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COJAEP/KAHUE OBYYEHUA

10 KJIACC

Tema 1. buonorns kak Hayka.

buonorus xak Hayka. CBsi3b OMONOrMH C OOIIECTBEHHBIMH, TEXHUYECKMMH M JAPYTUMH €CTECTBEHHBIMH HayKaMH, (uiIocopuei, 3TUKOM,
ACTETUKON U TipaBoM. Pons Omosoruu B (GOpMUPOBAHUN COBPEMEHHOW Hay4YHOH KapTHHBI Mupa. CucteMa OMOJIOTHYECKUX HAYyK.

MerTobl TO3HAHUS )KUBOM TPUPOIbI (HAOII0IEHUE, SKCIIEPUMEHT, OIMCAaHuE, U3MEpEHHUE, KiIacCu(pUKAIIHs, MOJCTUPOBAHHIE, CTATUCTUYECKas
00paboTKa TaHHBIX).

JdeMoHcTpanum:

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

Tabauirel U cxeMbl: « MeTO/IbI TO3HAHUS JKUBOW TIPUPOIBI».

JlabopaTopHble H IpaKTHYecKHe padoThI:

[Tpaktnyeckas padora Ne 1. «/cronp30BaHNe Pa3THMUHBIX METOJIOB NP U3YYEHUH OHMOJIOTMYECKHX 00BEKTOBY.

Tema 2. 7KuBble cHCTeMBbI U HX OPraHU3ALM.

JKusbie cucreMsl (6rocucTEMBI) Kak MpeAMET U3ydeHus: ononorur. OTINYHE )KUBBIX CUCTEM OT HEOPTaHUYECKON TPUPOIBI.

CpoiicTBa OuocHucTeM M MX pa3HOOOpaszue. YPOBHM OpraHu3aluu OMOCHUCTEM: MOJIEKYJSPHBIM, KIETOYHBIN, TKAHEBBIA, OPraHM3MEHHBIMH,
MOMYJISIIUOHHO-BUIOBOM, SKOCHCTEMHBIH (OMOTe0IeHOTHIECK i), OnoChepHBIH.

JdeMoHcTpanum:

Talnuiet u cxembl: «OCHOBHBIE MTPU3HAKH KU3HI», «YPOBHHU OPraHU3aLUH KUBOU IPUPOIBI.

Ob6opynoBanue: moaens Mojekyisl JJHK.

Tema 3. XumMnueckuii cOCTaB H CTPOCHHE KJIETKH.

XUMHUYECKUN COCTaB KIIETKH. XMUMHUYECKUE DIEMEHTBI: MAKPOIIEMEHTBI, MUKPO3JIEMEHTHL. Bola 1 MUHEpaJIbHBIC BEILIECTBA.

@OyHKIMHU BOJBI 1 MUHEPAIBbHBIX BEIECTB B KieTke. [loaep:kanue ocMOTHYECKOro OanaHca.

benxu. CocraB u crpoeHue 0eKoB. AMHHOKHUCIIOTBI — MOHOMEpHI OenkoB. He3aMmeHumble 1 3aMEHUMbIe aMUHOKHUCIOTHI. AMHHOKHCIIOTHBIH
COCTaB. YPOBHU CTPYKTYpbI OCIKOBOM MOJIEKYJIbI (IEpBUYHAS, BTOPUYHAS, TPETUYHASL U YETBEPTUYHAS CTPYKTYpa). XMMUYECKHE CBOMCTBA OEIKOB.
buonornyeckue pyHKIMU OEIKOB.

@®epmeHThl — Ouosiornueckue KatanuzaTopbl. CTpoeHue ¢epMeHTa: aKTUBHBIA LEHTp, cyOcTpaTHas crenuduuHocts. KodepMmeHTsI
Burtamunsl. Otianunst epMEeHTOB OT HEOPTaHUYECKUX KaTalIu3aTopoOB.



YrneBoabl: MOHOCaxapuabl (TJII0K03a, pudo3a u 1e30Kcuprb03a), nucaxapuabl (caxapo3a, JaKTo3a) U MoJMcaxapuabl (Kpaxmall, TITUKOTEH,
HeJITI0103a). bruonornueckue pyHKIUN yTIeBOIOB.

Jlumuael: Tpurmuuepuasl, ¢ochomunuabl, crepounsl. [unpodmibHO-rHApOdOOHBIE CcBOMcTBAa. buonornueckne (yHKIMHM JIUIHIOB.
CpaBHEHHUE YTJIEBOJIOB, OCITKOB M JIMITUJIOB KaK HUCTOYHUKOB YHEPTUH.

Hyxneunossie kucnotel: JIHK u PHK. HykneoTuisl — MoHOMEpBI HyKIenHOBBIX KUCIOT. Ctpoenue u ¢pynkuuu JJHK. Ctpoenue u GpyHKImm
PHK. Buast PHK. AT®: ctpoenue u pyHKIHH.

[Mutonorust — Hayka o kjierke. KineTouHass Teopusi — npuMep B3auMOJEHCTBHS UJeH M (aKTOB B HAyYHOM IO3HAHMH. MeToabl U3yueHHs
KIIETKU.

Knerka kxak nemoctHas kuBas cucrema. OOmue nmpU3HAKM KIETOK: 3aMKHYTasi HapykHas MemOpana, moinekynsl JJHK kak renernueckwuii
amrmapar, cucreMa cuHTe3a Oelka.

Tumnbl kIeTOK: yKapuoTHUYecKast U MpokapruoTHueckas. OCOOEHHOCTH CTPOEHUS MPOKAPHOTHUECKON KieTKU. KieTounas crenka OakTepuid.
Crpoenue 3ykapuoTudeckoi kiieTku. OCHOBHBIC OTIUYHS PACTHTEIBHOMN, )KUBOTHOW U TPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJI€TOUHAs CTEHKA, ITMKOKAIHUKC, X (pyHKuu. [Tnasmatuueckas memOpaHa, e€ cBOMCTBa M (PYHKIIMH.
[Mutoruta3zma u e€ opranousl. OqHoMemOpannbie opranouab! kietku: DIIC, annapat I'onbmxu, 1u3ocoMbl. [1oryaBTOHOMHBIE OPraHOU B! KIETKH:
MUTOXOHAPHUH, Tu1acTUAbL. [Iporcxoxaenne MutToxoHapuil u actua. Buasl minactua. HememOpanHble OpraHouIbl KIETKUA: pUOOCOMBI, KIIETOYHBIH
LIEHTP, LEHTPUOJIH, PECHUYKH, )KT'YTUKH. DYHKIIMU OPraHOMI0B KJIETKU. BritoueHus.

Snpo — peryasaTopHbIi LeHTp KieTku. CTpoeHue sipa: saepHast 000JI04Ka, Kapuoria3Ma, XpoOMaThH, SAPbIIIKO. XPOMOCOMBI.

TpaHcnopT BelecTB B KIETKE.

JdeMoHcTpanum:

Hoptpertsl: A. JleBenryk, P. I'yk, T. llIBann, M. llnelinen, P. Bupxos, JIxx. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankinun, K. M. bap.

JInarpammel: «Pacnpenenenne XMMHUECKUX 3IEMEHTOB B HEXXUBOU IpUpoie», «PacnpeneneHne XuMUIeCKUX 3JIEMEHTOB B )KMBOM IPUPOJEY.

Tabnuuer u cxemsl: «Ilepuonuueckas TabaMIa XUMUUYECKUX JIEMEHTOBY», «CTpoeHHe MOJIEKYJbl BOAbl», «buocunres Oenka», «CtpoeHue
MOJIeKyJIbl Oemkay, «Ctpoenue ¢pepmenTay, «Hykiennosbie kucnotsl. JTHK», «Ctpoenne monekynsl AT®», «CTpoeHne 5yKapuOTHYECKOM KIETKI,
«CTpoeHHe KMBOTHOM KIETKM», «CTpOeHHE pacTUTENbHON KIeTKn», «CTpoeHue NpOKApUOTUYECKOW KIEeTKW», «CTpoeHue sapa KIETKN»,
«YTHeBoJbl», «JINMUIBD).

OO6opyioBaHKE: CBETOBOM MHUKPOCKOI, 00OpyJOBaHHE /AJsl MPOBEACHUS HAOMIOACHUH, W3MEPEHUH, HKCIEPHUMEHTOB, MHKpONpEnapaThl
PaCTUTENBHBIX, )KUBOTHBIX U OaKTEPHAIBHBIX KIETOK.

JlabopaTopHble H IPpaKTHYecKHe padoThI:

JlaGopatopnas paborta Ne 1. «M3ydyeHue KaTaauTUIECKO aKTUBHOCTH (DEPMEHTOB (Ha MpUMEpe aMUJIa3bl UM KaTaasbl)y.

JlaGopatopnass pabota Ne2. «M3yueHue CTpOeHHsI KIETOK pacTeHUH, >KUBOTHBIX M OakTepuil MOJ MHUKPOCKOIIOM Ha T'OTOBBIX
MUKpOIIpEenaparax U UX OMUCaHUEN.

Tema 4. JKuzneneiTeJbHOCTh KJICTKH.



OOMeH BeniecTB, iU METa00IN3M. ACCUMIIIAIHS (TUTACTUIECKII 0OMEH) ¥ IUCCUMUIISINS (DHEPTeTUYECKUit 00MEH) — IB€ CTOPOHBI €IMHOTO
nporecca Mmerabonu3ma. Poiib 3aKOHOB COXpaHEHHUs BEIIECTB M SHEPTUX B TOHUMAHUU METab0IM3Ma.

Tumnbr oOMeHa BemecTB: aBTOTPO(dHBIN U reTepoTpodHbINA. Poib pepMeHTOB B 0OMEHE BEIIECTB U MPEBPAILICHUN SHEPTUH B KIIETKE.

®otocunTe3. CBeToBas 1 TeMHOBas (a3bl poTocunTesa. Peakiuu potocunresza. pdexTuBHOCTH poTOoCHHTE3a. 3HAUeHHE (POTOCHHTE3a IS
KHU3HU Ha 3emuie. Bimsinue ycnoBuii cpepl Ha POTOCHHTE3 U CIIOCOOBI MOBBIIECHHSI €r0 MPOIYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUI.

XemocuHTe3. XeMOCHHTE3UpYIoIne OakTeprun. 3HaUeHHE XeMOCHHTE3a IS )KU3HU Ha 3eMIIe.

DHepreTuyecknii 0OMeH B KJIeTKe. PaciienieHue BelecTB, BbIICICHUE U aKKyMYJIMPOBAHUE HEPTUU B KIETKE. DTarbl 3HEPreTHYECKOTO
obmena. [nmkonms. bpoxenue u ero Buabl. KuciopomHoe oOKHCICHHE, WM KJIeTO4YHOe abixaHue. OxucinutensHoe (ochopuinpoBaHue.
D PeKTHBHOCTD SHEPTETUIECKOT0 0OMEHA.

Peakiun matpuunoro cuntesa. I'enerndeckas nnpopmanust u JJHK. Peanusanus renernueckoit napopmaruu B kietke. [ eHeTHUecKnit Koz
u ero cBoiictBa. Tpanckpunuus — MaTpudnblii cuate3 PHK. Tpancnsamus — buocunTes 6enka. Dtansl Tpancasinuu. KoaupoBanue aMUHOKUCIOT. Poib
pubocoM B OMOCHHTE3€E OelKa.

Heknerounsie ¢hopMmbl xxu3au — Bupychl. Uctopus otkpeitust BupycoB (1. Y. UBanoBckuii). OcOOEHHOCTH CTPOSHUS M KU3HEHHOTO LUKIIA
BUpycoB. bakrepunodaru. bone3nu pacreHuii, )KUBOTHBIX M YEJIOBEKa, BbI3bIBaEMble BHpycaMHu. Bupyc ummynonedunura yenoBeka (BUY) —
B0o30yaurens CIIMla. ObpaTHast TpaHCKpHUIILUS, peBepTa3a U uHTerpasa. [lpodunaktrka pacnpocTpaHeHUS BUPYCHBIX 3a00JI€BaHUM.

JdeMoHcTpanum:

Hoprpers: H. K. Konsuos, 1. . UBanosckuit, K. A. Tumupsizes.

Tabmuier u cxembl: «Tunbl mutanus», «Metabomu3my, «MUTOXOHIpU», «DHEpreTHUecKuit odMen», «Ximoporact», «DoTocuHTE3Y,
«Crpoenune IHK», «Ctpoenue u ¢pyHKIHOHUpOBaHHE TeHay, «CunTe3 Oenkay, «['enernueckuit kom», «Bupyce», «bakrepuodaru», «CtpoeHue u
*u3HeHHbIH 1uki Bupyca CI11/]a, Gakrepuodara», «Permkarus JJHK».

