEHUS,
0000111ast OMOJIOTMYECKYI0 MH(POPMALIMIO U3 HECKOJIbKUX MCTOYHUKOB, FPAMOTHO
UCIT0JI30BATh MOHATUIHBIN anmapaT OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/ P Konrpoabnbsie IIpakruyeckue (1upp )
NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIEe
padoThI padoTsbI
pecypchl
bu6nmoreka [IOK
1 buonorns kax Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKvBBIE cHCTEMBI M UX OpraHU3aIus 1 bubmmorexa [JOK
P i https://m.edso0o.ru/7f41c292
bubmuoreka [{OK
X 7 1
3 MMHYECKHUI COCTaB U CTPOCHUE KIIETKU 8 https://m.edsoo.ru/7f41¢c292
bubnunoreka LIOK
4 XK
VSHEACSHTCIILHOCTD IICTRH 6 https://m.edso0o.ru/7f41c292
5 PazmHOXeHME M MHIUBUAYAIBHOE PA3BUTHE 5 1 bubnnoreka [JOK
OpraHU3MOB https://m.edso0.ru/7f41c292
6 HacnenctBeHHOCTh M1 KBMEHYMBOCTD 3 15 bubnuoreka [{OK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubmuoreka [IOK
OMOTEXHOJIOTHH https://m.eds00.ru/7f41c292
bubmmoreka IIOK
P 1
8 C3CPBIOS BpeMA https://m.edso00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4



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

11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaunmMmenoBanue pa3iejioB U TeM nudpoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpamMMblI Bceero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
bubnunoreka LIOK
! IBOIOIMOHHAT GHONOTHS 9 ! https://m.edsoo.ru/7f41cc74
5 BO3HHMKHOBEHHE U Pa3BUTHUEC KU3HH Ha 9 05 bubnunoreka LIOK
3emiie ' https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
3 OpranusMbl 1 OKpyXarolas cpesa S 1 https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
4 Coo0011ecTBa U DKOJIOTHUYECKUE CUCTEMBI 9 https://m.edsoo.ru/7fALecTA
bubnuoreka [{OK
> Peseparioe Bpems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 0 2.5



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

HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

buonorusa B cucreme Hayk. buonorus
kak Hayka. CBs3p Ouosoruum ¢
OOLIECTBEHHBIMU, TEXHUYECKUMHU H
JIPYTUMH  €CTECTBEHHBIMU HayKaMH,
bunocodueit, STUKOH, ICTETHKON W
MIPaBOM. Posb ounonoruu B
dbopMupoBaHUU COBpPEMEHHOM
HayyHOW KapTuHbl Mupa. Cucrema
OHMOJIOTUYECKHX HaYK.

Merozp! TO3HAHMS )KUBOU IPUPOJIBI
(HaOnroieHue, YKCIIEPUMEHT,
OINMCaHNE, U3MEPEHHUE,
KJaccu(uKalus, MOIeIMPOBaHUE,
cTaTHCcTUYeCcKasi 00padOTKa TaHHBIX).
[TpakTuyeckas pabora Ne 1
«Hcnonb3oBaHue pa3IMuHbIX METOJIOB
IPU U3yYEeHUH OMOIOTUYECKUX
00BEKTOBY.

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoTshI

0.5

Jara
U3ydeHust

JIeKTPOHHbIE
uudgpoBbie
oOpa3oBaTe/ibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/863e6122
https://m.edso0o.ru/863e632a

bu6mmoreka [JOK
https://m.edsoo.ru/863e6122

KuBple cUCTEMBI B HX opraHusanus.
buonorudeckre cUCTEMBI, TPOLIECCHI U
nux HU3YUCHUC. JKusrie CHUCTEMBI
(buocucTeMbl) Kak MpeaMeT U3ydeHUs
ounosornu. OTINYME KUBBIX CUCTEM OT
Heopranuueckoil mpupoasl. CBoiicTBa
OumocucTeM W WX pa3zHooOpasue.
YpoBHH oOpraHm3anu  OHOCHUCTEM:

bu6mmoreka [JOK
https://m.edso00.ru/863e6564
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MOJIEKYJISIPHBIN, KJIETOYHBIH,

TKaHEBBIH, OpTraHU3MEHHBIH,
MONYJISILIUOHHO-BUIOBOM,
9KOCHCTEMHBIN
(ObuoreorieHOTHYECKHIT ), OHOChEepHBIH.
XUMHUYCCKHI COCTaB "
CTpOCHUE KJIETKH. XUMUYECKUHT
COCTaB KJICTKH. XUMHUYECKHUE
3JIEMEHTHI: MAaKpO3JIEMEHTHI,
MHUKPOIJIEMEHTHI. Bona u

MUHEpaJlbHbIe BemiecTBa. DyHKIMU
BOOABI H MHHepaJILHLIX BCILICCTB B
kietke. [loaaepkanue 0CMOTHYECKOTO
OajaHca.

bubmuorexa [JOK
https://m.edsoo.ru/863e674e

benku. CoctaB M cTpoeHHE OEIKOB.
AMUHOKHCIOTBl — MOHOMEPBI OEIIKOB.
Heszamenumeble u 3aMEHUMbIE
AMUHOKHCIIOTBHI. AMUHOKHUCIIOTHBIN
COCTaB. YPOBHH CTPYKTYphl O€IKOBOMH
MOJIEKYJIbI  (TI€pBUYHAs, BTOpPUYHAs,
TpeTUYHAas u YeTBEPTUUHAS
CTpPYKTypa). XUMHYECKHE CBOMCTBA
OenkoB. buonornueckue  QyHKUMH
OEJIKOB.

depMeHTHI — Ouosornyeckue
karanuzatopel. CTtpoeHue QepmeHTa:
AKTUBHBIN LEHTP, cyOcTparHas
cenupUIHOCTb. Kodepmentsr.

Buramunbl. Otinuus (GepMeHTOB OT
HEOPTraHMYECKUX KaTaIn3aTOPOB.
JlaGopatopHas pabora Ne 1

«3y4ueHne KaTaTuTHYECKOM
aKTUBHOCTH (pepMEHTOB (Ha MpUMepe
aMUJIa3bl WM KaTajaasbl)»

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863e6b72

bubmuorexa [JOK
https://m.edso0.ru/863e6b72
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VYrneBoasl: MOHOcaxapuabl (TIIOKO3a,
pubo3a u Je30Kcuprbo3a),
aucaxapuabl  (caxaposa, JaKTo3a) u
nojucaxapuapl  (Kpaxmal, TIUKOTEH,
LEJUTI0N034). buonoruueckue
(GYHKIIUH YTIIEBOJIOB.

JIMmu AL TPUTITUIEPUIBI,
dbochomunuapl, CTEPOUIBI.
TI'uppodumnsHo-ruapOdOOHBIE
cBoiicTBa. buosnornyeckue QyHKIMN
mununoB. CpaBHEHHE YIJIEBOJIOB,
OCIIKOB M JIMIUJIOB KaK HCTOYHUKOB
DHEPTHUH.

bu6mmoreka [IOK
https://m.edso00.ru/863e6870

10

Hyxkneunossie kucnorst: JJHK u PHK.
Hyxkneotuasl — MOHOMEpHI
HYKJIEMHOBBIX KuUcaI0T. CTpoeHue u
¢ynkuuu JJHK. Ctpoenue u pyHkmu
PHK. Bunst PHK. AT®: crpoenue u

GyHKLIUH.

[{utosmorus — HayKa O KJIETKE.
HcTopust 1 MeTOAbI N3y4eHUS KIETKH.
Kinerounas Teopust — npumep
B3aUMOJICUCTBUS UJeH U (PaKTOB B
Hay4YHOM IIO3HAHUU.

