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COJEP XAHME OBYUYEHUA
10 KJIACC

Tema 1. buojsiorusi Kak Hayka.

buonorust xak Hayka. CBsi3b OMOJIOTMU C OOLIECTBEHHBIMU, TEXHUYECKUMHU U APYTHUMHU
€CTEeCTBCHHBIMU HaykaMu, (uiocodueit, 3TUKOHW, ACTETUKOH M mpaBoM. Ponb Ouonoruu B
dbopMUPOBaHUY COBPEMEHHOW Hay4YHOU KapTUHBI Mupa. CucTemMa OMOJOTHYECKUX HAYK.

MeToap!l MO3HaHUS KUBOM pUPOAbI (HaOII0IeHUE, SKCIIEPUMEHT, ONMCAaHUEe, H3MEpPEHHE,
KJaccu(uKaus, MOICITMPOBAHUE, CTATHCTUYECKAsE 00pabOTKa JaHHBIX).

JdemoncTpanun:

[Toprpetsr: Y. Japsun, I'. Menaens, H. K. Koasnos, [x. Yorcon u @. Kpuk.

Tabmu1el U cxeMbl: « MeTO/IbI TO3HAHUS )KUBOW TIPUPOJIBI.

JlabopaTopHble M NpaKTHYeCKUE PadoThI:

[Ipaktuueckass padora Ne 1. «Vcmonmb3oBaHWE pa3IMYHBIX METOAOB MPU H3YYCHUH
OMOJOTHYECKUX O0OBEKTOBY.

Tema 2. JKuBble cucTeMbI M UX OPraHU3aIUA.

Kusbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3yueHus Ouonoruu. OTIWYHE >KHUBBIX
CUCTEM OT HEOPTaHWYECKOU MPUPO/IBI.

CpoiictBa OumocucTeM M HX pazHooOpazue. YPOBHM OpraHM3allud  OHOCHCTEM:

MOJIEKYJIAPHBIMA,  KJIIETOYHBIM,  TKAaHEBbIA,  OpPraHU3MEHHBIM,  MOMYJISALHOHHO-BUIAOBOM,
HKOCHUCTEMHBIH (OMOTeOeHOTHIECKHH ), OMOC(HEPHBIH.

JdemMoncTpanun:

Tabmunpel U cxembl: «OCHOBHBIE TPHU3HAKU KHU3HUY», «YPOBHU OpraHHU3aIUU >KUBOU
IPUPOJIBDY.

O6opynoBanue: mojaenb Mosekyssl JTHK.

Tema 3. Xumuveckuii cOCTaB U CTPOCHHE KJIETKH.

XUMHUYECKUH COCTaB KIETKH. XUMUYECKUE TIEMEHTBI: MAaKPOIJIEMEHTHI, MUKPOJIEMEHTHI.
Bopa u MuHepanbHbIe BELECTBA.

OyHKIMU BOABl M MUHEPAITBHBIX BEIIECTB B KieTke. [lomnmepkaHne OCMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHue 0enKoB. AMHHOKHUCIOTH — MOHOMEpHI OenkoB. HezameHnnmebie
U 3aMEHHUMbIC AMHHOKUCIOTHI. AMMHOKUCIOTHBIM COCTaB. YPOBHH CTPYKTYpPBhI OEIKOBOU
MOJIEKYJIbl (TIEpBUYHAS, BTOPUYHAS, TPETUYHAS M UYETBEPTUYHAS CTPYKTypa). XHUMHYECKHE
cBoicTBa OenKkoB. buonornyeckue GpyHKIMU OEIKOB.

®epMeHTHl — Ouonoruyeckue karammzaTopbl. CTpoeHHe ¢GepMeHTa: aKTHUBHBIA LIEHTD,
cyoctpatHas crneuuduuHoct. Kodepmentsl. Burtamunbl.  Otiauuns  QepMeHTOB  OT
HEOPTraHMYECKUX KaTaIn3aTOPOB.

YrneBonapl: MOHOCaxapu bl (TJIFOKO3a, prdo3a 1 1e30KCupud03a), Aucaxapuiasl (caxaposa,
JaKTO3a) W TMOJNMCaxapuibl (Kpaxmals, TJIUKOTeH, LeJono3a). buomornyeckue QyHKIMH
YTIIEBO/IOB.

Jlunuasl:  TpUraMuepunsl, ¢ochonunuasl, crepounsl. [unpopunbHO-rHAPOGOOHBIE
cBoiicTBa. buonormueckue ¢pyHkuuu munuaoB. CpaBHEHHE YTIIEBOAOB, OCIKOB W JIUIHIOB KakK
MCTOYHUKOB YHEPIHH.



Hyxneunossie kucnorsl: JJHK n PHK. HykneoTuasl — MOHOMEpBI HYKJIEUHOBBIX KHUCIOT.
Crpoenne u ¢ynkmuu JIHK. Crpoenune m ¢ynknum PHK. Buget PHK. AT®: crpoenue u
byHKIIH.

Huronorus — Hayka o kierke. KierouHas teopus — mpumep B3aUMOJEHCTBUS UICH U
(GakTOB B HAYYHOM MMO3HAHUHU. MEeTO/Ibl U3YyUEHUS KIETKH.

Knetka kak nenoctHas >xuBasi cucrema. OOmye Npu3Haky KIETOK: 3aMKHYyTasi Hapy>KHas
meMmOpaHa, mosekynbl JIHK kak reneTudeckuii anmapar, cucTemMa CUHTe3a Oelka.

Tumbl KIETOK: »JyKapHOTHUECKass M mpokapuoruyeckas. OCOOEHHOCTH CTPOEHUS
npokapuoTuyeckoi kinetku. Knetounas crenka 6akrepuil. CTpoeHHe 3yKapuOTHYECKON KIETKU.
OCHOBHBIE OTIINYUS PACTUTEIIBLHON, )KUBOTHOU U TPHOHON KIICTKH.

[ToBepXHOCTHBIE CTPYKTYpPbI KIETOK — KJIETOYHAs CTEHKA, TNIMKOKAIUKC, MX (PYHKIIHH.
[Inasmatuueckas memOpana, e€ cBoicTBa W (QyHKuuH. LlurommasmMa u e€ OpraHoWbIL.
OnnomeM6Opannblie opranouas! kinetku: OIIC, annapat 'onpmku, nuzocomsl. [TomyaBTOHOMHBIE
OpraHOMAbI KJIETKHA: MUTOXOHIAPHH, I1acTUAbL. [IponcxoxkaeHne MUTOXOHAPUHN U iacTu. Buasl
wiactug. HememOpaHHbIE OpraHoubl KIETKUA: PUOOCOMBI, KJICTOYHBIA UEHTP, LEHTPUOIH,
pecHUYKH, KryTuku. OyHKIIMU OpraHou10B KJIETKU. BritoueHus.

Anpo — perynaropHsblil neHTp kineTku. CTpoeHue spa: aaepHas o0oji0ouka, Kaproriazma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEeUIECTB B KIIETKE.

JdemoHcTpanuu:

[Toptpersr: A. JleBenryk, P. I'yk, T. IlIsann, M. lneinen, P. Bupxos, [Ix. Yorcon, ®.
Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Huarpammbl:  «PacnpeneneHne XUMUYECKUX JJIEMEHTOB B HEXKHMBOM MPUPOAEY,
«PacnpeneneHne XUMAYECKUX JIIEMEHTOB B )KUBOU IIPUPOAEY.

Tabmumner u cxembl: «llepuomuyeckas TabIUIAa XUMHYECKHX JJIEMEHTOBY, «CTpoeHue
MOJIEKYJIBI BOJIbIy, «bruocunTes 6enkay, «CTpoeHre MoseKybl O0enka», «CTpoeHue ¢pepmMeHTay,
«Hyxnennoseie kuciotsl. [JHK», «Ctpoenne monekynbl AT®», «CtpoeHne 3yKapuoTHYECKOi
KIeTK», «CTpoeHue KUBOTHOM KiIeTKn», «CTpoeHHe pacTUTENbHOM KIEeTKn», «CTpoeHue
MPOKAPUOTUYECKON KIIETKN», «CTpOCHHE siipa KIETKI», « Y TIEBOABDY, «JIumuasn.

O6opynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyIOBaHWE /I MPOBEACHHS HAOIOICHUH,
U3MEpEHU, SKCIEPUMEHTOB, MUKPOIIpENapaThl PAaCTUTENbHBIX, KUBOTHBIX M OaKTepHaIbHBIX
KJIETOK.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

JlaGopartopnast pabora Ne 1. «M3yueHue KaTaJIUTHYECKONH aKTUBHOCTH (epMEHTOB (Ha
pUMEepe aMHJIa3bl UK KaTanasbl)y.

Jlaboparopnas pabora Ne 2. «l3yueHue CTpOCHHs KJIETOK PACTCHHM, >KUBOTHBIX H
OakTepuii oI MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax U X OMHCAHHEY.

Tema 4. ' KuznenesiTeJLHOCTh KJICTKH.

OOmeH BemiecTB, WIM MeTaboim3M. AccuMmisanus (TUTACTHUECKH  OOMEH) |
TUCCUMUIIALMSA (PHEpreTuuecKuil 0OMeH) — IB€ CTOPOHBI €IMHOTO Tpolecca Metadonusma. Ponb
3aKOHOB COXPAaHEHUs BELIECTB U SHEPTrUH B MOHUMAaHUH MeTa00IU3Ma.

Tunel 0OMEHa BEMIECTB: aBTOTPOQHBIA U reTepoTpodHbId. Poib depMeHTOB B 0OMEHE
BEILECTB U MTPEBPAIICHUHN YHEPTUU B KIIETKE.

@®orocunre3. CperoBas u TeMHOBas (Qa3bl (oTocuHTe3a. Peakium Qorocunresa.
DddextuBHOCTh PoTOCHHTE3a. 3HAUCHUE (HOTOCHHTE3a I KU3HU Ha 3emiie. BiusiHue ycinoBuid
cpesl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIICHUS €T0 MPOYKTUBHOCTH Y KyJIbTYPHBIX PACTECHHA.



XemocuHTe3. XEMOCHHTE3UPYIONINEe OakTepuu. 3HAUCHHE XEMOCHHTE3a JJIA KU3HH Ha
3emie.

OHepreruyecknii oOMeH B KieTke. PaciieruieHue  BEIIECTB, BbIACICHHE U
aKKyMYJIMPOBAaHUE SHEPTUU B KJIETKE. DTalbl YHEPreTHIECKOro oomMeHa. I nmukonus. bpoxxenue u
ero Buabl. KucmoponHoe okuciaeHue, WIM KI€TOYHOe JAbixaHue. OKHUCIHUTEIbHOE
dbochopunupoBanue. IPPEKTUBHOCTh FIHEPTETUIECKOTO OOMEHA.

Peaknuu matpuunoro cuHTe3a. ['enermueckas wuHdpopmamus u JHK. Peanuzanus
TeHEeTUYeCKO MH(popManu B KieTke. ['eHeTHuecKuil Ko M ero cBoWcTBa. TpaHCKpHUILUS —
matpuuHblii cunTe3 PHK. Tpancnsauus — Onocunres Oenka. Dtansl TpaHcasuuu. Konuposanue
aMUHOKHCIIOT. Posb pubocom B OnocuHTE3e Oernka.

Hexknerounsie ¢hopMmsbl xku3Hu — BUpychl. Mctopus otkpsiTus Bupycos (. Y. iBaHoBckuit).
Oco0eHHOCTH CTpPOEHHsI M KM3HEHHOTO IMKJIa BUPYCoB. bakrepuodaru. bonesnu pacreHwit,
JKUBOTHBIX M YEJIOBEKA, BbI3bIBacMble BUpycaMu. Bupyc mmmynoaeduuura yenoseka (BIUY) —
Bo3Oyautenp CIIWa. OOpaTHass TpaHCKpHUIIMSA, peBepTraza W wuHTErpasa. IIpodumaktuka
pacrpoCTpaHeHUsl BUPYCHBIX 3a00JI€BaHUN.

JdemoHcTpaumnu:

[Toptpetsr: H. K. Konsnos, JI. M. IBanosckui, K. A. Tumupsszes.