Ob6opynoBanue: moaenu-anmuMkanun «Yasoenue JJHK u tpanckpunuumsy, «buocunres Oenka», «CTpoeHHE KIECTKH», MOJIENb CTPYKTYPbI

JTHK.

Tema S. PazMHoOKeHHe M HHIMBUAYAIbHOE PA3BUTHE OPraHU3MOB.

Knerounslif muki, Win KU3HEHHBIA HUKI KieTkd. MaTepdaza u muros. Ilpomeccel, mporekaronue B uHTepdasze. Pernukanus — peakuus
matpuuHoro cuHte3a JIHK. Crtpoenune xpomocoMm. XpOMOCOMHBIH HAOOp — KapHOTHUIN. JMIUIOMIHBIA M TaljIOWIHBIA XPOMOCOMHBIE HAaOOPHI.
Xpomaruasl. Lluronornyeckue OCHOBBI pa3MHOKEHUS U UHIUBUIyJIbHOTO Pa3BUTUS OPTaHU3MOB.

Henenue knetku — Muto3. Ctaauu muto3sa. [Iporieccsl, Mpoucxoasiue Ha pa3HbIX CTaAUSIX MUTO3a. bHoIOrn4eckuii CMbICII MUTO3A.

[Tporpammupyemasi ThOenb KIETKH — alloNTO3.

@opMbI Pa3MHOXKEHHUSI OPraHM3MOB: Oecriojioe W TMosoBoe. Buasl OGecronioro pa3sMHOXKEHHUS: AEJCHHE HAaIBOE, MOYKOBAHHME OJHO- H
MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHKe, BEreTaTUBHOE pa3MHOKeHHe. FICKyCCTBEHHOE KIIOHHPOBAHHE OPIaHU3MOB, €TI0 3HAUCHHUE IS CEJIEKLIUH.

[TonoBoe pa3MHOMXKEHHE, €r0 OTINYHUS OT OECIOIOTO.

Meiio3. Craguu meriosa. Ilponeccsl, mpoucxoasamue Ha cragusax meiosa. IloBenenue xpomocom B Melose. Kpoccunrosep. buonornueckuii
CMBICJI ¥ 3HAYE€HUE MEHO03a.



I"ameTorenes — npoiecc 00pa30BaHUs MOJOBBIX KJIETOK Y KUBOTHBIX. [10I0BbIE jKeTe3bl: CEMEHHUKH M STMUHUKU. OOpa3oBaHue U pa3BUTHE
MOJIOBBIX KJIETOK — TaMeT (CriepMaro30uf, SilleKiIeTka) — crepMaToreHe3 U oBorene3. OCoOEHHOCTH CTPOEHUS SHIEKIETOK M CIEPMaTO30HM/I0B.
OnnonorBopenue. IlapreHorenes.

WupuBuayanbHoe pa3BUTHE (OHTOTeHE3). DMOpPHOHAIBbHOE pa3BUTHE (AMOpHOreHe3). DTambl SMOPUOHAIBHOIO Pa3BUTHS y MO3BOHOUYHBIX
KUBOTHBIX: ApoOsieHue, racTpynsanus, opranoreHes. [locramOpuonansHoe pazButie. THUIBI MOCTIMOPHOHANBHOTO PAa3BUTHA: MPSMOE, HEMPSIMOe
(muurHOUYHOE). BriusiHMe cpespl Ha pa3BUTHE OPraHU3MOB, (DAaKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOXKAEHHBIE YPOJICTBA.

Poct u pa3zButue pacrenuil. OHTOreHe3 LIBETKOBOI'O PACTEHUS: CTPOEHUE CEMEHH, CTaIUU Pa3BUTHSL.

JdemoHcTpaumnu:

Tabmuuel u cxembl: «DoOpMBI Pa3MHOXKEHHUSI OpraHU3MOBY», «J[BOIHOE OIUIONOTBOpPEHHE Y IIBETKOBBIX pacTeHui», «BereratuBHoe
pasMHOXEHHE pacTeHui», «Jlenenune kieTku OakTepuit», «CTpoeHHE TMOJOBBIX KIETOK», «CTpoeHue XpOMOCOMBD», «KIIeTOUHBIN LUK,
«Permnukanus JAHK», «Muto3», «Meito3y, «IIpsmoe u Henpsimoe pa3BuTue», «I'aMeToreHe3 y MICKOMHUTAIONIUX U YeIoBeKka», « OCHOBHBIE CTaIUU
OHTOTI'EHE3a».

O6opyioBaHKe: MUKPOCKOII, MUKporpenaparsl «CrepMaTo30m/ibl MIIEKOIUTAIONIET0y, «SlilekIeTka MiIekonuTaomero», «Kapuokunes B
KJIETKaX KOpEIIKa JIyKay, MarHUTHasI MOAeNb-anmuinkanus «Jlenenue kietkm», moaens JJHK, monens MeradasHOl XpOMOCOMBI.

JlabopaTopHble H IpaKTHYecKHe padoThI:

JlaGoparopnas pabota Ne 3. «Habmonenue MuTo3a B KJIETKaX KOHUYMKA KOpEIIKa JTyKa Ha TOTOBBIX MUKPOIpErapaTaxy.

JlaGopatopHas pabota Ne 4. «M3yueHnue cTpoeHHs MOJOBBIX KJIETOK Ha TOTOBBIX MUKPOIPENapaTaxy.

Tema 6. HacencTBeHHOCTH U H3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3agaun reneTuku. Victopus pa3BUTHSA FeHETUKU. Poib UTONOrMH U SMOPHOJIOTMU B CTAHOBIICHUH I'eHETUKU. BKian poccuiickux
U 3apyOeXHBIX YYEHBIX B Pa3BUTUE TCHETUKU. MeToabl T'eHETUKH (TMOpUIOJIOrMYECKHM, IUTOTEHETHYECKUN, MOJIEKYJISIPHO-TEHETHYECKHA).
OCHOBHBIE T€HETUYECKHE MOHATHUSA. [ eHeTHUecKas CMUMBOJIMKA, UCIIOJIb3YyEMasi B CXEMaxX CKPELMBaHUM.

3aKOHOMEPHOCTH HacJeI0BaHUs IPU3HAKOB, ycTaHoBIIeHHBIE . Menaenem. MoHornOpuHoe ckpeluBanue. 3aKoH eIMHo00pa3us THOpuI0B
nepBoro nokosieHus. IlpaBuiio toMruHMpoBaHUs. 3aKOH pacllenIeHus Npu3HaKkoB. [ unore3a uncrorsl rameT. [lonHOE 1 HEOTHOE TOMUHUPOBAHUE.

JiurubpuiHoe cKpelrBaHue. 3aKOH HE3aBHCUMOIO HACJIEOBaHUS NMPU3HAKOB. LluToreHeTnueckne OCHOBBI AUTHOPUIHOTO CKPEIIMBAHMS.
Amnanusupyiolee ckpemuBanue. Mcmnonbp3o0Banue aHaIM3UPYIOLIEro CKPEIIMBaHUs I ONPEACICHUS TeHOTHUIIA OCOOH.

CuersieHHOe HacliefoBaHue Npu3HakoB. Pabora T. Moprana mo CIeNJeHHOMY HaclleZOBaHUIO T'eHOB. HapyieHue cleruieHus TeHOB B
pe3yabpTaTe KpOCCUHIOBEPA.

XpOMOCOMHasi TEOpUS HACIEICTBEHHOCTH. [ eHeTUUeCKue KapThl.

I'enernka nosia. XpoMOCOMHOE OIPENENEHNUE 0Ja. AyTOCOMBI M II0JIOBBIE XPOMOCOMBI. ['OMOraMeTHble M reTeporaMeTHblE OPraHU3MBbl.
HacnengoBanue npu3HaKkoB, CLEIUICHHBIX C II0JIOM.

N3meHunBOCTh. Buabsl M3MEHUYMBOCTH: HEHACIEACTBEHHAs W HacleICTBeHHas. Poib cpeabl B HEHACIEACTBEHHONM M3MEHYMBOCTH.
XapakTepucTuka MOJU(PUKAIIMOHHON U3MEHYMBOCTH. BapuanmonHslil ps v BapuanoHHas kpuas. Hopma peaxiuu npusHaka. KonguuecTBeHHbIE U
Ka4deCTBEHHbIE TIPU3HAKU U UX HOpMa peakiu. CBoiicTBa MOIM(UKAITMOHHONW U3MEHUNUBOCTH.



HacnenctBeHHasi, WM Te€HOTUNUYECKas, W3MEHYMBOCTh. KoMmOWHATHMBHAs WM3MEHYMBOCTh. MeHO3 W MOJOBOM IMpoiecc — OCHOBA
KOMOWHATHBHON U3MEHYMBOCTH. MyTalnMoHHas u3MeHUYUBOCTh. Knaccudukarus MyTanmii: reHHbIe, XpOMOCOMHBIE, TeHOMHBIE. YacToTa M PUYHHEI
MyTanui. Mytarennsie (akTopbl. 3aKOH TOMOJIOTHUECKUX PSIIOB B HAaceACTBeHHOM n3MenunBoct H. M. BaBunosa.

BuesaepHas HacI€ACTBEHHOCTb U U3MEHYUBOCTD.

I'enetnka denoBeka. Kapuorun yenoeka. OCHOBHbBIE METO/bI T€HETHKH YEJIOBEKA: T€HEAIOTHUYECKU, OIU3HEIOBBINA, ITUTOr€HETHUECKU,
OMOXMMUYECKUH, MOJIEKYJIIpHO-TeHeTHuYeckrii. COBpeMEHHOE ONpe/ieNIeHHE TeHOTUIIA: TIOJTHOT€HOMHOE CeKBEHUPOBaHHUE, FTEHOTUIIMPOBAHUE, B TOM
grcine ¢ nomotnbio [T1[P-ananuza. HacneacTBennslie 3a00/1eBaHUs YeTIOBEKa: TeHHBIE 00JIe3HH, 00JIE3HU C HACIIEACTBEHHON MPEApacoioKEHHOCTHIO,
XpoMocoMHBIe Oosie3Hr. CoMaTHuUeCKHe M TeHepaTHBHBbIE MyTanuu. CTBOJOBbIE KIETKH. [IpHHIMIBI 340pOBOro oOpas3a >KM3HM, JHATHOCTHKH,
npoQWIaKTUKA W JICYCHHS TEHETUYECKUX Oosie3Hel. MeIuKo-reHeTHYeCKoe KOHCYJIbTUPOBAHUE. 3HAu€HHE MEIUIMHCKON TeHETHKH B
MPEJOTBPALICHUH U JICYEHUH TeHETUYECKUX 3a00JIeBaHU YelloBeKa.

JdeMoHcTpanum:

Ioptpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumogees-Pecosckuii, H. 1. Bauios.

Tabnuuel 1 cxeMbl: «MOHOTHOPHUIHOE CKpEIIMBAaHUE U €r0 LUTOICHETHYECKass OCHOBa», «3aKOH pacLICIUICHHUS U €ro LUTOreHEeTHYecKas
OCHOBa», «3aKOH YHCTOTBI ramer», «Jlurnbpuanoe ckpemuBanue», «LluTororuyeckre OCHOBBI JUTMOPUAHOTO CKpELIMBaHUsD», «Meio3y,
«B3auMopnelicTBue aleNbHBIX TE€HOBY», «l['€HeTMdyeckue KapThl pPACTEHUM, XUBOTHBIX M 4YellOBEKa», «l'eHeTuka mosa», «3aKOHOMEPHOCTH
HACJIeIOBaHMsI, CLEIJICHHOTO ¢ ToJoM», «KapHoTHumbl yenoBeka M >KMBOTHBIX», «BuIbl nu3MeHUMBOCTHY, «MoaupHUKalMOHHAasT W3MEHYUBOCTDY,
«HacnenoBanue pesyc-gpakropa», «['eneTrka rpynm KpoBm», « MyTallMoHHasi ©U3BMEHUYUBOCTB.

O6opynoBanue: Mojenu-anuMkanun «MoHoruOpuaHoe ckpemuBanue», «HemnonHoe nomMuHuUpoBaHHE», «/IUrHOpUAHOE CKPEIIMBAHUEY,
«Ilepekpéct XxpoMocom», MUKPOCKOIT M MHUKpompenapat «Jlpozoduna» (Hopma, MyTtauuu (opMbl KpbUIbEB M OKpAacKu Tema), repdapuii «I opox
IIOCEBHOIN».

JlabopaTopHble H IpaKTHYecKHe padoThI:

JlaGoparopnast pabota Ne 5. «M3ydeHue pe3ylbTaToB MOHOTHOPUIHOTO M AUTHOPHIHOTO CKPEIIMBAHUSA Y JApPO30(QMIBI Ha TOTOBBIX
MHUKpOIIpernapaTax».