Knetka  kak  1enocTHas — JKuBag
cucrema. OOmue NpU3HAKU KIIETOK:
3aMKHyTass  HapykHas  MemOpaHa,
Monekynael JIHK kak reHeTmueckui
ammapar, cHCTeMa CHHTe3a Oelnka.
Tumnsl KIETOK: 3yKapuOTHYecKas H
IIPOKAPUOTUYECKAS. OcobenHoctu
CTPOEHHUSI MPOKAPUOTUYECKON KIETKH.
Knerounas CTEHKA OaKTepHil.
CtpoeHne 3yKapuOTHYECKON KIIETKH.

bu6mmoreka [IOK
https://m.edso0.ru/863e6d5c

bu6mmoreka [IOK
https://m.edso00.ru/863e6e88
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OCHOBHBIE OTJIMYUS PACTUTEIHHOM,
JKUBOTHOH M TPUOHOM KJIETKH.

CTpoeHue >yKapuOTHYECKOW KIIETKH.
[ToBEpXHOCTHBIE CTPYKTYpPbI KJIETOK —
KJIETOYHAs! CTE€HKa, IIMKOKAJIMKC, HX
byHKInn. [1nazmaTuueckast
MeMOpaHa, €€ cBOWCTBa W (PYHKIUH.
Huronnmazma u €€  OpraHou[bl.
OnHomMeMOpaHHbIE OpraHoubI
kinetku: OIIC, anmapat ['onbaxw,
JIN30COMBI. [TonmyaBTOHOMHBIE
OpraHoujbl KJIETKH: MUTOXOHJIPHH,
MJTACTUIBL. [Tpoucxoxnenue
MUTOXOHJAPUNA W  IJIacTUA. Buubl
wiactua. HemeMOpaHHbIE OpraHOUIBI
KJIETKH: pUOOCOMBI, KJIE€TOUYHBIN IICHTD,
HEHTPUONIH,  PECHUYKH,  IKTYTHUKH.
OyHKIMH OpraHouJIOB KJIETKH.
Bxurouenus.

Snpo — perynsaTopHBIA LEHTP KIETKH.
CtpoeHue szpa: sjuepHas o00O0IIOUKa,
KapuoIljla3Ma, XpOMAaTHH, SAPBILIKO.
XPpOMOCOMBI.

TpaHCIIOpT BEIIECTB B KIIETKE.
JlaGopatopHnas pabota Ne 2
«M3y4eHne cTpoeHus KIETOK
pacTeHHi, ’)KUBOTHBIX, TPUOOB U
OaxTepuii Mol MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpenapaTax U ux
OTHCAHUEY.

0.5

bu6mmorexa [IOK
https://m.edso00.ru/863e6ff0
https://m.edso0.ru/863e716¢

12

KuznenesrenbHocTh KieTku. OOMeH
BELIECTB I MeTa0O0IN3M.
Accumuisnus (TacTUUecKuii oOMeH)
U JUCCUMWISLHUS  (SHEpreTH4YecKui

bu6mmoreka [JOK
https://m.edso0.ru/863e766¢
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o0OMEH) — JBE€ CTOPOHBI €IMHOIrO
npouecca Merabonusma. Poib 3akoHOB
COXpaHEHHs BEIIECTB M JHEPIUU B
NOHUMAaHUH MeTaboIn3Ma.

Tumbl 0OMeHa BEIIeCTB: aBTOTPO(HBIN
u rereporpodHbiid. Ponb ¢pepmeHTOB B
oOMeHe BEUIECTB U IIPEBpALICHUU
SHEPTUH B KIETKE.

®otocuHTe3. CBeToBas W TEMHOBas
dazbl ¢dorocunTEe3A. Peakuun
dborocunHTe3A. Db dexTrBHOCTH
¢orocunTe3a. 3HaueHue (POTOCHHTE3A
IUIsT  KU3HM Ha 3emste. BrhusHue
yCJIOBHM cpeapl Ha (OTOCHMHTE3 U

CIoco0bI MOBBILICHUS ero
NPOJYKTUBHOCTU Yy  KYJIBTYPHBIX
pacTeHUH. XeMocHUHTE3
XEeMOCUHTE3UPYIOLINE OakTepuu.

3HaueHre XeMOCUHTE3a Ul JKU3HU Ha
3eMite.

bu6mmorexa [IOK
https://m.edso0.ru/863e7c98

14

OHepretuyeckuii OOMEH B KIJIETKE.
Pacmiernienne BelecTs, BbIIENEHUE U
AKKyMYJIMPOBAaHUE DHEPTUU B KIIETKE.
Oranbl  3HEpPreTHYecKkoro  oOMeHa.
I'mukomus. BpoxkeHue W €ro BUIBI.
Kucnoponnoe OKHCJICHHE, WIn
KJIeTO4YHOE abIxaHue. OKUCIUTENEHOE
docdopmnupoBanne. IHPeKTUBHOCTH
SHEPreTH4ecKoro oOMeHa.

bu6mmoreka [JOK
https://m.edsoo.ru/863e7aae

15

KineTouyHbId ITUKII, WM KHU3HCHHBIN
OUKJT  KJIEeTKA. JleneHue  KIETKH.
WUnrtepdaza u wmurto3. Ilpomuecchl,
MPOTEKAIOLLNE B untepdase.
Pennukaruss — peakuusi MaTpUyHOIO

0.5

bu6mmoreka [IOK
https://m.edso0.ru/863e7dc4
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cunre3a JIHK. Crpoenue xpomocom.

XpOMOCOMHBI Ha0Op — KapHOTHIL.
JuniaouHbIiA u raIuIOU JHBIN
XPOMOCOMHBIE HaOOpbI. XpOMaTHBI.
Huronornueckue OCHOBBI

Pa3MHOKEHUS ©  HWHAMBUAYaJTHLHOTO
Pa3BHUTHS OPTAaHU3MOB.

Jenenne knetkn — wmuto3. Craguu
muTo3a. [Iporeccsl, mMpoucxo e Ha
Pa3HBIX CTaausAX MHTO3A.
buonorndyeckuii CMBICII MUTO3A.
[IporpamMmmupyemasi rudenb KIETKH —
arroITo3.

JlaboparopHuas pabota Ne 3
«Habmro1enre MUTO3a B KJIIETKax
KOHYMKA KOpEIIKa JIyKa Ha TOTOBBIX
MUKpOTIpEnapaTax.

16

buocunres 6einka. Peakiust
MaTpUYHOTO CHHTE3a. [ eHeTnueckas
undopmanusa u JIHK. Peanuzamms
TeHeTUYECKO MHPOpMAIINH B KIIETKE.
I"eneTnmueckmit KOJI M €r0 CBOMCTBA.
TpaHCKpUTIIIUS — MATPUYHBIA CHUHTE3
PHK.

bu6mmoreka [IOK
https://m.edso00.ru/863e796e

17

18

Tpancnsiiuss — OuocuHTe3 Oernka.
Oranel  TpaHcnasauuu. KoauposaHue
amuHOKuCiIOT. Pomp  pubocom B
OuocuHTe3e OenKa.

Heknerounsle ¢Gopmbl  KU3HH —
BUpYCHI. VcTOpUsl OTKpBITHS BHPYCOB
(J1.M. IBaHOBCKMIA). OcobGeHHOCTH
CTPOEHUS U  KU3HEHHBIA  IMKI
BupycoB. bakrepuodaru. bonesnu
pacTeHMii, JKMBOTHBIX U 4YeJIOBEKa,

bu6mmoreka [JOK
https://m.eds00.ru/863e796e

bubmuorexa [JOK
https://m.edso0.ru/863e7540
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BBI3bIBAaCMbIE  BHpycamu.  Bupyc
uMMmyHoaeduiuta yenoeka (BUY) —
Bo30ymutens  CIIM/la.  OGparnas

TPaHCKPHITLIHS, peBepTasza u
WHTErpasa. [Mpodunakruka
pacrpocTpaHeHHSI BUPYCHBIX
3a00JI€BaHUH.

19

20

21

Pa3smuoxenue u UHIAWBHUIYAJIbHOC
pa3BUTHE OpPTaHU3MOB. dopmer
Pa3MHOXXCHHSI OPTraHU3MOB. OECIooe
U mnoioBoe. Bumel  Gecronoro
pa3MHOXXCHHS:  JCJICHHE  HAJBOE,
MIOYKOBAHHUE OJIHO ¥ MHOTOKJICTOYHBIX,
cropoodOpaszoBaHue, BETE€TATUBHOE
pa3MHOXKCHUE. HckyccTBeHHOE
KIIOHUPOBAaHWE  OPTaHU3MOB,  €rO
3HAYCHHUE JIJIS CEIICKIIHH.