Tabmupt w  cxembl: «Tumbl  nutanus», «Mertabomusm»,  «MUTOXOHAPHS,
«OHepreTuueckuil oomen», «Xnopomiaact», «Dotocunres», «Crpoenne IHK», «Crpoenue u
¢yHkunoHnupoBanue reHa», «Cunre3  Oenka», «['eHermueckuii  kom», «Bupyce»,
«bakrepuodarny, «Crtpoenume wu xku3HeHHBIA 1Mk Bupyca CIIMa, Oakrepuodaray,
«Penmmukammsa JJHK».

Ob6opynoBanue: Monenu-anmiaukanuu «Yasoenue JHK u tpanckpunumsy», «buocuntes
6enkay, «CTpoeHue KIeTKu», Mozens cTpykrypsl JTHK.

Tema 5. Pa3MHoOKeHHEe M HHAUBUAYAJbHOE PA3BUTHE OPraHU3MOB.

KneTounbrii 1k, WM JKU3HEHHBIM UK KieTkn. MHTepdasa m mumtos. Ilpomeccsr,
npoTtekarome B uHTepdase. Permukamms — peaknus matpuanoro cuHrte3a JHK. Crpoenue
XpoMocoM. XPOMOCOMHBI HAa0Op — KapHOTHUIM. JIUTUIOMAHBIN M TaIIOUIHBIM XPOMOCOMHBIE
Habopel. XpoMaTuapl. LluTomornyeckne OCHOBBI Pa3MHOXKEHHSI M WHAWBUIYAIBHOTO PAa3BUTHUS
OpraHU3MOB.

Jenenne knerkn — muto3. Ctagun muto3a. IIponeccel, mpoucxoasimume Ha pa3HbIX CTaJusIX
MUTO3a. B1OIOrn4ecKkuii CMbICII MUTO3a.

[Iporpammupyemasi ru6esb KJIETKU — allonTo3.

@DopMBbl pa3MHOXKEHUS OpraHU3MOB: O0ECII0JIOE U [10JI0BOE. Buibl 0€CIiooro pa3MHOKEHHUS:
JIeNIeHNe Ha/BOE, NOYKOBAHHWE OJHO- M MHOTOKJIETOYHBIX, CIOPOOOpa30BaHHUE, BEr€TaTHMBHOE
pa3MHOKeHUE. MICKyCCTBEHHOE KIIOHMPOBAaHUE OPTaHU3MOB, €r0 3HaYCHUE ISl CEJIEKLUU.

[TonmoBoe pa3MHOXKEHHE, €r0 OTIANYUS OT OECIOI0ro.

Meiio3. Craguu wmeiosza. [Ipormeccel, mpoucxozsiiue Ha cTagusx meinosza. [loBenenue
xpomocoMm B Meio3ze. Kpoccunrosep. buonornueckuii CMbICI U 3HAYEHHUE MEN03a.

["ameTorenes — npouecc 00pa3oBaHUs MOJOBBIX KJIETOK Y UBOTHBIX. [10o0BbBIE JKene3bl:
CEMECHHUKU M Au4YHMKH. OOpa3oBaHHE M Pa3BUTHE MOJOBBIX KJIETOK — raMeT (CIepMaTO30H],
AlLIeKJIeTKa) — crepmaroreHes M oBoreHe3. (OCOOEHHOCTH CTPOEHMsS SIMIEKIETOK U
criepmato3onaoB. OmnoaorBopenue. [lapreHorenes.

WunuBuayanbHoe pa3BUTHE (OHTOreHe3). OMOpHOHAJIbHOE pa3BUTHE (IMOpPHOTrEHE3).
Otansl AMOPHOHATBFHOTO Pa3BUTHA Yy TO3BOHOYHBIX >KUBOTHBIX: JAPOOJIEHUE, TacTpyJISAIMs,
opra"oretes. IloctamOpuonanbHOe pa3zBuTUE. THIBI MOCTIMOPHOHATIBHOTO PAa3BUTHS: MPSIMOE,



HerpsiMoe (TMYMHOYHOE). BrusiHMe cpensl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CHOCOOHBIC
BBI3BIBATh BPOXKIEHHBIEC YPOJCTBA.

Poct u pazButue pacrenuil. OHTOreHe3 LIBETKOBOI'O PACTEHMS: CTPOEHUE CEMEHU, CTaIun
pa3BUTHSL.

JdemoncTpaumnu:

Ta6muip! 1 cxembl: «DOpMbI pa3MHOKEHHSI OPTaHU3MOBY, «JIBOITHOE OIJIOIOTBOPEHHE Y
I[BETKOBBIX pacTeHUi», «BereraTuBHOE pa3MHOKEHUE pacTeHUi», «/lenenne kneTku 6akrepuiim,
«CTtpoeHre TOJIOBBIX KIETOK», «CTpoeHue XpoMocombly, «Kierounslii mukimy, «Pemnmukanus
JHK», «Muro3z», «Meno3», «IIpsamoe n Henpsimoe pa3BuTHeE», «['aMeTOreHes3 y MIIEKOIMTAKOIIUX
1 4eJIoBeKay, «OCHOBHBIE CTAIUM OHTOTECHE3a.

OO6opynoBaHre: MHUKPOCKOI, MHUKpompemnaparbl «CrnepMaTo30uabl MIIEKOMHUTAIOIIET0»,
«Sliuexnerka miuekonuTaroiero», « Kapuokmnes B kiieTkax KOpeika JyKay, MarHuTHasi MOJEIIb-
amumakanys «Jlenenue kietku», monenb JJHK, moxens meradasHoii XpoMOCOMBI.

JlabopaTopHbIe U NIpaKkTHYeCKHe PadoThI:

Jlaboparopnas pabota Ne 3. «HabmroneHne MuTo3a B KJIeTKaX KOHUYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKPOMPENapaTaxy.

JlaGopatopnast pabora Ne 4. «/3ydyeHme CTpPOEHMSI TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOITpenaparaxy.

Tema 6. HacsiencTBeHHOCTh U H3MEHYHBOCTH OPraHU3MOB.

IIpenmer u 3amaum reHetuku. Mcropus pas3BuUTHS TEHETUMKH. Poiib LUTONIOrMU U
AMOpHUOJIOTHU B CTAHOBJIEHUM F'eHETHKHU. BKitag poccuiickux u 3apyOexHbIX YUEHBIX B pa3BUTHE
reHeTUKU. MeToapl TeHEeTUKH (TUOPHUIIOIOTUYECKUHM, LHUTOT€HETHYECKHH, MOJIEKYISPHO-
reHeTuuyeckuit). OCHOBHbIE TeHETUUYECKUE MOHATHS. ['eHeTnyeckasi CHMBOJIMKA, UCTIOIb3yeMasi B
CXeMax CKpeIUBaHUM.

3aKOHOMEPHOCTU  HAclEe[OBaHUS  MPU3HAKOB, YycTaHoBieHHble [. Mennenem.
MoHorHOpHUIHOE CKpeIIMBaHue. 3aKOH €AMHO-00pa3us THOPHIOB TIEPBOTO ToKoJeHus. [IpaBuio
JOMUHUPOBAHUA. 3aKOH pacuHIeIVIeHus NOpu3HaKoB. ['mmore3a 4vucTtoThl ramet. [lomHoe u
HEIOJIHOE JJOMUHUPOBAHHUE.

JurubpugHoe  CKpeniMBaHWE. 3aKOH HE3aBHCHMOTO  HACIEAOBAaHUS  MPHU3HAKOB.
[uToreHeTnyeckre OCHOBBI TUTMOPHAHOTO CKpeIMBaHMs. AHAIU3UPYIOIIEE CKpEIIMBaHUE.
Hcnonp30BaHne aHATM3UPYIOIIETO CKPEIIMBAHMS sl ONIPEIeIeHHsI TEHOTUIIA OCOOU.

CuernieHHoe HacleqoBaHue mpu3HakoB. Pabora T. Moprana mno CHEIUICHHOMY
HacjeA0BaHUIO reHoB. HapyIeHue crierieHus TeHOB B pe3yIbTaTe KPOCCUHTOBEpa.

XpOoMOCOMHasl TEOpUsl HACJIEICTBEHHOCTH. | eHeTHUecKue KapThl.

I'eneruka mosia. XpoMOCOMHOE OMpENeSICHHE Moja. AYTOCOMBI U MOJIOBBIE XPOMOCOMBI.
['omorameTHple M rereporaMeTHble OpraHu3mbl. HacienoBaHue NpPU3HAKOB, CUEIUIEHHBIX C
HIOJIOM.

N3menunBocTh. Buibl ”3MEHUYNBOCTU: HEHACIIEICTBEHHAs U HAcJeICTBEHHas. Poib cpelibl
B HEHACJIEJCTBEHHOW W3MEHYMBOCTU. XapaKTepUCTHKAa MOIU(PUKALUOHHOW H3MEHUYUBOCTH.
Bapuanvonsslii psa v BapualnmonHas kpusas. Hopma peakuuu npusHaka. KonnuecTBeHHblEe U
KaueCTBEHHBIC IPU3HAKU U UX HOpMa peakiuuu. CBOHCTBA MOIU(UKAIIMOHHONW N3MEHYUBOCTH.

HacnencTBennast, wiM TeHOTUNIMYECKAs,, ”3MEHUYUBOCTh. KOMOMHATHBHAS M3MEHUUBOCTbD.
Meiio3 W TIOJIOBOM TpOIECC — OCHOBAa KOMOWHATHBHOW WM3MEHUYMBOCTH. MyTalimoHHas
u3MeHYuBOCTh. Kitaccudukanuss mMyTanuid: TeHHbIE, XpPOMOCOMHBIE, TeHOMHbIe. YacToTa u
NPUYUHBI MyTaluii. MyTareHHnble (akTopbl. 3aKOH TOMOJIOTHYECKHX PSAOB B HACIIEICTBEHHOU
m3menunBocty H. Y. BaBunosa.



BuesinepHast HacI€ACTBEHHOCTh U U3MEHUUBOCTb.

I'enetnka uyenoBeka. Kapumotun denoBeka. OCHOBHBIE METOJbl TE€HETHKM YEJIOBEKA!
TeHEealOTUYeCKUl, OJIM3HELOBbIM, IUTOTCHETUYECKUH, OHMOXUMHUYECKHH, MOJEKYISIPHO-
reHeTuueckuil. COBpPEMEHHOE OIpe/EICHUE TE€HOTHUIA: IIOJHOTEHOMHOE CEKBEHMpPOBAaHHUE,
TEHOTHIHUPOBaHKWE, B TOM uucie ¢ mnomorisio [1I[P-ananmuza. HacnencrBennsie 3aboseBaHus
YyeloBeKa: TeHHble Ooyie3HH, OO0JIe3HHM C  HAClIECTBEHHOW IPeApacHoioKEHHOCTHIO,
XpoMocoMHbIe Oone3Hn. ComaTHueckue W TeHepaTUBHbIE MyTaluuu. CTBOJOBBIE KIETKH.
[TpuHIUIBL 310pOBOTO 00pa3a KU3HU, TUATHOCTUKHU, MPO(PUIAKTHKN U JICYCHUS TeHETHYECKUX
Oone3Hel. MeauKo-reHeTUUeCKOe KOHCYJIbTHPOBAHME. 3HAUEHHE MEAMIMHCKOW TE€HETUKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUUECKUX 3a00JIeBaHUI YETIOBEKa.

JdemoHcTpaumu:

Ioptpetsr: I'. Mengpens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodeen-
Pecosckmii, H. 1. BaBuios.

Tabmunpl 1 cxeMbl: «MOHOTHOPUIHOE CKPELIMBAHUE U €r0 IUTOT€HETHYecKasi OCHOBaY,
«3aKOH pacUICIUVIEHUS] M €ro IUTOTeHETHYeCKass OCHOBAa», «3aKOH YHCTOTBl TameT,
«/IurnbpunnHoe ckpemBanue», «L{uToIOrMYEecCKHe OCHOBBI JAUTHOPUIHOTO CKpEIIMBAHUS,
«Merio3», «B3zanmoneicTBrue ajieaIbHbIX T€HOBY, «[ ' eHeTHuecKkrne KapThl pACTEHUH, )KUBOTHBIX U
yenoBeka», «l'eHeTnka mosa», «3aKOHOMEPHOCTH HACIENOBAaHUS, CLEIUNIEHHOTO C IIOJIOMY,
«Kapuotunsl uyenoBeka M IKUBOTHBIX», «Bumbl wu3MeHumBoctn», «MoauduxamonHas
U3MEHYUBOCTHY», «HacnenoBanue pesyc-dakropay, «l'eHeTHKa Tpymm KpoBu», «MyTallMOHHAs
U3MEHYUBOCTDY.

