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COJAEPKAHUE OBYUYEHUSA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMH, TEXHUUYECKUMU U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (puinocodueil, ITUKOM, ICTETUKOW U MPaBOM.
Ponb 6uonorun B popMupoBaHUU COBPEMEHHON HAy4yHOU KapTHHBI Mupa. Cuctema
OMOJIOTUYECKUX HAYK.

MeTtobl T0O3HAaHUS KUBOW IPUPOAbI (HaOMIOAEHUE, SKCIIEPUMEHT, OIIMCaHUE,
U3MepeHue, KiaaccupuKaluus, MOJAETUPOBAHME, CTaTHCTUYECKas 00paboTka
JAHHBIX ).

JdeMoHcTpanum:

IToptperst: Y. lapsun, I'. Mennens, H. K. Konbuos, Ixx. Yorcon nu ®@. Kpuk.

Tabnuupl u cxembl: «MeTobl MO3HAHUS KUBOU TPUPOIB.

JlaGopaTopHble M MpaKTH4YecKUe PadoThI:

[Ipaktuueckas pabora Ne 1. «Vcmonp3oBaHue pa3TUYHBIX METOJOB MPH
U3YYEHUH OUOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMBbI H UX OPraHU3AIUSA.

XKusblie cuctembl (6MOCHCTEMBI) KaK MpeaMeT u3ydeHus: ouonoruu. Otauyue
KUBBIX CUCTEM OT HEOPTraHUYECKON IPUPOIBI.

CaolicTBa OMOCHCTEM U UX pazHOooOpa3ue. YPOBHU OpraHU3alui OMOCUCTEM:
MOJIEKYJISIDHBIA, KJIETOYHBIM, TKAHEBbIA, OpPraHU3MEHHBIN, MOMYJISUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOT€OeHOTHYECKUI ), OMOChEepHBI.

JdeMoHcTpanum:

Tabnuuel u cxembl: «OCHOBHBIE NMPU3HAKU JKU3HUY, «YPOBHU OpraHU3AINU
KUBOU MPUPOIBI».

O6opynoBanue: Mojenb Mojekyisl JJTHK.

Tema 3. XumMnueckuii COCTaB U CTPOEHNE KJIETKH.

XUMUYECKUA COCTAaB KJIETKU. XUMHYECKHE 3JJIEMEHTBI: MAKPOJIEMEHTBHI,
MUKpO3JEMEHTHI. Boja 1 MUHEpaJIbHbIE BELIECTBA.

OyHKIMKM BOABI M MHUHEpaJbHBIX BewlecTB B Kierke. llomnep:kanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u cTpoeHne 0€aKOB. AMHUHOKHCIOTHI — MOHOMEpPHI OEIKOB.
He3zameHumbie U 3aMEHUMbIE aMUHOKHCIOTHl. AMUHOKUCIOTHBIN COCTaB. Y POBHU
CTPYKTYpbl O€IKOBOM MOJEKYyNbl (NE€pBUYHAs, BTOpPUYHAS, TpPETHUYHAs U
YEeTBEPTUYHASA CTPYKTypa). XHUMHUYECKHE CBOMCTBa OenkoB. buonorunueckue
byHKITUN OEIKOB.

depMeHTHI — OnosIoTHYecKne Karanu3aTopsl. CTpoeHne pepMeHTa: aKTUBHBIN
neHTp, cyocrpatHas crnenuduanocts. Kodepmentsl. Burtamunbel.  OTiawuams
(epMEHTOB OT HEOPraHUYECKUX KaTaIU3aTOPOB.



VYrieBoabl: MOHOCaXapu/ bl (TJIFOK03a, pru003a U 1e30KCUpr003a), Tucaxapuibl
(caxaposa, JnakTo3a) W TMoJHcaxapuabl (Kpaxmana, TJUKOIeH, IEJUII0JI03a).
buonorunyeckue GpyHKIHMH YIIIE€BOIOB.

Jlununael:  Tpurnunepuasl, Qocdomunuasl, crepouabl. [ 'HapoduIbHO-
ruapopoOHble cBoWcTBAa. buonorndeckue QyHkuuu aunugoB. CpaBHEHHE
yIJIE€BOJIOB, OEJIKOB U JIUIMUJIOB KAK HICTOUHUKOB SHEPTUH.

HyxnennoBsle kucnorsl: JHK wu PHK. Hyxneotuasr — MoHOMEpHI
HyKIeMHOBBIX KUCIOT. Ctpoenue u pynkiuu JHK. Ctpoenue n gpynknuun PHK.
Bunst PHK. AT®: ctpoenue u GyHKIIHH.

[utonorus — Hayka o kietke. Kiietounast Teopust — mpuMep B3anuMOICHUCTBUS
ujed u HakToB B HAYYHOM MO3HAHUU. MeTO/Ibl U3yUeHHUS KIIETKH.

Krnerka kak uenoctHas xxuBas cucrema. OOmire npru3Haky KJIETOK: 3aMKHYTast
HapykHass MmemOpaHna, Mojekynsl JIHK kak reHerndeckuii ammapar, cHcTema
cuHTe3a Oeka.

Tunel KIETOK: JyKapuoTHueckas | mpokapuotudeckas. (OcoOeHHOCTU
CTPOCHHS TIPOKapuOTHYEeCKON KieTku. Kiierounas crenka Oakrepuil. CTpoeHwHe
AyKapuOTHYECKOW KJIeTKH. OCHOBHBIE OTJIUYHUS PACTUTEIHHOM, >XUBOTHOW U
IrpUOHON KIETKH.

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAIMKC, UX
¢ynkiuu. [Tnazmaruyeckas memOpana, €€ cBoiicTBa U pynkuuu. llurornasma u eé
opraousibl. OnHomeMOpanHble opraHouasl kietku: JOIIC, ammapar ['onbmxw,
nu30coMbl. [loayaBTOHOMHBIE OpPraHoOWIbl KIETKH: MHUTOXOHAPWUH, IUIACTUJIBI.
[Ipoucxoxnenne MUTOXOHApUM W TuiacTua. Bunbr mnactun. HememOpaHHbIe
OpraHOUJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTpP, LEHTPUOIU, PECHUYKH,
KryTUKHA. OYHKIIUU OPTAaHOUIOB KJIETKU. BKiItoueHus.

SAnpo — perynsaropubiii eHTp kiaetku. CTpoeHue snpa: suepHas o00JovKa,
KapuoIuia3mMa, XpOMaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHCIOpPT BEIECTB B KIIETKE.

JdeMoHcTpanum:

[Toptpetsi: A. JleBenryk, P. I'yk, T. [lIBanu, M. llnelinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®@panknun, K. M. bap.

Junarpammel: «PactipeneneHre XuMU4ECKUX 3JIEMEHTOB B HEKUBOU ITPUPOAEY,
«PacmpenienieHne XUMHUYECKUX SJIEMEHTOB B KUBOW MPUPOJIEN.

Tabmuer m cxembl: «Ilepmonnueckas Tabnwia XUMHUYECKHX DJIEMEHTOBY,
«CTpoeHHne MOJICKYIIBI BOJIB», «brnocuaTe3 6enkay, «CTpoeHHe MOJISKYJIbI OeJIKa,
«Ctpoenne pepmentay, «Hykneunossie kuciaotel. JJHK», «CtpoeHne MoIeKyIbI
AT®», «CtpoeHne 3yKapuOTUYECKON KIETKn», «CTpOCHUE MKUBOTHOU KIETKUY,
«CTpoeHHE pACTUTENBHON KIETKH», «CTpOoeHHuE MPOKAPUOTHYECKON KIIETKUY,
«CTpoeHue sizipa KIETKU», «YTIIEBObDY, «JIMIUIbD.



O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJOBaHUE Jid MPOBEACHUS
HaOJIIOJICHUM, W3MEPEeHHM, DKCIEPUMEHTOB, MUKpOIpenapaThl pPaCTUTEIbHBIX,
KUBOTHBIX M OAKTEpPUATBHBIX KJIETOK.

JlabopaTopHble U NpaKTHYeCKHe PadoThI:

Jlabopatopnass pabora Ne 1. «/3ydyeHue KaTaIMTHUYECKONW aAKTUBHOCTU
dbepMeHTOB (Ha MpUMEpPe aMIJIa3bl WIIM KaTajlasbl)y.

JlaboparopHass pabora Neo 2. «M3ydeHue CTpPOCHHS KJIETOK PACTEHUI,
KUBOTHBIX M OaKTepuil MOJ, MHUKPOCKOIIOM Ha T'OTOBBIX MHUKpOIpernapaTtax U HUxX
OTHCaHUE.

Tema 4. /KusHeaesiTeJIbHOCTh KJIETKH.

OOMeH BelIeCcTB, WU METa0oIM3M. ACCUMUIIALNS (TUIACTUYECKUNA OOMEH) U
JTUCCUMWISIITUSL (HEPreTUYeCKu OOMEH) — JIB€ CTOPOHBI €IMHOrO Iporlecca
Merabonu3Ma. Poib 3aKOHOB COXpaHEHUsS BEIIECTB M JHEPrUM B TOHUMAHUU
MeTaboIn3Ma.

Tunel oOMeHa BenecTB: aBTOTpOo(dHBIN U rerepoTpodHbIn. Pons pepmeHTOB B
oOMEHe BeIeCTB M MPEBPAIICHUN YHEPTUU B KIIETKE.

®dotocunte3. CBeroBass u TemHOBas (Ha3el (GorocuHTe3a. Peakiuu
dboTocunTe3a. IhPekTUBHOCT POTOCUHTE3a. 3HaUCHHE (HOTOCUHTE3A JJISI YKU3HU
Ha 3emsie. Biusinue yciaoBuii cpenbl Ha (OTOCHHTE3 M CIIOCOOBI TIOBBIIICHHS €T0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMocuHTe3. XeMOCHUHTE3UpYyIolue 0akTepuu. 3HaUeHHEe XeMOCHUHTEe3a IS
KU3HU Ha 3eMIie.

DOHepreTuueckuii oOMeH B KieTke. PaciersieHue BelecTB, BBIACICHHUE U
aKKyMYJIMPOBAaHUE YHEPTUU B KIIETKE. JTaIlbl SJHEpreTHUecKoro oomena. [ nukonus.
Bbpoxenune u ero Buabl. KuciaopogHoe OKHUCIEHUE, WIM KJIETOYHOE JIbIXaHHE.
OxucnutensHoe pochopunupoBanue. IPPEeKTUBHOCTH SIHEPTETUUECKOTO OOMEHA.

Peakniuu wmatpuuHoro cuHre3a. ['enermueckas wuHpopmarus wu JIHK.
Peanuzanus renernyecko uWH(pOpMAIMU B KIETKE. ['@HETHMUECKUW KOJ M €ro
cBoricTtBa. Tpanckpumniuss — MaTpuunblii cuate3 PHK. Tpancnsuus — OnocunTes
Oenka. Otambl TpaHchsuuu. KoaupoBanue amuHOKUCIOT. Pomb pubocom B
OouocuHTese Oenka.

