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10 KITIACC

Tema 1. Bnosnorus kak Hayka.

buonoruss xak Hayka. CBsS3b OHOJOTMM C OOILIECTBEHHBIMU, TEXHUYECKUMH U JPYTUMHU
€CTECTBCHHBIMU HayKamu, Quiocoueil, ITUKOH, 3CTeTUKOH u mpaBoM. Ponp Owonoruu B
(dhopMUpOBaHUM COBPEMEHHOI Hay4yHOI KapTUHBI Mupa. CucTemMa OMOJIOTHYECKUX HAYK.

Metoabl TIO3HAHUS >KUBOW TPHUPOJBI (HAOMIOJCHUE, HKCIEPUMEHT, OIHCaHHe, H3MEpPEHHE,
KJaccuduKalus, MoJIeTUpOBaHNe, CTaTUCTUYECKass 00paboTKa JaHHBIX).

JdeMoHcTpanum:

[optpetsl: Y. Hapun, I'. Mennens, H. K. Konbuos, JIxx. Yorcon u ®@. Kpuk.

Tabnuib! u cxeMbl: «MeTo bl TO3HAHUS )KUBOM IPUPOIBD.

JlabGoparopHble U NpaKkTHYecKue padoThbl:

[Tpaktuyeckas padora Ne 1. «Vcnonp3oBaHne pa3UYHBIX METOAOB MPHU W3YUYEHUH OMOIOTMYECKHX
O0OBEKTOBY.

Tema 2. ’KuBble cucTeMbI U X OPTraHU3AIUS.

Xusble cucteMbl (OMOCHUCTEMBI) KAk MpeaMeT u3ydeHus ouosnoruu. OTau4ue KUBBIX CHCTEM OT
HEOPraHWYECKOU IPUPOJIBI.

CpoiicTBa OMocucTEM U UX pa3HooOpa3ue. YPOBHU OpraHMu3alli OWOCHCTEM: MOJEKYJSpPHBIH,

KJICTOYHEBIH, TKAHEBBIM, OpraHU3MEHHBIMN, MOMYJISIIUOHHO-BUA0BOI, 9KOCHUCTEMHBII
(6roreoneHOTUYECKHI ), OMOCHEPHBIH.
JdemoHcTpaumnu:

Tabnuiel u cxembl: «OCHOBHBIE IPU3HAKH KU3HU», «Y POBHU OPraHU3ALMH KUBOW IPUPOIBI».
O6opynosanue: Moaens Mosekysbl JJHK.

Tema 3. XumMHnuecKkuii cOCTaB H CTPOEHUE KJIETKH.

XVWMHYECKUH COCTaB KJIETKH. XMMUYECKHE IEMEHTBI: MAaKpO3JIEMEHTBI, MUKPO3JIEMEHTHL. Bona u
MUHEpAJIbHBIE BELIECTBA.

@OyHKIIMY BOABI 1 MUHEpAJIbHBIX BeleCTB B KieTke. [loaepkanue ocMoTHueckoro 6anaHca.
benku. CoctaB u cTpoeHHe OelKOB. AMHHOKHCIOTHI — MOHOMepbl OenkoB. HesameHumsble u
3aMEHUMbIE AMUHOKHUCIIOTBI. AMUHOKHCIOTHBIN COCTaB. YPOBHU CTPYKTYpPbI O€IKOBON MOJEKYIIbI
(nepBrUYHasi, BTOpUYHASI, TPETUYHAs U YETBEPTHUYHAS CTPYKTYypa). XUMUYECKUE CBOICTBA OEIKOB.
buonornueckue pyHKINN OEIKOB.

depMeHTH — Onosornueckue katanu3atopbl. CTpoeHue ¢hepMeHTa: akTUBHBINA IIEHTp, CyOcTpaTHas
cneunpuynocts. Kodepmentel. Butamunbel. Otiauuns ¢GepMEHTOB OT  HEOPTaHMYECKUX
KaTaJn3aTopoB.

VYrneBojabl: MOHOCAaxapu bl (TITIOK03a, pud03a U Ae30Kcuprubo03a), 1ucaxapuisl (caxapo3a, JaKTo3a)
U TIoJIucaxapubl (Kpaxmall, TIIMKOTeH, 11eJII0103a). buonorndyeckue QyHKIIMH YTI€BOIOB.
Junuasl: Tpuraunepuasl, (ochomunuasl, crepounsl. [ 'uapopuIbHO-TUAPOPOOHBIE CBOWCTBA.
buonoruueckue ¢pyHkun aunuaoB. CpaBHEHHE YIIIEBOJOB, OEIKOB M JUIUAOB KaK MCTOYHUKOB
SHEPTrUH.

Hyxnennoseie kucnotsl: JJHK n PHK. Hykneornasl — MOHOMEpBI HYKIEMHOBBIX KUCIOT. CTpoeHue
u ¢pynkuuu JJHK. Ctpoenune u pyukiuu PHK. Bunst PHK. AT®: ctpoenue u GpyHKImm.
[utonorus — Hayka o kierke. Kietounas Teopus — mpuMep B3aUMOJCUCTBHUS WA U (HaKTOB B
HAy4YHOM IT03HAHUU. METO/Ibl U3yUEHUS KIETKH.

Krnetka kak nenoctHas sxuBast cuctema. O01ime npu3Haky KJIETOK: 3aMKHYyTas Hapy)KHasi MeMOpaHa,
monekyisl JIHK kak renerndeckuii anmapar, cucrema cuHTe3a Oelka.

Tunsl KJI€TOK: dyKapuoTHUecKas U mpokapuoTuyeckass. OCOOEHHOCTH CTPOESHUSI MPOKAPUOTHUECKOM
kieTku. Knerounas crenka Oakrepuil. CTpoeHue 3yKapuoTH4ecKoil kiieTku. OCHOBHBIE OTIMYUS
pPacTUTENBHOM, )KUBOTHON M TPUOHOM KJIETKH.

[ToBepXHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAs CTEHKAa, TIJIMKOKAIMUKC, WX (QYHKIUH.
[Inasmarnueckass memOpana, e€ cBoiictBa u (GyHKumu. lluTrorumasma u €€ OpraHoWIbI.
OnnomemOpanubie opranounsl kierku: JOIIC, anmapar [onbmxu, nuzocomsl. [TomyaBToHOMHBIE
OpraHoM/bl KJIETKU: MUTOXOHAPUH, IacTubl. IIponcxoxaeHne MUTOXOHAPUNA U IiacTuA. Buael
wiactua. HemeMOpaHHBIE OpraHoubl KJIETKH: pPHOOCOMBI, KJIETOYHBIA IIGHTP, LEHTPHOJIH,
pECHUYKH, KI'YTUKH. DyHKIIMN OpraHoOnUI0B KIIETKH. BritoueHns.



Snpo — perynsaTopHbli HeHTp KiaeTku. CTpoeHue siapa: aiepHast 000104Ka, KapuoIia3mMa, XpOMaTHH,
SIIPBILIKO. XPOMOCOMBI.

TpancnopT BeliecTB B KIETKE.

JdeMoHcTpanum:

[Moptpetsl: A. JleBenryk, P.I'yk, T.IlIBaun, M. lllneiinen, P. Bupxos, [Ix. Yorcon, @. Kpuk,
M. Vunkunce, P. ®@panxnun, K. M. bap.

J{uarpammel: «Pacnpenenenue XUMHUYECKUX DJIEMEHTOB B HEXHBOW mpupoze», «Pacmpenenenue
XUMHUYECKUX HJIEMEHTOB B KMBOU MPUPOJIEY.

Tabauiel v cxembl: «[lepuoanyeckas Tabivla XUMMHYECKUX AJIEMEHTOBY», «CTpOeHHE MOJIEKYIIbI
BoBI», «brocuuTe3 Oenkay, «CTpoeHrne MOIeKyIbl Oenkay, «CtpoeHue hepmerTa, « HykienHoBbie
kuciaotsl. [IHK», «Crpoenune monexkynsl ATy, «CTpoeHne 3ykapuoTHYECKON KIETKUY», «CTpoeHue
KUBOTHOM KJIETKW», «CTpOoeHUEe PacTUTEIbHOU KIETKNY, «CTPOCHHE MPOKAPUOTHUECKON KISTKNY,
«CtpoeHue sapa KIETKI», «YTIeBOAb, «JIunuasy».

O0opynoBaHKE: CBETOBOM MHKPOCKOI, 000pYIOBaHUE ISl IPOBEICHUS HAOJIOICHUN, U3MEPCHHIH,
HKCIIEPUMEHTOB, MUKPOIIPENapaThl PACTUTENbHBIX, dKUBOTHBIX U OAKTEPUATHHBIX KIETOK.
JlaGopaTopHble M IPaKTHYeCKUEe PadoThI:

JlaboparopHas pabora Ne 1. «M3ydyeHHne KaTalIUTUYECKOW aKTUBHOCTH (EPMEHTOB (Ha MpUMeEpe
aMuJIa3bl WK KaTanaas3bl)y.

JlaboparopHas pabota Ne 2. «/3yueHue CTpoeHUs KIETOK PACTEHUM, KMBOTHBIX M OaKTepuil Mmoj
MHUKPOCKOIIOM Ha TOTOBBIX MHKpPOIIpENapaTax U UX OIMMCAHHUE.

Tema 4. /KusHeaesiTeIbHOCTh KJIETKH.

OOMeH BemiecTB, WM MeTa0oHM3M. ACCUMWIAIUSA (IJIACTUYSCKUM OOMEH) M JUCCUMUIISAIUS
(3Hepreruyeckuii oOMEH) — JBE CTOPOHBI €IMHOro Mmpolecca MeradbonauszMa. Poib 3akoHOB
COXpPaHEHMs BEIIECTB M SHEPIMH B IOHUMaHUU METa0oI13Ma.

Tunsl oOMeHa BemiecTB: aBTOTPO(HBIN U reTepoTpodHbIid. Posib hepMeHTOB B 0OMEHE BELECTB U
IIPEBPALLICHUY DHEPTUU B KIIETKE.

®orocunre3. CeroBas U TeMHOBasi (a3bl ¢porocuHTe3a. Peakunu gorocunresa. I HeKTUBHOCT
¢orocunTe3a. 3HaueHue (oTocUHTE3a AN KU3HM Ha 3emie. BnusHue ycinoBui cpenbl Ha
(oTOCHHTE3 U CIOCOOBI MOBBIILIEHUS €r0 MPOJAYKTUBHOCTH Y KYJIBTYPHBIX PaCTEHUH.

XeMOCUHTEe3. XeMOCHHTE3UpYyIole OakTepuu. 3HaYeHUE XeMOCHHTE3a JUIsl )KU3HU Ha 3eMIle.
OHepreTudeckuii oOMeH B KieTke. Paciiensenye BelecTs, BbIACICHUE U aKKYMYJIUPOBaHNE SHEPTUU
B KJETKe. DTambl sHepreTuyeckoro oomena. ['nmukonus. bpoxenue u ero Buasl. Kucimopognoe
OKHUCJIEHHE, WU KieTouHoe abixaHue. OxuciautenbHoe (ochopunmpoBanue. IPHHEeKTUBHOCT
SHEpPreTU4YecKOro ooMeHa.

Peakuuu marpuusnoro cuntesa. ['enernueckas mndopmauus u JIHK. Peanuzauusi renernueckoit
uHpopManuu B KieTke. [ eHeTndyeckuii Koa u ero cBoiictBa. TpaHCKpUNIHMS — MaTPUYHBIA CUHTE3
PHK. Tpaucnsmus — OuocunTe3 Oenka. Drtanbl TpaHcusiuu. KomupoBaHnue aMUHOKHCIOT. Pob
pubocom B OmocuHTe3€e Oernka.

Heknerounsle ¢opmbl xu3Hu — Bupychl. Mcrtopus otkpeitus BupycoB (. W. MiBanoBckuit).
OCOOEHHOCTH CTPOCHHS W KH3HEHHOTO IMKJIa BUpPYcOoB. bakrepuodaru. bonesnu pacteHui,
KUBOTHBIX U YEJIOBEKa, BbI3bIBa€Mble BHUpycaMu. Bupyc ummyHozpeduuura yenosexka (BUY) —
Bo30yautens CIINMJla. OOpaTHas TpaHCKpUIIMs, peBepraza M uHTerpasa. Ilpodunaktuka
pacrnpocTpaHeHHUs] BUPYCHBIX 3a00J1eBaHUil.

JdemMoHcTpanum:

Hoptrpetsr: H. K. Konsnos, JI. U. IBanosckuit, K. A. Tumupszes.

