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COJAEP/KAHUE OBYYEHUA
10 KJIACC

Tema 1. buojsiorusi Kak Hayka.

buonorus kak Hayka. CBsizb OuoNOruM C OOIIECTBEHHBIMH, TEXHHUYECKUMH U JPYTUMH
€CTeCTBEHHBIMH HayKkamH, ¢uiocopueil, 3THKOW, 3CTETHKOW W mpaBoM. Ponb Ouomoruu B
(hopMUPOBaHUM COBPEMEHHOI Hay4HOIl KapTUHBI MUpa. CucTeMa OMOJIOTHYECKUX HaYK.

MeToapl TO3HAHUS KUBOW MpUPOJbI (HAOIIOACHHE, SKCIEPUMEHT, OMHMCAaHUE, W3MEpPEHUE,
KJaccu(uKanus, MOICTTMPOBAHNE, CTATUCTUYECKAsk 00pabOTKa JaHHBIX ).

JdeMoHcTpanum:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbuos, [Ix. Yorcon u @. Kpuk.

Tabnuis! u cxeMbl: «MeTo/Ibl TO3HAHUS )KUBOW TPUPOJIBI».

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

[Ipaktuyeckas pabora Ne 1. «Mcmonp3oBaHHME pAa3IMYHBIX METOAOB IPH H3YYCHUH
OMOJIOTUYECKIX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbI M X OPraHU3aIUsA.

XKusble cuctembl (OMOCUCTEMBI) KaK MpeaMeT n3ydeHust 6uonoruu. OTInYHe KUBBIX CHCTEM
OT HEOPTAaHUYECKOU IPUPOJIBI.

CpoiictBa OmocucTteM U HX pa3HooOpasue. YPOBHHM OpraHu3aluil  OHMOCHUCTEM:

MOJICKYJISIPHBIA, KJICTOYHBIH, TKaHEBBIH, OpraHU3MEHHBIM, MOMYJISIITUOHHO-BHIOBOH,
9KOCHCTEMHBIN (OMOTeOIIEHOTUYECKHH ), OMOC(EPHBIH.
JdemoHcTpaumnu:

Tabmuipl U cxembl: «OCHOBHBIE TPU3HAKH KU3HW», «YPOBHU OpraHU3allMd KUBOU
HPUPOIBD».

Ob6opynoBanue: moaens Moiekynsl JJHK.

Tema 3. XumMu4ecKHuii cocTaB U CTPOEHHE KJIETKH.

XVUMUYECKUH COCTaB KJIETKU. XUMHUYECKHE AJIEMEHTBI: MAaKpO3JIEMEHThI, MUKPO3JIEMEHTHI.
Boza u MuHepanbHbIe BELLIECTBA.

@OyHKIUY BOABI 1 MUHEpAJIbHBIX BelecTB B KieTke. [logaepikanue ocMoTrueckoro 6anaHca.

benku. CoctaB u crpoeHue 0enkoB. AMHUHOKHCIOTE — MOHOMEpHI OenkoB. HesameHnmMeble u
3aMEHHUMbIE aMMHOKHCIIOTbl. AMMHOKUCIIOTHBIM COCTaB. YPOBHHU CTPYKTYpPbI OEJIIKOBOM MOJIEKYJIbI
(mepBUuHasi, BTOPUYHAs, TPETUYHAsI U YETBEPTUYHAS CTPYKTypa). XMMHUYECKHUE CBOMCTBA OEJIKOB.
buonornueckue pyHKINU OEIKOB.

®epMeHThl — Ouonoruueckue katanuszatopbl. CTpoeHue ¢GepMeHTa: aKTHBHBIA LEHTP,
cyoctpatHas  cneuuduuHocTh.  Kodepmentsl.  Butamunbl.  OTnnuuss  QepMEHTOB  OT
HEOPraHMYECKUX KaTaJIn3aTOpPOB.

VYraeBoasl: MOHOcCaxapuIsl (TIH0K03a, pubo3a M J1e30Kcupub03a), aucaxapuisl (caxaposa,
JaKTO3a) W ToJucaxapuibl (Kpaxmani, TJIMKOTeH, IeJToio3a). buomornueckue QyHKIM
YIJIEBOIOB.

JIumuasl:  Tpurauuepunasl,  ¢ochomunuabl, crepounsl.  'mapoduiabHO-rHIAPODOOHBIE
cBoiicTBa. buonormueckune QyHkumu aunuaoB. CpaBHEHHE YIIIEBOIOB, OCNKOB M JIMIKAOB Kak
HMCTOYHUKOB YHEPIHH.

Hyxnennoseie kucnorel: JIHK n PHK. Hykneornapl — MOHOMEpPBI HYKIIEMHOBBIX KHCIIOT.
Crpoenue u gpynkiun IHK. Crpoenue u ¢pynkunu PHK. Bunet PHK. AT®: crpoenue u pyHkuuu.



[uTonorus — Hayka o kietke. Kiietounas Teopust — mpuMep B3auMOACHCTBHS uieil 1 pakToB
B HayYHOM I103HAHUU. MEeTo/bl U3yUeHUs KIETKH.

Krnerka kak nenmoctHas »uBas cuctema. OOue NMpU3HAKK KIETOK: 3aMKHYyTas HapysKHas
MemOpana, moJiekyisl JIHK kak renernueckuii anmapar, cucteMa cuHTe3a 0emka.

Tunsl KJIETOK: JyKapuoTHuecKas U IpokapuoTruueckas. (OcoOEHHOCTH  CTpPOEHUs
npokapuoTHueckon kieTku. Kierounas crenka Oakrepuii. CTpoeHHE SyKapHOTHYECKOH KIIETKH.
OCHOBHBIE OTJIUYHS PACTUTEIBHOMN, )KUBOTHOM U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KIJIETOYHAs CTEHKA, TJIMKOKAJIUKC, UX (YHKIIUH.
[Inazmatnueckass memOpana, e€ cBoiictBa u ¢yHkuuu. lluTomnazma u €€ OpraHOU[BI.
OpnnomeMmOpannbie opranouas! kietku: OIIC, anmapar I'onbmxu, nuzocomsl. IlomyaBToHOMHBIE
OpraHoubl KJIETKU: MUTOXOHAPUH, IutacTuibl. [IpoucxoxaeHne MUTOXOHApUI U macTul. Buael
mwiactug. HememOpaHHble OpPraHouabl KJIETKH: PUOOCOMBI, KIJIETOUHBIM LIEHTP, LIEHTPHUOIH,
PECHUYKH, KIYTUKH. DyHKIIMN OpraHoOUI0B KIIETKH. BritoueHus.

Snpo — perynsTopHblid neHTp KieTku. CTpoeHue sijpa: saepHas 000J0YKa, KapHOIUIa3Ma,
XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEeIECTB B KIIETKE.

JdeMmoHcTpanum:

[Toprpersr: A. JleBenryk, P. I'yk, T. IlIBann, M. llneitnen, P. Bupxos, Ix. Yorcon, O.
Kpuk, M. Yunkunc, P. ®pankinun, K. M. bap.

Juarpammbl:  «PacnpeneneHue  XMMHUYECKMX  3JIEMEHTOB B HEXHBOM  IPUPOAE»,
«Pacnpenenenne XMuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOIE».

Tabmuuer u cxemsl: «llepmogudeckass Tabnuma XUMHUYECKHX OSJIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOABI», «buocunres Genka», «CtpoeHne MoieKkyasl Oenmka», «CtpoeHue depmeHTay,
«Hyxneunossle xucnorel. IHK», «Ctpoenune monekyinsl AT®», «CtpoeHne sykapHOTHYECKOU
KiIeTkn», «CTpoeHue KUBOTHOM KIeTKW», «CTpO€HHE pacTUTENbHON KIeTkn», «CTpoeHue
MIPOKApUOTUYECKOM KiIeTKn», «CTpoeHue sapa KIETKN», «Y TIeBOAbD, «JIUmuab».

OO6opynoBaHe: CBETOBOW MHMKPOCKON, OOOpYIOBaHME ISl TMPOBEICHUS HAOIIOCHUH,
U3MEPEHUH, HKCIEPUMEHTOB, MHKpONpenapaTbl PacTUTENbHBIX, >KUBOTHBIX M OaKkTepHUalbHbIX
KJIETOK.

JlaGopaTopHble U IpaKTHYeCKUEe padoThI:

JlabopatopHas pabdota Ne 1. «M3yueHne KaTaqTUTUYECKON AKTHBHOCTH (epMEHTOB (Ha
IIpUMEpPE aMHJIa3bl WIN KaTajaasbl)».

JIaGoparopHas pabota Ne 2. «/3yueHne cTpoeHHs KJIETOK pacTeHUil, )KUBOTHBIX U OakTepuit
10/ MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpEnaparax 1 uX OIMUCaHHE».

Tema 4. /KusHeaesTeIbHOCTh KJIETKH.

OOMeH BelecTB, WK MeTa0oIu3M. AcCUMUIIAIINS (TUTACTHYECKUH OOMEH) U JTUCCUMUIISIUS
(oHepreTuyecknii OoOMEH) — JBE CTOPOHBI E€AMHOTO Ipolecca Merabonau3ma. Poilb 3aKOHOB
COXPAaHEHHUs BELIECTB U SHEPIruu B IOHHMMaHUU MeTa0oIn3Ma.

Tunbel oOmMeHa BemiecTB: aBTOTpO(dHBIM W rerepoTpodHblii. Poms depmeHTOB B 0OMEHe
BELIECTB U NIPEBPALLEHUH SHEPTUHU B KIIETKE.

®otocunte3. CperoBas u TemHOBas (a3pl (¢orocuHTe3a. Peakuum ¢dorocuHTe3a.
DddextuBHOCTH PoTOCHMHTE3a. 3HaUeHUe (HOTOCHHTE3a NI JKM3HU Ha 3emuie. BrusiHue ycrmoBuid
cpenbl Ha GOTOCUHTE3 U CIIOCOOBI MOBBIILIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XemocuHTe3. XeMOCHHTE3Upylolue OakTepuu. 3HAUeHHWE XEMOCHHTEe3a Ul JKU3HU Ha
3emie.



DHepreTuyeckuii oOMeH B KieTke. Paciiensenne BemecTs, BbIACICHHE U aKKyMYJTUPOBaHHE
SHEPIMM B KIETKE. OTambl 3SHepreTndeckoro oOmena. [nmukonu3. bpoxkeHue M ero BHIBL
Kucnoponnoe oxucnenue, WM KIeToyHoe nbixaHue. OkuciautensHoe GochopriinpoBaHUe.
O} heKTHBHOCTh YPHEPTETUHIECKOTO OOMEHA.

Peaknium martpuyHoro cunte3a. ['enermueckas wundopmamus wu  JHK. Peanuzamus
reHeTH4ecKo uHpopManuu B KieTke. |'eHeTHueckuii Kox W ero cmoiicTBa. TpaHCKpunus —
MarpuuHblii cuHTe3 PHK. Tpancmsamus — O6mocuHTe3 Oenka. Dtambl TpaHciasauuu. KogupoBaHue
aMUHOKHCIIOT. Ponb prbocom B OrocuHTe3e Oernka.

Hexnerounsie popmel sxu3Hu — BUpychl. Mctopus otkpeitus Bupycos (/1. Y. IBaHOBCKwHIA).
OCOOEHHOCTH CTPOEHHUSI M JKM3HEHHOTO IMKJIa BHUPYcOB. bakrepuodaru. bone3nu pacTeHui,
KMBOTHBIX M 4YeJIOBEKa, BBI3bIBAEMbIE BHpycaMHu. Bupyc mMmmyHnoxedunurta venoseka (BUY) —
Bo3Oyauteny CIIMa. OOpaTHasi TpaHCKpWUNIHs, peBepraza W wuHTerpasa. IlIpodrrakTuka
pacnpocTpaHeHUs] BUPYCHBIX 3a00JIeBaHMii.

JdeMoHcTpanum:

[Toptpetsr: H. K. Konsuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabnuis! u cxembl: «Tunsl nutanus», «Mertabonuzmy», «MUTOXOHAPHUA», « IHEPTeTUUECKUN
oOMen», «Xmopormnacty, «DPorocunres», «Crtpoenne JIHK», «Ctpoenue u (QpyHKIHOHHMpOBAHUE
reay, «Cunte3 Oenka», «[eHermueckmii Kom», «Bupyce», «bakrepuodarn», «CtpoeHue u
*u3HeHHbIi K Bupyca CITNa, 6akrepuodaray, «Pemmukarmus JJHK».