Heknerounsie ¢popMmbl ku3HN — BUpychl. Uctopust oTkpsitust Bupycos (. .
NBanoBckuii). OCOOEHHOCTM CTPOEHHUS U JKMU3HEHHOrO IIMKJIa BHUPYCOB.
bakrepuodaru. bone3nu pacTeHui, KMBOTHBIX M YEJIOBEKA, BbI3bIBAEMbIC
Bupycamu. Bupyc ummynonedumnmra genoeka (BUY) — Bo3Oymutens CIIM/la.
OOpaTtHast ~ TpaHcKpumnuus, peBepraza W uHTerpasa. lIpodunaktuka
pactpoCTpaHEeHHs] BUPYCHBIX 3a00JI€BaHUN.

JdeMoHCcTpanum:

[Toptpetsr: H. K. Konsuos, /. Y. MBanosckui, K. A. Tumupsses.



Tabmuipl u cxembl: «Tunel nutanus», «Metabonuzm», «MUTOXOHAPUSIY,
«OHepreTuyeckud oomen», «Xmnopomiact», «Potocunresy, «Ctpoenune J[HK»,
«CtpoeHue u pyHKIIMOHUPOBaHKUE reHa», «CuHTe3 Oenkay, «I eHeTuuecKui Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbIM nukia Bupyca CIIN/a,
6akrepuodaray, «Permmukamus JJHK».

Oo6opynoBanue: monaenu-anmunkauun «Yasoenue IHK u tpanckpunuus»,
«buocuntes 6enkay, «CTpoeHue KIeTKu», MoJeib cTpykTypsl JJTHK.

Tema S. PasMHOKeHNe M HHAMBHUAYaJIbHOE Pa3BUTHE OPTraHU3MOB.

Kietounslii muki, win >KU3HEHHBIM LMK KieTku. VMHTepdaza u MuTo3.
[Ipormecchl, mpotekaronue B uHTepdasze. Pernmukarus — peaxkiys MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HabOp — KapHUOTHIIL.
JlunionaHbld W TAIUIOWJIHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XPOMAaTHBI.
[[uToslorMuecCKMe OCHOBBI PA3MHOXKEHUA W  HWHJIMBUIAYAJIbHOTO  Pa3BUTHUSA
OpPraHu3MOB.

Henenne kietku — muto3. Ctagun mutosa. IIponecchl, NpoUCXOsIIME HA
Pa3HBIX CTAAUAX MUTO3a. BUOTOTMYECKUI CMBICII MUTO3A.

[Iporpammupyemasi THOEIH KJIETKHA — aroITo3.

dopMbl pa3MHOKEHUSI OPTaHU3MOB: Oecrionoe u mojioBoe. Buasl Gecronoro
Pa3MHOKEHMS: JICJICHUE HAJBOE, IIOYKOBAaHHWE OJIHO- UM MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEr€TaTUBHOE pa3MHOKeHUE. VMIcKkyccTBeHHOE KIIOHMPOBaHHE
OpPraHu3MOB, €r0 3Ha4€HUE JUIs CEIEKIUU.

[TonoBoe pa3MHOXKEHHE, €TO0 OTINYUS OT O€CIOI0rO0.

Meito3. Craguu Mmeiio3a. Ilporecchl, nmpoucxodsiiue Ha CTaAusX Meio3a.
IToBenenne xpomocom B Meno3e. Kpoccunrosep. buonornueckuit cmpicin U
3HAYEHHUE Meno3a.

['ameTtorenes — mporecc 0Opa30BaHUs TOJOBBIX KIETOK Yy IKUBOTHBIX.
[TomoBbie kene3bl: CEMEHHUKH W sSIMYHUKU. OOpa3oBaHHWE W Pa3BUTHE TOJOBBIX
KJIETOK — raMmeT (CnepmMaTo30ui, SHWIEKIETKa) — CIHEePMAaTOreHe3 M OBOTCHES.
OcoOEHHOCTH CTpPOCHMsS SULEKIETOK H crepmMaTo3ousioB. OII010TBOPEHHE.
[TapTrenorenes.

NunuBuayanbHoe pas3BuTHe (OHTOT€HE3). OMOpHOHAIBHOE  pa3BUTHE
(amOpuorenes). Jrtanbl YMOPUOHATBLHOTO PA3BUTHS Yy MO3BOHOYHBIX >KHBOTHBIX:
nIpoOsieHne, TacTpyisnus, opraHoreHes. I[locTomOpuoHanbHOE pa3BUTHE. THIIBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: MPsIMOE, HENpsAMoe (JIUYMHOuYHOE). Bnusnue
Cpenbl Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIC BBI3BIBATH BPOKIAEHHBIC
YPOACTBA.

Poct u pazButne pactenuil. OHTOreHe3 LBETKOBOTO pPAaCTEHUS: CTPOCHHE
CEMEHU, CTAIUU PA3BUTHSL.



JdemoHcTpanum:

Tabmuupl U cxembl: «@POpMBI Pa3MHOXKEHUS OPraHu3MoB», «JlBoitHOE
OIUIOJOTBOPEHUE Yy LIBETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOKECHHE
pactenuit», «Jlenenue kinetku Oakrepuity, «CTpoeHHE TOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knetounwiii nukin», «Pemmukanus JHK», «Mwuto3y,
«Mernos», «IIpsMoe n HenpsAMoe pa3BUTHE», «l amMeToreHes3 y MJIECKONMUTAOIIUX U
4enoBeKa», «OCHOBHBIE CTaIUN OHTOTEHE3a».

O6opynoBanue: MHKPOCKOTI, MUKPOIPENapaThl «CriepMaTo30u1bl
MJIEKOIIMTAIOLIEro», «SIHIeKneTka Miaekonuraroniero», «Kapuoknues B KieTkax
KOpEelIKa JIyKa», MarHuTHas MOJENb-allIUINKauusa «JleneHue KIeTKu», MOJEIb
JHK, mozaenb MetadazHoit XxpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCcKUe PadoThI:

Jlaboparopnast pabora Ne 3. «HaGmromenwe muTo3a B KIETKaX KOHYHMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKpOMpenapaTax».

JlaGoparopHasi pa6ora Ne 4. «lM3yueHue CTPOCHHS TIOJIOBBIX KIETOK Ha
TOTOBBIX MUKPOIIpENapaTaxy.

Tema 6. HacsieACTBEHHOCTh U HK3MEHYNBOCTH OPraHNU3MOB.

[Ipeamer u 3anaun reHeTuku. Mlctopust pa3BuTHs T€HETUKH. Ponb iuTonorun
U SMOpHOJIOTMM B CTAHOBJIEHWU TEHETHKHU. BKiajq pocCHMUCKHX U 3apyOeiKHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeToAsl TeHETHKU (TUOPHUI0IOTHYECKUH,
UUTOT€HETUYECKUAM, MOJIEKYJISIPHO-TeHETHUECKUl). (OCHOBHBIE TE€HETUUYECKHE
noHATHS. ['eHeTnueckass CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKPEIUBAaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHMs MPU3HAKOB, ycTaHOBIEHHbIE [. MeHneneMm.
MonorubpuHoe CKpeluBaHue. 3aKoH eauHooOpaszust THOPUAOB MEPBOTO
nokosieHus1. [IpaBuiio JOMUHUpOBaHUs. 3aKOH pacIleIUICHHs TPU3HaKoB. [ 'unoresa
YuCTOTHI raMeT. [1oy1HOe U HenoaHOe TOMUHUPOBAHUE.

JuruOpuaHoe  cKpenuBaHue. 3aKOH  HE3aBUCHMOIO  HACJIEJIOBAHMS
npu3HakoB.  lluToreHeTnyeckrue  OCHOBBI ~ JTUTHOPUIHOTO  CKpEIIMBAHUS.
AHanu3upyroniee ckpelmuBanue. Mcnonb30BaHne aHAM3UPYIOIIETO CKPEIIMBAHMS
U1 OTPEJICIIEHUsI TeHOTHUIa 0CO0U.

CuermienHoe HacaeaoBanue mpu3HakoB. Paborta T. Moprana no criernjieHHOMY
HAaCJICJOBAaHUIO I'eHOB. Hapylenne clerieHus TeHOB B Pe3yJIbTaTe KpOCCUHIOBEpa.

XpOMOCOMHasl TEOPHUSI HACIIEICTBEHHOCTH. | €HeTUUeCKHUE KapThl.

I'enernka mosia. XpoOMOCOMHOE ONpeAesieHue mnojia. AyTOCOMbI U TOJOBBIE
XpOMOCOMBI. ['OoMOrameTrHele W rereporaMmeTHsle opraHus3mbl. Hacienosanue
IIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3meHunBOCTh. Bl ”3MEHUMBOCTHU: HEHACIIEACTBEHHAs U HACJIEICTBEHHAS.
Ponp  cpenpl B HEHACHEICTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOU(DUKAITUOHHONW U3MEHUYMBOCTH. BapuaimoHHbIi psifi 1 BapualmoOHHas KpuBasl.



Hopma peakunn npusnaka. KoamyecTBEHHbIE M KAYECTBEHHbBIC MPU3HAKA U HX
HopMa peakiuu. CBoricTBa MOANGDUKAITMOHHON U3MEHYUBOCTH.

HacnenctBenHnasi, uinuM TeHOTUIIWYECKas, W3MEHUYMBOCTh. KomOuHaTHBHas
M3MEHYMBOCTh. Meio3 W MOJOBOM MpPOLECC — OCHOBA KOMOMHATHBHOW
M3MEHYUBOCTU. MyTalioHHas U3MEHYMBOCTh. Knaccudukaius MyTaiuii: TeHHBIE,
XpPOMOCOMHBIE, T€HOMHBIE. YacToTa U NMpUYUHBI MyTaluui. MyTareHHble (pakTopsbl.
3aKOH TOMOJIOTHYECKHUX PSIAOB B HAacHeACTBEHHOW n3MeHunBocTy H. 1. BaBunosa.

Bnesnepnas HaciIeACTBEHHOCTh U U3MEHYUBOCT.

I'enetnka uyenoBeka. Kapuotun dvenoBeka. OCHOBHBIE METONbl T€HETHUKHU
YeJIOBEKA: F'eHCAJIOrNYCeCKUI, OIM3HEIIOBEIN, IIUTOTCHETUYCCKUM, OMOXUMHUYCCKHM,
MOJIEKYJIAPHO-TE€HE TUYECKU. CoBpemeHHOe OnpeAeeHUe FeHOTHUIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJIE C MOMOIIbIO
[MI1P-ananu3a. HacnenacTBeHHble 3a00JieBaHUS 4YEJIOBEKA: TEHHBbIE OOJIE3HHU,
00JIe3HU C HACIEJICTBEHHOM MPEeAPACIONOKEHHOCThIO, XPOMOCOMHBIE OOJIC3HHU.
Comatnueckue | reHepaTuBHble MyTauuu. CTBONOBbIE KIETKU. [IpuUHIUIIBI
3I0pPOBOTO 00pa3a >KMU3HU, JUATHOCTUKH, MPOGUIAKTUKH U JICYCHUS TCHETUICCKUX
Oose3Hel. MeauKko-TeHETHYECKOEe KOHCYJIbTHPOBAaHME. 3HAUEHUE MEIUIIMHCKON
T€HETUKH B TIPEAOTBPAIICHUH U JICUCHUH TeHETHYECKUX 3a00JI€BaHI YeJI0OBEKa.

JdeMoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®@pus, C. C. YerBepukos, H. B.
Tumodeer-Pecosckuii, H. V1. BaBunos.

