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COIEPKXAHUE OBYUYEHUA
10 KJTACC

Tema 1. buosiorusi kKak Hayka (2 yaca)

buonorus kak Hayka. CBsi3b OMOJOTHH C OOIIECTBEHHBIMU, TEXHUYCCKUMU U
JIPYTUMHU €CTECTBEHHBIMU HaykaMmu, (uiocodueil, S3TUKOWU, SCTETUKON U IPABOM.
Ponw O6uonoruu B GopMHpPOBAHWK COBPEMEHHON HaydyHON KapTuHBI Mupa. Cucrema
OMOJOTHYECKHUX HayK.

Metoapl TMO3HAHMS KHBOW TPUPOABI (HAOMIOACHUE, IKCIIEPUMEHT, OMKCAHHUE,
U3MepeHue, Kiaccudukanus, MoIeIMPOBaHUE, CTATUCTUYECKAst 00pabOTKa JaHHBIX).

JlemoHcTpanuu:

[Toptpetst: Y. Hapsun, I'. Mennens, H. K. Konsios, k. Yorcon nu ®@. Kpuk.

Tabmuupl 1 cxeMbl: «MeTo/Ibl TO3HAHMS )KUBOU PUPOIBD.

JlabopaTopHbie U NpaKTHYECKHE PA0OTHI:

[Ipaktuueckass pabora Ne 1. «Mcmonb3oBaHHE pa3IMUYHBIX METOJIOB TpU
U3YYCHUH OUOTOTHYECKUX OOBEKTOBY.

Tema 2. ’Kusble cuctembl M X opranuzanus (1 gac)

Kusbie cuctembl (OMOCUCTEMBI) KaK MpeAMeT U3ydeHus Ouosioruu. Otiauuue
YKHABBIX CUCTEM OT HEOPTAHUYECKOUN MPUPOIBI.

CaoiicTBa OMOCUCTEM M HX pa3zHOOOpa3ue. YPOBHU OpraHU3AIMH OMOCHUCTEM:
MOJICKYJIAPHBIN, KJIETOYHBIA, TKAHEBBIM, OPTaHU3MEHHBIN, MOMYJISIIMOHHO-BUI0BOM,
AKOCUCTEMHBIN (OMOTeOLIEHOTUYECKUI ), OUOC(hEpHBI.

JdemoHcTpanuu:

Tabmuubr 1 cxembl: «OCHOBHBIC TMPU3HAKK KU3HW», «YPOBHU OpraHU3alUU
YKABOU IIPUPOIBI».

O6opynoBanue: mojaenb MoJiekyibl JIHK.

Tema 3. Xumnueckuii cOCTaB U CTPOEHHUE KJIETKH (8 4acoB)

XUMHUYECKHM COCTaB KJIETKM. XHMHUYECKHUE DIJIEMEHTHI: MaKpOSJEMEHTHI,
MUKpPO3JIEMEHTHI. BoJla 1 MUHEpaIbHbIE BEIIECTBA.

OyHKIMM BOABI M MHUHEpaJbHbIX BemecTB B kierke. [lomnepxkanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB u cTpoeHue O€IKOB. AMHHOKHCIOTHI — MOHOMEpHI OEJKOB.
He3zameHnumble U 3aMeHUMBbIE aMUHOKUCIIOTHI. AMWHOKHUCIOTHBIA COCTaB. Y POBHHU
CTPYKTYphl ~ OCIKOBOW  MOJEKyJNbl (TMEpBUYHAS, BTOPHYHAS, TPETUYHAS W
YeTBEPTUYHAS CTPYKTypa). XUMUYECKHUE CBOMCTBA 0eIKoB. buonorndyeckue GyHKIum
OEeJIKOB.



depMeHThl — OHoJorhuYeckre KaranuzaTopbl. CTpoeHue (epMeHTa: aKTUBHBIN
HeHTp, cyoctpatHas crneuupuyHocts. Kodepmentsl. Butamunbl.  OTianuus
(epMEHTOB OT HEOPTAHUYECKUX KATAIN3aTOPOB.

VYrieBoapl: MOHOCaxapuabl (TJIIOK03a, pudo3a U Je30KcHpru003a), Aucaxapuibl
(caxapo3a, JaKkTo3a) U MoJucaxapuisl (Kpaxmani, TJMKOTeH, MeJUII0I03a).
buonornyeckue QpyHKIIMN YTII€BOJIOB.

Jlumunel:  Tpurnuauepunabl,  Gocoaunuabl, crepounsl. ['uapoPUIBHO-
runpodoOHbIe cBoiicTBa. buonorunueckue pyHkumu aunuaos. CpaBHEHUE YTIIEBOIOB,
OEJIKOB U JIMTIUJOB KaK HICTOYHUKOB SHEPTHUU.

HyknennoBeie kucinotel: JIHK wu PHK. Hykineotuasl — MOHOMEpHI
HyKJIenHOBbIX KUCIOT. Ctpoenue u ¢ynkuuu JIHK. Crpoenne u ¢ynxmuu PHK.
Buast PHK. AT®: ctpoenue u GpyHKIMH.

[uronorus — Hayka o kinetke. Kimerounas teopuss — mpuMep B3anUMOJIEVCTBUS
uzei 1 paKkToB B HAYYHOM MO3HAHUU. METOIbl U3YUEHUS KIIETKU.

Krnerka kak nenoctHas kuBasi cucrema. OOmue MpuU3HaKu KIETOK: 3aMKHYTas
HapykHasg memOpana, Mmosekynbl [JHK kak renernueckuil anmapar, cucteMa CUHTE3a
Oeka.

Tunsl KIETOK: AyKapuoTHyecKas u rnpokapuornyeckas. OcoOEHHOCTH CTPOEHUS
npokapuotuyecko  kietku.  Kierounas — crenka — Oakrepuil.  CtpoeHue
AYKapUOTHYECKOHN KJIETKU. OCHOBHBIE OTINYMS PACTUTENBHOM, )KUBOTHON U rpUOHON
KJIETKH.

IIoBEpXHOCTHBIE CTPYKTYpBl KIETOK — KIJIETOYHAs CTEHKA, TJIMKOKAJIUKC, MX
¢yukuuu. [Inazmatudeckass memOpana, e€ cBoicTBa U ¢yHkumu. [uTtomnasma u eé
opranounbl. OmHomemOpanHble opraHouasl kietku: OJIIC, ammapar ['ombmxu,
mn30coMbl.  [lolyaBTOHOMHBIE OpraHOWABl KIETKH: MUTOXOHJIPUU, IUIACTHUBIL.
[Ipoucxoxnenne MUTOXOHApUM W Tuactula. Buael mnactua. HememOpanHbie
OpraHOM/IbI KJIETKU: pUOOCOMBI, KIETOYHBIN LIEHTP, LEHTPUOJIN, PECHUYKH, KIYTUKH.
@yHKIUKA OPraHOUJIOB KJIETKU. Brirrouenus.

Snpo — perynsTopHbli LeHTp kieTkd. CTpoeHue siapa: sijepHas 000J0uKa,
KapHuoIuIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIETKE.

JdemoHcTpanuun:

[Toptpetsi: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneiinen, P. Bupxos, [[x.
Yorcon, ®. Kpuk, M. Yuikunc, P. ®@panknun, K. M. bap.

Jnarpammel: «PacnipeniesieHue XMMUYECKUX DJIEMEHTOB B HEKUBOW MPUPOILH,
«Pacrnpenenenne XuMAYECKUX DJIEMEHTOB B dKUBOU MPUPOIEN.

Tabmuubr u cxemsl: «llepuonnueckas TabnMIla XUMHUYECKHX JJIEMEHTOBY,
«CTpoeHne MoJIeKysbl BOJbl», «buocunres 6enka», «CTpoeHHE MOJIEKYIbI OeIKa,
«Ctpoenue ¢epmenta», «Hykmeunossie kuciotel. JJHK», «CTpoeHne MoeKyIibl



AT®», «CtpoeHne SyKapHOTHYECKON KIETKW», «CTpPOEHHE >KUBOTHOW KIETKWY,
«CtpoeHue pacTUTEeNbHOU KIeTKW», «CTpoeHue MNPOKApUOTUYECKON KIIETKN,
«CtpoeHue saqpa KIEeTKn», « Y TIeBOAbD, «JIMIuabD.

O6opynoBaHue: CBETOBOW MHKPOCKOI, OOOpyJIOBaHUE MJid MPOBEACHUS
HAOJIOICHUM, W3MEpPEeHU, HKCIIEPUMEHTOB, MHKpPOIpEnapaTbl pPaCTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIIbHBIX KIETOK.

JlaGopaTopHble M IpaKTUYeCKUEe padoThbI:

Jlabopatropnas pabora No 1. «M3ydyeHue KaTaIUTUYECKOM aKTUBHOCTHU
(dbepMeHTOB (Ha MpUMEPE aMIIIa3bl WU KaTajasbl)».

JlabopatopHas pabota Ne 2. «3ydenne cTpoeHus KJIETOK PACTEHHM, ) KUBOTHBIX
1 OaKTepuil oI MUKPOCKOIIOM Ha TOTOBBIX MUKPOTIPEIIapaTax U UX OIMCAHHEY.

Tema 4. /KusHeessTeJJbHOCTb KJIETKH (6 4acoB)

OOMeH BemliecTB, WM METab0Iu3M. AcCUMWIISALUS (TJIACTUYECKUNH OOMEH) U
TUCCUMUJIISIIUSL  (PHEpreTHYecKuid OOMEH) — JIBeé CTOPOHBI €IMHOTO Ipoliecca
MeTabonu3ma. Poilb 3aKOHOB COXpaHEHUsI BEIIECTB U DHEPrUM B IMOHUMAaHUU
MeTadoJIu3Ma.

Tunbel oOMeHa BemiecTB: aBTOTPOGHBIN U rerepoTpodHbiii. Pons GpepmeHToB B
0oOMEHE BEIEeCTB U MPEBPAIICHUN YHEPTUH B KIIETKE.

®dotocunTe3. CBeToBas 1 TeMHOBas (a3bl poTocuHTe3a. Peakuuu porocunTesa.
OddextuBHOCTh doTOCHHTE3a. 3HaueHue (OTOCHHTE3a JUIsl KM3HM Ha 3emile.
Bnusinue ycinoBuii  cpenbl Ha  (DOTOCHMHTE3 W CHOCOOBI  TOBBIMICHUS  €TO
MPOAYKTUBHOCTH Y KYJBTYPHBIX PACTCHUI.

XeMocHuHTe3. XEeMOCHHTE3UpYIoIKe OakTepuu. 3HAYCHHUE XEMOCHHTEe3a s
KU3HU Ha 3eMI€.

DOHepreTuueckuii oOMeH B KieTKe. PaciiierieHre BelecTB, BbIJEICHUE U
AKKyMYJINPOBaHUE SHEPTUU B KJIETKE. JTalbl SJHEPreTUYecKoro oomMeHa. [ mukomus.
bpoxenne u ero Bumbl. KuciopogHoe OKHUCICHHE, WM KIETOYHOE JIbIXaHUE.
OxucnurensHoe GpocopunupoBanre. IHHEKTUBHOCTH IHEPrETUIECKOTO OOMEHA.

Peakumm wmatpuuHoro cuHre3a. ['eHermueckas wuHpopmarus wu JHK.
Peanuzanust reHetudeckod wuHpoOpManud B KIeTKe. ['€HEeTHYECKHl KO W €ro
cBoiictBa. Tpanckpunius — marpuunblii cunte3 PHK. Tpaucnsius — OuocuHTes
Oenka. Orambl TpaHcasnuu. KoawpoBanue aMuHOKHCIOT. Pombs pubocom B
OounocuHTe3e OenKa.

Heknerounsie dhopmbl xu3au — BUpychl. Mctopust otkpsitus Bupycos (/1. .
NBanoBckuit). OCOOEHHOCTH CTPOEHMSI W SKU3HEHHOIO IMKJIa  BHPYCOB.
bakrepuodaru. bonesnu pacteHuid, )k UBOTHBIX U Y€JIOBEKA, BHI3bIBAEMbIC BUPYCAMHU.
Bupyc ummynonedurnuta uenoexka (BUY) — Bo3Oymutens CIIMJla. OOpatnas
TPaHCKPUIIHUS, peBepTa3a u uHTerpasa. [Ipodunakrtuka pacnpocTpaHeHHs] BUPYCHBIX
3a00s1eBaHUM.