Ob6opynoBanue: monenu-anmumkanuu «Yasoenne JIHK wu Ttpanckpunuus», «buocuHtes
oenka», «CTpoeHue KIeTKn», Mojieb cTpykTypsl JTHK.

Tema 5. PasMHoOKeHHe U MHANBHAYaJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounelii 1Mk, WM SKU3HEHHbIM IMKI KieTku. MHtepdaza u mwmros. Ilpomeccsl,
nporekamue B uHTepdaze. Pemnumkanms — peaknust matpuuyHoro cunrte3a JHK. Crpoenue
XpoMOCOM. XPOMOCOMHBIM Habop — KapuoTHM. JIWIIOMIHBIA M TAIUIOWAHBIA XPOMOCOMHBIE
Habopbl. XpomaTunabl. L{uToNmormueckue OCHOBBI PA3MHOKEHUS W WHAWBUIYAIBHOTO pPa3BHTHUS
OpPraHU3MOB.

Henenne knetkn — muto3. Craguu murosza. IIponeccsl, npoucxoasimue Ha pasHbIX CTAIUAX
MUTO3a. bruonorndyeckuii cMbICII MUTO3a.

[IporpamMmmupyemas rudenb KJIETKH — alomnTo3.

@®opMBbl pa3MHOXKEHHUS OpPraHU3MOB: Oecrosoe U moyioBoe. Bupl 0ecrnosnoro pa3sMHOXKEHUS:
JiefIeHHe HaJBOE, IOYKOBAaHME OJHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHME, BETETaTUBHOE
pa3MHOkeHHe. MICKyccTBEHHOE KJIOHUPOBAHUE OPraHU3MOB, €r0 3HAYEHHE VISl CEIEKIUU.

[TosnoBoe pa3zMHOXKEHUE, €T0 OTIIMYUS OT OECIOIOrO.

Metio3. Cramuu wmeriosa. [lpomeccsl, mpoucxonsdime Ha craausx Menosa. [loBeneHue
XpomocoM B Meio3e. KpoccnHrosep. buonornyeckuii CMbIC U 3HaUEHUE MEHO03a.

['ameTorene3 — mporuecc 00pa3oBaHMs MOJOBBIX KIETOK Y HBOTHBIX. Il0OBBIE >Kene3bl:
CEMEHHMKU U sn4yHMKU. OOpa3oBaHME U DPA3BUTUE IOJOBBIX KIETOK — TaMeT (CIepMaTo30MI,
gilleKyIeTka) — coepMaroreHe3 U oBoreHe3. (OcCOOEHHOCTH CTPOEHHS  SIMIIEKIETOK U
cnepMaro3onioB. Omnonorsopenue. [lapreHorenes.

WNupuBuayanbHOe pa3BuTHE (OHTOreHE3). OMOPHOHAIBHOE pa3BUTHE (3MOpHOTEHE3). DTarbl
SMOpPHUOHAIBHOTO Pa3BUTHS Y MO3BOHOYHBIX JKUBOTHBIX: JIPOOJICHHE, TaCTPYJISILMs, OPraHOTEHES.
[ToctamMOpuoHanbHOe pa3BuUTHE. THIBI MOCTAIMOPHOHAIBHOIO PAa3BUTHUSA: MPSAMOE, HENmpsIMoe
(MmmunHOYHOE). BnusHue cpeasl Ha pa3BUTHE OPraHU3MOB, (DAKTOPBI, CIIOCOOHBIE BBI3BIBATDH
BPOKIEHHBIE YPOJCTBA.



Poct u paszButne pacrenuii. OHTOreHe3 IIBETKOBOI'O PACTEHHUS: CTPOCHHUE CEMEHH, CTaJUU
pa3BUTHS.

JdemoHcTpaumnu:

Tabmumpr u cxembl: «DopMbl pa3MHOXKEHHUS OPraHuU3MOBY», «/[BoilHOE OIIOJOTBOpPEHHE Y
IIBETKOBBIX PacTeHHUI», «BereraTuBHOE pa3MHOXKEHUE pacTeHuily, «/lenenue kieTku OGaxTepuii»,
«CTpoeHHEe TOJIOBBIX KJIETOK», «CTpoeHue XpoMocoMmbly, «KiieTounwlii 1ukiy, «Perumkanus
JHK», «Muto3y», «Meio3y, «lIpsimoe u HenpsiMoe pa3BUTHEY, «['aMeTorene3 y MIEKONMUTAIOIINUX U
yesnoBeka», «OCHOBHBIE CTaJIMM OHTOI'€HE3a».

O6opynoBaHue: MHUKPOCKOI, MHKporpenapaTsl «CrnepMaTo30Ubl  MIIEKOIUTAIOLIET 0,
«Siuekiierka Miaekonuraweroy, «Kapuoknnes B KJIETKax KOpEIIKa JyKay, MarHUTHAs MOJEIb-
ammuakanus «Jlenenue kierkm», moaens JIHK, moaens Merada3sHoi XpOMOCOMBEI.

JlabGoparopHble U NpaKTHYecKue padoThbl:

Jlaboparopnas pabora Ne 3. «HaGnrogenne MuTo3a B KJIETKaX KOHYMKA KOpeEIIKa Jyka Ha
TOTOBBIX MUKPOIMpENapaTax».

Jlaboparopuass pabora Ne 4. «M3ydeHWe CTpPOEHHUS TIOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpenaparax».

Tema 6. HaciieicTBEHHOCTh U U3MEHYUBOCTH OPraHU3MOB.

[Ipenmer w 3amaum reHetuku. Mcropus pa3BUTHS TEHETUKH. Poib LHUTOJOTMM U
AMOPHUOJIOTHH B CTAHOBJICHUW TEHETHKU. BKiaa poCCHICKMX M 3apyOeKHBIX YUEHBIX B Pa3BUTHE
TeHETUKH. MeToAbl TEeHETUKH (TUOPUIOJIOTHYECKHM, [HMTOT€HETUYECKHH, MOJEeKYIsIpHO-
reHeTuyeckuit). OCHOBHbIE T€HETHYECKHe MOHATUA. ['eHeThyeckass CUMBOJIMKA, HCIOJIb3yeMas B
CXEMax CKpEeIMBaHHI.

3aKOHOMEPHOCTH  HacJelOBaHUS ~ IPU3HAKOB,  ycTraHoBieHHble [.  Mennenem.
MounorubpuaHoe ckpelmuBaHue. 3aKOH eAnHOooOpa3usi THOpUIOB mepBoro mnokoneHus. [IpaBuio
JOMUHUPOBaHUS. 3aKOH pacUICIUIeHUs] MPU3HAKOB. [ 'nnore3a unuctorsl ramet. [loaHoe n HenomHoe
JTIOMUHUPOBaHHE.

JuruOpuaHoe  CKpelMBaHHWE. 3aKOH  HE3aBUCHMMOTO  HACJEAOBAHUS  MPU3HAKOB.
[{uToreHeTM4YeCKHEe OCHOBBI JUTHOPUAHOTO CKpEIIMBaHUA. AHAIM3HPYIOIIEe CKpEIIUBaHUE.
Hcnonb30BaHre aHAIM3UPYIOMIETO CKPEIIMBAHUS JIJIS ONIPEIeTICHIs TE€HOTUIIA OCOOH.

CuemnnieHHoe HacnenoBaHue mnpusHakoB. Pabora T. Moprana mno clremieHHOMY
HacJeA0BaHUIO reHoB. HapylieHue clierieHus TeHOB B pe3ysIbTaTe KPOCCUHIOBEpa.

XpOMOCOMHas TEOPHs HACIEICTBEHHOCTH. [ eHeTHUecKne KapThl.

'enetnka mona. XpoMOCOMHOE OIpeAeNIeHHE MoJjia. AYTOCOMBI M MOJIOBBIE XPOMOCOMBI.
['omorameTHbI€ U reTeporaMeTHbIe Opraiu3Mbl. HacnenoBanue npu3HakoB, CHEMJICHHBIX C TTOJIOM.

N3menunBocTh. Bubl ”3MEHUMBOCTH: HEHACIIECTBEHHAsI U HACJEACTBEHHas. Polb cpenbl B
HEHACJIEJICTBEHHOW  M3MEHYMBOCTH.  XapaKTepUCTHUKAa  MOAMU(PUKAIMOHHON  HW3MEHUYUBOCTH.
Bapuaunonssiii psin u BapuanuoHHasi KpuBas. Hopma peakuum npusHaka. KonnuecTBeHHbIE U
KaueCTBEHHBIC MMPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MO (DUKAIIMOHHON N3MEHYHNBOCTH.

HacnenacTBenHas, wiaum TEHOTUNHMYECKas, W3MEHUYMBOCTh. KOMOWHATHBHasT M3MEHUYHUBOCTb.
Meiio3 U TmMOJOBOM TmTpoIecC — OCHOBa KOMOWHATHBHOM W3MEHYMBOCTU. MyTallMOHHAS
W3MEHUYMBOCTh. Kitaccuukamuss MyTanuii: TEHHbIE, XPOMOCOMHBIE, TeHOMHbBIE. YacToTa u
NpUYUHBI MyTaruid. MyTtareHHble (akTopbl. 3aKOH TOMOJOTHYECKHX PSJAOB B HACJIEICTBEHHOU
n3MenunBocty H. U. BaBuiosa.

BuesgepHast HacIe€CTBEHHOCTh U U3MEHUYHUBOCTb.



I'eneruka uyenoBexka. Kapuortunm uenoBeka. OCHOBHBIE METOJbl T'€HETHKH UEJIOBEKA:
TCHEAJIOTUYCCKUH,  ONM3HENOBBIN,  [UTOTEHETHUYECKH, OHOXMMHYECKUN,  MOJEKYJISIPHO-
reHernyeckuii. COBpPEMEHHOE OIpENeIcHHE T€HOTHIA: ITOJIHOTEHOMHOE CEKBEHHPOBAHHE,
IeHOTUNIUpPOBaHUe, B ToM uuciae ¢ nomompio [I[P-ananuza. HacnenctBeHHble 3aboseBaHus
YeJIOBEeKa: TeHHbIE 00JIEe3HH, OOJE3HH C HACIEICTBEHHOM MPEIpacrnol0oKEHHOCThIO, XPOMOCOMHBIE
6one3nu. ComaTndeckue W reHepatuBHble MyTanuu. CTBOJIOBBIE KJIETKU. [IpHHIMIBI 3J0POBOTO
o0Opa3a >KU3HU, JMArHOCTUKH, NPOPUIAKTUKU M JIEYEHUS TeHEeTHYecKuX OosiesHed. Menuko-
TCHETUYECKOE KOHCYJIbTUPOBAaHME. 3HAYEHHE MEJMLIMHCKONW TE€HETUKH B IPEJOTBPAIICHHH U
JICUEHUH F'eHETUYECKUX 3a00JeBaHU YeI0BeKa.

JdemMoHcTpanum:

[optpetsr: I'. Mennens, T. Mopran, I'. ne ®@pus, C. C. YerBepuxos, H. B. Tumocdees-
Pecorckwnii, H. 1. BaBunos.

Tabmuuel n cxemsl: «MOHOTHOPUAHOE CKPEIMBAHME U €ro LUTOICHETHYECKass OCHOBay,
«3aKOH pacLIeIICHHsI ¥ er0 IIUTOTeHeTUYeCKast OCHOBay», «3aKOH YHCTOTHI TaMeT», «urudbpuanoe
ckpeuiBanue», «lluTomorMueckue - OCHOBBI  TUTHOPUIHOTO  CKpeIMBaHUsA»,  «Meio3y,
«B3auMmonelicTBrE alIENIbHBIX TEHOBY, «[ €HETUUECKNEe KapThl PACTCHUM, )KUBOTHBIX U YEJIOBEKA»,
«['eneruka mnomna», «3aKOHOMEPHOCTH HACIENOBaHUA, CLEINIEHHOIO ¢ NoJoM», «Kapuotursl
YelIoBeKa W JKUBOTHBIX», «Bumel u3MeHUnMBOCTHY», «MoOIM(pUKAMOHHAS HM3MEHYHBOCTHY,
«HacnenoBanue pesyc-pakropa», «l'eHeTuka rpymnn KpoBu», « MyTallMOHHas U3MEHYUBOCTD.

Ob6opynoBaHue: Mojenu-amuIMKauuu  «MoHoruOpuaHoe ckpemmBanuey, «Hemnonnoe
JOMUHHMpOBaHUE», «JluruOpugHoe ckpemuBanuey, «llepekpécT XpoMOocOM», MHKpPOCKOI U
MuKponpenapar «JIpozodpuna» (Hopma, MyTanuu (HOpMBI KPBUIbEB M OKpPAcKH Tena), repOapuit
«I'0Opox MOCEBHOW.