Tabnuiel u cxeMbl: « MOHOTHOPUTHOE CKPEIIMBAHUE U €T0 IIUTOT €HETUYECKast
OCHOBa», «3aKOH PacUICIVIEHUS U €r0 HUTOT€HETHYECKast OCHOBAY, «3aKOH YUCTOTHI
rameT, «lurubpugHoe ckpenuBanuey, « L{lutonorndyeckne 0CHOBBI TUTHOPUTHOTO
CKpemuBanusy, «Meno3y, «BzaumoaencTBue auieabHbIX TEHOBY, «l €HEeTHYECKHe
KapThl PACTEHUI, KUBOTHBIX U YeJlOBeKa», «[ eHeTuka mojaa», «3aKOHOMEPHOCTH
HACJICI0BaHUs, CLEIUIEHHOIO € Iojaom», «KapuoTumbl yenoBeka M KMBOTHBIX),
«Buael m3amMeHUHBOCTHY, «MonudukanmuonHas H3MEHUYUBOCTHY, «HacmemoBanwme
pesyc-dakropa», «I'eHeTuka rpymn KpoBu», «MyTallmoHHass ”3MEHUYHUBOCTHY.

O6opynoBanue: MojaenU-aNmIUIMKau «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«HemonHnoe nmomuHUpoBaHue», «Jurmbpumnoe ckpemmBanuey, «llepexpéct
XPOMOCOMY, MUKPOCKOIT U MUKpoTpemnapart «/[po3oduna» (Hopma, myTanuu GopMbl
KPBUIBEB M OKPACKH Tefa), repoapuii «I"opox moCceBHOM.

JlabopaTopHble U MpaKkTH4ecKHe padoThI:

JlabopatopHast pa6ora Ne 5. «/3yueHue pe3yabTaTOB MOHOTHOPUIHOTO H
TUTHOPUIHOTO CKPEIIMBAHUS Y APO30(HUIIBI HA TOTOBBIX MUKPOIIPENapaTaxy.

JlaGoparopnas pabora Ne 6. «M3ydueHne MoauUKAIIMOHHONW M3MEHYHUBOCTH,
MMOCTPOEHHUE BAPUALMOHHOIO Psifla U BAPUALMOHHON KPUBOW».

Jlaboparopnast padbotra No 7. «AHanu3 MyTauuid y Apo30Quibl Ha TOTOBBIX
MHKpOIIpENnapaTax».



[Ipaktuueckass pabora No 2. «CocrtaBieHue ¥ aHaAIU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cestekuust opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuus Kak HayKa M IPOLECC. 3apOXKACHUE CENEKUNH U TOMECTUKALIHS.
VYyenne H. U. BaBunoBa o LeHTpax MpOUCXOKACHHUS © MHOIO00Opa3us KyJIbTYPHBIX
pacteHuil. LIeHTpbI MPOUCXOKICHNS TOMAIIHUX )KUBOTHBIX. COPT, MOpo1a, TaMM.

CoBpeMeHHbIE METO/BI CeNeKIUMU. MaccoBbli U MHIUBUIYATbHBIA OTOOPHI B
CEJEKIIMM pPACTEHUM M KUBOTHBIX. OLEHKa JKCTepbepa. DBIM3KOPOIACTBEHHOE
ckpemBanue — HMHOpuAMHr. Ywucras nuHusA. CKpellMBaHWE YUCTHIX JIUHHUH.
I'erepo3uc, unu rubpuanas cuna. HepoacTBeHHOE CKpeluBaHUE — ayTOPUAMHI.
Otnanéunas rudbpuauzanus u e€ ycrnexu. MickyccTBeHHBII MyTareHes3 u nojyudeHue
NOJIMIUIOUAO0B. JIOCTHKEHUS CENEKIIUU PACTEHUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonorus Kak OTpacib MPOU3BOACTBA. ['€HHas WHXKEHEpUs. OTalbl
co3ganus pexomOunantHon JIHK u TpaHcrennsix opranu3zmoB. Kierounas
uHxeHepus. Kierounsle KyabTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHUE PACTECHUM.
KiioHnpoBaHne BBICOKONPOIYKTHBHBIX CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okoyiorudeckue U ITUdeckue  npoonembl. MO  —  TeHeTHYecKu
MOAUGUIIMPOBAHHBIC OPTAHU3MBI.
JlemoHcTpanuu:

[Toptpetrer: H. U. BaunoB, U. B. Muuypun, I'. JI. Kapneuenko, M. .
HBaHOB.

Tabmumpel 1 cxembl: Kapra «lIeHTpBl NPOUCXOXKIESHUS W MHOTO0Opa3us
KYJbTYPHBIX pacTeHui», «Ilopoasl qoMamHuX >KMBOTHBIX», «CopTa KyJbTYPHBIX
pacrenuity, «OtnanéHnas ruopuauzamnus», «Padotsl akagemruka M. ®. MiBanoBay,
«Ilomurmmonausi»y, «OOBEKTHI OHOTEXHOJNOTHUNY», «KileTouHble KyNIbTYyphl H
KJIOHUpOBaHue», «KKoHCTpyupoBaHUE U MEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MYJISDKH IUIOA0B U KOPHEIIOAOB AUKUX (DOPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CeabCKOX03IHCTBEHHBIC PACTCHUSY.

JlaGopaTopHble M MpaKTH4YeCKUE PA0OThI:

Okckypcusi «OCHOBHBIE METOJbI M JOCTHIXKCHMS CEJICKIIMM PACcTeHHH U
YKMBOTHBIX (Ha CEJICKIIMOHHYIO CTaAHIIUIO, IJIEMEHHYTO bepmy,
COPTOHUCIIBITATEIbHBIA ~ Y4acTOK, B TEIUIMYHOE XO3SMCTBO, Ja0OpaTOPHIO
arpOyHMBEPCUTETA I HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. IBoJIONUOHHAS] OMOJIOT U,

[Ipennochliku BO3HUKHOBEHHUS HSBOJIOIMOHHONW TEOPUHM. IBOJIIOIIMOHHAS
Teopus U e€ MecTo B OMoyioruu. BiusHME 3BONIOIMOHHON TECOPHHM Ha Pa3BHUTHE
OMOJIOTHH U APYTUX HAYK.



CeugerensctBa dBoionMM. [laseoHTONOrMUYECKHE: IOCIENOBATENBHOCTD
MOSIBJIEHUS] BUJOB B MAJICEOHTOJOTMYECKON JIETONHCH, TMEPEXOJHbIE (POPMBI.
buoreorpaduueckue: cxoacTBo U paznuuue GayH v Gpaop MaTepUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJCTBA W PA3NH4YUsi SMOPHOHOB pa3HBIX BHUJIOB
IMO3BOHOYHBIX. CpaBHHUTEIbHO-AHATOMUYECKHE: T'OMOJIOTUYHBIC, AHAJIOTMYHBIC,
pPYIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXaHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX METAa0OJMYECKUX NyTeH y Bcex
OpraHU3MOB.

OpomtononHas teopus Y. J[lapBuHa. Ilpennochuiku BO3HUKHOBEHUS
JapBUHU3MA. J[BMDKYIIME CHUJIbI 3BONIONMU BUAOB 1o JlapBuHy (M30BITOUYHOE
Pa3MHOXKEHHUE TMPU OrPAaHUUYEHHOCTH PECYPCOB, HEOIpPEAECIEHHAsS N3MEHUYHMBOCTD,
060pr0a 3a CyIecTBOBaHUE, ECTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3Boonnn (CTD) u e€ 0CHOBHBIE MOJIOKEHUS.

Muxkpoaosonus. [Tonynsnusa kak eIMHUIA BUAA U YBOJIIOLUU.

JBuxyiue cuibl ((hakTOpbl) SBONIONMU BUIOB B MpHUpoe. MyTallmOHHBIH
nporecc M KOMOWHATHMBHAs W3MEHYMBOCTH. llomyssiiuoHHBIE BOJHBI U Apeud
reHoB. M30a51us U MUrpanusi.

EctecTBenHblii 0oTOOp — HampaBisomui  Qakrtop sBomonuu. DopMel
€CTECTBEHHOT0 0TOOpA.

[IprcnocoOIeHHOCTh OPraHU3MOB Kak pe3yibTaT »3BOJIONUU. [Ipumepsl
NPUCTIOCOOJIEHUH Y OpTaHu3MOB. ApOoMOP(O3bl U UIN0ATANTALINH.

Bun wu BumooGpazoBanue. Kputepun Buma. OcHOBHbIE  (QOPMBI
BUI000pa30BaHusi: reorpaduyeckoe, IKOJIOTHIECKOe.

MakpooaBomonus. DopMbl  3BOJMIONMM:  (puiieTHdecKas, JAUBEpreHTHas,
KOHBEPTeHTHasl, mapasuienabHas. HeoOpaTuMoCTh 3BOIOIHH.

[IpoucxoxaeHne OT HeCNeUHATU3UPOBAaHHBIX MpeakoB. IIporpeccupyromas
crienuanu3anus. AanTUBHAsA paanalysl.

JdeMoHcTpanum:

[Toptpersi: K. JIunnei, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M.
bap, 3. I'ekkenb, ®. Mromnep, A. H. CeBepiios.

Tabmurel 1 cxeMbl: «Pa3BUTHE OpraHUYECKOTO MUpa Ha 3emiiey, «3apoIbIiiu
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  O0OppOBI  3a
cymectBoBanue», «EctecTBeHHBIN 0TOOP», «MHOTOOOpasne COpTOB pacTECHUN»,
«MHoroobpasue  mOpoA  KUBOTHBIX», «[Tonmysiuuny, «MyTannoHHas
W3MEHUYUBOCTE», «ApoMopdo3sr», «Uamoamanramum», «OOmas aereHeparus»,
«/IBmxymue cunbel sBomonuny, «Kapra-cxema wMapumpyra nyremectBus Y.
HapBuna», «bopbba 3a cymiectBoBaHue», «lIprcOCOOIEHHOCTh OpPraHU3MOBY,
«I"eorpaduueckoe BUA00Opa30BaAHUEY, « IKOJIOTUUECKOE BUI000PA30BAHUEY.

O6opynoBaHUe: KOJUICKIHS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMHU OKPACKH,
Ha0oOp IJIONOB U ceMsiH, KoJuieKuus «[IpuMepbl 3alIUTHBIX TPUCITIOCOOJIECHUM Yy
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AKUBOTHBIX», Mojelb «OCHOBHBIC HAMPABJICHHUS SBOJIOLMNY», 00bEMHAs MOJEIh
«CTpoeHHE TOIOBHOTO MO3Tra TO3BOHOYHBIX).

buoreorpaduueckass kapra wmupa, Koiekius «@DOpMbI COXPAHHOCTHU
HACKOIIAEMbIX JKMBOTHBIX M pacTeHUuW», Mojaenb anmnukauusa «llepexpéct
XpOMOCOMY», BIIayKHbIE MpenapaThl «Pa3BUTHE HACEKOMOTO», «Pa3BUTHE JATYIIKH,
MuKkponpemnapart «Jpo3zoduna» (Hopma, MyTauuu GopMbl KPbLUILEB U OKPACKU TEJA).

