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IHHOSACHUTEJ/IBHAS 3AIINCKA

[Ipu pa3paboTke nporpamMMsl 110 OHOJIOTUH TEOPETHUECKYIO0 OCHOBY AJIsl OIPEAETICHUS IIOAX00B K
¢dopMHpOBaHNIO coAepKaHUS ydeOHoro mpeamera «bHONOTHS» COCTaBWIM: KOHLENTyaJbHBIC
nonoxenuss ®I'OC COO o B3anM00OOYCIOBICHHOCTH LeNiel, COAepiKaHus, pe3yJIbTaTOB OOY4YeHUS U
TpeOOBaHMI K YPOBHIO IOJATOTOBKU BBIIYCKHHMKOB, IOJOXKEHHs 00 OOIMX LEeNIX ¥ IPUHIMIAX,
XapaKTepU3YIOUINX COBPEMEHHOE COCTOSHHE CHUCTEMBI CpelHero odmiero odpaszoBanusi B Poccuiickoit
Oenepany, a TakKe MOJIOKEHUS 0 criennpuKe OMOIOTUH, €€ 3HAaUeHNH B MMO3HAHUH XKUBOH MPUPOABI U
o0ecreyeHnn CyIIECTBOBaHUS UenoBeueckoro obmectBa. CorylaCHO Ha3BaHHBIM IIOJIOKEHMSAM,
oIpeJiesIeHbl OCHOBHBIE (DYHKIIMH IPOrPaMMBbl 10 OMOJIOTHH U €€ CTPYKTYpa.

[MporpaMma mo Ouonormu [aéT TpeACTaBICHHE O IeNsaX, o0 oOmei crpaTerunt OOydeHwus,
BOCIIUTAHUS W Pa3BUTUS OOydaromuxcs cpeacTBaMu ydeOHoro mpenmera «buomorus», ompenenser
o0s13aTeNbHOE MPEIMETHOE COJICPKAHUE, €ro CIPYKTYpY, paclpelefieHHe I0 paszfenaM U TeMau,
PEKOMEHIyeMYI0 TIOCJIEA0BaTEeIbHOCTh M3Y4YEHHUs] y4eOHOro MaTepHuaja ¢ y4ETOM MEXNpPEAMETHBIX W
BHYTPUIIPEIMETHBIX ~ CBsI3€H, JIOTMKH 00pa30BaTelIbHOTO Ipollecca, BO3PACTHBIX OCOOEHHOCTEH
00yJaroImXcs.

B nporpamme mo OuOJOrMM TakXe YUUTHIBAIOTCSI TPEOOBAaHMS K IJIAHUPYEMBIM JINYHOCTHBIM,
METaIrpeJMEeTHBIM U MPEAMETHBIM pe3yibTaTaM oOydeHHsl B (JOPMHUPOBAHHM OCHOBHBIX BHJOB yueOHO-
MO3HABATENIbHOM  JEATENBHOCTH/y4eOHBIX JeHCTBUMI 00ydaromuxcs IO OCBOCHUIO COICPIKaHUS
OMOJIOTHIECKOT0 00pa3OBaHMSL.

B mporpamme mo Owonormm (10-11 kimaccel, 0a30BbIi ypOBEHb) pEAIN30BAH IPHHIUII
MPEEMCTBEHHOCTH B M3yUCHHH OMOJIOTHH, OJlaroapsi 4emy B Hel MpocMaTpHBaeTCsl HAMPaBICHHOCTh Ha
pasBUTHE 3HAHMH, CBSI3AHHBIX C (DOPMHUPOBAHHMEM €CTECTBEHHO-HAYYHOI'O MHPOBO33PEHUS, LIEHHOCTHBIX
OpUCHTAIMH JIMYHOCTH, DKOJOTUYECKOTO MBIIUICHHS, TPEACTABICHUH O 370pOBOM 00pa3e KHU3HU H
OcpeKHBIM OTHOIICHWEM K OKpyXKatouiel mnpupofHoit cpege. [losToMy Hapsamy ¢ U3ydeHHEM
00111€0M0JIOTHUECKUX TEOPHil, a TaKKE 3HAHUI O CTPOCHMH >KUBBIX CHCTEM Pa3HOTO PAaHIa U CYIIHOCTH
OCHOBHBIX MPOTEKAIOIIMX B HHUX MPOLECCOB B IMporpamMme MO OHOJOIMH YIENCHO BHHMaHHUE
WCIIOJIb30BaHMIO MOJYYEHHBIX 3HAHUM B MOBCETHEBHON >KM3HM I PELICHUs MPHUKIATHBIX 3a/1a4, B TOM
yucne:  NpoQWIAKTUKM  HACIEJACTBEHHBIX  3a00JE€BaHMI  YeOBEKa,  MEAMKO-TEHETHYECKOIro
KOHCYJIFTUPOBaHUs, OOOCHOBAaHHUSI JKOJOTMYECKH LEeIeCOO0pa3HOro IMOBEACHUS B OKpYXKaromei
MIPUPOJTHON Ccpesie, aHaIu3a BIUAHUS XO35ICTBEHHOM AESITEeIbHOCTH YeJIOBeKa Ha COCTOSIHUE MPUPOIHBIX
Y UCKYCCTBEHHBIX DKOCHUCTEM. Y CHIIEHHE BHUMAaHUS K IPUKIIAHON HANPaBIEHHOCTH y4eOHOTO MpeaMeTa
«buonorus» NPOAUKTOBaHO HEOOXOAWMOCTBIO OOECIICUEHHUS] YCIOBHUM Ul pEIleHHs OJHOW W3
aKTyaJbHBIX 3aJ]ad IIKOJIBHOTO OMOJIOTHYECcKOro 00pa3oBaHmsi, KOTOpas MpearoaaraeT GopMUpOBaHHE Y
oOyvaromuxcsi CIOCOOHOCTH — aIaNTHPOBaThcsl K  WM3MEHEHHSM JIMHAMHYHO — Pa3BHUBAIONICTOCS
COBPEMEHHOI'0 MHpa.

Buosnorus Ha ypoBHe cpegHero od1ero oopa3oBaHus 3aHUMaeT BakHOe MecTo. OHa obecrieunBaeT
(dbopMupoBaHUe y 00ydYaIOUIUXCs MPEICTABICHUNA O HAyYHOM KapTHHE MHUpa, pacHIMpseT U 0000IIaeT
3HaHUS O JKMBOW INpHpoje, €€ OTIMYUTEIbHBIX NPHU3HAKAX — YPOBHEBOM OpPraHU3alldd W 3BOJIOLMH,
co31aéT yCNOBMSA IUISi: TO3HAHMS 3aKOHOB JKMBOH HPHUPOIbI, (OpMHPOBaHHS (PYHKIHMOHATIBHOMN
TPaMOTHOCTH, HAaBBIKOB 3/0POBOTO W 0e30macHOTO o00pa3a »KU3HH, HKOJOTHYECKOTO MBIIIICHHS,
[IEHHOCTHOT'O OTHOIIIEHUS K KMBOM MPUPOJE U YETOBEKY.

Bonbmoe 3HaueHre OMOIOTHs UMEET TakXKe ISl PELICHHUs] BOCIIUTATEIbHBIX M Pa3BUBAIOLINX 33144
cpeaHero odmiero oOpa3oBaHMs, colManu3auud oOywaromuxcs. M3yuenuwe Ouonorum oOecrmeyuBaeT
ycnoBHsl Uit GOPMHUPOBAHUS MHTEIUICKTYAIbHBIX, KOMMYHHKAIIMOHHBIX M HH(POPMAIMOHHBIX HABBIKOB,
3CTETHUYECKON KYJIBTYpPBI, CIIOCOOCTBYET MHTErpauyy OMOJOTHUECKMX 3HAHWH C IMPEICTABICHUSIMH W3
Jpyrux y4eOHBIX NMPEIMETOB, B YaCTHOCTH, (QU3MKM, XUMHUU U reorpaduu. Ha3BaHHBIE MOJIOXKEHUS O
MpeIHa3HaYeHny y4eOHOoro mpeamera «bruomorus» cocTaBWiIM OCHOBY IJISl ONPENETCHHS IMOAXOIO0B K
0TOOpY M CTPYKTYPUPOBAHHIO €TO CONEPKaHUs, IPEICTABICHHOTO B MPOrpaMMe 110 OHOIOTHH.