JlaGopaTropHble H NpaKTHYecKue padoThbl:

JIaGoparopHast pabora Ne 5. «M3yueHue pe3yabTaTOB MOHOI'MOPHUIHOIO M JUTHOPUIHOIO
CKpeUIMBaHUs y AP030(HIIBl Ha TOTOBBIX MUKpPOIpErapaTax.

JlabopatopHas pabora Ne 6. «M3yueHune MoAu(UKAIIMOHHOW W3MEHUYMBOCTH, MOCTPOEHUE
BapHALlMOHHOTO psJla U BApUALMOHHON KPUBOW».

JlaGopatopnass paGora Ne 7. «AHaiIM3 MyTanuMid y JOpo30Quibl  HAa TOTOBBIX
MHUKpOTpenaparax».

[IpaxTuueckas padota Ne 2. «CocTaBieHue 1 aHaau3 POAOCIOBHBIX YEIOBEKay.

Tema 7. Cesekunst oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuusi Kak Hayka M IIpolecc. 3apoKIACHHE CENeKIUU U JoMmecTtukanusa. Yuenune H. 1.
BaBuioBa 0 1eHTpax MPOUCXOXKJIEHUS W MHOroo0Opasusi KyJIbTYpPHBIX pacTeHuil. LleHTpsl
MIPOUCXOXKACHUS TOMAITHUX KUBOTHBIX. COpT, IOpOJIa, IITAMM.

CoBpeMeHHbIE METOABI CeleKUMU. MaccoBbli M MHIMBUAYaAJIbHBIH OTOOpPHI B CEIEKIHH
pacteHuil U KHUBOTHBIX. OlLeHKa 3KcTepbepa. BIM3KOpoACTBEHHOE CKpelMBaHUEe — WHOPUIMHT.
Uucraa nunus. CkpeuBaHue YUCThIX JUHUM. ['eteposuc, nnu rubpunHas cuna. HepoacteenHoe
CKpelrBaHue — ayropuauHr. Otaanénnas rudpuausanus u e€ ycrnexu. MickyccTBeHHbIN MyTareHes
U TIOJTy4YEHUE MOIUILIONI0B. JJoCTHKEHUS CENEKIIMN PACTEHUH, )KUBOTHBIX 1 MUKPOOPIaHU3MOB.

buorexHonorust Kak OTpaciab MPOU3BOACTBA. ['€HHAs WH)KEHEpHs. OTanbl CO3JAHUS
pexombunantHot JIHK wu Tpancrennsix opranusmoB. Kierounas wunxkeHepus. Kietounsie
KyIbTypbl. MUKpOKJIOHAIIbBHOE pa3MHOKeHHE pacTeHuid. KiioHupoBaHue BBICOKONPOTYKTHUBHBIX
CEeNIbCKOXO3SMICTBEHHBIX ~OpPraHW3MOB. ODKOJOTMYeCKHe U d3Tudeckue mnpobiembl. I'MO -
TeHEeTHYECKU MOAM(DUIIMPOBAHHBIE OPTraHU3MBI.



JleMoHcTpanuu:

IToprpetsi: H. 1. Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, M. @. I1BaHOB.

Tabmumpr u cxembl: kapta «lLleHTpBl MNPOMCXOXKIEHUS U MHOro00pa3zus KyJbTYpHBIX
pactenuit», «llopoapl nOoMalmHMX KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHHi», «OTaan€HHAas
rubpuam3anus», «Paborel akagmemuka M. @. HWsanoBay, «llomummonmus», «OOBEKTHI
onorexHonorum», «KiierouHele KymbTypbl M KJIOHHpOBaHHE», «KOHCTpyMpoBaHWE U TEPEHOC
T€HOB, XPOMOCOM).

O6opynoBaHue: MYJSDKUA IUIOJOB M KOPHEIUIONOB AUKUX (GOPM M KYJIBTYPHBIX COPTOB
pactenui, repoapuii «CelbCKOXO03SICTBEHHBIE PACTCHUS.

JlaGopaTopHble M IPaKTHYeCKUe padoThI:

Okckypcusi «OCHOBHBIE METOJbI U JIOCTHIKEHHS CEJIEKIMU PACTEHUM U KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, IJIEMEHHYIO (QepMy, COpPTOMCIBITATENBHBIMH Y4YacTOK, B TEIUIHYHOE
XO035ICTBO, J1a0OPAaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoaronHOHHAS OHOJIOTHA.

[IpennocslIku BOZHUKHOBEHUS 3BOJIIOLMOHHON TEOPHUU. DBOJIIOLMOHHAS TEOPHUS U €€ MECTO
B Onosoruu. BnusiHue 3BOIOLIMOHHON TEOPUH HA Pa3BUTUE OUOJIOTHH U APYTUX HAYK.

CaunerenbcTBa 3BooLMU. [laneonTonornyeckue: nMocaea0BaTeabHOCTh MMOSBICHHUS BUJOB B
[AJICOHTOJIOTMYECKOH JieTonucH, epexoiHble GpopMbl. broreorpadguueckue: cxoacTBO U pa3indne
¢dayH u Ga0p MaTepruKOB U OCTPOBOB.

OMOpPHUOIOrMYECKHE: CXOJICTBA U pPA3IMuUUs SMOpPUOHOB pa3HbIX BHJIOB IIO3BOHOYHBIX.
CpaBHUTEIIbPHO-AHATOMUYECKHE: TOMOJIOTMYHBIE, aHAJIOIMYHblE, pPYJUMEHTapHbIE  OpPraHbl,
aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKHUE: CXOJCTBO MEXaHM3MOB HACJIEZICTBEHHOCTH U OCHOBHBIX
MeTa0OJINYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomtormonHas teopust Y. Jlapuna. IlpeamnochuikM BO3HUKHOBEHHS JapBHHH3MA.
JIBU>KyIIME CUITBI 3BOTIOIUH BUIOB 10 JlapBUHY (M30BITOYHOE pa3MHOKEHUE MTPH OTPAHUYEHHOCTU
pecypcoB, HeollpeesIEéHHasi U3MEHYHBOCTh, 00ph0a 3a CyIeCTBOBAHUE, €CTECTBEHHBINH 0TOOD).

Cunternyeckas teopus sBoorun (CTI) u e€ 0OCHOBHBIE TOJIOKEHHUS.

MuxkposBontorus. [Tonynsnus kak eTuHUIA BUIa U 3BOJIOLUY.

JBuwxymue cuibl ((pakTopbl) 3BOJIIOLUMU BHUJOB B INpupoje. MyTalMOHHBIA HIpolecc U
KOMOMHATHBHAs U3MEHUYMBOCTh. [lonysiinoHHbIE BOJIHBI U ipeid reHoB. M3omsuus U MUrparus.

EcrecTBeHHbII 0TOOp — HanpaBisIOIUi GakTop 3BOIOLUH. DOPMBI €CTECTBEHHOTO 0TOOpA.

[IpucnocoOaeHHOCTh OpraHU3MOB KaK pe3ynbTar 3Boitonuu. [IpumMeps! npucnocoOiaeHuit y
OopraHu3mMoB. ApoMop(]o3bl U UNOATATITAIIIH.

Bun u BupooOpasoBanue. Kpurepun Bupma. OcHOBHBIE (OpMBI  BUA00OPAa30BaHUS:
reorpagpuueckoe, 3K0JI0rHYecKoe.

MaxkposBomtorusi. PopMmbl  3BOJIOLUUU:  (QUIETHYECKAs, JAUBEPreHTHAs, KOHBEPreHTHas,
napajuiensHas. HeoOpaTuMocTh 3BONIOIUH.

IIponcxoxaeHne oT HECENMATN3UPOBAHHBIX NpeaKoB. [Iporpeccupyromas cnenuanin3amnys.
AnanTuBHas paauanys.

JdemoHcTpaumnu:

[Toprpersr: K. Jlunnen, K. b. Jlamapk, Y. [dapsun, B. O. Kosanesckunii, K. M. bap, O.
I'exkens, @. Mromnep, A. H. CeBepros.



Tabnuuer u cxemsl: «Pa3BUTHE OpraHMYECKOro MHUpa Ha 3emiie», «3apobIIi TO3BOHOYHBIX
KHUBOTHBIX», «ApxeonTepukc», «DopMbl 00pbOBI 3a cymiecTBoBaHUE», «EcTecTBeHHBIH 0TOODY,
«MHoroo6pa3ue CoOpToOB pacTeHmit», «MHoOrooOpa3ue TOpojA JKUBOTHBIX», «llomymsmmumy,
«MyTanroHHasT U3MEHYHBOCTHY», «Apomopdo3bl», «Manoamantauumn», «OOmas aereHepanus»,
«/IBmKyiue cuiibl 3Boronnmn», «Kapra-cxema mapmpyra nyremectsus Y. Jlapsunay, «boprba 3a
cymectBoBanuey, «lIpucmocobieHHOCTs opraHu3MoBy, «l'eorpaduueckoe BHUI000pa3oBaHUEY,
«DKOJIOTUYECKOE BUI000PA30BAHHE.

O6opynoBaHue: KOJJIEKIHS HACEKOMBIX C Pa3jMYHbIMH TUIAMH OKpacku, HabOp IUJIOJOB U
ceMsiH, KoyuieKius «[IpuMepsl 3alIUTHBIX HPUCIIOCOOJIEHUN Y JKUBOTHBIX», Mofelb «OCHOBHbBIE
HaNpPaBJICHUS dBOJIOIHUNY», 00bEMHAs MOeNb «CTpOEHUE TOJIOBHOTO MO3Ta TO3BOHOUHBIXY.

buoreorpaduyeckas kapra Mupa, KouieKuus «PopMbl COXPAHHOCTH UCKOMIAEMBIX KHUBOTHBIX
U pacTteHui», Mozenb anmmkauus «llepekpéct xpomocom», BiaxHble mpenaparsl «Pa3Burue
Hacekomoro», «Pa3Butue msrymku», Mukpompenapat «/lpozoduna» (Hopma, myrauuud (Gopmbl
KPBUIBEB U OKPACKU TEJA).

JlabopaTopHble H IpaKTHYeCKHe PadoThI:

JIaGoparopnas pabota Ne 1. «CpaBHeHue BUJIOB 110 MOP(}HOIOTHIECKOMY KPUTEPHION.

JIaboparopnass pabGora Ne 2. «OmnucaHue NpUCHIOCOOJIEHHOCTH oOpraHuzmMa u eé
OTHOCHTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe M pa3BUTHe )KM3HU Ha 3emJie.

JloHay4yHble TPENCTaBICHUS O 3apOXKACHUM >KM3HU. HayuHble Trunore3bl BO3HUKHOBEHUS
KU3HU Ha 3emiie: a0uoreHe3 M MaHcrepMmus. XHUMHUYECKas 53BOJIIONUS. AOHOTeHHBIH CHHTE3
OpPraHMYECKUX BEIIECTB U3 HEOPraHMYECKUX. DKCIIEPUMEHTAJIbHOE IMOATBEPIKICHUE XMMHUYECKOMN
sBostoninu. HawanbHble 3Tanbl 6uonorndeckoit spomonuu. ['unoreza PHK-mupa. ®opmuposanue
MEMOpaHHBIX CTPYKTYp ¥ BO3HHUKHOBEHHE MPOTOKJIETKH. [lepBbie KIETKM U HMX HBOIIOLUA.
®opMHUpPOBAaHNE OCHOBHBIX I'PYII )KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emie mo spam u nepuojaMm. Karapxeit. Apxeiickas U mpoTepo30icKas
apsl. [laneosolickas spa u e€ mepuoabl: KeMOPUICKUM, OPJOBUKCKUHN, CUITYPUNUCKHUH, JTEBOHCKHM,
KaMEHHOYTOJIBHBIN, IEPMCKUM.

Me3o30iickas 3pa U €€ IepUuoabl: TPHACOBBIN, FOPCKUH, MEJIOBOM.

Kalino3zoiickast 3pa 1 €€ nepro/ibl: MajJIeOreHOBbINA, HEOr€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepucTuka KiuMaTa M TeoJIOrMYecKkux mporieccoB. OCHOBHBIE 3Talbl HBOJIIOLMU
PacTUTENILHOTO U )KUBOTHOTO MUpa. ApoMop(]o3bl y pacTeHui 1 KUBOTHBIX. [TosiBIEeHMe, pacuBeT U
BBIMHPAHUE TPYIII KUBBIX OPIraHU3MOB.