JdeMoHcTpanuu:

[Toprpersr: H. K. Konsuos, . U. UBanosckui, K. A. Tumupsises.

Tabmunelr u cxembl: «Tunbsl nutanus», «Merabonuzm», «MUTOXOHAPUS,
«JHepreTuyeckuit oOMeH», «Xioporiact», «Potocuntesy, «Ctpoenue JIHK»,
«Ctpoenue u GyHKUMOHUPOBaHHE TeHa», «CuHTe3 Oenkay, «['eHeTuueckuil Kom,
«Bupyco», «baktepuodarn», «CtpoeHue u sxku3HeHHBIM nmkia Bupyca CIIW/Ia,
Oakrepuodaray, «Pemmxkarus JTHK.

Ob6opynoBanue: Mmonenu-ammukanuu «Yasoenue [IHK u Tpanckpumnmsy,
«buocuntes 6enkay, «CTpoeHue KIeTKu», Mojenb cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHHEe M MHAMBHAYAJbHOE Pa3BUTHE OPraHu3MoOB (5 4ac)

Krerounplii 1WKI, WM KU3HCHHBIM IWKI KIeTKU. MHTepdaza m MHTO3.
IIponecchl, mpoTekaronue B uHTepdaze. Pernukarnus — peaxkuuss MaTpUYHOTO
cunteza JIHK. Crpoenune xpomocoMm. XpoMOCOMHBIA HAa0Op — KapUOTHIIL.
JIMTUTONTHBIN U TaruIOUAHBIA XpOMOCOMHBIE HAa0Ophl. XpoMaTusl. LluTonornyeckue
OCHOBBI Pa3MHOXEHHUS 1 UHANBU]IYaIbHOTO PA3BUTHS OPTaHU3MOB.

Henenue knetkn — muto3. Cramgmm murosa. IIpomecchl, Mpoucxonasimue Ha
PAa3HBIX CTAIUSIX MUTO3a. BHOJIOrMYECKU CMBICT MUTO3A.

[Iporpammupyemast rubesnb KIETKH — aromnTo3.

@®opMbI pa3MHOKEHHS OPTraHU3MOB: Oecroysioe W MojoBoe. Buasl Gecnosioro
Pa3sMHOXEHUS: JICJICHME HAJABOE, II0YKOBAaHUE OJHO- U  MHOI'OKJIETOYHBIX,
CIIOpOOOpa30BaHUE, BETETATUBHOE pa3MHOXKEHUE. VCKYCCTBEHHOE KIIOHUPOBAHUE
OPTraHU3MOB, €0 3HAYEHUE NI CEJICKIINU.

[TonoBoe pa3MHOKEHHUE, €70 OTIUYHS OT OECIIOJIOTO.

Meiio3. Craguu wmeiosa. IIponecchl, mpoucxoAsuMe Ha CTaausxX Meio3a.
[ToBenenne xpomocom B Meno3e. Kpoccunrosep. buosnornueckuii CMbICI U 3HAYEHUE
Meno3a.

["amerorenes — nporecc oOpa3oBaHus MOJIOBBIX KJIETOK Y KMUBOTHBIX. [1osioBBIC
’KeJe3bl: CEMEHHUKH U AndHUKH. OOpa3oBaHUE U Pa3BUTHE MOJIOBBIX KJIETOK — raMeT
(cnepmaro3ous, sIMIEKIeTKa) — criepMaTorenes3 u oporene3. OCOOEHHOCTH CTPOCHUS
SMLEKIETOK U criepMaTto3onioB. OmnoaorBopenue. [laprenorenes.

NunuBuayanbHoe  pa3BuTue  (OHTOreHe3). OMOpPHOHAIBLHOE  Pa3BUTHE
(amOpuorenes). Otanbl SMOPHOHATBLHOTO PA3BUTHS Y TO3BOHOYHBIX IKUBOTHBIX:
IpoOsieHrne, TacTpyJsiusi, opraHoreHe3. llocTamOpuoHanbHOE pa3BUTHE. THUIIBI
MOCTAIMOPHUOHAIBHOTO PA3BUTHUS: TIPSMOE, HEMpsiMoe (TMUMHOYHOE). Biusiaue cpenap
Ha pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOXKIEHHBIC YPOICTRA.

Poct u paszButne pacreHuil. OHTOr€HE3 IIBETKOBOTO PACTCHUSA: CTPOECHHUE
CEMEHHM, CTaJINU PA3BUTHSL.

JlemoHcTpanuu:



Tabmuubr u  cxembl: «®DOpMbI Pa3MHOXKEHHUS OpPraHU3MOBY», «JIBoiiHOE
OIUIOJIOTBOPEHME Yy LBETKOBBIX pacTeHuil», «BereratnBHOoe pa3sMHOXKEHUE
pacTeHui», «Jlenenne KieTku 6akTepuin», « CTpOCHHE MONOBBIX KIETOK», «CTpoeHHe
xpomMocoMbl», «Knerounsiii mumkim», «Pemmukanms JHK», «Mwutos», «Meio3y,
«IIpsimoe u Henpsmoe pa3BuTHE», «['aMeToreHe3 y MIEKONMUTAIOIIMX U YEJIOBEKay,
«OCHOBHBIE CTaIUA OHTOTEHE3A.

O6opynoBanue: MHKPOCKOTI, MHKPOITPENAPATHI «CriepMaTo30uibl
MJICKOITATAIOWIETOY, «SHMIeKneTka muekonuraromero», «Kapuokunes B kieTkax
KOpEUIKa JyKa», MarHuTHas MoJeb-anukanus «/Jlenenne knetkn», moaens JHK,
MOjieNIb MeTa(azHOil XPOMOCOMBI.

JlaGopaTopHble M IpaKTUYeCKUE padoThbI:

Jlaboparopnas pabdora No 3. «HaOmiomeHwe MuTO3a B KJIETKaX KOHYMKA
KOpEIIIKA JIyKa Ha TOTOBBIX MUKPOIIPENAPATAX).

Jlabopatopnas pabota Ne 4. «3ydeHue cTpoeHUsI MOJOBBIX KJIETOK Ha TOTOBBIX
MUKPOIIPENapaTaxy».

Tema 6. HacjieqncTBEeHHOCTh W H3MEHYHBOCTH OPraHu3MoB (9 4acoB)

[Ipenmer u 3anaum reHeTuku. Mcropus pa3BuTHs reHETUKU. Ponb niuTonoruu u
AMOPHOJIOTUN B CTAHOBJICHWU T€HETUKHU. BKag poccHiickuxX U 3apyOeKHbIX YUEHBIX
B pa3BUTHE TEHETUKU. MeTO/Ibl TeHETUKH (THOPUI0IOTUUECKHUM, IIUTOT€HETUYECKUM,
MOJIEKYJISIpHO-TeHeTH4YeCcKuii). OCHOBHBIE TEHETHYECKHUE MOHATHS. | eHeTuyeckas
CHMBOJIMKA, UCIIOJIb3yEMas B CXEMaX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJIEAOBAaHMSI TPU3HAKOB, yCTaHOBJIEHHbIE ['. Menaenem.
MoHoruOpuiHOe  CKpeIMBaHWE. 3aKOH eAuHO0-00pa3usi THOpPHUIOB  IEPBOTO
nokosjeHus. [IpaBuiio qoMuHUpOBaHUs. 3aKOH pacUIEIJIEHUs MpU3HAKoB. ['unoresa
YUCTOTHI raMeT. [1oHOe 1 HEeMoJIHOE TOMUHUPOBAHUE.

JlurnbpunHoe CkpelyMBaHue. 3aKOH HE3aBUCUMOTO HacjeOBaHUs MPU3HAKOB.
[utoreHeTuueckue OCHOBBI JAUTHOPUIHOIO CKpEHIMBaHUS. AHaIU3UPYIOIIEE
CKpemuBanue. Vcrnonp30BaHue aHaAIM3UPYIOLWIETO CKPEIIMBAHUS ISl ONPEICIICHUS
Te€HOTHUIIa OCOOHU.

CuermieHHoe HacienoBaHue npusHakoB. Pabota T. Moprana no cuenieHHOMY
HACJIEIOBAaHMIO T'eHOB. HapylieHne cuerieHus reHoB B pe3yJibTaTe KPOCCUHIOBEPA.

XpOMOCOMHas TEOPHS HACIIEICTBEHHOCTH. | eHeTUUeCKHe KapTBhl.

I'eneTtnka mosia. XpOMOCOMHOE ONpEAEICHUE MoJjia. AyTOCOMBI U TIOJIOBBIC
XpOMOCOMBI. ['OMOrameTHele H TreTeporaMeTHble opraHusMbl. HacnenoBanue
MPU3HAKOB, CLIETJIEHHBIX C MOJIOM.

N3menunBOCTh. BUIbl M3MEHYMBOCTU: HEHACIEICTBEHHAs M HACJICICTBEHHAS.
Pousib cpensl B HEHACJEJACTBEHHOW  HM3MEHYMBOCTH. XapakTepucTuKa
MOAU(UKAIIMOHHON W3MEHYMBOCTH. BapwarnoHHBIN psia ¥ BapuallMOHHAs KpUBasl.



Hopwma peakiuu npusHaka. KonrdecTBEHHbIE 1 KAYECTBEHHBIE PU3HAKU U KX HOpMA
peakuun. CBOICTBa MOJAU(PUKALUOHHON U3MEHYUBOCTH.

HacnencrBenHnas, WM TEHOTUIIMYECKas, U3MEHUYUMBOCTh. KomOuHaTHBHAas
U3MEHYUBOCTh. Meio3 W TMOJOBOM TIpOIlecC — OCHOBA KOMOWHATUBHOM
MU3MEHUYMUBOCTU. MyTanmoHHass u3MeHYuBOCTh. Kilaccudukanus myTtanuii: reHHbIE,
XpPOMOCOMHBIE, TeHOMHbIE. HacToTa ¥ NpUYMHBI MyTanuid. MyTareHHble (haKTOpHI.
3aKOH rOMOJIOTHYECKHUX PSAAOB B HacieICTBEeHHOM n3MeHunBoctu H. 1. Bapuiosa.

BuesinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'enetnka wyenoBeka. Kapuorun uyenoBeka. (OCHOBHBIE METOABI TE€HETHKHU
YeJIOBEeKAa: T'eHEaIOrMuecKuii, ONM3HEIOBbIM, ITUTOTCHETUYECKUM, OMOXUMHUYECKU,
MOJIEKYJISIPHO-TE€HETUUECKUM. CoBpemeHHOE ONPEAECIEHUE TE€HOTHUIIA!
MMOJTHOTEHOMHOE CEKBEHUPOBAHUE, TCHOTUIIMUPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[111P-ananu3a. HacnenctBennnie 3a00ieBaHMs YeI0BEKa: TeHHBIE OO0JIC3HH, OOJIE3HU
c HAaCIIEICTBEHHOM PEAPACTIOIOKEHHOCTHIO, XPOMOCOMHBIE 00JIe3HU.
Comartnueckue # TreHepaTuBHble MyTanuu. CTBOJIOBbIE KIETKHA. [IpUHIMIIBI
31I0pPOBOTO 00pa3a *KU3HHU, NUATHOCTUKHU, TPOPUIAKTUKNA U JICYCHUS T€HETUYECKUX
Oosie3Hel. MeauKo-TeHeTUYeCKOe KOHCYJIbTUPOBaHKME. 3HAYCHUE MEIUIIMHCKOMN
TC€HETHKHU B MPEAOTBPAIIEHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHN YEI0BEKa.

JlemoHcTpanuu:

[Toptpetsi: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. Y. BaBunos.

Tabnuiel 1 cxembl: «MOHOTHOPUIHOE CKpPELIMBAaHUE U €r0 IUTOreHEeTUYeCKas
OCHOBa», «3aKOH PacCUICIJIEHUS U €r0 IUTOr€HETUYECKasi OCHOBa», «3aKOH YHUCTOTHI
rameT», «Jlurnbpunnoe ckpemnmBanue», «L{uronornyeckue OCHOBBI AUTUOPHUIHOTO
CKpemnuBanus», «Meio3», «B3anmoaeicTBue ajieNbHBIX T€HOB», «[ eHeTmyeckue
KapThl PAaCTCHMM, >KMBOTHBIX M 4YeJOBEKa», «l €HeTHKa moJia», «3aKOHOMEPHOCTH
HACJICIOBAHMUS, CIEIJIEHHOTO € ToJiomM», «KapHOTUIbI 4YenOBEKAa M KUBOTHBIX,
«Bunpl m3meHumBOCTHY», «MonudukarmoHHas HW3MEHUYHMBOCTHY, «HacnemoBanue
pesyc-baktopay, «I'eHeTuka rpynn KpoBuw», « MyTalimoHHas U3BMEHUYUBOCTHY.