JlaGopatopHas padota Ne 6. «M3yuenue Moan(puKamOHHON U3MEHYMBOCTH, IIOCTPOCHUE BAPHUALIMOHHOTO Psia U BApUAILIMOHHON KPUBOD».

JlaGopartopHas pabota Ne 7. « AHau3 MyTauii y qpo30(uisl Ha FTOTOBBIX MUKPOIpENapaTaxy.

[Tpaktuyeckas padora Ne 2. «CocTaBiieHUE U aHATIM3 POJIOCIOBHBIX YEJIOBEKAY.

Tema 7. Cesekuusi oprann3moB. OCHOBbI OMOTEXHOJIOTUH.

Cenekuusi Kak HaykKa W Tpolecc. 3apoKJCHHE CeNeKIMU U aoMectukaius. Yuenue H. WM. BaBunoBa o 1eHTpax NpOUCXOXKICHUS U
MHOT000pa3usi KyJIbTYPHBIX pacTeHUU. LIeHTpbI MPOUCXOKICHNS JOMAIIHUX KUBOTHBIX. COpT, MOpoJia, ITaMM.

CoBpeMeHHBIE METOJbI CENeKIMH. MacCoBBI W MHIUBUAYAIbHBIH OTOOpPHI B CENEKIMH pacTeHH M KUBOTHBIX. OIEHKa IKCTephepa.
bnuzkopoacTBeHHOE CKpenBanne — UHOpUAKHT. YuncTast muHust. CKpeluBaHue YUCThIX TUHUN. [ eTeposuc, wim rudpuanas cuina. Heponctennoe
CKpelBanue — ayTopuaunr. Otnanénnas rubpuanzanus M e€ ycnexu. VICKyCCTBEHHBIM MyTareHe3 U IOJIyueHHe IMOJUIUIONIOB. JlOCTIKEHHS
CEJICKLIUU PACTEHUH, )KUBOTHBIX U MUKPOOPIaHU3MOB.



buoTexHonorus Kak orpacib NpOU3BOJCTBA. | eHHas MHXKeHepHs. DTamnbl co3ganus pekomOuHanTHOW JIHK m TpaHCreHHBIX OpraHU3MOB.
Knerounas wunxeHepus. Kiierounble KynbTypbl. MUKpPOKIIOHAJIBHOE pa3MHOXKEHUE pacTeHui. KioHMpoBaHHE BBICOKOIPOAYKTHBHBIX
CEeNTbCKOXO035ICTBEHHBIX OPraHU3MOB. JKOJIOTHYECKUE U dTHUecKue npodsieMsl. MO — reneTnyecku MO (UIIMPOBAHHBIE OPTaHU3MBI.

JleMOHCTpaLuu:

Ioprpersl: H. Y. BaBunos, Y. B. Muuypus, I'. 1. Kapneuenko, M. @. VBaHoB.

TaOnuue! 1 cxembl: kKapTa «LIeHTpBI TPOUCXOKICHUS 1 MHOT000pa3us KyJIbTYPHBIX pacTeHHi», «[lopoasl JoMaHux KUBOTHBIX», «Copra
KyJIbTYPHBIX pacTeHuit», «Ornanénnas rudpunusanus», «Padorer akamemuka M. @. BanoBay, «[lomummonnns», «OObEKTHl OHOTEXHOIOTUNY,
«Kiterounble KyabTyphl U KIIOHUpOBaHUE», « KOHCTpynpoBaHue U IEPEHOC FEHOB, XPOMOCOM.

OO6opyioBaHue: MyJISDKM TUIOIOB M KOPHEIJIOZOB AMKHUX (OPM U KYJIBTYpHBIX COPTOB pacTeHMid, repbapuii «CenbCKOX035iICTBEHHBIE
pacTeHusD.

JlabopaTopHble H IpaKTHYecKHe PadoThI:

Okckypeusi «OCHOBHBIE METOJBbI M JIOCTHDKEHHS CEJIEKLUU PACTeHUH M KMBOTHBIX (Ha CEJIEKIMOHHYIO CTaHIMIO, TUIEMEHHYIO (epmy,
COPTOMCIIBITATENbHBIM YU4aCTOK, B TEIUTMYHOE X035 CTBO, Ta00PATOPHIO arpOyHUBEPCUTETA MIIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBosroMOHHAs OHOJIOTHS.

[TpennocklIKu BOZHUKHOBEHHS 3BOJIIOLIMOHHON TEOpUHU. DBOIOLMOHHAS TEOPHUS U €€ MeCTO B OMONOruy. BiusHue 3BOIIOIMOHHON TEOPHH
Ha pa3BUTHE OMOJIOTHU U IPYTHX HAYK.

CupnerenbcrBa 3BotoLUU. [1ageoHTOIOrNYECKUE: TOCIEN0BATEIBHOCTD MOSBICHUS BUIOB B ITAJIEOHTOJIOIMYECKOM JIETOIIUCH, IEPEXOIHBIE
¢dopmbl. buoreorpaguueckue: cXoJcTBO U pazinyne hayH u Gop MaTepUKOB U OCTPOBOB.

DOMOpHOJIOTHYECKUE: CXOJCTBA M Pa3nius 3MOPHOHOB PA3HBIX BHJIOB MO3BOHOUYHBIX. CpaBHUTEIbHO-aHATOMHYECKHE: TOMOJIOTUYHBIC,
aHAJIOTUYHBIC, PYJUMEHTApHBIC OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUYECKUE: CXOACTBO MEXAaHU3MOB HACIEICTBEHHOCTH M OCHOBHBIX
MeTa0OJTMUECKUX MyTEH Y BCEX OPTaHU3MOB.

OpomtonmonHas teopust Y. [lapuna. Ilpeanoceliky BO3HMKHOBEHMS JapBUHM3MA. J[BWXKyIME CHIIBl 3BOJIOLMU BHUIOB 1o JlapBUHY
(130BITOYHOE pa3MHOXKEHUE TIPH OTPAaHMYECHHOCTH PECYPCOB, HEONpeaenEéHHas N3MEHYNBOCTb, 00ph0a 3a CyIeCTBOBAaHHE, ECTECTBEHHBII 0TOOD).

Cunrernueckas Teopus 3Boonnu (CTD) u e€ 0OCHOBHBIE MOJ0XKEHHUS.

MuxkposBosmonus. [Tomynsanus kak eIMHUIA BUAA U 3BOJIIOLUU.

JBmxymue cuiibl (pakTopbl) 3BONIONMK BHJIOB B MpHUpoae. MyTallMOHHBIM Ipoliecc U KOMOMHATUBHAsT U3MEHUMBOCTD. [lomynsunoHnHble
BOJIHBI U ipeii reHoB. M30i1s1us 1 MUTpaIusl.

EctecTBenHbIi 0TOOp — HanpaBisonuil pakTop BoOIOIHH. DOPMBI €CTECTBEHHOT0 0TOOpA.

[TprcnocoOIeHHOCTh OPraHU3MOB KakK pe3yJibTaT 3Botonuu. [IpuMepsl nprcrnocobaeHuii y opranu3MoB. ApoMop(ho3bl M U0 AN TAIIUH.

Bun u Bunoo6paszosanue. Kpurepun Buga. OcHOBHBIE (hOpMBI BUI000pa30BaHMsL: reorpaduuecKoe, IKOJIOrHIeCcKoe.



MaxkposBomonus. @opMbl 3BONIONUN: PHUIIETHYECKAst, TUBEPreHTHAsI, KOHBEpreHTHas, napaienbHas. HeoOpaTtuMocTh 3BOTIONHH.

IIpoucxoxaeHne oT HeclleUMaIU3UPOBAaHHBIX IpeaAKoB. [Iporpeccupyromas crienmanu3anus. AanTUBHAs paguariysl.

JdeMoHcTpanum:

Hoprpertst: K. Jlunnei, XK. b. Jlamapk, Y. lapsun, B. O. Kosanesckuit, K. M. bap, 3. I'ekkens, . Miomnep, A. H. CeBepiios.

TaOnuiet u cxembl: «Pa3BUTHE OPraHUYECKOT0 MUpa Ha 3eMIiey, «3apo/IbIIIN MO3BOHOYHBIX )KUBOTHBIX», « ApXeonTepHKC», «DopMbI 60pHObI
3a cymecTBoBaHue», «EctecTBeHHBIN 0TOO0p», «MHOroo0Opasue copTOB pacTeHHi», «MHoroodbpasue mNOpoJ >KUBOTHBIX», «llomymsaiumy,
«MyTanoHHasi U3MEHYMBOCTB», «Apomopdo3by, «HManoananranuuy, «OO0mas aerenepauus», «JIBmxymue cuisl sBomonun», «Kapra-cxema
MmapuipyTa mytemectsus Y. lapsuna», «bopn0a 3a cymectBoBanue», «IIpucnoco6ieHHOCTs Opranu3MoBy, «I eorpaduueckoe BUI000pa30BaHHE,
«DKOJOTHUECKOE BUA000pa30BAHHUEY.

O6opyioBaHKE: KOJUIEKIIMS HACEKOMBIX C Pa3IMYHBIMM TUIIAMHM OKpPACKH, HA0Op IJIOJOB M CeMsH, KoyueKius «l[Ipumepbl 3amuTHBIX
MPUCTIOCOOTICHUHN Y KUBOTHBIX», MOJIeNb « OCHOBHbIE HAIIPABICHUS IBOJIOLUI», 00bEMHAA MoieNb «CTPOEHUE TOJIOBHOTO MO3Ta MMO3BOHOYHBIX).

buoreorpaduueckas kapra Mupa, KojieKius «@opMbl COXpaHHOCTH UCKOTIAEMBbIX )KMBOTHBIX M PACTEHUI», MOENb anruiukaus «llepekpéct
XpOMOCOMY», BJIaKHbIE Tmpemnaparbl «Pa3Buthe Hacekomoroy», «Pa3BuTHe JArymkm», MHKpompenapar «/lpozoduna» (Hopma, MyTauuu (GOpMEI
KPBUIBEB U OKPACKH TETIA).

JlabopaTopHble H IpaKTHYecKHe padoThI:

JlaGopatopnas pabota Ne 1. «CpaBHeHHE BUAOB M0 MOP(POIOTHUECKOMY KPUTEPHION.

JlaGopatopHas paborta Ne 2. «Onucanue nNpucrnocoO0JICHHOCTH OpraHu3Ma U €€ OTHOCUTEIBHOTO XapakTepay.

Tema 2. Bo3HMKHOBeHMe M pa3BUTHE )KU3HH Ha 3emJie.

JloHay4HbIE MPECTABICHUA O 3apOXKIACHUM KM3HHU. HayuHble TUMOTEe3bl BOSHUKHOBEHMS JKM3HU Ha 3emiie: abMOreHe3 W IMaHCIEepMHUSL.
Xumudeckasi 3BONONUsA. AOUOTCHHBIM CHHTE3 OPraHUYECKUX BELIECTB M3 HEOPTaHWYECKUX. DKCIIEPHUMEHTAIBHOE MOATBEP)KICHHE XUMUYECKOM
sBomonu. HawanbHbie 3Tambel Ouosiornyeckoil sBomonuu. [umnoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX CTPYKTYpP U BO3HHUKHOBEHUE
IPOTOKJIETKU. [lepBbie KiIeTKH U uX 3BOMOLUA. POPMHUPOBAHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

Pa3Butue xu3Hu Ha 3emsie mo 3pam u nepuonam. Karapxei. Apxeiickas u mporepo3oiickas spbl. Ilaneo3oiickas 3pa u €€ mepuojsbl:
KeMOpHUICKHI, OpJJOBUKCKHUNA, CUITypUICKUMN, IEBOHCKHUA, KAMEHHOYT'OJIbHBIH, TEPMCKHUH.

Me3o301ickas 5pa U €€ epUObl: TPUACOBBIN, FOPCKUH, MEIIOBOM.

KaiiHo3oiickas spa u €€ nepuo/ipl: NajJeoreHoBbIN, HEOT€HOBBIHM, AaHTPOIIOT€HOBBIH.

XapakTepuCcTUKa KIMMaTa ¥ Fe0JOrnYecKuX MporeccoB. OCHOBHBIE 3TAIbl BOJIOIMU PACTUTENBHOTO U KUBOTHOTO MHpa. ApoMOp(O3bl y
pacTeHul U KUBOTHBIX. [losBIIeHME, pacuBeT U BBIMUPAHUE IPYIII )KUBBIX OPraHU3MOB.

Cucrema OpraHMYECKOro MUpa Kak OTpaykeHUE 3BONIOIMH. OCHOBHBIE CUCTEMATHUECKHUE I'PYIIBI OPraHU3MOB.