Cucrema OpraHMYecKOro MHUpa Kak OTpakeHHe 3BOOIMH. OCHOBHBIE CHUCTEMAaTUYECKHE
IpyNIbl OPraHU3MOB.

OBonronusl  4eloBeKa. AHTPOIIOJIOTHS Kak Hayka. Pa3BuTue npencTaBleHMH O
IIPOUCXOXKACHUN Ye0oBeKa. MeToibl n3ydeHus anTponorene3a. CXoJACTBa U pa3Ivuus 4eloBeKa U
XKUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHUE YeIOBeKa.

JBwxymue cuibl  (pakTopel) aHTponoreHe3a. HacneacTBeHHass HU3MEHUHMBOCTh H
ecTeCTBEHHbII 0TOOp. OOIIecTBeHHBI 00pa3 >KU3HU, U3TOTOBJIECHUE OPYAUN Tpyna, MBIIIJICHHUE,
pedsb.

OCHOBHBIE CTaguM M BETBH HBOJIIOLMM YEJIOBEKA: ABCTPAJIONUTEKH, YEIOBEK yMEINbIH,
UYenosek npamoxosamuni, YemoBek HeaHIepTaabCckuid, YenmoBek pazymubiid. Haxonku uckomaembix
OCTaTKOB, BpeMsl CYILIECTBOBaHMs, 00JacTh pacHpoCTpaHEHUs, 0ObEM TOJOBHOTO MO3ra, o0pas3
KU3HU, OPYIUSl.



YenoBeueckue pacbl. OCHOBHBIE OOJBIIME pachl: €BpONEOUaHast (eBpasuiickas), HErpo-
aBcTpasionjiHasi  (PKBaTOpHajbHas),  MOHrojiougHass  (a3uaTcKo-aMepHKaHckas).  YepTsl
MPUCTIOCOOJICHHOCTH MPEICTaBUTENEH YeIOBEYECKUX pac K YCIOBHUSM cCyllecTBOBaHUsA. EanHCTBO
yenoBeueckux pac. Kputuka pacusma.

JdeMoHcTpanum:

[Hoptpetsr: @. Penu, JI. ITactep, A. 1. Onapun, C. Musep, I'. FOpu, Y. lapBus.

Tabmuipl u cxembl: «Bo3nukHoBeHne CoNHEYHOW cUCTeMbl», «Pa3BUTHE OpPraHMYECKOTO
mupa», «PacturenpHas kietka», <«OKuBoTHas kinerka», «lIpokapuoTmueckas —KIETKay,
«CoBpeMEeHHasi CHCTEMa OpPraHUYecKoro mupa», «CpaBHEHHE aHATOMHMYECKHX YEpPT CTPOCHUS
YeJIoBeKa W YeJOBEKOOOPa3HBIX 00e3biH», «OCHOBHBIE MECTa IMaJCOHTOJIOIMYECKHX HaXOJOK
IIPEAKOB COBPEMEHHOIO 4eloBeKay, «/IpeBHenmue moan», «lpeBHue moam», «llepseie
COBPEMEHHBIE JII0IN», «HeroBeYecKue pacoi».

O6opynoBanue: Mymspku — «[Ipoucxoxknenue  uenoBeka»  (OIOCTBI  aBCTpaJONUTEKA,
NUTEKAHTPOIa, HeaHJepTalblia, KPOMaHbOHIIA), CIENKA HIM H300paKeHHs KaMEHHBIX OpyAuil
MEePBOOBITHOTO YENOBEKa (KaMHH-UYOMIIEPhI, PyOmiIa, ckpebia), TeoXpOHOJOTrHYecKas TalnwuIiia,
KoJuIeKUUs «@OpMbI COXPAaHHOCTH UCKOMAEMBIX KUBOTHBIX U PACTCHUII.

JlabGoparopHble H NpaKTHYecKue padoThbl:

[Ipaktuueckas pabora Ne 1. «M3yueHue MCKOMAEMbIX OCTAaTKOB PACTEHUU M >KUBOTHBIX B
KOJUIEKLIASX».

DKCKypcusi «IBOIIIOLMS OPraHUYecKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-HAYYHBIH WM
KpaeBequecKuii My3eit).

Tema 3. Opranu3mbl 4 OKpY:KawIIas cpeaa.

DKoJIorus KaK Hayka. 3ajjaud U pa3ieibl SKOJIOIHMH. MeTo1bl SKOJIOITHYECKUX UCCIIEJOBAHUMN.
DKOJIOTHYECKOE MUPOBO33PEHHE COBPEMEHHOI'O YEJIOBEKA.

Cpenpl oOuTaHus OpraHU3MOB: BOJHAs, Ha3eMHO-BO3/yIlIHAs, MOYBEHHAs,
BHYTPUOpPraHU3MEHHasl.

Oxonornueckue ¢dakrtopel. Krnaccudukarus skojornyeckux (HakTopoB: aOMOTHYECKHUE,
OMOTHUYECKHE U aHTPOIOreHHbIe. J[efiCTBHE HKOIOTHYECKUX (PAKTOPOB Ha OPTaHU3MBI.

AbGuoTtnueckue  (axkTopbl:  CBET,  TeMmeparypa,  BiIaxHocTh.  doTomepmoausM.
[IpucnocoOneHust OpraHu3MoB K JeiCTBUIO aONOTHYECKUX (PaKTOpOB. buosornueckue puTMsl.

buotnueckue daktopsl. Buasl OMOTHYECKUX B3aMMOJICHCTBHI: KOHKYPEHIIUS, XUIITHUYECTBO,
cumOuo3 u ero Qopmel. Ilapazutusm, koonepamus, MyTyaau3M, KOMMEHCAIM3M (KBapTHPAHCTBO,
HaxJeOHUYECTBO). AMEHCATU3M, HeWTpamu3M. 3HaueHHe OMOTHYECKHMX B3aMMOJAEHCTBHM [UIs
CYLIECTBOBAHMSI OPraHU3MOB B IIPUPOJIHBIX COOOIECTBAX.

DKOJIOTHYECKHE XapaKTePUCTUKU Momyisiuu. (OCHOBHBbIE IOKa3aTenu IMONYJSLUU:
YHUCJIEHHOCTh, IUIOTHOCTh, pOJKIAEMOCTb, CMEPTHOCTb, MPUPOCT, Murpanus. JluHamuka
YHMCJIEHHOCTH MOMYJISIIUY U €€ PeryJsiusl.

JdemoHcTpaumnu:

[Moptpetsr: A. I'ym6onbar, K. ®@. Pynbe, O. ['ekkens.

Tabmuuer u cxemsl: kapta «lIpupoansie 30HBI 3emin», «Cpeasl 0OUTaHHUS OpPraHU3MOBY,
«®Dotonepuoguszm», «llomynauum», «3aKOHOMEPHOCTH POCTAa UYUCIEHHOCTH  IOMYJISALUU
uHpy3opun-Tydenskn», «llumessie nenmu».

JlaGoparopHble U NpaKkTUYecKue padoThbl:

JIaGoparopHnas pabora Ne 3. «Mopgonoruueckue 0COOEHHOCTH pacTeHUM U3 Pa3HBIX MECT
OOUTaHUS.



JIaGoparopnas pabota Ne 4. «BnusHue cBeta Ha pOCT U Pa3BUTHE YEPEHKOB KOJICYCa.
[TpakTuyeckas padora Ne 2. «[loac4€r IIIOTHOCTH MOMYJISAIMA Pa3HBIX BUIOB PACTCHUI».
Tema 4. Coo01iecTBa M DK0JIOrHYeCKHe CHCTEMBI.

Coo01iecTBO OpraHu3MoB — 61oreH03. CTPYKTYpbl OMOLIEHO3a: BUI0Basl, IPOCTPAHCTBEHHAs,
Tpoduueckas (numiesast). Buasl-gomuHanTel. CBs31 B OHOIICHO3E.

DKOJOTUYECKHEe CHCTeMBI (9KocucTembl). lloHsTHe 00 sKocucTeMe W OHOTEoIeHO3eE.
OYHKIMOHAIBHBIE  KOMIIOHEHTBI  JKOCHUCTEMBI:  IPOAYLEHTBI, KOHCYMEHTBI, PEIYLICHTBHI.
KpyroBopor BemiecTB M IOTOK 3HEPruu B H3Kocucteme. Tpoduueckue (NUILEBbIE) YpPOBHHU
skocuctemsl. ITumessle nenu u cetu. OCHOBHBIE MTOKA3aTeNIM SKOCUCTEMBI: OMoMacca, MpoyKIIHs.
DKOJIOTUYECKHE MUPAMUABL: TPOMYKIHMH, YHCICHHOCTH, Ouomaccel. CBOMCTBa 3SKOCHCTEM:
YCTOMYMBOCTh, CAaMOpeEryJianus, passutue. Cykueccus.

[IpuponHble 3KOCHUCTEMBI. OKOCHUCTEMBI 03€p M pPEK. OKOCHCTEMa XBOHHOIO WIH
LIMPOKOJINCTBEHHOTO JIEca.

AHTpONIOTEHHBIE JKOCHCTEMBI. ATPOIKOCHCTEMBI. YpOoskocucreMbl. buonorndyeckoe u
XO03SICTBEHHOE 3HAUYEHHE arpOdIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpasue kak (akrop ycToHuMBOCTH 3KOcucTeM. CoxpaHeHHe OHOJIOTHYECKOro
pa3Ho0Opa3us Ha 3emiie.

VYuenue B. U. Bepnajackoro o 6uocdepe. ['panuisl, coctaB u crpykrypa 6uochepsl. XKXupoe
BemecTBo u ero (pyHKuu. OcodeHHOCTH OMOChephl Kak T100anbHONW SKOCUCTEMBI. JIlnHaMIaeckoe
paBHOBecHE U 00paTHas CBs3b B Onocdepe.

KpyroBopoTsl BemecTB M OHOr€OXMMHUYECKME LUKIBI 3JEMEHTOB (yIJiepoa, a3oTa).
3oHanpHOCTH OHOochepsl. OCHOBHBIE OMOMBI CYIITH.

YenosedecTBo B Omocepe 3emnn. AHTponoreHHbIe M3MeHeHus B Ouocdepe. [modanbHbIC
9KOJIOTUYECKHE TPOOIEMBI.

CocyiecTBoBaHue NpUpoAbl M uenoBedecTBa. CoxpaHeHHe OMOpa3HOOOpa3Hsl Kak OCHOBa
ycToiuuBocTu Onocgepbl. OCHOBa PAallMOHANIBHOIO YIPABJIEHUS NPUPOJHBIMU pEeCypcaMu U HX
UCIO0JIb30BaHue. JlocTHkeHus: OMOJIOTHH U OXpaHa MPUPOBI.

JdemoncTpanum:

IToptpetsr: A. [Ix. Tencinn, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmumer 1 cxemsl: «llumessle nenu», «buoreHo3: coctaB u cTpykTypay, «lIpupoansie
coobmiectBay, «llemu mnuTaHus», «OKOoJOrMYeckas mupamuga», «buochepa U YEIOBEK»,
«9QKoCcHCTEMAa MIMPOKOIMCTBEHHOTO Jeca», «IKOCUCTEMA XBOMHOIO Jiecay, «buoleHo3 Bogoémar,
«ArpoueHo3», «[IpuMepHble aHTPOIIOTEHHBIE BO3ACHCTBYSI HAa IPUPOAY», «BakHellIne UICTOYHUKU
3arpsi3HEHUs] BO3JyXa M TPYHTOBBIX Boa», «[louBa — BakHelmass cocrapistonias ouocgepb»,
«®DakTopsl Jerpaganuu nousy, «llapHukoBblil 3¢ dexT», «DakTopbl paJuOAKTUBHOTO 3arpsI3HEHUS
ouocheprl», «OOmas crpykrypa Ouocdeps», «PacmpocTtpaHeHue Ku3sHH B Ouocdepe»,
«O30HOBBIN 3kpaH Ouocdepsl», «Kpyrosopor yriepoga B Ouochepe», «KpyroBopor azora B
MIPUPOE».