Ot0op coaepxanust yueOHoro mnpeamera «buojorus» Ha 0a30BOM YPOBHE OCYIIECTBIEH C
MO3UIMHA KyJIbTYPOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBHU C KOTOPHIM OOYYaromnecs JOJDKHBI OCBOUTH
3HaHUSI W yMEHHs, 3HauMMble Js (GopMuUpoBaHWs OOIIEH KyJNbTYpHI, ONPENCISIONINe aJeKBaTHOE
TIOBEJICHUE YEJIOBEKAa B OKPY’KaloLIeH NMPUPOJHOM cpelie, BOCTpeOOBaHHBIE B MOBCEIHEBHOM XHU3HH U
MPaKTHIECKOH aesTenbHocTH. Oco00e MECTo B ATOH cUCTeMe 3HAHUH 3aHUMAIOT JIEMEHTHI COZIEPKaHMS,
KOTOPBIE CITy>)KaT OCHOBOW I (DOPMHUPOBAHUS TPEACTABICHUN O COBPEMEHHOW €CTECTBEHHO-HAYIHOM



KapTHHE MUPA U IIEHHOCTHBIX OPHEHTAIUSAX JTHYHOCTH, CIIOCOOCTBYIONIMX I'yMaHU3AIUH OUOJIOTHUYECKOTO
o0pazoBaHws.

CTpyKTypHpOBaHHUE COEpX aHUs yueOHOro MaTepraia B IporpaMMe o OHOJIOTHH OCYIIECTBICHO
C y4€TOM TPUOPUTETHOTO 3HAYCHUS 3HAHWUH 00 OTIMYUTEIBHBIX OCOOCHHOCTSIX JKUBOW MPUPOIBI, O e
YPOBHEBOI OpraHM3alliil W SBOJIOIUK. B COOTBETCTBUH C 3TUM B CTPYKType y4eOHOrO mmpeaMera
«buonorusy BhIIEIEHBI CIIEAYIOIINE COIepKaTeIbHbIe THHUU: «bronorus kak Hayka. MeToIbl HAyYHOTO
no3HaHus», «Kierka kak Ouonormueckas cucreMay», «OpraHu3sM Kak OHMOJIOTHMYECKash CHUCTEMay,
«CrcreMa M MHOTO00pa3fe OPraHWICCKOTO MHPa», «IBOJIONUS >KHUBOW MPUPOABD», «IKOCHCTEMBI H
MPUCYIIHE UM 3aKOHOMEPHOCTH.

Ilenp wu3ydeHnuss ydeOHOro mpemmera «buonorus» Ha 0a30BOM YpPOBHE — OBIIAJCHHC
00y4YarOIUMUCS 3HAHUSIMH O CTPYKTYPHO-(YHKIIMOHAILHOW OpraHU3aIMK KUBBIX CUCTEM Pa3HOr0 paHra
U MPHOOpETeHUE YMEHUI UCIONB30BaTh 3TH 3HAHHMS JIJISI TPAMOTHBIX JCUCTBUI B OTHOIICHHUH 0OBEKTOB
JKUBOW MPHUPOJIBI U PEUICHHS PA3IMYHBIX KUZHEHHBIX MTPOOIICM.

Hoctmxkenne 1iemu  uW3ydeHHs y4yeOHoro mpenvera «buosorus» Ha 0a30BOM  YPOBHE
o0ecreYrBaeTCs peHICHUEM CIICIYIONINX 3a1a4:

OCBOCHHE OOYYAIOIIMMHUCS CUCTEMBbl 3HAHWW O OWOJOTHMYECKHX TEOPHSX, YUYCHHUAX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THIIOTe3aX, MpPaBUiIaX, CIYKalluX OCHOBOHM aJsi ()OPMHPOBAHHS TMPEICTABICHUN O
€CTeCTBCHHO-HAYYHOM KapTHHE MHpa, O METOJaX HAyYHOrO MO3HAHHS, CTPOCHUM, MHOTO00pasuu |
0COOCHHOCTSIX KHMBBIX CUCTEM Pa3HOT'O YPOBHS OPraHU3AllMH, BBIIAOIINXCS OTKPBITUSIX U COBPEMEHHBIX
HCCJICIOBAHUSX B OMOJIOTHN;

dbopMupoBaHue y OOyYalONIMXCS IO3HABATCIBHBIX, WHTCIUIGKTYAIbHBIX M  TBOPYECKUX
CHOCOOHOCTEH B Mpolecce aHanmu3a JaHHBIX O MyTSAX PA3BHTHUS B OHOJIOTMU HAYYHBIX B3MUIAZOB, HIACH U
IMOAXO0A0B K U3YUYCHUIO KMBBIX CUCTEM PAa3HOI'0 YPOBHA OpraHrU3aliuu;

CTaHOBJICHHE y OOy4YaroImuxcs oO0Ined KyJbTypbl, (DYHKIMOHAIBHONH TPaMOTHOCTH, Pa3BHTHE
YMEHUH OOBSACHSTH U OIICHUBATh SBJICHUS OKPYXKAIOMIEr0 MUPa KUBOU MPUPOIbI HA OCHOBAHUH 3HAHUH U
OTBITA, MOJYYCHHBIX MPH U3yYCHUH OUOIIOTHH;

(dhopMupoBaHue y 00y4YaIONIMXCsS YMEHUI WILTIOCTPUPOBATh 3HAUYCHUE OMOJIOTHYCCKHUX 3HAHUHU B
HpaKTH‘IeCKOﬁ ACATCIBHOCTH YCJIOBCKA, PasBUTHU COBPEMCHHBLIX MCEIUIIMHCKUX TEXHOJIOTHH H
arpoOHOTEXHOJIOTHIA;

BOCIIMTAaHHEC Y6e)I(I[éHHOCTH B BO3MOXKHOCTHU IIO3HAaHUsA YCJIOBEKOM JKUBOU IMpUpOJbI,
HEOOXOJUMOCTH OCpEe,HOr0 OTHOILICHHsSI K HEH, COOJIOJEHUS STUYECKMX HOPM INPU TMPOBEIACHUHU
OHMOJIOTUYECKUX UCCIICIOBAHHIA;

OCO3HAHHUE ICHHOCTH OUOJOTMYESCKUX 3HAHUI JUISI TOBBIIICHUS YPOBHS SKOJIOTMUYECKON KYIbTYPBI,
JUTsE (POPMHUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

NPUMEHEHUE TPUOOPETEHHBIX 3HAHUW W yMEHUH B TIOBCEJAHEBHOW KHM3HU JUIS OICHKH
MOCJIEJCTBUN CBOEH MESATENBHOCTH TI0 OTHOIICHUIO K OKPYXKAIoMIeH cpesie, COOCTBEHHOMY 37I0POBBIO,
000cHOBaHUE U COOMIOIeHNE Mep TPOMMITAKTUKHY 3a00JIeBaHNH.

B cucreme cpenHero obmiero oopaszopanus «buomnorusy, nzyuaemas Ha 6a30BOM YPOBHE, SIBIISIETCS
0053aTeILHBIM YYeOHBIM MTPEMETOM, BXOIAIIMM B COCTAB NPEAMETHOM 001acTi « EcTeCTBEeHHO-HAYYHbIC
MIPEIMETHD).

st u3ydeHus OHOJIOrMM Ha 0a30BOM YPOBHE CPEIHEro o0Iero o0pa3oBaHMs OTBOAMTCS 68
yacoB: B 10 kmacce — 34 yaca (1 yac B Hezento), B 11 xiacce — 34 waca (1 4ac B Henenro).



COJEPXAHUE OBYYEHUSA
10 KJIACC

Tema 1. buoJiorns kak Hayka.

Buonoruss kak nHayka. CBf3b OHOJOrMHM C OOLICCTBEHHBIMH, TEXHMYECKHMH M JIPYTUMH
€CTeCTBEHHBIMH HayKaMH, (pHUI0coueid, STUKON, 3CTETHKON U TpaBoM. Poirb 6rosorun B GopMHUpPOBaHUN
COBpEMEHHON Hay4HOU KapTHHBI Mupa. CrcTeMa OMOJIOTHYECKUX HAYK.

MeToapl TO3HaHUS KMBOM TpUpoAbl (HAONMIOJCHWE, JKCIEPUMEHT, ONHCaHHE, H3MEPEHUE,
KJTaccu(uKaIys, MOICTUPOBaHNE, CTAaTUCTHYCCKas 00paboTKa JaHHBIX ).