[TosmoBoe pa3MHOKEHHUE, €r0 OTINYHUA
0T Gecrooro.

Meiio3. Cragum wmeiio3za. IIpoueccsl,
MIPOUCXOAAIIME HA CTagusAX Menosa.
[ToBeneHne XpoMocOoM B  MeHO3€.
Kpoccunrosep. buonornueckuit
CMBICI M 3HAUYE€HUE Meio3a.

OO0pa3oBaHue U pa3BUTHE MOJIOBBIX
KJIETOK. ['ameTorenes — mporecc
00pa30BaHUs MOJOBBIX KIETOK Y
JKUBOTHBIX. [10J10BBIC JKENe3hI:
CEMEHHHKH U simuHukn. OOpazoBaHue
1 Pa3BUTHUE ITOJOBBIX KJIETOK — raMeT
(criepmMaTo30u], SMIIEKIIeTKA) —
CIIEpMATOTE€HE3 U OOTEHE3.
Oco0eHHOCTH CTPOEHUS SHIEKIETOK U
criepmaTo30ua0B. OMmI0A0TBOPEHHE.

0.5

bubmuorexa [JOK
https://m.edsoo.ru/863e81b6
https://m.edso0o0.ru/863e831e

bu6mmoreka [IOK
https://m.edsoo.ru/863e7f4a

bubmuorexa [JOK
https://m.edso00.ru/863e81b6
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[Taprenorenes. Jlaboparopuas pabora
No 4 «M3yuenue cTpoeHHs MOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKpOIpenapaTax.

WunuBuyansHoe pa3BUTHE
OpraHU3MOB (oHTOTCHE3).
OMOpUOHaIbHOE pa3BUTHE
(aMOpuoTreHes). Orarsl
SMOPHOHAIBHOTO pa3BUTHS y
MIO3BOHOYHBIX KHBOTHBIX: JPOOJICHUE,
racTpynauus, OpPraHOI€HE3.
[TocTamOpuoHanbHOE pazBuThe. Turbl
HOCTAMOPHOHAIBHOTO pa3BUTHSL:
npsiMoe, HempsiMoe  (JINYMHOYHOE).
Bnusaue  cpeapl  Ha  pa3BUTHE
OpraHm3MoB, (HAKTOPBI, CIIOCOOHBIC
BbI3bIBAaTh BPOXKJIEHHbIE YPOJICTBA.
Poct u pa3zButue pacrenuii. OHTOreHe3
[[BETKOBOI'O  PAacCTeHUs:  CTPOCHHE
CEeMEHH, CTAINH PA3BUTHSL.

bu6mmorexa [IOK
https://m.edso00.ru/863e8436

23

HacnencrBeHHOCT, M H3MEHYHBOCTDH
OpraHu3MOB.

I'enernka — HayKa 0
HaCJICJICTBEHHOCTH M HM3MEHYHBOCTH.
IIpenmer u 3agaun reHetuku. Ucropus
pa3BUTHUS TeHETUKH. Ponp nuronoruu
U OMOpPHOJIOTMM B  CTAaHOBJICHUH
FeHEeTUKHU. Bkiag poccuiickux u
3apyOEKHBIX yUYEHBIX B pa3BUTHE

TEHETHUKHU. MeTtopbl TE€HETUKHU
(rubpuI0TOTHYECKUA,

LIUTOTEHETUUECKUH, MOJIEKYJISIPHO-
TEHETUYECKUN). OcHOBHBIE

TeHEeTUYECKHE MOHATU. I eHeThudecKas

bu6mmoreka [IOK
https://m.edso00.ru/863e86f2
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CHMBOJIMKA, HCIOJIb3yeMasi B CXeMax
CKpEIMBaHUM.

3aKOHOMEPHOCTH HACJIeI0BaHUS
IIPU3HAKOB, YCTAaHOBJICHHBIE

I'. Mennenem. MoHOTHOpHUTHOE
cKpeuBanue. MOHOTUOpUIHOE
CKpellrBaHue. 3aKOH eAMHO00pa3us
rUOpHIOB MEPBOTO MTOKOJICHHS.
[IpaBuiio ToMUHUPOBAHUS. 3aKOH
paciuerneHus npu3HakoB. ['unoresa
yrcTOTHI rameT. [lomHoe u HenomHoe
JOMUHHUPOBAHHUE.

bu6mmoreka [IOK
https://m.edso0.ru/863e8878

25

26

JurubpugHoe CKpemBaHue. 3aKOH
HE3aBHCUMOTO HacJIe0BaHUs
HPU3HAKOB. uTorenernaeckue
OCHOBBI JIUTHOPHIHOTO CKPEUIMBAHMUSL.
AHanusupyrouiee CKpELIUBaHHUE.
Hcnons3oBanue aHAJM3UPYIOILEro
CKpEUIMBAaHUA  JUIA  ONPE/ACICHUs
TeHOTHIIa 0CO0U.

Cuennennoe HacJIEJOBaHHE
npusHakoB. Pabora T.Moprana mo
CIIETIJICHHOMY HAaclle/IOBaHUIO TEHOB.
Hapymenne cuensneHuss TeHOB B
pe3ysbTaTe KPOCCUHIOBEPA.
XpomMOCOMHas TEOpUS
HaCJIEICTBEHHOCTH. ['eneTnueckue
KapThI.

JlaGopatopnas pabora Ne 5
«3yueHune pe3ynbTaToB
MOHOTUOPUAHOTO U AUTHOPHUIHOTO
CKPEIIMBAHUS y JPO30(HIBI HA
TOTOBBIX MHKpOIpenapaTaxy.

0.5

bubmuorexa [JOK
https://m.edso0.ru/863e89a4

bu6mmoreka [JOK
https://m.edso00.ru/863e8c60
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28

29

I'enernka nona. XpomocomMHoe
orpeieieHue 1noua. AyTocoMbl U
II0JIOBBIE XPOMOCOMBI. ['oMOrameTHbIe
U reTeporaMeTHbIe OPraHU3MBI.
HacnenoBanue npu3HaKkos,
CLIETJICHHBIX C I10JIOM.

N3meHunBOCTh. Buabl M3MEHYMBOCTH:
HEHACJICJICTBEHHAs] U HACJICCTBEHHAs.
Henacnencreennas U3MEHYUBOCTb.
Ponb cpensl B HEHaclenCTBEHHOM
WU3MEHYUBOCTH. XapakTepucTuka
MOIU(PHUKAIIMOHHOH ~ M3MEHYHBOCTH.
BapuanuoHHbI psa ¥ BapUallMOHHAs
kpuBas. Hopma peakuuum npusHaxa.
KonuuecTBeHHBIE UM  KauyeCTBEHHBIE
OpU3HAKK M HUX HOpMa pEaKIUH.
CBoiicTBa MoAUUKAITMOHHON
WU3MEHYUBOCTH.

JlaGopatopHas pabota Ne 6.
N3yuyenne MoandukanmoHHON
WU3MEHUYUBOCTH, TIOCTPOEHUE
BapHallMOHHOTO psifia U BapHallMOHHOM
KpUBOW».

Hacnencreennas, 581051
TCHOTUIINYCCKAA N3MCHYUBOCTB.
KomMOunnaTtuBHas W3MEHYHMBOCTb.
Meit03 1 MOJOBOM MPOLECC — OCHOBA
KOMOHMHATUBHOH W3MEHYHBOCTH.
MYTaHI/IOHHaSI N3MCHYNBOCTD.

Knaccudukanus wmyrauuid: TreHHbIE,
XPOMOCOMHBIE, T€HOMHBIE. HacToTa u
OpUYMHBl  MyTanui. MyrareHHsle
dakTopel. 3aKOH TOMOJIOTHYECKUX
pAIOB B HACJIEACTBEHHON

0.5

0.5

bu6mmoreka [IOK
https://m.edso0.ru/863e8c60

bu6mmorexa [IOK
https://m.edsoo.ru/863e8efe

bu6mmorexa [IOK
https://m.edso0.ru/863e8efe
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M3MEHYHUBOCTH H.M. BaBuiosa.
BHesnepHas  HacleICTBEHHOCTb U
U3MEHUYUBOCTb.