Ob6opynoBanue: Moaenu-ammiaukanuu «MoHoruOpunHoe ckpemmuBanue», «HemnomaHoe
JOMHUHUpOBaHHEY», «JuruOpuanoe ckpemmBaHue», «llepekpéct XpomMocom», MHKPOCKON U
Mukpornpenapar «Jlpo3oduna» (Hopma, MyTanuu GOpMBI KPBUIBEB H OKPACKU Tela), repOdapuid
«I"opox mOCEeBHOW».

JlabopaTopHble 1 NpaKTHYeCKUE PadOThI:

JlaGopartopnast pabora Ne 5. «M3yueHnue pe3ybTaToB MOHOTHOPUIHOTO M TUTHOPHUIHOTO
CKpEIIMBAaHUS Y APO30(HUIIBI HA TOTOBBIX MUKpPOIIpENapaTaxy.

JlaGopatopHnast pabota Ne 6. «/3yueHne MOIUPHUKAIIMOHHON U3MEHYHBOCTH, IOCTPOCHHE
BApUALIMOHHOTO Ps1/1a U BAPUALIMOHHON KPUBON.

Jlabopatopnass pabora No 7. «AHamu3z wMyTamuili y AOpo30wiibl  Ha TOTOBBIX
MUKpOIpenaparaxy.

[IpaxTuyeckas padora Ne 2. «CocTaBlieHHE U aHAJIN3 POJIOCIOBHBIX YETOBEKa.

Tema 7. Cesiekuust oprann3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuus Kak HayKa U Mmpouecc. 3apoKICHHUE CEIEKIUHU U JoMecThkanus. Yuenue H. U.
BaBuiioBa 0 1meHTpax NPOUCXOXKIEHUS M MHOT000pas3usl KyJIbTYpPHBIX pacTeHuid. LleHTpsl
IIPOUCXOXKIECHUS JOMAIIHUX KUBOTHBIX. CopT, mopoJa, ITamMm.

CoBpeMeHHbIE METOJbl CEIeKIMU. MaccoBblii U MHAUBUAYAIbHBIA OTOOpHI B CENEKLIUU
pacTeHuil U KUBOTHBIX. O1leHKa 3KcTepbepa. bin3kopoIcTBEeHHOE CKpellBaHue — MHOPUAMHT.
Yucras nuausa. CkpeniuBaHue YuCThIX TuHU. ['eTeposuc, nin rudbpuanas cuia. HepoactsenHoe
ckpemBanue — ayTOpuauar. OtmanéHHas rubpuamszanuss u e€ ycnexu. VCKyCCTBEHHBIN
MyTareHe3 W TOJy4YeHHE MOJIUILUIONI0B. JOCTH)KEHUS CeNEeKIUH PpACTeHHM, MXUBOTHBIX U
MHUKPOOPTaHHU3MOB.

buorexHonoruss kak oTpaciab NPOU3BOACTBA. ['€HHas HHXKEHEpHUs. OTambl CO3JaHUs
pexomOunantHo JIHK u Ttpancrenneix opranumsmoB. Kiierounass umxenepus. Kietounble
KYJIbTYpbl. MUKpPOKIIOHAJIBHOE pa3MHOXKEHHE pacTeHui. KiloHMpoBaHWE BBICOKONPOYKTUBHBIX



CEJIbCKOXO35MCTBEHHBIX OPIraHMW3MOB. OKOJOTMYeCKMe M 3Thdyeckue npodiempl. MO -
FeHeTUYECKH MOIU(ULIMPOBAHHbBIE OPTaHU3MBI.

JlemoHCcTpanuu:

[optpetsi: H. K. BaBunos, 1. B. Muuypus, I'. 1. Kapneuenko, M. ®. I1BaHOB.

Tabmuupl u cxembl: Kapta «lIeHTpBI MPOMCXOXKACHUS M MHOT000pasusi KyJbTYPHBIX
pactenuit», «llopoabl TOMaIIHUX KUBOTHBIX», «CopTa KyJIbTypPHBIX pacTeHUul», «OTnanéHHas
rubpuamzanus», «Pabotel akagemmka M. @. HWsanoBay, «I[lomummounus», «OOBEKTHI
ounorexnonorum», «Kinerounple KyJIbTyphl U KIOHUpOBaHUE», «KOHCTpyupoBaHue M mepeHOC
TE€HOB, XPOMOCOM).

OO6opynoBaHue: MYJISKU IJI0JJOB U KOPHEIUIOAOB JUKHX (OPM U KYyJIbTYpHBIX COPTOB
pactenuii, repbapuit «CenbCKOX035IIICTBEHHBIE PACTCHUS.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

Oxckypcusi « OCHOBHBIE METOJNIBI U JOCTHMIKEHHUS CEJICKIIMUM PACTEHHM W >KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHLUIO, TIEMEHHYI0 (epMy, COPTOMCIBITATENbHBIM yYacTOK, B TEIUIMYHOE
X03SIICTBO, Ta0OPaTOPHUIO arPOYHUBEPCUTETA WIIH HAYYHOTO IICHTPA)».

11 KVIACC

Tema 1. DBo/nIOHOHHAS OHOJIOTHS.

[Ipennocelnky BOSHUKHOBEHUS 3BOIIOLMOHHON TEOPUH. DBOJIIOLIMOHHAS TEOPUS U €€ MECTO
B Ounosoruu. BiusHue 3BOMIOLMOHHON TEOPUH HA pa3BUTUE OMOJIOTUU U APYTUX HAYK.

CunerenscTBa 3BoonnN. [laneoHTOIOrNYECKUE: TOCIEN0BATEIBHOCTD MIOSBIICHUS BUIOB
B TaJICOHTOJOTMYECKOH JeTonucHu, nepexogHsle (opmbl. buoreorpaduueckue: cxoacTBo u
paznuune dayH u Gop MaTeprKOB U OCTPOBOB.

OMOpHONIOTHUECKUE: CXOJCTBA M Pa3IHyusi 3MOPHOHOB pPa3HBIX BHIOB ITO3BOHOYHBIX.
CpaBHUTEIIbHO-AaHATOMUYECKHE: TOMOJIOTMYHbIE, aHAJOTUYHbIEC, PYJUMEHTapHbIE OpTraHbl,
aTaBU3Mbl. MOJIEKYIAPHO-OMOXUMHUYECKUE: CXOJCTBO MEXAaHU3MOB HACJIEICTBEHHOCTH U
OCHOBHBIX METa0OJIUYECKUX MTyTel Y BCEX OPraHU3MOB.

OpomtormonHas Tteopusd Y. JlapBuna. Ilpennocbulku BO3HMKHOBEHMS JapBHHHU3MA.
JIBuokylie Cuibl  3BOJMIONMM  BUAOB 10 JlapBuHY (M30BITOYHOE pa3sMHOXKEHHE MpU
OTPaHUYEHHOCTH PECYpPCOB, HEONpeIeNéHHas H3MEHUMBOCTb, OOpbOa 3a CyIIECTBOBaHME,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3Bosonu (CTO) u €€ 0CHOBHbBIE MOJIOKEHUS.

Muxkposontonus. [Tonmynsanus kak eIMHULA BUAA U IBOJIIOLINN.

JBmwxymme cuibl ((pakTophl) 3BOJMIOLMH BUAOB B Mpupoae. MyTalMOHHBIN Iporecc U
KOMOMHATHBHAs: U3MEHYUBOCTb. [lonmynsimoHHbIe BOJIHBI U Apeiid reHoB. M3oms1us u Murparus.

EcrecTBenHbIii 0TOOp — Hampabisiomuil ¢axTop 3BoaoUUH. DPOPMBI €CTECTBEHHOTO
otbopa.

[Tpucroco0eHHOCTh OPTaHU3MOB KaK pe3ysbTaT 3Bojonuu. [IpumMepsl mpucnocoOneHui
y Opraiu3mMoB. ApoMop(}03bl U UJINO0-aAATI TALUH.

Bun wu BupmooOpaszoBanme. Kpurtepum Buma. OcHOBHBIE (GOpPMBI BHI000pPA30BAHMSA:
reorpapuueckoe, IKOJIOTHIECKOE.

Makpospomonusa. dopMmel sBotonuK: (puaeTHdecKas, AUBEPreHTHas, KOHBEPIreHTHas,
napaenbHas. HeoOpatumMocTs 3BOMIOLNN.

[Ipoucxoxaenue  OT  HECHEUHMAIU3UPOBAHHBIX  IIPEIKOB. [Iporpeccupyromas
crenuanuanys. AganTuBHasi paauanus.



JdemoncTpaumnu:

[Toptpetsi: K. Jlunnen, XK. b. Jlamapk, Y. Japeun, B. O. Kosanesckuii, K. M. bap, O.
I'exkens, @. Mromnep, A. H. Ceepros.

Tabnuibl 1 cxembl: «Pa3BUTHE OpraHNYecKOro Mupa Ha 3eMiie», «3apoJIbIIIH TO3BOHOYHBIX
KHUBOTHBIX», «ApxeonTepukcy, «Dopmbl 00pHOBI 3a cymecTBOBaHUE», « ECTECTBEHHBINH 0TOODY,
«MHoroo0Opa3ue CcOpTOB pacTeHHit», «MHOrooOpasue MopoJ >KUBOTHBIX», «llomymsiuny,
«MyTanuoHHas U3MEHUUBOCTEY, «Apomopdo3e, «Manoanantauuny», «OOmas reresepanus»,
«/IBmkymue cuibl sBomtonm», «Kapra-cxema mapuipyra nyremectsus Y. /lapsunay, «boprba
3a CYLLIECTBOBaHHEY, «IIpucnocobsieHHOCTD OpraHU3MOBY, «I"eorpaduueckoe
BHU1I000pa30BaHKe», « IKOJOTHUUECKOE BUI000PA30BAHUE).

OO6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMHU TUIIAMH OKPACKH, HAOOp IIOA0B U
ceMstH, KoJuteKuus «IIpumepsl 3alMTHBIX TPUCTIOCOOTICHUHN Y KUBOTHBIX», MOJIeNb « OCHOBHBIE
HAIpaBJICHUS 3BOIIONNNY, 00BEMHAsE MOJeNTb «CTPOEHHE TOJIOBHOTO MO3Ta TTO3BOHOYHBIXY.

buoreorpaguueckas kapra Mupa, KomeKius «@DopMbl COXPaHHOCTH HCKOMAEMBbIX
JKUBOTHBIX M pacTeHMI», Mozenb anmmkanusa «llepekpéct xpomocomy, BIaKHbIE ITpernapaTsl
«Pa3Butne Hacekomoro», «Pa3BuTHe mATYIIKM», MHUKporpenapar «Jlpozoduma» (HOpMma,
MyTaI# (OPMBI KPBIIIHEB U OKPACKH TETA).

JlabopaTopHbIe U NIpaKkTHYeCKHe PadoThI:

JlaGopatopHnas padota Ne 1. «CpaBHeHUE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

JlaGopatopnass pabora Ne 2. «Omucanue npUCHIOCOONIEHHOCTH OpraHu3mMa u eé
OTHOCHUTEJILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHE KU3HU Ha 3emuie.

JloHay4HBIE IIPEICTaBICHUS O 3apOXKACHHUU KW3HU. HaydHble runore3sl BOSHUKHOBEHHUS
XKHU3HU Ha 3emuie: aOuMoreHe3 W MaHCHEpMUs. XUMHUYECKas 3BONMIONMA. AOHMOTCHHBIM CHUHTE3
OpPraHMYECKUX BEILECTB U3 HEOPIraHUUYECKUX. DKCIEPUMEHTAIbHOE TOATBEPKICHIE XUMUUECKON
sBostoninu. HauanbHble aTansl Ononorndyeckoit apomtonuu. ['unoreza PHK-mupa. ®opmuposanue
MEMOpPaHHBIX CTPYKTYp M BO3HMKHOBEHHE NPOTOKIETKU. IlepBble KIETKM M MX 3BOJIOLMSL.
DopMUpPOBaHNE OCHOBHBIX TPYIII KUBBIX OPIraHU3MOB.