OBoronus YyenoBeka. AHTPONOJIOrus Kak Hayka. Pa3BuTHe npeacTaBlIeHNi O IPOMCXO0KIEHUH YeJloBEKa. MeTo/1bl N3yueHusl aHTPOIIOr€HE3a.
CxoacTBa M pa3nnyus YeIoBeKa U KUBOTHBIX. CHCTEMATHUECKOE MOJI0KEHUE YETIOBEKA.

JIBrkymue cuibl ((akTopbl) aHTpororeHe3a. HacnencTBeHHass M3MEHUMBOCTD M €CTECTBEHHBIM 0TOOp. OOmiecTBeHHBINH 00pa3 KU3HH,
U3TOTOBJICHUE OPYAUN TPYa, MBIILJICHUE, PEUb.



OCHOBHBIE CTaIMN ¥ BETBY 3BOJIIOLMH YEIOBEKA: aBCTPANIONUTEKH, HenoBek ymensblil, YenoBek npsaMoxoasinii, YenoBek HeaHAepTalbCKui,
YenoBek pazyMHbIi. Haxo ki MCKOMaeMbIX OCTATKOB, BPEMs CYIIECTBOBAHUS, O0JIACTh PACIPOCTPaHEHUs, 00BEM rOJIOBHOTO MO3Ta, 00pa3 >KU3HH,
opyausl.

Yenoseueckne packl. OCHOBHBIE OOJBIINME pachl: €BPONECOUAHAs (E€Bpa3uiicKas), Herpo-aBCTpaJonaHAasl (IKBATOpHANbHAs), MOHTOJIOUTHAS
(a3marcko-amepukanckas). UepTsl mpUCIOCOOICHHOCTH MPEACTaBUTENEH YETIOBEUECKUX Pac K YCIOBHSM CYIIECTBOBAHUS. EMMHCTBO uenoBedecKux
pac. Kpurtuka pacusma.

JdeMoHcTpanum:

Ioprpersl: @. Penn, JI. Ilactep, A. U. Onapun, C. Musnep, I'. ¥Opu, Y. lapBuH.

Tabnuiel u cxembl: «Bo3HukHOBeHNEe CONHEUHONW CUCTeMbl», «Pa3BuUTHE OpraHU4eckoro mupay», «PacturenbHas KieTka», «KuBoTHas
kieTkay, «lIpokapuoruueckas kinetka», «CoBpeMEHHas CUCTEMa OpraHU4ecKoro Mupa», «CpaBHEHHE aHATOMUYECKUX YEPT CTPOEHUS YEJIOBEKA U
4eJI0BEKOOOpPa3HbIX 00e3bsiH», «OCHOBHBIE MeECTa MaJCOHTOJOTMYECKHX HaXOJOK IPEIKOB COBPEMEHHOTO 4YelloBeKa», «JlpeBHeine oan»,
«/IpeBHue moan», «llepBble COBpeMEHHBIE 0N, «HeI0BEUeCKUE pach.

O6opynoBanue: myispku «IIpoucxokaenue yenoBeka» (OIOCTBI aBCTPAJIONMUTEKA, MUTEKAHTPOIIA, HEaHIEpTalblia, KPOMAHbOHIIA), CIEMKU
WM U300paKeHHs] KaMEHHBIX OPYAM MEePBOOBITHOTO YeJOBeKa (KaMHHU-YOMIEphl, pyOuiia, ckpebia), reOXpOHOIOrHYecKas Ta0uIla, KOJUICKITHS
«DOpMBI COXPAHHOCTH UCKOIIAEMBIX )KUBOTHBIX U PACTEHUI.

JlabopaTopHble H IpaKTHYecKHe padoThI:

[Tpaktuyeckas padora Ne 1. «3ydeHne HCKOMaeMbIX OCTATKOB PACTEHHH U )KUBOTHBIX B KOJUICKIIUSX).

DKcKypcHs «IBOJIOLNS OPraHMYECKOro MUpPa Ha 3eMJie» (B €CTECTBEHHO-HAYYHBIN WIIM KPAeBEAUECKUN My3ei).

Tema 3. Oprann3msl H OKpPY:Kam0IIas cpeaa.

DKOJIOTHS KaK HayKa. 3a/1aud ¥ pa3Aeibl SKOJIOTUU. MeToAbl SKOJIOTHYECKUX UCCIICA0BAHUHI. DKOJIOTHYECKOe MUPOBO33PEHHE COBPEMEHHOT O
YeJI0BEKA.

Cpensl 0OMTaHUS OPraHU3MOB: BOJIHAS, HA3€MHO-BO3/IyIIIHAS, TIOYBEHHAs, BHYTPUOPraHU3MEHHAs.

Okonorndeckue Gaxtopbl. Kiaccudukanums skoioruueckux (axTopoB: abuoTHyeckne, OMOTHYECKHE M aHTPOIOreHHble. JleicTBue
HKOJIOTUYECKUX (DAaKTOPOB HA OPTaHU3MBI.

AlGuotnueckue (hakTOphl: CBET, TeMIeparypa, BIaKHOCTh. Dortomepuonusm. [IpucnocobnaeHus OpraHu3MoB K JACHCTBHIO aOMOTHYECKHX
¢axTopoB. bruonoruueckue puTMBI.

buotnueckue ¢akTopsl. Buuel OMOTHUYECKMX B3aUMOJCWCTBUI: KOHKYpPEHIMS, XWIIHUYECTBO, cMMOMO03 M ero ¢Gopmbl. Ilapasutusm,
KOOTIEpalusi, MyTyalIn3M, KOMMEHCAIN3M (KBapTUPAHCTBO, HAXJICOHUYECTBO). AMEHCAIN3M, HEUTpaIu3M. 3HaYeHHEe OMOTUYECKUX B3aUMOJICHCTBUI
IUIsL CYIIIECTBOBAHMSI OPTaHU3MOB B IIPHPOJIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTEPUCTUKHU MOMysauud. OCHOBHBIE MOKA3aTeIH MOMYJISIUH: YUCICHHOCTh, TNIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTD,
IPUPOCT, MUTpaIysl. JIMHaMUKa YUCIIEHHOCTH MOIMYJIALUU U €€ Perysuus.

JdeMoHcTpanum:

Hoprpetst: A. I'ym6onbar, K. ®@. Pynse, 3. ['ekkens.



Tabmuuer u cxemsl: kKapta «lIpupognbie 30HBI 3emun», «Cpenbl oOuTaHMS OpraHuzMoB», «Dotonepuoansm», «llomymsuuny,
«3aKOHOMEPHOCTH POCTA YUCIEHHOCTH MOIMYJIALUN HHPY30puH-Ty Perapku», «IIuieBbie nenu».

JlabopaTopHble H IpaKTHYecKHe padoThI:

JlaGopartopnas padorta Ne 3. «Mopdonoruueckie 0COOEHHOCTH PACTEHUN U3 PAa3HBIX MECT OOMTAHUS.

JlaGopatopHas paborta Ne 4. « BnusiHre cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEyCay.

[Tpaktuyeckas padora Ne 2. «IToacd€T IUIOTHOCTH MOMYJISIUA pa3HbIX BUIOB PACTCHHI».

Tema 4. CooO1iecTBa M 3KOT0THYECKHE CHCTEMBI.

Coo0miecTBo oprann3mMoB — 6uorieHo3. CTpyKTypbl OMOILIEHO3a: BUIOBAs, MPOCTPAHCTBEHHAs, Tpodrueckas (muieBas). BiIbI-TOMUHAHTHI.
Cas13u B OHOLIEHO3E.

Dkosorndyeckue cuctembl (dkocucteMmsl). Ilonatme 00 skocucremMe U OuoreorneHoze. QOYHKIHMOHAIbHbIE KOMIIOHEHTBI 3KOCHCTEMBI:
MPOAYIIEHThI, KOHCYMEHTHI, peayleHThl. KpyroBopoT BemecTB M MOTOK 3HEPTUU B HKOCUCTeMe. Tpoduueckue (MUIIEBbIE) YPOBHU IKOCHCTEMBI.
[Tumesbie 1enm u cetd. OCHOBHBIE TMOKa3aTeIM 3KOCHUCTEMBI: OMoOMacca, MPOAYKIHSA. DKOJIOTHYECKUE MUPAMUIBL: MPOAYKLUHU, YHUCICHHOCTH,
6uomaccel. CBOMCTBA SIKOCUCTEM: YCTOHUYHUBOCTb, CAMOPETyJILus, pa3Butue. CyKieccus.

[TpupoaHbIe 3KOCHCTEMBI. DKOCHCTEMBI 03€P M PeK. DKOCHUCTEMA XBOMHOTO MITH IIMPOKOIMCTBEHHOTO JIeca.

AHTpPOTIOTeHHBIE JKOCHCTEMBI. ATPO3IKOCHCTEMBI. YpOOIKOCHCTEMBbI. buosormueckoe M XO3SHCTBEHHOE 3HAUEHHE Aarpo’KOCUCTEM H
ypOO3IKOCHUCTEM.

buopaznoobpazue kak ¢pakTop ycToiunBoCcTH 3K0cucTeM. CoxpaHeHue OMOIOrHYECKOro pasHoo0pasus Ha 3emiie.

VYuenue B. W. Bepnaackoro o 6mocdepe. I'panutisl, coctaB u cTpykTypa O6mocdepsl. KuBoe BemecTBo u ero GpyHkuuu. OcoOEHHOCTH
6rocdepsl Kak r1o0aNbHOM SKOCUCTEMBI. JJluHaMUUYeckoe paBHOBeCHE U 0OpaTHas CBsi3b B Onocdepe.

KpyroBopoTsl BeIecTB 1 OMOT€OXMMHUECKUE LIUKIIBI AJIEMEHTOB (yriepo/a, a3oTa). 30HaIbHOCTh Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B OHochepe 3emian. AHTpOrIoreHHble U3MEeHeHus B Onocgepe. I 106ampHbIe 9KOJIOTHYecKUe MPOOIEeMBI.

CocymecTBoBaHUE IPUPOIBI U yesoBedecTBa. CoxpaHeHne OnopazHooOpa3us Kak OCHOBA YCTOHUMBOCTH Onochepbl. OCHOBA palliOHAIBHOTO
YIpaBJICHUS IPUPOAHBIMU PECYpCaMy U UX UCTIOIb30BaHuE. JIOCTIKEHMsI OMOJIOTMH U OXpaHa MPUPOIbI.

JdeMoHcTpanum:

Ioprpersl: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabnuuet u cxemsl: «Ilummessie nenm», «buorenos: cocras u crpykrypay», «IIpupoansie coobmmecTBay, «Llenn nutanus», « IKOIOrHUECKast
nupamuaa», «buochepa u uenoBek», «IKOCHCTEMa IIUPOKOJIUCTBEHHOTO Jieca», «DKOCHCTEMa XBOWHOro Jjecay, «bHOIEHO3 BomoéMay,
«ArporeHos3», «lIpumepHble aHTPOIIOreHHbIE BO3JEHCTBHUS Ha MPUPOAY», «BakHeHIIne MCTOYHMKHU 3arps3HEHHUS BO3/1yXa M TPYHTOBBIX BOM»,
«[louBa — BaxHelmas cocrapisomas Ouochepsr», «PakTopbl Aerpagauuu mouy, «llapHukoBBI 3(dexT», «PakTOpbl PaTUOAKTUBHOIO
3arps3HeHus: ouocheps», «Obmas cTpykrypa 6uocheps», «Pacnpocrpanenue xu3Hu B 6nochepey, «O30HOBBIN IKpaH 6nochepsr», «KpyroBopot
yraepona B Ouochepe», «KpyroBopor azora B mpupoie».




Oo6opynoBanue: Moenb-anmInkanus «Tumuuneie OHOIEHO3BI», Trepbapuii «PacTUTenbHBIE COOOIIECTBAY», KOJUIEKINUA «bUOIEHO3Y,
«BpenuTtenun BaXHEHIIMX CENbCKOXO3SHCTBEHHBIX KYJIbTYP», I'epOapuM M KOJUICKIMH PACTEHUH W JKUBOTHBIX, MPHUHAIISKAIINE K pPa3HbIM
HKOJIOTHYECKUM TpyIaM oaHoro Buja, Kpacnas kuura Poccuiickoii @enepariuu, n300pakeHusI OXpaHsIeMbIX BUI0B PACTCHUH U KUBOTHBIX.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOT'PAMMBI YYEBHOI'O IIPE/IMETA «BUOJIOTUS1» HA BA3OBOM YPOBHE
CPEJHEI'O OBILIEI'O OBPA30OBAHMUA

Cornacno @I'OC COO, ycranaBiauBaroTcsi TpeOOBAaHUS K pe3yIbTaTaM OCBOCHHUS 00YUAIOLUTUMHUCS IIPOTPaMM CPEHETo 00I1ero o0pa3oBaHus:
JMYHOCTHBIM, METAIIPEIMETHBIM U TIPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B crpykType JIMYHOCTHBIX pe3yJIbTATOB OCBOCHMS IpeaMera «bHuonorus» BbIAEIEHBI CIEAYIOIIME COCTaBIIAIOIIME. OCO3HAHUE
00YyYarOIMMHUCS POCCUMCKON I'pakTaHCKONW MISCHTUYHOCTH — FOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSITEILHOCTH M CaMOOIPENIEICHUI0, HAIUYHe
MOTHBALMU K OOYYEHHIO OHOJIOTHH, ILIEJICHANPABICHHOE DPAa3BUTHE BHYTPEHHHUX YOCKICHMH JMYHOCTM HAa OCHOBE KIIOYEBBIX ILIEHHOCTEH M
UCTOPUYECKHUX TPAAULUI pa3BUTHS OMOJIOrMUYECKOT0 3HAHUSL, TOTOBHOCTh M CITIOCOOHOCTH 00YYaIOIIUXCSl PyKOBOJCTBOBATHCS B CBOEH JIEATEBHOCTH
[IEHHOCTHO-CMBICIIOBBIMH  YCTaHOBKAMM, TPHUCYIIUMHU CHUCTEME OHOJOrHYECKOro oOpa3oBaHUs, HAIUYME SKOJOTHYECKOTO IPABOCO3HAHUS,
CIIOCOOHOCTH CTaBUTH LI U CTPOUTH KU3HEHHBIC IIJIAHBbI.