JlaGopaTopHble M MpaKkTHYecKUe PadoThI:

Jlaboparopnasi padota Ne 1. «CpaBHeHHE BHUJOB MO MOP(POIOTHYECKOMY
KPUTEPUION.

Jlaboparopnas pabota Ne 2. «Onucanue NpUcrnocoO0IeHHOCTH OpraHu3Ma u eé
OTHOCHUTEJIBHOTO XapaKTepa.

Tema 2. Bo3HUKHOBeHMe U pa3sBUTHE )KU3HHU HA 3em.ie.

JloHay4yHblE TPEACTABICHUA O 3apOXKJICHUM >XU3HU. HayuHble rUnoTe3sl
BO3HMKHOBEHUSI KM3HM Ha 3emye: aOMOTreHe3 W MaHCIepMusi. XHUMHUYecKas
ABOMIONMS. AOHMOTEHHBIH CHHTE3 OpPraHWYECKUX BEIIECTB M3 HEOPTraHHMYECKHUX.
DKCIepUMEHTAIIBHOE MOATBEPKAECHUE XUMUUECKOH 3BoIfoMu. HavanbHblie STanbl
o6unonornyeckoit »Bomonuu. ['unoreza PHK-mupa. @opmupoBanue meMOpaHHBIX
CTPYKTYp U BO3HUKHOBEHHE MPOTOKJIETKHU. I[lepBble KIETKM W HX DBOJIOLMS.
DopMHUPOBAHUE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

PazButue xu3Hu Ha 3emuie mo 3paMm W nepuoaaM. Karapxei. Apxeiickas u
nporepo3orickass dpbl. [lameosoiickas 3pa u e€ Mepuoabl: KEMOPHUHCKHMA,
OPAOBUKCKHM, CHITYPUNCKUI, JEBOHCKUN, KAMEHHOYT OJIbHBIN, IIEPMCKHIA.

Me3o30Kckas 3pa v €€ NeEPUObl: TPUACOBBIN, FOPCKUH, MEJTOBOM.

Kaitno3olickass d3pa u €€ mNepuoabl: IMAJCOr€HOBbIA, HEOTCHOBBIM,
AHTPOTIOT€HOBBIM.

XapaKTepUCTUKA KIMMaTa M TeoJIOTHYeCKHX MmpoueccoB. OCHOBHBIE 3Tallbl
HBOJIIOIIMU PACTUTEIBHOTO U JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUU W
AKUBOTHBIX. [losIBI€HUE, pacUBET ¥ BBIMUPAHUE TPYIII )KUBBIX OPTaHU3MOB.

Cuctema OpraHUYeCcKOro MHUpa Kak OTpakeHHe 3BoJoIuU. OCHOBHBIE
CHUCTEMAaTUYECKHE TPYIIIbI OPraHU3MOB.

DBOJIIOIMS YeNIOBEeKa. AHTPOIOJIOTUS Kak Hayka. Pa3Butue nmpeacraBieHuid o
MPOUCXOXKJECHUN YelloBeKa. MeTonbl H3ydeHusi aHTpororeHeza. (CxoacTBa u
pa3inuus YeI0BeKa U KUBOTHBIX. CUCTEMATHYECKOE MOJIOKEHUE YEIIOBEKA.

JBuxymue cuibl (hakTopsl) aHTponoreneza. HacneactBeHHas H3MEHYMBOCTh
U ecTecTBEeHHBIN 0TOOp. OOIecTBeHHbI 00pa3 >KU3HW, W3TOTOBJICHUE OPYAHMA
TpyJAa, MBIIUJIEHUE, PEUb.

OCHOBHbIE CTaJIUHd U BETBU SBOJIOIMHU YEJIOBEKA: aBCTPAIONUTEKHU, YeloBek
yMmenbid, YenoBek npsaMoxoasmuid, YermoBeKk HeaHIEpPTaNbCKHM, YeloBek
pasyMHblii. Haxogku HcCKOmaeMbIX OCTAaTKOB, BpeMsl CYILECTBOBaHHUS, 00JacTh
pacrpocTpaHeHusi, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIusl.
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YenoBeueckue pacbl. OCHOBHbIE  OOJIBIIME  pachl:  €BPOINEOMIHAS
(eBpasmiickasi),  Herpo-aBCTpaliougHas  (PKBaTopuajibHas),  MOHTOJOMJIHAS
(a3maTcko-amepukaHckas).  UYepTbl  NPUCHOCOONEHHOCTH  IMpEACTaBUTENECH
YeJIOBEUECKUX pac K YCIOBHUSIM CYIIECTBOBaHUS. EAWHCTBO yenoBedYeCKHX pac.
Kpuruka pacusma.

JdeMoHcTpanum:

[Toptpetsr: ®@. Penn, JI. Ilactep, A. . Omapun, C. Mumiep, I'. FOpu, Y.
JlapBuH.

Tabmumel U cxembl: «Bo3nukHoBeHne ComHEUHOM cUCTEMbI», «PasButune
opraHuueckoro mupa», «PactutenvHas kietka», <«OKuUBOTHas  KIETKay,
«IIpokapuotnueckas kinerka», «CoBpeMEHHasi CHCTEMa OpPTraHWYECKOTO MHpay,
«CpaBHEHHE AHATOMUYECKUX YEPT CTPOCHMSI YEJOBEKAa M YEJIOBEKOOOpPa3HBIX
00e3bsin», «OCHOBHBIE MeCTa MaJCOHTOJOTMYECKMX  HAXOJOK  IPEJIKOB
COBPEMEHHOI'0 4eloBeKay, «JlpeBHeilmue ioam», «ApesHue mogm», «llepsbie
COBpPEMEHHBIE JTIOANY, «HeToBeuecKue paco».

O6opynoBanue:  mymskun — «IIpoucxoxaeHue  4denmoBeka»  (OIOCTHI
aBCTPAJIOMUTEKA, MUTCKAHTPONA, HEaHJEPTaIblla, KPOMAHBLOHIIA), CIICTIKH WIH
U300pakeHUsT KaMEHHBIX OpPYIUN MEepBOOBITHOTO 4YelOoBeKa (KaMHH-YOIIIEPHI,
pyouna, ckpebna), TreoxXpoHOJOrhYeckass TaOnuma, KoJuieKius «DopMbl
COXPaHHOCTU MCKONAEMBbIX )KUBOTHBIX U PACTCHHI.

JlaGopaTopHble M MpaKTHYeCKUe PadOThI:

[Ipaktuueckas padora Ne 1. «M3ydeHune ucKomaeMbIX OCTaTKOB PACTEHUN U
KUBOTHBIX B KOJUIEKLIHIX).

OKcKypeus «IBONIONUS OPraHUYecKoro mMupa Ha 3emuie» (B €CTeCTBEHHO-
Hay4YHBIN WM KpaeBeAYECKUI My3€eil).

Tema 3. Opranusmsl U OKpyKAaKIasi cpeaa.

DKoJIOrusl KaK HayKa. 3aJjaud U pa3feibl SKOJIOTuU. MeToabl 3KOJIOTHYECKUX
UCCJIEAO0BAaHUN. DKOJIOTHYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEIOBEKA.

Cpenpl oOuTaHUsT OPTaHU3MOB: BOJIHAs, HA3€MHO-BO3/YyIIHAs, MOYBEHHAs,
BHYTPUOpPTraHU3MEHHAsI.

Okonornueckue ¢aktopel. Krnaccudukamus SKOJOTHYECKUX (PaKTOPOB:
abnotuyeckue, OMOTHYECKHE U AaHTPOIMOTCHHbIE. JleWCTBHE 3KOIOTHYECKUX
(aKkTOpOB Ha OPTraHU3MBI.

Abunotnueckue (GakTophl: CBET, TEMIEPATYpPa, BIAKHOCTh. DOTONMEPHOIU3M.
[Ipucnocobnennst  OpraHU3MOB K  JIEWCTBHIO  a0MOTHYECKHX  (DaKTOPOB.
buonornueckne puTMBI.

buotnueckue akTopsl. Busibl 0MOTHUECKUX B3aUMOJIEUCTBUN: KOHKYPEHIHUSA,
XHITHAYECTBO, cMMOM03 u ero (opmel. [lapasutusm, koomepamus, MyTyalu3M,
KOMMEHCaIu3M (KBapTUPAHCTBO, HAxJICOHMYECTBO). AMEHCAIU3M, HEUTpaIu3M.
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3HaueHne OWOTHMYECKUX B3aUMOJEWUCTBHI ISl CYHIECTBOBAHMSI OpPraHU3MOB B
MPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTHKW nomyjsauud. OCHOBHBIE IOKAa3aTENH
MNOMYJSUMU: YHUCIEHHOCTb, IUJIOTHOCTh, POXJIa€MOCTh, CMEPTHOCTb, MPHUPOCT,
Murpanus. JJuHaMyka YuCIeHHOCTH MOMYJISIUU U €€ perysuus.

JdeMoHcTpanum:

[Hoptpetsi: A. I'ymOonbar, K. ®@. Pynbe, O. ['ekkens.

Tabmunpl u cxembl: kKapta «I[Ipupomnsie 30HB 3emin», «Cpenbl oOUTaHUS
opranu3mMoBy, «®Doronepuoanszm», «llonmynanun», «3aKOHOMEPHOCTH poOCTa
YUCJICHHOCTH NONyJaiuu uHdy3opun-rydenskuy, «llumniesbie nenmy.

JlaGopaTopHble M MpaKTUYeCKUe PadOThI:

Jlaboparopnas padora Ne 3. «Mopdomoruyeckne 0COOEHHOCTH pacTCHUN U3
Pa3HbIX MECT OOUTAHUSI.

JlaGopatopHas padota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIeYyCay.

[Ipaktuueckas padota Ne 2. «Iloacy€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUIOB
pacTEHUI.

Tema 4. Coo0miecTBa M 3KOJI0rMYEeCKHE CHCTEMBI.

Coo0mrectBo OpraHu3mMoB — OuoreHo3. CTpyKTypbl OMOIIEHO3a: BHI0Basd,
NpOCTpaHCTBEHHAs, Tpoduueckas (mumieBas). Buasi-nomuHantel. CBs3uM B
OuoIIEeHO3E.

Okonoruyeckue cucrembl (dkocuctemsbl). [loHsitue 00 »sKocucreMe u
ouoreornieHoze. @OYHKIIMOHAIbHbIE KOMIIOHEHTHI 3KOCHCTEMBI: TPOAYIEHTHI,
KOHCYMEHTBI, peayleHThl. KpyroBopoT BEIIECTB U MOTOK SHEPTHUH B HKOCUCTEME.
Tpoduueckue (nuiieBsie) ypoBHU d3K0ocHCcTeMBI. [TumieBsie nenu u cetu. OCHOBHBIE
MOKa3aTeIu SKOCHUCTEMBbI: OuoMacca, MPOAYKIHS. DKOJIOTHMUYECKHE IHUPAMHUJIbL:
NPOAYKIUU, YUCICHHOCTH, Omomacchl. CBONCTBa HKOCUCTEM: YCTOWYHBOCTD,
camoperymsiius, pazputue. CyKieccus.

[IpupoaHbie PKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCHCTEMa XBOWHOTO
WJIU IIUPOKOJIMCTBEHHOTO JIieca.