JdemoHcTpanuu:

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

Ta6muib! 1 cXeMbl: «MeToaBI TTO3HAHUS YKUBOU MPHUPOIBI.

JlaGopaTopHble H MPaKTHYEeCKHE PA0OTHI:

[Mpaktuueckas padota Ne 1. «Mcnonp3oBaHre Pa3TUIHBIX METOJOB IPU H3YYEHUH OHOIOTUYCCKUX
00BEKTOBY.

Tema 2. ZKuBble cUCTeMbI M UX OPraHU3ALMS.

JKusble cucrembl (OMocHuCTEMBI) KakK MpeaMeT u3ydeHus OMonorud. OTIHYHe KUBBIX CUCTEM OT
HEOPraHUYECKOW PUPOIBI.

CpoiicTBa OMOCHMCTEM W WX pa3HOOOpasue. YPOBHH OpPraHM3aldH OHMOCHCTEM: MOIEKYISIPHBIH,

KJIETOUHEIH, TKaHEBEIH, OpraHU3MEHHBIN, MONYJIALIMOHHO-BUIOBOM, SKOCHUCTEMHBIN
(6buoreonenoTHYecKuit), 6ochepHHIi.
JdeMoHcTpanum:

Tabnuue! 1 cxembl: «OCHOBHBIEC IPU3HAKH KU3HI», «Y POBHU OPraHU3ALMH )KUBOU IPUPOABIY.

Oo6opynoBanue: Mojeib Mojiekyibl JIHK.

Tema 3. XuMu4ecknii cocTaB U CTPOeHHE KJIETKH.

XUMUYECKUH COCTaB KIETKH. XUMHUYECKUE DJIEMEHTBI: MAKPOAJIEMEHTBI, MUKPO3JIEMEHTHL. Boaa n
MUHEpaJIbHBIE BEIIECTBA.

OyHKIUK BOJIBI 1 MUHEPAILHBIX BEIIECTB B KieTke. [loaepxkanre ocMoTHYeCKOro OaaHca.

benku. CoctaB u crtpoeHue OenkoB. AMHHOKHCIOTBI — MOHOMephl OenkoB. HeszameHumble u
3aMEHHMbIE aMHHOKHCIOTHl. AMHHOKHCIOTHBIA COCTaB. YPOBHU CTPYKTYpbl OEIKOBOH MOJIEKYJIbI
(mepBuyHasi, BTOpHYHAs, TPETHYHAs W YETBEPTUYHAA CTPYKTypa). XUMHUECKHE CBONCTBA OEIKOB.
buonornueckue GpyHKInu OEIKOB.

®DepmeHThI — Oronornueckue karanuzatopsl. CTpoeHne pepMeHTa: akTUBHBIA LEHTP, CyOcTpaTHas
cnenupuaHocTh. KopepmenTtsl. Buramunbl. OTiinynst epMEHTOB OT HEOPIaHUYECKUX KaTalIn3aTOPOB.

YrneBoapl: MOHOcaxapuibl (TJIIOKO3a, pub03a © JIe30KCHpubo3a), aucaxapuiipl (caxaposa,
JIAKTO32) U ToJIMcaxapuabl (Kpaxmal, TIIUKOreH, 1eJUTono3a). buoigornyeckrue GpyHKIUN yriieBOIOB.

Jlummuapr: Tpurnmuuepuabl, docdomununel, crepouasl. ['mapodunabHO-THAPOGOOHBIE CBOMCTBA.
buonornueckne ¢yHknun aunuaoB. CpaBHEHHE YIIIEBOJOB, OCIKOB W JIMMHJIOB KaK WCTOYHUKOB
SHEPIHH.

Hyxnennosele xuciorel: JHK m PHK. Hyknmeornasl — MOHOMEpHI HYKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢pynknuu JJHK. Crpoenne u pynkuun PHK. Bugst PHK. AT®: ctpoenue u pyHKIUH.

Huronorus — Hayka o kierke. KierouHass Teopust — mpuMep B3auMOJICUCTBUS HJeH U (DAaKTOB B
Hay4YHOM MO3HaHUU. METO/IbI H3yUEHHS KIIETKH.

Krmerka kak mnenoctHast »xuBas cucrema. OOmmMe TpPHU3HAKK KIETOK: 3aMKHYyTas Hapy)KHas
MemOpana, mosiekynbl JIHK kak reHernyeckuii anmapart, cucrema cuHTe3a Oenka.

Tumel  KJIETOK:  dyKapuoTH4YecKas M OpokapuoThueckas. OcoOEHHOCTH — CTpOCHHS
NPOKapuOTHYeCKor KieTku. Kierounas crenka Oakrtepuil. CTpoeHHE 3YKapUOTHUECKOW KJIETKH.
OCHOBHBIE OTJINYHUS PACTUTEILHOMN, )KUBOTHOM U TPHOHOMN KIIETKH.

[loBepXHOCTHBIE CTPYKTYpbl KIJIETOK — KIETOYHAsl CTEHKAa, IJIMKOKAJIUKC, HX (YHKIHH.
[Ina3maruueckas memOpaHa, e€ cBoiicTBa U ¢pyHkuuu. Llutomnasma n eé opranonapl. OHOMEeMOpaHHBIE
opranouapl kietku: OIIC, ammapar ['ompmkw, im3ocoMbl. [lomyaBTOHOMHBIE OpPraHOMIBI KIIETKH:
MHUTOXOHIPHH, TIACTUABL. [Iponcxoxaenne MUTOXOHAPUN U TIacTuA. Buasl mnactua. HememOpanHbie
OpraHoubl KJETKU: PHUOOCOMBI, KJIETOYHBIM ILIEHTpP, LCHTPHUONIH, PECHUYKH, >KIYTHKH. DYHKIUH
OpPraHOUOB KIETKH. BKmroueHus.



SAnpo — perynaropHblii neHTp kieTkd. CTpoeHue supa: siepHas 000J04Ka, KapuoIUIa3Ma,
XPOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCTIOPT BEIIECTB B KIETKE.

JdeMoHcTpanum:

Iloptpetsr: A. JleBenryk, P. I'yk, T. lIsann, M. lllnelinen, P. Bupxos, Ix. Yorcon, @. Kpuk, M.
Yunkuuc, P. ®panknun, K. M. bap.

Huarpammsel: «Pacnpenenenue XMMHUECKUX 3JIEMEHTOB B HEXKHMBOHM Npupone», «Pacnpenenenue
XUMHYECKHX JIEMEHTOB B )KMBOM IIPUPOAE».

Tabmuue! u cxemsl: «llepuonuueckas Tabnnna XUMUYECKUX 3JI€MEHTOBY», «CTpOEGHHE MOJIEKYJIbI
Bonbl», «bruocuntes Oenka», «CtpoeHne mosekynsl Oenka», «Ctpoenue (epmenTtay, «HyknenHoBble
kucnotel. J{THK», «Crpoenne monexkynsl ATd», «CtpoeHune sykapuoTHYeCKOM KIeTKm», «CTpoeHue
JKUBOTHON KJeTKn», «CTpoeHHe pacTUTEeNbHON KieTKu», «CTpoeHHe NPOKApUOTHYECKON KIIETKWY,
«CtpoeHue sifipa KIETKI», « Y TJIEBOIBD», «JIumuap.

ObopynoBaHue: CBETOBOM MHKPOCKOI, 000pyI0BaHUE [Tl TPOBEACHUS HAOIIOCHUH, N3MEPEHUH,
9KCHEPUMEHTOB, MUKPOIIpENapaThl paCTUTEIbHbIX, )KUBOTHBIX U OaKTepHabHBIX KIETOK.

JlaGopaTopHble H MPaKTHYeCKHe PadOTHhI:

Jlaboparophas padota Ne 1. «M3ydeHne KaTaqUTUYECKOH aKTHBHOCTH (HEPMEHTOB (Ha MpuUMepe
aMHJIa3bl WK KaTanasbl)».

JlaboparopHnas pabota Ne 2. «/3y4ueHne CTpOCHHS KIETOK PACTEHHM, )KUBOTHBIX M OaKTEepHid MO
MHUKPOCKOIIOM Ha TOTOBBIX MUKPOIpENapaTax 1 ux OMUCaHUE).

TeMma 4. ’KusHeneaTeIbHOCTH KJIECTKH.