O6opynoBanue: Mojelb-anmuInKaus « Tunudasie OUOIeHO3b», repbapuii «PacTutenbHbie
cooOmiecTBa», Koiulekiuu «buornenos», «Bpeaurenn BaKHEMIINX CEITbCKOXO3SHCTBEHHBIX
KyJIbTyp», TepOapuM M KOJUIEKIIMM pACTEHUH M JKUBOTHBIX, NpPUHAJUIEkKAIIUE K pa3HbIM
9KOJIOTUYECKUM TpymmaMm oaHoro Buaa, Kpachas kaura Poccuiickoit ®Denepanmu, n300pakeHUs
OXpaHsIeMbIX BUJIOB PaCTEHUI U KUBOTHBIX.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOI'MU
HA BA30BOM YPOBHE CPEJJHET'O OBIIIEI'O OBPA30BAHMUSA

Cormacao ®I'OC COO, ycraHaBauBalOTCS TpeOOBaHWS K pe3yjabTaTaM OCBOCHUS
o0Oy4arolMMuUCs MPOrpamMM CpeHero oOHiero oOpa3oBaHUA: JMYHOCTHBIM, METalmpeaIMETHBIM U
MIPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX pe3ylbTaTOB OCBOCHUS IpeaMera «bHOIOrus» BbIACIEHBI
CJIEIYIOIME COCTABIISIONINE: OCO3HAHUE 00YUAIOIIMMUCS POCCUNUCKON IPaXKIaHCKOW UIEHTUYHOCTH
— FOTOBHOCTH K CaMOPA3BUTHIO, CAMOCTOSITENIBHOCTH U CAMOOIIPEEIICHNIO, HAJTMYUE MOTUBALIMM K
00y4eHHI0 OMOJIOTHH, 1IeJICHANPaBIEHHOE pa3BUTHE BHYTPEHHUX YOEKAECHUN JTMYHOCTH HAa OCHOBE
KJIIOYEBBIX LIEHHOCTEH M UCTOPUYECKUX TPATULMHA pa3BUTUS OMOJOTMUYECKOrO 3HAHMsI, TOTOBHOCTh
U CIOCOOHOCTh OOYYaIOIMXCS PYKOBOJCTBOBAaThCSI B CBOCH JIEATENHHOCTH IIEHHOCTHO-
CMBICIIOBBIMH  YCTAaHOBKaMH, MPHUCYIIUMH CHUCTEME OWOJIOTHYECKOTO 00pa3oBaHUs, HAJIHUUE
9KOJIOTUYECKOT0 ITPABOCO3HAHUS, CIIOCOOHOCTH CTaBUTh L€ U CTPOUTH JKU3HEHHBIE IJIaHbI.

JIn4HOCTHBIE pE3ybTaThl OCBOCHHUs IpeaMeTa «bHOJIOTHs» AOCTUIAOTCS B EOUHCTBE
y4eOHON W BOCIHUTATEIBHON IESATEIHHOCTH B COOTBETCTBHHM C TPAJAWLIUOHHBIMH POCCHHUCKHMU
COLIMOKYJIBTYPHBIMHM, HCTOPHUYECKMMHU U JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMM, HPUHATHIMH B
o0lIecTBe IpaBUJIaMM W HOPMaMHU IOBEIEHUS U CIIOCOOCTBYIOT MpOLIECCaM CaMOIIO3HaHUS,
CaMOBOCIIMTaHUS M CaMOpPa3BUTHUS, PA3BUTUS BHYTPEHHEH IO3ULUM JINYHOCTU, NATPUOTHU3MA,
YBOXKEHHs K 3aKOHY W IIPABONOPSAAKY, YEJIOBEKYy TpyJda M CTaplIeMy IOKOJICHHIO, B3aUMHOIO
yBaXK€HMsI, 0EPEKHOT0 OTHOIICHUSI K KYJIbTYPHOMY HACIEAMIO U TPAJULUSAM MHOTOHAIIMOHAIBHOIO
Hapoza Poccuiickoit denepanuu, npupoae U OKpyKarouiei cpene.

JInyHOCTHBIE PE3yJbTaThl OCBOCHMS y4eOHOro mpeamera «bHOJOrHs» IOJIKHBI OTpakaTh
TOTOBHOCTh M CHOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATbCS CHOPMHUPOBAHHON BHYTpEHHEH
MO3UIMEN JIMYHOCTH, CUCTEMOM IIEHHOCTHBIX OPUEHTALUN, TO3UTUBHBIX BHYTPEHHUX YOEXKICHUH,
COOTBETCTBYIOLINX TPAJUIMOHHBIM LIEHHOCTSIM POCCUIHCKOr0 OOIECTBA, PAaCIIUPEHUE KU3HEHHOTO
OIbITa U ONBITA JEATEIBHOCTH B IPOLIECCE PEATU3AaLUN OCHOBHBIX HAIPaBJIEHUI BOCIIUTATEIbHON
NEeATEIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpa:KIaHCKOro BOCIMTAHMSA:

COPMHPOBAHHOCTh  TPAXKAAHCKOM  MO3MIMU  oOydaromierocs Kak aKTUBHOIO U
OTBETCTBEHHOT'0 WJIEHa POCCUIICKOTr0 O0IIIECTBa;

OCO3HAHHWE CBOMX KOHCTUTYLIMOHHBIX IIpaB U OOsA3aHHOCTEH, YBaX€HHE 3aKOHa U
MIPaBONOPSJIKA;

TOTOBHOCTh K COBMECTHOH TBOPUYECKOM NEATENbHOCTH NPU CO3/1aHUM YYEOHBIX MPOEKTOB,
peleHnH yuyeOHBIX U 03HABaTEIbHbIX 3ajay, BHIIOJIHEHUH OMOJIOTHUECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OIPEAETATh COOCTBEHHYIO MO3UIIMIO 0 OTHOIIEHUIO K SIBJICHUSIM COBPEMEHHON
’KU3HU U O0BICHSTE €€;

YMEHHUE YYUTHIBATh B CBOUX JEHCTBUSAX HEOOXOIMMOCTh KOHCTPYKTHUBHOTO B3aMMO/ICHCTBHS
JO/Ie! C pa3HbIMU YOEKACHUSMH, KYIbTYPHBIMHU IIEGHHOCTSIMHU U COLIUAIBHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHMYECTBY B TIPOLIECCE COBMECTHOTO BBINOJHEHUS Yy4eOHBIX,
ITO3HABATEJIBHBIX U UCCIIEI0OBATEIbCKHUX 3a/1a4, YBAXKUTEIBHOTO OTHOIIEHUS! K MHEHUIO OIIIIOHEHTOB
MIpH 00CYXJIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOT0 COJIEPKAHUS;



TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU EATEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUHUCKOW TPaKTaHCKOW HACHTUYHOCTH, MATPUOTH3MA, YBAXKEHUS K
CBOEMY Hapoay, 4yBCTBa OTBETCTBEHHOCTH nepea PoauHoi, ropoctu 3a cBoi Kpaii, ceoro Poauny,
CBOM f3BIK U KYJIbTYpY, IPOILJIOE U HACTOALIEE MHOIOHAIIMOHAJIBLHOTO Hapoa Poccuu;

LIEHHOCTHOE OTHOILIEHUE K MPUPOJHOMY HACIEAUI0 U MaMITHUKAM MPUPOJbI, JOCTHKEHUAM
Poccun B Hayke, HCKycCTBE, CLIOPTE, TEXHOJIOTUSIX, TPYAE;

CIOCOOHOCTH OLIEHHMBATh BKJIAJ] POCCHMCKUX YUYEHBIX B CTAHOBJIICHHE U Pa3BUTUE OMOJIOTHH,
MOHUMAaHMUs 3HAYeHHUs OWOJIOTMM B TO3HAHUM 3aKOHOB MPHUPOJBI, B JKU3HU 4YeNOBEKa U
COBPEMEHHOT0 00IIIeCTBa;

uzaeliHas yoe:x IEHHOCTh, TOTOBHOCTh K CITY>KEHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD 3a
ero cynp0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHME AYXOBHBIX IECHHOCTEN POCCHIICKOTO HAPO/1a;

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEACHUS;

CIIOCOOHOCTH OLICHHMBATh CUTYAllUI0 M MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICH Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUNBOIO OYAYyLIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM DPOIUTEISM, CO3/IaHHUI0O CEMbU Ha OCHOBE OCO3HAHHOI'O
MIPUHSATHS LIEGHHOCTEW CeMEHOM ®U3HU B COOTBETCTBHUH C TPAIUIUSIMU HapoaoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHE K MHUPY, BKIIOYas ICTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHUH;

MMOHMMAaHKUE SYMOLIMOHAIBHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CAaMOBBIP@XEHHIO B pPa3HbIX BUJAX HCKYCCTBA, CTPEMJICHHE MPOSIBISTH
KauyecTBa TBOPUYECKOU JIMUHOCTH;

5) ¢pusuyeckoro BocnuTaAHUA, POPMUPOBAHUS KYJIbTYPbI 310POBbSI U IMOIHOHAIBHOIO
Osaromosty4ms:

MIOHMMaHWE M peanu3alys 370pOBOro M 0Oe3omacHoro obpasa *KHU3HHM (310pOBOE MUTAHUE,
cOOIOICHNE THUTMEHUYECKHX MpPaBWJI U HOPM, COQJIaHCHPOBAHHBIM pEXHUM 3aHATHM W OTIbIXA,
perynspHas gu3ndeckasi akTUBHOCTB), O€pexKHOr0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOLIEHUS
K COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 3/10POBbIO;

MIOHMMaHHE LIEHHOCTH MPaBUJI MHIUBUYaJIbHOTO U KOJUIEKTUBHOTO O€30MacHOT0 MOBEICHHS
B CUTYallUsX, YTPOKAIOLIUX 3710POBbIO U KU3HU JIIOJIEH;

OCO3HAaHHE TIOCIEACTBUA W HENpUATHS BPEAHBIX MPUBBIUEK (YIOTPEOIEHUS aJKOIoJs,
HapKOTHKOB, KypeHHs);

6) TpyaoBOro BoCIUTAHUSA:

TOTOBHOCTb K TPYAY, OCO3HAaHUE IIEHHOCTU MacTepCTBa, TPYJAOII00HE;

TOTOBHOCTh K aKTUBHOH JIEATENIBHOCTH TEXHOJOTMYECKOM M COIMalIbHOM HaIlpaBJIEHHOCTH,
CMOCOOHOCTh MHUIIMMPOBATH, INITAHUPOBATH M CAMOCTOSITEIBHO BBIIOJIHATH TaKyIO JESITeIbHOCTD;

MHTEpEC K pa3iuyHbIM cdepaM NpodecCHOHANbHON NeATeNbHOCTH, YMEHHE COBEpLIATh
OCO3HAHHBIN BRIOOP OyayIiel mpodeccun U peann30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TIAHHI;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHHI0O M CaMOOOPa30BAaHUIO Ha MPOTSKEHUH BCeH
KHU3HU;

7) 3IK0I0THYECKOr0 BOCTIMTAHUSA



HKOJIOTHYECKHU 11eJIeco00pa3HOoe OTHOIIECHHE K NMPHUpPOJE KaK MCTOYHHKY XH3HH Ha 3emIe,
OCHOBE €€ CYILIECTBOBAHMUS;

MOBBIIIECHUE YPOBHS JKOJIOTMYECKON KYJIbTYphl: MPUOOpETEHHE ONbITa IUIAHWUPOBAHUS
ITOCTYIIKOB M OLIEHKU UX BO3MOXKHBIX TIOCIEACTBUN JIsl OKPYXKAIOLIEH Cpeibl;

OCO3HAHME TTI00AIHOTO XapaKTepa 3KOJIOTHYECKUX Mpo0IeM U IMyTel UX PelIeHuUs;

CIOCOOHOCTH MCIIONIb30BaTh MPHOOPETaeMBbIe TP U3YUYEHUH OMOJIOTHH 3HAHUS U YMEHHUS MIPH
peuieHur npoOseM, CBS3aHHBIX C PalMOHAIBHBIM IPHUPOJIONOIL30BAaHUEM (COOIIIO/IEHUE TPaBUII
IIOBEJICHUS B IIPUPOJIE, HATIPABIICHHBIX HA COXPAHEHHE PABHOBECHUS B SKOCHCTEMAX, OXPAHY BHUJIOB,
IKOCHUCTeM, OMochepbl);

AKTUBHOE HENPUATHE IEHCTBUM, IPUHOCALIUX BPEI OKPYKAOIIEH IPUPOIHOM Cpelle, yMEHUE
MIPOTHO3UPOBATH HEOIArOMPHUSATHBIE SKOJIOTUYECKHE MOCIEICTBHS MPEeIPUHUMACMbIX ACHCTBUI U
MpeAOTBpALIATh UX;