OGopynoBanue: Mojenu-anmiIukanuu «MOHOTHOPUAHOE  CKpEIIMBAHUE,
«Henonnoe  nomuHupoBanue», «Jurubpugnoe ckpemmBanue», «llepekpéct
XPOMOCOM», MUKPOCKOT ¥ MHKporpemnapaT «J[pozoduia» (Hopma, mytanuu (Gopmsel
KPBUTIbEB M OKPACKU Tela), repoapuii «['opox moceBHOM».

JlaGopaTopHble U NpaKkTUYeCKUE PadoThI:

JlaGoparopHass padora Ne 5. «M3ydyeHue pe3ylbTaTOB MOHOTHOPHIHOTO U
JTUTHOPUIHOTO CKPEITUBAHUS y IPO30(HIIBI HA TOTOBBIX MUKPOTIpETapaTaxy.

Jlabopatopuast pabora Ne 6. «M3ydeHue mMoaudUKAIMOHHOW W3MEHUYMBOCTH,
MMOCTPOCHUE BAPUALIMOHHOTO PSJla U BAPUALIMOHHOM KPUBOW.



JlabopatopHasi pabora No 7. «AHanu3 MyTauuid y Apo30(uiibl Ha TOTOBBIX
MHKpOIpenapaTax.

[TpakTuyeckas padora Ne 2. «CocTtaBieHre U aHAJIU3 POJIOCIOBHBIX YETIOBEKAY.

Tema 7. Cenexuusi opranu3mon. OCHOBBI OM0OTexHOJ10THH (3 yaca)

Cenekuust Kak HayKa M IPOILECC. 3apOXKICHHE CEJEKIMU U JOMECTUKAIIUSL.
VYyenue H. 1. BaBuiioBa 0 1eHTpax MPOUCXOXKIECHUS U MHOTO0Opa3usi KyJIbTYpPHBIX
pactenuil. LleHTphl MPOUCXOXKICHHS JOMAIIHUX KUBOTHBIX. COPT, MOpOJa, IITaMM.

CoBpeMeHHbIE METOJIbI CelleKIIMU. MacCoBBI U MHAUBUIYaJIbHBIA OTOOPHI B
CEJIEKIIMM pPACTEHUW U KUBOTHBIX. OILIEHKa OJKCTepbepa. BIM3KOPOICTBEHHOE
ckpenuBanue — uWHOpumuHr. Ywucras nuHUs. CKpenIMBaHUE YUCTBIX JIHMHHIM.
I'ereposuc, wim rubpumHas cuia. HepoacTBeHHOE CKpemUBaHUE — ayTOPHIIMHT.
Otnanénnas rubpuauzanusa U e€ ycrexu. ICKyCCTBEHHBINM MyTareHes3 U MOJy4YeHHE
MOJIMIUIONIOB. JIOCTHXKEHHUS CENIEKIIMU PACTEHUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buotexHomoruss Kak OTpacib MPOWU3BOACTBA. ['€HHAs WHXKEHEpHUsA. Tarbl
co3nanusi pexombunantHod JIHK wu Tpancrenneix opranusmoB. Kierounas
nHxeHepus. KierouHele KyJabTypbl. MHKpPOKJIOHAJIBHOE PAa3MHOXECHHUE pPACTECHHIM.
KnonupoBanne  BBICOKONMPOAYKTUBHBIX  CEIbCKOXO3SIMCTBEHHBIX  OPraHU3MOB.
Okonoruueckue u atudeckue npodsemel. [MO — renernuecku MoAUGUIIUPOBAHHBIC
OpTraHU3MBI.

JlemoHCcTpanuu:

[Toptpetsr: H. W. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. @. MBaHoB.

Tabmuiel u  cxembl: kKapta «lleHTphl TPOUCXOXKIAEHUS W MHOrooOpaszus
KYJIbTYpHBIX pacTeHuil», «[lopoabl qomMamiHuUX KUBOTHBIX», «CopTa KyJbTYpPHBIX
pactenmity, «Otnanénnas rubpuauzaius», «PadoTel akagemuka M. ®@. MBanoBay,
«Ilomunnoungusa», «OOBEKkTHl OuOTexHONOrUMW», «KieTouHsle KyJIbTyphl H
KJIOHUpOBaHue», « KoHCTpyHpoBaHUE U IEPEHOC TEHOB, XPOMOCOM).

O06opynoBaHue: MYJISKU TUIOJIOB U KOPHEIIOAOB JUKUX (OPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuii «CelbCKOX035HCTBEHHBIC PACTCHUS.

JlaGopaTopHble 1 NpaKkTHYeCKUe padoThI:

Okckypcus «OCHOBHBIE METOIBI M JOCTHMIXKEHMSI CEJEeKUWH PpACTCHUWA U
KUBOTHBIX (Ha CEJICKIIMOHHYIO CTAHIIUIO, TNIEMEHHYIO ()epMy, COPTOUCTBITATEIHHBIM
Y4acTOK, B TETUIMYHOE XO3SHCTBO, JJAOOPATOPUIO arpOyHUBEPCUTETA WU HAYIHOTO

LIEHTPA)».
11 KJIACC

Tema 1. IBoronuoHHast OnoJiorusi (9 yacos)



[IpennocelIiki BO3HMKHOBEHMS JBOJIIOLMOHHOM TEOPUU. DBOJIOLMOHHAS
Teopust U1 €€ MecTo B Ouosiornu. BiusHME 3BOJIOLMOHHON TEOPUM HA Pa3BUTHE
OHMOJIOTHH U JPYTUX HAYK.

CBunerenbctBa  3Boitonuu. llameoHTonoruueckue:  MOCIIENOBATENbHOCTD
HOSIBJICHUST BUJOB B MAaJCOHTOJOTUYECKON JIETONUCH, MeEpeXOoAHble (OPMBI.
buoreorpaguyeckue: cxoacTBo U paznuuue (ayH U (Gpaop MaTEPUKOB U OCTPOBOB.

OMOpPHONIOTHYECKHE: CXOJACTBA M pPAa3IW4yUsi SMOPHUOHOB pa3HBIX BHUIOB
MMO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKUE: TOMOJIOTUYHbIC, AaHAJIOTHYHBIE,
pYIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJNEKYIIPHO-OMOXMMHUYECKUE: CXOJICTBO
MEXAaHU3MOB HACJIEZICTBEHHOCTH U OCHOBHBIX METa0OJIMYECKUX NyTed Yy BCexX
OpraHU3MOB.

OpomonnonHas teopus Y. JlapBuHa. IIpeanoceulku  BO3HMKHOBEHUS
napBUHU3MA. [[BWKylllMe CHIIBI 3BOJIIOLMM BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXEHUE TNPU OrPAaHUYEHHOCTH PECYPCOB, HEONpEIeIEHHAs H3MEHUYUBOCTD,
O0opb0a 3a CyIecTBOBaHHE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3Bomonuu (CTI) u €€ OCHOBHBIE MOJIOKEHHUS.

MukposBomonus. [lonynsuusa kak eqMHUIA BUAA U SBOJIOLIHMH.

JBuxymue cuibl ((akTopbl) 3BOJIOLMU BHUAOB B MpHpoAe. MyTalMOHHBIHI
pouecc ¥ KOMOMHATUBHAsI U3MEHYMBOCTD. [lonmysiiuoHHbIE BOJIHBI U Apel] TeHoB.
W3onsmus 1 Murpanus.

EcrecTBeHHBII 0TOOp — HampaBisomuid  (aktop 3Bomonuu. Dopmbl
€CTEeCTBEHHOTO 0TOOpA.

[IpucnocoO0aeHHOCT, OpPraHu3MOB Kak pe3yiabTaT dBoitonuu. [Ipumepsl
PUCTIOCOOJICHU Y OpraHu3MOB. ApoMopd03bl U HIUO-aaNTAI|H.

Bun u  BugooOpazoBanue. Kpurtepum  Buga.  OcHOBHbIE  (HOPMBI
BUJ1000pa3oBaHusl: Teorpaduueckoe, SK0JIOrHYECKOe.

Makposposonusa.  Dopmbl  sBomONMU:  QuUIETHYECKAs, JAUBEpPreHTHAas,
KOHBEpreHTHasi, napajienbHas. HeoOpatuMocTs 3BOIOLUY.

[IpoucxoxaeHne OT HeCIeUUaIu3upOBaHHBIX MpeakoB. IIporpeccupyromas
cnenuanu3anusa. AJanTuBHAs pagualus.

JdemoHcTpanuu:

[Toptpetst: K. JIunnein, XK. b. Jlamapk, Y. Hapsun, B. O. Koanesckuii, K. M.
bap, 3. I'ekkensb, ®. Mromep, A. H. CeBepiios.

Tabmumpsl u cxeMbl: «Pa3BuTHe OpraHnyeckoro Mupa Ha 3emiie», «3apoabIn
MO3BOHOYHBIX KUBOTHBIX», «ApXeonTepUKCy, «PopMbl OOPHOBI 32 CYILIECTBOBAHUEY,
«EctecTBeHHBI 0TOOP», «MHOroo6pasue copTroB pacreHuit», «MHorooopasue
nopon ’KUBOTHBIX), «Ilonmynsuumny, «MyTanuroHHas U3MEHYMBOCTDY,
«Apomopdo3sbl», «Manoaganranumy», «OOmas nerenepanusy, «JBuxyiiue cuibl
sBomonuny, «Kapra-cxema mapmpyra myremectBus Y. JlapBuna», «bopnba 3a



cymectBoBanue»,  «llpucnocobneHHoct  opranu3aMoBy»,  «leorpaduueckoe
BUI000pa30BaHue», « IKOJIOTHIECKOE BUI00OPA30BAHUEY.

O6opynoBaHHe: KOJUIEKIIHS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKpacKu, Habop
IUIOJIOB U CeMsIH, KoJeKIus «IIpuMephl 3alIUTHBIX MPUCTIOCOOTICHUHN Y )KUBOTHBIX),
Mozenb «OCHOBHBIE HamNpaBIICHUsS HBONIOIUNY», 00bEMHAss Mojaenb «CTpoeHue
TOJIOBHOT'O MO3Ta O3BOHOYHBIX).

buoreorpaduyeckass kaprta wMupa, KoJulekius «DOpMbI  COXPAHHOCTH
MCKOIIa€MBbIX )KMBOTHBIX M paCTEHUI», MoJenb antunkanus «Ilepekpéct xpomocom»,
BJIQXHbIE  mpernapatbl  «Pa3Buthe  Hacekomoro», «Pa3BuTme — JATYLIKW»,
Mukponpenapar «Jlpo3odunay (Hopma, MyTariuu GopMbl KPbUILEB U OKPACKH TeJa).

JlaGopaTopHble M IpaKTUYeCKUe padoThI:

Jlaboparopnas pab6ora Ne 1. «CpaBHeHue BHAOB 1O MOPGOJIOTHYECKOMY
KPUTEPHUIO».

JIaGoparopHas padota Ne 2. «Onucanue npucnocoOJEHHOCTH OpraHu3Ma U eé
OTHOCUTEJIBHOT'O XapaKTepay.

Tema 2. Bo3HukHOBeHHe H pa3BuTHe kn3HU Ha 3emJre (10 yacoB)

JloHay4yHbIE TPENCTaBIEHUS O 3apOXKIACHUM Ku3HH. HayuHble ruUnoTessl
BO3HUKHOBEHUSl KH3HUM Ha 3emse: aOuoreHe3 M maHcnepmus. XHUMHYECKas
HBOJIIOLIMSA. AOHOTEHHBIM CHHTE3 OpPraHMYECKHUX BEIIECTB W3 HEOPraHUYECKUX.
OKCIEPUMEHTAIIBHOE TOATBEPKACHUE XUMUYECKOM 3BOJrONMH. HayanbHble 3Tanbl
ouonornyeckoi spomouuu. ['mnoresa PHK-mupa. @opmupoBanHne MeMOpaHHBIX
CTPYKTYP ¥ BO3HUKHOBEHHE IPOTOKJIETKH. IlepBble KIETKM W HX 3BOJIOLHMS.
@opMHPOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PazBuTtne xu3Hu Ha 3emiie 1o 3pam W nepuojaMm. Kartapxeil. Apxelickas u
npoTepo3oiickast 3pbl. [lameosolickas spa u €€ Nepuoiabl: KEeMOPHUNCKUH,
OpPIOBUKCKHUH, CUITYPUUCKUN, NEBOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3o3oiickast 3pa 1 €€ Nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBO.