OOMeH BemecTB, WM MeTaboIM3M. ACCUMWIAIMS (IIACTHYCCKUH OOMEH) W AUCCHUMUIISITIS
(oHepreTryecknii OOMEH) — JBE CTOPOHBI €IUHOTO Tpoliecca MeTaboiau3Ma. Polib 3aKOHOB COXpaHEHUs
BEIICCTB U DHEPTUH B TOHUMaHUH METa00IH3MA.

Tumnsl oOMeHa BemecTB: aBTOTPOQHBIN U retepoTpodubrii. Pors GpepMeHTOB B 0OMEHE BEHIeCTB U
NPEBPALICHUN SHEPTHU B KIICTKE.

®otocunres. CBetoBast U TeMHOBas (asbl porocunTe3a. Peakunu otocuntesa. I hekTHBHOCTD
¢dorocunTe3a. 3HaueHue HoTocHHTE3a NI )KU3HU Ha 3emite. BiusiHue ycinoBuil cpeibl Ha (OTOCHHTE3 U
CHOCOOBI MTOBBILIEHUS €I0 IPOIYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUI.

XemocuHTe3. XeMOCHHTE3upYyIone OakTepu. 3HaYeHUe XeMOCHHTE3a IS )KU3HU Ha 3emiie.

OHepreTnvecknii oOMEH B KIETKe. PaclieruieHue BemecTB, BBIICICHHUE U aKKyMYJIHPOBaHHE
SHEPTUH B KJIETKe. DTalbl dHepreTuyeckoro oomena. ['nmukonus. bposkenune u ero Buasl. Kucnopoanoe
OKHCJICHHE, WINM KieTouyHoe nawixaHue. OxuciaurensHoe (ocdopunmupoBanue. DPPeKTHBHOCTH
JHEPreTUUECKOro 0OMeHa.

Peaknum marpuunoro cuHTe3a. ['eHernueckas uHpopmanms u JJHK. Peanuzamms rermerndeckoit
nHpOpMaIUK B KJIeTKe. | eHeTHYecKknii Kol M ero cBoicTBa. TpaHckpunmus — MaTpuyuHblid cuHTe3 PHK.
Tpancnsus — OuocuHTe3 Oenka. Dtanbl TpaHchsmuu. KoaupoBanue aMWHOKUCIOT. Ponb pubocom B
O6mocuHTe3e Oenka.

Heknerounsle dopmbr xm3Hn — BUpychl. Mcropus otkpbitust BupycoB (JI. M. VBanoBckwuit).
OCOOCHHOCTH CTPOCHUS M )KH3HEHHOTO IMKIIa BUPYCOB. bakrepuodaru. bone3snu pacteHni, ")KUBOTHBIX U
4eNoBeKa, BbhI3bIBaeMbIe BUpycamu. Bupyc ummynoaeduimra yenoseka (BUY) — Bo30ynutens CITNda.
OOparHast TpaHCKpHUIILMS, peBepraza M uHTerpasza. llpoduiakTuka pacnpocTpaHEHHsS BHUPYCHBIX
3a00JeBaHUH.

JdemoHcTpanuu:

IToptpersr: H. K. Konbnos, 1. U. iBanosckuit, K. A. Tumupszes.

Tabmurer 1 cxembl: «Tunbsl TUTaHUSD», «Metabonm3m», «MUTOXOHIPUS», «DHEPTEeTHUSCKUN
o0Men», «Xioporutact», «Porocunres», «Crpoerue JJHK», «CtpoeHue u QyHKIIMOHUPOBAHUE T'eHAY,
«CuHre3 Oenkay, «['eHeTnueckuii kom», «Bupyce», «bakrepuodaru», «CTpoeHre U )KU3HEHHBIN IHKIT
Bupyca CIIM/a, Gakteprodaray, «Permmkanus JTHK».

O6opynoBanue: mojenu-amuinkanuu «Y asoenne JJHK u Tpanckpunmms», «buocunTe3 Oenkay,
«Ctpoenue KIeTKn», Mojienb cTpykTypsr JTHK.

Tema 5. Pa3mHoMxkeHHe M HHANBHAYATbHOE PA3BUTHE OPraHU3MOB.

KiteTounbiii UK, WK XKU3HEHHBIN ITUKI KiaeTku. MHTepdasza u mutos. [Ipomeccel, mpoTekatomime
B uHTepdase. Permmukaius — peakius marpuunoro cudresa JJHK. Ctpoenne xpomocoM. XpOMOCOMHBIN



Habop — KapHOTHUI. JIMTUTONIHBIN U TaIJIONIHBIN XpOMOCOMHEIE HAOOPEL. XpoMmaTuabl. L{uTomormaeckue
OCHOBBI Pa3MHOKEHUS U HHAMBHTyAIIbHOTO Pa3BUTHS OPTaHU3MOB.

Henenue knetku — muto3. Cragum mutoza. [Iporeccsl, mpoucxonasdiiue Ha pas3HbIX CTaAMSIX
MuTO3a. bronornyeckuit cMpica MuTO3A.

[Iporpammupyemasi Tubesb KJIETKH — alONTO3.

@DopMbl pasMHOXKEHHsI OpraHu3MOB: Oecrosoe M mojioBoe. Buipl 0ecmonoro pa3smMHOXKEHHS:
JelieHHe HaaBOe, MOYKOBaHHUE OJHO- W MHOTOKJIETOYHBIX, CIIOpoOOpa3oBaHMe, BETETaTUBHOE
pazMHOeHHue. VICKyCCTBEHHOE KIIOHUPOBAHUE OPTaHU3MOB, €0 3HAYECHHE IS CEJICKIIHN.

[lonoBoe pasMHOXXEHHE, €r0 OTIUYHS OT OECIOIOrO.

Meiio3. Craguu Mmeio3a. [Iporneccsl, mpoucxoadiiye Ha cTaausx Meiosa. IloBenenne xpomocom B
Mmeiiose. Kpoccunrosep. buonornueckuii cMpica 1 3HaueHHE MeHo3a.

l'ameTorenes — mpouecc 00pa3oBaHHUs IIOJIOBBIX KIETOK Yy JKUBOTHBIX. IloJIOBBIE >Kese3bl:
CEMEHHUKH U sMUHUKH. OOpa30BaHNe U pa3BUTHE TIOJOBBIX KIIETOK — FaMeT (CIIepMaTo30u 1, SIMIIEKIICTKA)
— cmepMatoreHe3 W oBoreHe3. (OcOOGHHOCTH CTpOEHHs SHIEKIETOK M  CIHepMaTO30H[OB.
OmnonorBopenue. [lapTeHorenes.

NupuBunyansHoe pa3BuTHe (OHTOTeHe3). OMOpHOHANBHOE pa3BUTHE (IMOpHOTeHe3). DTarbl
3M6pI/IOHaJ'H)HOFO Pas3sBUTUA Yy IMO3BOHOYHBIX JKHWBOTHBIX! ILpO6J'ICHI/Ie, racTpyjiinusi, OpraHOrcHES3.
[TocTamMOpuoHanbHOE  pa3BUTHE. THNBI  MOCTAIMOPHOHAJIBHOTO  PAa3BUTHUA: IPSAMOE, HENpsIMOe
(mmumHOYHOE). BrimsiHue cpeapl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CIOCOOHBIC BEI3BIBATH BPOXKIEHHBIE
ypOACTBa.

Poct u pasButue pacteHuil. OHTOreHe3 LIBETKOBOTO pPACTEHUS: CTPOECHUE CEMEHH, CTaJuu
pa3BUTHSL.

JdemoHcTpanuu:

Tabmuuer u cxembl: «DOpMBI pa3sMHOXKECHHSI OPTaHU3MOBY», «J[BoiiHOE OIIOJOTBOpPEHUE Y
IBETKOBBIX pacTeHui», «BereraTuBHOEe pa3MHOXXEHHE pacTeHWiD», «/lemenne KiIeTku OakTepuin,
«CrpoeHue MOJIOBBIX KIETOK», «CTpoeHHne XpoMocoMbly, «Kierounslid nukiny», «Pemnmukanus JTHK»,
«Mutos», «Meio3», «IIpsmoe u HenpsiMoe pa3BUTHEY», «['aMeToreHe3 y MIEKOIUTAOIINX U YEIOBEKaY,
«OCcHOBHBIE CTaJuu OHTOI'CHE3a».

OObopynoBaHue:  MHKPOCKOIN,  MHKpompemapatsl  «CHepMaro30uabl  MIIEKOIHUTAIOLIET0»,
«Slinexnerka MiekonuTaromero», «KaprokuHe3 B KIETKaX KOpeuika JyKa», MarHUTHas MOJIENb-
amuikanus «/lenenue kierkm», moaens JJHK, moaens MeTadasHoit XpoMOCOMBI.