HaJu4yue pPA3BUTOIO SKOJOTMYECKOrO MBIIUIEHUS, HKOJOTMYECKOH KYJIbTYpbl, OIbITa
JEATEIbHOCTH  DKOJIOTMYECKOW  HAIPaBICHHOCTH, YMEHHUS  pPYKOBOJCTBOBAaTbCS HMMH B
[M03HABATEJIbHOM, KOMMYHUKATUBHOW M COLMAJIBHOM IPAKTUKE, TOTOBHOCTM K YYacTHUIO B
MPAKTUYECKOU EATEIbHOCTH 3KOJIOIMYECKON HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 O3HAHUS:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKd W OOIIECTBEHHOM NPAaKTUKH, OCHOBAHHOTO Ha JHMAJOre KYJIbTYp, CIIOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

COBEPILEHCTBOBAHUE SI3bIKOBOW M YUTATENbCKON KYJIbTYPhl Kak CpPEACTBA B3aUMOJCUCTBUS
MEKY JIIOJIbMU U TTIO3HAHUS MUPA;

MOHWMaHHUE CIEeHU(PUKA OHMOJOTUM KaK HayKd, OCO3HaHHA e€ poilu B (POpMHUPOBAHUHU
paIMOHAIBFHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUM IIEJIOCTHOTO TMPEACTaBICHUS 00 OKpYy)KaroleM
MHUpE KakK O €JMHCTBE MPUPO/IbI, YEIOBEKa U O0IEeCTBa, B MO3HAHUU MPUPOJIHBIX 3aKOHOMEPHOCTEH
U peLIeHUH NMpo0IeM COXpaHEHUS IPUPOJHOTO PaBHOBECHS;

yOEeXKAEHHOCTh B 3HAYMMOCTH OHOJIOTMM NIl COBPEMEHHOM LMBUIIM3ALMU: 00ECIIeUeHUs
HOBOTO YpPOBHSI Pa3BUTHS MEIUIMHBI, CO3JIaHUE TEPCIEKTUBHBIX OMOTEXHOJIOTUN, CIIOCOOHBIX
pemats pecypcHbie MpoOjaemMbl pa3BUTHS UYEIOBEUYECTBA, MOMCKA MyTeH BBIXOJA U3 TI00ANbHBIX
9KOJIOTMUECKUX MpodsieM M oOecreueHusl mepexojia K yCTOMYMBOMY Pa3BUTHIO, PALMOHAIBHOMY
WCIOJIb30BAHUIO IPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaH/IAPTOB XKU3HU;

3aMHTEPECOBAHHOCTh B IMOJYYCHUU OMOJOTHYECKHX 3HAHUW B IENSAX TMOBBIIICHUS OOIIEiH
KYIbTYpbl, €CT€CTBEHHO-HAYYHOH TPAMOTHOCTH, KaK COCTaBHOM dacTu (HYHKIIMOHATBHOM
IrpPaMOTHOCTH O0yyaromuxcs, GopMUpyeMoi pu U3y4yeHUN OUOJIOTUH;

IIOHUMAaHHE CYIIHOCTH METOJOB IIO3HAHHUs, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaXx,
CIIOCOOHOCTH UCIONB30BaTh TMONydyaeMble 3HAHUS Mg aHajdu3a W OOBSCHEHUs SBICHUN
OKpY)XaIoIlIer0 MHpa M MPOUCXOIANIMX B HEM H3MEHEHUH, YMEHHE JenaTb 0OOCHOBAHHBIE
3aKJIIOYEHHST Ha OCHOBE HAy4YHBIX (AKTOB M HMEIOIIUXCS JIaHHBIX C I€JIbI0  MOJYyYeHHs
JIOCTOBEPHBIX BBIBOJOB;

CIOCOOHOCTh CAMOCTOSITENIFHO MCIOIb30BATh OMOJIOTHYECKHUE 3HAHUS /IS pelIeHus: mpobiem
B peaIbHBIX KU3HEHHBIX CUTYaIIHSIX;

OCO3HaHUE ILEHHOCTH HAy4YHOW JESITEIBHOCTH, TOTOBHOCTH OCYIIECTBIISITH INPOEKTHYIO H
HCCIEA0BATENBCKYIO AESITENBHOCTh HHINBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTb M CIIOCOOHOCTh K HEMpPEPHIBHOMY OOpa30BaHMIO M CaMOOOpA30BaHMIO, K
aKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUH 1O OHOJOTMH B COOTBETCTBHM C >KU3HEHHBIMU
MOTPEOHOCTSMH.

METAIIPEIMETHBIE PE3YJIbTATBI

MeramnpeaMeTHble pPe3yibTaThl OCBOCHUS Y4YeOHOro mpeaMera «BHOJOTHS» BKIIOYAIOT:
3HaYUMBbIE s (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOyUYaAIOIIUXCS  MEXKIUCHUIUTMHAPHBIC
(MexXIpeIMeTHBIE) O0IlIeHayUYHbIe TOHSTHS, OTPAKAIOIIUE LIEJIOCTHOCTh HAYYHOU KapTHHBI MHUpA U
ceurn(UKy METOJOB TO3HAHUS, HCIOJIB3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHS,
SBJICHHE, TIPOIIECC, CHCTEMA, HaAYUHBINA (DaKT, MPUHIHUI, TUIIOTE3a, 3aKOHOMEPHOCTbD, 3aKOH, TEOPHS,
UCClieIoBaHNe, HaONIOIeHUE, W3MEpEHHE, SKCIEPUMEHT W JAPYIHX), YHUBEpCAJIbHBIE y4yeOHBIC

neiictBus  (IO3HaBaTellbHbIE,  KOMMYHUKATUBHBIC,  PETYJIATHBHBIE),  OOECIEeUMBaIOIINE
¢dbopmupoBanue (GYHKIIMOHATBHOW TPaMOTHOCTH M COLIMAJIBHOW KOMIIETEHLUH OO0YyYaroluxcs,
CTIOCOOHOCTh oOyuaromuxcst HCII0JIb30BaTh OCBOCHHBIEC MEXIUCIUTIIIHHAPHBIE,

MHUPOBO33PCHUYCCKHUE 3HAHWS W YHHUBEpCaJIbHbIC Y4YeOHBIC JCWCTBHS B TIO3HABATCILHOU U
COLIMAJIbHOU MPAKTHKE.

MeTtanpeamMeTHble pe3yNbTaThl OCBOCHHUS MPOTpaMMbl CpeJHEro oo01ero oOpa3oBaHUS
JOJKHBI OTpaXkaTh:

OBJjajieHHe YHUBEPCAIbHBIMYU Y4eOHBIMU NMO3HABATEIbHBIMU J1€HCTBUAMM:

1) 6a3oBbIe JOrHYECKHE TeHCTBHUS:

CaMOCTOSITENILHO  (POPMYIHpPOBaTH M aKTyaJIM3UPOBaTh MpoOIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

KCIIOIb30BaTh MPU OCBOCHUM 3HAHUM MPUEMBI JIOTMUECKOTO MBIIIJICHUS (aHaln3a, CUHTE3a,
CpaBHEHHUS, KiaccUpUKaluu, OOOOIIeHHs), pPACKPbIBATh CMBICT OHOJIIOTUYECKUX TOHSATHI
(BBIICTATH UX XapaKTEPHBIC MPU3HAKH, YCTAHABIMBAThH CBSA3U C APYTHMHU MOHITHAMH);

OTpEeNeNsATh 1ENN JEITeNbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUU UX JIOCTHKEHUS,
COOTHOCHUTH PE3YJIbTATHI ACSITEIHLHOCTU C TOCTABICHHBIMHU IIEJISIMH;

UCIONIb30BaTh OWOJIOTUYECKUE TOHATHS Ui OOBSCHEHUS (PAKTOB M SBIEHUM KUBOM
MIPUPO/IBI;

CTPOUTH JIOTHUECKHUE PaCCYX IeHUsI (MHIYKTUBHBIC, NEAYKTHUBHBIE, TI0O aHAJIIOTHH), BBISIBISATH
3aKOHOMEPHOCTH W TIPOTUBOPEYHS B PacCMaTPUBAEMBIX SIBICHHUSIX, (POPMYIUPOBATH BHIBOIBI U
3aKJIIOYEHUS;

MIPUMEHATh CXEMHO-MOJIEJIbHBIE CPEACTBA JJIA MPEACTABICHUS CYIIECTBEHHBIX CBS3€H WU
OTHOIIIEHWH B HU3Y4YaeMbIX OHMOJIOTMUECKHX OOBEKTaX, a TaKKe MPOTUBOPEUYHMM Pa3HOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX HHPOPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh IJIaH PEHICHUs MPOOJIEMbl C YUETOM aHAM3a UMEIOLINXCS MaTepUaibHBIX U
HEMAaTepUaIbHBIX PECYPCOB;

BHOCUTHb KOPPEKTHBBI B JEATEIHLHOCTh, OIICHMBATh COOTBETCTBHE PE3yJIbTATOB IIEJISIM,
OIICHUBATh PUCKHU MOCJIEICTBHI NEITEIHHOCTH;

KOOPJIMHUPOBATh U BBINONHITH pPAOOTy B YCIOBUSIX pPEATbHOT0, BUPTYAIBHOTO H
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIUICHUE MIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHIE e CTBHA:



BJIaJIeTh HABBIKAMU Y4YEOHO-MCCIIETOBATEIbCKOW M IMPOEKTHON NeATeNbHOCTH, HaBBIKAMHU
paspemieHuss mpobiieM, CIOCOOHOCTbIO M TOTOBHOCTBIO K CAMOCTOSITEILHOMY IOMCKY METOOB
pelIeHrs MPaKTUYECKHUX 3a/]a4, IPUMEHEHUIO Pa3IMYHbIX METOJOB IMO3HAHUS;

UCIIOJIb30BaTh PA3IMYHbIe BUABl JACSITEIBHOCTH IO IMOJYYEHHIO HOBOTO 3HAHHS, €ro
MHTEpHpEeTaluy, NpeoOpa3oBaHUI0 W MPUMEHEHHIO B Y4YeOHBIX CHTyalHMsX, B TOM 4YHCIE NpU
CO3JIaHUH Y4EOHBIX M COIMATIBHBIX IPOCKTOB;

dbopMUpOBaTh HAy4YHBIH THUIl MBILIUICHUS, BJIaJeTh HAy4YHON TEPMHHOJIOTHEH, KIIOYEBBIMU
MOHATHSIMH U METOJIaMU;

CTaBUTh U (OPMYIUPOBATh COOCTBEHHbIE 3aJaud B 0Opa30BaTENbHON JAEATEIbHOCTH U
KU3HEHHBIX CUTYalUsX;

BBISIBJIATH IPHUMHHO-CIICICTBEHHBIE CBS3H M aKTyaJH3UpOBaTh 337a4y, BBIBUTaTh TUIIOTE3Y
e€ peleHus, HaXOAUTh apTyMEHTHI JJIsl J0OKa3aTeIbCTBA CBOMX YTBEPKIEHUH, 3a7aBaTh MapaMeTphl
U KPUTEPUU PELICHHUS;

aHAJIM3UPOBATh IOJYUYEHHBIE B XOJE€ PELIEHUS 3aJa4M Pe3yibTaTbl, KpUTUUECKU OLIEHUBATh
UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CHUTYAI[UsM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYILIECTBIIATh 1I€JICHANPABICHHBIA IMOUCK TEpeHOca CPEIACTB U CIOCOOOB [EHCTBUS B
podecCHOHABHYIO CPeny;

YyMETb  MEPEHOCUTh 3HaHMs B  IIO3HABATEJIbHYI0 M  IPAaKTUYECKyl0  oO0jacTu
KHU3HECATEIIbHOCTH;

yYMETb UHTErPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIIBUTaTh HOBBIC HWJIEH, NpEIJiaraTh OPUTHHAIBHBIE TOJAXOAbI W PELICHHS, CTaBUThH
poOJIEMBI U 33[1a9H, JIOITYCKAIOIINE aTbTePHATUBHBIEC PELICHHUS.