KaitHo3oiickass 3pa W €€ TMEepuoabl:  IMAJCOrCHOBBIA, HEOTCHOBBIM,
AHTPOIIOTECHOBBIM.

XapakTepucTUKa KJIMMaTa W TEeOJIOTUYECKUX npoueccoB. OCHOBHBIE 3Tarbl
ABOJIIOLMM PACTUTEIBHOTO M KUBOTHOrO MHpa. ApomMopdo3bl y pacTeHUl u
XKUBOTHBIX. [IosIBlIEHME, paclBET U BBIMUPAHUE TPYII KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro Mupa Kak OTpaxkeHue -3Boitouuu. OCHOBHBIE
CUCTEMATUYECKHE IPYIIIBI OPTaHU3MOB.

OBouonMs 4YeaoBeKa. AHTPOIOJIOTHS Kak Hayka. PazBuTue mpeacTaBieHHUN O
INPOUCXOXKICHUH YeJIoBeKa. MeTonpl W3ydeHHMs aHTponoresesa. CxoacrBa H
pasIuyms 4eJI0BEKa U KUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHUE YETTOBEKA.



JBrokyiiue cuibl (hakTophl) anTponoreHesa. HacneacTBeHHas MU3MEHYMBOCTD U
ecTecTBEeHHBIN 0TOOpP. OOIIEeCTBEHHBII 00pa3 KU3HU, U3TOTOBICHUE OPYIUN TPyAa,
MBIIIEHUE, PEYb.

OCHOBHBIE CTaJMH W BETBHU HBOJIOLMM YEJIOBEKA: ABCTPAJIONHUTEKH, YeIOBEK
yMebIi, YesoBek npsaMoxoasuiui, YemoBek HeaHiepTaabCKkuil, YeIoBEK pa3yMHBbIN.
Haxonku uckonaeMbIX OCTaTKOB, BpEMs CYIIECTBOBaHUS, 00JaCTh paCIpPOCTPAHCHHUS,
00BEM rOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIH.

Uenoseueckue packl. OCHOBHBIE OOJIBIIINE PAChl: €BPOICOUIHAS (EBpa3HiicKas),
HErpo-aBCTpaJIouAHas (3KBATOpHAIIbHAS), MOHTOJIOMIHAS (a3UaTCKO-aMEepPUKAHCKas).
YepTbl NPHUCHOCOOJICHHOCTH TMpPEACTaBUTENCH YEIOBEYECKUX pac K YCIOBUSM
cyuectBoBanus. EnuHcTBO yenoBeueckux pac. Kpuruka pacusma.

JemoHcTpanuun:

[Toptpetsr: ®. Peam, JI. Ilactep, A. M. Onapun, C. Mwuep, I'. Opu, Y.
JlapBuH.

Tabmuubr u cxemsl: «Bo3uukHoBeHne CoiHEYHOUW cuUCTeMBbl», «Pa3Butne
opraHuueckoro  Mupa», «PactutenpHas  kieTka», <« OKUBOTHas  KJIETKay,
«IIpokapuoTnueckass kieTka», «COBpEMEHHas CHCTEMa OpPraHWYeCcKOro MHUpPay,
«CpaBHEHHE aHATOMUYECKHX YEpPT CTPOCHUS YEJIOBEKAa M YEJIOBEKOOOPAa3HBIX
00e3bsiH», «OCHOBHBIE MECTa MAJICOHTOJIOTMUECKUX HaX0/10K MPEIKOB COBPEMEHHOTO
yesnoBekay, «JlpeBHeimme moan», «JpeBHue moan», «llepBble COBpeMEHHBIE
oIy, «YemoBedeckue pach».

O6opynoBaHue: MYJISIKU «IIpoucxoxaeHue YeJI0BEKa» (6rocThI
aBCTpAJIONUTEKa, MUTEKAaHTpOMNa, HeaHAepTaiblla, KPOMAaHBOHIIA), CJCNKUA WIH
U300pKEHUS KaMEHHBIX OpYyIUi TEepBOOBITHOTO YeNOBEKa (KaMHHU-YOMIEPHI,
pyouiia, ckpebiia), reoXpoHoJoruyeckast Tadauna, KoJuieKius «@opMbl COXPaHHOCTH
HCKOTIA€MBbIX )KMBOTHBIX U PACTCHUIN.

JlabopaTopHble U NpakTHYECKHE PA0OTHI:

[Ipaktuueckass pabora Ne 1. «l3ydyeHue ucKomaembIX OCTATKOB PACTCHHUH U
KUBOTHBIX B KOJIJICKIIUSIX).

DOKcKypcHsi «OBOJIONUS OPraHUYecKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHbIU WM KpaeBeAUYECKUI My3€eil).

Tema 3. Opranu3msl 1 OKpy:Kamomas cpeaa (5 yacon)

DKOJIOTMs Kak HayKa. 3a/laud U pa3felibl 3KOJIOTuh. MeTOoJbl 3KOJIOTHYECKUX
MCCIIE0BAHMM. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOMTaHMSI OPraHMW3MOB: BOJHAs, HA3eMHO-BO3AYLIHAs, IOYBEHHAs,
BHYTPUOpPTaHU3MEHHASI.

Oxkomornueckue  ¢aktopel. Krmaccudukamuss HKOIOTHYECKUX  (HaKTOPOB:
abuoTuueckue, OMOTHYECKHE W aHTpomoreHHsle. JleficTBHE 3KOJOTHYECKHUX
(baKkTOpOB Ha OPTAHU3MBI.



AbGuoTtnueckue (paxTopbl: CBET, TeMIeparypa, BIaXHOCTb. DOTONEPUOIU3M.
[IpucnocoOneHust  OpraHu3MOB K  JICHCTBUIO  aOMOTHYECKUX  (PAKTOPOB.
buonornueckne puTMBl.

buotnueckue Qaxropbl. Buasl OMOTHYECKUX B3aMMOJEHCTBUNA: KOHKYpPEHIIMS,
XUIIHUYECTBO, cUMOMO3 M ero ¢opmbl. [lapazutusm, koomeparusi, MyTyalu3M,
KOMMEHCaNU3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIU3M, HEUTpaIu3M.
3HaueHHEe OWOTHUYECKMX B3aUMOJEWCTBHM I CYLIECTBOBAaHUS OPraHU3MOB B
MPUPOIHBIX COOOIIECTBAX.

DKOJIOTUUECKHE  XapaKTEepUCTUKU  momyisuuud. (OCHOBHBIE  TOKa3aTelu
NOMYJISIUN: YHUCJIEHHOCTh, IUIOTHOCTb, POXKJIAEMOCTh, CMEpPTHOCTh, IPHUPOCT,
Murpanus. JJmnHaMuKa YUCIEHHOCTH MOIMYJISIUU U €€ peryssuus.

JemoHcTpanuun:

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

Tabmumsl u cxembl: kapta «Ilpupoansie 30HbI 3emiun», «Cpeabl oOUTaHUA
opranuzmoB», «@oronepuonnusm», «llomymsamuu», «3aKOHOMEPHOCTH POCTa
YUCJIICHHOCTU NONYJSUUU UHDY30puu-TyPenbkn», «IIunieBbie nenm».

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

JlabopatopHnasi pabora Ne 3. «Mopdosoruueckue 0COOEHHOCTH PACTCHHM U3
Pa3HBIX MECT OOUTAHUSY.

JIaGoparopHast pabora Ne 4. «BiusHue cBeTa Ha POCT U Pa3BUTHE UYEPEHKOB
KOJIEyCay.

[Ipaktruueckas padora Ne 2. «Iloacy€T MIOTHOCTH MOMYJISIUN Pa3HBIX BHUIOB
pacTEHUI.

Tema 4. CoodecTBa u 3KojI0ornvyeckue cucremsl (10 yacon)

Coo0OmiectBO opranu3smMoB — OuoreHo3. CTpykTypbl OHOIIEHO3a: BHJIOBas,
MPOCTpAaHCTBEHHAs, Tpoduueckass (muieBasi). Buabl-momunantel. CBsi3M B
OMOILIeHO3E.

Okonornueckre cuctembl (dkocuctembl). [lonsitue 00 dKkocucreme U
ouoreoneHo3e. DyHKIUOHAIbHBIE KOMIOHEHTHl 3KOCHUCTEMBI:  MPOIYLEHTHI,
KOHCYMEHTBI, pelyleHThl. KpyroBopoT BEIIECTB M MOTOK SHEPIHMH B 3KOCHCTEME.
Tpoduueckue (nuieBbie) ypoBHU 3KocucTeMbl. [lumiessie nenu u cetu. OCHOBHBIE
MoKa3aTelau »HKOCHUCTEMBI: Ouomacca, MNPOAYKLUHA. OIKOJIOTMUECKHE MHUPaMUIbL:
OPOAYKIMH, YHCIEHHOCTH, Ouomacchl. CBOICTBa 3KOCHUCTEM: YCTOWYUBOCTbD,
camoperyJsnus, pazsutue. Cykueccus.

[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOTO WIIN
MIMPOKOJIUCTBEHHOTO JIeca.

AHTpOIIOTE€HHBIE DKOCUCTEMBI. ATPO3KOCUCTEMBL. YpOosKkocucTeMsl.
buonornyeckoe u X03sMCTBEHHOE 3HAYCHHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.



buopaznoobOpaszue kak (daktop ycrTouuBoctd skocucteM. CoxpaHeHue
OMOJIOTUYECKOTO pa3HO0Opasus Ha 3eMIie.

Yuenue B. U. Bepnaackoro o Oumocdepe. ['panmipl, coctaB U CTPyKTypa
ouocdeprl. Kupoe BemectBo M ero ¢yHkuuu. OcobGeHHOCTH Ouocdepbl Kak
r00aNbHOM SKOCHUCTEeMBbI. J[MHamMHYeckoe paBHOBecHE M oOOpaTHas CBA3b B
ouocdepe.

KpyroBopotsl BemEeCcTB U OMOT€OXMMHUYECKHE LMKJIBI 3JEMEHTOB (yriepoja,
a30Ta). 30HATBHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoBeuecTBO B Ouocdepe 3emiiu. AHTPOIOTCHHbIE W3MEHEHUsI B Ouocdepe.
['oGasibHbIE HKOIOTHYECKUE TTPOOTEMBI.

CocymiecTBoBaHHE MPHUPOABI U yenoBedecTBa. CoxpaHeHue OnopasHooOpasus
KaK OCHOBa YCTOMYMBOCTH Ouocdepbl. OCHOBa pPAlMOHAIBHOTO YHPABICHUS
MPUPOJHBIMH pECYpCaMU M UX HUCIOJb30oBaHuE. JlocThkeHus OMONOrMM M OXpaHa
IPUPOIBI.

JemoHcTpanuu:

[Toptpetsr: A. Ix. Tencnu, B. H. Cykaués, B. 1. Beprnanckuii.

Tabmuupl u cxembl: «llumesble nenw», «bHOLEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie cooOmiectBay, «llemu mnuTaHusy, «IKOJIOTUYECKAs MUPaAMUIA,
«buocepa n udenopek», «IKocucTEMa MIMPOKOIUCTBEHHOIO Jiecay, «IKOCHCTEMA
XBOMHOro  jeca», «buoneHo3  BomoéMa»,  «ArpoueHos»,  «lIpumepHsie
AHTPOIIOTCHHBIE BO3JICUCTBUS HA NMPUPOLY», «BaKHEMIIME NCTOYHUKHU 3arpsI3HEHUS
BO3/lyXa M TPYHTOBBbIX BOI», «llouBa — BaxkHelmas cocTaBistomas Ouocdepb»,
«®DakTops! aerpaganuu nouBy, «IlapaukoBsiii 3pdexT», «DakTOPhl paTUOAKTUBHOTO
3arpsisHeHust  Ouocdeps», «OO0mas cTpykTtypa Ouocheps», «PacnpocTpanenue
KU3HU B Ouocdepe», «O30HOBBIN dkpaH Ouocheps», «KpyroBopor yriaepoma B
ouocheper», «KKpyroBopot azora B pupoIe».