JlaGopaTopHble U MPAKTHYEeCKHE PA0OTHI:

JlaGoparophas padota Ne 3. «HabnroneHne MuTo3a B KJIeTKaX KOHUMKA KOPEIIKa JIyKa Ha TOTOBBIX
MUKpOIIpenapaTax».

JlaGoparopnast pabGora Ne 4. «M3yueHue CTpoeHHMs IIOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenapaTax».

Tema 6. HacjiencTBeHHOCTHh M H3MEHYMBOCTH OPraHM3MOB.

[Mpeamer u 3amaun reHeTHKH. VIcTOpust pa3BUTHS T€HETUKU. POJb MUTOJIOTMU U SMOPHOJIOTUN B
CTaHOBJICHMM TEHETUKH. BKiag poccHHCKHMX M 3apyOEKHBIX YUYEHBIX B Pa3BUTHE T'€HETHUKH. MeToabl
TCeHETUKH  (TMOPUIOJIOTUYECKHUM, I[UTOTEHETHUYSCKUM, MOJEKYIsIpHO-TeHeTHueckuii). OCHOBHBIC
reHeTHyeckue MmoHaTus. I 'eHeTnueckas CHUMBOJIMKA, UCIIOJIb3yEMaA B CXEMax CerHIHBaHHﬁ.

3aKOHOMEPHOCTH HacJeJ0BaHUs NPU3HAKOB, ycTaHOBIeHHBIE I'. MenzmeneM. MoHoruGpuaHoe
CKpelrBaHue. 3aKOH eJUHO00pa3us TuOpuaoB nepBoro mnokojenus. [lpaBwio nomuHupoBaHus. 3aKOH
paciCIiyiCHUA IMIPU3HAKOB. I'mmiore3a uncrotsl rameT. IloaHOE M HETIOMHOE JOMUHHUPOBAHUE.

JurnbpugHoe ckpelmuBaHue. 3aKOH HE3aBUCHMOTO Hacjel0BaHus MpU3HaKkoB. LluTorenernueckue
OCHOBBl ~ JUTMOPHIHOTO  CKpEIIMBAaHMA.  AHaTU3Upyollee  CKpeumuBaHue.  Vcmonb3oBaHue
AHATM3UPYIOIIET0 CKPETUBAHUS JUIS OTIPE/IeNIEHHS TeHOTUIIa 0COOH.

CuerieHHOe HacleqoBaHue npusHakoB. Padora T. MopraHa 1o CHEIJICHHOMY HAacJeIOBaHHUIO
reHoB. Hapyiienue cuienienns TeHOB B pe3yJIbTaTe KpOCCUHIOBEpa.

XpOMOCOMHas TEOPHSI HACIIEACTBEHHOCTH. | eHETHUECKHE KapThl.

I'enetnka moma. XpOMOCOMHOE ONpenesieHHe TMoia. AYTOCOMBI W TOJIOBBIE XPOMOCOMBI.
I'omorameTHbIe 1 reTeporaMeTHble opranu3Msel. HacnenoBanue npu3HakoB, CHEIUIEHHBIX C ITOJIOM.

M3menunBocTh. Buapl M3MEHUYMBOCTH: HEHACIEICTBEHHAas M HACIEICTBEHHas. Poib cpensl B
HEHACIIEZICTBEHHON WU3MEHYHUBOCTH. XapaKkTepuCTHKA MOJIU(PHUKALNOHHON U3MEHYHMBOCTH.



Bapuanuonssli psjg W BapuandoHHas kpuBas. Hopma peakiuu npusHaka. KonuuecTBeHHbIE WU
KadeCTBeHHbIE MPU3HAKU U X HOpMa peakrun. CBoiicTBa MOAN(DUKAIIMOHHON H3MEHINBOCTH.

Hacnexncreennas, Wiy reHOTHITUYECKAs, U3MEHYNBOCTh. KoMOMHATHBHAS HM3MEHYHBOCTh. Melo3 u
MOJIOBOM MpolLecc — OCHOBa KOMOMHATMBHOM HW3MEHYMBOCTH. MyTalliOHHAsT H3MEHYHUBOCTb.
Knaccudukamuss myrtamuii: TeHHBIE, XPOMOCOMHBIE, T€HOMHBIE. YacToTa ¥ TNPHUYMHBI MYTAIlHA.
Myrtarensnpie (QakTOppl. 3aKOH TOMOJIOTHYECKHX pAJOB B HACIEACTBEeHHON wm3MmenumBoctn H. M.
Basuiosa.

Bresinepras HaCIIeICTBEHHOCTh U M3MEHYHUBOCTbD.

I'emetnka uwemoBeka. Kaprwotmm dwemoBeka. (OCHOBHBIE METOABI TEHETHKHA  YeIIOBEKa:
TeHeaNOTHYeCKUH, OIM3HEUOBBIM, UTOTCHETHYECKUH, OMOXMMHUYECKHH, MOJIEKYISIPHO-TeHETHUECKHM.
CoBpeMeHHOE OIpeseTieHHe TeHOTHIIA: TOJIHOTEHOMHOE CEKBEHHPOBAaHUE, T'€HOTHIIMPOBAHUE, B TOM
gucie ¢ nomombko ITIIP-ananuza. HaciaeacTBeHHBIe 3a00/IeBaHUS YelIOBEKa: TeHHEBIC 00JIE3HH, OOJIE3HH C
HACJIEICTBEHHONW MPEAPaclONOKEHHOCTBIO, XPOMOCOMHBIE Oonie3Hn. ComMaThdeckue W TeHEepaTUBHBIC
myTtaiuy. CTBONOBBIE KiIeTKH. [IpuHIumel 3m0poBoro o0pasa KM3HU, TUATHOCTHKH, NPOMUIAKTHKA H
JIEYeHUsI TeHETUYECKNX Oose3Heil. MequKo-reHeTHIecKoe KOHCYIbTHPOBaHNe. 3HAYSHNE MEIUITUTHCKON
TE€HETHKH B MIPEIOTBPAIICHNY H JICUSHUN T€HETHYECKUX 3a00JIEBAaHUH YeIIOBEKa.

JdemoHcTpanuu:

Ioptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodeer-PecoBckmit,
H. U. BaBuinos.

Tabnuiel U cxembl: «MOHOTHOPHIHOE CKPEIIMBAHUE M €r0 LUTOTeHETHYECKas OCHOBA», «3aKOH
pacuierjieHusT ¥ €ero [UTOTCHETHYEeCKas OCHOBa», «3aKOH YHCTOTHI Tamer», «JurubpumHoe
cKpemuBaHuey, «Lluromornyeckue OCHOBBI JUTHOPUIHOTO CKPEIIUBaHusM, «Melio3y, «B3anMmoneiicTBre
aJJIeNbHBIX TEHOB», «['eHeTHueckrue KapThl PAacTEeHHM, >KMBOTHBIX U ueloBeKa», «l eHeTwka mojay,
«3aKOHOMEPHOCTH HAacJIeJOBaHUA, CIEIUIEHHOTO C MojioM», «KapuoTumbl yenoBeka W KUBOTHBIXY,
«Bumpl mmeHunBOoCcTH», «MomudukanroHHas W3MEHYMBOCTHY, «HacmemoBanne pesyc-gakxTopay,
«"eneTnKa rpymnmn KpoBu», « MyTallnOHHAS U3MEHIHBOCTHY.

ObopynoBanue:  MoJenM-anIuMKanun  «MoHoruOpumHoe — ckpemiuBaHue»,  «Hemomnoe
JOMUHHUpOBaHUe», «JlurnbpumHoe ckpemuBanue», «llepekpécT XpoMocom», MHUKPOCKON U
Mukporpenapar «Jpo3zodunay (Hopma, MyTarun GopMbl KPBUTEEB U OKpPAacKH Tena), repbapuii «I opox
IIOCEBHOI».

JlaGopaTopHble U MPAKTHYECKUE PA0OTHI:

JlaboparopHast pabora Ne 5. «M3ydeHwme pe3ylbTaTOB MOHOTHOPHUAHOTO W JTUTHOPHIHOTO
CKPEIIMBaHUS Y APO30QHIIBI HA TOTOBBIX MUKPOIIPETIapaTax.