JlaGopaTtopHnast pabora Ne 7. «Ananu3
MyTalui y 1po30(uiIsl Ha TOTOBBIX

MHUKpOIIpenaparaxy.

I'enernka JeJoBeKa. Kapuotun
YyeJI0BeKa. OcHoBHBIC METOMbI
T€HETHUKHU YyeJIoBeKa:
TCHCAIOTHYCCKHI, OJIM3HEIOBEI,

[IUTOTEHETUYECKUN, OUOXUMUYECKHIA,
MOJIEKYJISIPHO-TEHETUYECKUI.
CoBpeMeHHOE omnpe/ieleHle TeHOTUIA:
MOJTHOTCHOMHOE CEKBEHHPOBAHUE,
TeHOTUIIUPOBAHHWE, B TOM YHCIE C
TMOMOIIIBIO I1I{P-ananu3a.
HacnenctBenusie 3a00s1eBaHUS
YenoBeKa: TeHHbIe O0JIe3HH, OOJIE3HH C
HaCJIe/ICTBEHHON
IPEPACTIONOKEHHOCTHIO,
XPOMOCOMHBIE 00JIe3HH.
ComaTnueckue M TIeHEpaTUBHBIE
MYTalHH. CtBONIOBBIE KJIETKH.
[IpuHIMns! 3710poBOro 00pasa KHU3HHU,
JUAarHOCTUKH,  NPOPUIAKTHKH U
JeYeHUsT TEeHETHYeCKUx  Oose3Hel.
Menuko-reHeTHYeCKoe

KOHCYJbTHPOBAaHUE. 3HaueHne
MEIUIIUHCKON TE€HETUKU B
MpeI0TBpAICHUN u JIeYCHU N

TCHETUYECKUX 3a00JIeBaHHIA YETIOBEKA.
PesepBHeiit ypok. O600IICHHE 10 TEME
«HaceacTBeHHOCTh M K3MEHYHBOCTH
OpPraHUu3MOBY.

bu6mmoreka [IOK
https://m.edso0o.ru/863e8d78
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Cenekmust  opranu3sMoB.  OCHOBBI
ouorexnosioruu. Cenekuusi Kak Hayka
U Tpolecc. 3apoKICHUE CEIEKUUU U
JIOMECTUKALIMSL. Yyenue
H.N. BaBunosa 0 LIEHTpax
MPOUCXOXKACHUA W MHOrooopasus
KyJbTYPHBIX  PACTCHUU. entpsl
MIPOUCX 0K ICHHS JOMAIIHUX
#KUBOTHBIX. COpT, NOpOJIa, IITAMM.

bu6mmoreka [IOK
https://m.edsoo.ru/863e9214
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Meroapl W JOCTHXKEHUS CEIIEKUUU
pacTeHul U )KUBOTHBIX. COBpEMEHHbIE
METOJbl  CelleKuMu. MaccoBblii U
WHAUBUAYAIbHBII OTOOPHI B CENIEKIINH
pacteHuii U KuUBOTHbIX. OneHka
3KCTepbepa. bnuskopoacTBeHHoe
CKpelIBaHue — WHOpuAMHT. Yucras
nuHusA. CKpelMBaHUE YHMCTBIX JIMHUM.
l'erepo3uc, wnmu rubpugHas cuia.
HeponcrtBeHHoe — ckpeluMBaHue — —
ayTOPUIUHT. Otnanéunas
rubpuanzanus eé YCIIEXH.
HckyccTBeHHBIM MyTareHes u
MOJIyYEHHUE MTOJIMILIOUIOB.
JlocTvkeHMsT  CeNeKUHMHM  PacTEHUH,
JKUBOTHBIX U MUKPOOPTraHU3MOB.

broTrexHonorus Kak oTpacib
MPOU3BOJICTBA. | eHHAsI HH)KCHEPUS.
Dranbl co3qaHus peKOMOMHAHTHOMN
JIHK u TpaHCreHHBIX OpraHn3MoB.
Knerounas unxenepus. Knerounsie
KYJIbTypbl. MUKPOKJIOHAJIBHOE
Pa3MHOKEHUE PaCTECHUM.
KionnpoBaHue BRICOKOTPOAYKTHBHBIX
CEIbCKOXO035MCTBEHHBIX OPIaHU3MOB.

bubmuorexa [JOK
https://m.edsoo0.ru/863e9214

bubmuorexa [JOK
https://m.edso00.ru/863e9336
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DKOJIOTUYECKUE U ITHUECKUE
npobaembl. MO — renernuecku

MOIU(DUIIMPOBAHHBIE OPTAHU3MEI.

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME
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11 KIIACC

Ne i/

Tema ypoka

KoauuecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoThI

Jlara

U3y4eHust

DJIEeKTPOHHbIE
uudposeie
oOpa3oBaTejibHbIE

pecypchl

OBOJIOIMOHHAS OWOJNOTHS. ODBONIONHUS U
Meroabpl € u3ydeHus. CBUIETENHCTBA
HBOJTIOIUH. [Taneontonoruyeckue:
MOCJICIOBATEILHOCTh TIOSIBJICHUSI BHJIOB B
MMaJICOHTOIOTUUECKOM JICTOIIHCH,
nepexoaubie (Gopmel. buoreorpaduueckue:
CXOACTBO ® paznmmuue ¢ayH u  diaop
MaTEepPUKOB U OCTPOBOB.
DOMOPHOJIOTUYECKHE: CXOJCTBA M Pa3IHUMs
SMOPHOHOB pPa3HBIX BHUJIOB ITO3BOHOYHBIX.
CpaBHUTEIBHO-aHATOMUYECKHE:
TOMOJIOTUYHBIE, aHaJIOTUYHbIE,
pyAMMEHTapHbBIC OpraHsbl, aTaBU3MBI.
MonekynspHO-OMOXUMUYECKHE:  CXOACTBO
MEXaHH3MOB HACIIeICTBEHHOCTH u
OCHOBHBIX METa0OTUYECKHX IMyTeH Yy Bcex
OpTaHU3MOB.

bubmuoreka [JOK
https://m.edsoo.ru/863ea20e

HcTopus pa3BuTHs NpeAcTaBIeHU 00
sBONOLMU. [IpeanocbUIKN BOSHUKHOBEHUS
HBOJIFOLIMOHHOW TEOPUU. DBOJIIOLIMOHHAS
Teopus U e€ MecTo B Omonoruu. Biusaue
SBOJIIOLIMOHHOM TEOPUU Ha PA3BUTHE
OMOJIOTHH U JPYTUX HaYK.

OpomonmoHHass  Teopus Y. [lapBuHa.

HpCI[HOCLIJIKI/I BO3HHUKHOBCHHS JapBHUHU3MA.
HBI/I)KYIHI/Ie CHUJIBI 3BOJIOIIUKW BHAOB 110

bu6mmorexa [IOK
https://m.edso00.ru/863e9570

bu6mmorekxa [IOK
https://m.edsoo.ru/863e9cle
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JapBuHy (M30BITOYHOE DPA3MHOXKEHUE IPH
OTrPaHUYCHHOCTH pecypcos,
HeonpeaenéHHas U3MEHYHMBOCTh, 00ppOa 3a
CYIIIECTBOBaHMUE, €CTECTBEHHBIN OTOOD).
Cunrernueckast Teopus sBomonuu (CTI) u
€€ OCHOBHBIC TIOJIOKCHUSI.

MuKpO3BOTIOLIUSL.

[Honynsnus Kak ajeMeHTapHasi €IMHULA
BUJa U 3Bommonuu. JlJabopatopHas pabora Ne
1 «CpaBHEHME BUIOB 11O
MOP(OJIOTrHUECKOMY KPUTEPHUIO».