OGopynoBanue: MojeNb-anmuinkanus «TunuuHele OWOILIEHO3bI», TepOapuid
«PacturenbHple coolmmecTBa», KoJUIeKiuu «buornenos», «Bpenurenn BakHEHITMX
CEJIbCKOXO3SIMCTBEHHBIX KYJIbTYP», repOoapuu M KOJUICKIIMU PACTEHUW U KUBOTHBIX,
MpUHAAJIEKANIME K PAa3HBIM SKOJOTMYECKUM TpYIIaM OJHOTo Buaa, KpacHas kHuUra
Poccuiickoii @eaepannn, n300pakeHHs] OXPAHIEMBIX BUJIOB PACTEHUI U dKUBOTHBIX.

INTAHUPYEMBIE  PE3VIJIbTATBI OCBOEHUA  ITPOIT'PAMMEBI 11O
B1OJIOI'NN HA BA30OBOM YPOBHE CPEJAHEI'O OBIIEI'O OEPA3OBAHIA



Cormacuo ®I'OC COO, ycraHaBiuBalTCd TpeOoBaHUS K pe3ylbTaTaM
OCBOCHHMSI 00y4arOIMMUCS NPOrpaMM CPEIHEro 00MEro 00pa3oBaHus: JIMYHOCTHBIM,
METaNpeIMETHBIM U IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpykType IHMYHOCTHBIX PE3YJIbTATOB OCBOCHHUS IpeaMera «bHOJIoTus»
BBIJICJICHBI CIICYIONIME COCTABISAIONIME: OCO3HAHWE OOYYAIONIMMUCS POCCHUUCKON
IPaXIAHCKOM UAECHTUYHOCTH — FTOTOBHOCTHU K CAMOPA3BUTHUIO, CAMOCTOSITEILHOCTU U
CaMOOIIPEAEIICHUIO, HaJu4yue MOTHUBALNHU K 00y4YeHUIO0 ounosoruu,
[[eJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUM JIMYHOCTH HA OCHOBE
KJIFOUEBBIX IIEHHOCTEH W HUCTOPUYECKUX TPAJULUNA Pa3BUTHS OHUOJIOTHYECKOTO
3HaHUA, TOTOBHOCTb M CHOCOOHOCTh OOYyYarolUXcs PYKOBOJCTBOBAaThCS B CBOEH
JNEATEIbHOCTH LIEHHOCTHO-CMBICJIOBBIMA ~ YCTAHOBKAMH, TMPUCYIIUMUA CHCTEME
OMOJIOTUYECKOTO  O0pa3oBaHWsA, HAJIWYUE  SKOJOTMYECKOrO0  MPABOCO3HAHMS,
CIIOCOOHOCTH CTaBUTh IIEJIU U CTPOUTD KU3HEHHBIC TIJIaHbI.

JInyHOCTHBIE pe3ynbTaThl OCBOECHUs Npeamera «buonorus» mocTUraroTcs B
€AUHCTBE YYEeOHOM W BOCIUTATEIbHOM JESITEIbBHOCTH B COOTBETCTBUHU C
TPAIULIMOHHBIMA POCCUHUCKUMH COLIMOKYJBTYPHBIMH, UCTOPUUECKHUMHU U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMH B OOILECTBE MNpaBUJIaMHM W HOPMaMH
HOBEIEHUSI U CIHOCOOCTBYIOT IIpOLEccCaM CAaMOIO3HAHMs, CaMOBOCIMTAaHUS U
CaMOpAa3BUTHs, PA3BUTHsI BHYTPEHHEH MO3ULIMU JIMYHOCTHU, NATPUOTU3MA, YBAKCHUS
K 3aKOHY W NPABONOPSJKY, YEJIIOBEKY TPYyJda U CTAPLIEMY IOKOJICHHIO, B3aUMHOTO
YBOKCHUS, OEPEKHOTO OTHOIICHUS K KyJIbTYPHOMY HACJIEAWI0 U TPATULIUIM
MHOTOHAIIMOHAJIBbHOrO Hapoaa Poccuiickor Penepanuu, OpUpOIE U OKPYNKAOLIEH
cpene.

JImdHOCTHBIE pe3yabTaThl OCBOEHUs yueOHOro mpeamera «buomorusy momKHBI
OTpa)kaTb TOTOBHOCTb U  CHOCOOHOCTh  OOYYalOIIUMXCS  PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TMO3UIMENH JUYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUEHTAllU{,  TO3UTHBHBIX  BHYTPEHHUX  YyOEXIEHUH,  COOTBETCTBYIOIIMX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO0 OOIIECTBa, PAaCHIMPEHHE KU3HEHHOTO
ONBITA U OMNbITA JEATEIBHOCTH B IPOLECCE Peaau3alid OCHOBHBIX HaIlPaBJICHUN
BOCIIUTATEIBHON IESATENBHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOT0 BOCTIMTAHUS

c(hOPMHUPOBAHHOCTh TPAKIAHCKON TMO3UIIMUA OOYYAIOMIErocss KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUNUCKOT0 OOIIECTBA;

OCO3HaHWE CBOMX KOHCTHTYLHMOHHBIX MpaB U 00S3aHHOCTEH, YBa)KEHHUE 3aKOHA
Y TIPaBONOPSIKA;



TOTOBHOCTh K COBMECTHOW TBOPYECKOM AESITENIBHOCTU MPHU CO3JaHUU y4EeOHBIX
MPOCKTOB, PEIICHWH Yy4eOHBIX W  IIO3HABATEIIbHBIX  3a/lad, BBITIOJIHCHUH
OMOJIOTUYECKHUX DKCIIEPUMEHTOB;

CIIOCOOHOCTH OIpPEAEATh COOCTBEHHYIO MO3UIMIO IO OTHOIICHHUIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBSICHATH €&;

YMEHUE YYUTHIBATH B CBOUX JACHCTBUSAX HEOOXOJIUMOCTHh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOCKICHUSMH, KYJIbTYPHBIMH IIEHHOCTSIMHU WU
COIIMAJIbHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B TMPOLECCE COBMECTHOTO BBINOJIHEHUS
yueOHBbIX, TI03HABATENBHBIX U  MCCIENOBATEIbCKUX  3a7a4, YBaXKUTEIBHOIO
OTHOIIICHUSI K MHEHUIO OIIMOHEHTOB TMpPU OOCYXJIEHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMAaHUTAPHON U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTh POCCUHCKON TpakJIaHCKOW UIACHTUYHOCTH, MAaTPUOTH3MA,
YBaKEHUS K CBOEMY HapoJly, YyBCTBA OTBETCTBEHHOCTH Tiepe; PoauHoil, ropaoctu 3a
CBOM Kpa#, cBOW PoauHy, CBOM S3BIK M KYyJbTYPYy, IPOLIJIOE M HACTOSIIEE
MHOT'OHAIIMOHAIBHOTO Hapoaa Poccuu;

[EHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIEAUI0O M MaMSITHUKAM MPUPOJIBI,
NOCTHXKEHUAM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CITIOCOOHOCTH OLICHUBATH BKJIAJl POCCUMUCKUX YUEHBIX B CTAHOBJICHUE U Pa3BUTHE
OMoJIOruY, MOHUMAaHUS 3HaUYCHUsI OMOJIOTUHU B MTO3HAHUU 3aKOHOB MIPUPO/IbI, B )KU3HU
YeJIOBEKa U COBPEMEHHOIO 00IIIEeCTBa;

ujeiiHas yOexJAEHHOCTh, TOTOBHOCTh K CHyKeHHI0 H 3ammre OTtedectsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHUE IYXOBHBIX LIEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh OIICHMBATh CUTYaIlMI0 M TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSCh HA MOPaJIbHO-HPABCTBEHHBIC HOPMBI U 1IEHHOCTH;

OCO3HAHME JINYHOTO BKJIAJ]a B MOCTPOCHUE YCTOMUYUBOTO Oy IyIIIEro;

OTBETCTBEHHOE OTHOIIEHHWE K CBOUM POJUTEIISIM, CO3JAHUI0 CEMbH HA OCHOBE
OCO3HAHHOT'O MPUHSATUSA UEHHOCTEN CEMEWUHOMN )KU3HU B COOTBETCTBUHU C TPAIULUSIMU
HapoaoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKIIOYAash SCTETHKY ObITa, HAy4HOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUH;

MMOHMMAHUE YMOIMOHATBHOTO BO3/ICMCTBHUSI )KMBOM IPUPOJIBI U €€ [IEHHOCTH;



TFOTOBHOCTh K CAaMOBBIPQXKECHHUIO B Pa3HBIX BHUAAX HCKYCCTBA, CTPEMIJICHUE
IIPOSIBIIATH KAYECTBA TBOPUYECKOM JINYHOCTH;

S) ¢usunyeckoro BocnUTaHHMsA, (POPMHPOBAHHMA KYJAbTYPbI 310POBbS U
3MOLMOHAJIBHOIO 0/1arONOy YU :

OHMMaHUE U peajin3alus 3J0poBoro u 0e3onacHoro odpasa >ku3HH (370pOBOE
nUTaHue, COOII0ACHUE TMTHEHNYECKUX MIPaBUJI U HOPM, COaJaHCUPOBAHHBIN PEKUM
3aHATUA W  OTAbIXa, peryisipHas (u3nueckas aKTUBHOCTH), OEpekHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K COOCTBEHHOMY (HM3HUECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

NOHMMAaHUE LEHHOCTH IPaBUJ HHIUBHIYAJIBHOIO M  KOJUIEKTUBHOIO
0€30MMacHOT0 MOBEJCHUS B CUTYAIIUIX, YTPOKAIOIINX 3JOPOBBIO U JKU3HH JIIOJICH;

OCO3HaHWE MOCIEACTBUH W HENPUITHS BPEIHBIX MPUBBIYEK (YNOTpeOJIeHus
AJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

6) TPy10BOI0 BOCTIMTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAaHUE [IEHHOCTH MAacTEePCTBa, TPYIAOJIO0HE;

TOTOBHOCTh K AaKTUBHOW JEATEIBHOCTH TEXHOJOTMYECKOM W COLMAIBbHON
HaIPaBJIEHHOCTH, CIIOCOOHOCTh WHHUIMHPOBAThH, IUJIAHUPOBATH U CAMOCTOSITEIBHO
BBIIIOJIHATH TAKYIO JIE€ATEIIbHOCTD;

UHTEpEC K pa3IuuHbIM cepaM NpodeccHOHANbHON JEATEIbHOCTH, YMEHHE
coBepulaThb OCO3HaHHBIM BbIOOp Oyaymied mnpodeccun U peann30BHIBATH
COOCTBEHHbIE KU3HEHHbIE TUIAHbL;

TOTOBHOCTh M CIHOCOOHOCTh K 0OO0pa3oBaHUIO U CaMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEU JKU3HU,

7) 3K0JIOTM4YeCKOT0 BOCIIUTAHMSA

AKOJIOTUYECKHU LIeNIecO00pa3HOe OTHOUIEHUE K MPUPOJIE KaK UCTOYHUKY >KU3HU
Ha 3emiie, OCHOBE €€ CYIlIECTBOBAHUS;

MOBBIIICHHE YPOBHS JKOJOTMYECKOW KYyJIbTYypbl: TNPUOOPETEHUE ONbITA
IJIAHUPOBAHHUS IIOCTYIIKOB U OLIEHKU UX BO3MOKHBIX ITOCJIEACTBUN I OKPYXKaIOLIEH
cpensl;

OCO3HaHWE TIJIO0ANIBHOTO XapaKTepa 3KOJIOTMYECKUX Npo0ieM U myTed HX
pelieHns;

CIIOCOOHOCThH MCHOJIB30BaTh MPHOOpETaeMble NMPU U3YYEHUU OMOJIOTUU 3HAHUSA
M yMEHUS T[pUd  peHIeHHd  npoOjeM, CBA3aHHBIX € palMOHAIBHBIM
MIPUPOIOTIOTIB30BaHUEM (COOIIIOIEHNE TIPABUII TOBEICHUS B IPUPOJIE, HAIIPABIEHHBIX
Ha COXpaHEHUE paBHOBECHS B IKOCUCTEMAX, OXPaHy BUIOB, SKOCUCTEM, OMOoChepbl);