Jlaboparophast pabora Ne 6. «M3ydeHue MOIU(PUKAIMOHHON W3MEHYMBOCTH, IOCTPOCHHE
BapHAIMOHHOTO PS/a ¥ BAPHAIIMOHHON KPUBOWY.

JlaboparopHas padota Ne 7. « AHANHM3 MyTaluid y Ipo30¢HIIbI Ha TOTOBEIX MUKPOITPEaparax.

[Mpaktuydeckas padora Ne 2. «CocTaBieHUe U aHAINU3 POJOCIOBHBIX UEIOBEKAY.

Tema 7. Cejiekuusi oprann3mMoB. OCHOBBI OMOTEXHOJIOTHM.

Ceneklusi Kak HayKa M MpOLECC. 3apOXICHUE CEleKUuu U jAoMectukauus. Yuenue H. U.
BaBuioBa o0 T1eHTpax TPOUCXOXKACHUS W MHOrooOpasusi KyJIbTypHBIX pacTeHuid. LleHTphl
IMPOUCXOXKIACHUA TOMAITHUX XUBOTHBIX. COpT, nmopoja, mramMm.

CoBpeMeHHBIE METOJIBI CeNeKIMU. MaccoBBI M MHAMBUIYAIbHBIA OTOOPHI B CEJIEKINH PacTEHUH
u KUBOTHBIX. OleHKa dKcTepbepa. BIM3KOpoICTBEHHOE CKpelIMBaHUE — MHOPWUAMHT. YwncTas JTUHHA.
CkpemBaHue YHCTHIX JTUHHUHA. l'ereposuc, mnm ruOpumHas cuia. HepoacTBeHHOE CKpemnBaHUE —
ayrOpuauar. OtpanéHHas ruOpuansanus u e€ ycrexu. VCKycCTBEHHBIH MyTareHe3 W MOJydeHue
MOJIMIUIONI0B. JlOCTHKEHNS CENEKIIMH PACTEHUH, d)KUBOTHBIX 1 MUKPOOPTraHU3MOB.

brnorexnonorus KakK OTpaciib IIpON3BOACTBA. I'ennas HWHXXCHEPpH. OTanel CO31aHusA
pexomOunanTaoit JIHK u TpancrenHsix opranm3moB. Kinertounas wmxeHepusi. KieTodnble KyJIbTypHI.
MukpoxJIoHaJIbHOE pa3MHOKEHUE pacTeHHI. Knonnpoanue BBICOKOIIPOYKTUBHBIX
CEJIbCKOXO3SIICTBEHHBIX OPTaHM3MOB. JKOJOTHYECKHe U 3THdeckue mpoliembl. [MO — reHeTmuecku
MOJTUPHUIIMPOBAHHBIC OPTaHU3MBI.

JlemoHcTpanuu:

IToptpetsr: H. U. Basunos, 1. B. Muuypun, I'. 1. Kapneuenko, M. ®. lBaHoB.

Tabmursl u cxemsl: kapta «LIeHTpBl MPONCXOKIEHUSI U MHOTO00pa3us KyJIbTYpPHBIX PAaCTECHHID,
«ITopoasl momamrHUX >KMBOTHBIX», «CopTa KyJIBTYPHBIX pacTeHHi», «OTnanéHHas TUOpUAN3AIND,



«Pabotel axagemuka M. @. HMsanoBay, «Ilomumionaus», «OObEKTbl OHOTEXHOIOTHNY, «KIIeTOUHBIE
KYJIbTYPBI H KJIOHHpOBaHUe», « KOHCTpyHpOBaHKE U MEPEHOC TEHOB, XPOMOCOMY).

OG6opynoBaHUe: MYJISKY TJIOJIOB M KOPHEILIONOB TUKUX (POPM M KYJIBTYPHBIX COPTOB PacCTCHUH,
repOapuii «CelbCKOX03HCTBCHHBIC PACTCHUS.

JlaGopaTopHble H MPaKTHYECKHE PA0OTHI:

Okckypeusi «OCHOBHBIE METOABI M JIOCTH)KEGHHUSI CENeKIIMM pPACTCHWH W JKHBOTHBIX (Ha
CEJICKIIMOHHYIO CTAHIIUIO, INIEMEHHYIO ()epMy, COPTOUCTIBITATSIILHBIA YYaCTOK, B TCIUTHYHOE XO3SHCTBO,
1ab0paTOPHIO arpOyHUBEPCUTETA WITH HAYTHOTO IIEHTPA)».

11 KJIACC

Tema 1. DBoIOHUOHHASA OHOJIOTHS.

[IpeanochiK BO3HUKHOBEHUS HBOJIOLMOHHOM TEOPHM. DBOJIOLMOHHAs TEOpUsl U €€ MECTO B
Ouosiorun. BausHue 5BOIIOIMOHHON TEOPUHU HA PAa3BUTHE OMOJIOTHH U IPYTUX HAYK.

CunerenbctBa 3BoMoLMHU. [laneoHTONOrHYeCKHe: TOCIEIOBATEIbHOCTh MOSIBIEHUS BUIOB B
MaJICOHTOJIOTMYECKO JIeTONHCH, TiepexoaHbie popmbl. bruoreorpadudeckue: CX0ACTBO U pa3nuuue GpayH
U (QJIOp MAaTEPUKOB U OCTPOBOB.

OMOpHOJOTHYecKre: CXOICTBA M pa3inuus OMOPHOHOB Pa3HBIX BHJIOB IO3BOHOYHBIX.
CpaBHI/ITCHBHO'aHaTOMI/I‘ICCKI/ICZ TOMOJIOTUYHBIC, AaHAJOTHYHBIC, PYAUMCHTAPHBLIC OpraHbl, aTaBU3MBI.
MonexkyasipHO-OMOXMMHUYECKHE:  CXOACTBO  MEXAaHM3MOB  HACJIEACTBEHHOCTH M OCHOBHBIX
METa0O0IMYECKHX ITyTEH Y BCEX OPraHU3MOB.

OomroronHas Teopuss Y. apsuHa. [Ipennocbuiki BO3HMKHOBEHHS JapBUHU3MA. JIBHXKylue
CHJIBI 3BOJMIOLMH BUAOB 1o JlapBUHY (M30BITOUHOE Pa3MHOXKEHHE NPU OTrPAHUYEHHOCTH DPECYPCOB,
HeompeneaéHAas N3MEHIHBOCTh, 00pH0a 3a CYIIECTBOBAaHUE, €CTECTBEHHBIN 0TOOD).

Cunretnueckas Teopus 3Bononnu (CTI) n e€ 0oCHOBHBIE MMOJIOKEHUS.

MHKPOSBOHIOHI/IH. HOHyHHHI/IH KaK €JUHHIa BHJa U 3BOJIFOIINHA.

HBwxkynme cunbl (QakTopsl) 3BOMIOLMM BHIOB B IHpUpoae. MyTaLMOHHBIA Hpouecc H
KOMOWHATHBHAsI N3MEHUMBOCTh. [lomynsiioHHbIe BOJHBI 1 Apeiid renos. M3onsims U Murpanms.

EcrecTBeHHBIN 0TOOp — Harmpapmstomuil Gakrop 3Bosmonun. GopMbl ecTeCTBEHHOTO 0TOOpA.

ITpucnoco6yieHHOCTh OPraHM3MOB Kak pe3yJibTaT 3Bomouuu. llpumepsl npucnocoOneHuit y
Opranu3mMoB. ApoMopd03bl ¥ HANOATANITAIINY.

Bung wu BugooOpazoBanme. Kpurepum Buma. OcHoBHble (OpMBI  BHI000Pa30BaHMUS:
reorpapuueckoe, IKOJI0TNIECKOoe.

Makpossomoniusi.  DopMbl  IBOMIOLMH:  (GHIETHYECKas, JMBEPreHTHAs, KOHBEPreHTHas,
napauiensHas. HeoOpaTuMocTh SBOJIOIHY.

IIpoucxoxaeHue OT HeCHEIMaTU3UPOBAHHBIX MpeakoB. Ilporpeccupyromas crenuamTu3amus.
ApnantuBHas paguanus.

JdeMoHcTpanum:

Ioptpertsr: K. Jlunnei, XK. b. Jlamapk, Y. [dapeun, B. O. KoBanesckuii, K. M. bap, 3. I'ekkens, ©.
Mrostep, A. H. CeBeprios.