PasButHe xu3Hu Ha 3emuie 1o apaM u nepuojam. Karapxeil. Apxeickas u mpoTepo3onckas
apbl. [1aneo3oiickas spa u e€ nepuoibl: KeMOPUNUCKHM, OPAOBUKCKHM, CHITYPUICKUN, TEBOHCKHM,
KaMEHHOYTOJIbHBIN, IEPMCKHIA.

Me3o030licKkas 3pa U €€ NepUOIbl: TPUACOBBIN, FOPCKHUM, METOBOM.

KaiiHo3olickas apa u €€ nepuo/pl: NajaeoreHoBbIN, HEOT€HOBBIM, AaHTPOIIOTEHOBBIN.

XapakTepucTUKa KJIMMaTa M TeoJIOTMYECKUX IpoueccoB. OCHOBHBIE 3Tallbl 3BOJIIOIUU
PacTUTENIBHOTO M ’KMBOTHOT'O MUpa. ApoMop(03bl y pacTeHUi 1 KUBOTHBIX. [losiBIEeHue, pacuBeT
Y BBIMUPAHUE TPYIII )KUBBIX OPTaHU3MOB.

Cucrema opraHM4ecKOro Mupa Kak OTpaK€HUE 3BOJIOLUU. OCHOBHBIE CUCTEMATHUECKUE
TPyl OPraHU3MOB.

OBOJIIOLIMSL  4YEJIOBEKAa. AHTpPOINOJOTHS Kak Hayka. Pa3BuTue mpeacTraBieHUd o
IIPOMCXOXKICHNN YesloBeKa. MeTonbl u3ydeHus aHnTpornorese3a. CXoAcTBa U pa3ndusl 4eJI0BeKa
Y )KUBOTHBIX. CUCTEMATUYECKOE MOJIOKEHHUE YEIIOBEKA.

JBuwxymme cuibl  (paxTopsl) aHTpomoreHesa. HacnencTBeHHas HM3MEHYMBOCTh MU
ecTecTBeHHBINH 0TO0p. OOmecTBeHHBINH 00pa3 )KU3HU, U3TOTOBJICHUE OPYAUA TPy, MBIIIUICHHE,
peub.

OcHOBHBIE CTaJUU M BETBU HBOJIIOLMM YEJIOBEKA: aBCTPAJIONUTEKH, YeIOBEK yMEIbIil,
Yenosek mnpsmoxoasamuii, YemoBek HeaHaepTalbCckui, YenoBek pasymHbli. Haxonku



HCKOIIAaEMBbIX OCTATKOB, BPEMs CYIIECTBOBaHHUS, 00JIaCTh PacIpOCTPAHEHHUS, 00BEM T'OJOBHOIO
Mo3ra, 00pa3 KU3HH, OPYIHSI.

Yenoseueckue packl. OCHOBHBIE OOJNIBIINE PACHI: €BPOIEOHAHAs (€Bpa3uiicKas), HErpo-
aBCcTpajlouHas  (PKBaTOpUaJIbHAsA), MOHIOJouMJHAs  (a3uaTcKo-aMepukaHckas). YepTsl
IPUCTIOCOOTIEHHOCTH IIPEJICTaBUTENIEN YETIOBEUECKUX PAC K YCIIOBUSAM CyllecTBOBaHuUs. EQMHCTBO
yenoBedeckux pac. Kputuka pacusma.

JdemoHcTpaumu:

[optpetsr: @. Penu, JI. ITactep, A. U. Onapun, C. Musnep, I'. FOpu, Y. JlapBus.

Tabmuupl u cxembl: «Bo3nukHoBeHUe COHEYHOU cUCTEMBbl», «Pa3BUTHE OpraHMYECKOro
mupay, «PactutenbHas kinetka», <«OKuBoTHas kieTka», «lIpokapuornueckass KieTkay,
«CoBpeMeHHas cucTeMa OpraHU4ecKoro Mupa», «CpaBHEHHE aHATOMUYECKHX YEPT CTPOECHUS
YeNoBeKa M YeJOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHbIE MeCTa MaJICOHTOJOTHYECKUX HAXOIO0K
MPEIKOB COBPEMEHHOIO 4YeNOBEKa», «/lpeBHeinmme moam», «/peBHue moam», «llepBbie
COBPEMEHHBIE JIIOIN», «HUenoBeueckue pacb.

O6opynoBanue: wmynsku  «lIpoucxoxaeHue dyenoBeka» (OIOCTBI  aBCTPAJONHTEKA,
NUTEKAHTPONa, HeaHJepTalblia, KPOMAaHBOHIIA), CICTIKH WM M300paKeHUsT KaMEHHBIX 0Pyl
MEPBOOBITHOTO YeIOBeKa (KaMHH-YOIIIEPHI, pyOnia, ckpebdiia), TeOXpOHOJIOTHYCCKas Ta0HIIa,
KOJuIeKIUsl «@OpMBI COXPaHHOCTH UCKOMAEMBIX KUBOTHBIX U PACTCHUID.

JlabopaTopHble 1 NpaKkTHYeCKUEe PadoThI:

[IpakTuyeckast padora Ne 1. «/3ydeHue MCKOMAEMBIX OCTATKOB PACTEHUIN M )KMBOTHBIX B
KOJUIEKLIASAX).

DKCKypcusi «IBOJIIOIUS OPTraHUYECKOTO MHpa Ha 3emie» (B €CTECTBEHHO-HAYYHBIM WIIH
KpaeBequecKuii My3ei).

Tema 3. Opranusmbl 4 OKpY KarOLIas cpeaa.

OKkojorusi Kak HaykKa. 3aJaud U pasfenbl dKOJIOTMH. MeToasl 3KOJOTM4ecKUX
UCCJIEIOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOT'O YEI0BEKA.

Cpeabpl ~ oOuTaHMs ~ OpPraHM3MOB:  BOJHAs,  Ha3eMHO-BO3AYyIIHAs,  IOYBEHHas,
BHYTPUOpPraHU3MEHHasl.

Okonorndeckne Qaxrtopsl. Kiaccudpukanus 3Konorudeckux (hakropoB: abHOTHUYECKHE,
OMOTHYECKUE U aHTpOINOreHHbIe. JlelicTBHE HKOJIOTHYECKUX (PAKTOPOB Ha OPraHU3MBI.

AbGuotnyeckue  (QakTopel:  CBET, TeMIlepaTypa, BIQKHOCTb. DoOTONEpUOAU3M.
[TpucniocoOneHust OpraHu3MoB K AeHCTBHIO a0MOTHYECKUX (paKkTOpoB. bruomornyeckue puTMsl.

buotnueckne  Qaxroppl. Buasl OMOTHYECKHMX  B3aUMOJEHCTBHI:  KOHKYpPEHIIMA,
XHUITHAYECTBO, CUMON03 1 ero ¢opmel. [lapasutusm, koomeparus, MyTyalIn3M, KOMMEHCATH3M
(KBapTUPaAHCTBO, HAaxJICOHMYECTBO). AMEHCaIM3M, HEHUTpaiu3M. 3HauyeHHE OMOTHYECKHX
B3aMMOJICHCTBHIA IS CYIIECTBOBAHUSI OPIaHU3MOB B MIPUPOJAHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKU MNOMyasuuu. (OCHOBHBIE I10Ka3aTe€ad IOIMYJIALNN:
YHUCJIEHHOCTb, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTb, HPUPOCT, MHrpauus. JuHaMuka
YUCJIEHHOCTH IOIMYJISIIUN U €€ peryJisaius.

JdemoHcTpaumnu:

[optpetsi: A. 'ym6onbar, K. @. Pynse, O. I'ekkens.

Tabnuubt u cxemsl: kapta «[Ipupoaasie 30HbI 3eminy, «Cpenbl 0OUTaHUS OPTAHU3MOBY,
«Doronepuoauzm», «llomymsimum», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH MOMYJSLUN
uHby30pun-Ty henbkn», «llumeBsie memm.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:



Jlaboparopras padota Ne 3. «Mopdomoruaeckue 0COOCHHOCTH PACTCHUH M3 Pa3HBIX MECT
oOUTaHUN.

Jlaboparopnas pabota Ne 4. «BriusiHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYCa.

[Ipaxtuyeckas padora Ne 2. «Iloacd€T IUIOTHOCTH MOMYJISIMHA Pa3HBIX BUIOB PACTCHHUI.

Tema 4. Coo01IecTBa H K0JIOTHYEeCKHE CHCTEMBI.

CoobOmectBo  opraHu3MoB —  OuonieHo3.  CTpyKTypel  OWOIIEHO3a:  BHUIOBAas,
MPOCTPaHCTBEHHAs, Tpoduueckas (mumieBas). Bunbl-nomuHanTel. CBsi3u B OHOIIEHO3E.

DKonorudyeckne cuctembl (dkocuctemsbl). [loHsTHE 00 sSKOCHcTeMe M OMOreoneHo3e.
OyHKIMOHAIBHBIE KOMIIOHEHTBI AJKOCHUCTEMBI: MPOAYLEHTHI, KOHCYMEHTBHI, pPEIyLECHTHI.
KpyroBopor BemecTB W IMOTOK 3HEPrUM B IKOocucTeMe. Tpoduueckue (MuImeBble) YpOBHU
skocuctembl. [lumeBbie menu u cetu. OCHOBHBIE MOKa3aTeld JKOCHCTEMBI: Ouomacca,
OPOAYKIUS. DKOJOTMYECKHE NHpPaMHIbL: MPOAYKIUH, YHUCIEHHOCTH, Ouomacchl. CBoiicTBa
IKOCUCTEM: YCTOHUNBOCTh, CAMOPETYJIALus, pa3BuTe. CyKIeccusl.

[IpupoaHbie HSKOCHUCTEMBI. DKOCHCTEMBI 03€p M pPEK. ODKOCUCTEMa XBOWHOIO WU
[IMPOKOJIMCTBEHHOTO Jieca.

AHTpOMOTEHHBIE 3KOCUCTEMBI. ATPOIKOCHCTEMBI. Y pOoskocucTeMbl. buonornueckoe u
X03SICTBEHHOE 3HAUEHHE arpOIKOCHCTEM B yPOOIKOCHCTEM.

bruopasznoobpasue kak (akTop yCTOHYMBOCTH dKocucTeM. CoxpaHeHHe OHOJIOTHYECKOTO
pa3zHooOpasus Ha 3emuie.

VYuenue B. U. Bepnanckoro o 6uoctepe. ['panuiibl, coctas u cTpykTypa 6uocdepsl. XKusoe
BemectBO W ero (Qynkmun. OcobeHHocTH OMochepbl Kak TIO0OAIBHOW 3KOCHUCTEMEI.
JlunaMmuueckoe paBHOBecHE U 0OpaTHas CBs3b B Ouocdepe.

KpyroBopoTsl BeliecTB U OHMOT€OXMMHYECKHE IHKIbl 3JIEMEHTOB (Yyriiepona, aszoTa).
3onanbHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIITH.

UYenoseuecTBo B Onocepe 3emiu. AHTpomNOreHHbIE U3MeHeHus1 B Onocdepe. ['modanbpHbIe
9KOJIOTUYECKUE TIPOOIIEMBI.

CocyuiecTBoBaHie IpUpOIbl U YenoBeuecTBa. CoxpaHeHne OnopazHooOpa3usi Kak OCHOBA
ycToiunBocTr 6uochepsl. OCHOBA palOHATBHOTO YIPABICHHS MPUPOIHBIMU PECYypCaMU U UX
ucnonb3oBanue. JloCTKeHUs OMOIOTUN M OXpaHa MPUPOIBI.

JdemoncTpauuu:

[Toptpetsi: A. JIx. Tencnu, B. H. Cykaués, B. N1. Bepnaackwii.