AHTpPOTNIOTEHHBIE ~ JKOCUCTEMBI.  ATpPOIKOCUCTEMBI.  YPOOIKOCHCTEMBI.
buonorunyeckoe 1 X031CTBEHHOE 3HAYEHHUE arpO3KOCHUCTEM U yPOOIKOCHCTEM.

buopasnooOpazue kak Qaxtop ycroiunBocTH 3KocucteM. CoxpaHeHue
OMOJOTUYECKOTO pa3HOOOpa3us Ha 3emiie.

Yyenne B. U. Bepnaackoro o Ouocdepe. ['panuiipl, coctaB U CTpyKTypa
ouocheprr. XKusoe BemectBo u ero QyHkmuu. OcoOeHHOCTH Omochepsl Kak
IJI00AJIBHOM 3KocHcTeMBbl. /[MHaMuyeckoe paBHOBeCHE M 0OpaTHas CBA3b B
ouocdepe.

KpyroBopoTsl BemecTB 1 OMOre0OXMMHUYECKHE LIUKIIbI 3JIEMEHTOB (yriepoaa,
azora). 30HaNbHOCTh Ouochepsl. OCHOBHBIE OMOMBI CYIIIH.

12



UYenoseuecTBO B Ouochepe 3emin. AHTPONIOTEHHbIE U3MEHEHUsI B Orocdepe.
['moGanbHbIe 2KOTOTHYECKUE TPOOTIEMBI.

CocyuiecTBoBaHHE MPUPOABI U yenoBeuecTBa. CoxpaHeHue OnopazHooOpasus
KaK OCHOBa ycToHuuBocTH Ouocheprl. OCHOBa pPALMOHAIBHOTO YIPABICHUS
NPUPOAHBIMU PECYPCAMU U UX UCMOJb30BaHME. J[OCTH)KEHHS OMOJIOTMHM M OXpaHa
MIPUPOJIBI.

JdeMoHcTpanum:

IToptpetsr: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuuel u cxembl: «llumessie nenu», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponubie coobmiectBay, «llenu nuranus», «IKoJOrMYecKas MNHUPAMUIAN,
«buocdepa n yenoBek», «IKocCUCTEMA MIUPOKOJIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOro  jeca», «buouneHos Bomoémay, «ArpoueHos», «lIpumepHbie
aHTPONOT€HHbIE BO3/IEUCTBUS Ha MPUPOAY», «BaxkHei1e HCTOUHUKH 3arpsi3HEHUS
BO3/lyXa U TPYHTOBBbIX BOoA», «llouBa — BakHeillas cocTaBistomias ouocheps»,
«®akTopel  gerpagauumud  nouB»,  «llapHukoBblii  3ddexT»,  «DakTOpHI
pPaIMoOaKTUBHOTO 3arpsisHeHUs Ouochepb», «OO0mas crpykrypa Ouocdepsi,
«Pacnpoctpanenne xku3Hu B Ouocdepe», «O30HOBBIM 3KpaH Ouocheps»,
«KpyrosopoT yriepona B Ouocdepe», «KpyroBopoT a3oTa B IpUpoae».

O6GopynoBaHue: Mojenb-anminkanus «Tunuuaeie OMOILIEHO3BI», TepOapuid
«PactutenbHbie coobiiecTBay, kKouiekiuu «bruonenos», «Bpeaurenu Baxxuenmmx
CEJIbCKOXO3IMCTBEHHBIX KYJIBTYP», FepOapuul U KOJUIEKIIMU PACTEHUN U )KUBOTHBIX,
NpUHAJIEKAIINE K pa3HbIM 3KOJIOTUYECKUM TpynnaM ogHoro Buaa, KpacHas kaura
Poccuiickoit  ®eneparnuu, H300paKECHHUS OXpaHIEMBIX BHIOB pACTCHHH U
KUBOTHBIX.
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IJNIAHUPYEMBIE PE3YJIbTATHBI OCBOEHHS ITPOI'PAMMBI 11O
BUOJIOTUN HA BA30BOM YPOBHE CPEJAHEI'O OBHIEI'O
OBPA30OBAHUA

Cornacio ®I'OC COO, ycraHaBiMBalOTCA TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHUSI OOydYaloOlIUMHCS MporpaMM  cpeaHero oOmero  00pa3oBaHUS:
JUYHOCTHBIM, METANIPEMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATHI

B cTpykType JIMYHOCTHBIX PE3YyJbTaTOB OCBOCHHS mpenMera «buoiorusy»
BBIICJICHBI CJICAYIOIINE COCTABIISIIONINE: OCO3HAHME OOYUYaIOIIMMUCA POCCUUCKOM
IPaXKIAHCKON UJICHTUYHOCTU — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONPEJACIICHUIO, HaJuYue MOTHBAlMM K  OOy4YeHHIO  OHWOJIOTHH,
I[eJICHANIPABIIEHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN JUYHOCTH Ha OCHOBE
KITFOUEBBIX IEHHOCTEH W HCTOPUYECKUX TPATULIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCSl PYKOBOJICTBOBATHCS B CBOEH
JIESATeIbHOCTH IIEHHOCTHO-CMBICJIOBBIMU  YCTAaHOBKAMH, TPHUCYIIMMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAJIUYHUE OSKOJOTHYECKOTO IPaBOCO3HAHMS,
CIOCOOHOCTH CTaBUTH 1LI€JIM U CTPOUTH KU3HEHHBIC TUTAHBI.

JIM4HOCTHBIC pe3yJbTaThl OCBOCHUA INpeaMera «buosorus» mocturaroTcs B
€IUHCTBE YYeOHOW W BOCIUTATEIBHOW JIESITCIBHOCTM B COOTBETCTBUM C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBbTYPHBIMH, UCTOPUUYECKUMHU U TYXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMH, MPUHATBIMU B OOIIECTBE IMpaBUJIaMH U HOPMaMH
MOBEJIEHUS W CIOCOOCTBYIOT TIpoIlecCaM CaMOIIO3HAHUS, CAMOBOCIIMTAHUS U
CaMOpAa3BUTHS, PpA3BUTUS BHYTPEHHEH TMO3UMLUMM JUYHOCTH, TATPUOTU3MA,
YBOKECHUS K 3aKOHY M IPABOIMOPAJKY, YEJIOBEKY TPyJa M CTaplieMy MOKOJEHHUIO,
B3aMMHOT'O YBa)KCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEIUI0 H
TpaJIuIUsIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickont denepanuu, npupoie u
OKPY’KAIOIIEH Cpee.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUA ydeOHOro mpeamera «buomorus»
JOJDKHBI OTPakaTh TOTOBHOCTH M CIIOCOOHOCTH 00YYaOIIMXCSI PYKOBOJICTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEHW IIO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHUCHTAIMH, TIO3UTHBHBIX BHYTPEHHHX  YOEXKJICHHH, COOTBETCTBYIOIINX
TPaJULIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIHIUPEHHUE >KU3HEHHOTO
OTbITa M OMbBITA JIEATEIBHOCTH B MPOIIECCE pealr3allii OCHOBHBIX HaIpaBJICHUM
BOCMUTATEJIbHOM AEATEIIBHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:kIaHCKOr0 BOCIMTAHMSI:

c(hOopMHUPOBAHHOCTh IPaKAAHCKOM MO3UIIHMHM 00YyJaIOMIerocss Kak akKkTHBHOTO M
OTBETCTBEHHOT'O WJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAaHHE CBOUX KOHCTUTYIIMOHHBIX IIPaB U 00513aHHOCTEH, YBOKCHHUE 3aKOHA
Y MPaBOTIOPSIAKA;
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TOTOBHOCTH K COBMECTHOM TBOPYECKOM AEATENbHOCTU TP CO3IaHUU YUEOHBIX
MPOEKTOB, PEIICHUHW Yy4YeOHBIX ¢ T[O3HABATENBHBIX 3aJlad, BBINOJIHECHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh ~ OMpPENENsATh COOCTBEHHYIO TIO3UILIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATD €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMHU YOCKICHUAMH, KYJIbTYPHBIMU IICHHOCTSIMH U
COLMAJIBHBIM TTOJI0)KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBITIOJHECHUS
y4eOHBIX, T[I03HABaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaKUTEIbHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJIECHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJIepKaHuS,

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU E€SATEIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUICKON IPaKIaHCKON UACHTUYHOCTH, MATPUOTHU3MA,
YBOKEHUS K CBOEMY HApOJly, YyBCTBAa OTBETCTBEHHOCTH Tiepe]; PonuHoii, roproctu
3a CBOM Kpail, cCBOI0 PoauHy, CBOM SI3bIK M KYJbTYpPY, IPOIUIOE U HACTOSIIEE
MHOTOHAIIMOHAJILHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHWE K IPUPOJHOMY HACJIEAMIO U MaMSITHUKAM MPUPOIBL,
NOCTH>KeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYAE;

CIIOCOOHOCTh OIIEHUBATh BKJIAJ POCCHMCKUX YYEHBIX B CTAHOBJICHHE H
pa3BuTHE OWOJOTMH, TMOHUMAaHUS 3HAUYEHHA OWOJOTMM B IO3HAHUU 3aKOHOB
OPUPOJIBI, B )KU3HU YeJIOBEKa M COBPEMEHHOTO 00IIIECTBA;

uaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIy>KeHHMIO W 3ammre OTteuecTsa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAaHME TYXOBHBIX [IEHHOCTEN POCCHMCKOT0O HApO/a;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTHPYSACH HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMUUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOLIEHHWE K CBOUM POJMUTEISAM, CO3/IAHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATHA L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUWE K MUPY, BKJIIOYas 3CTETUKY ObITa, HAYYHOrO H
TEXHUYECKOr0 TBOPUECTBA, CIOPTA, TPY1d, OOIIECTBEHHBIX OTHOIIECHUI;

MMOHUMAaHHE 3MOLMOHAIIBHOTO BO3JCUCTBHS AKUBOW MPUPOJIBI U €€ IEHHOCTH;
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TOTOBHOCTh K CAMOBBIPKEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUECKOM JINYHOCTH;

5) ¢usnyeckoro BocnuTraHus, GopMHPOBAHHMSA KYJbTYPbl 310POBbS U
IMOIMOHATBHOTO 0JIArONMOJIyYHs:

MOHUMAHUE U peaau3alius 3J0poBOro u 0€30mMacHOro o0pasa Ku3HH (310pOBOE
MUTaHKUe, COOJIIOICHUE TUTUEHUYECKUX TTPABUII M HOPM, COaTaHCUPOBAHHBINA PEKUM
3aHATHM W OTHbIXa, peryisipHas (Qu3nyeckas aKkTUBHOCTB), OEpekKHOro,
OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (hU3UYECKOMY U
NICUXUYECKOMY 3JI0POBBIO;

MOHUMAHHUE IIEHHOCTHW TMPaBWI WHIAUBUAYATbHOTO M  KOJJICKTHBHOTO
0€30MacHOr0 MOBEJACHUS B CUTYAIUX, YTPOXKAIOIINX 37J0POBBIO U )KU3HU JIIOJICH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX MPUBBIUCK (ymOTpeOiaeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHUS );

6) Tpy10BOro BOCIIMTAHMS

TOTOBHOCThH K TPYly, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPY10It00U¢E;