JInuHOCTHBIE pe3yNbTaThl OCBOCHHS NpeaMeTa «bBHOJOrus» TOCTUTaloTCs B €IMHCTBE Y4eOHOW M BOCIUTATEIBHOH MESTEIHHOCTH B
COOTBETCTBUU C TPAJULUOHHBIMU POCCUHCKUMHU COLUOKYJIbTYPHBIMU, UCTOPUYECKUMU U TyXOBHO-HPABCTBEHHBIMU LEHHOCTSIMHU, IIPUHATHIMU B
00I1IeCTBE MPaBUIIAMU M HOPMaMU TTOBEJICHHS U CIOCOOCTBYIOT ITPOLIECCAM CAMOTIO3HAHMSI, CAMOBOCITUTAHUS M CAMOPA3BUTHS, PA3BUTHSI BHYTPEHHEH
MO3ULIUM JINYHOCTH, MATPUOTU3MA, YBAKEHUs K 3aKOHY M IIPABOIOPSAAKY, YEJIOBEKY TpyJa M CTAapLIEMy IIOKOJICHHIO, B3aMMHOI'O YBAXKEHHS,
Oepe’KHOTO OTHOIICHUS K KyJbTYPHOMY HACIIEAMIO U TPAIULIMIM MHOTOHAIIMOHAILHOTO Hapoaa Poccuiickoit @enepauu, mpupoe U OKpysKaromiei
cpene.

JInuHOCTHBIE pPE3yNbTAaThl OCBOEHHs y4deOHOro mpeamera «buonorus» NOMKHBI OTpa)kaTb TOTOBHOCTh M CHOCOOHOCTH OOyYaroImmuxcs
PYKOBOJICTBOBAThCSL C(OPMHUPOBAHHOW BHYTPEHHEW MO3UIMENH JMYHOCTH, CHUCTEMOM ILIEHHOCTHBIX OpUEHTALUH, MO3UTHBHBIX BHYTPEHHHUX
yOeXKIeHUH, COOTBETCTBYIOIIMX TPAAULMOHHBIM IIEHHOCTSIM POCCHIICKOTO OOIecTBa, paclIMPeHNE )KU3HEHHOTO OIbITa U OMbITAa JAESITEIHHOCTH B
IIPOLIECCE peaan3ali OCHOBHBIX HAIPABICHUNM BOCIIUTATEIBLHOMN JAEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOr0 BOCIIUTAHUSA:



c(OPMHPOBAHHOCTD TPAXKTAHCKOM MO3UIIUH 00YUaIOIIErocss Kak aKTUBHOT'O M OTBETCTBEHHOI'O WICHA POCCUICKOTO O0IIECTBa;

OCO3HaHME CBOMX KOHCTHTYIIMOHHBIX IIPaB U 00SI3aHHOCTEH, YBaXKEHUE 3aKOHA U ITPABOIIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM IEATEIbHOCTU MPHU CO3AaHUHU YyUEOHBIX MPOEKTOB, PELICHUM YYEOHBIX M MMO3HABATEIbHBIX 3a/1a4,
BBITIOJTHEHUHN OMOJIOTMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH ONPEEIATH COOCTBEHHYIO O3ULIMIO TI0 OTHOLICHHIO K SIBICHUSIM COBPEMEHHOM KHU3HHU U OOBSICHATS €¢;

YMEHHE YUUTBIBATH B CBOUX JICHCTBHUIX HEOOXOAUMOCTh KOHCTPYKTUBHOT'O B3aUMO/ICHCTBHYSI JIFOJICH C Pa3HBIMH YOSKICHUAMU, KyJIbTYPHBIMHU
LIEHHOCTSIMU U COLMAJIbHBIM I10JI0KECHHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B IIPOIIECCE COBMECTHOTO BBHIMOJIHEHUS Y4YeOHBIX, IMO3HABATENbHBIX M MCCIIEJOBATEIbCKAX 3a/1ad,
YBOKUTEJIBHOTO OTHOIIEHHS K MHEHHUIO ONTIOHEHTOB TPU 00CYKJICHHH CIIOPHBIX BOMPOCOB OMOJIOTHYECKOT'O COJICPIKAHUS;

TOTOBHOCTb K T'YMaHUTAPHOU U BOJIOHTEPCKOU IEATEIbHOCTH;

2) NaTPpHOTHYECKOIr0 BOCIIUTAHUS:

c(OPMHUPOBAHHOCTh POCCUHCKOM I'pakTaHCKOW UICHTUYHOCTH, TATPHOTHU3MA, YBAKEHHS K CBOEMY Hapo/1y, YyBCTBAa OTBETCTBEHHOCTH IEPET
Ponunoii, roprocTtu 3a ¢BOM Kpai, cBOX0 PouHy, CBOU A3BIK U KYJIBTYPY, IPOILIOE U HACTOALLEE MHOTOHALIMOHAIILHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOLIECHUE K IPUPOJHOMY HACJIEIUI0O M MaMATHUKAM IPUPOABI, JOCTHKEHHAM Poccuum B Hayke, HCKYCCTBE, CIIOpPTE,
TEXHOJIOTUSIX, TPYAE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCHMCKUX YUYEHBIX B CTAHOBJICHHWE M Pa3BUTHE OMOJIOTHH, MOHUMAaHHs 3Hau€HHsI OMOJIOTMM B MO3HAHUU
3aKOHOB IPHPO/JIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO O0IECTBA;

uaenHas yoexx 1IEHHOCTh, TOTOBHOCTh K CITYKEHMIO U 3aiuTe OTedecTBa, OTBETCTBEHHOCTD 3a €ro CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUE JYXOBHBIX LICHHOCTEN POCCUKMCKOr0 HApOAa;

c(OpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEICHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYAIIMIO U IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U LIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIaJa B IIOCTPOCHUE YCTOHUYMBOTO OYy/IyIIIEero;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJIUTENAM, CO3/aHHUIO CEMBH Ha OCHOBE OCO3HAHHOI'O IPUHATUSA LIEHHOCTEM CEMEHWHON XU3HU B
COOTBETCTBUU C TpaJAuLIUAMHU HapoaoB Poccuu;

4) 3¢TeTHYeCKOTr0 BOCITUTAHUS:

ACTETUYECKOE OTHOLIEHHE K MHpPY, BKJIIOYas ICTETUKY ObITa, HAYYHOTO M TEXHHYECKOTO TBOPYECTBA, CIOPTA, TPyHa, OOIIECTBEHHBIX
OTHOIIICHU;

IMOHUMaHHE SMOLIMOHATIBHOTO BO3AEHUCTBUS KUBOW MPUPOJIbI U €€ NEHHOCTH;



TOTOBHOCTb K CaMOBBIPAKCHHUIO B pa3HbIX BUAaX UCKYCCTBA, CTPECMJICHUC ITPOABJIATH KaUCCTBA TBOp‘ICCKOﬁ JIMYHOCTH,

5) pusuueckoro BocnuTaHus, GOPMUPOBAHMSA KYJIbTYPbI 310POBbS H IMOLHOHATBLHOI0 0J1arONOJIyYHsl:

MOHMMaHUE U peaiu3alys 3J0pOBOro W 0Oe3omacHOro o0Opasa JKHM3HU (30pOBOE MUTAHME, COONIOICHHE TMTMEHUYECKHX IMPaBHI M HOPM,
cOaTaHCUPOBaHHBIN PEKUM 3aHATUN U OTIBIXA, pEryisipHas GU3NUecKas aKTUBHOCTb), OEPEKHOT0, OTBETCTBEHHOTO ¥ KOMIIETEHTHOT'O OTHOIIICHHS K
COOCTBEHHOMY (PH3UUECKOMY M IICUXUYECKOMY 3JI0POBBIO;

MMOHMMaHUe IEHHOCTHU MPaBUJI HHIUBUIYaTbHOTO U KOJIJIEKTUBHOTO O€3011aCHOT0 MOBEACHUS B CUTYAIHSIX, YTPOKAIONIIUX 37I0POBBIO U JKU3HH
JTIIOICH

OCO3HAHME MOCIEICTBUI U HETIPUATHUS BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS AIKOTOJIsl, HAPKOTHKOB, KyPEHHS);

6) TPy10BOT0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYAY, OCO3HAaHHE LIEHHOCTH MaCTepCTBa, TPYAOII00HE;

TOTOBHOCTh K aKTUBHOM JEATEIBHOCTH TEXHOJIOTUYECKOW M COLMANBbHOM HalpaBIEHHOCTH, CIIOCOOHOCTh MHHUIIMMPOBATH, MJIAHUPOBATH U
CaMOCTOSITENIEHO BBITMIOJHATE TaKyIO JAEATEIbHOCTD;

MHTEpEC K Pa3M4YHbIM cdepam Npo(ecCHOHANBHON AeATENbHOCTH, YMEHHE COBEpLIaTh OCO3HAHHBIM BbIOOp Oynmymieil mpodeccuu u
peann30BBIBATH COOCTBEHHBIC JKU3HEHHBIE TJIaHbI;

TOTOBHOCTbH U CIIOCOOHOCTH K 00pa30BaHUIO U caMOOOPa30BaHUIO Ha MPOTSHKEHUN BCEH KHU3HH;

7) 3KOJIOTHYECKOT0 BOCTIUTAHUS:

IKOJIOTUYECKH 11e1ec000pa3HOe OTHOIICHUE K PUPOJIE KAK UCTOUHUKY )KM3HHU Ha 3eMIIe, OCHOBE €€ CYIECTBOBAHHS;

MIOBBIIIICHUE YPOBHS SKOJOTHYECKOM KYIbTYphI: IPUOOPETEHUE OIBITA IUTAHUPOBAHMS TIOCTYIIKOB M OIICHKH MX BO3MOKHBIX TTOCIIEICTBHI JUIsI
OKpY>KaroIlEe Cpebl;

OCO3HaHUE TII00ATLHOTO XapaKTepa 3KOJIOTUYECKUX MPOOJIeM U IyTeH UX PELICHUS;

CIIOCOOHOCTh HCIIONIB30BAaTh MPUOOpPETaeMble NPU HW3YyYCHWH OWOJOTMU 3HAHMS M YMCHHUS TPU DPEIICHUH IMpOOJeM, CBS3aHHBIX C
PaLMOHAIBLHBIM [TPUPOJIONIONB30BAHIEM (COOIIIOACHNUE TIPABHJI TOBEJACHUS B IIPUPOJIE, HAPABIICHHBIX HA COXPAHEHHE PAaBHOBECHS B DKOCHCTEMaX,
OXpaHy BHJIOB, SKOCUCTEM, Ouochepsl);

aKTHBHOE HENPUSATHE JCHCTBHN, NPUHOCSIIMX BpEI OKPYXAIoUIeld NPHPOIHON Cpele, YMEHHE NpPOTHO3MPOBATh HEOIAroNpUsTHBIC
9KOJIOTUYECKHUE MOCIIECTBUS MPEIIPUHIMACMBIX ICHCTBUI U MPEIOTBPAIIATh UX;

HAJIMYUE PA3BUTOTO IKOJIOTUIECKOTO MBIIUICHHS, SKOJIOTMYECKOM KYJIbTYPBI, OIbITA ACATEILHOCTH SKOJIOTMYECKOM HAITPABICHHOCTH, YMEHHSI
PYKOBOJICTBOBATHCSI MU B TI03HABATEIILHOW, KOMMYHUKATHBHOW M COIIMAIBHON MPAKTUKE, TOTOBHOCTH K YYAaCTHIO B MPAKTHYECKOH AEATEILHOCTH
9KOJIOTUYECKOW HAIPaBICHHOCTH;