Tabmuuer n cxembl: «Pa3BUTHE OpraHMYecKoro Mupa Ha 3emiie», «3apOIBbIlIIM MO3BOHOYHBIX
KUBOTHBIX», «ApxeonTtepukc», «Dopmbl OOpbOBI 3a cymiecTBOBaHMEY», «EcTecTBeHHBIN O0TOODPY,
«MHoroobpa3ue copTOB  pacTeHHi», «MHorooOpasue TOpOJ  KHBOTHBIX»,  «llomymsnumy,
«MyTanoHHass HW3MEHYMBOCTB», «ApomMopdosb», «Mnuoagantauum», «OOmas aereHepanus»,
«JIBmwkymie cwibsl 3Bomonmmn», «Kapra-cxema mapmipyra myremectBuss Y. JlapBura», «bopnba 3a
cymectBoBanue», «IIpucrnocobnennocTs  opranmsmMoBy», «['eorpadudeckoe  BHIOOOpa3OBaHMEY,
«OKO0JOrHYeCKOE BU000Pa30BaHUEY .

ObopynoBaHue: KOJUIEKLINS HACEKOMBIX C Pa3IMYHbIMU THUIIAMH OKPACKH, HA0Op MJIOA0B U CEMSIH,
KOJIJICKIINA <<HpI/IMepBI 3alllUTHBIX HpHCHOCO6HCHPIﬁ Y KUBOTHBIX», MOICIIb «OCHOBHBIE HaIrpaBJICHUA
9BOJIONMNY, 00bEMHAA MoeNb « CTPOCHUE TOJIOBHOTO MO3Ta MO3BOHOYHBIX).

Buoreorpadpuueckas kapra mMupa, KowieKnus «PopMbl COXpaHHOCTH MCKONAEMBIX XHBOTHBIX H
pactennit», wmoaenp anmukanus —«llepekpéct xpomocom», BraxHble mpemnapaTsl «PasButne
HacekoMoro», «PassuTre nsrymkm», Mukpornpenapat «Jpozoduna» (Hopma, MyTanun GOpMbl KPbLUIHEB
Y OKpAacKH Tena).

JlaGopaTopHble H NpaKTHYeCKHe PadoThI:



Jlaboparophas padota Ne 1. «CpaBHEHHE BHIOB 110 MOP(OIOTrHUECCKOMY KPUTEPHIOY.

JlaGopaTtopuast padota Ne 2. «Omnmcanue MPUCIIOCOONICHHOCTH OpPraHu3Ma M e€ OTHOCHTEIHLHOTO
XapakTepay.

Tema 2. Bo3HnKHOBeHMe H pa3BUTHE KU3HH Ha 3eMm.Ie.

JloHaydHbIe MTpeCTaBICHUS O 3apOKASHIH KU3HU. HaydHbIe runoTe3bl BOSHUKHOBEHUS JKU3HA Ha
3emiie: aOWOTE€HE3 M MMAHCTIEPMUSL. XUMHYECKast SBOONNSA. AOMOTEHHBIH CHHTE3 OPTaHMYECKUX BEIECTB
U3 HEOPraHMYECKUX. DKCIIEPUMEHTAIILHOE MOATBEP)KIACHNE XUMHUUECKOM 3Borony. HaganpHele 3Tamnsl
omornormueckoit sBomorun. ['mmoresa PHK-mmpa. ®opmmpoBanne meMOpaHHBIX CTPYKTYp U
BO3HUKHOBEHHE MPOTOKIETKH. [lepBrle kieTkm M uxX dBomonusa. PopMHUpOBaHHE OCHOBHBIX TPYIII
JKUBBIX OPTaHU3MOB.

PazButue xu3Hu Ha 3emiie To 3paMm u nepuonam. Karapxeil. Apxelickas U MpoOTEpO30ICKas 3pbl.
ITaneosoiickass spa u e€ TmepHoAbl: KEeMOpPUHCKHI, OPIOBHUKCKHM, CHIYpUHCKAN, €BOHCKHI,
KaMEHHOYT OJIbHBIN, IEPMCKUI.

Me3so30iickas 3pa U €€ NepruoAbl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

Kaitno3olickas 3pa u e€ nepuojpl: NajieoreHOBbIA, HEOTEHOBBIM, AaHTPOIIOT€HOBBI.

XapakTepucThKa KiIMMara ¥ TEOJIOTHYeCKHX IMporieccoB. (OCHOBHBIE 3Tambl  SBOIIOIHN
PacTUTENLHOTO M KUBOTHOTO MHpa. ApoMopQo3bl Y pacTeHUH M KUBOTHBIX. [losiBIeHME, pacuBeT U
BBEIMHPaHUE TPYII JKUBBIX OPTaHU3MOB.

Cucrema OpraHU4ecKOro MHpa Kak oTpakeHue 3Bomonud. OCHOBHBIE CUCTEMAaTHYECKHE TPYIIITBI
OpraHu3MOB.

OBoJIOMS YeJIoBeKa. AHTPOMNOJIOTHS Kak Hayka. Pa3BuTHe NpeCTaBI€HUIl O MPOUCXOXKIECHUU
yenmoBeka. MeToapl W3ydeHus aHTpomoreHe3a. CXOICTBA W Pa3IWYMsl YeIOBeKa ¥ JKUBOTHBIX.
CucremaTHueCcKO€ MOJIOKEHUE YeTOBEeKa.

JBwkymye cuibl (akTopbl) aHTpororeneza. HaciencTBeHHass M3MEHYHMBOCTh M €CTECTBEHHBIH
otbop. OOmecTBeHHBIH 00pa3 )KU3HH, U3TOTOBIEHUE OPYAUN TPYAa, MBIIIUICHUE, PEUb.

OCHOBHBIE CTaIUU U BETBU HBOJIIOIMM YEJIOBEKA: aBCTpaJIONUTEKH, UenoBek ymenblil, UemoBek
npsAMoOXoAsaIMi, YenoBek HeaHIepTaIbCcKUil, UenoBek pasyMmHblii. Haxonku HCKONAaeMbIX OCTAaTKOB,
BpeMsI CYIIECTBOBaHMUsI, 00JIACTh PACIIPOCTPaHEHHs, 00bEM rOJIOBHOTO MO3ra, 00pa3 yKH3HHU, OPYIHsL.

UYenoseueckne pacbl. OCHOBHBIE OONBIIUE pachl: eBporeongHas (eBpasuiickas), Herpo-
aBCTpAJIOUTHAS (axBaTOpHANBEHAS), MOHTOJIOUTHAs (a3maTcko-ameprKaHCKas). UepTts!
MPUCTIOCOOJIEHHOCTH TIPEICTABHTENIEH YelOBEYECKHX pac K YCJIOBHSIM CYIIeCTBOBaHUs. EIWHCTBO
yenoBevecknx pac. Kpuruka pacuzma.

JdeMoHcTpanum:

[Moptpetsr: @. Penn, JI. Ilactep, A. Y. Omapun, C. Mumnep, . FOpu, Y. dapBus.

Tabmuis! u cxembl: «Bo3ankHOBeHNe COIHEYHOH cHCTeMBI», «Pa3BuTHE OpraHUYEecKOro MHUPay,
«PacturenpHas knerka», «KuBotHas kierka», «[Ipokapuorndeckas kineTka», «COBpeMeHHas CHCTEMa
OpraHudecKkoro mMupa», «CpaBHEHHE aHATOMHYECKHX YEepT CTPOCHUS 4YeJOBEKa M YeJIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MECTa IaJEOHTOJOTHUECKUX HAaXOJOK IPEIKOB COBPEMEHHOTO YeJOBEKay,
«/lpeBHeiimue moany», «JpesHue moan», «[lepBrie cOBpeMeHHbIe O, «UermoBeueckue pace.

ObopynoBanune: Myisoku «[IporcxoxkaeHne 4eaoBekay (OIOCThI aBCTPANONHUTEKA, MUTEKAHTPOIA,
HeaHJIepTaliblla, KPOMAaHBOHIA), CIEIKH WM H300paKeHHsI KAMEHHBIX OpYAWH MEePBOOBITHOTO YeIOBeKa
(xamHU-UOMIIEPHI, pyOnia, ckpebia), reoxpoHonaoruyeckast Tadiamua, Komekuusa «PopMbl COXpaHHOCTH
MCKOMNAEMBbIX KHBOTHBIX M PACTEHUI.