Tabmuuel u cxemsl: «Tunsl nuTaHus», «Merabonusm», «MUTOXOHAPHUSL», «DHEPreTUUECKU
oOMen», «Xmopomnacty», «®Dotocunte3», «Ctpoenue JJHK», «Ctpoenne m pyHKIMOHUpOBaHUE
reHa», «Cunre3 Oenka», «['eHermueckuil komy, «Bupyce», «bakrepuodparn», «CtpoeHue u
»u3HeHHbIH nuk Bupyca CITM/{a, 6akrepuodaray, «Pemmukamms JJHK».

Ob6opynoBanue: moaenu-anminkanun «Yasoeane JJHK u Tpanckpunuums», «buocunrtes Oenkay,
«CTtpoeHue KIeTkn», MoJienb cTpykTypsl JTHK.

Tema S. PasMHOKeHHEe U HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.



Kitetounslii MK, WK )KU3HEHHBIA UK KieTku. MaTepdaza u mutos. [Iporeccsl, mpoTekaromye B
uHTepdase. Perumkanus — peakums wmarpuyHoro cuHTte3a JIHK. Crpoenme Xpomocom.
XpOMOCOMHBIN HaboOp — KapuoTuN. JMIUTOMAHBIM M TalJIOUIHBIA XPOMOCOMHBIE HAOOPHI.
Xpomartuel. [luTonornyeckrie OCHOBBI pa3MHOXKEHUS M UHAUBUYyalbHOI'O Pa3BUTUSL OPIraHU3MOB.
Henenne knetku — Muto3. Ctaaun muto3a. IIpouecchl, npoucxoasiye Ha pa3HbIX CTAAUSAX MUTO3A.
buonornueckuii cMbICII MUTO3A.

[IporpamMmmupyemas rubesnb KJIETKH — alonTo3.

@DopMbI pa3MHOKEHHUSI OPraHU3MOB: 0€CI0JI0€ 1 TI0JI0BOE. Bupl 6€cronoro pa3MHOKEeHHUS: I€JICHNE
HaJBOE, TOYKOBAHUE OJHO- M MHOTOKJIETOYHBIX, CIIOpO0Opa3oBaHue, BET€TATUBHOE Pa3MHOXKECHHE.
HckyccTBEHHOE KIIOHMPOBaHUE OPraHU3MOB, €70 3HAUEHUE JJIS CEJICKIINH.

[TonoBoe pa3MHOXKEHUE, €r0 OTIIMYHUS OT OECIOI0rO.

Metioz. Craauu meiio3a. IIponeccel, npoucxosniue Ha craausx Merosa. [loBenenue xpoMocom B
Mmeroze. Kpoccunrosep. bruonornueckuii cMbIca 1 3HaUeHUE MEH03a.

["amerorenes — npouecc 00pa3oBaHUsI MTOJIOBBIX KJIETOK y KUBOTHBIX. [10710BbIE jK€T1€3b1: CEMEHHUKU
u suyHukd. OOpa3oBaHHE M pa3BUTHE TOJOBBIX KJIETOK — ramer (CIepMaTo30W, SIMIEeKIeTKa) —
cnepmaroreHe3 U oBoreHe3. (OCOOCHHOCTH CTPOCHHUS SHIEKIETOK H  CIIEPMAaTO30HUI0B.
OmnonorBopenue. [lapreHorenes.

WupuBuayanbHOe pa3BUTHE (OHTOTEHE3). OMOpHOHANBHOE pa3BUTHE (dMOpHOreHe3). Tambl
SMOPUOHAIILHOTO Pa3BUTHS Y MO3BOHOYHBIX XMBOTHBIX: IPOOJICHUE, TacTPYJISAIUSA, OPraHOTeHEs.
[ToctamOproHansHOE pa3BUTHE. THIBI MOCTIMOPHOHAIBHOTO PA3BUTHS: TIPSAMOE, HEMpsMoe
(mrnunHOYHOE). BrusHue cpeapl Ha pa3BUTHE OPraHU3MOB, (DAKTOPBI, CIOCOOHBIE BBI3HIBATH
BPOXIAEHHBIE YPOJCTBA.

Poct u pazButue pactenuii. OHTOreHe3 IIBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH, CTAJINU PAa3BUTHSL.
JdemoHcTpaumnu:

Tabnuiel u cxembl: «POpMBI pa3MHOKEHUS OPTaHU3MOBY, «/[BOIHOE OMI0I0TBOPEHHUE Y IIBETKOBBIX
pacTeHuii», «BereraTuBHOE pa3MHOXEHUE pacTeHMil», «JleneHue kneTku Oakrepuit», «CTpoeHue
MOJIOBBIX KIIETOK», «CTpoeHne XpoMocoMbl», «Knetounbiii uukm», «Permnukanus JJHK», «Muto3»,
«Meiio3», «lIpsMoe m HempsiMoe pa3BUTHE», «l'aMeTOreHe3 y MIICKONMTAKOUIMX M YEJIOBEKay,
«OCHOBHBIE CTaINM OHTOT€HE3a.

O60opyaoBaHKe: MUKPOCKOTI, MUKpOIIpenapaThl «CrniepMaTO30U/1bI MJIEKOIIUTAIOIIET O,
«Siueknerka mMiekonurarmmero», «Kapuoknues B KjeTkax KOpEIIKa JIyKa», MATHUTHAsE MOJEIIb-
anmuukanus «Jlenenne kinetkny», moaens JJHK, monens Meradaznoit XpoMoCOMBEI.

JlabopaTopHbie H IPaKTHYeCKHe PadoThI:

JlabopaTtopHas paborta Ne 3. «HabGmrogeHne Muto3a B KJieTKaX KOHUYMKA KOPEIIKa JIyKa Ha TOTOBBIX
MHUKpOIpenaparax».

JlabopaTtopHas padota Ne 4. «/3ydeHre CTpOCHHUsI TTOJIOBBIX KJIIETOK HAa TOTOBBIX MUKpOIIpEnapaTax».

Tema 6. HacsiencTBeHHOCTh U H3MEHYHBOCTH OPTraHU3MOB.

[Ipeamer u 3agaun reHeTuku. Vctopus pa3BUTHS TEHETHKW. POJIb MIUTONOTHH W 3MOPUOJIOTHH B
CTaHOBJICHUH T'€HETUKHU. BKIag poccuiickuX 1 3apyO0eKHBIX YUEHBIX B pa3BUTHE T€HETHKU. MeTOIbI
TEeHETUKH (TUOPHIOTOTHYECKUN, IHMTOTCHETHYECKUH, MOJICKYJIAPHO-TeHETHYeCKuit). OCHOBHBIE
reHeTUYeCKUe MOHATHUS. [ eHeThuecKkasi CAMBOJIMKA, UCIIOJIb3yeMasi B CXeMax CKpPEUIMBaHUMN.
3aKOHOMEPHOCTH HAacJIeJOBaHMsI TPU3HAKOB, ycTaHOBJIeHHble . Mennenem. MonorubpuaHoe
CKpelllMBaHue. 3aKOH eAMHO00paszus THOPHUIOB MEpBOro MokojeHus. [IpaBuimo AOMUHUPOBAHUS.
3aKOH pacllerieHns Mpu3HaKoB. [ umnoresa ynctors! ramet. [loaHOE 1 HEMOJIHOE TOMUHUPOBAHUE.
JurubpumHoe ckpenuBaHue. 3aKOH HE3aBHUCHMOIO HAClleJJOBaHUS MPU3HAKOB. [[uToreHernueckue
OCHOBBI ~ JIUTHOPHIHOTO CKpEIIMBaHUS. AHaIW3Wpylollee CKpemuBaHue. lcmonp3oBaHue
AQHAITM3UPYIOIIETO CKPEIIMBAHUS JIJIsl ONIPEIeTICHHsI TEHOTUIIA OCOOH.

CueruieHHOE HacneioBaHue pu3HakoB. Paborta T. MopraHa 1o clierjieHHOMY HacJIeIOBaHUIO T€HOB.
Hapymienue cuenienus reHoB B pe3yJIbTaTe KPOCCUHIOBEpa.

XpOMOCOMHast TEOPHS HACIEICTBEHHOCTH. [ eHeTHYeCKre KapThl.

I'enernka mnosa. XpOMOCOMHOE OIpPENEICHHE I110J1a. AYTOCOMBI M IIOJIOBBIE XPOMOCOMBI.
['omorameTHsbIe U reTeporaMeTHble Opraau3Mbl. HacnenoBanue npus3HakoB, CIEIUVIEHHBIX C OJIOM.



N3menunBoCTh. Buabl M3MEHUMBOCTH: HEHACIIEACTBEHHAs W HACIEACTBEHHas. Ponb cpensl B
HEHACJICICTBEHHONH  M3MEHYMBOCTU.  XapaKTepPUCTUKAa  MOAU(DUKAMUOHHOW  HM3MEHYHBOCTH.
Bapuaunonsslii psa v BapuanvoHHas kpuBas. Hopma peakuum npusHaka. KonmyecTBeHHbIE U
KaueCTBEHHBIC IPU3HAKU U X HOopMa peaknuu. CBoHCTBa MOAN(PUKANMOHHON U3MEHINBOCTH.
HacnencrBennasi, uiu reHOTUNIMYECKas, N3MEeHYHBOCTh. KoMOUHaTUBHAS M3MEHYHBOCTh. Meiio3 u
MOJIOBOM TMPOIECC — OCHOBA KOMOWHATHBHOW W3MEHUMBOCTH. MyTalMOHHAs HW3MEHYUBOCTb.
Knaccudukanuusa Myrauuii: reHHble, XpOMOCOMHbIE, T€HOMHbIE. YacToTa U HpPUYUHBI MYyTalUU.
MyrareHusie (akTOpbl. 3aKOH TOMOJIOTUYECKHX pSAOB B HACIEICTBEHHON H3MeH4YMBOCTH H.
. BaBuiiosa.

BresiepHast HaclneACTBEHHOCTh U U3MEHYHUBOCT.

I'enetuka uenoeka. Kapuotun uyenoBeka. (OCHOBHbIE METOABl TI'E€HETUKM  4YeEJIOBEKa:
TCHEAJIOTUYCCKUH,  OJMM3HEINOBBIN,  IIMTOTCHETUYCCKUHM,  OHOXUMHUYECKUH,  MOJEKYJSIPHO-
reHeTudyeckuid. COBpPEMEHHOE ONpeJeieHUEe TEHOTHUNA: IOJHOTEHOMHOE CEKBEHUPOBAHME,
TeHOTUNHpPOBaHWE, B TOoM uucie ¢ nomombio [I[[P-ananu3a. HacnenctBennbie 3aboieBaHus
4eloBeKa: FeHHble 00JIe3HU, O0JIEe3HU C HACIEACTBEHHON MPEIpacloNokKEHHOCTHIO0, XpPOMOCOMHbBIE
0omne3nu. Comarnyeckue W TeHepaTHBHBIC MyTanud. CTBOJIOBBIE KJICTKH. [IpHHIUTIBI 310POBOTO
o0Opa3a »U3HU, TUATHOCTHKH, NPO(UIAKTUKM M JIEYEHUS TeHeTUYecKux Ooie3nedt. Meauko-
TEHETUYECKOE KOHCYJbTUPOBAHUE. 3HAYCHHE MEAMIIMHCKOW TEHETHUKU B TMPEJOTBPAIICHUH WU
JICYCHUU TeHETUYECKUX 3a00JIeBaHUI YelOBEKa.

JdemoHcTpaumnu:

Hoptpersr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodeen-Pecosckuii, H.
N. BaBuiios.

Tabauiel U cxembl: «MOHOTHOPUIHOE CKpPEIIMBAHUE U €r0 LIUTOTEHETHYeCKas OCHOBa», «3aKOH
pacUICTUICHUS W €ro ILHUTOT€HETHYECKas OCHOBa», «3aKOH YHCTOTHI ramery», «Jlurubpumnoe
ckpemuBanue», «lluTomoruueckue  OCHOBBI  TUTHOPHIHOTO  CKpemmBaHUsS», «Meio3y,
«B3anMojiericTBrE alyIeNbHBIX TE€HOBY, «I €HEeTHUeCKue KapThl PACTCHUH, )KUBOTHBIX U YEJIOBEKAY,
«l'eneTnka mona», «3aKOHOMEPHOCTH HACIEOBAaHUA, CLEIJIEHHOTO ¢ moiom», «Kapuotumsl
YEeJIOBeKa U OJKMBOTHBIX», «Buapsl wu3MeHunBOCTHY», «MoaudukanmoHHas HW3MEHUYHUBOCTHY,
«HacnenoBanue pesyc-hakropay, «['eHeTuka rpynn KpoBu», «MyTalioHHAs HK3MEHYHUBOCTHY.
OO6opyoBaHue: MOIETU-ANTITUKAIIUN «MonorubpuaHoe CKPEILIMBAHHE, «Hemnonnoe
JOMHUHUpOBaHUEY», «JlurubpuaHoe ckpemuBanue», «llepekpecT XpoMOCOM», MHUKPOCKON U
Mukpomnpenapar «J/Ipozopuna» (Hopma, myrauuu (OpMbl KpbUIEB M OKpacku Tena), repdapuii
«I'opox MOCEeBHOW.