JIBrokymue cuitbl (3JIeMEeHTapHbIe (PaKTOpPHI)
SBOJIIOLIMM B npupoje. MyTauMOHHBIN
IpoLecC U KOMOMHAaTUBHAs M3MEHYHMBOCTb.
[TorynsnuoHHbBIE BOJNHBI M Apeil TIeHOB.
H3onsunst u Mmurpauus.

bubmuoreka [JOK
https://m.edso0.ru/863e99c6

bubmuoreka [JOK
https://m.edsoo.ru/863e9da4

EcrtectBeHHbIil 0TOOpD U ero  (Qopmsl.
EcrecTBeHHbII 0TOOp — HampaBiIsIOLIHl
¢dakrop 3BoIIOIMU. POPMBI €CTECTBEHHOTO
otOopa.

PesynbTathl HBOJIIOIUH:
PUCTIOCOOTIEHHOCTh OpraHu3MOB u
BU000pa30BaHUeE. [Tpucnoco0aeHHOCTD
OpPraHU3MOB KaK pE3yJlbTaT dBOIIOIUH.
[Tpumepsl npucnoco6yieHnit y OpraHu3MoB.
Apomopdo3bl U HANOaAATITAIIUH.

Bun u Bunoo6paszosanue. Kpurepun
Buaa. OCHOBHBIE ()OPMBI BHI000pA30OBAHMS:
reorpagpuueckoe, 3K0JI0rHUECKOe.
JlaGopaTtopHnast pabota Ne 2 «Onucanue
IpUCIIOCOOJICHHOCTH OpraHu3Ma u eé

bubmuoreka [JOK
https://m.edsoo.ru/863e9ed0

bu6mmoreka [JOK
https://m.edso0.ru/863e9fde
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OTHOCHUTCIIBHOT'O XapaKTepar.

Hampasnenus u nyTu Makpo3BOJIIOLHUH.
@DopMbl HBOIIIOLMHU: (puneTHYECKas,
JMBEPreHTHas, KOHBEpreHTHas,
napajuienbHasl.

Heob6patumoctsb HBOJTIOIUU.
[Ipoucxoxaenue oT
HEeCIEUATU3UPOBAHHBIX MIPEAKOB.
[Tporpeccupyromias crelraaIn3anus.
AJlanTuBHAas pajuanus.

bu6mmoreka [JOK
https://m.edsoo.ru/863e9cle

10

11

12

BoO3HUKHOBEHME U pa3BUTHE )KU3HU Ha
3emuie. Mcropust )Ku3HM Ha 3eMIe U METO/IbI
€€ nzydyeHus. JloHay4dHbI€ IPEACTABICHUS O
3apOKICHUM JKU3HU.

['unore3pl  MPOUCXOXKIACHUS SKM3HM  Ha
3emute. HayuHble rumnoTe3bl BO3SHUKHOBEHHS
JKU3HU Ha 3emiie: abuoreHe3 M MaHCIepMHUS.
XuMHuYecKass  DBOJIOIMS. AOuoreHHsIi
CHHTE3 OpraHUYECKUX BEIIIECTB u3
HEOPraHUYECKUX. DKCIEePUMEHTATBHOE
MOATBEPKICHUE XUMHUUYECKOM DBOJIOLUU.
HauvanpHbie JTaIIbI OHOJIOrHYeCKOMI
OBOJIIOLUU. I'mnoresa PHK-mupa.
®dopMmupoBaHue MeEOpPaHHBIX CTPYKTYp |
BO3HMKHOBEHHME  MPOTOKIETKU. [lepBrie
KIETKH W uX HBomonus. dopmMupoBaHue
OCHOBHBIX TI'PYIII JKMBBIX OPraHU3MOB.

Pa3Butne xu3Hum Ha 3emse Mo 3pamM u
nepuonaMm.  Karapxei.  Apxelickas u
nporepo3oickas apel. [laneo3olickas 3pa u
e mepuonbl: KeMOPUHUCKHUM, OpIOBUKCKUM,

bu6mmorexa [IOK
https://m.edsoo.ru/863ea5a6

bu6mmorexa [JOK
https://m.edsoo.ru/863eabbe
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CUJTYPUMCKUH, JICBOHCKH,
KaMEHHOYTOJIbHBIN, IEPMCKHIA.
Me3so3oiickas  3pa U €€  NEPUOMBL:
TPUACOBBIN, FOPCKUI, MEJTOBOM.
Kannosoiickas 23pa u €€  IEepUOIBL:
ITaJICOreHOBLIMH, HEOT'CHOBBIH,
AHTPOIIOT€HOBBIM.

XapakTepucTHKa KJIMMaTa U T€0JI0THYECKUX
IIPOLIECCOB.

13

14

15

16

OCHOBHBIE 3TaIbl YBOJIOIUN PACTUTEIHLHOTO
U OKUBOTHOro Mupa. Apomopdossl y
pacteHuid u  XKUBOTHbIX. [losiBneHue,
pacuBeT W BbIMUpaHUE TPYyNN KUBBIX
OpraHU3MOB.

[Tpaktiueckast pabota Ne 1 «3ydenue
MCKOIIAeMbIX OCTATKOB PaCTEHUM U
JKUBOTHBIX B KOJIJIEKLIUSIX).

CoBpemMeHHass ~ cucTeMa  OpPraHMYECKOro
mupa. CucreMa OpraHMYecKOro Mupa Kak
OTpakeHUe 3BOJIIOLUH. OcHoOBHBIE
CHUCTEMAaTUYECKHE TPYIIbl OPraHU3MOB.

OBosroliMsl  YeJoBeKa  (AHTPOIIOTEHe3).
AHTpomonorusi  Kak ~ Hayka. Pa3ButHe
npecTaBIeHUN 0 MIPOUCXOXKICHUU
YeJI0BEeKa. Mertonsl U3y4ECHUS
aHTporioreHe3a. (CxoactBa U pa3nuyus
YeroBeKa W JKUBOTHBIX. CHCTeMaTH4eckoe
MOJIOKEHHE YeTOBEeKa.

JBuxymiue CHJIBI (paxTopsr)
aHTPOIIOTeHEe3a. Hacnencrennas
U3MEHYMBOCTh M  E€CTECTBEHHBIH 0TOOD.

0.5

bubmuoreka [JOK
https://m.edsoo.ru/863ea8bc

bu6mmorexa [IOK
https://m.edsoo.ru/863ea48e

bu6mmoreka [JOK
https://m.edsoo.ru/863eac2c

bu6mmoreka [JOK
https://m.edsoo.ru/863ead44
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OO01ecTBeHHBIN obpa3 KHU3HH,
W3TOTOBJICHHE OpPYyIHH TpyHa, MBIIUICHHUE,
pedb.

17

OCHOBHBIC CTaJAUU DBOJIOIUH YEIIOBEKA.
OCHOBHBIE CTagUM W BETBH DSBOIIOIHMH
YyeJI0OBeKa: aBCTPAJIONUTEKH, Yenosek
yMmenbid, YenoBek npamoxoasamuid, YemoBek
HEaHJEPTAIbCKUM, YenoBeK  pa3yMHBIN.
Haxonku uHckomaeMblX OCTAaTKOB, BpeMs
CyILIECTBOBaHMS, 00JIACTh PACTIPOCTPAHCHHUS,
00bEéM TOJIOBHOrO MoO3ra, o0pa3 >KH3HH,
opyausi.

18

19

20

21

YenoBeueckue pacsl U MPUPOIHBIE
ajanrtauuu yenoBeka. OCHOBHbIE OOJIbIINE
pachl: eBporieoniHas (eBpa3uiickas), Herpo-
aBCTpajioniHas (3KBAaTOpUANIbHAS),
MOHTOJIOMAHAs (a3MaTCKO-aMEPUKAHCKas).
UYepTs! MprCcoco0IEHHOCTH
IIPEJICTaBUTENIEH YEIOBEYECKUX Pac K
yCIIOBUSM CylecTBOBaHMs. EqMHCTBO
qesoBeueckux pac. Kputuka pacusma.

PezepsHblil ypok. O600111€HIE 110 TeMe
«Bo3HKHOBEHME U Pa3BUTHC ) XU3HU HaA
3emien.