TOTOBHOCTh K AaKTHUBHOW JIESITEIBHOCTH TEXHOJOTMYECKOW M COIMAIbHOM
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEILHO
BBITIOJIHSITh TAKYIO ICSTEIbHOCTb;

UHTEpEC K pa3iuyHbiM cepaM MpoPecCHOHATBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ©  Peailu30BBIBATH
COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CHOCOOHOCTh K O0Opa3oBaHMIO M CaMOOOpa30BaHUIO Ha
IPOTSHKEHU U BCEH )KU3HU;

7) 3K0JIOTHYeCKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKH I1eJIecO00pa3HOe OTHOIICHUE K TPUPO/IE KaK HCTOYHHUKY KU3HU
Ha 3eMJIe, OCHOBE €€ CYIlIeCTBOBAHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKON KYyIbTYphl: NPHOOPETEHHE OIBITA
IUIAHUPOBAHUSI TIOCTYIIKOB M OIEHKM HUX BO3MOXKHBIX TIOCIEACTBUU IS
OKPY’KAIOIIEH CPEbI;

OCO3HaHUE TJ00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJieM U MyTed HuX
pelieHus;

CIIOCOOHOCTH UCTIOJIB30BATh MPHUOOPETAEMBbIEC TP U3YUCHUH OMOJIOTUH 3HAHU S
M YMEHMS [OpH pEHIeHUHu NOpoOieM, CBSI3aHHBIX C  paldOHAJIbHBIM
MPUPOJIONONIB30BAHUEM  (COONIOJICHHE  MpaBWJ  TOBEAEHUA B  IPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUSA B HKOCHUCTEMaX, OXpaHy BHUJOB,
aKocHUCTEM, Orochepsl);

AKTUBHOE HEMPUATHE JCUCTBUN, MPUHOCAIIUX BPEl OKPYKAIOIIEH NPUPOTHOM
cpeie, YMEHHE MPOTHO3UPOBATh HEOIArONpUATHBIE HKOJOTHUYECKUE TMOCIEeACTBUS
NpEeATPUHUMAEMBIX JICMCTBUIA U MTPEIOTBPAILATh UX;
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HaJMYHUE PA3BUTOTO HKOJOTHYECKOTO MBIIUICHHSI, SKOJIOTHICCKON KYIbTYPHI,
OTIBITa TeSTEHbHOCTH DKOJIOTHYECKOM HAIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMH B TI03HABATEIHHON, KOMMYHUKATHBHOW W COIMAIBLHOMN
MIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B TIPAKTUICCKOMN JMEATEITHHOCTH IKOJIOTHICCKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(OpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH W OOIIECTBCHHOW INMPAKTUKH, OCHOBAaHHOTO HA JUAJIOTe
KyJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOM M YHUTATEIBCKOW KYJIBTYphl KaK CpPEJICTBA
B3aMMO/ICHCTBHS MKy JIFOJIBMH ¥ TIO3HAHUS MUPA;

NOHMMaHWe crenuukn OWONOTMM Kak HayKH, OCO3HaHUS e€¢ pOjau B
(bOpMHUPOBAaHUHN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUHU IIEJIOCTHOTO
NpEeJICTaBlICHUsT 00 OKPY)KAIOIIEeM MHpE KaK O CIMHCTBE NMPHUPOIBI, YCIOBEKA W
oOmecTBa, B IO3HAHWHM NPHPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUH NPoOJIeM
COXPaHECHUS IPUPOJTHOTO PAaBHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHHU I COBPEMCHHOW ITUBUJIU3AIINM:
oOecIieueHUs] HOBOTO YPOBHS Pa3BUTHUS MEAMIIMHBI, CO3JIaHUE TCPCIICKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh  pecypcHble  MPOoOJeMbl  pPa3BUTHS
YeJIOBEYECTBA, NTOMCKA MyTel BBIXOJIa U3 II00aJbHBIX YKOJIOTHYECKUX MPOOJIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  Pa3BUTHIO,  PAMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHUM B LEJIAX
MOBBIIIICHUSI  OOIIEH KyJIbTYpbl, €CTECTBEHHO-Hay4HOW TIpaMOTHOCTH, Kak
COCTaBHOHM YacTH (PYHKIIMOHAIBHOM IPaMOTHOCTH OOy4Yaroniuxcs, hopMUpyeMoi
IIPU U3YYCHUN OUOJIOTHUH;

MOHMMAaHHUE CYIIHOCTH METOJIOB MO3HAHMUSI, UCIOJIb3yeMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh TIOJydyaeMble 3HAHUS [Jis aHaiu3a u
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIETO MHUpPA U MPOUCXOASAIINX B HEM W3MECHECHHH,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAY4YHBIX (AKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TIOYYE€HUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONh30BaTh OMOJOTHYECKUE 3HAHUS IS
penIeHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsIX;

OCO3HAHHE IIEHHOCTH HAYYHOM MIESATEIHbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO M MCCIIEOBATEIIBCKYIO ACATEIHHOCTh WHANBUYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K  HEMPEPHIBHOMY  OOpPa30BaHUIO W
caM000pa30oBaHUIO0, K AKTUBHOMY IIOJTYyYCHHUIO HOBBIX 3HAHWW TIO OWOJOTUU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMHU.
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METANPEIMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIE pe3yIbTaThl OCBOCHUS y4eOHOTro mpeameTa «buosorus»
BKJIFOYAIOT: 3HAYUMbIE 711  (POPMUPOBAHUS MHPOBO33PCHUS OOYJAIONTUXCS
MEXIUCITUTUTMHAPHBIC (MEKIIPEAMETHBIC) OOIICHAYYHBIC MOHATHS, OTPAXKAIOIIUE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa M CHCHU(PUKY METOIOB TO3HAHUS,
HCITOJIE3YeMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHs, SBICHHE, MPOIIECC,
CUCTeMa, Hay4YHBIM (aKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TECOPHSI,
UCClIeI0BaHre, HAOI0IeHUE, U3MEPECHHE, SKCIICPUMEHT U IPYTUX ), YHUBEPCATbHBIC
yuyeOHbIC JCHCTBUS (ITO3HABATENbHBIC, KOMMYHUKATHBHBIC, PETYJSTHBHBIC),
oOecrieunBaromuye GOpMUPOBaHUE PYHKIIMOHAIBHON TPAMOTHOCTH M COITUAITBHOM
KOMIIETEHIIUN  OOYyYaroIIUXCs, CIOCOOHOCTh  OOYYalOMIUXCS  HMCIOJIB30BAaTh
OCBOCHHBIE MEKIUCITUTUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS U YHUBEPCATbHBIC
y4eOHbBIC JICHCTBHS B TIO3HABATEILHOM U COITUAIBHON MTPAKTHKE.

MeranpeIMEeTHbIE PE3yJbTaThl OCBOCHHUS IMPOTPAMMBI CPEIHEr0 OOIIero
o0pa30oBaHUs JTOJDKHBI OTPaXKaTh:

Osiaaenune YHHBEPCAJbHBIMH y4eOHBIMHA MO3HABATEJILHBLIMH
JefCTBUSIMU:

1) 6a30Bble JIOrHYECKHe TeCTBHS:

CaMOCTOSITEIbHO  (OPMYJNIMpPOBAaTh M aKTyaJu3UpoOBaTh  IpodiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh TMPU OCBOSCHUM 3HAHUW TPUEMBI JIOTHYECKOTO MBINIICHUS
(ananu3a, cuHTE3a, CpaBHEHMUsI, KilaccupUKaIK, 0000IIeHNs ), paCKPBIBATh CMBICT
OMOJIOTMYECKUX TOHATUH (BBIACISATh MX XapaKTepHbIEC MPHU3HAKH, YCTaHABINBATH
CBSI3U C IPYTUMHU TTOHATHSIMH);

OTIpENENATh 1IeN JACATEIbHOCTH, 3ajaBas TmapamMeTpbl W KPUTEPUU HX
JTOCTH)KCHUS, COOTHOCHTH PE3YJIbTAThI ICSITEIHBHOCTH C TTOCTABICHHBIMH IEJISIMU;

WCITOJIH30BaTh OMOJIOTHYECKUE IMOHATHS ISl 0OBSICHEHUS (PAKTOB U SBICHUU
YKWBOU IPUPOJBI;

CTPOHUTH JIOTHUECKHE PACCYXICHHS (MHIAYKTHBHBIC, JEIYKTHBHBIC, II0
AQHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH W IPOTHUBOPEYHS B paccMaTpPHBAEMBIX
SIBIICHUAX, (DOPMYJIMPOBATH BHIBOJIBI U 3aKITFOUCHUS;

IPUMEHSATH CXEMHO-MOJICITBHBIC CPEICTBA JUIS MPEICTABIICHUS CYIIECTBECHHBIX
CBS3¢ W OTHOIICHWH B M3y4aeMbIX OHMOJOTHYECKHX OO0BEKTaX, a TaKKe
MPOTHBOPEYHMI PA3HOr0 poja, BBISIBICHHBIX B Pa3IMYHBIX HHOOPMAIIMOHHBIX
HCTOYHHKAX;

pa3pabaTeiBaTh IIaH PEIICHHS MPOOJIEMBI C YUETOM aHaIM3a HUMEIOIIHXCS
MaTepHUalIbHBIX U HEMaTepHUaIIbHBIX PECYpPCOB;
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BHOCUTbH KOPPEKTHUBBI B I€ATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLICHUBATh PUCKH MOCIEACTBUI JAESTEIbHOCTH;

KOOPJMHUPOBATH U BBIIIOJIHATH pa0OTy B YCIOBUSAX PEaJIbHOT0, BAPTYaIbHOTO
1 KOMOMHUPOBAHHOT'O B3aUMOJACHCTBUS;

pa3BUBaTh KPEATUBHOE MBILIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKUE eHCTBHA:

BJIa/I€Th HABbIKAMU YYEOHO-UCCIIEI0BATENbCKON U IPOEKTHON IE€ATEIbHOCTH,
HaBbIKAMHM  pa3pelieHus MpoOJieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSTEIILHOMY MOMCKY METO/IOB PEIICHUS TPAKTUUECKUX 3aa4, IPUMEHEHUIO
Pa3TUYHBIX METOJIOB MO3HAHUS;

UCIIOJIb30BaTh PAa3jIMYHbIE BHUABl JIEATEIBHOCTH IO TMOJYYEHHI0 HOBOTO
3HaHMSI, €ro HHTEpPHpeTaluH, NPeoOpa3OBaHUI0 U TMPUMEHEHHIO B Y4YEOHBIX
CUTYallUsIX, B TOM YKCJIE PU CO3/IaHUH YUEOHBIX U COLMATBHBIX IPOEKTOB;

(dbopMHUpOBaTh HAYYHBIN TUN MBIIUICHUS, BIaI€Th HAYYHOU TEPMHUHOJIOTHUEH,
KJIIOYEBBIMU TIOHSITUSIMU U METOJIaMH;

CTaBUTh M (OpMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTeIbHOU
JESTENBHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh MPUYMHHO-CJICJACTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/avy,
BBIJIBUTaTh TUIIOTE3Y €€ PELIECHUs], HAaXOAUTh apIyMEHTHI ISl J0KA3aTEIbCTBA CBOMX
YTBEpXKICHUH, 3a7jaBaTh IapaMeTpbl U KPUTEPUU PELICHMUS;

aHAJIM3UPOBATh TIOJYYEHHbIE B XOJE pEUIeHUs 3a7aud pe3yJbTaThl,
KPUTUYECKU OLIEHUBATh UX JJOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLICHKY HOBBIM CUTYAallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

OCYILECTBJIATH 1I€JIEHAIIPABICHHBIM IMOUCK IEpPEeHOCa CPENCTB U CIOCOOOB
AecTBUA B IPO(hecCHOHANIBHYIO CPENY;

yMEThb MEPEHOCUTh 3HAHUS B IO3HABATEJIBHYIO M IPAKTUUYECKYIO0 00JacTu
KU3HEEATEIBHOCTH;

YMETb HHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIIBUTaTh HOBBIE WJEW, MpPEUIaraTb OpUTMHAIbHBIE MOAXOABI U PEIICHMS,
CTaBUTb MPOOJIEMBI U 33/1a4H, TOMYCKAIOINE albTEPHATUBHbIC PELICHHUS.