3) pa6ora ¢ ungopmanmei:

OPUEHTHPOBATHCS B PA3IMUHBIX HCTOYHUKAX HHPoOpMaIUKM (TeKcTe y4eOHOro mnocoous,
HAy4YHO-TIONYJISIPHOM JUTEpaType, OMOJIOIMYECKUX CJIOBAPSAX M CIPABOYHHMKAX, KOMIIBIOTEPHBIX
0asax JaHHBIX, B VIHTepHeTe), aHamuM3UpoBaTh HH(OPMALMIO PpA3IUYHBIX BHJIOB U (QopM
MIPEJCTaBICHUS, KpUTUUECKU OLIEHUBATh €€ I0CTOBEPHOCTh M HEIPOTUBOPEUUBOCTD;

(dbopMyIMpOBaTh 3ampochl M NPUMEHSTh pa3jIMyHble METOABI MpPU TOHCKE U 0TOOpe
Oouosornueckoil nHpopMaIu, HeoOXOAMMOM JIJIs1 BBITIONHEHUS YI€OHBIX 3a7a4;

MpUOOpETaTh OMBIT HCHOJIb30BaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH,
COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIOJIB30BAHUS PA3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTUMAJbHYIO (QOpMY MpPEJCTaBICHHUS OHUOJIOTHYECKOM
nHpopmanuu (cxemsl, rpaduKy, JuarpaMmmbl, TAOIUIbI, PUCYHKH U IpYTroe);

WCIIOIb30BaTh HAYYHBIA SI3bIK B Ka4deCTBE CpeACTBAa NpH paboTe C OMOJOTHYECKOU
uHbopManMel: NMPUMEHATh XUMHUYECKue, (u3nyeckrue M MaTeMaTWdecKHe 3HAaKU M CHUMBOJIBL,
¢dopmynbl, abOpeBHAaTypy, HOMEHKJIATypy, HWCHOJb30BaThb U IPeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMYECKUE CPEICTBA HATJIATHOCTH;

BJIQJIETh HaBBIKAMU  pAclO3HABaHMsSI M 3alIUTHl  MHQOpMAIMK, HHYOPMAIIMOHHON
0€30MaCHOCTH JTMYHOCTH.

OBJajieHNe YHUBEPCATbHBIMM KOMMYHUKATHBHBIMM el CTBUSIMU:

1) obO1menmue:

OCYILIECTBIISATH KOMMYHHKAIIMHM BO BCeX c(epax jKM3HM, aKTUBHO y4acTBOBATh B TUAJIOTe WU
JMCKYCCHH IO CYILIECTBY 00CYK1aeMoii TeMbI (YMEHHE 3aJ]aBaTh BOIPOCHI, BHICKA3bIBATH CYXICHUS



OTHOCHUTEJIHO BBINIOJHEHMS IpEAJaraéMoil 3aiadu, yYUThIBATb HHTEPEChl M COIJIACOBAHHOCTH
MO3ULMHI IPYrMX YYaCTHUKOB AMAJIOTa WIN AUCKYCCUN);

pacrno3HaBaTh HeBepOaJbHbIE CPEICTBA OOIIECHUS, TOHUMATh 3HAYEHHUE COLIMATIBHBIX 3HAKOB,
MPEANOCHUIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHUTyallMii, YMETh CMsr4aTh KOH(IUKTBHI M BECTU
IIEPETOBOPBI;

BJIQJETh Pa3IMYHBIMU cIIOCOOAMHU OOILIEHUS U B3aUMOJEHCTBUSA, IOHUMAaTb HaMEPEHUS
JOPYTUX JIOJCH, MPOSBIATh YBaXKUTEIbHOE OTHOILIEHHE K COOECeTHUKY U B KOPPEKTHOU (opme
(bopMyIIHpOBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO U JIOTMYHO U3JIaraTh CBOK TOUKY 3PEHHMS C HCIOJIb30BAHUEM SI3bIKOBBIX CPEJCTB.

2) COBMeCTHasI 1eSITeJIbHOCTD:

MOHMMaTh M HCIOJIB30BaTh MPEUMYIIECTBA KOMAHAHON M WHAMBUIAYAIBHOW palbOTHI IMpH
pelieHnd OuoNoru4Yeckoi MpoOiaeMbl, 0OOCHOBBIBATh HEOOXOAMMOCTh MPUMEHEHUS TIPYMIIOBBIX
(dhopM B3aMMOICHCTBYS IPU pELICHUH yueOHO 3a1auu;

BBIOMPATh TEMAaTHKy M METOJbl COBMECTHBIX JACHCTBHHA C y4€TOM OOLIMX HMHTEPECOB H
BO3MOKHOCTEH Ka)KJI0T0 4WICHA KOJUIEKTUBA,

MIPUHUMATH 1I€JIM COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBATh U KOOPJAUHUPOBATH JIECUCTBUS
o €€ JOCTUKEHHUIO: COCTaBJIATh IUIaH JEUCTBUH, pacupenessiTb poiau € YYETOM MHEHUU
YYaCTHUKOB, 00CYXKIAaTh PE3yJIbTaThl COBMECTHOU PabOTHI;

OLIEHUBATh KQ4eCTBO CBOETO BKJIA/Ia U KKIOrO YYaCTHHKA KOMAaHIBI B OOIIUI pe3ysnbTaT 1o
pa3paboTaHHBIM KPUTEPUSIM;

MpeaJiaraTb HOBBIE MPOEKThI, OLIEHUBAaTh HJIEM C MO3WLHUHM HOBHU3HBI, OPUTHMHAIBHOCTH,
MPAaKTUYECKON 3HAYNMOCTH;

OCYILIECTBIIAThH TO3UTUBHOE CTPATETNYECKOE ITOBEJICHUE B PA3IMUHbIX CUTYallUsIX, IPOSBIATh
TBOPUYECTBO U BOOOpaskeHUE, ObITh MHULIMATUBHBIM.

OBJaieHHe YHUBEPCAJIbHBIMH PeryJsiTHBHBIMU J€HCTBUAMM:

1) camoopraHu3anus:

MCIO0JIb30BaTh OMOJOTMYECKHE 3HAHUS [Tl BBISIBIICHUS IPOOJIEM U MX PELIEHUS B )KU3HEHHbBIX
1 y4eOHBIX CUTYAIIMSIX;

BbIOMPATh Ha OCHOBE OMOJOrMYECKMX 3HAHWH IeNIeBble M CMBICIOBbIE YCTAaHOBKH B CBOMX
JIEUCTBUAX M TOCTYIKaxX IO OTHOLICHUIO K XWUBOW MPHUPOJE, CBOEMY 3/I0POBBIO H 3J0POBBIO
OKPYKaIOIINX;

CaMOCTOSITENTbHO OCYIIECTBIATh TO3HABATENbHYIO JI€ATENbHOCTh, BBIABIATH HPOOJIEMBI,
CTaBUTh U (GOPMYIHNPOBATh COOCTBEHHbIE 337a4ll B 00pa30BaTEIbHOM NEATEIbHOCTH M KU3HEHHBIX
CUTYalUsIX;

CaMOCTOSITEJIbHO COCTAaBJIATh IUIaH pPEUIeHHs] MpoOJeMbl ¢ YYETOM HMMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH M MPEINOYTEHUH;

JIaBaTh OLEHKY HOBBIM CUTYaLIUsIM;

paciupsaTh paMKHM y4eOHOTro NMpeAMETa Ha OCHOBE JIMYHBIX NMPEATIOYTEHUN;

JieN1aTh OCO3HAHHBIM BHIOOD, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M TPOSBICHUIO HIMPOKOW 3PYIUIIMU B Pa3HBIX 00IACTAX
3HAHUMN, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTYalusIM, BHOCUTb KOPPEKTUBBI B JI€ATEIBHOCTb, OLICHUBATH
COOTBETCTBHUE PE3YJILTATOB LIEIISM;



BJIaJICTh HABBIKAMH MO3HABATEIbHON pe(dIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUN U
MBICIMTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB M OCHOBaHMM, HCIOIB30BATh MPUEMBI pedIeKCHu 1Iis
OLIEHKU CUTYalllH, BBIOOpA BEPHOT'O PELICHMUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHHUS 110 X CHU)KECHUIO;

IIPUHUMATh MOTUBBI U apI'yMEHTBI IPYTUX [IPU aHAIU3€ PE3YIIbTATOB JEATECIBHOCTH;

3) npuHsATHE cedsl U IPYTHUX:

IIPUHUMATH ce0s, IOHUMasi CBOM HEAOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHMBBI U a@pIYMEHTBI JPYTUX IIPHU aHAJIM3€E PE3YJIbTaTOB ACITEIbHOCTH;

IIPU3HABATh CBOE MPABO U MPABO JPYTUX Ha OLIMOKY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3UIMH APYroro 4YeJI0BEKa.

INPEAMETHBIE PE3YJIBTATbBI

IIpenmertHble pe3ynbTarbl ocBoeHHs nporpammbl COO no Ouosioruu Ha 0a30BOM YpOBHE
BKJIIOYAIOT crHenuduueckue i ydyeOHoro npeamera «buosiorus» HaydHble 3HAHUS, YMEHUS U
CIOCOOBI  JIGHCTBHI 1O OCBOCHHIO, HMHTEPIPETAMN W TPEOOpPa3OBaHHMIO 3HAHUM, BUIBI
JESTeIbHOCTH IO MOJYYEHUIO HOBOTO 3HAHUS U NPUMEHEHHUIO 3HAHUH B Pa3MYHBIX Y4EOHBIX
CUTYyallUsX, a TAK)KE B pealIbHBIX KM3HEHHBIX CUTYallUsX, CBA3aHHBIX ¢ Ouosorueil. B mporpamme
IIpeIMETHBIE PE3YJIbTaThl IPEICTABICHBI 110 TOJaM 00yUYEeHHUSI.

[IpenmerHbie pe3ynbTaThl OCBOCHHUsI yueOHOro mpeamera «buonorus» ¢ 10 knacce nomKHBI
OTpaXKaTh:

c(OPMHUPOBAHHOCTh 3HAHUM O MecTe W PO OMOJIOTMM B CHUCTEME HAy4YHOro 3HAaHHUS
€CTeCTBEHHBIX HAayK, B ()OPMHUPOBAHHU COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpa WU
HAYYHOTO MHPOBO33PEHHSI, O BKJIAZC POCCHICKHX M 3apyOCKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE
Ouosioruu, PyHKIIMOHAIBHOW I'PaMOTHOCTH YeJIOBeKa JUIs peLIeHNs KU3HEHHBIX 3a/1a4;

YMEHHUE DPACKPBIBATH COJAEp)KaHUE OMOJIOTMYECKMX TEPMUHOB M IOHSATHM: KHU3Hb, KIIETKA,
Oopranusm, Merabonu3M (0OMEeH BEUIECTB M MpPEBpallleHHUEe YHEPTUH), TOMEOCTa3 (CaMOperysuus),
yYpOBHEBas  OpraHM3alusl  JKUBbIX  CHCTEM,  CaMOBOCHpPOM3BENEHHE  (pErnpoyKIus),
HACJIEICTBEHHOCTh, U3MEHYMBOCTb, POCT U PA3BUTHE;

yMEHHE Wu3jiaraTb OHOJIOTMUECKHE Teopuu (KJIETOYHasi, XPOMOCOMHas, MYyTallMOHHa,
LEHTpaJbHas JorTMa MOJIEKyJIsipHOM Ouonorun), 3akoHbl (I. Menpens, T. Moprana, H. W.
BaBusioBa) u ydeHus (0 HEHTpax MHOrooOpas3usi U NMPOUCXOXKICHUS KyJIbTypHbIX pactenuid H. U.
BaBuiosa), onpenensTe rpaHUIIbl UX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMEHHUE BIIQJIeTh METOAAMU HAY4YHOTO IO3HAaHMsS B OMOJOrMM: HAOIIOAEHUE M OMNMCaHUe
KUBBIX CHUCTEM, IIPOLIECCOB U SBJICHWM, OpraHu3anus W MPOBEJEHUE OHOJIOrHYECKOro
SKCIIEPUMEHTA, BBIIBM)KEHHE THUIIOTE3bl, BBIABICHUE 3aBUCUMOCTH MEXAY HCCIEIyeMbIMU
BEJIMYMHAMH, O0bSICHEHHE MTOJYYSHHBIX PE3Y/IbTAaTOB, UCIIOIb30BAHHBIX HAYYHBIX MOHATHHA, TEOpUI
U 3aKOHOB, YMEHHE JIEJ1aTh BHIBOJIBI HA OCHOBAHNH MOJyUYEHHBIX PE3YyJIbTATOB;

YMEHHE BBIJCNATh CYIIECTBEHHbIE MPHU3HAKU BHUPYCOB, KJIETOK IMPOKAPUOT U HSYKapHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHHW3MOB, OCOOEHHOCTH MPOIIECCOB: OOMEHa BELIECTB U
IpeBpallleHHs] SHEPrMH B KJeTKe, (OTOCHHTE3a, IJIACTUYECKOI0 M HIHEPreTHYecKoro oOMeHa,
XEMOCUHTE3a, MHUTO3a, MEWO03a, OIUIOAOTBOPEHUS, PA3MHOKEHUS, WHAMBUAYAJIBHOTO DPa3BUTHUSA
opranu3ma (OHTOTEHE3);

yYMEHHE TNPUMEHATh MOJYUYCHHbIE 3HAHUA Uil OOBSCHEHHS OHOJOTMYECKHX MPOLECCOB U
SBJICHUM, JUI MPUHATUS NPAKTUYECKUX PELICHUH B MOBCETHEBHOM KM3HM C LIENbI0O OOecTedeHus