AKTUBHOE HENPUATUE IEUCTBUM, NPUHOCAIIUX BpPEd OKPYKAIOLIEU MPUPOSHOU
cpele, YMEHHE IMPOTHO3UPOBATH HEOJIArONPHUITHBIE 3KOJOTUYECKHE IOCIEICTBUS
MPEANPUHUMAEMBIX AEUCTBUNA U NPEAOTBPALIATh UX;



HAJIMYHUE Pa3BUTOrO SKOJOTUYECKOTO MBIIUICHUS, JKOJOTUYECKON KYJIbTYpHI,
OTIBITA JICSITEIIBHOCTH DKOJIOTHYECKOW HAMPABICHHOCTH, YMEHHUS PYKOBOJACTBOBATHCS
MMHU B TI0O3HABATEIIbHON, KOMMYHHKATHUBHON M COIMAIBLHOUM MPAKTHKE, TOTOBHOCTHU K
YYaCTUIO B IPAKTUYECKOMN JESITEIIBHOCTH IKOJIOTHYECKOM HApPaBIEHHOCTH;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAyKH W OOINECTBEHHOW MPAKTHKH, OCHOBAHHOTO Ha JUAJIOTe
KYJBTYP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B IMOJIUKYJIBTYPHOM MHPE;

COBEPILIEHCTBOBAHKUE SI3BIKOBOM M YHUTATENIbCKOM KYJIbTYphl KaK CpeJCTBa
B3aMMOJICUCTBHS MEX]TY JIIOJAbMH U MIO3HAHUS MUPA;

MOHMMaHue crenuduku OWOJOTMM KaK HayKH, OCO3HaHHWS €€ pOJd B
GOpMHpPOBAHNY PANMOHATHLHOTO HAYYHOTO MBIIUICHHUS, CO3JaHUU IEJIOCTHOTO
MPEACTABICHUSI 00 OKPYXKAOIIEeM MHpPE KaK O EIWHCTBE IMPHUPOJIBI, YEIIOBEKa WU
oOlecTBa, B TMO3HAaHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH U pEIIeHUH MpodiieM
COXpaHEHUs PUPOJHOTO PABHOBECHS,;

yOSXKIEHHOCT, B 3HAYMMOCTH OWOJIOTUM JJII COBPEMEHHOW ITMBUJIN3AIINHN:
oOecrieueHrsT HOBOTO YPOBHS pa3BUTHS MEAWIMHBI, CO3/IaHUE TEPCIICKTHBHBIX
OMOTEXHOJIOTHI, CTIOCOOHBIX PEIIaTh PECYPCHBIE TPOOIEMbI PA3BUTHUS YEIOBEUECTBRA,
MOKCKa TMyTEeW BBIXOAA M3 TJIOOAIBHBIX JKOJOTMYECKHX MpoOjeM U obecreueHus
nepexoja K yCTOMUYMBOMY Pa3BUTHIO, PAIIMOHATILHOMY MCIOJB30BAHUIO MPUPOTHBIX
pecypcoB 1 (hOPMHPOBAHHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCT, B IOJYyYEHWHW OWOJIOTMYECKUX 3HAHWW B  IICIIAX
MOBBINICHUS OOIIEH KyJIbTypbl, €CTECTBEHHO-HAYYHON TPAaMOTHOCTH, KaK COCTaBHOM
4acTH (DYyHKIIMOHAILHON IPAMOTHOCTH O0ydJaromuxcs, popMupyeMoit npu u3yueHun
Onojoruu;

MMOHUMaHUE CYITHOCTH METOJIOB ITO3HAHMS, HCIOJIB3YeMBIX B €CTECTBEHHBIX
HayKax, CIHOCOOHOCTH WCIOJL30BaTh TIOJydaeMble 3HAHWS JUIA aHalu3a W
OOBSCHEHHUSI SIBJICHUM OKpYKAIOMIEr0 MUpa M MPOUCXOIAIUX B HEM H3MEHEHHH,
yMEHHUE JeliaTb OOOCHOBAaHHBIE 3aKIIOYCHHS HAa OCHOBE HAay4YHBIX (DaKTOB H
MMEIOIINXCS JAHHBIX C IETbI0 TTOJIYICHUS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIFHO HCITOJIB30BaTh OWOJOTHYSCKAC 3HAHMS IS
perieHus MpoOJIeM B peabHbIX KU3HEHHBIX CUTYAIIUSX;

OCO3HaHWE IICHHOCTH HAy4YHOU JEeSATEIHHOCTH, TOTOBHOCTH OCYIIIECTBIISTH
MIPOEKTHYIO M MCCIICIOBATEIBCKYIO JEATEIHHOCTh HHIUBUIYATHHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K  HEMPEPHIBHOMY  O0Opa3oBaHUIO U
caM00Opa30BaHHWI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHWHA 110 OHWOJOTHU B
COOTBETCTBHH C KU3HEHHBIMH IMOTPEOHOCTSIMU.

METAINPEAMETHBIE PE3YJIBTATHI



MeranpenMeTHbIe pe3yJbTaThl OCBOEHUS YydeOHoro mpeamera «buosorusy
BKJIFOYAIOT: 3HAuUMbIe i1 (OPMHUPOBAHUS MHUPOBO33PCHHUS  OOYyUaAIOIIMXCS
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHBIC) OOIICHAYyUYHbIC TOHATHS, OTPaXKAIOIIUE
IIEJIOCTHOCTh HAYYHOW KAapTUHBI MHpa W CHenuPUKYy METOJOB ITO3HAHMSI,
HCIIOJIB3YEMBIX B €CTECTBCHHBIX HayKaxX (BEIIECTBO, JSHEPTHUS, SBIICHHE, IMPOIIECC,
cCHUCTeMa, Hay4yHbIH (akT, MPUHIMI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
ucce0BaHre, HaOIoAeHNEe, U3MEPEHHE, YKCIIEPUMEHT U JPYTUX), YHUBEPCATbHBIC
yaeOHble  JeicTBUA  (ITO3HABATENIbHBIC, KOMMYHUKATHBHBIC, PpETYJSTHBHbBIC),
obecrieunBaromye GopMupoBaHrue (PYHKITMOHAIBHOW TPAMOTHOCTH W COIMATBHOU
KOMIIETEHIIMM ~ OOYy4YaloIIMXCA, CIOCOOHOCTh  OOYyYarolMXCS  KCIOJIb30BaTh
OCBOEHHBIE MEXKIUCIUTIIIMHAPHBIE, MUPOBO33PEHUYCCKUE 3HAHUS M YHHUBEPCAIbHBIC
ydeOHbBIC ICUCTBUS B IO3HABATEIIHHOM M COLIMAIBHOM MPAKTHKE.

MeranpeaMeTHbIe pe3yiabTaThl OCBOCHUS TPOTPAMMBI CPEAHETO O0OIIero
00pa3oBaHUsl TOKHBI OTPAXKATh:

OBaanenne YHHBEpPCATbHBIMH yueOHbIMH NMo3HABaTEeJIbHLIMH
JeHCTBUSAAMM:

1) 6a30BbI€e JJOTHYECKHE TeCTBHA:

CaMOCTOSITEIILHO (bopMyIHpPOBATH u aKTyaJIM3upPOBaTh nmpobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPH OCBOSGHUM 3HAHUNW TPUEMBI JIOTHYECKOTO MBIITUICHUS
(amanm3a, cMHTE3a, CpaBHEHMS, KiaccHUKaIMU, 0000IICHHS), PACKPhIBATh CMBICI
OMOJIOTUYECKUX TIOHATHH (BBIICIATh WX XapaKTCpHbIE TMPU3HAKW, YCTAaHABIWUBATH
CBSI3U C IPYTUMH TTOHSATHSIMH );

OTpeneNnsaTh TN JCSITCIBHOCTH, 3aJaBas TMapaMeTpbl W KPUTEPHH WX
JTOCTUKEHHUS, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C ITOCTABJIICHHBIMH ICIISIMU;

UCIIOJIb30BaTh OMOJIOTMUECKHE TMOHATHUS 11 OOBSICHEHUS (DAKTOB W SIBJICHUU
YKWUBOU MPUPOJBL;

CTPOUTH JIOTHYECKUE pacCyXIeHus (MHIYKTUBHBIC, JCAyKTUBHBIE, II0
AQHAJIOTHH), BBISABJISATH 3aKOHOMEPHOCTH W TIPOTHBOPEYMS B PacCMaTpHUBAEMBIX
SIBJICHUAX, (DOPMYJIMPOBATH BHIBOJBI M 3aKIFOUCHUS,

MPUMEHSATh CXEMHO-MOJICJIbHBIE CPENICTBA JUIsl MPEACTABICHUS CYIIECTBEHHBIX
CBS3¢ W OTHONIEHWH B HM3ydyaeMbIX OHMOJOTHYCCKUX OOBEKTaX, a TaKke
NPOTUBOPEYHMA PA3HOTO pOJdA, BBIABICHHBIX B Pa3IWYHBIX HHPOPMAIMOHHBIX
MCTOYHHUKAX;

pa3pabaThiBaTh TUIAH pEHICHUS TPOOJeMbl ¢ YYETOM aHadu3a HMMEIOITUXCS
MaTepPHATBHBIX K HEMAaTepHUATbHBIX PECYPCOB;

BHOCUTH KOPPEKTHBBI B JIEATCILHOCTh, OIIEHUBATh COOTBETCTBUE PE3yJbTAaTOB
IEJISIM, OLICHUBATh PUCKH TIOCIIEACTBUIN ACATCIBHOCTH;



KOOPJIMHUPOBATH U BBINIOJHATH padOTy B YCIOBUSIX pPEaJIbHOTO, BUPTYAJIbHOTO U
KOMOWHHPOBAHHOI'O B3aUMOJICHCTBHUS;

pa3BUBAaTh KPEATUBHOE MBIILIEHUE IPU PELIEHUH )KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE ICHCTBUS

BJIaICTh HaBBIKAMHM Y4E€OHO-UCCIIEIOBATEIbCKON M MPOCKTHOW IESTEIBHOCTH,
HaBbIKAMM  paspelieHus  npobjieM, CHOCOOHOCTbIO UM TOTOBHOCTBIO K
CaMOCTOSATENIbHOMY TOMCKY METOJOB PEIICHUS NPAKTUYECKUX 3a7ad, PUMEHEHUIO
Pa3IMYHBIX METOJIOB NO3HAHUS;

UCIIOJIb30BaTh PA3JIUYHbIE BUABI JEATEIBHOCTH 10 MOJIYYEHUIO HOBOTO 3HAHMS,
€ro UHTEpIpETAIH, TPEOOPA30BAHUIO U TPUMEHEHUIO B yU€OHBIX CUTYaIUAX, B TOM
YHCJIE NPU CO3AAaHUM YUEOHBIX U COLIMAIIBHBIX MPOEKTOB;

dbopMupoBaTh HAay4YHBIM TUI MBIIUICHUS, BJIaJ€Th HAyYHOU TEPMHUHOJIOTHEH,
KJIFOUEBBIMU MOHATUSAMH U METOAAMMU;

CTaBUTh M (OPMYJIMPOBATh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYalUsIX;

BBISIBJIATh PUYMHHO-CJIEJICTBEHHBIE CBSI3W M aKTyaJlM3upoBaTh 3ajavy,
BBIJIBUTaTh TMIIOTE3Y €€ pelIeHUs, HAXOAUTh apryMEHTHI JJIs JOKa3aTeIbCTBAa CBOUX
YTBEPKJICHNMN, 33]1aBaTh IIAPAMETPhI U KPUTEPUU PEILECHUS;

aHAJIM3UPOBATh ITOJIYYEHHBIE B XOJI€ PEIIEHUS 3aJa4l Pe3yJIbTaThl, KpUTUUECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATh H3MEHEHNE B HOBBIX YCJIOBHSX;

JaBaTh OLIEHKY HOBBIM CUTYallMsIM, OLIEHUBATh MPUOOPETEHHBIN ONBIT;

OCYUIECTBJISATh LEJCHANPABICHHBIA IOUCK TIEPEeHOCa CPEACTB U CIOCOOOB
JEeNCTBUS B MPO(PECCUOHANBHYIO CPELLY;

yMETh TEPEHOCUTh 3HAaHHS B IIO3HABATEIbHYIO M IPAKTUYECKYIO 00JacTu
KU3ZHENIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHMSI U3 PA3HBIX MIPEAMETHBIX 00JIacTel;

BBIJIBUTaTb HOBBIE WJEW, MpEIaraTb OPUTHMHAIbHBIC TOJIXOJbl U PELICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, T0NYCKAIOIINE albTepHATUBHBIC PEILICHUS.