3) padora ¢ ungopmanmeii:

OpPUEHTHUPOBATHCS B PA3IMYHBIX HCTOUHHUKAX MH(OpManuu (TeKcTe yueOHOTro
nocoOusi, HAy4YHO-TIONMYJAPHOM JUTepaTtype, OHOJOTHYECKHX CIOBapsAX U
CIPAaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax NaHHbIX, B VHTepHeTe), aHaIM3UPOBATH
MH(GOPMAIUIO PA3IMYHBIX BUIOB U (DOPM MpPE/CTaBICHUS, KPUTHUECKU OLIEHUBAThH
€€ JOCTOBEPHOCTh U HEPOTUBOPEUYHUBOCTb;
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dbopMynUpOBaTh 3aMpOChl U MPUMEHSTh PA3TUYHBIE METOJIBI MPHU TOUCKE U
otOope Ouonornueckoi MHGOpMaALUU, HEOOXOUMON ISl BBIMOJHEHUS! y4EOHBIX
3ajay;

MpuoOpeTaTh OMNbBIT HCMHOJAB30BaHUA HH(OPMALMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYpPY aKTUBHOI'O MCIIOJb30BaHUS Pa3IUYHbIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSAATEJIbHO ~ BBIOMpaTh  ONTHUMAJIbHYIO  (OpMy  Npe/CTaBICHUS
Ounonornyeckoil uHPpopManuu (cXeMbl, rpaduKH, AUArpaMMBbl, TAOIHILIbI, PUCYHKHU U
Apyroe);

UCIIOJIb30BaTh HAy4YHbIM $3bIK B KayeCTBE CpeAcTBa Npu paboTe C
Oouosiornueckor umHGOpMaALME: TPUMEHATh XUMHUYECKUEe, (U3NYECKHE U
MaTEeMaTUYECKUE 3HAKU U CUMBOJIBI, (OpMYIbl, aOOpeBHATYpY, HOMEHKJIATYpY,
UCIIOJIb30BaTh M MpeoO0pa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CpEICTBa
HaTJISTHOCTH;

BJIAJ€Th  HABBIKAMU  paclo3HaBaHWUA U 3alUTBl  WH(oOpMammw,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBJaieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMU A€HCTBUSIMH:

1) obmenue:

OCYIIECTBIISITh KOMMYHUKAILIUK BO BCeX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JMAJIOT€ WM TUCKYCCHU IO CYIIECTBY OOCYKJTaeMOl TeMbl (yMEHHE 3a/1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXKICHHS OTHOCUTEIBHO BBINOJIHEHUS IMpeasiaracMoi
3aJlayd, YYUTHIBATh MHTEPECHl U COTIACOBAHHOCTh MO3WIIUNA APYIHMX yYaCTHUKOB
JUanora wiv JUCKYCCHH);

pacno3HaBaTh HeBepOajdbHbIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPENOCHUIOK BO3HHUKHOBEHHUS KOH(JIUKTHBIX CHUTYyaIlUi,
YMETh CMSTYaTh KOH(MDIUKTHI U BECTU TIEPETOBOPHI;

BJIQJIETh PA3JIMYHBIMU CIIOCOOAMM OOIIEHUS W B3aUMOJCHCTBUS, MOHUMATh
HaMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEIHLHOE OTHOIIEHUE K COOCCETHUKY
U B KOppeKTHOU popme GopMyIupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOYKY 3PEHUSI C HCIOJIb30BaHUEM
S3bIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1esITeIbHOCTh:

NOHUMAaTh U HMCHOJb30BaTh MPEUMYIIECTBA KOMAH/IHOW W WHIWBHUAYaJbHOU
paboThI pH perIeHNN OMOTOTUYECKON MPOOIEeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (hOPM B3aUMOACHCTBUS TP PEUICHUN yU4eOHOM 3a/1a4u;

BBIOMpATh TEMAaTUKy M METOJIbI COBMECTHBIX IEHUCTBUN C YYETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEHN Ka)KJIOT0 YieHa KOJIIEKTHUBA;

MPUHUMATh 1M  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BHIBATH U
KOOPJIMHUPOBATh JECUCTBUA IO €€ JIOCTHUXKEHUIO: COCTABJATH IUIAH JICHCTBHM,
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pacupenensaTh poJd C YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pE3yJbTaTbl
COBMECTHOU paboThI;

OLICHMBATh KAYECTBO CBOET0 BKJIaJa M KaX/JI0I0 yYaCTHUKA KOMAH bl B OOIIHIA
PE3yJIbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE TPOEKTHI, OIEHWBATh HJAEH C TIO3UIIMHM HOBU3HBI,
OPUTHMHAJILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh MMO3UTUBHOE CTPATErMUYECKOE TMOBEACHHE B PA3IMYHBIX
CUTYaIUsX, IPOSIBISATH TBOPUECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJaieHNe YHUBEPCAJTLHBIMH PEryJISTUBHBIMU AeHCTBUSIMH:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUA Ui BBISBICHUS MpoOJIeM U HX
pelieHus B )KU3HCHHBIX U YUEOHBIX CUTYAIUSIX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUN LEJeBble W CMBICIOBBIC
YCTAaHOBKH B CBOUX JICMCTBUSAX M IMOCTYIKaxX IO OTHOIICHHUIO K XUBOWU IPHUPOJIE,
CBOEMY 3/I0POBBIO U 3/I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJILHO OCYIIECTBISATh MO3HABATEIbHYIO JI€ATEIBbHOCTD, BBISBISTH
poOJIeMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIC 3a/1a4d B 00pa30BaTEIbHOM
JESATeIbHOCTH Y KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEIILHO COCTABJISATH IJIaH PEIICHUS TPOOJIEMBI C YUETOM UMEIOIIMXCS
pECYpCcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPENOUTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMPATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JIeaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH 32
peuieHue;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO IIMPOKON SPYIUIIHH B
pa3HBIX 00JIaCTIX 3HAHWW, ITOCTOSHHO IIOBBIIIATh CBOW 00pa3oBaTeIbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyallUsIM, BHOCUTb KOPPEKTUBBHI B NIESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQJICTh  HABbIKAMU  TO3HABAaTEIBHOM  pEQIEKCMH  KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaHHWM, MCTIOIb30BaTh MPUEMBI PEQIICKCUU JJIST OIEHKH CUTYyalnH, BBIOOpa
BEPHOI'O PELIEHUS;

YMETh OLICHUBAaTh PUCKM W CBOEBPEMEHHO MNPUHUMATh PEIICHHS MO HX
CHUKEHUIO;

MPUHUMATh MOTHBBI M AapryMEHThl JAPYTUX MpH aHAIU3€ PE3yIbTaTOB
NEeATEeNIbHOCTH;
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3) npuHsTHE Ce0S M APYTrUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HEIOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI M AapPryMEHTHl JAPYIMX I[PH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

NHNPEIMETHBLIE PE3YJIBTATHBI

[IpeamerHbie pe3ynabTarhl ocBoeHuss mporpamMmmbl COO mo Ouosoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crenupuyeckue s yueoHoro npeamMera «buosorus»
Hay4HbIC 3HAHUS, YMEHHS U CIIOCOOBI JEHCTBUM MO OCBOCHMIO, HHTEPIIPETAIUUA U
npeoOpa3oBaHUI0 3HAHUM, BUJBI JEATECIBHOCTH MO TMOJYYEHHUIO HOBOTO 3HAHUS U
NPUMEHECHHUIO 3HAHUM B PA3IMYHBIX YYEOHBIX CHUTYyaIlUiX, a TaKXKe B peallbHbIX
KU3HEHHBIX CHUTYyallusAX, CBS3aHHBIX ¢ Ouosorueir. B mporpamme mnpeameTHbie
pe3yabTaThl IPEJACTABICHBI IO roJaM 00y4YeHHUS.

[IpenmeTHble pe3ynbTaThl OCBOEHUsA ydyeOHoro mpeamera «buonorus» ¢ 10
Kjlacce NOJKHbI OTPAXkKaTh:

c(hOopMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTHU B CUCTEME HAyYHOTO
3HaHMSI €CTECTBEHHBIX HAayK, B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOW KApTUHBI MUpa U HAy4YHOIO MHUPOBO33PEHHUSA, O BKJIAJAE POCCUHCKUX U
3apyOeKHBIX y4EHBIX-OMOJIOTOB B pa3BUTHE OWUONOTHH, (PYHKIIMOHATILHON
IPAMOTHOCTH Y€JIOBEKA JJIsI PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHE pPacKpbIBaTh COJEpKaHHE OMOJOTHMYECKHX TEPMHUHOB U TOHATHA:
KU3Hb, KJIETKa, OPTraHu3M, MeTa0013M (0OMEH BEIIECTB U MPEBPAICHUE YHEPTUN),
romMeoctad (CaMmMOperyJysiiusi), YypOBHEBas OpraHU3alMsl JKUBBIX CHCTEM,
CaMOBOCIIPOU3BEACHUE (PEMPOAYKIIUS), HACIEICTBEHHOCTh, U3MEHYMBOCTD, POCT U
pa3BUTHE;

yMEHHE Wu3JlaraTh OWOJOTUYECKUE TEOpHH (KJIETOYHAs, XPOMOCOMHasl,
MyTallMOHHAsA, IICHTpajlbHAs JIOTMa MOJICKYJIApHOW Ouonorum), 3akoHbl (I
Meungnensa, T. Moprana, H. 1. BaBunoBa) u yuenus (0 1eHTpax MHOrooOpasusi u
MPOUCXOXKIEHUS KyIbTYpHBIX pacTteHuid H. 1. BaBunosa), onpenensiTe rpaHuilbl UX
MIPUMEHHUMOCTH K KUBBIM CHCTEMAaM;