Tabmunel u cxemsl: «[lumessie nenu», «buorneHos: coctaB u cTpykrypa», «lIpupoaHsie
coobmiectBay, «llemn mnuraHusy, «OKoMorMueckas mnupamuga», «buocdepa u yenoBex»,
«DKOCUCTEMA IUPOKOIMCTBEHHOTO JIecay, « DIKOCUCTEMAa XBOMHOTO Jiecay, «bHoIeH03 BoJjoéMay,
«ArpoueHo3», «lIpumepHble aHTPONMOTEHHBIE BO3ACUCTBUS Ha NpUPOdY», «Baxueiue
UCTOYHUKHU 3arpsi3HEHUs BO3JyXa M TPYHTOBBIX BOA», «[louBa — BakHEWIIAs COCTABIAOIIAS
ouocheprr», «®Dakropsl nmerpagauuu  nouB», «l[lapHukoBeiii  3ddexr», «DakTophl
PaZnoOaKTHBHOTO 3arpsi3HeHHs Onocdepbl», «O0mas cTpykrypa ounocdepsn», «Pacpocrpanenue
KU3HU B Omocdepe», «O30HOBEIN dkpaH Onochepr», «Kpyrosopor yriepoma B Ouocdeper,
«KpyroBopot a3ota B mpupoae».

Ob6opynoBanue: MoJeNb-anuIMKanus « TunuaHbe OMOIIEHO3bI», repbapuii «PacTutenbHbIe
cooOriecTBa», Kojulekuuu «buoreHo3», «BpeauTenn BaKHEUIINX CEIbCKOXO3IMCTBEHHBIX
KyJbTyp», TepOapuu M KOJUIEKIMH PAaCTEHUM M >KUBOTHBIX, MPHUHAIJIEKAIIUE K pPa3HbIM
9KOJIOTHUECKUM TpymiaM ogHoro Buaa, KpacHast kaura Poccuiickoit ®@enepanmu, n3o0pakeHus
OXpPaHsAEMBbIX BUJIOB PACTEHHUH U )KUBOTHBIX.



IVDIAHUPYEMBIE PE3VIJIBTATBI OCBOEHHA IIPOITPAMMBI 110
BMOJIOTUN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIET'O
OBPA3OBAHIA

Cornacho ®I'OC COO, ycraHaBnuBaroTcsi TpeOOBaHUS K pe3yjibTaTaM OCBOEHUS
00y4aromuMHUCs MPOrPaMM CpPEIHEro 00IIero 0Opa3oBaHus: JIUYHOCTHBIM, METANPEIMETHBIM U
IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType IHYHOCTHBIX pE3yJIbTaTOB OCBOCHUSI TpeameTa «buosorus» BbIIeICHBI
CICAYIOINE  COCTaBIAIONIME: OCO3HAHWE OOYYAIOIUMHCS  POCCHMCKON  TpaKIaHCKOU
UJEHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH W CaMOONPENEIEHUIO,
HAIMYUE MOTHBAIMK K OOYydYeHUIO OWOJIOTWHM, IEJICHANPABICHHOE pa3BUTHE BHYTPECHHHX
yOXKICHUI JIMYHOCTH HA OCHOBE KIIIOUEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPAIULIUNA Pa3BUTHUS
OHMOJIOTMYECKOr0 3HAHUS, TOTOBHOCTDH M CIOCOOHOCTH 00YyYaroIIMUXCsl PyKOBOJCTBOBATHCS B CBOEH
JESTENIbHOCTH 1IEHHOCTHO-CMBICIIOBEIMU YCTaHOBKaMU, MPUCYIIUMHU CHCTEME OHOJIOTHYECKOTo
o0pa3oBaHUs, HAUTMYUE IKOJIOTUIECKOTO PABOCO3HAHUS, CTIOCOOHOCTH CTaBUTh IIEJIU U CTPOUTH
JKU3HEHHBIC TIJIAHBI.

JInuHOCTHBIE pe3ynbpTaThl OCBOCHMS MpeameTra «buonorus» TOCTUraroTcs B €JUHCTBE
y4eOHOM M BOCTIUTATENBHON NEATEIHHOCTH B COOTBETCTBUU C TPAAMIIMOHHBIMU POCCHUUCKUMU
COIIMOKYJIbTYPHBIMH, UCTOPUUECKUMH U JTyXOBHO-HPABCTBEHHBIMU LIEHHOCTSMHM, PUHITHIMU B
oOuiecTBe NpaBUJIaMUd M HOPMaMu MOBEACHHUS M CHOCOOCTBYIOT IpoOLlEcCaM CaMOIIO3HAHUS,
CaMOBOCIIMTAaHUS M CaMOPa3BHUTHsI, Pa3BUTHsSI BHYTPEHHEH IO3UIMHU JUYHOCTH, MATPUOTU3MA,
YB@XKEHUS K 3aKOHY M IPABOIOPSAKY, YEJTOBEKY TpyJa U CTapUIeMy MOKOJEHHIO, B3aUMHOTO
YBOXCHHS, OEpPEe)KHOTO  OTHOMIGHHUS K  KyJIbTypHOMY  HACIEIUI0O U TPaJULUSM
MHOTOHAIMOHAJIBHOTO Hapoaa Pocculickoit @enepannu, NpupoAe U OKPYKarollen cperie.

JIndHOCTHBIE pe3ybTaThl OCBOCHHS y4eOHOTo mnpeameTa «buonorus» TOJKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTH O0YyYaroIIUXCsl pPyKOBOJCTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEU
MO3ULUEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHUEHTALUi, TMO3UTUBHBIX BHYTPEHHHX
yOCKICHHUI, COOTBETCTBYIONIUX TPAJAWIIMOHHBIM IIEHHOCTSIM  POCCHUHCKOTO  0OIIecTBa,
pacmMpeHue KU3HEHHOI'O OIbITa M OMNbITa JAEATEIbHOCTH B IPOILIECCE PEaTU3alMi OCHOBHBIX
HaIlpaBJIE€HUN BOCIIUTATEIbHON 1€ATEIbHOCTH, B TOM YKCJIE B YaCTH:

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOW TMO3UIIMK  OOydYaromerocs Kak aKTHUBHOTO |
OTBETCTBEHHOT'0O YJIeHa POCCUICKOTO O0IIECTRA;

OCO3HAHHE CBOUX KOHCTUTYIIMOHHBIX TMpaB M OOS3aHHOCTEH, yBakeHHWE 3aKOHa U
MIPaBONOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW ACATEIHHOCTH MPHU CO3aHUH YUCOHBIX MPOEKTOB,
pelieHny yueOHbIX U MO3HABATENIbHBIX 3a/1a4, BHITOJHEHUN OUOJIOTMYECKHUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpEENATh COOCTBEHHYIO TO3MIIMIO TIO OTHOIIEHUIO K SIBICHUSM
COBPEMEHHOM KHU3HH U OOBACHATH €€;

YMEHHE YyYHUTBIBATH B  CBOMX JIEUCTBHSIX HEOOXOJUMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJEH ¢ pa3HbIMU YyOEXKACHUAMHU, KyJIbTYPHBIMHU LIEHHOCTSIMH U COLIMATIbHBIM
MOJIOKEHUEM;



FOTOBHOCTh K COTPYJHHUYECTBY B IIPOLECCE COBMECTHOIO BBHIIIOJHEHUS Y4eOHBIX,
MO3HABATENIBHBIX W HCCIENOBATEIbCKUX 33J1a4, YBAXKUTEIBHOTO OTHOIICHHS K MHEHHIO
OTIIMOHEHTOB NP 00CYKACHUH CIIOPHBIX BOMIPOCOB OMOIOTUYECKOTO COAECPIKAHMUS,

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU EATEIbHOCTH;

2) NIaTPHMOTHYECKOT0 BOCIIMTAHMS

c(hOopMUPOBAHHOCTh POCCUNUCKON TPAKIAHCKOW UICHTUYHOCTH, MTATPUOTHU3MA, YBAKCHUS K
CBOEMY HapoAy, YyBCTBa OTBETCTBEHHOCTH Iepe] PoaMHON, ropaocTu 3a CBOM Kpai, CBOIO
Poauny, cBOM 53bIK U KyJbTYpY, NPOIIJIOE U HACTOSAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccnn;

LIEHHOCTHOE OTHOILIEHUE K IPUPOJHOMY HACJIEIUIO U MAMSITHUKAM IPUPO/IbI, TOCTHKEHUSAM
Poccun B Hayke, HCKyCCTBe, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTH OIICHMBATh BKJIAJ] POCCHUIMCKIX YUEHBIX B CTAHOBIICHUE U Pa3BUTHE OMOIOTHH,
NOHMMaHMs 3HAa4YeHUsT OWOJIOTMM B IO3HAHMM 3aKOHOB NPUPOABI, B KU3HH 4YellOBeKa W
COBPEMEHHOI0 00I11eCTBA;

uzeiHas yoexxIEHHOCTh, TOTOBHOCTb K CITy>KEHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cynp0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX IEHHOCTEH POCCUMCKOTO HApOAa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOT0 TIOBE/ICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIIUIO U IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYSICH Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HAHHE JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOHYNBOTO Oy IyIIETO;

OTBETCTBEHHOE OTHOLIEHUE K CBOMM POJUTEISIM, CO3JaHUIO0 CEMbH HA OCHOBE OCO3HAHHOT'O
MPUHATHUS LEHHOCTEN CEMENHOM )KU3HU B COOTBETCTBUHU € TPAJAULIMAMU Hapo10B Poccuu;

4) 3¢TeTUYECKOI0 BOCTIUTAHUSA

ACTETUYECKOE OTHOUICHHWE K MHpY, BKJIIOYAsl ACTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOLIEHMIA;

MIOHUMAaHNE SYMOIMOHAIBHOT'O BO3/IEUCTBUS KUBOM IPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BUJAX HCKYCCTBAa, CTPEMJIEHHE MPOSBIATH
KauyecTBa TBOPUYECKON JIMUYHOCTH;

5) d¢wusuyeckoro BoCHHUTAHHMSA, (OPMHPOBAHHMA  KYJIbTYPbI 3I0POBbSI M
IMOLMOHAJIBLHOIO 0JIArONnOJIy4Yusi:

MOHMMAaHUE U peaju3alus 3J0pOBOro U 06e30MacHOro oopasa >KM3HU (30pPOBOE MUTAHUE,
COOJIO/ICHHE TUTUEHUYECKUX TPABWII U HOPM, COATaHCUPOBAHHBIA PEKUM 3aHATHH M OTIbIXA,
peryisipHas ¢u3NyecKas AaKTUBHOCTb), OEpEKHOI0, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOIIECHUS K COOCTBEHHOMY (PU3UYECKOMY U IICUXHUUYECKOMY 310POBbIO;

MOHMMAaHHWE IEHHOCTH TPaBUJI WHAMBHUIYAIbHOTO M KOJUIEKTUBHOTO O€30MacHOro
MIOBE/ICHNUS B CUTYALIUAX, YTPOKAIOIIUX 310POBBIO U KU3HU JIIOJEH;

OCO3HAaHHE IMOCJEACTBUI M HENPUATHS BPEIHBIX MPHUBBIYEK (YMOTPEOIEHUs aIKOIOJs,
HAapKOTUKOB, KYpEHHs);

6) TpyA0BOro BOCIMTAHUS:

TOTOBHOCTb K TPYAY, OCO3HAaHUE LIEHHOCTH MacTepCTBa, TPY10JII00He;

TOTOBHOCTb K aKTUBHOM JESITEIbHOCTU TEXHOJIOTMYECKOHN U COLIMAIbHOM HallpaBI€HHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATD, IUIAHUPOBATH U CAMOCTOSITENILHO BBITIOJIHATh TAKYIO IEATEIbHOCTH;

UHTEpEC K pa3nuyHbIM cepam mpodeccrnoHaTbHON AeAITeIbHOCTH, YMEHHE COBEpINaTh
OCO3HAHHBIN BEIOOP OyayIe npodeccun u peann3oBbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHbL;



TOTOBHOCTb U CIIOCOOHOCTh K 00Opa3oBaHHUIO U CaMOOOpPa30BaHHIO HAa MPOTSKEHUU BCEH
KU3HU;

7) IKOJIOTHYeCKOr0 BOCIIMTAHUS:

HKOJIOTHUECKH 11eJIecO00pa3Hoe OTHOILEHHE K MPUPOJE KaK MCTOYHMKY JKU3HU Ha 3emiie,
OCHOBE €€ CYyIIIECTBOBAaHUS,

HOBBIIIEHUE YPOBHS 3KOJIOIMYECKOM KyJbTYypbl: INPUOOpETEHHE OIbITa IJIAHWUPOBAHUS
MIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUMN AJIs OKPY KAIOIIEeH Cpeibl;