Opranu3Mbl U OKpyXawouias  cpefa.
DKoJIOTHSl KaK HayKa. 3agaddl W pa3ielibl
9KOJIOTHH. MeToasl 9KOJIOTHYECKUX
HUCCIIENOBAHUMN. OKOJIOTHUECKOE
MHPOBO33PEHHUE COBPEMEHHOI'O YEJIOBEKA.

Cpenpl  oOuTaHMsT W DKOJIOTHYECKHE
dakropel. Cpenbl oOWTaHUS OpPTraHU3MOB:

bu6mmoreka [IOK
https://m.edsoo.ru/863eaea?2

bu6mmoreka [JOK
https://m.edsoo.ru/863eafec
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22

BOJIHAs, HA3€MHO-BO3/YIIHAsA, IIOYBEHHAs,
BHYTPUOpPraHU3MEHHasl.

Okonoruyeckue (akropsl. Kimaccuduxarms
9KOJIOTUYECKUX (aKTOpPOB: aOUMOTHUYECKHUE,
OMOTHYECKUE U aHTpoIOreHHble. JlelicTBre
9KOJIOTUYECKUX (DAKTOPOB HAa OPraHU3MBI.

AOuoTudeckue (haKTopHI: : CBET,
TEMIIeparypa, BIaXHOCTh. DoTonepruoau3m.
[TpucnocoOseHUsT OpPraHU3MOB K JICHCTBHIO
abuoTtnuecknx (¢axTopoB. buonormueckue
PHUTMBI.

JlaGopaTtopnast pabota Ne 3.
«Mopdonorudeckue 0COOEHHOCTH PaCTEHHIM
U3 pa3HbIX MecT obutanus». JlaboparopHas
pabota Ne 4. «BnusiHue cBeTa Ha poCT U
pa3BUTHE YEPEHKOB KOJIEycay.

0.5

bubmuoreka [JOK
https://m.edsoo.ru/863eb10e

23

24

buotnueckue dakropsl. Buasl 6uoTrueckux
B3alMOJICUCTBHUIA: KOHKYPEHUHS,
XMIIHUYECTBO, CHUMOMO3 M €ro (Qopmsl.
[TapazutnsMm, Koomepauus, MYyTyalH3M,
KOMMEHCAIIU3M (KBapTHPAHCTBO,
HaxJIEOHUYECTBO). AMeHcaIn3M,
HEUTpaIU3M. 3HaueHue OMOTHYECKUX
B3aUMOJECUCTBUM I CYIIECTBOBAHMS
OpPraHU3MOB B IIPUPOJIHBIX COOOIIECTBAX.

DKOJIOTN4YeCKUe XapaKTepUCTUKU
MOMYJISILIUH. OcHOBHBIE MIOKa3aTeNHN
NOMYJISIIMM:  YUCJIEHHOCTb,  IUIOTHOCTb,
POXKIAEMOCTB, CMEpPTHOCTb,  INPUPOCT,
MUTpaLus. Junamuka YU CIEHHOCTU
MONYJISILHAN U €€ PETYIISIIUS.

0.5

bu6mmorexa [IOK
https://m.edso0o.ru/863eb348
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[TpakTuueckas padora Ne 2 «ITomcuér
IJIOTHOCTU NOMYJISIUNA Pa3HbIX BUIOB
pacTeHUN».

25

26

27

Coo01iecTBa v 9KOJIOTHYECKUE CUCTEMBI.
Coo01iecTBa OpraHu3MoOB — OHOIIEHO3.
CTpyKTYypBhl OMOIIEHO3a: BUAOBAS,
MIPOCTPAHCTBEHHAs, TpOPHIecKast
(muiesas). Bunpl-nomunantel. CBs3H B
OHOLIEHO3E.

DKOJIOTHYECKUE CUCTEMBI (3KOCUCTEMBI).
[TonsiTHE 00 SKOCHCTEME U OUOTEOLIEHO3E.
@YHKIMOHAIbHBIE KOMIIOHEHTBI
9KOCHCTEMBI: IIPOIYLIEHThI, KOHCYMEHTBHI,
peayueHTsl. KpyroBopor BeliecTs U NOTOK
SHepruu B s3kocucteme. Tpopuueckue
(nuieBbie) ypoBHU 3KocucTeMBI. [uiieBbie
LIENH U CETH.

OcHOBHBIE TTOKA3aTENN YIKOCUCTEMBI: '
O6uomacca, MpOAYKIIHS. IKOJOTUUECKHE
MUPAMUJIBL: IPOIYKIIUHU, YUCICHHOCTH,
6uomaccel. CBOWCTBA SKOCHCTEM:
YCTOHYMBOCTh, CAMOPETYJISIINS, Pa3BUTHE.
Cykieccusi.

bubmuoreka [JOK
https://m.edsoo.ru/863eb46a

bu6mmoreka [IOK
https://m.edsoo.ru/863eb46a

bu6mmoreka [JOK
https://m.edsoo.ru/863eb5fa

28

[Ipupoansie s3KOCHCTEMBI. DKOCUCTEMBI 03EP
U peKk. OKOCHCTeMa XBOWHOTO  WIH
LIMPOKOJINCTBEHHOTO JIECa.

29

AHTpOTIOTEHHBIE 9KOCUCTEMEL.
ATpPO3KOCHCTEMBI. YpO0o3KOCHCTEMBI.
buonorndyeckoe n X03AMCTBEHHOE 3HAYCHHE
arpodKOCUCTEM B YPOOIKOCHUCTEM.

buopasnoobpazue KaK dakrop
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30

31

ycrouuBoctd  3kocucteM. CoxpaHeHue
OHOJIOTHYECKOro pa3HooOpasust Ha 3emiie.

buocpepa — rmobambHas 3KOCHCTEMA
3emumn. Yuenue B.U. Bepnaackoro o
ouocdepe. I'paHuIbl, COCTaB U CTPYKTypa
omocteprl. JKuBoe BemIECTBO H  €ro
¢byakuun. OcobenHoctn Owmocdepbl  Kak
ro0anbHOM  dKOcHUCTeMBl.  JIMHaMu4eckoe
paBHOBecHe U 0OpaTHas CBsI3b B Ouocdepe.

3aKOHOMEPHOCTH CYILIECTBOBaHUS
ouoctheprl. KpyroBopoTel  BemiecTB U
OMOTeOXMMHUYECKHNE  LUKIBl  DJIEMEHTOB
(yrmepoga, azora). 30HAIBHOCTH OHOChEPHI.
OcHOBHBIEC OMOMBI CYIIIH.

bubmuoreka [JOK
https://m.edsoo.ru/863ebb5e

bubmuoreka [JOK
https://m.edsoo.ru/863ebd16

32

YenoBeuectBO B Omocdepe  3emun.
AHTpOINOTeHHBIE HM3MEHEHUs B Ouocdepe.
['moGanbpHBIE SKOTOTUYECKHE TPOOIIEMBI.

33

CocyuiecTBoBaHue HIPUPOJIBI u
4eJ0BEYECTBA. Coxpanenue
O6uopazHooOpaszus Kak OCHOBa
YCTOHYMBOCTHU o6uocdepsl. OcHoBa
palOHAJIBHOIO YIIPABIEHUA IIPUPOIHBIMU
pecypcamu u UX  MCIIOJIb30BaHHME.
Joctuxenus: OMOJIOTUH U OXpaHa IPUPOJIbIL.

bu6mmorexa [IOK
https://m.edsoo.ru/863ebale

34

PesepBubIil ypok. O60011IeHIE TEMBI
«Co00111ECTBA M SKOJIOTHYECKUE
CUCTCMBD).