JlaGopaTopHble U IpaKTHYeCKUEe padoThI:

JlaGopatopHast pabota Ne5. «l3yueHue pe3ylbTaTOB MOHOTMOPUAHOTO U AUTHOPHUIHOTO
CKpEIMBAaHUA Y Ip030(UIIbl HA TOTOBBIX MUKpOMpEnapaTax.

JlaGoparopnass pabota Ne 6. «M3yyeHne MOIUPUKAIMOHHON HM3MEHYMBOCTH, IOCTPOCHHE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOM».

JIaGoparophas padota Ne 7. «AHanu3 MyTauuii y Apo30(uiibl Ha TOTOBBIX MUKpOIpenapaTax.
[IpaxTuueckas padorta Ne 2. «CocraBiieHne 1 aHAJIU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiekunsi oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenexuus Kak Hayka M Ipoliecc. 3apokKJIeHUE celleKIMK U fomectukanus. Yuenue H. Y. Basunosa
0 LEHTPax MPOUCXOXKICHHUS U MHOrooOpasusi KyJIbTypHbIX pacTeHui. LleHTpbl mpoucxoxkaeHus
JOMAaIIHUX KUBOTHBIX. COpT, NOpPO/Ia, IITAMM.

CoBpeMeHHbIE METO/IbI CeNleKIIMU. MaccoBBI U MHIMBUIYyaIbHBIA OTOOPHI B CENIEKIIMM PACTEHUHN U
KHUBOTHBIX. OIIEHKa AKCTephepa. bIM3KkopoaCTBEHHOE CKpelMBaHe — HHOPUAMHT. YucTas JIUHUS.
CkpemmBaHue YUCTHIX JIMHHUHA. ['eTepo3uc, wim rudpunHas cuia. HeponcTBeHHOE CKpeluBaHue —
ayrOopuaunr. OtnanénHas rubpuamnszanus U e€ ycnexu. VICKycCTBEHHBI MyTareHe3 M MOJy4eHue
MTOJIMIIOUIOB. JIOCTHKEHUS CENIEKIIMN PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

brotexHonorus kak oTpacib IPOU3BOACTBA. [ 'eHHas HH)KeHepusl. DTarbl CO3JaHUs pEeKOMOMHAHTHON
JHK wu TtpancrenHeix opranu3sMoB. Kieroynas wuHxeHepusa. KieTrodHsle  KyJIbTYpBI.
MuKpoKIoHaIbHOE pa3MHOXKEHHE pacTeHH. Knonuposanue BBICOKOIIPOTYKTUBHBIX



CEJIbCKOXO035MCTBEHHBIX OPTaHU3MOB. DKOJIOTHYECKHUE U dTHYecKue nmpoodseMbl. MO — reneTnuecku
MOIU(DHUIIMPOBAHHBIE OPTAHU3MEI.

JeMoHcTpanmu:

Ioprpetsl: H. U. BaBuiios, U. B. Muuypun, I'. /I. Kapneuenko, M. ®@. MIBaHOB.

Tabnuiel 1 cxembl: kapTa «LleHTpBl MPOUCXOXKIECHUS U MHOTO0Opasusi KyJIbTYPHBIX PacTECHHUII,
«[Topoapl TOMANTHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX pacTeHHil», «OTaanéHHas ruOpuan3arms»,
«Pabotel akanemuka M. @. MBanosay, «[lomummonausy, «O0beKTb OHOTEXHOIOIUNY, «KiieTouHbIe
KYJbTYpBI U KJIOHHpOBaHUE», «KOHCTpynpoBaHHE U MEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MyJISKU TUIOZOB U KOPHEIUIOAOB AMKUX (DOPM U KYJIBTYpHBIX COPTOB PACTEHUH,
repOapuit «CenbCKOX03UCTBEHHBIE PACTECHUS.

JlabGoparopHble U NpaKkTHYecKue padoThbl:

Okckypcusi «OCHOBHBIE METOJbl M JOCTHXKEHUSI CEJIEKIMM pacTeHUHM W IKUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IUIEMEHHYI0 (epMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIUYHOE
XO035CTBO, J1a0OpaTOPUIO arPOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoaronHOHHAS OHOJIOTHA.

[Ipeanochuiki BO3HUKHOBEHHS HBOJIIOIMOHHOM TEOPUHU. DBOJIOIMOHHAS TEOpPUS U €€ MECTO B
Ouosorun. BnusHue 3BOTIONMOHHON TEOPUH HA Pa3BUTHE OMOJIOTUU U IPYTUX HAYK.
CuzerenbcTBa 3Bojionuu. llaneoHTonornueckue: MOCIEIOBATEIbHOCTh MOSIBICHUS BHJIOB B
MaJI€OHTOJIOTUYECKO JIETOMHICH, TiepexoHble popMbl. buoreorpaduueckue: CXOACTBO U pa3inyune
dayH 1 (I0p MATEPUKOB U OCTPOBOB.

DOMOpHUONIOTHYECKHE: CXOACTBA U pa3auuus SMOPHOHOB pPa3HBIX BHUIOB IO3BOHOYHBIX.
CpaBHUTEIIbPHO-AHATOMUYECKHE: TOMOJIOTUYHbIE, AaHAJOTUYHbIC, PYIUMEHTAPHBIE  OpPraHbl,
aTaBU3Mbl. MOJEKYIIPHO-OMOXMMHYECKHE: CXOJICTBO MEXAHU3MOB HACIEACTBEHHOCTH U OCHOBHBIX
MeTaboIMUECKUX MyTel Yy BCeX OPraHu3MOB.

OpomonronHas Teopus Y. JlapBuna. [Ipeanocbuiku BO3HUKHOBEHUS JapBUHU3MA. [[BUKYIIIHE CUJIIBI
9BOJIIOLIMM BUAOB 1O JlapBUHY (M30BITOYHOE pa3MHOXKEHHE IPHU OrPAaHUYEHHOCTH PECYPCOB,
HeolpeeéHHast N3MEHYUBOCTb, 60pb0a 3a CyILeCTBOBAaHHE, ECTECTBEHHBIN 0TOOD).
Cunrernueckast Teopus 3Bomonnu (CTI) u e€ 0oCHOBHbBIE MOJIOKEHUS.

MukposBontonud. [lonynanus Kkak eIMHALIA BUAA U SBOJIOLNH.

JBuwxymue cuibl  ((akTopbl) 5SBOJIOLMU BUIOB B Mpupoje. MyTalMOHHBIM mpouecc U
KOMOMHATUBHAsI U3MEHUMBOCTb. [lonmysSI[MOHHbIE BOJIHBI U Apeiid reHoB. M3omsius u Murparms.
EctectBenHbIil 0TOOp — HanpaBisoMui pakTop 3BooLnn. DOpMBI €CTECTBEHHOTO 0TOOpA.
[TpucnocoOaeHHOCTh OpraHU3MOB Kak pe3yinbTaT 3Bomoonuu. Ilpumepsl mnpucnocobieHuit y
opraHu3mMoB. ApomMop(]o3bI U U0 TATITAIIH.

Bun u Bunoo6pazoanue. Kpurepun Buna. OcHoBHBIE (hOpMBI BUI000pa30BaHus: reorpapuueckoe,
9KOJIOTMYECKOE.

MaxkposBomrorusi.  Dopmbl  dBOMIONUH:  (GUIETUYECKasi, JUBEPreHTHas, KOHBEpreHTHas,
napajuiensHas. HeoOpaTuMocTh 3BONTIOIIH.

IIpoucxoxaeHne OT HeCHEeUUaIU3UPOBaHHBIX MpenkoB. IIporpeccupyromas crnenuanu3anus.
AnanTuBHas paauanus.

JdemMoHcTpanum:

Hoprpertsr: K. JIunnen, XK. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckuii, K. M. bap, O. I'ekkens,
®. Mroaep, A. H. Ceseprios.

Tabmumpl 1 cxembl: «Pa3BUTHE OPraHMYECKOT0 MHpa Ha 3emiie», «3apOoibIIid TMO3BOHOYHBIX
KHUBOTHBIX», «ApxeonTepukcy, «Dopmbl 00pbOBI 3a cyiiecTBoBaHUE», «EcTecTBEeHHBIH OTOODY,
«MHoroo6pa3ue CcopToB pacTeHui», «MHOro0oOpa3ue mopoa JKUBOTHBIX», «llomymsiuny,
«MyTanroHHasT W3MEHYUBOCTBY, «ApoMopdosbl», «amoamanranumy», «OOmas aereHepams»,
«/IBmxymue cuitbl 3Bosouny, «Kapra-cxema mapuipyra myremectsus Y. Jlapsunay, «bopbba 3a
cymiectBoBanuey, «lIpucnocobnenHocTs opranuzMoBy», «l'eorpaduueckoe BuI000pa3zoBaHUEY,
«DKOJIOTUYECKOE BUI000Pa30BAHHE.




O6opynoBaHue: KOJUIEKIUS HACEKOMBIX C Pa3IMYHBIMHU THUIIAMU OKPACKH, HA0Op IUIOAOB U CEMSH,
kotekiust  «[IpuMepbl  3alUTHBIX MPHUCIOCOOJICHUH Yy JKUBOTHBIX», MoOAelb «(OCHOBHBIC
HaIpaBJICHUs HBOJIIOLUNY», 00bEMHAs MoJienb «CTpOEHHE TOJIOBHOIO MO3Ta MMO3BOHOYHBIX ).
buoreorpaduyeckas kapra mupa, Koyuiekius «DOpMbI COXPAaHHOCTH HCKOIAEMBIX JKUBOTHBIX U
pactenumii», mojnenb anmuukanus «llepekpéct xpomocom», BiaxkHble mpemnapaTsl «Pa3zBurtue
Hacekomoro», «Pa3Burtue naTymikm», Mukponpemnapar «Jpozoduna» (Hopma, mMyTanuu (GOPMBI
KPBUILEB U OKPACKH TEJa).

JlaGopaTopHble M IPaKTHYeCKUe padoThI:

Jlaboparopnas padota Ne 1. «CpaBHeHuUe BUAOB 110 MOPPOIOTUIECKOMY KPUTEPHUIO».
JlaboparopHast padora Ne 2. «Onucanue TPUCIIOCOOJICHHOCTH OpraHm3Ma U €€ OTHOCHUTEIHHOTO
XapakTepay.

Tema 2. Bo3HukHOBeHME M pa3BUTHE KU3HU Ha 3eMiie.

JloHayuHble TpEJCTaBICHHUS O 3apOXKIACHHM XM3HU. HayuyHble TUIMOTE3bl BO3HUKHOBEHUS
XKU3HU Ha 3emsie: abuMOreHe3 W MNaHcnepMus. XHUMHUYEcKas 3BOIIOLUS. AOHOreHHBIH CHUHTE3
OpraHMYECKUX BEIIECTB M3 HEOPTaHMYECKUX. DKCIEPUMEHTAIIbHOE MOATBEPKICHUE XUMHUYECKOM
sBomtonuK. HaganmpHble sTanbl 6uonorndeckoit sponronuu. ['umnoresa PHK-mupa. ®opmupoBanue
MEMOpaHHBIX CTPYKTYp W BO3HHKHOBEHHE MPOTOKIETKU. [lepBble KIETKH M HMX HBOJIOLHUA.
®opMHUpPOBaHKE OCHOBHBIX TPYII )KUBBIX OPTaHU3MOB.

Pa3Butue xu3Hu Ha 3emiie 1o 3paMm U nepuojaM. Karapxei. Apxeiickas U npoTepo3onckas
opbl. [laneosolickas spa u €€ mepuoabl: KEMOPUMCKUN, OPAOBUKCKHUM, CUITYPUNCKHM, JEBOHCKHIM,
KaMEHHOYTOJIbHbIN, IEPMCKHUM.

Me3so30iicKas 3pa U €€ Iepuoabl: TPHACOBBIN, FOPCKUH, MEJIIOBOM.

Kaiino3zoiickas 3pa u e€ nmepro/ipl: ajaeoreHOBbIN, HEOT€HOBBIM, AaHTPOIOTEHOBBIH.

XapakTepucTuKa KJIMMaTa U TE0JIOTMUECKUX MporeccoB. OCHOBHbBIE 3Talbl 3BOJIOLUU
PaCTUTENHHOTO U KUBOTHOTO MUpa. ApoMOp(o3bl y pacTeHH U )KUBOTHBIX. [losiBIeHHE, paclBeT U
BBIMHpaHUE TPYII )KUBBIX OPTaHU3MOB.