yMEHHE BIAJETh METOJaMU HAYyYHOTO TTO3HAHUS B OMOJOTHU: HAOTIOIEHUE H
ONMCAHUE KUBBIX CHCTEM, MPOLECCOB W SIBICHWUW, OPraHU3alMs U IPOBEICHUE
OMOJOTUYECKOTO IKCIIEPUMEHTA, BBIJIBUIKEHUE TUITOTE3bI, BHISIBICHUE 3aBUCUMOCTH
MEXIY HCCIeAYyEeMbIMU BEIUYMHAMH, OOBSICHEHUE TIONYyYCHHBIX PE3YyIbTaTOB,
WCIIOJIb30BaHHBIX HAYYHBIX MOHSTHH, TEOPUM M 3aKOHOB, YMEHHE JI€JIaTh BbIBOJIbI
Ha OCHOBAaHUHU MOJYYEHHBIX PE3YJIbTATOB;
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yYMEHHUE BBIICISTh CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
AYKapHoOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
MPOLIECCOB: OOMEHA BEILIECTB W IMPEBpAIlEHUs] PHEPruu B KIETKe, (POTOCHHTE3A,
IUIACTUYECKOTO0 W SHEPreTUYecKoro oOMEHa, XEMOCHHTE3a, MHUTO03a, Meio3a,
OTUIOJIOTBOPEHUS, Pa3MHOXKEHUS, WHIAUBUIYAJIBLHOTO PAa3BUTHS  OpPraHu3Ma
(oHTOTEHE3);

yMEHUE MPUMEHATHh MOJYYEHHbIE 3HAHUS ISl OOBSICHEHHS] OMOJIOTHYECKHUX
IIPOLIECCOB U SIBJIICHUM, U1 IIPUHATUSA NPAKTUYECKUX PELICHUN B IOBCEIHEBHOM
KU3HU C LEeJpl0 obecneyeHHs O€30MacHOCTU CBOErO 370pOBbS U 30POBBS
OKpPYXAaIOIUX JII0AeH, COOMI0IEHNsI HOPM I'PaMOTHOT'O MOBEJICHUS B OKPY>KarOIIeH
OPUPOJHON cpelle, NMOHMMaHWE HEOOXOJUMOCTH HCIOIB30BAHUS JTOCTHXKEHHM
COBPEMEHHOM ouoaoruu u OMOTEXHOJIOTUHI TUTSI pPaLMOHAIEHOTO
IPUPOIOIOIH30BAHUS;

yMEHHE peliaTh »dJEMEHTapHble TeHEeTHYEeCKHMEe 3aJayd Ha MOHO- U
IUTHOPUAHOE CKpEIIMBAaHUE, CLEMJIEHHOE HACIEOBAaHUE, COCTABISTh CXEMBI
MOHOTHOPUTHOTO CKpEUIMBAaHUS I MPECKa3aHusl HACIEJOBaHUS MPU3HAKOB Yy
OpraHU3MOB;

yYMEHHE BBITIOJNHATH JA0OpAaTOPHbIE U TPAKTHYECKHUE PaldOThl, COOMIOAATH
nmpaBuia mpu padbore ¢ ydeOHBIM U JIaOOpaTOPHBIM 000pPYIOBaHUEM;

yMEHHE KpPUTUYECKH OIICHUBAaTh M HWHTEPHPETUPOBATH HMHPOPMALIUIO
OMOJIOTUYECKOTO  COJEP’KaHUs, BKIIOUAIOIIYIO TICEBJOHAYYHBIE 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpeICcTBa MaccOBOW MH(OpMAIUKU, HAyYHO-TIOMYJISIpHbIE
MaTepHalibl), ITUYECKHUE aCIEeKThl COBPEMEHHBIX HCCIIEIOBaHUNA B OHOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO37aBaTh COOCTBEHHBIE NHCHMEHHBIE W YCTHBIE COOOIICHHS,
000011ass OMOOrHYecKyr0 HHPOPMAIIUIO M3 HECKOJBKUX MCTOYHUKOB, TPAMOTHO
UCITOJIH30BaTh MOHATUWHBIN armapat OHOJIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOCHHS y4ueOHOTro mpeameta «buomnorus» 6 11
Kjlacce NOJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCThH 3HAHUN O MECTE U PO OUOJIOTHMH B CHCTEME HAyYHOTO
3HaHHMSI €CTECTBEHHBIX HAayK, B (OPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
Hay4YHOW KapTHHBI MHUpa M HAy4YHOTO MHPOBO33PEHHS, O BKIIAJIE POCCHUMCKUX H
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (DYHKIIMOHAILHON
IPAaMOTHOCTHU Y€JIOBEKA JJI PEIICHUs] )KU3HEHHBIX 33/1a4;

YMEHHE PAaCKpPhIBATh COICPKAHUE OMOTOTUIECKUX TEPMUHOB U TTOHSATHI: BUI,
MONYJISIUS, TeHO(OH, HBOJIONUSA, ABUXKYIIUE CHIIBI ((DaKTOpbl) SBOIIOLNH,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BUI000pa30BaHUE, JKOJOTHYECKHUE (PaKTOPHI,
AKOCHUCTEMA, NPOJYIEHTbI, KOHCYMEHTBI, pPEAYLUEHTbl, LENU MHUTAHUS,
JKOJIOTHYEeCKas Mupamuia, OroreoreHos, onocdepa;
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yMEHHE W3JIaraTh OWOJIOTHYECKHE TeopwH (IBOJIONHMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKas TEOPHs DBOJIONHH), 3aKOHBI W 3aKOHOMEPHOCTH
(3apoapieBoro cxoncrtsa K. M. bapa, uepenoBanusi riaBHBIX HAmpaBICHUN H
nytet sBomoruu A. H. CeepuioBa, yuenus o ouochepe B. . Bepnanckoro),
OTIPEISISITh TPAHUITBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yYMEHHE BIIAJIETh METOJaMU HAYYHOTO MTO3HAHUS B OMOJIOTHU: HAOIIOICHUE H
OIMCAHKME JKUBBIX CHCTEM, IMPOIECCOB W SIBICHHM, OpPraHu3aiys W IMPOBEIACHHUEC
OMOJIOTHYECKOTO IKCIIEPUMEHTA, BBIIBHIKEHUE THITOTE3bI, BBISBIICHHE 3aBUCUMOCTH
MEXIy HCCIICIYEMbIMH BEIMYUHAMH, OOBSICHCHHE TIOJYyYCHHBIX PE3yJbTaTOB,
MCIIOJIb30BAaHHBIX HAYYHBIX MOHSATUH, TCOPUH U 3aKOHOB, YMCHHE JI€JaTh BBIBOIBI
Ha OCHOBaHWH TMOJIYYCHHBIX PE3yJIbTATOB;

YMCHHE BBIJICIATh CYIIECTBCHHBIE NPHU3HAKH CTPOCHHS OHOJIOTHYCCKUX
O0OBEKTOB: BHUIOB, TMOMYJSANHA, TPOIYICHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOreolleHO30B U JKOCHUCTEM, OCOOEHHOCTH TMPOLIECCOB: HACIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUs, MPUCIOCOOICHHOCTH
OpPraHU3MOB, JICHCTBHS JKOJOTHYCCKHUX (PAKTOpPOB Ha OpraHU3MBI, IEepeHOca
BEIICCTB M IIOTOKA DHEPrUM B IKOCUCTEMaxX, aHTPOIOTCHHBIX HW3MCHCHHHA B
HKOCUCTEMAX CBOCH MECTHOCTH, KPYrOBOpOTa BEHICCTB U OHOTCOXMMHYCCKUX
ITUKJIOB B Onocdepe;

yMEHHE TPUMEHSTh MOJYYEHHBIE 3HAHUSA I OOBSICHEHUs OUOJOTMYECKUX
IPOLIECCOB U ABJICHUM, ISl MPUHATUSA MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOM
KU3HA C LEJIpl0 oOecrieueHus O€30MacHOCTH CBOErO 3J0POBBS W 3II0POBbS
OKPYXAIOIIUX JIFOICH, COOTI0OIEHUS HOPM IPAaMOTHOTO MOBE/ICHUS B OKPY KaOIIEH
NPUPOJHON Cpelle, MOHMMaHUE HEOOXOJUMOCTH HWCIIOIB30BAHUS JTOCTHKECHHM
COBPEMEHHOW OMOJIOTUU ISl pallUOHAITBHOTO MPUPOIOTIONE30BAHUS;

yYMEHHE pelIaTh dJIeMEHTapHbIE OMOJOTUYECKUE 3a/1ayl, COCTABISITH CXEMBI
MEpEeHOCAa BEIECTB U SHEPTUU B HKOCUCTEMAaXx (LIEMU MUTAHUS );

YMEHHE BBITIONHITH JA0OpPATOPHBIE U TPAKTHYECKHE PaldOTHI, COOMIOAATH
mpaBmiIa nmpu padboTe ¢ yueOHBIM U JaOOPaTOPHBIM 000PYIOBAHHEM;

YMEHHE KPUTUYECKH OIICHUBAaTh M HWHTEPHPETHPOBATH HHGPOPMAIIUIO
OMOJIOTUYECKOTO COJEP’KaHUS, BKIIOUAIONIYIO TICEBJOHAYYHBIC 3HAHHS U3
Pa3TUYHBIX HCTOYHUKOB (CpPEICcTBa MacCOBOM MH(OpMAIUU, HAyYHO-TIOMYJISIPHBIC
MaTepuasibl),  paccMaTpuBaTh  TJIOOAIBHBIE  DKOJIOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, ((OPMHUPOBATH MO OTHOIICHHUIO K HUM COOCTBEHHYIO TTO3UIIUIO;

yMEHHE CO37aBaTh COOCTBEHHBIE NHCHMEHHBIE W YCTHBIE COOOIICHWSI,
00001mast OnoorMYecKyt0 WH(PpOpMaII0 W3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh NOHATUUHBIN anmapaTt OMOJOTHUH.
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TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KoaunyecTBo 4acoB

Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (L (POBbHIE)
Konrpoabubie | IIpakTuyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoTsbI padoThI
bubmmoreka [{OK
1 b 2 0.5
HOMOTILE K Hayka https://m.edso0.ru/7f41c292
bubmmoreka [{OK
2 X 1
HIBBIC CHCTENBL I HX OpTaHsatiit https://m.edso0.ru/7f41c292
. bubnuorexa [JOK
3 X 8 1
MMHYECKHI COCTaB M CTPOCHUE KIETKH httos://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 K 6
HISHEACHTCIRHOCTD IGICTEN https://m.edsoo.ru/7f41c292
5 Pa3zmHOXeHuEe ¥ MHAUBUIYAJIBHOE 5 1 bubnuorexa [JOK
pa3BHUTHE OPraHU3MOB https://m.edso0.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 15 bu6moreka [IOK
OpraHu3MoB ' https://m.edso0.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 bubnuorexa [JOK
OMOTEXHOJIOTUU https://m.edso0.ru/7f41c292
bubmuoreka [JOK
8 IT 1 1
POMEHCTORHA STTEUTAI https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 34 1 4

I[TPOTPAMME
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11 KJIACC

KoaunuyecTBo 4acoB

Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (L (POBbIE)
Kourpoububie | IIpakTHyeckue
n/m | mporpamMmmsl Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoTsbI padoThI
1 DBOJIIOIIMOHHAST OMOJIOTHS 9 1 bubmorera [JOK
https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHME U pa3BUTHE )KU3HU HA bubnuorexa [JOK
2 9 0.5
3emie https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
3 O 5 1
PTAHHSMEL H OKpy>atomas cpea https://m.edsoo.ru/7f41cc74
4 Coo01ecTBa ¥ 3KOJIOTHYECKHE CHCTEMBI 10 bubmorexa [TOK
https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
5 IT 1 1
POMEIKYTOTHAS STTECTALIA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10
- 34 1 2.5

I[TPOTPAMME
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