3) pa6ora ¢ ungopmanmeii:

OpUEHTHUPOBATHCSA B PA3JIMYHBIX MCTOYHUKAX MHPOpMAIMHU (TEKCTE Y4eOHOro
nocoOus, HAyYHO-TIOMYJISIPHOW  JHUTEeparype, OHOJOTHYECKHX  CIOBApPAX H
CIpaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B lIHTepHeTe), aHaMM3UpOBaTH
MH(GOPMALIMIO PA3IMYHBIX BUAOB U (POPM IPEICTaBICHUS, KPUTUUECKU OLICHUBATDH €€
JOCTOBEPHOCTh M HEMPOTUBOPEYNBOCTB;

(GopMyIMpOBaTH 3aMpPOChl U MPUMEHATH Pa3JIMYHbIE METOJbI MPHU TOHUCKE U
oTOope Ouosornueckod WHGOpMaALUK, HEOOXOAUMOW ISl BBIMOJHEHUS YYEOHBIX
3azay;



npuoOpeTaTb ONBIT  HWCIOJIB30BaHUS MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTH, COBEPIICHCTBOBATh KYJIbTYPy AKTHBHOTO HMCIOJB30BAHUS Pa3TUIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO  BBIOMpaTh  ONTHUMalbHYI0O  (opMy  mpeacTaBieHUs
Oouosiorndeckor uHGoOpMaIUK (CXeMbl, rpadUKH, JUarpaMMBbl, TaOIUIbI, PUCYHKU H
pyroe);

HCIIOJIb30BaTh HAy4YHbIM A3BIK B KayecTBE CpeACTBa mpu pabore ¢
Oouonoruueckod  HMHPOpMAIME: MPUMEHITh XUMHUYECKHe, (U3NYECKUE U
MaTEeMaTUYECKUe 3HAKW U CHUMBOJIBI, (opMyIbl, abOpeBUATypy, HOMEHKJIATYpy,
UCIIOJIb30BaTh U MPe0Opa30BbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISAHOCTH;

BJIJICTh HABBIKAMH PACIIO3HABAHUS U 3aIUTHl HH(POpMAIu, HHOOPMAITMOHHON
0€30MacHOCTH JTUYHOCTH.

OBJajieHHe YHHBEPCAJbHBIMH KOMMYHUKATHBHBIMH JI€CTBUSIMU:

1) oO1eHme:

OCYIIECTBJISITh KOMMYHUKAIIMU BO BceX cdepax >KU3HU, aKTUBHO y4acTBOBATH B
UaNore Wi JAUCKYCCHMM IO CYIIECTBY OO0CyXJaeMoil TeMbl (YMEHHE 3a]aBaThb
BOIIPOCHI, BBICKA3bIBATh CYXKJICHHS OTHOCHTEIHHO BBITIOJIHCHHS IIpeIIaracMou
3aJlayd, YYUTHIBATb MHTEPECHl W COTVIACOBAHHOCTH TMO3UIIMN APYrHMX YYaCTHUKOB
JMasora Wil JUCKYCCUN);

pacno3HaBaTh HeEBepOaJbHBbIE CpeACTBa OOIIEHHUS, TMOHUMATh 3HAYCHUE
COIMAJTBHBIX 3HAKOB, MPEIMOCHUTIOK BO3SHUKHOBEHUSI KOH(MIUKTHBIX CUTYaIlli, YMETh
CMSATYATh KOH(JIMKTHI H BECTH IIEPETOBOPHI;

BJIQJICTh PA3JTMYHBIMU CIIOCOOAMU OOIICHHS W B3aUMOJCUCTBUS, MOHUMATh
HaAMEpEHUs IPYTUX JIIOJICH, TPOSBIISITh YBAKUTEILHOE OTHOIIIEHHWE K COOECETHUKY U
B KOPPEKTHOU PopMe (hopMyIupoBaTh CBOM BO3PAKEHHUS;

pPa3BEPHYTO M JIOTUYHO M3Jaratb CBOK TOYKY 3pPEHUSI C HCMOJIb30BAHHEM
SI3LIKOBBIX CPEJICTB.

2) coBMeCTHAas eI TeJbHOCTh:

MOHUMAaTh M HCIIOJIb30BaTh NMPEUMYIIECTBA KOMAHIHOW U WHAMBUIYaJTbHON
paboThl MPU PELICHUH OMOJOTMYECKON MpoOJieMbl, 000OCHOBBIBATh HEOOXOAUMOCTh
MIPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOICHCTBYSI PU PEIICHUH YIeOHOW 3a/1a4H;

BBIOWpAaTh TEMATUKy M METOABl COBMECTHBIX JEUCTBHUH € Yy4€TOM OOIIHMX
WHTEPECOB M BO3MOYKHOCTEH KaXKJOTO WieHA KOJUICKTUBA;

MpUHUMATh  T[€IM  COBMECTHOW  JESTEIBHOCTH, OpPraHW3O0BHIBATH U
KOOPJAVUHUPOBATh JEUCTBUSA MO €€ JOCTHKEHUIO: COCTaBIIATh IUIAH JEWCTBUU,
pacnpeneniaTb poJid ¢ YYETOM MHEHUH YYaCTHHKOB, OOCYXIAaTh pe3yJIbTaThl
COBMECTHOU paboTHI;

OIICHMBATh Kau€CTBO CBOETO BKJIAJIa M KAXKJOTO YYaCTHHKA KOMaH/bl B OOIINIA
PE3yNbTAT MO pa3pabOTaHHBIM KPUTEPHSIM;



npeayiaraTb HOBBIE IPOEKTHI, OLEHHUBAaTh HJEHM C T[O3ULUUA HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBJISITh  MMO3UTHUBHOE CTPATETMYECKOE TOBEICHUE B  PA3JIMYHBIX
CUTYaIMSIX, TPOSIBIISITH TBOPUYECTBO U BOOOpAKEHUE, ObITh MHUIIUATUBHBIM.

OBJageHne YHUBEPCAJIbHBIMY PeryJISTUBHbIMHU ACHCTBUAMM:

1) caMmoopraHu3anus:

MCIIOJIh30BaTh OMOJOTHYECKNE 3HAHUS JJI BBISIBIICHUS TIPOOJIEM U MX PEIICHUS
B )KU3HCHHBIX U YUYEOHBIX CUTYyaIUAX;

BBIOMpAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUM IIEJIeBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JECHUCTBUSAX M IOCTYIIKax IO OTHOLIEHHUIO K >KUBOM MNPHPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYXKAOIINX;

CaMOCTOSITEJIBHO OCYIIECTBIISITh TTO3HABATEIBHYIO JIESITEIbHOCTD, BBISIBIISITH
npo0JieMbl, CTaBUTh U (HOPMYJIHpPOBaThH COOCTBEHHBIC 3aJaud B 0Opa3oBaTEIbHOM
NEATEIIBHOCTH U JKU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIbHO COCTABJIATH IUIaH PEHICHUS MPOOJIEMbl ¢ YUETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPENOYTECHU;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacuIMpsaTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEOYTCHUIT;

JieaTh OCO3HAHHBIN BBIOOP, apTyMEHTHUPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32
pelIeHue;

OIICHUBATh TPUOOPETEHHBIN OIBIT;

croco0CTBOBaTh ((OPMUPOBAHUIO U MPOSBICHUIO MUPOKOU PYIUIIUUA B PA3HBIX
0o0JacTsAX 3HAHUN, MOCTOSIHHO MOBBIIIATH CBOM 0Opa30BaTEIbHBIM M KYyJIbTYPHBIN
YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OILICHKY HOBBIM CHUTYyalldsIM, BHOCUTb KOPPEKTHBBI B ACSATEIbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LEIISM;

BJIAJICTh HABBIKAMU TO3HABATEILHON pedekcun KaKk OCO3HAHUS COBEPIIAEMBIX
JEUCTBUM W  MBICIMTENBHBIX IPOLECCOB, HX PE3yJbTaTOB U OCHOBAHUM,
WCIIONB30BaTh MNpUEMBbI pedeKCUu [JIsl OLIEHKW CUTyalluu, BBIOOpa BEPHOIO
pelieHus;

YyMETh OLEHMBAaThb PUCKHM KM CBOEBPEMEHHO MPUHHMATh PEIICHUS M0 UX
CHUKEHHUIO;

MPUHUMAaTh MOTHBBI U AapryMEHThl JAPYrMX TMpPU aHajIu3e pPe3yIbTaTOB
NEATEIbHOCTH;

3) npuHsiTHE CeOsl U APYIUX:

MPUHUMATH ce0sl, TOHUMasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

MPUHUMAaTh MOTHBBI U AapryMEHThl JAPYrMX T[pPU aHaIu3€e pPe3yIbTaTOB
NEATEIbHOCTH;



pU3HABATH CBOE MPABO U MPABO APYTUX HA OMIMOKH;
pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIUHU APYTOro YEIOBEKA.

IHPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3ynabTathl ocBoeHus nporpammbel COO 1o Ouonoruu Ha
0a30BOM YypOBHE BKJIIOYAIOT crneruduyeckue g yueOHoro npenmera «buonorus»
HAy4YHbIEC 3HAHMS, YMEHHSI M CHOCOOBI JEUCTBUI MO OCBOEHHUIO, MHTEPIIPETAIUU U
npeoOpa30BaHUIO 3HAHUM, BUABI ACSATENBHOCTA MO IMOJIYYEHUIO HOBOTO 3HAHUS U
MIPUMEHEHUIO 3HAHMM B PA3JIMYHBIX YYEOHBIX CHUTYalMsIX, a TAaKXKE B PEATbHBIX
KU3HEHHBIX CHUTyallUsX, CBA3aHHBIX C Owuoisiorueil. B mporpamme mnpeaMeTHbie
pe3yJIbTaThl MIPEICTaBICHBI IO roJaM 00yUYEeHUS.

[IpenmeTHble pe3ynbTaThl OCBOEHHUS ydyeOHoro mnpenmera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAKATh:

c(OPMHUPOBAHHOCTh 3HAHUI O MECTE€ U POJM OMOJOTMH B CHUCTEME HAYyYHOTO
3HAaHUS €CTECTBEHHBIX HAayK, B (POPMHUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYUHOM
KapTHUHBl MHpa U HAYYHOI'O MHPOBO33PEHHS, O BKJIAJE POCCUHCKUX U 3apyOEKHBIX
Y4EHBIX-OMOJIOTOB B Pa3BUTHE OMOJIOTMH, (PYHKIMOHAIBHONW IPAMOTHOCTU YEJIOBEKa
JUTSl peLICHUs KU3HEHHBIX 33/1a4;

YMEHHUE paCKpbIBATh COJIEp)KAaHUE OMOJIOTMYECKMX TEPMHUHOB W TMOHATHIA:
KU3Hb, KJIE€TKa, OpraHu3M, MeTabosu3M (0OMEH BEIIECTB U MPEBPALICHUE SHEPTUN),
romMeoctasd  (camMoOperyisilusi), ypOBHEBash  OpraHM3alUsl  JKUBBIX  CHCTEM,
CaMOBOCHPOM3BEACHUE (PEMPOAYKIIMS), HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U
pa3BUTHE;

yMEHHME M3/1araTh OHOJOTMYECKHEe TeopuHu (KJIETOYHas, XpOMOCOMHas,
MYTaIMOHHAs, [IEHTpaIbHasl JOTMa MOJEKYJIsIpHON Ouosioruwn), 3akoHsl (I'. Menpaens,
T. Moprana, H. W. BaBunoBa) u yueHus (0 IEHTpax MHOrooOpasusi u
MPOUCXOXKICHUS KyIbTypHbIX pacteHuid H. V. BaBuioBa), onpenensiTe rpaHULIbl UX
MPUMEHUMOCTH K KUBBIM CUCTEMAaM;

YMEHHE BIaJ€Thb METOJIaMU HAYYHOI'O MO3HAHUS B OMOJIOTHMHU: HAOIIOJEHHE U
ONMCAHUE >KMBBIX CHUCTEM, IPOLIECCOB M SBJICHUM, OpraHU3alus W NPOBEICHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIABUKEHUE TUIIOTE3bl, BBISIBJICHUE 3aBUCHUMOCTHU
MEXAY HWCCIEAYyeMbIMU BEJIMYMHAMH, OOBSICHEHUE TMOJYYEHHBIX PE3YJIbTATOB,
UCIOJIb30BAaHHBIX HAYYHBIX MOHATUN, TEOPUN U 3aKOHOB, YMEHHUE JIeNIaTh BHIBOJIbI HA
OCHOBAaHHM MOJYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIACIATh CYLIECTBEHHBIE MPU3HAKH BHUPYCOB, KJIETOK NPOKAPUOT U
AYKapuoT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTU
npoleccoB: OOMEHa BELIECTB M MPEBpAICHHs SHEPTUU B KIETKE, (POTOCHMHTE3A,
IUIACTUYECKOTO M JHEPreTUYecKoro oOMeHa, XEMOCHHTE3a, MHTO03a, Meio3a,