0CO3HaHME TTI00AILHOTO XapaKTepa SKOJIOTUIECKHUX MPOOJIeM U IyTel UX PELICHHUs;

CIIOCOOHOCTh MCNOJIb30BaTh NMpUOOpETaeMble PU M3YYEHUHU OMOJIOTUU 3HAHUS U YMEHUs
IPU pEIIEHUH MpoOJeM, CBA3aHHBIX C PAIMOHAIBHBIM NPHUPOIONOIb30BaHUEM (COOIIIOCHHE
IIPAaBWI TOBEJIEHUS B INPUPOAE, HAIPABICHHBIX HAa COXPAHEHHE PAaBHOBECUS B JKOCUCTEMAX,
OXpaHy BHUJIOB, IKOCUCTEM, Ouochepsl);

AaKTUBHOE HENpUATHE NEHCTBUM, NMPHUHOCSIIMX Bpel OKpYyXKarolled NpUpOJHOW cpere,
YMEHHE NPOTHO3MPOBATH HEOIArONpHUATHBIE SKOJIOTMYECKHE MOCIEICTBUS MPEANPUHUMAEMbIX
JIEUCTBUI U NPEIOTBPAILATD HX;

HaJIMYME PA3BUTOIO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTUYECKOW KyJbTYpbl, OIIbITA
JESATEIIbBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
[IO3HABATCIIBHOM, KOMMYHHMKaTMBHOM M COLMAJIbHOW IPAKTUKE, TOTOBHOCTH K YYacTHIO B
IIPAKTUYECKOH AEATEIbHOCTU IKOJIOTMYECKON HAIIPABJICHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUS:

c(OpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHsI HAyKM U OOLIECTBEHHOM NPAaKTUKHM, OCHOBAaHHOIO Ha JHaJore KyJbTyp,
CHOCOOCTBYIOLIETO0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPILECHCTBOBAHUE SA3BIKOBOM M YATATEIbCKON KYJIBTYpPbI KAK CPEACTBA B3aUMOICUCTBUA
MEX1y JIFOJIbMU U TIO3HAHUS MUPa;

NOHUMaHHue crenu(UKH OMONOTHM KaK HAyKH, OCO3HaHHMA €€ poiii B (OPMHPOBAHUHU
PalMOHAIBHOIO HAyYHOI'O MBIIUICHHS, CO3JaHUN LIEJIOCTHOTO MPEICTABICHHS 00 OKPYXKAIOIEM
MHUpEe KaKk O €IUHCTBE NpPUPOJIbI, YeJIOBeKa M oOuiecTBa, B IO3HAHUU HPUPOIHBIX
3aKOHOMEPHOCTEH U peIIeHUH MTPOOJIeM COXpaHEHUS PUPOIHOTO PABHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHUU UISI COBPEMEHHOW IMBHIIM3AIMN: 00CCTICYCHUS
HOBOT'O YPOBHS Pa3BUTHUSI MEIUIMHBI, CO3JaHHE NEPCHEKTHBHBIX OMOTEXHOJOIMH, CIIOCOOHBIX
pewaTh pecypcHble Ipo0IeMbl pa3BUTHsI YEIOBEUECTBA, TIOMCKA IMyTeH BbIX0Ja U3 II100AIbHBIX
HKOJIOTHUECKUX MPOOJIeM U 0OecrieueHus Iepexoia K yCTOMYMBOMY Pa3BUTHIO, PALIMOHATILHOMY
MCIIOJIb30BAaHUIO TPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJIYYEHUU OMOJIOTMYECKUX 3HAHWM B LIEJSX MOBBIMIEHUS OOIIEH
KYJIbTYpbl, €CTECTBEHHO-HAyYHOM TI'PaMOTHOCTH, KaK COCTABHOW YacTH (yHKIMOHAJIBLHOU
IPaMOTHOCTH 00ydJaronmxcs, GopMUpyeMoil Ipu U3y4YeHUH OHOJIOTUHY;

NOHMMAHHE CYIIHOCTH METOJOB IIO3HAHUS, MCIOJIb3yEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH UCMOJB30BaTh IOJy4YyaeMble 3HAHUS U1 aHanu3a M OOBSICHEHUS SBICHUN
OKpY’KaIOIIeT0 MHpa U HPOMCXOIAIIMX B HEM H3MEHEHMH, yMEHUe JenaTb OOOCHOBAHHBIE
3aKJIIOYCHHUST Ha OCHOBE HAy4yHBIX (DAaKTOB M HMMEIOLIUXCSA JAHHBIX C LEJIbI0 IOIyYeHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIBHO HCIOJIb30BAaTh OMOJIOTMYECKHE 3HAHUS JJIs pEIICHUs
npo0JeM B peabHbIX KU3HEHHBIX CUTYalUsX;

OCO3HaHHE IIEHHOCTH HAay4HOH JEATENIbHOCTH, TOTOBHOCTh OCYIIECTBIATH NMPOEKTHYIO U
UCCJIEIOBATENbCKYIO JAESITENbHOCTh HHANBUAYAIbHO U B TPYIIIIE;



TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOpPa30BaHUIO M €aMOOOpPA30BAHUIO, K
aKTMBHOMY TIOJIyYCHHWIO HOBBIX 3HAaHMH MO OHOJOTMM B COOTBETCTBHH C >KU3HCHHBIMH
NOTPEOHOCTMU.

METAINPEIMETHBIE PE3YJIbTATBI

MertamnpenMeTHbIE Pe3ybTaThl OCBOCHHUS y4eOHOro mpenmera «buomorusy BKIIOYAIOT:
3HAYMMbIC i1 (OPMHUPOBAaHUS MHPOBO33PCHUS OOYYAIOIIMXCS  MEKIUCHIUIUIMHAPHBIC
(MeXIMpeMETHbIE) OOLICHAYYHBIC TTOHSATHS, OTPAXKAIOIIHIE [IETIOCTHOCTh HAYYHON KapTUHBI MUPa
U crenru(UKy METOJI0B MO3HAHMS, UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPIHUs,
SIBJICHHE, TPOIECC, CHCTEMa, HAYYHBIH (PaKT, MPHHLUI, TUIOTE3a, 3aKOHOMEPHOCThH, 3aKOH,
TEOpHsI, UCCIIeOBaHKe, HAOIIOIEeHNE, U3MEPEHUE, IKCIEPUMEHT U JIPYTHX), YHUBEPCAIbHBIC
yueOHbIe JIeicTBUs (TIO3HABATENIbHBIC, KOMMYHHKATUBHBIC, PETYJISTHBHBIC), 00CCIICUHBAIOIIIC
dbopmupoBanre (PyHKIMOHAIBHON TPaMOTHOCTH W COIMANBLHOW KOMIIETCHIIMU OOYYaroIIuxcs,
CHOCOOHOCTh 00yJarommXCst UCTIOJIb30BaTh OCBOCHHBIE MEXTUCIUTITHHAPHEIE,
MHUPOBO33PECHYECKHE 3HAHHWS W YHUBEPCAIbHBIC Yy4YeOHbIC ACWCTBUS B IO3HABATEIBHON W
COLIMAJIBHOM MPAKTHKE.

MertarnpeMeTHbIE pPe3yJIbTaThl OCBOCHHS MPOTPaMMBI CpelHero oOIiero odpa3zoBaHus
JIOJKHBI OTPaXKaTh:

OBJ1ajieHNe YHUBEPCATbHBIMH Y4eOHbIMH MO3HABATEIbHBIMH A€l CTBUSIMH:

1) 6a30Bble JIOTHYECKHUE JIeiicTBUS:

CaMOCTOATENIbHO (OPMYJIMPOBATh U AKTyaJIM3UPOBATh MpPOOJIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCTIOJIB30BAaTh NPH OCBOSHUH 3HAHHIA TIPUEMBI JIOTHYECKOTO MBIIIUICHUS (aHaN3a, CHHTE3a,
CpaBHEeHHMsI, KiaccUpUKaluu, OOOOIIEHHS), PACKPHIBATh CMBICI OHOJOTHYECKHX MOHATUN
(BBLAETIATH UX XapaKTepHbIE MPU3HAKY, YCTAHABIMBATD CBS3U C IPYTMMU MOHATHIMH);

OTIpeNeNATh LEeNU MACSITENbHOCTH, 3a7aBas IMapaMeTpbl M KPUTEPUH HX JIOCTHIKCHHS,
COOTHOCHTB PE3YJIbTaThI ACATEIBHOCTH C TOCTABJICHHBIMH IEJISIMU;

UCTIOJIB30BaTh OWOJIOTHYECKUE TOHATUS JJIsl OOBSCHCHHS (AKTOB W SIBICHUH KHUBON
IPUPOABI;

CTPOWTH JJOTHUECKUE PACCYXKACHUS (MHIYKTUBHBIC, JIelyKTHBHBIC, 10 aHAJIOTHH ), BBISIBIISITH
3aKOHOMEPHOCTH W MPOTHBOPEUYHS B PACCMATPUBACMBIX SIBICHUSX, (DOPMYIHPOBATH BBIBOIBI U
3aKIIIOYCHUS;

IPUMEHATh CXEMHO-MOJICJIbHBIE CPEACTBA JJISl MPEJICTABICHHs CYIIECTBEHHBIX CBA3CH U
OTHOIICHUH B M3Y4YaeMbIX OHMOJIOTMYECKHX OOBEKTaX, a TAKXKe MPOTHBOPEUYHMU Pa3HOTrO poja,
BBISIBIICHHBIX B PA3JIMYHBIX HH()OPMAITMOHHBIX HCTOYHHUKAX;

pa3pabaThIBaTh IJIAH PEIICHUS MPOOJIEMBI C YYETOM aHAIM3a UMCIOIIUXCS MaTEPUATBHBIX
¥ HEMaTepHAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBHI B JCSTEIBHOCTh, OICHUBATH COOTBETCTBHE PE3YJIBTATOB LEISIM,
OILICHUBATh PUCKH MTOCIIEICTBUI ESTEITHHOCTH,

KOOPIMHUPOBATh W BBINOJHATE pPa0OTy B YCJIOBUSX pPEaJbHOTO, BHUPTYAJIBHOTO U
KOMOWHUPOBAHHOTO B3aMMOJCHCTBUS;

pa3BUBaTh KPEATHBHOE MBIIIIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIeM.

2) 6a3oBbIe HCCJIEA0BATEIbCKHE IeHCTBHS:



BJIaJICTh HaBBIKAMH y4E€OHO-HCCIIEIOBATEIBCKONW W MPOEKTHOU NEATEIbHOCTH, HAaBBIKAMHU
paspemieHust mpooiieM, COCOOHOCTBI0 M TOTOBHOCTBIO K CAMOCTOSITEIIEHOMY ITOWCKY METOJIOB
peleHHs MPAKTUYESCKHX 3a/1a4, TPUMEHEHHIO Pa3JINYHBIX METOIOB TIO3HAHUS;

UCTIOJIb30BaTh PAa3IUMYHBIE BUIBI ACSATEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHMA, €r0
UHTEPIIPETALNH, PEOOPA30OBAHUIO W MPUMEHEHHIO B YYEOHBIX CHUTYaIMsX, B TOM YHCIE TPU
CO3JIaHUH YYEOHBIX U COIMATBHBIX TPOCKTOB;

(GopMHpOBATh HAYYHBIH THIT MBIIUICHHS, BIAJCTh HAYYHON TEPMUHOJIOTHEH, KIIFOUYCBBIMU
HOHSATHSIMH U METO/IaMU;

CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIC 3a7a4d B OOpa30BATEIIBHON NEATEIHPHOCTH U
KU3HCHHBIX CHTYAaIIHsX;

BBISIBIISITh IPUUMHHO-CIICJCTBEHHBIE CBSI3M W aKTYaJlM3HpPOBATh 3ajady, BBIJBUTATh
THIIOTE3Y €€ PeLIeHNs, HAXOUTh apryMEHTHI [T J0Ka3aTeIbCTBA CBOMX YTBEPKICHUH, 3a1aBaTh
napaMeTphl U KPUTEPUH PEIICHUS;

aHAJTM3UPOBATH MOJYUYCHHBIC B XOJI€ PEIICHUS 3a/1a4H PE3yJIbTaThl, KPUTHUECKHU OIICHUBAThH
UX JOCTOBEPHOCTb, IPOTHO3HPOBATH U3MEHCHHUE B HOBBIX YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CHTYyallUsM, OLCHUBATh MPUOOPETEHHBII OIBIT;

OCYILECTBIIAT II€JICHANPABICHHBIN IMOMCK IMEPEHOCAa CPEICTB U CIIOCOOOB ICHCTBUS B
poeCCHOHANIBHYIO Cpey;

yMETh TEPEHOCUTh 3HAHHWA B T[IO3HABATEIBHYID M  IPAKTHYECKYH  00JIacTH
KHU3HENIEATSIbHOCTH;

yYMETh UHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC HJCH, NpEIJIaraTh OPUTHHAIBHBIC TOAXOIbI W PEUICHUS, CTaBUTh
npoOJIeMbI M 33]1a4H, IOy CKAIOIINE alIbTCPHATUBHBIC PEIICHHUS.