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34
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KoMmnoHeHT copep:kaHus MPOrpaMMbl BOCIIUTAHUSA
no yueoHomy npeamery «buosiorus»
cpenHee oo1ee odopazopanue 10-11 kiacenbl
Ha 2023-2024 yyeOHbIi roa

IleneBble OpPUEHTHPHI PE3yJbTATOB BOCHUTAHHMS HAa YPOBHE CpPEIHEro OOMIero
o0Opa3oBaHus.
I'pasicoanckoe ocnumanue:

OCO3HAHHO BBIPAXKAaTh CBOIO POCCHUMCKYIO TPaXkKIaHCKYIO IPUHAAIEKHOCTh
(MIEHTUYHOCTD) B HOJIUKYJIBTYPHOM, MHOTOHAIIMOHATHHOM u
MHOTOKOH(ECCHOHAILHOM POCCUHCKOM OOIIECTBE, B MUPOBOM COOOIIIECTBE;
CO3HaBaThb CBOE €IMHCTBO C HapoioM PoccuM Kak HMCTOYHMKOM BJIacTU U
CyOBEKTOM TBICSYEIETHEH pPOCCHUUCKOW TOCYIapCTBEHHOCTH, C Poccuiickum
rOCyJapCTBOM, OTBETCTBEHHOCTH 32 €r0 pa3BUTHE B HACTOSIIEM U OyIymieM Ha
OCHOBE HCTOPHYECKOTO MpPOCBEUICHHs, CHOPMHPOBAHHOTO POCCUHUCKOTO
HAIlMOHAJILHOTO UCTOPUYECKOTO CO3HAHUS;

MPOSIBJISITH TOTOBHOCTh K 3amuTe POAWHBI, apryMEHTHPOBAaHHO OTCTAaWBaTh
CYBEpEeHUTET M JOCTOMHCTBO Hapona Poccum u Poccuiickoro rocynapcrtsa,
COXPaHSATh U 3alIMIIATh UCTOPUIECKYIO TIPABAY;

OpPUEHTHPOBATHCS HA AKTUBHOE TI'PAXKIAHCKOE yYaCTHE Ha OCHOBE YBaXKCHUS
3aKOHA U MPaBONOPSKA, IPaB U CBOOOJ COTpaK/aH;

OCO3HAaHHO M JICATEIBHO BBIPAXKATh HENPHUATHE JIO00W NUCKPUMUHAIMU 10
COLIMAJIbHBIM,  HAllMOHANBHBIM,  PACOBBIM,  PEIIUTHO3HBIM  IMPHU3HAKAM,
MPOSIBJICHUH SKCTPEMHU3Ma, TEpPpOpH3Ma, KOPPYIIUH, AaHTUTOCYJapCTBEHHOMN
JeSITeNIbHOCTH;

o0JasaTh OIBITOM TPaXJAHCKOM COIMATbHO 3HAUYMMOM JesTeNbHOCTH (B
YUYEHUYECKOM CaMOYIPABICHUM, BOJIOHTEPCKOM JBHUKEHHM, SKOJIOIMUYECKUX,
BOCHHO-TIATPUOTHYECKUX H JIp. 00ObETUHEHHSIX, aKI[UAX, IPOTPAMMAX ).

Hampuom u4yecKoe gocnumanue.

BBIpAXaTh CBOIO HallMOHAJIbHYIO, 3THHYCCKYIO NPHUHAIJIC)KHOCTD,
MIPUBEPKEHHOCTH K POJHON KYJIBTYpE, JTF0OOBb K CBOEMY HAPOY;

CO3HaBaTh IMPUYACTHOCTh K MHOTIOHAIIMOHaJbHOMY Hapoay Poccuiickoit
Oenepanun,  Poccuiickomy ~ OTedecTBY,  POCCHMCKYIO  KYJbTYPHYIO
UJIEHTUYHOCTb;

MPOSIBIATh  JICATENIbHOE I[IEHHOCTHOE OTHOUIEHHWE K HCTOPUYECKOMY U
KyJIbTYPHOMY HACIEIMI0O CBOETO W JAPYrHMX HaponoB Poccum, TpaguiusM,
Mpa3/HUKaM, MaMATHUKaM HapOJOB, NPOXXUBAIOIIMX B POJHOM CTpaHe —
Poccuu;

IMPOABJIATE YBAXKXCHUC K COOTCUYHCCTBCHHUKAM, IIPOXUBAIOIIHNM 3a pY6€)KOM,
MOAJIEPKUBATh MX TIpaBa, 3alIUTy UX HMHTEPECOB B COXPAHEHUH POCCHICKOMN
KYJIbTYPHO! UJEHTUYHOCTH.

ﬂyxoeuo-upaecmeenuoe 6ocnumanue.

MPOSIBIATh  NPUBEPKEHHOCTh  TPAJAMIMOHHBIM  JTYXOBHO-HPaBCTBEHHBIM
LIEHHOCTSIM, KyJbType HapoaoB Poccun ¢ yd4éToM MUPOBO33PEHYECKOTO,
HAIMOHAJILHOTO, KOH()ECCHOHAIIBHOTO CaMOOTIPEIEICHNUS;

JEUCTBOBAaTh U OLCHUBAaTh CBOE IIOBEACHUE M IIOCTYIIKH, IIOBEICHUE U
ITOCTYIIKU JAPYTHUX JIOJAEH C MO3MIMN TPaJULUOHHBIX POCCUNMCKUX TyXOBHO-
HPaBCTBEHHBIX LIEHHOCTEM U HOPM C OCO3HAHMEM IOCIEACTBUU IIOCTYIIKOB,
NEATEIbHO BBIpaXKaTh HENPHUATHE AHTUTYMAHHBIX M aCOLMAIBHBIX IOCTYIKOB,
MIOBEJICHUs, IPOTUBOPEYAILUX ITUM LIEHHOCTSIM;



MPOSIBIIATh YBAXXEHUE K KU3HU U JIOCTOMHCTBY KaXXIOTO 4eJIOBeKa, CBOOOE
MHPOBO33PEHYECKOT0 BBIOOpa W CaMOOIpENEeHHs, K IPeICTaBUTENIM
Pa3IMYHBIX ATHUYECKUX TPYII, PEJIMTU HapoaoB Poccrn, NX HaUMOHAIIBHOMY
JOCTOMHCTBY W  PEJIWTMO3HBIM  YyBCTBAM C  YU€TOM  COOJIIOICHUS
KOHCTUTYIIMOHHBIX IpaB U CBOOO/I BCEX TPaXkIaH;

IIOHMUMaTh W  JEATEIbHO  BBIPAXaThb  UEHHOCTb  MEXHALMOHAJIBHOIO,
MEXPEJIIMTMO3HOI0 Corylacus JoJed, HaponoB B Poccuu, Bectw auaior ¢
JIIOABMHU PAa3HBIX HAIMOHAJIBHOCTEW, OTHOLIEHUS K PEIUTHMU U PETUTHO3ZHOU
MPUHAJICKHOCTH, HAXOAWTh OOLMe 1LeaM U COTPYOHHYATh I HX
JIOCTUKEHHUS;

OpPUEHTUPOBATHCS HA CO3JAaHUE YCTOMYHMBOM CEMBH HAa OCHOBE POCCUUCKHUX
TPaJAULIMOHHBIX CEMEWHBIX LIEHHOCTEN; MOHUMAaTh Opaka Kak col3a MYXYHUHBI U
JKEHILHUHBI JUI CO3JIaHHsI CEMbH, POXKICHUS M BOCIHTAHUA B CEMbE JIETEM;
HEIPUATHS HACUIIUSA B CEMbE, YXOJa OT POJUTEIBCKOW OTBETCTBEHHOCTH;
o0nanate CHOPMUPOBAHHBIMH MPEACTABICHUSAMH O IIEHHOCTH W 3HAYCHUU B
OTEUECTBEHHOW U MHPOBOM KYJIbTYpE SI3bIKOB W JIMTEpATypbl HapoaoB Poccuw,
JIEMOHCTPUPOBATh YCTOMYMBBIA HMHTEPEC K UYTEHHUIO KaK CPEJCTBY IMO3HAHMS
OTEUECTBEHHOW U MUPOBOI TyXOBHOU KYJIbTYPBHI.