Cucrema OpraHMyecKOro Mupa Kak OTpaKeHue 3BOJIIOIMU. OCHOBHBIE CHCTEMATHYECKUE TPYIIIbI
OpraHU3MOB.

DBOJIIOLMS YeTI0oBeKa. AHTPOIOJIOTUS Kak HayKa. Pa3BuTHe mpeaCcTaBiIeHHl O MPOUCXOXKACHUN
yenoBeka. MeTonbl M3ydeHMsl aHTpornoreHe3a. CXoAcTBa M Pa3iIUyUsl YEJIOBEKA M KUBOTHBIX.
CucremaTuecKoe MOJI0KEHUE YETOBEKa.

JBuwxymue cunel  (dakTopsl) aHTpomoreHe3a. HacnmeacTBeHHass HW3MEHYMBOCTh U
€CTeCTBeHHbIN 0TOOp. OOIIeCTBEHHBIH 00pa3 >KU3HH, M3TOTOBIEHHUE OpPYIUN Tpyda, MBIILUIEHUE,
peub.

OCHOBHBIE CTaJIMU 1 BETBH YBOJIIOLIMHU YEJIOBEKA: aBCTPAIONUTEKH, YemoBek ymenbli, YenoBek
NpsAMOXOAIuM, YenoBek HeaHaepTaIbckui, YenoBek pa3zymHublil. Haxoqkn nekomaemMsIX OCTaTKOB,
BpeMs CyIIECTBOBaHMs, 00JIACTh PaclpoOCTpaHEHHs, 00bEM rOJIOBHOT'O MO3ra, 00pa3 )KU3HU, OPYAUSL.

Yenoseueckne packl. OCHOBHBIE OOJBIINE pachl: €BpONEOHIHAs (€Bpa3HiicKas), HErpo-
aBcTpanougHasi  (dKBaropuaibHas),  MOHTOJOWMAHAsS  (a3uaTCKO-aMepUKaHCKas).  UepTsl
MPUCTIOCOOJIEHHOCTH MPEJICTaBUTENIEH YeIOBEYECKUX Pac K YCIOBUSAM cylllecTBoBaHUs. EauHCTBO
yenoBeueckux pac. Kputuka pacusma.

JdemoHcTpaumnu:

Hoptpetsr: @. Pean, JI. Ilactep, A. . Onapun, C. Mumnep, I'. FOpu, Y. JlapBuH.

Tabmuipl u cxembl: «Bo3nukHoBeHHE COMHEYHOUW CHCTEMBI», «Pa3BHTHE OPraHUYECKOTO MHUPAy,
«PactutenbHas kieTka», «OKuBoTHas kierkay, «lIpokapuoruueckas kierkay, «CoBpeMeHHas
CHUCTEMa OpraHMYecKoro wmupa», «CpaBHEHHME aHATOMUYECKUX 4YEepT CTPOCHMS 4YelloBeKa U
4elOBEKOOOPa3HbIX 00e3bsiH», «OCHOBHBIE MeECTa MAJICOHTOJNOTUYECKUX HAXOJIOK MPEIKOB
COBPEMEHHOTO 4YeNoBeKa», «JlpeBHenmue moan», «peBHue moan», «llepBbie coBpemMeHHbIE
ToIn», «YenoBeyeckue pachiy.

O6opynosanue: Myisku  «I[Ipoucxoxxaenue denoBeka» (OIOCTBI aBCTpalIONUTEKa, MUTEKAHTPOIA,
HeaHJepTayiblla, KPOMaHbOHIIA), CICMKH WM H300paKEHUS KaMEHHBIX OPYIH MepBOOBITHOTO
YyeJioBeKa (KaMHHU-YOMIIEPhI, pyOriIa, ckpedJa), reoXpoHoJoruueckas Tabiauia, KomwieKius «Dopmbl
COXPAHHOCTH MCKOMAEMbIX )KUBOTHBIX U PACTECHUI».




JlaGopaTopHble H MpaKkTH4YecKue padoThbi:

[Ipaktuueckass pabora Ne 1. «l3ydeHune WCKOMAEMbIX OCTATKOB PACTCHHH W >KUBOTHBIX B
KOJUIEKLIUSAX».

DKCKypcusi «DBOJIONHUSA OPraHUYeckoro Mupa Ha 3emiie» (B €CTEeCTBEHHO-HAY4YHBIM WM
KpaeBeIUECKHI My3€il).

Tema 3. OpranusMsl U OKpy:KalIIas cpeaa.

DKoJorusl Kak Hayka. 3aJayd W paslienbl 3KOJIOruu. MeToabl KOJOTHYECKHX HCCIeI0BaHUM.
DKOJIOTM4YECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenbl 00uTaHMs OPraHU3MOB: BOJIHAS, HA3€MHO-BO3/1YIIIHAsA, TOYBEHHAs, BHYTPHOPTaHU3MEHHAS.
Okonorudeckue dpakropbl. Kinaccudukarus skonornaecknx GakTopoB: aOHOTHIECKIE, OUOTHYCCKHE
U aHTpONoOreHHbIe. JeficTBUE 2K0I0rn4eckux (PakTopoB HAa OPraHU3MBI.

AbuoTtnueckue (HakToOphl: CBET, TeMIlepaTypa, BiaXHOCTh. PoromepuoausMm. llpucnocobnenus
OpPraHU3MOB K JIEUCTBHUIO abnoTudeckux (hakTopoB. buonornueckue puTMmeal.

bruotnueckue ¢dakropel. Buabl OMOTHYECKHMX B3aMMOJACHCTBHI: KOHKYPEHIIHS, XWIIHUYECTBO,
cumbuo3 u ero opmsl. [lapazutusm, Koomepamus, MyTyalin3M, KOMMEHCAIU3M (KBapTUPAHCTBO,
HaxJeOHUYECTBO). AMEHCANU3M, HEUTpau3M. 3HAYCHHE OMOTHMYECKMX B3aMMOJICUCTBHM IS
CYILIECTBOBAHMSI OPraHU3MOB B IPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU Nomyisiii. OCHOBHBIE MOKA3aTeNM MOMYJSIUU: YUCIECHHOCTD,
IJIOTHOCTD, POXKIaEMOCTh, CMEPTHOCTb, TPUPOCT, MUTpalus. JInHaMHUKa YUCIIEHHOCTH MOMYJISILIUY U
€€ perynsnus.

JdemoHcTpamum:

Hoptpertst: A. 'ymbonear, K. @. Pynse, O. I'ekkens.

Tabauiel u  cxembl: kapta «[Ipupogusie 30HbI 3emun», «Cpelnbl OOUTaHUS OPraHU3MOBY,
«Dotonepuoauszmy, «llomynsaumny, «3aKOHOMEPHOCTH POCTA YUCIEHHOCTHU MOMYJISALIUU UH(Y30pUHn-
Tydenbkny, «[luiesbie nemnmy.

JlaGopaTopHble U IpPaKTHYeCKUE PadoThI:

JIaGoparopnass pabGota Ne 3. «Mopdoaoruueckue 0coOEHHOCTH PAaCTEeHMH W3 pa3HBIX MecT
oOUTaHU.

JlaboparopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEyCay.
[Tpaktrueckas padota Ne 2. «IToacu€T MIOTHOCTH MOMYJISALMN pa3HBIX BUOB PACTCHUIN.

Tema 4. CooO1ecTBa U IKOJI0rHYEeCKHE CHCTEMBbI.

CoobmiecTBo opraHuzMoB — OuoneHo3. CTpyKTypsl OMOIIEHO3a: BHAOBas, NPOCTPAHCTBEHHas,
Tpouueckas (nuiesas). Buasi-noMuHanThl. CBsI3u B OMOIIEHO3E.

Okonorndyeckue cucreMsl (3kocuctembl). IlonsTne 006 »sKkocucremMe U OHOreoleHo3e.
OyHKIIMOHAIBHBIE KOMIIOHEHTHI 9KOCHUCTEMBI: TTPOAYIICHTHI, KOHCYMEHTHI, peayleHThl. KpyroBopot
BEIIIECTB U TIOTOK SHEPIHHU B 9KocHucTeMe. Tpoduueckue (MUieBbie) ypoBHU 3KOCUCTEMBI. [IuieBbie
nenu u cetn. OCHOBHBIE TIOKa3aTeNW AKOCHCTEMBI: OuMoMacca, MPOAYKIHUS. DKOJIOTHYECKHE
NUPaMUABL  TPOJIYKIMM, YHCICHHOCTH, Ouomaccel. CBoicTBa HKOCHCTEM: YCTOHYHMBOCTD,
camoperysinus, pazButue. CyKIeccus.

[IpupogHble  SKOCHUCTEMBL.  JKOCHUCTEMBI 03€p H©  peK. DKOCHUCTeMa XBOHWHOIO WU
IIUPOKOJIMCTBEHHOTO JIeca.

AHTpONOTeHHBIE  DKOCUCTEMBI.  ATpPO3KOCHUCTEMBL.  YpOoskocucTeMbl.  buonorumueckoe
XO03SICTBEHHOE 3HAUEHHE arpOIKOCHCTEM U YPOOIKOCHUCTEM.

buopaznoobpazue kak QakTop YCTOWYMBOCTH 3KocucTeM. CoxpaHeHHe OHOJIOrHMYEeCKOro
pazHooOpa3us Ha 3emIie.

VYuenue B. U. Bepnaackoro o Ouocdepe. I'panuibl, cocraB u cTpykrypa Ouocdepsl. JKusoe
BemecTBo  ero ¢pyHknuu. OcobeHHoctn 6mocdepsl Kak ri100aTbHON 3KOCHCTEMBI. JIMHaMudeckoe
paBHOBecHe U 00paTHast CBs3b B Onocdepe.

KpyroBopoThl BeIecTB U OMOTEOXUMHUYECKUE IMKIIBI 3JIEMEHTOB (yIiiepoja, a30Ta). 30HAIbHOCTh
ounochepsl. OCHOBHBIE OMOMBI CYIITH.

UYenoBeuectBo B Oumochepe 3emun. AHTpONOTeHHbIE HW3MEHEHHsT B Omocdepe. [mobambHbIE
HKOJIOTUYECKUE TPOOITEMBI.



CocyimecTBoBaHHE TpUpOABI M denoBedecTBa. CoxpaHeHwe OMoOpa3sHOOOpa3wsi Kak OCHOBa
ycroiiunBocTH Onocdepbl. OCHOBa pallMOHATIBHOTO YIPABJICHUS NMPUPOIHBIMU pECYpCaMU U HX
ucnoib3oBaHue. JlocTkeHs] OMOJIOTHH U OXpaHa MPHUPO/IBL.

JdemoHcTpauuu:

Hoptpetsr: A. JIxx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabouiel 1 cxemsl: «[IumeBbie nenu», «buoneHo3: coctaB u  cTpykTypay, «lIpupoanbie
coobmiectBa», «llemn mnuranus», «OKojormueckas nupamuaa», «buocdepa u demoBex»,
«IKOcUCTEMA MIMPOKOIUCTBEHHOIO JIECa», «IKOCHUCTEMA XBOMHOTO Jieca», «buoineHo3 BomoémMay,
«ArpoueHos», «I[IpuMepHbie aHTPONIOTEHHBIE BO3IEUCTBUS HA IPUPOLY», «BakHEHIINE HCTOYHUKU
3arpsi3HEHUs] BO3[yXa U TPYHTOBBIX BOJ», «llouBa — BakHelmias cocraBistonas Oouochepb»,
«DaxTopsl nerpaganuu nousy, «llapHukoBblid d3QdexT», «DakTophl paTuoaKTUBHOTO 3arps3HEHUS
ounocdepnl», «O61mIas ctpykrypa ouochepsi», «Pactpocrpanenue x)u3Hu B Onochepe», «O30HOBBIN
sKpaH ouocheprr», «Kpyrosoport yriepona B 6uochepe», «kKpyroBopor a3ora B mpupoae».
O6opynoBanue: MoAenb-aniuikanus  «Tunuuneie  OuOLEHO3b», Tepbapuit  «PacturenbHbIe
cooOmiecTBa», KoJutlekiuu «buoneHno3», «BpeauTenn BaXKHEHIIMX CEIBCKOXO3SHCTBEHHBIX
KyIbTYp», TepOapud ¥ KOJUIKIIMM pPACTEHUH U JKUBOTHBIX, MPHHAUICKAIINE K pPa3HbIM
9KOJIOTUYECKUM Tpynnam oaHoro Buna, Kpacuas kaura Poccuiickoit denepanuu, u300pakeHUs
OXpaHsIEMbIX BUJOB PACTEHUN U KUBOTHBIX.