3) pabora ¢ ungopmanueii:

OpPUEHTUPOBATHCSI B PA3MUYHBIX MCTOYHUKAX HH(OpMaIuM (TeKcTe y4eOHOro mocoowms,
HAYYHO-TIONYJISIPHOW JIUTEpaType, OMOIOTHYECKUX CIIOBAPSIX M CHPABOYHUKAX, KOMITBIOTEPHBIX
0a3zax nmaHHBIX, B MHTepHeTE), aHAIM3UPOBATh HHGPOPMAIHMIO PA3JIMYHBIX BHUIOB U (opm
NPEeJICTaBIICHUS, KDUTUYECKU OLICHUBATD €€ IOCTOBEPHOCTh M HEMIPOTUBOPECYHBOCTD;

¢dbopMyaHpoBaTh 3ampOCHl M TNPHUMEHATh Pa3IHUYHBIE METOABI TPU TOUCKE M OTOOpe
Onosornyeckoi nHGopMaIK, HeOOXOTUMOH /TSl BRITIOJTHEHUS Y4eOHBIX 3a/1a4;

npuoOpeTaTh OMBIT KCHOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHIA,
COBEPILICHCTBOBATh KYJIbTYPY aKTHBHOTO UCIIOJIB30BAHUS PA3ITUYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJbHYIO (OpMY MpPEICTABICHUA OHOJIOTUYECKOM
uHpOpManuu (CXeMbl, rpaduKu, TUarpaMMBbl, TaOJIHIIbI, PUCYHKH U APYTOE);

UCTIONIB30BaTh HAYYHBIH S3BIK B KA4eCTBE CpPEACTBAa IMPH paboTe C OHOIOTHYECKON
UHpOpMaLUEH: TPUMEHITh XUMHUYECKUE, (PU3MYECKHUE M MaTEMAaTUYCCKHE 3HAKH M CHUMBOJIBI,
dbopmyinbl, abOpeBUaTypy, HOMEHKJIATYPY, HCIOIB30BaTh M MPEOOPa30BBIBATH 3HAKOBO-
CHUMBOJIMYECKUE CPENICTBA HATIISAHOCTH;

BJIAJICTh HABBIKAMHU pACMO3HABAaHWUS H 3allUThl WHpOpMaNuK, HHHOPMAIIMOHHON
0€30MaCHOCTH JIMYHOCTH.

OsgJiajieHne YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH J€HCTBUAMU:

1) oOmenue:

OCYIIECTBIIATh KOMMYHHKAIIMK BO BceX cepax >KM3HH, aKTHBHO Yy4acTBOBATh B THAJIOTE
WINA JUCKYCCHUHU TI0 CYIIECTBY OOCYXIaeMOW TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh
CYX/IEHUS OTHOCHUTEJIbHO BBINIOJHEHUS TIpe/laraeMoil 3aJayd, YYHUTHIBATh WHTEPEChl U
COTJIACOBAHHOCTH TIO3UIIUH IPYTHX YYaCTHUKOB JIHAJIOTa UM JTUCKYCCHUH);



pacro3HaBaTh HEBEpOAJbHBIE CpEACTBA OOIIEHHS, NMOHUMATh 3HAYCHHE COIMAIBHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUS KOH(PIUKTHBIX CUTYallUH, yMETh CMATr4aTh KOHQJIUKTHI U
BECTH I1EPErOBOPHI;

BJIAJICTh PA3MUYHBIMU CIIOCOOAMM OOIIEHHS M B3aMMOJEHCTBHS, MOHHUMATh HAMEPEHUS
JIPYTHUX JIOAEH, MPOSBIATh YBAXXUTEIbHOE OTHOUIEHHE K COOECEHUKY U B KOPPEKTHOH (hopme
(GopMyIMpOBATH CBOU BO3PAXKEHNUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOUYKY 3PEHMSI C HCIIOJB30BAHUEM SI3BIKOBBIX
CPEACTB.

2) coBMeCTHAs 1eATeJIbHOCTD:

IIOHUMAaTh M MCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHIMBHUYaJIbHON pabOThl MpHU
peleHn GMOIOrnYecKol MpobsieMbl, 000CHOBBIBATh HEOOXOAUMOCTb IPUMEHEHHUS TPYIIOBBIX
¢dbopM B3aMMOACUCTBUS MPH PEIICHUH yU4eOHOH 3a1aun;

BbIOMpaTh TEMATHKy M METOJbl COBMECTHBIX NEHCTBHM C y4y€TOM OOIIMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOTO 4ICHA KOJUIEKTHBA,

IPUHUMATh LEJIM COBMECTHOM JAEATEIbHOCTH, OPIraHW30BbIBAaTh M KOOPIMHUPOBATH
JEUCTBHUS 110 €€ JOCTUKEHUIO: COCTABIIATH IUIAH JEHCTBUN, PACIIPEAEIIATh POJIA C Y4ETOM MHEHUM
YYaCTHHKOB, 00CYKIIaTh Pe3yJIbTaThl COBMECTHOW PaOOTHI;

OLIEHUBAaTh Ka4e€CTBO CBOETO BKJAJa U Ka)KJOT0 YYAaCTHUKA KOMaH/bl B OOIIMI pe3ysbTar
10 pa3pabOTaHHBIM KPUTEPHIM;

IpeJiaraTb HOBBIE IIPOEKTHI, OLICHMBATh WAEH C IO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOM 3HAYUMOCTH;

OCYLIECTBIIATH TO3UTHBHOE CTPATETHYECKOE IIOBEACHHE B Pa3IUYHBIX CHUTyalusXx,
HPOSIBJIATH TBOPUECTBO U BOOOPAKEHHE, ObITh MHUIIMATUBHBIM.

OBiageHne yHMBEPCAJIbHBIMH PeryJsiTHBHBIMY AeCTBUAMM:

1) camoopranmnzanus:

UCTIONIB30BaTh OMOJIOTMYECKUE 3HAaHUS JUIA BBIABICHHA NpoOJIeM M WX pEUHICHHS B
KHU3HEHHBIX M yU€OHBIX CUTYaLX;

BBIOMpPATh HA OCHOBE OMOJOIMYECKUX 3HAHUU 1I€JE€BBIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JEUCTBUSAX M IOCTYIIKAaX 10 OTHOLICHHWIO K >KMBOM IPUPOJIE, CBOEMY 310POBBI0 U 30POBBIO
OKPY’KaOIIHKX;

CaMOCTOSITENIBHO OCYIIECTBIIATh MO3HABATENIBHYIO JESTEIbHOCTb, BBISBIATH NMPOOJIEMBI,
CTaBUTh M (OPMYIHPOBaTH COOCTBEHHBIE 33Jaydl B 00pa30BATENbHOM JEATEIBHOCTH U
YKU3HEHHBIX CUTYaLUsX;

CaMOCTOSITEIIFHO COCTABJIATH IUIAH PEIICHHUS MPOOIeMbI ¢ YIETOM UMEIOIINXCS PECypPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEIMTOYTCHUIA;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paciupATh paMKi y4eOHOTo mpeMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHUN;

JieN1aTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTh 32 PELICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHocoOCTBOBATh (POPMUPOBAHUIO M MPOSIBICHUIO IIMPOKOM PYAULIMU B Pa3HbIX 00JACTIX
3HaHUH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTEeNbHBIN U KyJIbTYpHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CHTYallUsM, BHOCHTH KOPPEKTHUBBI B JEATECIBHOCTb, OLICHHBATH
COOTBETCTBUE PE3YJIbTATOB LEIISM;



BJIaACTh HaAaBBIKaAMU MMO3HABATCIILHOM pe(i)J'ICKCI/II/I KaK OCO3HaHUs COBCPIIACMBIX [[GflCTBI/IfI
Y MBICIUTEJIBHBIX MPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHUI, UCIOIB30BATh NPUEMBI peIeKCUH
JUIsl OLIEHKU CUTYalluu, BBIOOpA BEPHOT'O pPelleHMS;

YMCETh OLICHUBATL PUCKH U CBOCBPCMCHHO IMPUHUMATDL PCHICHUS 11O UX CHUIKCHUIO,

NPUHUMATh MOTUBBI ¥ apI'YMEHTBI IPYTUX MIPU aHAJINA3€ PE3yIbTaTOB NEATEIBHOCTH,

3) npuHsATHE ce0s M APYIUX:

NpUHUMATh ce0s, TOHUMAs CBOM HEJAOCTATKU U IOCTOMHCTBA;

NPUHUMATh MOTHUBBI ¥ apT'YMEHTBI IPYTUX IIPH aHAIA3€ PE3YILTaTOB AEATEILHOCTH,

IPU3HABaTh CBOE MPAaBO U MPaBO APYTUX Ha OIINOKHY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € TIO3ULIUU JIPYTOro YeJIOBEKa.

INPEAMETHBIE PE3YJ/IBTATbBI

[IpenmetHbie pe3yabTathl ocBoeHHs nporpammbl COO no Ouonoruu Ha 0a30BOM ypOBHE
BKJIIOUAIOT crienupuyeckue i yuyeOHoro npeamera «buonorus» HayuyHble 3HaHUS, YMEHUS U
CrocoObl JIEHCTBUM TIO OCBOCHHMIO, WHTEPHPETAlMM W MPeoOpa30oBaHUIO 3HAHWUN, BHJIBI
NESTENIbHOCTH TIO0 TIOJYYEHUIO0 HOBOTO 3HAHMS U MPUMEHEHHMIO 3HAHUW B Pa3IMYHBIX Y4eOHBIX
CUTYyAIMsIX, a TAKXKE B PEATbHBIX )KU3HEHHBIX CUTYallUsX, CBA3aHHBIX ¢ Onojorueid. B mporpamme
IpeIMETHBIE PE3YJIbTaThl IPEICTABICHBI 110 TOAaM 00yUYEeHHUS.