OIUIOAOTBOPEHUS,  PA3MHOXKEHHS, HMHAMBUAYAJbHOTO  Pa3BUTHUS  OpraHu3Ma
(oHTOTEHER);

YMEHHE TMPUMEHSTh TOJMyYEHHbIC 3HAHUA [JIsI OOBSICHEHHS OWOJIOTUYECKUX
IPOLIECCOB U SIBJICHUM, IJIsi MPUHATHSA MPAKTHUECKUX PEUICHUN B IMOBCEIHEBHOU
KU3HM C LeNpl0 oOecrieuyeHuss O€30MacHOCTH CBOETO 3J0POBbS M 3JI0POBbS
OKPYXAIOIIUX JIIOACH, COONIOACHUSI HOPM T'PaMOTHOTO TOBEACHHS B OKpYXKarollen
MPUPOIHON cpeAe, MOHMMAaHHE HEOOXOJUMOCTH HCIHOJIB30BaHUS JOCTHUKCHHUN
COBPEMEHHOU ounonorun 151 OMOTEXHOJIOTHIA TUISL PalMOHAIIBHOTO
IPUPOAOIIOIH30BAHNS;

yYMEHHE pelliaTh dJIEMEHTapHbIe TEHETUYECKUE 3a/1a4l HA MOHO- U TUTUOPUTHOE
CKpEIlMBAaHUE, CIEIUVICHHOE HAacleJOBaHUE, COCTABISATH CXEMbl MOHOTHOPUIHOTO
CKpEIIMBAHUSA JUIS MTPEeICKa3aHus HACIEAOBAHUS TPU3HAKOB Y OPTraHNU3MOB;

YMEHHUE BBINOJIHATh JA0OpAaTOPHBIE U MPAKTUYECKUE padoThl, COOJIIOIATH
npaBuiIa nmpu paboTe ¢ ydeOHbIM U 1a00paTOpHBIM 000PYI0BAHUEM;

yMEHUE KPUTHYECKH OILIEHUBaTh M HHTEPIPETHPOBATH  HHOOPMAIUIO
OMOJIOTHYECKOTO  COACpXaHHs, BKIIOYAIONIYI0O TICEBIOHAyYHbIE 3HAHUA U3
pa3IMYHBIX MCTOYHUKOB (CpeCcTBa MaccoBOW WHGOpMAIUU, HAYYHO-TIOMYJISIPHBIC
MaTepuaibl), JTHYECKHE aCHEKThl COBPEMEHHBIX HCCICJOBAHUA B OMOJIOTHH,
MeAULINHE, OUOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE TUCHbMEHHBIE U YCTHBIE COOOILEHNUs, 000011ast
OHoI0rHYecKyI0 HH(OPMAIINIO U3 HECKOJIBKUX HCTOYHUKOB, TPaMOTHO MUCIIOIB30BATh
MOHSATUMHBIN anmapat OMOJOTHH.

[IpenmeTHble pe3ynbTaThl OCBOEHHUs ydyeOHoro mnpenmera «buonorus» ¢ 11
Kjiacce TOJKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHWN O MECTE W POJIM OUOJOTUM B CHUCTEME HAy4YHOTO
3HAaHUS €CTECTBEHHBIX HAYK, B (DOPMHPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYUHOM
KapTUHBI MHpa U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJIE POCCUHUCKHX M 3apyOeKHBIX
y4€HBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH, (DYHKITMOHAILHONW TPaMOTHOCTH Ye€JIOBEKa
JUTS peIIeHUs AKU3HEHHBIX 3a/1a4;

YMEHHE PAaCKpbIBaTh COJIEpP)KaHWE OMOJIOTUYECKUX TEPMUHOB U TOHSATHMA: BUI,
MOMyJsAUKs, TEeHO(QOHJA, 3BOJIOLUMS, JBIXKYIIME CHIbl ((aKTOpPbI) 3BOJIIOLMH,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BHUI000pa30BaHUE, IKOJOTHYECKHE (DAKTOPHI,
HKOCHCTEMA, MPOIYLIEHTHI, KOHCYMEHTBI, PEAYLEHTHI, LIeTI MUTAHUs, IKOJIOTHYECKast
UpaMuia, OMOreoneHo3, onocdepa;

yYMEHHE H3JaraTh Ouojorndeckue Teopuu (dBostonnoHHas Teopust Y. JlapBuHa,
CUHTETUYECKAsh TEOPHUS DBOJIOIMHU), 3aKOHBI M 3aKOHOMEPHOCTH (3apOJIBIIIEBOTO
cxozctBa K. M. bapa, uepeioBanus TIIaBHBIX HANpaBiIEHUN U myTel 3Bosronuu A. H.
CesepiioBa, yuenuss o o6uocthepe B. WM. BepHaackoro), onpenensrb TrpaHUIBI HX
PUMEHUMOCTH K KHBBIM CHCTEMaM;



yMEHHUE BJIaJIETh METOJaMU HAyYHOI'O MO3HAHHSA B OWOJIOTMM: HAOJIOJIEHUE U
OMHCAHUE >KUBBIX CHCTEM, IPOIECCOB W SBJICHUMN, OpraHW3alus W TPOBEICHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIABUKCHUE THUIIOTE3bI, BBISIBICHUE 3aBHCHUMOCTHU
MEXAY WCCIEAYyeMbIMU BEJIMYMHAMH, OOBSICHEHUE IOJYYEHHBIX pEe3yJIbTaToB,
UCIOJIb30BAaHHBIX HAYYHBIX MOHATUN, TEOPUIN U 3aKOHOB, YMEHHUE JIeNIaTh BBIBOJIbI HA
OCHOBAHHH MOJYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIJCISITh CYIIECTBCHHBIE TPU3HAKK CTPOEHUS OHOJIOTHYECKUX
OOBEKTOB: BHWJOB, TOMYJSAIUNA, NPOIYIEHTOB, KOHCYMEHTOB, pEIYyIICHTOB,
OMOreoIeHO30B M DKOCUCTEM, OCOOCHHOCTH  MPOIECCOB:  HACJEACTBEHHOM
U3MEHUYMUBOCTH, €CTECTBEHHOTO OTOOpa, BHUA000pa30BaHUs, MPUCIOCOOJICHHOCTH
OpTaHU3MOB, JIEUCTBHSI YKOJIOTHIECKUX (DaKTOPOB HA OPTaHU3MBI, IIEPEHOCA BEIIESCTB
¥ TIOTOKA DHEPTHH B DIKOCUCTEMAaX, aHTPOIIOTEHHBIX U3MEHEHUH B YKOCUCTEMAX CBOCH
MECTHOCTH, KPYTOBOPOTA BEIIECTB M OMOTCOXMMUYCCKUX ITUKIIOB B Orocdepe;

yMEHUE TPUMEHSATh IOJIYYEHHBbIE 3HAHUA JJIsi OOBSICHEHUS OMOJOTUYECKHX
IPOLIECCOB U SIBJICHUM, IJIsi MPUHATHSA TMPAKTHUYECKUX PEUICHUN B IOBCEIHEBHOU
KU3HU C 1eJbl0 obOecredeHus OE30MacHOCTH CBOETO 370POBBbS W 3/I0POBbS
OKpY>KaIOIINX JIIOJIEH, COONIIOIEHNsT HOPM TPAMOTHOTO TOBEIEHUS B OKpY’Karomen
OPUPOAHON cpejie, MOHUMAaHHE HEOOXOJUMOCTH UCIOJIb30BAHUSL JOCTHXKEHUN
COBPEMEHHOM OMOJIOTHH JIJIs1 PAIIMOHATILHOTO PUPOI0TIOIH30BAHUS;

yMEHHUE peniaTh dJIeMEHTapHble OUOJOTHYECKHE 3a7auM, COCTaBIATH CXEMbI
MepeHOca BEIIECTB U HEPTUH B AKOCUCTEMAaX (LIETH MUTaHuUs);

YMEHHUE BBINOJHATh JA0OpAaTOPHBIE U MPAKTHYECKUE padoThl, COOJIIOIATH
npaBuiIa npu paboTe ¢ ydeOHbIM U 1a00paTOpHBIM 000PYI0BAHUEM;

yMEHHE KPUTHYECKH OLIGHUBaTh M  HWHTEPIPETHUPOBATH  WH(OOPMAIUIO
OMOJIOTHMYECKOTO  COACpXaHMs, BKIIOYAIONIYI0 TICEBIOHAyYHbIE 3HAHUA U3
Pa3IUYHBIX HMCTOYHHUKOB (CPEICTBA MacCOBOW HWH(OPMAIMH, HAYIHO-TIOMYJISIPHBIE
MaTepHuabl), paccMaTpuBaTh rno0aabHbIC IKOJIOTUYECKUE pOOIeMBI
COBPEMEHHOCTH, (HOPMHUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO MTO3UIIHIO;

yMEHHUE CO3/1aBaTh COOCTBEHHBIC MUCHbMEHHBIC U YCTHBIE COOOIIEHUs, 00001as
OMOJIOTUYECKYIO0 HH(POPMAIIUIO U3 HECKOJIBKHX NCTOYHHKOB, TPAMOTHO HCIIOIh30BATh
MOHSATUMHBIN anmapat OMOJOTHUH.

TEMATHUYECKOE INTAHUPOBAHUE
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n/ pa3jiejioB U TeM Bcer  Konrpoabnbie  IIpakTHyeckue
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pecypcnbl

1 buonorus xak 2 0.5 bu6mmorexa [IOK




HayKa https://m.edsoo.ru/7f41
€292
bubmuorexa [JOK
JKusrle cucTeMbl 1
1 https://m.edsoo.ru/7f41
WX OpraHu3aIus 292
XUMUYECKUI bubmuoreka [JOK
COCTaB U CTPOEHUE 8 1 1 https://m.edsoo.ru/7f41
KJIIETKA c292
KuzHenesaTenbHOC bubmorexa [IOK
6 https://m.edsoo.ru/7f41
Th KJICTKH
€292
Pazmuoxenue u
MBIV HO® bu6mmoreka [IOK
Y 5 1 https://m.edsoo.ru/7f41
pa3BUTHE 292
OpraHu3MOB
Hacnencrsennoct bu6mmoreka [IOK
b M U3MCHYHMBOCTh 9 1 15 https://m.edsoo.ru/7f41
OpraHu3MOB c292
Cenexknms
ODLAHIEMOB bubmuorexa [JOK
p ' 3 https://m.edsoo.ru/7f41
OCHOBEI
€292
OHMOTEXHOJIOTHH
OBIIEE
KOJINMYECTBO YACOB 34 2 4
I1O ITPOI'PAMME
11 KJIACC
N HanmenoBanun KoaunvecTBo 4acoB DJIeKTPOHHbIE
" e pa3aesioB H (umdposbie)
n/ Bcer Koutpoabsnbl = IIpakTuyecku
TeM o0pa3zoBaTte/ibHbIE
n 0 e padoThl e padoThbl
NMpPorpaMmblI pecypchbl
S BOJOLHOHHAs bubmmoteka IIOK
9 1 https://m.edsoo.ru/7f41cc7
ouonorus A
Bo3HukHOBEeHH
bubnunorexa LIOK
€ ¥ pa3BUTHE
10 1 0.5 https://m.edsoo.ru/7f41cc7
JKA3HU HA 4
3emie B
Opranusmsl 1 5 1 bubmuoteka [IOK

OKpY’KaroIast

https://m.edsoo.ru/7f41cc7



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

cpena

4

CooO1ecTBa u

HKOJIOTHYECKHE

CUCTCMBI
OBIIEE
KOJIMYECTBO
YACOBIIO
ITPOI'PAMME

10

34

2.5

bu6nmoreka [IOK
https://m.edsoo.ru/7f41cc?
4



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

		2023-09-27T12:59:13+0300
	Сулаева Вера Владимировна
	Подпись документа