8) HeHHOCTH HAYYHOIr0 NO3HAHUS:

c(OPMHPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOLIIECTBEHHOM MPAKTUKH, OCHOBAHHOT'O
Ha IMAJIOTe KyJBTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPILIEHCTBOBAHUE SA3bIKOBOW M UUTATENBCKOM KyJIbTYpPbI KaK CPEICTBA B3aUMOJICHCTBUS MEXKIY JIIOJbMH U TIO3HAHUS MHPA;

MOHMMaHUE CIEeU(PHUKN OMOJOTHH KaK HayKd, OCO3HaHHUs €€ posid B (POPMUPOBAHMU PALMOHATIBHOTO HAYYHOTO MBIIIJICHUS, CO3JaHHH
LIEJIOCTHOTO MPEJICTABICHUS 00 OKPYKAIOIEM MUPE KaK O €AMHCTBE MPHPOJIbI, YETIOBEKA U OOIECTBA, B MO3HAHUU PUPOJHBIX 3aKOHOMEPHOCTEH U
peneHn: mpodIeM COXpaHEeHUs PUPOJTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAUUMOCTU OMOJIOTMU JUISI COBPEMEHHOW IMBMIIM3AIMU: O00ECIICUEHHUs] HOBOT'O YPOBHS Pa3BUTHS MEIUIMHBI, CO3/IaHHE
MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIOCOOHBIX PEIIATh PECypCHBbIE MPOOJIEMBbl Pa3BUTHS YEJIOBEYECTBA, MOUCKA IMyTEH BBIXOJAA U3 TI00AIBHBIX
HKOJIOTHUECKUX MpobieM U obecneueHHs] Mmepexoja K YCTOWYMBOMY pa3BUTHIO, PALMOHAIBHOMY HMCIIOJIB30BAaHUIO MPUPOTHBIX PECYpPCOB M
(OpMHPOBAHMIO HOBBIX CTAHJIAPTOB KU3HHU;

3aWHTEPECOBAHHOCTH B MOJYYCHUU OMOJIOTMUECKUX 3HAHUN B LIEJISAX MOBBIIICHHUS 00IIeH KyJIbTYpBhl, €CTECTBEHHO-HAYYHOM I'PaMOTHOCTH, KaK
COCTaBHOM YacTH (PyHKIIMOHAILHOM I'PaMOTHOCTH 00y4aromuxcs, (GopMUpyeMoi pu U3y4eHuu OMOIOTHH;

MOHMMaHHUE CYITHOCTH METOOB IO3HAHMSI, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HMCIIOJIb30BaTh MOMyYaeMble 3HAHUS JUIS
aHanM3a U OOBSICHEHUS SIBICHUIN OKPY’KAIOIIETr0 MUPA U MPOUCXOAALINX B HEM U3MEHEHUH, yMEHUE JieslaTh 000CHOBaHHbIE 3aKITIOUEHHS HA OCHOBE
HAYYHBIX (DAaKTOB M UMEIOIIUXCS JAHHBIX C LEJIbIO TIOTYYCHHUs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO HCIIOJIb30BaTh OMOIOTMYECKIE 3HAHUS JUTSl pEILICHHsI TPOOJIEM B peaibHBIX KU3HEHHBIX CHUTYalHsX;

OCO3HAHME IEHHOCTH HAYYHOH JIeTETbHOCTH, TOTOBHOCTh OCYIIECTBIISATh MMPOCKTHYIO U UCCIIEIOBATEIbCKYIO AEATEIbHOCTh HHANBH Y aTHHO
U B TpYIIIIE;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pPa30BaHUIO U CaMOOOPa30BaHUIO, K AKTUBHOMY IOJIyYEHHIO HOBBIX 3HAaHUH MO OMOJIOTHHU B
COOTBETCTBUH C KU3HEHHBIMU TOTPEOHOCTSIMU.

METAINIPEAMETHBIE PE3YJIbTATbI

MeranpeaqMeTHble pe3ysibTaThl OCBOEHHUsS ydeOHoro mpeaMera «buomorus» BKIIOYAIOT: 3HAYMMBbIE ISl (POPMHPOBAHHUS MHPOBO33PEHHS
00yJaromuxcs MeXAUCHUIUITMHAPHBIE (MEXITPEIMETHBIC) OOIIIEHAayYHbIE TOHTHS, OTPAXKAIOIINE LEJIOCTHOCTh HAyYHOU KApTHHBI MUPA U CHIEIIUPUKY
METOIOB MTO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax (BEIECTBO, SHEPIHs, SBJICHUE, IPOLIECC, CUCTEMA, HAYUHBIN (DaKT, IPHHIINI, TUIIOTE3A,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEeIOBaHME, HAOIIONEHHE, W3MEpPEHHE, HKCIEPUMEHT U JAPYrHX), YHUBEpCAIbHbIC Y4eOHbIE ACHCTBUS
(mo3HaBaTenbHbIE, KOMMYHHMKATHUBHBIC, DETYJSTHBHBIC), oOecreuynBaromme (GOopMUpPOBaHUE (YHKIMOHATBHONH T'PaMOTHOCTH W COLMAIBHOM



KOMIIETEHIIMH OOYyYaromMXCcsi, CIIOCOOHOCTh OOYyYaromMXcsi HMCIOJIb30BaTh OCBOEHHBIC MEXKIUCIMIUIMHAPHBIC, MHPOBO33PEHUYECKUE 3HAHUSA H
yYHHUBepcaJlbHbIe yueOHbIE AEHCTBUS B MO3HABATEIBHON M COLIMATBHOM MPAKTUKE.
MeranpeaMeTHble pe3yaIbTaThl OCBOSHUS POrPaMMbI CPEIHEro 00IIero o0pa3oBaHus JOKHBI OTPaXKaTh:

OBJajieHHe YHUBEPCAJIbHBIMU YUeOHBIMHU MO3HABATEIbHBIMHU AeHCTBUAMM:

1) 6a3oBble JIorHYecKHe AeHCTBUA:

CaMOCTOSITENILHO (POPMYIUPOBATH U aKTYaTU3UPOBAThH MIPOOIIEMY, pACCMATPUBAThH €€ BCECTOPOHHE;

MCIOJIb30BaTh MPU OCBOCHUU 3HAHWKA TPUEMBI JIOTMUECKOTO MBIIIJICHHS (aHamu3a, CHHTE3a, CPaBHEHUS, KiIacCU(pUKAUU, 000OIICHNUS),
PacKphIBaTh CMBICT OMOJIOTMYECKUX MOHATHH (BBIACTATh UX XapaKTEePHbIE IPU3HAKU, YCTAHABIUBATH CBSA3H C IPYTMMH MOHATHSAMHU);

OIIPCACIIATH LECIN ACATCIIbHOCTH, 3a/iaBas MapaMCTPbl U KPUTCPUH UX JOCTUKCHUS, COOTHOCHUTD PE3YJIbTATHI ACATCIBHOCTU C ITOCTABJICHHBIMU
LEJIAMU,;

UCIIOJIb30BaTh OMOJIOTUYECKHUE TOHATHS U1l O0BsICHEHUS (D)aKTOB U SIBICHUH KUBOU TPUPOIBI;

CTPOUTHL JIOTUYCCKUC PACCYKICHUSA (I/IH,Z[yKTI/IBHBIe, ACAYKTHBHBIC, II0 aHaJIOFI/II/I), BBIABJIAATH 3dKOHOMCPHOCTH U TIPOTUBOPCUUSA B
paccMaTpUBAEMBIX SIBICHUAX, (OPMYIUPOBATH BHIBOJIBI U 3aKIIOUCHUS;

MPUMCHATH CXCMHO-MOACJIBHBIC CPCACTBA JIA IMTPEACTABIICHUSA CYIICCTBCHHBIX CBsI3¢i U OTHOIIICHUH B HN3y4aCMbIX 6PIOJIOFI/I‘IGCKI/IX OG’LCKTaX,
a TaKk)Ke MPOTUBOPEUUH PA3HOTO POJa, BBISIBICHHBIX B PA3IMYHBIX HHPOPMALMOHHBIX HCTOUHHKAX;

pa3pabarbIBaTh IJIaH PEeUICHU IPOOIEMbI ¢ yUETOM aHaIM3a UMEIOIINXCS MaTEPUAIbHBIX U HEMATePHATIbHBIX PECYPCOB;

BHOCHUTBb KOPPCKTUBBI B ACATCIIBHOCTb, OICHUBATL COOTBCTCTBUC PC3YJIbTATOB LCJIIAM, OLICHUBATL PUCKHU HOCJIC,Z[CTBI/Iﬁ ACATCIBHOCTH,

KOOPJMHUPOBATH U BBINOJIHATH pabOTy B YCIOBHUIX PEATbHOT0, BUPTYaIbHOIO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3sBUBAaTh KPCATUBHOC MBIIIIJICHUC ITPU PCIICHUHN JKU3HCHHBIX HpOGHeM.

2) 0a30BblIe HCCIeA0BaATENbCKUE TeCTBUA:

BJIaZICTH HaBbIKaMU y‘IeGHO-HCCHeHOBaTeHBCKOﬁ )41 HpOCKTHOfI ACATCIIBHOCTH, HABBIKAMU pPA3pPCHICHUSA HpOGJICM, CHOCOGHOCTBIO )41
TOTOBHOCTBIO K CAMOCTOATCIIbHOMY IMOUCKY MCTOZOB PCUICHHUSA MPAKTUYCCKUX 3a/ia4, IPUMCHCHUTIO PA3JIMYHbIX MCTOAOB IMO3HAHM;

HCIIOJIB30BATh PA3JIMYHBIC BU/bI ACATCIILHOCTU IO MOJYYCHHUIO HOBOI'O 3HAHUA, €0 UHTCPHPCTALNHU, HpCOGpaBOBaHI/IIO U NPpUMCHCHUIO B
y‘IeGHBIX CUTyalusX, B TOM YHUCJIC IIPpU CO3JJaHUU y‘ICGHBIX " COLUAJIBHBIX IMTPOCKTOB,

(bOpMI/IpOBaTI: HaquBIﬁ THUII MBIIIJICHUSA, BJIAACTH HaquOﬁ TepMHHOHOFHCﬁ, KIIFOYCBBIMU ITOHATHUAMU U MECTOAaMU,;

CTaBUTHh U (bOpMyJII/IpOBaTL COGCTBCHHBIC 3a1a4u B OGp&BOB&TCJII:HOfI ACATCIIBHOCTU U ) KU3HCHHBIX CUTYALIUAX;

BBIABJIATE MPUYIUHHO-CIICACTBCHHBIC CBA3W W AKTYyaJIU3UPOBATH 3aJlady, BbIIBUI'ATb T'HIIOTC3Y eé pelicHusd, HAXOAUThb ApPTyYMCHTBI I
JI0KA3aTeIbCTBA CBOMX YTBEPKACHMM, 3a4aBaTh apaMETPbl U KPUTEPUU PELLICHUS;

AHAJIIU3UPOBATH MMOJYUYCHHBIC B XOJAC PCIICHUA 3ala4Uu PE3YyJIbTAThl, KDUTUUCCKU OLCHHUBATH UX NJOCTOBCPHOCTD, MPOTHO3UPOBATHL U3MCHCHUC
B HOBBIX YCJIOBUAX;

J1aBaTh OLIEHKY HOBBIM CHTYaIlMsIM, OLIEHUBATh PUOOPETEHHBIH ONBIT;



OCYILECTBIISATH IIeJICHANIPABIICHHBIH IMOMCK MEPEHOCa CPECTB U CIIOCO0O0B ICHCTBUS B MPOPECCHOHAIBHYIO CpPELy;

YMETb MEPEHOCUTH 3HAHUS B TIO3HABATENIFHYIO U MPAKTHUECKYIO 001aCTH KU3HEACSITEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTei;

BBIIBUT'aTh HOBBIC WJIEH, NPEJIaraTh OPUrHHAIBHBIC TOAXO0/bl U PEIICHUs, CTaBUTh MPOOJIEMBI U 3a7auHl, JIOMYCKAIOIIUe albTepHATUBHbIC
pelIeHus.