[IpeameTHBIC pe3yIBTaTHl OCBOEHUS YueOHOTO npeameTa «buonorusy» 6 10 knacce nomKHbBI
OTpaXkaTh:

c(OPMHUPOBAHHOCTh 3HAHMH O MECT€ W POJU OMOJOTHMH B CHUCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (DOPMHpPOBAaHMH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTUHBI MUpa U
HAyYHOTO MHUPOBO33PEHUS, O BKJIaJI€ POCCUMCKHUX U 3apyOeKHBIX yUEHBIX-OUOJIIOrOB B pa3BUTHE
Ouosoruu, pyHKIMOHAIBHON rPaMOTHOCTH YeNIOBEKa AJIsl PEIICHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PacKphIBaTh COJEpKaHHE OMOJIOTMYECKHX TEPMHHOB M MOHSTUMN: )KU3Hb, KIETKA,
opranusM, MeTaboIu3M (0OMEH BEIIECTB U MIPEBpaIlleHUE YJHEPTUH ), TOMEOCTa3 (CaMOpeTyJISIHs ),
ypOBHEBas  OpraHu3anusi  JKUBBIX  CHCTEM, CaMOBOCIIPOM3BEACHHE  (PEMpOayKIus),
HACJIEICTBEHHOCTh, H3MEHYHBOCTh, POCT U Pa3BUTHE;

yYMEHHE u3jaraTb OHOJOTHMYECKHE TEOpuHu (KJIETOYHAs, XPOMOCOMHAs, MyTallMOHHAs,
[EHTpaJbHasl JIoTMa MOJEKYJsipHO# Oumonorum), 3akoHbl (I. Menpens, T. Moprana, H. U.
BasuioBa) u yueHus (0 meHTpax MHOTooOpasusi ¥ MPOUCXOXKIEHUS KyJIbTypHBIX pacTennid H. 1.
BaswuiioBa), onpenensith rpaHUIlbl UX MPUMEHUMOCTHU K KUBBIM CHCTEMAaM;

YMEHHE BIa/IETh METOJaMH HAy4YHOTO MO3HAHUS B OMOJIOTHMHU: HAOJIIOJCHHE M ONHCaHHE
KHUBBIX CHCTEM, TIPOLIECCOB ¥ SBJICHWH, OpraHu3alys ¥ TPOBEICHHE OHWOJIOTHIECKOTO
9KCIIEPUMEHTA, BBIABM)KCHUE THUIOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXKIY HCCIEAYEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE TOMYUYEHHBIX pEe3ylbTaTOB, MCIOJBb30BAHHBIX HAYUYHBIX MOHATHUH,
TEOpUH U 3aKOHOB, YMEHHE JIENIaTh BBIBOJIbI HA OCHOBAHUU IOJYUYEHHBIX PE3yJIbTATOB;

YMEHHE BBIIEIATH CYLECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKApPUOT U IYKapHUOT,
OJITHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH MPOIIECCOB: OOMEHa BELIECTB U
MpeBpalleHus] YHEPTHUH B KJIETKE, (OTOCHHTE3a, TIACTUYECKOTO0 M IHEPreTHYECKOro OOMEHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OIIOJOTBOPEHMS, PA3MHOXKEHUS, NHAUBUAYAIBHOIO Pa3BUTHUS
opraHu3ma (OHTOTEHE3);

yMEHHE NPUMEHAThH MOJTy4YCHHbIEC 3HAHUA JIJIs 0OBbSACHEHUS OMOJIOTMYECKUX MPOIIECCOB U
SIBIICHUH, NIl IPUHATHUS MTPAKTHUYECKHUX PEIICHUI B TOBCETHEBHOM JKU3HHU C LIEIbI0 00eCTIeUeHUS
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYXAIOIIUX JIIOJEH, COOIIONEHUS HOPM



TPaMOTHOTO TIOBEJICHUSI B OKpYJKalolleld NPUPOJHON cpene, MOHMMaHHWE HEOOXOIUMOCTH
UCIIOJIb30BAaHUS JIOCTUKEHUH COBPEMEHHOW OHMONOrMM M OMOTEXHOJIOTMH ISl palOHaIbHOTO
IPUPOAONOIb30BAHNUS;

YMEHHE pelaTh 3JIeMEHTapHble TE€HETHYEeCKHE 3aJaud Ha MOHO- M JAUTHOpHIHOE
CKpEIMBAaHKE, CICTUICHHOE HACIIE0OBaHUE, COCTABISITh CXEMbl MOHOTHOPHHOTO CKPEUIHBAHMUS
JUIs IpeJiCKa3aHMsl HacJIeJ0BaHUs IPU3HAKOB y OPraHU3MOB;

YMEHHE BBINOJHATH JJAOOPATOPHBIE U MpaKTUUYECKHe paboThl, COONMIONATh MpaBWiia MpU
pabote ¢ yueOHBIM 1 1a00paTOPHBIM 000pPYyI0BAaHUEM;

YMEHHE KPUTHUYECKH OIICHWBATh M WHTEPIPETHUPOBATH HH(POPMAIUIO OHOIOTHYECKOTO
COJCpXKaHUA, BKJIIOYAIOLIYIO IICEBIOHAYYHbIC 3HAHMA W3 pa3IMYHBIX HMCTOYHHMKOB (CpeICTBa
MaccoBOM MH(pOpMaIMM, HAyYHO-TIOMYJISIpHbIE MaTepualbl), STUYECKHE ACIIEKThl COBPEMEHHBIX
UCCIICIOBAaHUN B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IUCBMEHHBIE U YCTHBIE COOOIIEHMs, 00001as
Ouosiorndyeckyro HMHGOpPMALMIO M3 HECKOJIBKMX HCTOYHHMKOB, TIPaMOTHO HCIOJIb30BATh
MOHSTUIMHBIN anmapaT OMOJIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOEHHs yueOHoro npeamera «buosnorus» ¢ 11 knacce n0TKHBI
OTpakaTh:

c(OPMHPOBAHHOCTb 3HAHMM O MECT€ M pOJU OHOJOTMM B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAy4YHOM KapTUHBI MHpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIA/Ie POCCUICKHUX U 3apyOeKHbIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
Oonosornu, (pyHKIIMOHAIBHOM TPAaMOTHOCTH YEJIOBEKA JUTSI PEIICHHSI )KU3HEHHBIX 33/1a4;

YMEHHE PacKpbIBaTh COAEP)KaHUE OMOJIOTMUECKUX TEPMUHOB U MOHATHI: BUJI, OIMYJISLHNA,
reHo(OHA, HBONIONHMS, JBUXKYIIHME CHIBI ((aKTOpbl) SBOJIONUH, MPUCTOCOOIECHHOCTH
OpPraHu3MOB, BHUI000pa3oOBaHHE, OSKOJOTUYECKHE (PAKTOPBI, HSKOCHUCTEMA, MPOAYICHTHI,
KOHCYMEHTBI, PeyLIEHTbI, LIENH MUTaHHs, YKOJOTHYECcKas MupaMuaa, OMoreoneHos, ouocgepa;

yMEHHE W3/Iaratb Owonorndeckue Teopur (dBomonnonHas Teopus Y. JlapBuHa,
CHUHTETHYECKasi TEOPHs IBOJIIOLMH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoplieBoro cxoacrea K. M.
bapa, yepenoBanus ri1aBHBIX HampaBieHud u mytei sBomouuu A. H. CeBepuoBa, ydeHus o
6uocdepe B. U. BepHaackoro), onpeaensTb paHHULbI UX TPUMEHUMOCTH K )KUBBIM CUCTEMAM;

YMEHHE BIIAJIETh METOJAaMH HAYYHOTO MO3HAHWS B OMOJIOTHH: HAOJIOJCHHE W OIMCAHHE
KHUBBIX CHCTEM, IIPOLIECCOB M SBJIECHUH, OpraHu3alys | IMpPOBEJIEHHE OHOJOTrHYECKOro
9KCHEPUMEHTA, BBIIBM)KEHUE THUIOTE3bl, BBIIBICHUE 3aBUCUMOCTH MEXAy HCCIelyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIONYYEHHBIX PE3YyJbTAaTOB, HCIIOJNB30BAaHHBIX HAYYHBIX MOHSATHH,
TEOPHA U 3aKOHOB, YMEHHE JIeTIaTh BBIBOBI HA OCHOBAaHHH TOJTYYCHHBIX PE3yJIbTaTOB;

YMEHHUE BBIIEIATh CYLIECTBEHHBIC IPU3HAKU CTPOEHUS OMOJIOIMYECKUX OOBEKTOB: BUIOB,
HOMYJIALUM, MPOAYLEHTOB, KOHCYMEHTOB, pEIyLEHTOB, OHOr€OIEHO30B U 3KOCUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOH  HM3MEHUYMBOCTH, €CTECTBEHHOrO  0TOOpa,
BUI000pa30BaHUs, MMPHUCIIOCOOIEHHOCTH OPTaHW3MOB, JCHCTBHS JKOJIOTMYECKHX ()aKTOPOB Ha
OpraHu3MBl, IEPEHOCA BELIECTB M IOTOKA YHEPIMH B 3KOCHCTEMAX, AHTPOIIOI'€HHBIX U3MEHEHUI B
9KOCHCTEMaxX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHMOr€OXMMHUYECKHMX LHUKIOB B
ounochepe;

yYMEHHE MPHUMEHSTh TMOJTY4YCHHBIC 3HAHUS Ul OOBSCHEHHS OMOJOTHYECKUX IMPOLECCOB U
SBJICHUH, ISl IPUHSTUS MPAKTUYECKUX PEIICHUI B IOBCEIHEBHON XKU3HHU C 1IEJIbI0 00eCTIeUeHHs
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pOBbSl OKPYXAlOIIUX JIIOJEH, COOIIONEHUS HOPM
IPaMOTHOTO TIOBEJICHUS] B OKpYXKarolllel NPUPOAHON cpene, MOHMMaHUE HEOOXOIUMOCTH



UCTIOJTb30BaHUS JIOCTHKEHUIN COBPEMEHHOI ounonoruu TUTST paroHaIbHOTO
MPUPOIOTIOTB30BAHUS;

yMEHHE peliaTh 3JeMEHTapHble OMONOTMYECKHE 3a7aud, COCTaBISATh CXEMBI IepeHoca
BEILECTB U SHEPTHUH B 3KOCHCTEMAaX (LI€MU MUTAHUS );

YMEHHE BBIOJIHATH JTAOOPATOPHBIE W MPAKTHYECKHE PaOOTHI, COOIIONATh MpaBHIIA TPH
pabote ¢ yueOHBIM U 1a0OpPaTOPHBIM 000PYI0BAaHUEM;

yMEHHE KPUTHYECKH OIIEHHBATh M HHTEPIPETHUPOBATH HH(OpPMAIHIO OHOIOTHYECKOTO
COJIepKaHUsl, BKIIIOYAIOIIYIO TICEBAOHAYYHBIC 3HAHHUS W3 Pa3IMYHBIX HMCTOYHUKOB (CpelCcTBa
MaccoBol WH(GOpMANMK, HAYYHO-TIOMYJISIPHBIC MaTepUaIbl), paccMaTpuBaTh TII0OATLHBIC
9KOJIOTHUYECKHE MPOOIEMbI COBPEMEHHOCTH, (HOPMUPOBATH MO OTHOLLIEHUIO K HUM COOCTBEHHYIO
MO3UIIHIO;

YMEHHE CO3/1aBaTh COOCTBCHHBIE NHUCHBMEHHBIE W YCTHBIE COOOIICHHS, 0000IIast
OMOJIOTUYECKYI0 WH(POPMAIIUI0 W3 HECKOJBKUX HMCTOYHHKOB, TPAMOTHO HCIIOJB30BaTh
MOHSATUHHBIN anmapat OHOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KVIACC

HaumeHoBaHue pa3ieioB U TeM
MPOrpamMMbl

buonorus xak Hayka
JKuBble cucTeMBl U UX OpraHu3aLus
XHUMHUYECKUH COCTAB U CTPOCHUE KIIETKH

)KI/I?;HGI[GHTGJ'IBHOCTI) KIJICTKH

Pa3zMmHOXeHME M HHIMBUYATbHOE Pa3BUTHE
OpraHu3MOB

HacaeacTBeHHOCTh M H3MEHUMBOCTD
OpTraHnu3MOB

Cenekiust opranu3MoB. OCHOBBI
OMOTEXHOJIOTHH

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuyecTBO 4acoB

Bcero

34

KonTpoJbHbie
padoTbI

IIpakTH4eckue
padoThI

DJICKTPOHHBIE
(uu¢posbie)
o0pa3oBaTe/ibHbIE

pecypcebl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41¢292

bu6mmoreka [IOK
https://m.edsoo.ru/7141¢292

bubmuoreka [JOK
https://m.edsoo.ru/7141¢292

bubmuoreka [JOK
https://m.edsoo.ru/7f41¢292

bubmuoreka [JOK
https://m.edsoo.ru/7f41¢292

bu6mmoreka [IOK
https://m.edsoo.ru/7f41¢292

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f41¢292

bu6nuoreka [JOK
https://m.edsoo.ru/7f41¢292



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

11 KITACC

HaumeHoBaHue pa3ie/ioB U TeM
NMPOrpamMMbl

Ne i/

DBOJIIONMOHHAS ONOJIOT U

Bo3HuKHOBEHHE M pa3BUTHE )KU3HU Ha
3emie

OpraHusMbl 1 OKpy>Karolas cpeaa

4 Coo0111ecTBa U DKOJIOTHUECKUE CUCTEMBI

PesepBHoe Bpems

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

KoanuyecTBO 4acoB

Bcero

34

KonTpoJabusbie
padoThI

IIpakTHyeckne
padoThI

DJIeKTPOHHbIE
(uudposbie)
o0pa3oBaTe/ibHbIE

pecypcbl

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f41cc74

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f41cc74

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

but6mmoreka [JOK
https://m.edsoo.ru/7f41cc74



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