INTAHUPYEMBIE PE3VJIbTATBI OCBOEHU S [TPOIT'PAMMBI 110 BUOJIOI'MN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUA

Cornacao @I'OC COO, ycraHaBnuBaroTCsl TpeOOBAaHUS K PE3yJIbTaTaM OCBOCHHUS O0YYarOIIUMHUCS
MIPOrpaMM CpeHEro o0IIero 00pa3oBaHus: TMYHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM.
JIMUHOCTHBIE PE3YJIbTATHBI
B crpykType NTUYHOCTHBIX Pe3yJabTaTOB OCBOCHHMsS Mpeamera «buoyiorus» BbIAEIEHBI CIEAYIOIINe
COCTaBJISIONINE: OCO3HAHUE 00YYAOIIMMHUCS POCCUNCKON TPakIaHCKON HICHTUYHOCTH — TOTOBHOCTH
K CaMOpPa3BUTHUIO, CAMOCTOSITEIbBHOCTH M CAaMOOMPEENICHUI0, HaJM4ue MOTHBAIMM K OOYYEHHUIO
OHMOJIOTHH, TIeJICHANIPABICHHOE PAa3BUTHE BHYTPCHHHUX YOEKICHMI JIMYHOCTH HA OCHOBE KITFOUEBBIX
LEHHOCTEH U MCTOPUYECKUX TpaJWlUi pa3BUTUS OWOJIOTMYECKOTO 3HAHHUS, TOTOBHOCTh U
CIIOCOOHOCTh O0yYarONINXCs PYKOBOACTBOBATHCS B CBOGH JEATEIHLHOCTH I[EHHOCTHO-CMBICIIOBEIMU
yCTaHOBKAMHU, MNPUCYIIUMH CHUCTEME OHOJIOrMYEcCKOro OOpa3oBaHMsI, HAIMYUE HKOJIOTUYECKOTO
MPaBOCO3HAHUS, CIIOCOOHOCTH CTaBUTD LIETU U CTPOUTH KU3HCHHBIC TIJIAHBI.
JIndHOCTHBIE PE3yJbTaThl OCBOEHUsS IMpeamera «buonorus» AOCTHralrTcs B €IMHCTBE Y4eOHOU U
BOCIIUTATEIbHON  JIEATEIBHOCTH B  COOTBETCTBHM  C  TPAAULIMUOHHBIMH  POCCHHUCKUMHU
COLIMOKYIIbTYPHBIMH, HCTOPHUYECKHMMH U JTyXOBHO-HPAaBCTBEHHBIMU IICHHOCTSIMHU, MPHUHSTHIMU B
oOmiecTBe MpaBWIaMA W HOPMAaMH TIOBEICHUS M CIIOCOOCTBYIOT IpOIleccaM CaMOIO3HAHWS,
CaMOBOCIIUTaHUS M CaMOpa3BUTHUS, DPA3BUTUS BHYTPEHHEH NO3UIMH JWYHOCTH, MNATPUOTHU3MA,
YBOKEHUS K 3aKOHY U TPABOIOPSAKY, YEJIOBEKY TpyJda M CTaplieMy IOKOJEHUIO0, B3aUMHOTO
yYBa)KEHHUS, OEPEKHOTO OTHOLIECHUS K KYIbTYPHOMY HACIEAMIO U TPAIUIMSIM MHOTOHAIMOHAIBEHOTO
Hapoza Poccuiickoii @enepannu, NpUpoOJE U OKPYKAIOLIEH cpee.
JIM4HOCTHBIE pe3yNIbTaThl OCBOCHUS yueOHOTo mpeamMeTa «buonorusy J0mKHbBI OTPakaTh TOTOBHOCTD
U CIIOCOOHOCTh OOYyYaromuXcs PYKOBOACTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEW TO3HMIIUEH
JUYHOCTH, CHCTEMOH IICHHOCTHBIX OpHUEHTAIMi, TO3UTUBHBIX BHYTPEHHUX YyOEXIEHUH,
COOTBETCTBYIOIIMX TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBA, paCIIMPEHUE KU3HEHHOTO
OMbITa U OMbITA JACSATEIBHOCTH B MPOLIECCE pPEANN3allid OCHOBHBIX HAIPAaBICHUN BOCHUTATEIbHOU
NEeSTeTLHOCTH, B TOM YHUCJIE€ B YACTH:

1) rpaskIaHCcKOro BOCIMTAHMSA:
c(hOpMHUPOBAHHOCTDH TPAKIAHCKON MO3UITUU 00YJAIOIIETOCsl KaK aKTUBHOTO M OTBETCTBEHHOTO UJIeHA
poccuiicKkoro o0IIIecTBa;
OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S13aHHOCTEH, YBaXKEHHE 3aKOHA U TIPABOTIOPSIIKA;
TOTOBHOCTh K COBMECTHOW TBOPYECKOW JEATEIbHOCTH MPHU CO3/IaHUU YUEOHBIX MPOEKTOB, PEIICHUH
y4eOHBIX ¥ MO3HABATEIBHBIX 3a/1a4, BHIMOJIHEHUN OMOJIOTUUECKUX IKCIIEPUMEHTOB;
CIIOCOOHOCTH OTPeAeATh, COOCTBEHHYIO TTO3UIUIO M0 OTHOIICHHUIO K SBICHHUSIM COBPEMEHHOM KU3HU
H OOBACHATE €€;
YMEHHE YUYUTHIBATh B CBOUX JEHCTBHUIX HEOOXOJUMOCTh KOHCTPYKTUBHOTO B3aUMOICHCTBUS JIFOIEH C
Pa3HBIMU YOKIEHUSIMHU, KyJbTYPHBIMUA IIEHHOCTSMU U COIMATBHBIM TTOJIOKEHUEM;
TOTOBHOCTh K COTPYIHUYECTBY B MPOIIECCE COBMECTHOTO BBIMIOJIHEHUS YUEOHBIX, TO3HABATEIHHBIX U
MCCTIEOBATENIbCKUX 3a/a4, YBOXHUTEIBHOTO OTHOIICHUS K MHEHHIO ONIMOHEHTOB TMPH OOCYKIECHUU
CHIOPHBIX BOMPOCOB OMOJOTHYECKOTO COJIEPKAHUS;
TOTOBHOCTh K TYMaHUTAPHOU U BOJOHTEPCKOM JIEATETLHOCTH;
2) NaTPHOTHYECKOT0 BOCTIMTAHUSI:
c(hOpPMHUPOBAHHOCTh POCCUMCKOMN TPakIaHCKOW WMIEHTUYHOCTH, MATPUOTHU3MA, YBAKEHHUS K CBOEMY
HapOAy, 4YyBCTBA OTBETCTBEHHOCTH Iiepes PonrHOM, TOpIOCTH 3a CBOM Kpal, CBOIO POuHY, CBOM SA3BIK
U KYJIbTYpPY, POILIOE M HACTOSIIEe MHOTOHAIIMOHATLHOTO Hapoa Poccuu;
LIEHHOCTHOE OTHOIIEHHE K MPUPOJIHOMY HACIEIUIO U TAMATHUKAM IIPUPObI, JOCTH)KeHUsIM Poccuu B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOIOTHSIX, TPYIE;
CIIOCOOHOCTh OIIEHUBATh BKJAQJ POCCUUCKHUX YYEHBIX B CTAaHOBIIGHWE M pa3BUTHE OHOJIOTHH,
MMOHUMAaHUS 3Ha4€HHUsl OMOJIOTUHU B TO3HAHUH 3aKOHOB NMPUPObI, B AKU3HU YEJIOBEKA U COBPEMEHHOTO
00111€ecTBa;
uzeitHas yOoexaEHHOCTh, TOTOBHOCTh K CIIY)KeHHIO U 3ammre OTedecTBa, OTBETCTBEHHOCTh 3a €ro
cyns0y;
3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:



OCO3HAaHME AYXOBHBIX IIEHHOCTEH POCCUIICKOTO HAPO/Ia;

c(hOpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, ITUYECKOTO TTOBEICHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallMI0O M MPUHUMATh OCO3HAHHBIE pEIIEHUs, OPUEHTUPYSICh Ha
MOpPaJIbHO-HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIAJla B IOCTPOEHUE YCTOMUMBOIO OYAYyIIero;

OTBETCTBEHHOE OTHOIICHUE K CBOMM POJUTEIISM, CO3/IJaHHUIO CEMbH Ha OCHOBE OCO3HAHHOTO MPUHSATHUS
LIEHHOCTEN CEMEMHOM KU3HU B COOTBETCTBHUH C TPaIuIUsiMu HapoaoB Poccuu;

4) 3¢TeTHYEeCKOr0 BOCIIMTAHUSI:

ACTETUYECKOE OTHOIICHHUE K MUPY, BKIIIOUYasl 3CTETUKY ObITa, HAYYHOTO U TEXHHYECKOrOo TBOPUECTBA,
CTHIopTa, Tpy/Ja, OOIIECTBEHHBIX OTHOIICHUI;

MMOHMMAaHKUE SYMOLIMOHAIBHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHHIO B Pa3HbIX BHJIAaX HCKYCCTBA, CTPEMJICHUE TMPOSBISATH KauecTBa
TBOPUYECKOH JINYHOCTH;

5) pu3nueckoro BOCHHUTAHUS, (POPMHUPOBAHUS KYJIbTYPbI 3I0POBbSI M 3MOIMOHAILHOIO
0J1aronoy4yus:

MMOHMMAHKE U PealTi3alns 3JJ0POBOT0 M OE30MacHOTO 00pasa )KU3HU (30pPOBOE MMUTAHKUE, COOITIOICHUE
TUTUEHUYECKUX TMpaBWI U HOPM, COAJIaHCUPOBAHHBIN PEXUM 3aHATUH M OTIbIXa, pErysspHas
¢du3nyueckass aKTHBHOCTH), OEpPEKHOrO, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (PU3UYECKOMY M IICUXUYECKOMY 370POBbIO;

MOHMMAHUE IEHHOCTH MPaBWJI HHAMBUAYaJbHOTO M KOJUJIEKTMBHOTO OE€30I1aCHOrO TOBEACHUS B
CUTYaIUsX, YTPOXKAIOLIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUE TMOCJEICTBUN M HENMPHUSATUS BPEIHBIX MPUBBIYEK (YMOTPEOJICHUS aJIKOTOJIs, HAPKOTHKOB,
KYpeHHUs);

6) TPy10BOT0 BOCIIMTAHUS:

TOTOBHOCTB K TPYAY, OCO3HAaHHE IIEHHOCTH MacTepCTBa, TPYJAOTIO0HE;

TOTOBHOCTh K AaKTHUBHOM JIE€ATEILHOCTH TEXHOJOTUYECKOW U COLMAIBLHON HaIpaBJICHHOCTH,
CIOCOOHOCTh HHUIIMUPOBATD, TUTAHUPOBATH U CAMOCTOSITENILHO BBIMIOJIHATH TaKYIO 1€ATELHOCTD;
HWHTEpEC K pa3nyHbIM chepaM nmpodeccrHoHanbHON NeaTeTbHOCTH, YMEHNE COBEPIATh OCO3ZHAHHBIN
BBIOOD Oynymieit mpodeccuu 1 peann30BbIBaTH COOCTBEHHBIC )KU3HEHHBIE TUIAHBI;

TOTOBHOCTH U CITOCOOHOCTH K 00pa30BaHUIO U caMOOOPA30BAHMIO HA TIPOTSHKEHUU BCEH KU3HMU;

7) 3KOJIOTHYECKOT0 BOCIIUTAHMUSI:

9KOJIOTUYECKH 1€JIECO00Pa3HOE OTHOIICHHUE K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3emiie, OCHOBE €&
CYILIECTBOBAHUS;

TIOBBIIICHUE YPOBHS YKOJOTUUYECKOW KYJIbTYpPhI: MPUOOpPETEHNE OMBITA INIAHUPOBAHUS MOCTYIKOB U
OLICHKH UX BO3MOXHBIX MOCIIEICTBUM JIJISl OKPYXKAIOILIEH Cpebl;

OCO3HaHUE TJI00ATIEHOTO XapaKTepa KOJIOTHIYECKUX MPOOJIeM U MTyTeH NX PEIICHHS;

CIIOCOOHOCTh HCIOJB30BaTh MPUOOpPETaeMble MPU H3yUYECHUH OWOJNOTMHM 3HAHUS W yMEHUS MpH
pereHuu mpoosieM, CBSI3aHHBIX C PAlMOHATIBHBIM TPUPOIOTIONB30BaHUEM (COOIIOICHNE TIPABHUIT
MOBEJICHUSI B NIPUPOJE, HAMPABICHHBIX HA COXPAaHEHUE PAaBHOBECHUS B IKOCHCTEMaXxX, OXpaHy BHJIOB,
IKOCUCTEM, OMoCchepsl);

aKTUBHOE HENpPUATHE JCHCTBUN, MPUHOCAUIUX BPEA OKpYXarolled NPUPOJHOM cpene, yMEHHUe
MIPOTHO3UPOBATH HEOIATOMPHUSATHBIE DKOJIOTHYECKUE TMOCIIEACTBHUS MPEANPUHUMAEMBIX ICHCTBUMA U
MpeIoTBPAIIATh HX;