3) pabora ¢ nngopmanmeii:

OPHEHTUPOBATHCS B PA3NIUYHBIX MCTOYHHUKAX MH(opMaImu (TeKcTe yuyeOHOro 1mocodus, HayqHO-TIOMYJIAPHON JUTepaType, OHOIOrnYecKux
CIIOBApSX U CIIPABOYHUKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B IHTEpHETE), aHANU3UPOBATH HH(OPMAIIHMIO PA3IUYHBIX BUJIOB U (HOPM Mpe/ICTaBICHUS,
KPUTHYECKH OIICHUBATH €€ JOCTOBEPHOCTh U HENIPOTHBOPEUUBOCTb;

(dbopMyIIHpOBaTh 3aMpPOCHl U MPUMEHSTH PA3IMYHBbIE METOJBl MPHU MOUCKE U OTOOpe Omoiorudeckoid WHGOpPMAIUU, HEOOXOIUMOU IS
BBITIOJTHEHUS Y4eOHBIX 3a/1a4;

npuoOpeTaTh OMBIT HCIOJB30BAaHUS HH(POPMAMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTUH, COBEPUICHCTBOBATh KYJIbTYPY AKTUBHOIO
MCTIOJIb30BAHUS PA3IIUUHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMANBbHYIO (hOpMY TpeACTaBICHUsI OMOIOTHYeCKOr HHpOpMaluu (CXeMbl, rpaduKu, TuarpamMMbl, TaOIHILIBI,
PUCYHKH U JPYyToe);

UCTOJIb30BaTh HAYYHBINH S3bIK B KAYECTBE CPEACTBA MPHU paboTe ¢ OMojornueckord MHQPpOpMaIuei: MpUMEHITh XUMUYECKHe, (PU3NIECKUE U
MaTeMaTU4YeCKUe 3HAKW W CUMBOJIBL, (hopMyiibl, abOpeBUATYpy, HOMEHKJIATYpy, HCIIOJIB30BaTh M MPEOOpPa30BBIBATH 3HAKOBO-CHMBOJIUYECKUE
CpeACTBa HArJISITHOCTH;

BJIQJICTh HABBIKAMH PacllO3HaBaHM U 3aIUTHl HH(OpMaIu, HHPOPMAIIMOHHOM 6€301MacHOCTH JTUYHOCTH.

OBiajeHHe YHUBEPCAIbHBIMH KOMMYHHKATHBHBIMH €l CTBUSIMU:

1) o01ieHue:

OCYIIECTBIIATh KOMMYHHUKAIIMH BO BCEX cepax KU3HU, aKTUBHO y4acTBOBATh B JIMAJIOTE MJIM AUCKYCCHUHU T10 CYIIECTBY 00CYK/IaeMON TEMbI
(yMeHI/Ie 3a1aBaTb BOIIPOCHI, BBICKA3BIBATL CYKACHUS OTHOCUTCIIBHO BBIITOJIHCHUA HpennaraeMoﬁ 3alau, YHUTbIBATb UHTCPEChI U COIJIACOBAHHOCTDH
MO3ULUI APYTUX YYaCTHUKOB AUAJIOra WA JUCKYCCHUH);

pacrio3HaBaTb HCBCpGaJII:HBIC cpeacTBa 06H_ICHI/I5I, IMOHUMAThb 3HAYCHHUC COLUAJIbHBIX 3HAKOB, NPCAINNOCBIIIOK BO3HUKHOBCHUS KOH(bJII/IKTHBIX
CUTYyallUid, YMETh CMATYaTh KOH(MIMKTHI U BECTH MIEPETOBOPHI;

BJIAJICTh pa3JINUHbIMU CHOC06aMI/I 06H_ICHI/I5I u BBaHMOHCﬁCTBHH, IMOHUMATb HAMCPCHUS APYTUX Hmﬂeﬁ, MMPOABJIATH YBAKUTCIIbHOC OTHOILICHUC
K cOOECeHUKY U B KOPPEKTHOH (hopMe (OpMYyIUPOBATH CBOU BO3PAKEHUS;

pa3B'épHyT0 W JIOTUYHO U3JIaraTb CBOIO TOYKY 3pCHUA C UCITIOJIb30BAHUCM S3BIKOBBIX CPCACTB.



2) coOBMeCTHas J1eSITeJIbHOCTD:

MIOHUMATh U UCTIOJIb30BATH IPEUMYILECTBA KOMAHHON U MHUBHYyaJIbHON paboThl IpU pelIeHHH OMOIOTHYECKOM Ppo0OIeMbl, 000CHOBBIBATH
HE0O0XOIMMOCTh IIPUMEHEHHUS TPYIIIOBHIX (POPM B3aMMOACHCTBUS MPH pEIIEHUH yUeOHOM 3a/1auu;

BI:IGI/IpaTI: TEMATUKY U MCTOAbI COBMCCTHBIX ,Z[CﬁCTBHfI C y‘IéTOM 06H_II/IX HHTCPCCOB U BO3MOXKHOCTEH KaXXJ0Tr0 4JI€HAa KOJIJICKTHUBA,

IMPpUHUMATh LCJIN COBMECTHOU ACATCIIBHOCTHU, OPraHU30BbIBATHE U KOOPJAUHHUPOBATH ,Z[CﬁCTBPIH o eé JOCTHXKCHUIO: COCTABJIATH IIJIaH ,Z[CﬁCTBHfI,
pacrpenesaTh poJid ¢ y4éTOM MHEHHH yUYaCTHUKOB, 00CYKJIaTh Pe3yIbTaThl COBMECTHON pabOTHI;

OLIEHUBATh KAYECTBO CBOETO BKJIAa U KaXJI0TO YYaCTHUKA KOMaH bl B OOIIMIA pe3ysbTaT 10 pa3padoTaHHBIM KPUTEPHUSIM;

npeajaratb HOBBIC ITPOCKTHI, OLICHUBATDL UJICHU C IMMO3UIMU HOBHU3HbI, OpPUTMHAJIBHOCTH, HpaKTquCKOﬁ 3HAa4YUMOCTHU,

OCYHICCTBJIATL IMO3UTHBHOC CTPATCTUUYCCKOC IIOBCACHUC B PA3JIMYHBIX CUTYALUAX, HNPOABIIATL TBOPYCCTBO U B006pa)KeHI/Ie, 6]:ITI>
HMHUIIUATHUBHBIM.

OByageHHe YHMBEPCAJIbHBIMH PeryJSITUHBHBIMU AeiCTBUAMM:

1) camoopranusanus:

MCIOJIb30BaTh OMOJIOTUYECKNE 3HAHUS ISl BBISIBIICHUS MTPOOJIEM U UX PELICHHUS B )KU3HEHHBIX U yYEOHBIX CUTYyalusX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUH 1IETICBBIE U CMBICIIOBBIC YCTAHOBKHM B CBOUX JICHCTBUAX M IMOCTYIKAX 110 OTHOUICHHUIO K JKUBOU
IIPUPOJE, CBOEMY 3I0POBBIO U 3I0POBbIO OKPY KAIOIIUX;

CaMOCTOSITENIFHO OCYILECTBIISATh IMO3HABATEIbHYIO JEATENbHOCTD, BBISBIIATH MPOOJIEMBI, CTABUTh U (POPMYIHUPOBATH COOCTBEHHBIE 3a/1auu B
00pazoBaTeNbHON ACATEIBHOCTH U JKU3HEHHBIX CUTYaIHsX;

CaMOCTOSITENIFHO COCTABJIATh IUIaH PEIICHUs MPOOJIEMBI ¢ YIETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOYTCHUN;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacmmupsATh paMKi y4eOHOT0 IpeMETa Ha OCHOBE JIMUHBIX MPEANOYTCHUN;

Jie7aTh OCO3HAHHBINA BBIOOD, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PEIICHHE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSBICHHUIO LIMPOKOW OHPYIUIMH B PA3HBIX OONACTAX 3HAHUM, IOCTOSIHHO IIOBBIIIATH CBOU
00pazoBaTeNbHBINA U KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

AaBaTb OLCHKY HOBBIM CUTYallUAM, BHOCUTb KOPPCKTUBLI B ACATCIIbBHOCTL, OLICHUBATL COOTBCTCTBUC PC3YJILTATOB LICJISAM;

BJIaZICTH HaBbIKaMU O3HaBaTEIbHOU pe(bHeKCI/II/I KaK OCO3HaHHs COBCPIIACMBIX ,Z[CﬁCTBHfI " MBICJIUTCIIBHBIX MPOLECCOB, UX PC3YJILTATOB U
OCHOBAHMH, HCIIOJIb30BATh MPUEMBI PeIICKCHH JUIs OLIEHKU CUTYaIlUH, BBIOOpAa BEPHOTO PEILICHUS;

YMETh OLCHHUBATH PUCKHU U CBOCBPCMCHHO ITPUHUMATDL PCHICHUS 11O UX CHUIKCHUIO,

IIPUHAMATh MOTUBBI M apI'yMEHTEI APYTUX [IPU aHAJIN3€ PE3YJIbTATOB JAE€ITEIbHOCTH;

3) npuHsTHE Ce0s1 M APYTHUX:



MPUHUMATH ce0sl, MOHUMAasi CBOM HEJJOCTATKH U JOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apT'yMEHTBI IPYTUX IIPU aHAJIU3€ PE3yJIbTaTOB ACSATEIBHOCTH;
MPU3HABATH CBOE MPABO U MPABO IPYTUX HA OIIMOKH;

pa3BUBATh CIIOCOOHOCTH MMOHUMATh MU C TIO3ULIUH JPYTOTo YelIOBeKa.

IHPEIMETHBIE PE3YJIBTATDI

[TpenmetHbie pe3ynbraTsl ocBoeHUs mporpammbl COO o 6uonorun Ha 6a30BOM YpOBHE BKIIIOUAIOT CIICIU(PHUECKUE A1 yIeOHOTO IpeaMeTa
«buonorus» Hay4HbIE 3HaHUS, YMEHHUS u CIIOCOOBI NENUCTBUN 1o OCBOCHHIO, UHTEpIIpEeTaluu
U peoOpa30BaHMIO 3HAHUH, BUABI JEITEIHHOCTH MO TOTYYESHUIO HOBOTO 3HAHUS U IPUMEHEHUIO 3HAHUH B PA3JIMYHBIX YUEOHBIX CUTYAIHSX, @ TAKKE
B pPEaJIbHBIX KU3HEHHBIX CUTYallUsAX, CBA3aHHBIX ¢ OMoJorueil. B mporpamMmMe npeaMeTHbIe pe3ybTaThl MPEACTaBICHBI IO TOAaM 00yUeHHS.

[IpenmeTtHbIe pe3yabTaThl OCBOEHHS yueOHOTo npeamera «buonorus» ¢ 10 knacce NOMKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTh 3HAHUI O MECTE M POJIM OMOJIOTUU B CUCTEME HAYYHOTO 3HAHUSI €CTECTBEHHBIX HayK, B ((OPMUPOBAHUU COBPEMEHHOU
€CTECTBEHHO-HAyUYHOW KapTHHBI MHPA H HAyYHOTO MUPOBO33PEHHUS, O BKIIA/I€ POCCHICKUX U 3apyOeKHBIX yUEHBIX-OMOJIOTOB B Pa3BUTHE OMOJIOTUH,
(YHKIMOHATHLHON TPAMOTHOCTH YEJIOBEKA ISl PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PAcCKpbIBaTh COJEpKAHHE OMOJIOTMYECKUX TEPMUHOB W TOHSATHH: JKU3Hb, KJIETKA, OPraHuM3M, MeTa0oinu3M (0OMEH BEIIEeCTB H
IIPEBPALLEHUE DHEPruu), IOMEOCTa3 (CaMOpEeryisiuus), ypOBHEBas OpraHHU3alUsl >KHUBBIX CHUCTEM, CaMOBOCIPOM3BEACHHUE (PENPOLYKIIMS),
HACJIEICTBEHHOCTh, N3MEHUUBOCTb, POCT U PA3BUTHUE;

YMEHHE U3J1araTb OMOJIOrHUECKUE TEOPHH (KJIETOYHAs, XPOMOCOMHAs, MyTallMOHHAs, IEHTPAJIbHAS I0TrMa MOJICKYJISIPHOM OMOJIOTHH ), 3aKOHBI
(I'. Menpens, T. Moprana, H. 1. BaBunoBa) u y4deHus (0 LeHTpaX MHOrooOpas3usi U MPOUCXOXKICHUs KyIbTypHbIX pactenuid H. W. BaBuiosa),
OIIPEAEIATh TPAHULBI UX IPUMEHUMOCTH K )KMBBIM CUCTEMAM;

yYMEHHE BJIaJIeTh METOJJAMU HAYYHOTO TIO3HAHMS B OMOJIOTUHU: HAOIIOICHUE U ONMCAaHHE )KUBBIX CHCTEM, ITPOLIECCOB U SIBIICHHUM, OpraHU3aIis
U MIPOBEJICHNE OMOJIOTMUECKOT0 SKCTIEPUMEHTA, BBIIBH)KEHUE THIIOTE3bl, BHISIBICHUE 3aBUCUMOCTH MEXTy HCCIIEyEMbIMU BEIMYMHAMHU, O0BSICHEHUE
IIOJIyYEHHBIX PE3YyJbTaTOB, HCIIOJIB30BAHHBIX HAYYHBIX IOHATHUI, TEOPUl M 3aKOHOB, YMEHHE [€JIaTh BBIBOJBI HAa OCHOBAHWU IIOJYUYEHHBIX
pE3yNIbTATOB;