0€30MMacCHOCTH CBOETO 3[I0POBBS U 3J0POBbsI OKPYKAIOIIUX JIOACH, COOIOIEHUSI HOPM TPaMOTHOTO
MOBEICHUS B OKPYKAWOIIEH MTPHUPOIHON cpele, MOHUMAHUE HEOOXOIUMOCTH HCIOIb30BaHUS
TOCTYOKEHUU COBPEMEHHOM ononoruu u OMOTEXHOJIOTHIA st pPalMOHAIBHOTO
MPUPOJIOTIOIE30BAHHS,

YMEHHE peliath »JJIEMEHTAapHbIE TCHETHUYECKHME 3a/Jladd Ha MOHO- U JUTHOPHIHOE
CKpEIlMBaHUE, CIICTNIEHHOE HACIEIOBAHUE, COCTABIISATH CXEMbl MOHOTHOPUIHOTO CKPEIIIUBAHUS IS
MpeJICKa3aHusl HAaCJIeJ0BaHUS PHU3HAKOB Y OPTraHU3MOB;

YMEHHUE BBITIOJHITH JIA00OpPaTOpHbIE M MPAKTUYECKHE pPadOThI, COOMIOAATh TMpaBWiIa IMPU
pabote ¢ yueOHBIM U JIa0OPaTOPHBIM 00OPYIOBAHHEM;

YMEHHE KPUTHUYECKH OIICHHBATh W WHTEPIPETUPOBATH WHEGOPMAILIUIO OHOJIOTHIECKOTO
COJIEpKaHusl, BKIIOYAIONIYI0 IICEBIOHAYYHBIC 3HAHWS W3 PA3IUYHBIX HCTOYHUKOB (CpeicTBa
MaccoBOi HH(OpMaIUK, Hay4HO-TIOMYJSPHBIC MaTepHaibl), STHYECKUE ACIIEKTHI COBPEMEHHBIX
WCCIICIOBAaHMI B OMOJIOTUH, MEIHMIINHE, OMOTEXHOJIOTHH,

YMEHHE CO3[]aBaTh COOCTBEHHBIC IHCBMEHHBIE H YCTHBIC COOOMICHHs, 0000IIas
OMOJIOTMYECKYI0 HH(POPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO MCIOJIB30BATh MOHSATHITHBIN
arrmapar OMOJIOTHH.

[IpenmerHbie pe3yinbTaThl OCBOCHHUsI yueOHOTo mipeamera «buonorus» ¢ 11 Kaacce NOIKHbBI
OTpaXkaTh:

c(OpPMUPOBAHHOCTh 3HAHUH O MECT€ M POJIM OHOJOTUU B CHCTEME HAYyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHHU COBPEMECHHOH €CTECTBCHHO-HAYYHOW KApTHUHBI MHUpa W
HAyYHOTO MHPOBO33PEHHSI, O BKIIJC POCCHUCKHUX M 3apYOCIKHBIX YUEHBIX-OHMOJIOTOB B Pa3BUTHE
ouosoruu, GyHKIIMOHAIEHON rPaMOTHOCTH YEJIOBEKA JIJIsl PEIICHMS )KU3HCHHBIX 33]1a4,

YMEHHE PACKPBIBATh COACPKAHUE OMOJOTHYCCKUX TEPMUHOB M TIOHSTHNA: BUJ, TIOITYJISIIHS,
TeHO(OH/I, IBOJIOIMS, IBMKYIIUE CHIIBI ((DaKTOPBI) 3BOJIOIMHU, TIPUCTIOCOOIEHHOCTh OPraHU3MOB,
BUI000pa30BaHue, IKOJIOTUYCCKHE (PAKTOPBI, IKOCKCTEMA, MPOTYLIEHThI, KOHCYMEHTBI, PEIyLICHTHI,
I[ENU MTUTAHUS, YKOJIOTUYECKas TMpaMuia, OMOreoneHos3, ouocdepa;

YMEHHE W3JaraTh OWOJIOTHUECKHe TeOopuu (dBoNoIMoHHas Teopus Y. JlapBuHa,
CUHTETHYECKasi TEOPHsI IBOJIOLINHU), 3aKOHBI U 3aKOHOMEPHOCTH (3apoiblieBoro cxoactea K. M.
bopa, depenoBanusi riaBHBIX HampaBieHuidl u myrteil sBomonmu A. H. CeBepiioBa, yueHus o
ouocdepe B. . Bepnackoro), onpeaensats rpaHUIbl UX TPUMEHUMOCTH K )KHBBIM CHCTEMAaM;

YMEHHE BJIAJIETh METOJAaMH HAYYHOTO ITO3HAHUS B OWOJOTWU: HAOJIOJCHUE W OIMCaHUE
KUBBIX CHCTEM, TMPOLIECCOB U SBJICHHM, OpraHu3alus W MPOBEJECHHUE OHOJIOTHYECKOTO
OKCIIEPUMEHTA, BBIIBM)KCHHE THUIIOTE3bl, BBIIBICHUE 3aBHCHUMOCTH MEXIY HCCIEIyeMbIMU
BEJTMYMHAMH, OOBSICHEHHE ITOJTYICHHBIX PE3YJIbTaTOB, HCIIOJIb30BAHHBIX HAYUHBIX MTOHATHHA, TEOPUH
Y 3aKOHOB, YMEHHE JIJIaTh BHIBOJIBI HA OCHOBAHUH TOJTyYEHHBIX PE3yIhbTaTOB;

YMEHHE BBIJICISATH CYIIECTBEHHBIC MPU3HAKH CTPOCHHSI OMOJOTHYECKHX OOBEKTOB: BUOB,
MOMYJISIIAH, MPOIYIIEHTOB, KOHCYMEHTOB, PEAYIIEHTOB, OMOTEOIIEHO30B U DKOCHCTEM, OCOOCHHOCTH
MPOIIECCOB:  HACJEJCTBEHHONH W3MEHYHMBOCTH, €CTECTBEHHOTrO OTOOpa, BHI000pa30BaHUSA,
MIPUCIIOCOOJICHHOCTH OPTaHU3MOB, JACHCTBHS DKOJIOTHYECKUX (DaKTOPOB HA OPTaHMU3MBI, ITEpeHOCca
BEIIECTB M TOTOKA HHEPTHUH B DKOCHCTEMAaxX, aHTPOIIOTCHHBIX M3MEHEHHH B YKOCHCTEMaX CBOEH
MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOTCOXMMHUUECKUX ITUKIIOB B Onocdepe;

YMEHHE MPUMEHATh TOJMYYCHHBIC 3HAHUS JUISI OOBSICHEHUS OHOJOTHYCCKUX IPOIECCOB H
SIBJICHUH, JUIS MIPUHATHS MPAKTHYCCKUX PEIICHUH B MOBCEIHEBHOM JKU3HH C IICNIBI0 O0CCTICUCHUS
0€30MMacCHOCTH CBOETO 3[I0POBBS U 3JI0POBbsI OKPYKAIOIIUX JIOACH, COOMIOICHUS HOPM TPaMOTHOTO



MOBEJCHUS B OKPYKAWOIIEH MTPHUPOIHON cpele, MOHUMAHUE HEOOXOIUMOCTH HCIOIb30BaHUS
JOCTHXKEHUIN COBPEMEHHOUN OUOJIOTHH TSI PAIliOHATBHOTO TPUPOIOTIOIL30BAHUS;

YMEHHE peIIaTh 3JICMCHTApHBIC OHMOJOTMYECKHe 3aJa4yd, COCTaBIIATh CXEMBI IIepeHOCa
BEIICCTB M SHEPTUU B IKOcHCTeMaX (I[CIH MUTAHHUA);

YMEHHE BBHITIONHATH JIA0OpaTOpPHBIE M MPAKTUYECKUE padOThI, COONIOAATH MpaBWia TPH
pabote ¢ yueOHBIM U 1a00paTOpHBIM 000pPYI0BAHUEM;

YMCHHE KPUTHYECKH OICHUBATh M HWHTEPIPETHPOBATh HMH(DOPMAIHMIO OHOJIOTHYECKOrO
COJICP)KaHUsA, BKIIOYAIOIIYI0 IICEBIOHAYYHBIC 3HAHWS W3 PaA3IUYHBIX HCTOYHUKOB (CpeicTBa
MaccoBol HMH(pOpPMAIUK, HAYyYHO-TIONYJISPHBIC MaTepHalibl), pacCMaTpHUBaTh TIJI0OAJIbHBIC
9KOJIOTHYECKUE MPOOJIEMBI COBPEMEHHOCTH, ()OPMUPOBATH MO OTHOMICHUIO K HUM COOCTBEHHYIO
MMO3HIUIO;

YyMEHHE CO3/1aBaTh COOCTBEHHBIE IIMCBMEHHBIE H YCTHBIE COOOIIEeHHs, 00001mas
OHMOJIOTMYECKYI0 HH(POPMALIMIO U3 HECKOJIbKUX MCTOYHUKOB, TPAMOTHO HCIIOJIb30BATh MOHATHHHBIN
anmapaTt OMOJIOTHH.

TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
No | HanmMenosanue KosmmuecTBo yacos DJIEeKTPOHHbIE
(uudpossbie)
n/  pa3jgesioB M TeEM Becer  KoHTpoabn IlpakTHYecK
o0pa3oBarte/ibHbIE
I NMporpaMMabl 0 ble padoThI ue padoThbl
pecypcbl
BHOOMIS KaK bubnunoreka LIOK
1 avica 2 0.5 https://m.edsoo.ru/7f41c
e 292
JKuBrie cucTeMEl bubmmorexa [OK
2 1 https://m.edsoo.ru/7f41c
n ux OpFaHI/ISaHI/IX
292
XHUMHUYECKUMN bu6nunorexa LIOK
3 COCTaB H 8 1 https://m.edsoo.ru/7f41c
CTPOEHUE KIETKH 292
KuznenearenbHO bubmorexa HOK
4 g 6 https://m.edsoo.ru/7f41c
CTb KJIETKHA
292
P
Hfﬁz;me:;ine bubmnoreka IIOK
5 JMBHAY 5 1 https://m.edsoo.ru/7f41c
pa3BuUTHE
292
OpTaHU3MOB
HacnencrsenHoct but6mmorekxa [IOK
6 b 1 U3MEHUYUBOCTh 8 15 https://m.edsoo.ru/7f41c
OpraHu3MOB 292
7 Cenexuys 3 bubmuoreka [JOK
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OpPTaHU3MOB. https://m.edsoo.ru/7f41c
OCHOBBI 292
OMOTEXHOJIOTUHU
bubnunoreka LIOK
PesepBHOe Bpems 1 https://m.edsoo.ru/7f41c
292
OBIIEE
KOJIMYECTBO
YACOB IIO 34 0 4
ITPOI'PAMME
11 KJIACC
N HanmenoBanu KoauuecTBo 4acoB DJIeKTPOHHbBIE
" e pa3IesioB H (uudpoBbie)
n/ Becer  Kontpoannbl  IlpakTHuecku
TeM o0pa3oBaTejibHbIE
I 0 e paboThbl e padoThbl
NMPorpamMmbl pecypcbl
N BOIOLIOHHA bubnunoreka LIOK
R 9 1 https://m.edsoo.ru/7f41cc
s1 OMOJIOT S
74
B
. 33H;ZI;212HH bubnuorexa [JOK
P 9 0.5 https://m.edsoo.ru/7f41cc
JKU3HU Ha
74
3emie
Opranusmsl 1 bubmuorteka [IOK
OKpYXaromias 5 1 https://m.edsoo.ru/7f41cc
cpena 74
Coo0miecTBa u bubmuoreka [{OK
9KOJIOTHYECKHE 9 https://m.edsoo.ru/7f41cc
CHCTEMBI 74
PesenBioe bubmmoteka IIOK
P 2 https://m.edsoo.ru/7f41cc
BpeMs
74
OBIIEE
KOJIMYECTBO
YACOBIIO 34 0 25

I[TPOTPAMME
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YYEBHO-METOJNYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O TPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VI YHEHUKA

Aradonora W.b. buonorus. 11 knacc: ba3oBblii u yriy0iaeHHbIN ypoBHU: yueOHUK/ W.b.

Arodonosa, B.1. CuBormnazos. - 2-¢ u3z., crepeotun. - M.: JIpoda, 2020 - (Poccutickuii yaeOHHK)

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

Hudposas 6udamorexka ®I'NC "Mos mkona"
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