HaJU4YHe Pa3BUTOTO AKOJIOTHYECKOTO MBIIUICHUS, SKOJIOTUUECKOW KYJIbTYPHI, OMbITA NEATEIbHOCTH
SKOJIOTUYECKOM  HANpaBIIEHHOCTH, YMEHHUS PYKOBOJCTBOBAaTbCI HWMHU B  [IO3HABATEJIbHOM,
KOMMYHUKATUBHOHN U COIMATILHON MPAKTHUKE, TOTOBHOCTH K YUaCTHIO B MTPAKTUYECKOHN ACATEIHHOCTH
9KOJIOTUYECKON HAIPaBJIECHHOCTH;

8) IeHHOCTH HAYYHOTI'0 TIO3HAHUS

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH H
001IeCTBEHHOMN MPAaKTUKH, OCHOBAHHOT'O Ha JIMaJore KyJabTyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MeECTa B IMOJTHKYITYPHOM MHUPE;

COBEpIICHCTBOBAHUE SI3bIKOBOW M UMTATENIbCKOM KYJIbTYphl KaK CPEACTBAa B3aUMOJCHCTBUS MEXKIY
JIOJIbMU ¥ TIO3HAHUS MUPA;



MOHUMaHUe crenuUKH OHOIOTHH KaK HAyKH, OCO3HAHHS e€ posii B GOPMHUPOBAHHUU PAIIOHATIBHOTO
HAYYHOT'O MBIIIJICHUS, CO3JaHUHU I[EIOCTHOTO MPECTABICHHS 00 OKPYIKAIOIIEM MHPE KaK O ¢JIUHCTBE
MPUPOJIBbI, YEIOBEKa U OOIECTBA, B MO3HAHUH MPUPOIAHBIX 3aKOHOMEPHOCTEH U PEIICHUU MPOOIieM
COXpaHCHHMSI TPUPOTHOTO PABHOBECHS;

yOXKIEHHOCTh B 3HAYUMOCTH OHOJIOTHMHU Ul COBPEMEHHOW NHBHIIM3AIMU: OOECIEYCHUS HOBOI'O
YPOBHSI Pa3BUTHSI MEAUIMHBI, CO3/IaHUC TMEPCICKTUBHBIX OHOTEXHOJIOTHH, CIIOCOOHBIX pelIaTh
pecypcHble TPOOJIEMbI pa3BUTHS YEJIOBEYECTBA, IOMCKA TMyTeHd BbIXOJA W3 TIJI00ATBHBIX
HKOJIOTHYECKUX MPOOJeM U O00CCIEUCHHUsI Mepexojia K YCTOMUMBOMY Pa3BUTHIO, PAMOHATIBHOMY
MCII0JIb30BAHHUIO MPUPOIHBIX PECYPCOB M (POPMHUPOBAHKIO HOBBIX CTAHIAPTOB JKU3HHU,
3aWHTEPECOBAHHOCTh B MOJYYCHUN OMOJOTHYCCKUX 3HAHHMM B LEJISIX MOBBIIICHUS OOIIEH KYJIbTYPBI,
€CTECTBEHHO-HAYYHOW TIPAMOTHOCTH, KaK COCTaBHOW YacTH (YHKIIMOHAIBHOW TPaMOTHOCTH
oOyuatomuxcsi, GOpMHPYEMOU MPU U3YICHUN OMOJIOTHH;

MOHUMAHHUE CYIIHOCTH METOJIOB MO3HAHUS, MCIOIb3yEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH
MCIIO0JIb30BaTh MOJy4YaeMble 3HAHUS JUIS aHAIM3a U OOBSCHEHHUsS SIBJICHHU OKDPY)KAIOIIEr0 MUpa W
MPOMCXOAANINX B HEM M3MEHEHUH, YMEHHE Je/laTh 000CHOBAHHBIC 3aKIFOUCHHUS HA OCHOBE HAYYHBIX
(haKTOB U UMEIOIIUXCS JAHHBIX C IENIBIO TOJIYYCHHUS JOCTOBEPHBIX BHIBOJIOB;

CIMIOCOOHOCTh CaMOCTOSTEIILHO HCIOJB30BaTh OMOJOrMYECKHE 3HAHUSA ISl pEIleHHs MpodjeM B
peabHbIX KU3HCHHBIX CHTYAIUAX;

OCO3HAaHHE [IEHHOCTH HAy4HOH JEATEJIbHOCTH, TOTOBHOCTh OCYIIECTBISATH MPOCKTHYIO H
HCCIIEI0BATEIBCKYIO S TEIbHOCTh HHMBHUIYaIbHO U B TPYIIIIC;

TOTOBHOCTh M CIIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHHIO M CaMOOOPa30BaHMIO, K aKTHBHOMY
MOJYYCHUIO HOBBIX 3HAHUI 110 OMOJIOTMH B COOTBETCTBHH C JKU3HEHHBIMHU IMOTPEOHOCTSIMHU.

METANIPEAMETHBIE PE3YJIbTATbBI

MertamnpeaMeTHbIe pe3yJbTaThl OCBOCHHS Y4eOHOT 0 IpeiMeTa « buoorusy BKIIIOYA0T: 3HaUUMBbIE JIs
(GbopMHpOBaHMSI ~ MUPOBO33pEHHUSI  OOyYarOIIMXCAd  MEKIUCIUIUIMHAPHBIE  (MEXIIPEAMETHBIE)
o01IeHayYHbIe TTOHATHS, OTPaKAIOIINE LEJTOCTHOCTh HaAyYHOU KapTHHBI MUpa U CIIELU(PHUKY METOA0B
MTO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPIUsl, SIBJICHHUE, ITPOLIECC, CUCTEMA,
Hay4HbII (hakT, MIPUHLMUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHUs, UCCIIeIOBaHUE, HAOIIOIeHHE,
U3MEpEeHue, HKCHEPUMEHT W JIPYruX), yHHUBEpcalbHble ydeOHble JeHCTBUS (I103HABATENIbHBIE,
KOMMYHHUKATHBHBIE, PETYJISATHBHBIE), oOecnednBarouie (GopMUpoBaHHE  (YHKLIMOHAIBHOM
TPAMOTHOCTH ¥  COIMAJIBHOW KOMIETCHIIMM OOy4YaloIIMXCs, CIOCOOHOCTh  OO0YyYaromuxcs
HCIIOJIb30BAaTh OCBOEHHBIE MEXINCLUUIUIMHAPHBIE, MUPOBO33PEHUYECKHE 3HAHUS U YHUBEPCAJIBHBIC
yueOHbIE JeHCTBHS B O3HABATEIbHON U COLIMATIBHOM MPaKTUKE.

MeramnpeaMeTHble pe3yibTaThl OCBOCHMS HPOTPaMMbl CpeaHero oOIero oOpa30BaHUsS JOJKHBI
OTpaxkaTh:

OgByageHne YHMBEPCAJIbHBIMH Y4¢OHBIMH NI03HABATEIbHBIMH 1CHCTBUSIMU:

1) 6a3oBbIe JOrHYECKHUeE TeHCTBHUS:

CaMOCTOSITENIbHO (POPMYIMPOBATh U aKTYaJIM3UPOBATh MPOOIEMyY, pacCMaTpUBaTh €€ BCECTOPOHHE;
HCIOJIb30BaTh TMPU OCBOCHUM 3HAHUW TNPUEMBI JIOTMYECKOTO MBIIIJIEHUS (aHaiu3a, CUHTE3a,
CpaBHEHMSI, KIacCU(PUKAIIMH, 0000IIEHHS), PACKPBIBATH CMBICT OMOJIOTMYECKHX MOHATUN (BBIIEIATH
UX XapaKTepHble MPU3HAKU, YCTAaHABINBATH CBSI3U C APYTUMU MOHATHUAMHU);

ONPEAEIATh LIENIN JAEATEIbHOCTH, 3a/1aBas MapaMeTpbl U KPUTEPUM HUX JTOCTUIKEHUS, COOTHOCHUTH
Pe3yNbTaThl JEATEIILHOCTH C TOCTABIEHHBIMU LIESIMH;

HCIOJIb30BATh OMOJIOTUYECKUE TIOHATHS JU1s1 O0BsICHEHUS (PAKTOB U SIBJIICHUI KUBOM MPUPOJIBI;
CTPOUTH JIOTUYECKUE pacCyXJeHus (MHAYKTUBHBIC, JE€AYKTUBHbIC, IO aHAJIOTHH), BBISBISATDH
3aKOHOMEPHOCTH M MPOTHBOPEYHS] B PACCMATPUBAECMBIX SBICHUSAX, (OPMYIUPOBATH BHIBOJBI H
3aKIIIOYEHUS;

IIPUMEHSTh CXEMHO-MOJIENIBHBIE CPEJICTBA JUIs IPEICTABICHMSI CYLIECTBEHHBIX CBSI3€M U OTHOLLEHUI
B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTAX, a TaKkKe IMPOTHBOPEUYMM pPa3HOTO POJA, BBIABICHHBIX B
Pa3NUYHBIX HHPOPMALMOHHBIX HCTOUHUKAX;

pa3pabarbiBaTh IUIAH pELICHHUs NOpoOJeMbl ¢ y4ETOM aHalIM3a HUMEIOIIUXCS MaTepHalbHBIX U
HEMaTepUaIbHBIX PECYPCOB;