YMEHHUE BBIIEIATh CYLIECTBEHHbIE IPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U DYKAPUOT, OJAHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB,
0COOEHHOCTH TPOLIECCOB: OOMEHA BEIIECTB W IPEBpAILEHUS] PHEPTUM B KIETKe, (POTOCHMHTE3a, IUIACTHYECKOTO0 M 3HEPreTHMYecKoro obMeHa,
XEMOCUHTE3a, MUTO03a, MEH03a, OIUIOJJOTBOPEHNUS, Pa3MHOXEHUS, UHIUBUYaJIbHOIO Pa3BUTHS OpraHu3Ma (OHTOTEHES);

yYMEHHE MTPUMEHATH MOJTYYESHHBIC 3HAHUS JJIs1 O0ObSICHEHUS] OMOJIOTUYECKUX TPOLIECCOB U SBICHHUM, ISl IPUHATHS MPAKTHUECKUX PEIICHUH B
MOBCETHEBHOM JKMU3HU C IIETbI0 00ecredeHus: Oe30MacHOCTH CBOETO 3/I0POBbs U 3/I0POBbsI OKPYKAIOIIMX JIIOJIEH, COOMIONEHUSI HOPM I'PaMOTHOTO



MOBEICHUS B OKPY>KaIOIIEH TPUPOTHON cpelie, MOHUMaHUE HEOOXOIMMOCTH UCTIONIb30BaHUS IOCTIKEHUN COBPEMEHHOM OMOJIOTHH U OMOTEXHOJIOTHI
JUISL PaIliOHAIBHOTO MTPUPOIOTIONB30BAHUS;

YMEHHUE peliaTh dJIEMEHTapHbIE TeHETHYECKUEe 3aJaud Ha MOHO- M TUTHOPUIHOE CKpEIIMBaHUE, CIETUICHHOE HACJIEeIOBAHUE, COCTABIIATH
CXEMbI MOHOTHOPHIHOTO CKPEITUBAHUS JJIsl IPECKA3aHUsl HACIeIOBAaHUS TIPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBITIOJHATH JJA00OPATOPHBIE U IIPAKTUUYECKUE paboThl, COONIOIATh TPpaBUiIa IpU paboTe ¢ yueOHBIM U 1a00paTOpHBIM 000PYI0BAHUEM;

yMEHUE KPUTUYECKH OIICHWBATh U HHTEPIPETUPOBATH HHPOPMAITHIO OMOJIOTHYECKOT0 COJCPKAHUS, BKIIOYAIONIYIO TICEBJIOHAYYHBIC 3HAHUS
U3 Pa3IMYHBIX HCTOYHUKOB (CPEACTBA MAaCCOBOM MH(OPMAIINH, HAYYHO-TIOMYJISIPHBIC MAaTEPUaJIbl), STHUECKUE ACTIEKTH COBPEMEHHBIX UCCIICIOBAaHUI
B OMOJIOIMH, MEIULIMHE, OMOTEXHOJIOTHH;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE TUCHMEHHBIC U YCTHBIE COOOIIEHUS, 0000IIasi OMOIOrHYeCcKy0 HH(DOPMAIIUIO 3 HECKOJIBKUX HCTOUYHUKOB,
TPaMOTHO UCIOJL30BaTh OHATUHHBIN armapar OMOJIOTHH.

[IpenmeTHbIe pe3yabTaThl OCBOEHHS yueOHOTO npeamera «buonorus» ¢ 11 knacce NOMKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHHI O MECTE M POJIM OMOJIOTUU B CUCTEME HAYYHOT'O 3HAHUS €CTECTBEHHBIX HayK, B ((OPMUPOBAHUU COBPEMEHHON
€CTECTBEHHO-HAyUYHOW KapTHHBI MUPA U HAYYHOTO MUPOBO33PEHHUS, O BKIIA/I€ POCCHMCKUX U 3apyOeKHBIX yUEHBIX-OMOJIOTOB B Pa3BUTHE OMOJIOTHH,
(YHKIMOHATBLHON TPAMOTHOCTH YEJIOBEKA ISl PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PacKphIBaTh COJIEpKaHNE OMOIOTMYECKIX TEPMUHOB M IIOHSATHIA: BUJ, TTOMYJISIHS, TeHO(DOH/I, SBOJIIOLUS, ABIKYIIHE CUIIBI ((haKTOPHI)
HBOJIIOIMH, TPUCIIOCOOICHHOCTh OPraHU3MOB, BUI000pa30BaHKE, IKOJIOTHUECKUE (PaKTOPbI, SKOCUCTEMA, POIYIEHThl, KOHCYMEHTBI, PEeAyLICHTHI,
[[eNU MUTAHUS, YIKOJIOTHUYECKasi MupaMuia, OMoreomnenos, onocdepa;

yMEHHME H3JlaraTb OuoJIorTHYeckue TeopuH (dBoitorMonHas Teopuss Y. JlapBuHA, CHHTETHUYECKass TEOpHUsS DBOJIOLMHU), 3aKOHBI H
3aKOHOMEPHOCTH (3apoapieBoro cxoacrsa K. M. Bapa, uepenoBanus riaBHbIX HampaBiaeHuil U mytei sBomounu A. H. CeBeproBa, yueHus o
o6uocdepe B. . BepHaackoro), onpenensrs rpaHULbI UX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yYMEHHE BJIaJIeTh METOJaMU HAYYHOTO IO3HAHMS B OMOJIOTUHU: HAOIIOICHUE U ONMCAaHKE )KUBBIX CHCTEM, ITPOLIECCOB U SIBIICHHM, OpraHU3aIUs
U MIPOBEJICHNE OMOJIOTMUECKOTO SKCTIEPUMEHTA, BBIIBH)KEHUE THIIOTE3bl, BISIBICHUE 3aBUCUMOCTH MEXTy HCCIIEyEMbIMU BEIMYMHAMHU, O0BSICHEHUE
MIOJIyYEHHBIX PE3YyJbTaTOB, HCIIOJIB30BAHHBIX HAYYHBIX IOHATHUI, TEOPUMl M 3aKOHOB, YMEHHE [€JIaTh BBIBOJBI HAa OCHOBAHWU IIOJYUYEHHBIX
pE3yJIbTATOB;

YMEHHE BBIJCTATh CYIIECTBEHHBIC NPU3HAKU CTPOCHHUS OHOJIOTMYECKUX OOBEKTOB: BHUOB, MOIYJISALUH, MPOAYIEHTOB, KOHCYMEHTOB,
peIyLIeHTOB, OMOTeOlEHO30B M SKOCUCTEM, OCOOCHHOCTH MPOIECCOB: HACIEICTBEHHON U3MEHUMBOCTH, €CTECTBEHHOI'O 0TOOpa, BHI000pa30BaHus,
MPUCIIOCOOJICHHOCTH OPraHU3MOB, JIEHCTBUSA HKOJOTHYECKUX (PAKTOPOB HA OPraHM3MBbI, IEPEHOCA BEIIECTB M TOTOKAa SHEPIMU B HKOCHUCTEMAX,
AHTPOIIOTEHHBIX U3MEHEHHI B HKOCUCTEMAaX CBOCH MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOr€OXMMHUUECKUX ITUKIOB B buocdepe;

YMEHHE MTPUMEHATH MOJTYUYESHHBIE 3HAHUS ISl O0ObSICHEHUS] OMOIOTHYECKUX TPOLIECCOB U SBICHHUMN, ISl IPUHATHS MPAKTHUECKUX PEIICHUH B
MOBCETHEBHOM JKMU3HHU C IIETIbI0 00ecredeHns: Oe30MacHOCTH CBOETO 3JI0POBbs U 3/I0POBbsI OKPY KAIOIIHMX JIIOJIEH, COOMIONEHUSI HOPM I'PaMOTHOTO
MOBEJICHUsI B OKpY’XKarolleid NpUPOAHOM cpene, MOHUMaHUE HEOOXOIUMOCTH HCIIOJB30BAHMS JIOCTH)KEHUH COBpPEMEHHOW OHMONOTUH /s
palMOHaIbHOTO IPUPOAOIIOJIB30BAHNUS;

YMEHHE peliaTh JIeMeHTapHbIe OMOJIOrMYECKHE 3ajaul, COCTABIISATh CXEMbI IEPEHOCA BEIIECTB M SHEPIHH B IKOCUCTEMAX (LIEMH MUTaHUA);



YMEHHUE BBITIOIHATD JIAOOPAaTOPHBIE U MPAKTHUECKUE paboThl, COOMI0AATh MpaBuiIa MpH padoTe ¢ yueOHBIM U JJa00OPaTOPHBIM 000PYAOBAaHUEM;
YMEHHE KPUTHUYECKH OLIEHUBATh U MHTEPIIPETUPOBATh MHPOPMALIMIO OMOJIOrMYECKOTO COEPKAHMs], BKIIIOYAIOIIYIO TICEBIOHAYYHbIC 3HAHUS
U3 Pa3JIMYHbIX MUCTOYHUKOB (CPEICTBa MAcCOBOM MH(OpPMAalNM, HAyYHO-TIOMYJSPHbIE MaTepHallbl), paCCMAaTPUBATh TJI00ATBHBIE YKOJIOTMUYECKHE
po6IeMBbl COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOIIEHUIO K HUIM COOCTBEHHYIO ITO3UIHIO;
YMEHHE CO371aBaTh COOCTBEHHBIE MMChMEHHBIE U YCTHBIE COOOIIeHHUs, 000011asi OMOIOrMYecKyo HH(POPMAITUIO M3 HECKOJIbKUX MCTOYHUKOB,
IPaMOTHO MCIOJIb30BATh MOHATHHHBIN anmapar OMOJIOTHH.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HaumMeHoBaHUe pa3/iesioB U TeM KosnuectBo | JnekTpoHHbIe (LUPPOBBIE)
n/no IporpaMMbl 4acoB ob6pa3oBaTesibHblE PeCYPChI
1 BuoJsiorus kak Hayka 2 [[BubsanoTeka LHOK
https://m.edsoo.ru/7f41c292]]
2 KuBble cucTeMbl U UX OpraHU3aLUs 1 [[BubsanoTeka LHOK
https://m.edsoo.ru/7f41c292]]
3 XVWMHUUYECKUN COCTaB U CTPOEHUE KJIETKU 8 [[BubsanoTeka LHOK
https://m.edsoo.ru/7f41c292]]
4 KusHenesaTesIbHOCTD KJIE€TKHU 6 [[BubsanoTeka LHOK
https://m.edsoo.ru/7f41c292]]
5 PazMHOXeHUe U UHAWBU/IyaJlbHOE 5 [[BubsanoTeka LHOK
pa3BUTHE OPTraHU3MOB https://m.edsoo.ru/7f41c292]]
6 HacsiencTBeHHOCTh U U3MEHYHUBOCTD 8 [[BubsanoTeka LHOK
OpraHU3MOB https://m.edsoo.ru/7f41c292]]
7 Ceniexyusi opraHu3MoB. OCHOBBI 3 [[BubsanoTeka LHOK
OMOTEXHOJIOTHU https://m.edsoo.ru/7f41c292]]
8 Pe3epBHOE BpeMs 1 [[BubsanoTeka LHOK
https://m.edsoo.ru/7f41c292]]
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Ne HaumMeHoBaHUe pa3/iesioB U TeM KosnuectBo | JnekTpoHHbIe (LUPPOBBIE)
n/no IpOorpaMMbl 4acoB o6pa3oBaTesibHbIE PeCYPChI
OBLIEE KOJIMYECTBO YACOB I10 34
[TIPO'PAMME
11 KJIACC
Ne HaumMeHoBaHUe pa3/iesioB U TeM KosnuectBo | JsiekTpoHHbIE (IIUdPOBLIE)
n/n IporpaMMbl 4acoB ob6pa3oBaTesibHbIE PECYPChI
1 JIBOJIIOIIMOHHAA OUOJI0TUS 9 [[BubsanoTeka LHOK
https://m.edsoo.ru/7f41cc74]]
P Bo3HUKHOBEHHE U pa3BUTHE }KU3HU Ha 9 [[BubsanoTeka LHOK
3emJie https://m.edsoo.ru/7f41cc74]]
3 OpraHusmbl ¥ OKpy:Katollas cpesa 5 [[BubsanoTeka LHOK
https://m.edsoo.ru/7f41cc74]]
4 CoobuiecTBa U 9KOJI0TUYECKUE CUCTEMBI 9 [[BubsanoTeka LHOK
edsoo.ru/7f41cc74]]
5 Pe3epBHOE BpeMs 2 [[BubsanoTeka LHOK

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

IOBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME|
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