QDu3uueckoe eochumanue, popmuposanue Kyabmypvl 300p06ba U IMOUUOHATILHO20
onazononyuus:

MOHMMAaTh M BBIPAXaTh B TPAKTHYECKOW JEATEIHHOCTH UEHHOCTh >KU3HH,
310pOBbs U 0€30IaCHOCTH, 3HAYEHHME JIMYHBIX YCWJIMH B COXPAaHEHUU U
YKPETLIEHUH CBOETO 3/I0POBBS U 3J0OPOBBS IPYTHX JIOACH;

coOMIoaTh MpaBWiia JIMYHOW M OOIIECTBEHHOH 0€30macHOCTH, B TOM 4YHCIIe
0€30I1acHOTO TIOBEICHUS B MHPOPMAITMOHHOM cpejie;

BbIpaXKaThb Ha INPAaKTUKE YCTAaHOBKY Ha 3JI0pOBBIM 00pa3 >Xu3HM (370pOBOE
MUTAaHUE, COOJIOJEHWE TUIHEHbI, PEKUM 3aHATHH M OTIbIXa, PETyJSPHYIO
(hUBUYECKYI0 aKTUBHOCTh), CTPEMIICHHE K (DU3NYECKOMY COBEPIIIEHCTBOBAHUIO,
co0JIr01aTh U MpOoNaraHIupoBaTh OE30MacCHbBIN U 3J0POBbIM 00pa3 KU3HU;
IPOSIBJISATh CO3HATEIbHOE M OOOCHOBAaHHOE HENPUATHE BPEAHBIX TNPUBBIYEK
(Kypenusi, ynoTpeOaeHus aIKOToJIsl, HAPKOTHKOB, JIFOOBIX (hOPM 3aBUCHUMOCTEN),
JeCTPYKTUBHOIO MOBEACHMs B oOliecTBe U LM(POBOI cpene, MOHUMAaHUE HUX
Bpeaa i (pU3NYECKOro U ICUXUYECKOTO 3/10POBbS;

JIEMOHCTPUPOBATh HABBIKM PEQIIEKCUM CBOEr0 COCTOSAHMS ((pU3ndecKoro,
HMOLMOHAIBHOT0, TMCUXOJOTHYECKOr0), COCTOSHHUS JPYTUX JIOJAeH C TOYKH
3peHusi 0e30macHOCTH, CO3HATEJIIBHOTO YIPABIEHHS CBOMM 3MOLMOHAIBHBIM
COCTOSIHUEM, pa3BUBaTh CIIOCOOHOCTH aJalTHPOBATbCA K  CTPECCOBBIM
CHUTyallusiM B OOIICHWH, B Pa3HBIX KOJUIEKTHBAX, K MEHSIOIIMMCS YCIOBHIM
(conManbHBIM, HH(POPMALIMOHHBIM, TPUPOTHBIM).

Tpyooeoe éocnumanue:

yBaXaThb TPYH, pe3ylabTaThl Tpyda, TPYAOBblE U MpodeccHoHaTbHbIE
AOCTHXKCHUSA CBOUX 3C€MIIAKOB, MX BKJIAJ B PAa3BUTHEC CBOCIO IOCCIICHUSA, Kpad,
CTpaHbl, TPYAOBBIE JOCTUKEHHS POCCUICKOT0O HApPO1a;

MPOSBIISATh  CIIOCOOHOCTH K  TBOPYECKOMY  CO3HAATEIHHOMY  COLHUATBHO
3HAYMMOMY Tpyay B AOCTYIIHBIX IO BO3pacCTy COLHAJIBHO-TPYAOBBEIX POJIAX, B
TOM YHUCJIE NPEANPUHUMATENBCKON NEATENBHOCTH B YCIOBHUSAX CaMO3aHATOCTH
WJIN HAEMHOTO TPYa;



y4acTBOBAaTh B COIMAJIBHO 3HAUMMOW TPYIOBOM AEATEILHOCTH Pa3HOTO BHJA B
ceMbe, 00Ie00pa3oBaTeNIbHON OpraHU3alli, CBOGH MECTHOCTH, B TOM YHCIIE
OIJJAYMBAEMOM TpYyJl€ B KAHUKYISAPHBIE MEPUOJIBI, C YUYETOM COOJIIOICHUS
3aKOHO/IaTeIbCTBA;

BBIP@KaTh OCO3HAHHYI0 TOTOBHOCTh K MOJYYEHHIO IPOGECCHOHATBHOTO
o0pa3oBaHMs, K HEIPEPHIBHOMY 00OPa30BaHUIO B TEUCHHE KU3HHU KaK YCIOBHIO
yCIIEIHON MPO(eCCHOHAIBHON M O0IECTBEHHOI eI TEIILHOCTH;

MOHUMATh CIEIU(UKY TPYIOBOH IESITENBHOCTH, PErYJIUPOBAHUS TPYHAOBBIX
OTHOIICHHUH, caMo0oOpa3oBaHUs M MPOPECCHOHATBLHONW CaMOIOATOTOBKH B
MH(QOPMAIIMOHHOM  BBICOKOTEXHOJIOTHYECKOM  OOIIECTBE, OBITH TOTOBBIM
YUUTHCS U TPYIUTHCS B COBPEMEHHOM OOIIIECTBE;

OpPUEHTUPOBATHCS Ha OCO3HAHHBII BBIOOD cepsl TPYZOBOH,
poeCCUOHATBHON IEeSATETLHOCTH B POCCUHCKOM OOIIECTBE ¢ YYETOM JTMUHBIX
’KM3HEHHBIX IIAHOB, IOTPEOHOCTEN CBOCH ceMbH, 00IIeCTBa.

IKonozuueckoe socnumanue.

JIEMOHCTPHUPOBATh B MOBEJACHUHN C(HOPMUPOBAHHOCTH IKOJIOTHUECKON KYIbTYPBI
Ha OCHOBC IIOHMMAaHHA BJIUSAHUA COLOUAJIBHO-DKOHOMHUYCCKHX IIPOLIECCOB Ha
MIPUPOY, B TOM YHCIIE Ha TJ100albHOM YPOBHE, OTBETCTBEHHOCTD 3a JICHCTBUS B
MIPUPOIHOM CpEJE;

BBIPAXATh JICSITEIBHOE HENPUITUE JEUCTBUI, TPUHOCAIIUX BPE IPUPOJE;
INPUMCHATL 3HAaHUA CCTCCTBCHHBIX HW COHUAIBHBIX HAyK IJId pPa3syMHOIO,
OepeKIIMBOTr0 MPUPOJIOTIOIH30BAHUS B OBITY, OOIIIECTBEHHOM MPOCTPAHCTBE;
MMETh M Pa3BUBATH OMBIT SKOJIOTHYECKH HAMPABIECHHOW, MPUPOIOOXPAHHOM,
pecypcocOeperaroiiei  1eITeIbHOCTH, YJYacTBOBAaTh B €ro MPUOOPETEHUU
JIPYTUMHU JTHOIbMHU.

llennocmu HAay4YH020 RO3HAHUA .

JEATENIBHO BBIpAXKaTh I103HABATEJIbHBIE HHTEPECHl B Ppa3HbIX IPEAMETHBIX
00J1acTAX C YYETOM CBOMX MHTEPECOB, CIIOCOOHOCTEH, TOCTHXKCHHI;

o0nazaTe MPEACTABIEHWEM O COBPEMEHHOW Hay4HOM KapTHUHE MHpa,
JNOCTUKEHUSX HAyKM M TEXHUKH, apryMEHTHPOBAaHHO BBIpakaTb NOHMMAaHHE
3HAUEHUS HAyKM B JKU3HU POCCHUHCKOro OOIIecTBa, OOECHEeUEeHUU €ro
0€30IaCHOCTH, TYMaHUTapHOM, COIIMAIbHO-9)KOHOMHYECKOM pa3BuTuu Poccuu;

JEMOHCTPUPOBAaTh  HABBIKM  KPUTHUYECKOTO  MBIIUICHHS,  ONPEACICHUSA
JOCTOBEPHOI HayyHOU MH(POPMALIMU U KPUTUKHU aHTUHAYYHBIX MTPEICTABICHUIA;
pa3BUBaTh U MPUMEHATHh HABBIKW HAOJIOJICHUS, HAKOIJICHUS M CUCTEMaTHU3aluu
(hakTOB, OCMBICIIEHUS OIBITa B €CTECTBEHHOHAYUYHOI M T'yMaHUTapHON 001acTIx
[IO3HAHMS, UCCIIENOBATEIILCKOMN NEATEIILHOCTH.
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