BHOCUTH KOPPEKTUBBI B JIEATEIHHOCTH, OIICHMBATh COOTBETCTBUE PE3YJIbTATOB LENSIM, OLIEHUBATH
PHUCKHU NOCIEACTBUM NEATENBHOCTH;
KOOPJIUHHUPOBATH U BBIMOIHATH pabOTy B YCIOBUSX pealbHOr0, BUPTYaIbHOIO U KOMOMHUPOBAHHOTO
B3aHMMOJCHCTBUS;
pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCIEI0BATEIbCKHE e CTBHS:
BJIa/IETh HABbIKAMH Y4eOHO-HCCIIEI0BATEIbCKON U MPOSKTHON AESITETbHOCTH, HABBIKAMU Pa3peleHuUs
npobseM, CHOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY ITOMCKY METOJOB PEIICHHS
MPAKTUYECKHX 3aJ1a4, IPUMEHEHHUIO Pa3IMYHbIX METOOB ITO3HAHNUS;
HCII0JIb30BaTh PA3JIMYHbIE BUJBI IE€ATEIBLHOCTH 10 MTOJYYEHUIO HOBOT'O 3HAHUS, €r0 MHTEPIPETALUHY,
peoOpa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CUTYalUsX, B TOM UYHUCJIE€ IPU CO3/IaHUU YYEOHBIX U
COLIMAJIbHBIX IPOEKTOB;
(GbopMUPOBATh HAYYHBIH TUI MBIIICHUS, BIIAJIETh HAYYHOW TEPMUHOJIOTUEH, KIIFOUEBBIMH MTOHSITHIMHU
U METOJaMH;
CTaBUTHh U (HOPMYIHUPOBATh COOCTBEHHBIC 33/1a4yll B 00pa30BaTENbHON JNEATEIBHOCTH M KHU3HEHHBIX
CUTYaLUsX;
BBISIBJISITH NPUYUHHO-CIIEICTBEHHBIE CBSI3W W aKTYalIM3UpPOBaTh 3a/lady, BBIIBHIaTh THIOTE3Yy €&
pelleHns, HaXOAUTh apryMEHThI JJIs T0OKa3aTeabCTBA CBOMX YTBEP)KICHHH, 3a7aBaTh IapaMeTpbl U
KPUTEPUU PELICHUS;
aHAJIM3UPOBATh IOJIyUEHHBIE B XOJI€ PEIICHUs 3aJaud pe3yJIbTaThl, KPUTHUYECKU OLEHUBATh HUX
JIOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSIX;
JlaBaTh OLEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;
OCYIIECTBIISITh  IICJICHANIPABICHHBIM IOMCK TEepeHoca CpelICcTB U CrHocoOOB  JAEWCTBUS B
podecCHOHABHYIO CPeny;
YMETh MIEPEHOCUTDb 3HAHUS B 103HABATEIbHYIO U MPAKTHUECKYIO 001aCTH KU3HEESTEIbHOCTH;
YMETbh UHTETPUPOBATh 3HAHMSI U3 Pa3HBIX MIPEIMETHBIX 001acTel;
BBIJIBUT'aTh HOBBIE MJIEH, Ipe/ularaTb OPUTMHANbHBIE MOJIXOAbI M PELIEHHs, CTaBUTh MPOOJIEMBbI U
3aJ1a4M, JOMYCKAIOIUE aJIbTEPHATUBHBIE PEIICHHUS.
3) paGora ¢ nnpopmanmeii:
OpPUEHTHPOBATHCS B PA3IUYHBIX HCTOUYHUKAX HHPOpMAIMHM (TEKCTe y4eOHOro mocooOusi, Hay4dHO-
MOMYJISIPHOI TUTEpaType, OMOJOTHUECKUX CIOBAPSIX U CIIPABOYHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX,
B UHTEepHeTe), aHaM3upoBaTh UH(POPMALIMIO Pa3IMYHbIX BUIOB U (JOPM MPEACTABICHUS, KPUTUUECKH
OLICHHUBATH €€ JJOCTOBEPHOCTh U HEPOTUBOPEUUBOCTE;
(dhopMynupoBaTh 3aMpOChl U MPUMEHSITh PA3JIMUHBIE METOJBI TIPU TIOMCKE U OTOOpPE OMOIOTUYECKON
uHpopMalnn, HEOOXOJUMOI [T BBIMOIHEHUS YUeOHbIX 3aa4;
npuoOpeTaTh  ONBIT  HCHOJb30BaHUS  HMH(YOPMALIMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
COBEpLICHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIIOIb30BaHMSI PA3JIMYHbBIX IOMCKOBBIX CUCTEM;
CaMOCTOSITENIbHO BbIOMpaTh ONTUMAbHYIO (QOpMY MpeAcTaBieHUs OuoJOorndyeckod HHQOpMaIu
(cxemsl, rpauKHy, IMarpaMMbl, TaOJIHIIbI, PUCYHKH U JPYroe);
WCIIOIh30BaTh HAYYHBIN SI3BIK B KA4€CTBE CPEJCTBA MPH paboTe ¢ Omojornueckor uWHpOpMarmen:
OPUMEHATh XUMHUUYECKHe, (HU3UYECKHe U MaTeMaTHYeCKue 3HAaKU W CHUMBOJBI, (OPMYIHI,
ab0peBHaTypy, HOMEHKIJIATYPY, UCIIOIb30BaTh U MPE0OPa30BhIBATh 3HAKOBO-CUMBOJINYECKHE CPEICTBA
HarJIsiJHOCTH;
BJIa/IETh HAaBBIKAMU pAaclO3HAaBaHMsS M 3allUThl MH(pOpManMM, WHGOOPMALMOHHONW OE€30MacHOCTH
JUYHOCTH.
OBnajgeHue yHMBePCAJIbHBIMH KOMMYHHMKATHBHBIMH A€l CTBUSIMM:
1) o6menne:
OCYILIECTBIISITh KOMMYHHUKAllUM BO Bcex cdepax KHU3HM, aKTHBHO YYacTBOBaTh B JMAJOre WIH
JMCKYCCHH TIO CYIIECTBY 00CYKAaeMoil TeMbl (YMEHHUE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh CY)KICHHS
OTHOCHUTENIbHO BBIMIOJHEHMs MpeajgaraeMoi 3aJaud, YYUTHIBaTh HMHTEPEChl M COTJIACOBAHHOCTD
MO3ULMHI IPYrMX YYaCTHUKOB AMAJIOTa WIN AUCKYCCUN);
pacrno3HaBaTh HeBepOaJdbHbBIE CpEACTBA OOIIEHUS, MOHUMAaTh 3HAYEHUE COIMAJIbHBIX 3HAKOB,
NPENOChIIOK BO3HUKHOBEHUS KOH(IMKTHBIX CUTYallMil, YMETb CMSTr4aThb KOH(JIUKTBI M BECTH
MIEPETOBOPHL;



BJIA/IETh PA3IMYHBIMU CIIOCOOaMHU OOIICHUS M B3aUMOCHCTBH S, TOHUMATh HAMEPEHUS IPYTUX JIIOJIEH,
MIPOSIBIISATH YBAXKUTEIHLHOE OTHOIICHHE K COOECETHUKY U B KOPPEKTHOH (hopme HopMynrpoBaTh CBOH
BO3PaKECHUS,

Pa3BEPHYTO M JJOTMYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCTIOIb30BAHUEM S3BIKOBBIX CPEJ/ICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTD:

MOHMMATh ¥ WCIOJb30BATH MPEUMYIIECTBA KOMAHIHON W MHIMBHIYaJIbHON pabOThI NMpU pEIICHUH
OMOJIOTHYECKOW MpOoOJIeMbl, OOOCHOBBIBaTh HEOOXOAMMOCTh TNPUMEHEHHS TPYNIOBBIX (HopM
B3alMOJICICTBUS NpU PELICHUH YueOHOU 3a1auH;

BBIOMpATh TEMATUKY U METOJIbI COBMECTHBIX JCUCTBUI C yU4ETOM OOILIUX UHTEPECOB U BO3ZMOXKHOCTEH
KaXX/I0TO 4JIeHa KOJUIEKTUBA;

MPUHUMATD LI€JTH COBMECTHOM /1eATeIbHOCTH, OPTaHNU30BbIBATh U KOOPAMHUPOBATH JEUCTBUS IO €€
JOCTH)KCHMIO: COCTAaBJIATH IUIAH JEHCTBHUM, pacHpeneisiTh POJIM C YY4ETOM MHEHUHM Y4YaCTHUKOB,
00CYyXXIaTh pe3ylbTaThl COBMECTHON paboThI;

OLICHUBATh Ka4eCTBO CBOEro BKJIaJa M KaXKJIOT0 y4YacTHMKAa KOMaHAbI B OOLIMI pe3ynbTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;

npeJuIarath HOBBIE MMPOEKTHI, OLICHUBATh HJICH C MO3UIIMKA HOBHU3HBI, OPUTHHAIBHOCTH, TIPAKTUIECKOM
3HAYUMOCTH;

OCYIIECTBIISITh TIO3UTUBHOE CTPATETHYECKOE IIOBEICHUE B PA3JIMYHBIX CHTYalUsX, MPOSBISTH
TBOPUYECTBO U BOOOpaskeHUE, ObITh MHULIMATUBHBIM.

OgiajieHne YHHUBEPCAIBLHBIMH PeryJssTHBHBIMU 1€ CTBUAMU:

1) camoopranu3anus:

WCIOJIB30BaTh OMOJIOTUYECKUE 3HAHUS JJISl BBISABICHHS MPOOJIEM M WX PEIICHUS B JKU3HEHHBIX H
y4eOHBIX CUTYaIHIX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKMX 3HAHUH II€JIeBbIE I CMBICIIOBBIE YCTAHOBKH B CBOMX JICHCTBHUSX
Y TIOCTYIKaX MO OTHOILEHUIO K )KUBOM MPUPOJIE, CBOEMY 3/I0POBBIO U 3/I0POBBIO OKPY)KAOLIHX;
CaMOCTOSITENTFHO OCYIIECTBIIATH MO3HABATENBHYIO JICATEIBHOCT, BBISBISTH MPOOJIEMBI, CTaBUTh H
(dbopMyIMpOBaTh COOCTBEHHBIE 337]aull B 00pa30BaTEIbHOM NEATEIbHOCTH U )KU3HEHHBIX CUTYAIHSIX;
CaMOCTOSITENTHO COCTaBIISITh IUTAH peIIeHHs TpoOJeMbl ¢ YYETOM HMEIOIIUXCS PECYpCOB,
COOCTBEHHBIX BO3MO>KHOCTEH U MPEANOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CHTYAIIHsIM;

paclIMpsATh paMKU y4eOHOT0 peIMeTa Ha OCHOBE JIMYHBIX MPEANOUTEHHIA;

JeTIaTh OCO3HAHHBIN BHIOOD, apTYMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHNUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CTIIOCOOCTBOBATh (DOPMHUPOBAHUIO H TPOSBICHHUIO IUPOKOH 3PYIWIIMK B Pa3HBIX OOJACTIX 3HAHUM,
MOCTOSIHHO MOBBIIIATH CBON 00pa30BaTeNbHBIN U KyJIbTYpHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OI[EHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTHUBBI B 1€ TEIHOCTh, OLIEHUBATh COOTBETCTBHUE
Pe3yabTATOB LEISIM;

BJaJIeTh HaBBIKAMHU IIO3HABATEJIIbHOM pedieKCHH KaK OCO3HAHMS COBEpIIAEMBbIX JACUCTBUI H
MBICITHTEIBHBIX MPOIECCOB, MX PE3yIbTaTOB M OCHOBAHWH, MCIIOIB30BATh MPUEMBI peIeKCHH TSt
OLIEHKU CUTYalllH, BBIOOpA BEPHOTO PELICHMS;

YMETh OLIEHUBATh PHUCKH U CBOEBPEMEHHO MPUHUMATD PEUICHUS IO UX CHIDKEHHIO;

MIPUHUMATHh MOTHBBI U apTYMEHTHI JPYTUX NIPU aHAIHU3E PE3YIbTaTOB IEATEILHOCTH;

3) npuHsATHE CeOs U APYTHUX:

NPUHUMATD ce0s, TOHUMast CBOM HEJOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI M QpTYMEHTHI IPYTUX MPH aHAIIN3€ PE3YNIbTaTOB ACITEIHHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OLUIHMOKH;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUH JIPYrOro YeJIOBeKa.

HNPEAMETHBIE PE3YJIBTATBI

[IpenmertHsie pe3ynbTaThl ocBoeHHs nporpaMmbel COO no Ouonoruu Ha 6a30BOM YpPOBHE BKIIOYAIOT
crenuduueckue as yueoHoro npeamera «buonorusy HaydHble 3HaHUS, YMEHHSI U CIIOCOOBI IeHCTBUI
[0 OCBOCHHUIO, MHTEPIpPETAlMd M NMPEOOpPa3OBAaHHUIO 3HAHHM, BBl JEATEIBHOCTH MO IMOIYYCHHIO
HOBOT'O 3HAHMSI U MPUMEHEHHUIO 3HAHUW B PAa3IMYHBIX Y4EOHBIX CUTYallUsX, a TaKKE B pealbHbBIX



KU3HEHHBIX CHUTYyalUsX, CBSI3aHHBIX C Ouonoruei. B mporpamme mnpeaMeTHblEe pe3ybTaThl
MIPEJICTaBJICHBI 10 TOJaM O0yUYeHUSI.

[IpenmMeTHbIe pe3ynbTaThl OCBOEHUS yueOHOTo mpenmera «buonorus» ¢ 10 Knacce NOMKHbBI
OTpaXkaTh:
c(hOpMUPOBAHHOCTH 3HAHHUI O MeCTe U POJId OMOJIOTHMH B CHUCTEME HAYYHOI'O 3HAHUS €CTECTBEHHBIX
HayK, B (OPMHpPOBAHWUH COBPEMECHHON €CTECTBCHHO-HAYYHOHW KAapTHHBI MHpPAa ¥ Hay4YHOTO
MHPOBO33PEHHUS, O BKJIAJE€ POCCHMCKUX M 3apyOEKHBIX Yy4EHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH,
(YHKIIMOHATTLHOW TPaMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a71a4;
YMEHHE PacKpbIBaTh COAepkKaHHe OMOJOTUYECKMX TEPMUHOB U TOHATUMN: )KU3Hb, KJIETKA, OPraHU3M,
MeTabonu3M (0OOMEH BEHIECTB M MPEBpAICHHE YHEPrUH), TOMEOCTa3 (CaMOperylisius), YpOBHEBas
OpraHm3anus JKUBBIX CHCTEM, CaMOBOCIpPOU3BEACHHE (PENpONyKIUs), HACIEACTBEHHOCTD,
W3MEHUYUBOCTbH, POCT U PA3BHUTHUE;
yYMEHHE U3JIarath OUOJIOrMYecKrue TeopHuH (KJIETOYHasl, XpOMOCOMHas, MyTallMOHHAs, [EHTpaIbHas
JlorMa MOJIEKYJIsipHOM Omosiorun), 3akonsl (I'. Mennens, T. Moprana, H. 1. BaBunosa) u yuenus (o
[IEHTPaX MHOT000pa3us M MPOMCXOXKIEHUS KyIbTypHbIX pacteHuil H. V. BaBunosa), onpenensite
TPaHUIBI UX IIPUMEHUMOCTH K KUBBIM CHCTEMAM;
yYMEHHE BJAJIeTh METOJaMH HAay4yHOTO IO3HAaHWsS B OMONOrMM: HAOIIOJIEHUE U OMHCAHUE >KUBBIX
CUCTEM, MPOICCCOB M SBJICHHM, OpPTaHM3alHs M MPOBEICHUE OMOJOTMYECKOrO SKCIICPUMEHTA,
BBIIBIDKEHUE THUIIOTE3bl, BBISIBICHHUE 3aBUCIMOCTH MEXK/y UCCIIETyeMbIMU BEJIMUYUHAMU, OObSICHEHNE
MOJIYYCHHBIX PE3YJIbTATOB, UCIOJB30BAHHBIX HAYYHBIX TIOHATUN, TEOPUN M 3aKOHOB, YMCHHUE JICIaTh
BBIBOJIbI HA OCHOBAHUU MOJyYEHHBIX PE3YyIbTaTOB;
YMEHHE BBIJICISATh CYINICCTBCHHBIE NPH3HAKA BHPYCOB, KIETOK TPOKAPUOT H  IYKAPHOT,
OJTHOKJICTOYHBIX W MHOTOKJIETOYHBIX OpPraHHU3MOB, OCOOEHHOCTH MPOIECCOB: OOMEHa BEUIECTB U
MIPEBpAIICHUS. SHEPTUH B KIETKE, (OTOCHHTE3a, IUIACTHYECKOTO M JHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MHTO03a, MEi03a, OIIOJOTBOPEHMSI, Pa3MHOXKEHHS, HHIWBUIYaIbHOTO Pa3BUTHI
opraHu3ma (OHTOTEHE3);
YMEHHE MPUMEHSATH MOTyUYSHHbIE 3HAHUS 11 O0BSICHEHHSI OMOJIOTMYECKHX MTPOLIECCOB U SIBICHUH, TSI
MPUHATHS MPAKTUYCCKUX PEIICHUN B MOBCEIHEBHOW KHU3HU C IEIbI0 OoOecrieueHus Oe30MacHOCTH
CBOETO 3JI0POBbS U 3JI0POBbSI OKPYKAIOMIMX JIFOJIeH, COOMIOIEHUSI HOPM TPAaMOTHOTO MOBEJCHUS B
OKpY’Kalolel TMPUPOTHON cpene, MOHMMaHHE HEOOXOIWMOCTH HCIOJIb30BaHUS JTOCTHIKEHUHN
COBpPEMEHHOM OMONIOTUU M OMOTEXHOJIOTHH TSl palliOHAILHOTO MPUPOIOTIOIb30BAHMUS;
YMEHHE pellaTh JJIEMEHTApPHBIE TEHETHYECKHE 3a/J1ayd Ha MOHO- W JAWTHOPHUIHOE CKPEIIMBAHHE,
CIIETNIEHHOE HaclieJI0BaHHE, COCTABIATh CXEMbl MOHOTHOPUIHOTO CKpEIIMBAHUS TSl MPEICKa3aHUS
HACJICJIOBaHUS MPU3HAKOB Y OPTaHU3MOB;
YMEHHE BBIMIOJHATH JIA0OpaTOpHBIE W IMpaKTUYECKHe paboThl, COONIOAATh MpaBuiIa Mpu paboTe C
y4eOHBIM U 1a00paTOPHBIM 000PYIOBaHUEM;
YMEHHE KPUTHUYECKH OLIEHWBATh U MHTEPIPETUPOBATH MH(OPMAINIO OMOIOTHYECKOTO COJEpKaHus,
BKIJIFOYAIONIYIO TICEBJIOHAYYHBIC 3HAHHWS W3 PA3JIMYHBIX HCTOYHHKOB (CpeICTBA MAacCOBOWM
nH(OpMaIIUY, HAYIHO-TIOMYIISIPHBIE MAaTEPUAIIBI ), STHUECKHUE aCTIEKThl COBPEMEHHBIX HCCIIEI0BaHUH B
OHMOJIOTHH, MEUIIMHE, OMOTEXHOJIOTHH;
YMEHHE CO3/1aBaTh COOCTBEHHBIE MHCHMEHHBIE U YCTHBIE COOOIIEHUs, 0000IIasi OMOIOTHYECKYIO
MH(OPMAIIHIO U3 HECKOIBKUX HCTOYHHKOB, TPAMOTHO UCTIOIH30BaTh MOHITHWHBIN armapaTt OMOJIOTHH.

[IpenmerHble pe3yabTaThl OCBOCHUs yueOHOro mnpenmera «buonorus» ¢ 11 knacce NOMKHBI
OTpaXKaTh:
c(OPMHPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJOTMM B CHCTEME HAyYHOI'O 3HAHHS €CTECTBEHHBIX
HayK, B (OpMHpOBaHMHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa W HAYYIHOTO
MHUPOBO33PEHUS, O BKIJIAJE POCCHUICKHX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OHOJIOTHH,
(YHKIIMOHATHLHON IPAMOTHOCTH YeJIOBEKA ISl PEIICHUS )KU3HEHHBIX 33]1a4;
YMEHHE PACKPBIBATh COACPKAHNE OMOJIOTUIECKIX TEPMUHOB U TIOHATUI: BUJI, TIOMYJISLUS, TEHOPOH],
ABONIONNS, JBIWKYIIUE CUJBI  ((DakTOpbI)  SBOJIONHMH, MPUCIIOCOOJEHHOCTh  OPraHU3MOB,
BUZI000pa30BaHue, SKOJOrHYECKHE (PaKTOPbI, IKOCUCTEMA, MPOAYLIEHTbI, KOHCYMEHTHI, PEIyLIEHTHI,
LIeTIA TTUTAHUSI, SKOJIOTUYECKast MUpaMuia, OnoreoreHo3, ouocdepa;



yMeHHE H3jaraTh OMoJorudeckue Teopuu (dBosonuoHHas Teopus Y. JlapBuHa, cuHTeTHYecKas
TEOpUs SBOJIIOLIMH ), 3aKOHBI M 3aKOHOMEPHOCTH (3apozapiiieBoro cxojctsa K. M. bapa, uepenoBanus
IVIaBHBIX HampaBiieHWd u nyTtedl sBomouuu A. H. CeseprioBa, ydenuss o Oumocdepe B.
. BepHaackoro), onpeaensiTh TPaHUIIbl X TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yMEHHE BIaJIeTh METOJaMU HAY4YHOIO MO3HAHMS B OHOJOTHH: HAONIOJEHHWE M ONHCAHHUE KUBBIX
CHCTEM, TPOLIECCOB M SBJICHUH, OpraHu3alys M TNpOBelIeHHE OWOIOTHYECKOro 3KCIIEPHMEHTA,
BBIIBH)KEHUE THIOTE3bI, BBISIBICHNUE 3aBUCUMOCTH MEX]y HCCIIEyeMbIMH BEIMUMHAMU, OOBSICHEHHE
MOJIYYEHHBIX PE3YJIbTATOB, MCIOJIB30BAHHBIX HAYYHBIX TIOHATUN, TEOPUN U 3aKOHOB, YMEHHUE JICTIaTh
BBIBOJIbI HA OCHOBAHUU MOJYYEHHBIX PE3y/IbTaTOB;

YMEHHE BBIJICISTH CYIIICCTBCHHBIC TPU3HAKU CTPOCHUS OMOIOTUYECKUX OOBEKTOB: BUOB, TIOMYJISIIUH,
MPOJYLIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OMOTeOLIEHO30B U SKOCUCTEM, OCOOCHHOCTH MPOIECCOB:
HACJICJICTBEHHOW WM3MEHUYUBOCTH, €CTECTBEHHOTO OTOOpa, BUIA000pA30BaHUS, MPUCIOCOOICHHOCTH
OpPraHU3MOB, JIEHCTBUSI IKOJIOTMYECKUX (AaKTOPOB HA OPTraHU3MBI, MEPEHOCA BEIIECTB U IMOTOKA
SHEPIUU B SKOCHCTEMaX, aHTPOTIOTCHHBIX H3MEHEHHUH B DKOCUCTEMAaX CBOCH MECTHOCTH, KPYrOBOPOTa
BEIIECTB U OMOT€OXMMUYECKUX [IUKIIOB B Ouocdepe;

YMEHHE IPUMCHSTH TIOJydeHHBIC 3HAHUS TSI O0BSICHEHHS OMOJIOTUIECKHX IPOIIECCOB U SIBJICHUM, JIJIS
MPUHATHS IPAKTUYECKUX PELICHUI B MOBCEIHEBHOW KH3HU C LIEJbI0 oOecreueHus: 0e30MacHOCTH
CBOETO 3/I0pPOBbS U 3710POBbsI OKPYKAIOIIMX JItOJIeH, COOII0IEHUSI HOPM I'PaMOTHOI'O IOBEJCHUS B
OKpYy)Xarollled NPUPOTHON cpelne, MOHUMaHHEe HEOOXOJUMOCTH HCIONIb30BaHUS JOCTHKEHHM
COBPEMEHHOM OMOJIOTHY JIJIsl pAallHOHAIEHOTO IPUPOAOTIOIH30BAHNUS;

YMEHHE pEellaTh 3JIeMEHTapHble OMOJOTHYECKHE 3a/1ayl, COCTABJIATH CXEMbl MEPEHOCa BEIIECTB U
SHEPruM B 3KocucTeMax (Lenu MUTaHus);

YMEHHE BBINIOJHATh J1IA0OpPATOpPHbIE W IMPaKTUYECKHE padoOThl, cCOONI0IaTh MpaBWiia Mpu paboTe c
Y4eOHBIM U J1a00paToOpHBIM 000pyI0BAHUEM;

YMEHHE KPUTHUYECKH OLIEHWBATh U MHTEPIPETUPOBATh MH(POPMAIHIO OUOIOTHYECKOTO COJEpIKAHUS,
BKJIIOYAIOIIYIO TICEBAOHAYYHbIE 3HAHWS W3 PAa3IUYHBIX HMCTOYHUKOB (CpPEICTBAa MacCOBOM
nH(poOpMalUY, HAYYHO-TIOMYJSIPHBIE MaTepHalibl), paccMaTpUBaTh TJI00ANbHBIE JKOJIOTUYECKUE
po0GJIEMbl COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHHE CO03/1aBaTh COOCTBEHHBbIE NMHUCHBMEHHBIE M YCTHBIE COOOLIEHHs, 00001as OMOJIOrMYecKyro
MH()OPMAIIHIO U3 HECKOIBKUX HCTOYHHKOB, TPAMOTHO UCTIOIh30BaTh MOHITHWHEIN anmapaTt OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC

Ne | HaumeHOBaHME pa3ieiioB H

KonunuectBo uacoB

OnexTpoHHble (UHU(POBHIC)

I/T1 | TEM IPOTrpaMMBbI Bcero | Kourponbabie | [IpakTnueckue | 00pa3oBaTesbHbIE PECYpPCHI
paboThl paboThI
1 buonorus kak Hayka 2 0.5 bubnuoteka HOK
https://m.edsoo.ru/7f41c292
2 JKuBple cucremMbl H  HX 1 bubnmoreka LHOK
OpTraHu3aIus https://m.edsoo.ru/7f41c292
3 XUMHUYECKUI  COCTaB U 8 1 bubnmoreka LHOK
CTPOCHUE KJICTKH https://m.edsoo.ru/7f41c292
4 KuzuenesreabHOCTb KJIETKH 6 Bbubnuoreka LHOK
https://m.edsoo.ru/7f41c292
5 PasmMHOXeHUE u 5 1 bubnmoreka LHOK
WH/IMBUYalIbHOC Pa3BUTHE https://m.edsoo.ru/7f41c292
OpTaHHU3MOB
6 HacnencrBeHHOCTD u 8 15 bubnuoreka LHOK
U3MCHYMBOCTh OPTaHU3MOB https://m.edsoo.ru/7f41c292
7 Ceneknus OpraHu3MOB. 3 bubnuoreka LHOK
OCHOBBI OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
8 PezepBHOE Bpems 1 bubnmnoreka HOK
https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO | 34 0 4
YACOB I10 [TIPOTPAMME
11 KJIACC
Ne | HaumenoBanue paznenoB u | KonmudectBo yacoB DnekTpoHHbIe (UHU(POBbHIE)
/I | TEM IPOrpaMMBbl Bcero | Koutpomnbabie | [IpakTrueckue | 00pa3oBaTelIbHBIE PECYPCHI
paboThI paboThI
1 DBOIOIMOHHAS ONOIOT U 9 1 Bbubnuoreka HHOK
https://m.edsoo.ru/7f41cc74
2 Bo3HUKHOBEHHE U pa3BUTHE 9 0.5 bubnuotexa HOK
KHM3HU Ha 3emiie https://m.edsoo.ru/7f41cc74
3 OpranusMsl U OKpyXKaromas 5 1 bubnuotexa HOK
cpena https://m.edsoo.ru/7f41cc74
4 Coo0miecTBa u 9 bubnuoreka HOK
9KOJIOTHYECKHE CUCTEMBI https://m.edsoo.ru/7f41cc74
5 PesepBHOE Bpems 2 bubnuotexa HOK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO | 34 0 2.5

YACOB I10 ITPOTPAMME
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