JlaGopaTopHble U MPAKTHYECKHE PAOOTHI:

[Ipaktnueckas pabora Ne 1. «l3yyeHune HCKONMAeMbIX OCTATKOB PACTEHHMH M IKUBOTHBIX B
KOJUTEKLIUSX).

OKCKypcusi «OBOJIOIUS OPraHMYeCcKOro Mupa Ha 3emie» (B €CTeCTBEHHO-HAYYHBIH WIIN
KpaeBeIIeCKu My3eit).

Tema 3. OpranuszMsl H OKpy:Kawouias cpeaa.

OKOJIOTHsl Kak HayKa. 3ajadd M pa3felibl SKOJOTHH. MeTONbl SKOJOTHYECKHX HCCIETOBAHUM.
DKOJIOTHYECKOe MUPOBO33PEHNE COBPEMEHHOTO YEIIOBEKa.

Cpenpl 0OMTaHUS OPraHU3MOB: BOJIHAS, HA3€MHO-BO3AYIIHAS, IOYBEHHAS, BHYyTPHOPraHW3MEHHAS.

Okonornueckue  ¢akrtopbl. Kiaccupukamuss skomormdeckux — (GakTopoB:  aOMOTHUYECKHE,
OmoTHYeCKHe U aHTPOIIOTeHHbIe. J[eficTBIe SKoMoTHIecKiX (PaKTOPOB Ha OPTaHU3MEI.



AbGunotnueckue (HaKTOpBI: CBET, TeMmilepaTypa, BiaaxHOCTb. dortomepuonusm. [IpucrnocobieHus
OpPraHU3MOB K AEHCTBHIO abuoTnieckux (pakTopoB. buonornueckue puTMmsl.

Bbuotnyeckue ¢axkTopbl. Buabl OMOTHYECKMX B3aMMOACHCTBHH: KOHKYPEHIHS, XWIIHHYECTBO,
cumbuo3 u ero Qopmel. [lapasutusm, Koomepanus, MyTyaJlu3M, KOMMEHCAIM3M (KBapTHPAHCTBO,
HaxJICOHUMYECTBO). AMEHCAIM3M, HeUTpann3M. 3HaueHWe OWOTHYECKUX B3aMMOICHCTBHHA IS
CYLIECTBOBAHUS OPraHN3MOB B IIPUPOIHBIX COOOIIECTBAX.

DKOJNOTH4eCcKre XapaKTepUCTUKU Nomysiuyd. OCHOBHBIE MOKA3aTeNy MOIMYJISIUU: YHCICHHOCTD,
IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTb, IPUPOCT, MUrpalys. JJMHaAMHUKa YHCICHHOCTH TOIYJIALUHN U €€
peryJsusL.

JdeMoHcTpanum:

[Moptpetsr: A. I'ym6ompar, K. @. Pynse, O. ['exkens.

Tabmmmer m cxembl: kapta «lIpupombbie 30HBI 3emmm», «Cpembl OOWTAaHUS OpPTaHU3MOBY,
«Dortonepuonusmy, «llomynsiunm», «3aKOHOMEPHOCTH POCTa YUCIECHHOCTH MOMYJSIUH HH(Y30pPHU-
Tyenskny, «llumesbie nenmy.

JlaGopaTopHble U MPaKTHYeCKHe PadOTHI:

Jlaboparopuast pabdora Ne 3. «Mopdonornueckue OCOOEHHOCTH pAacTEHUH M3 Pa3HBIX MECT
oOuTaHU.

JlaboparopHas padota Ne 4. «BrusiHue cBeTa Ha pOCT M PA3BUTHE YEPEHKOB KOJIEyCay.

[TpaxTruaeckas padora Ne 2. «ITogcu€T MIOTHOCTH MOMYISAINI Pa3HBIX BUIOB PACTEHHI.

Tema 4. Coob1iecTBa M IKOJIOTHYECKHE CHCTEMBI.

Coo0miecTBo opranu3mMoB — OuouneHo3. CTpyKTypbl OMOIICHO3a: BHJIOBas, NMPOCTPAHCTBCHHAS,
Tporueckas (mumiesast). Buapl-nomuaanTel. CBsi3u B OMOIIEHO3E.

Okonoruveckue cucTeMbl (9kocuctembl). lloHsiTme 00 2JKocuctemMe U OHOTrEOICHO3E.
OyHKIMOHAIBHBIE KOMIIOHEHTBI SKOCHCTEMBI: MPOAYICHTH, KOHCYMEHTHI, PeAyLEHTH. KpyroBopot
BEIIECTB M IOTOK PHEPrHUM B dKocucTeMe. Tpoduueckue (MHUIIEBbIC) YPOBHU AKOCHUCTEMBI. lluieBblie
nenu u cetd. OCHOBHBIE IMOKAa3aTeIH SKOCHCTEMbI: OMoMacca, MpOLyKIHsA. JKOJIOTHUECKUE MUPAMHUJIBL:
MPOAYKIIMU, YUCICHHOCTH, OMoMacchl. CBOMCTBA AKOCHCTEM: YCTOMYMBOCTh, CAMOPETYJISIMS, Pa3BUTHE.
Cykreccus.

IlpupoaHble  SKOCHCTEMBL. OJKOCHCTEMBI 03€p M PpeK. OKOCHCTEMa XBOWHOIO WM
HIMPOKOJIUCTBEHHOTO Jieca.

AHTpOIIOTEHHBIE  YKOCHUCTEMBI.  ATpPO3KOCHUCTEeMBI.  YpOoskocucTeMmbl. buonormueckoe U
XO3SHCTBEHHOE 3HAUEHHE arPOAKOCUCTEM B YPOOIKOCUCTEM.

buopasznoobpasue kak ¢akrtop ycToWuMBOCTH OSKocucTeM. CoxpaHeHHe OHOJIOTHYeCKOro
pazHoobpasust Ha 3emiie.

Yuenue B. . Bepnaackoro o Guocdepe. I'panunsl, coctaB u crpykrypa Ouocdepst. JKusoe
BemecTBO M ero QgyHkuuu. OcoOeHHOCTH OHOC(epsl Kak o0anbHONW 3KOCHCTEMBI. JnHamMudeckoe
paBHOBecHe 1 oOpaTHast CBs3b B Ouocdepe.

KpyroBopoTs! BeliecTB ¥ OMOr€OXMMUYCSCKUE ITUKIIBI 3JIEMEHTOR (yriiepojia, a30Ta). 30HaIbHOCTh
ouocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenopeuecTBO B Ouochepe 3emiin. AHTPONOreHHbIE H3MEHEHUs B Ouocdepe. [nodanbHbIC
9KOJIOTHYECKUE TPOOIEMBI.

CocymecTBoBanue MnpupoAbl W 4denoBeuecTBa. CoxpaHeHue OnopazHOOOpas3usi Kak OCHOBa
ycroitunBoctr  Onoceppl. OcHOBa pPalMOHAIBHOTO YIPaBIEHUs NPUPOAHBIMH pecypcaMH M HX
ucnoabp3oBanue. JocTimkeHuns: OMOIOTHH B OXpaHa MPHUPOIBI.

JleMoHCTpanuu:

TToptpetsr: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepuanckuii.

Tabmumsr n cxemsl: «llumessie nenm», «buoneHo3: cocraB u CcTpykTypay, «llpupogHsie
coobmiectBay, «llemn muranusy, «OKonoruueckas nupamuia», «buocdepa u dyenosek», «IKocucreMa
IIMPOKOJIMCTBEHHOTO Jiecay, «DKOCHCTeMa XBOWHOro seca», «buorneHo3 BomoéMmay, «ArpoueHo3»,
«IIpuMepHbIE AHTPONOIEHHBIE BO3JIEHCTBHS Ha MPUPOAY», «BakHeWIne HCTOYHUKH 3arpsi3HEHHUS
BO3/IyXa U TPYHTOBBIX BOJ», «[louBa — BaxkHelIas cocrapistomas onochepb», «DakTopsl Jerpaganuu
nouB», «llapHUKOBBI BPdekT», «DaKTophl PpaJANOAKTUBHOTO 3arps3HeHHs Ouocdepb», «OOmas
CTpyKTypa Ouocdeps», «Pacmpocrtpanenue xu3Hu B Ouochepe», «O30HOBBIM 3KpaH Ouochepsy,
«Kpyrosopot yrinepozna B 6unochepe», «KpyroBopor azora B mpupoe».



O6opynoBanue: MoJeNb-amuInKamus « Tunmraasie  OHMOIEHO3B», Trepbapuii  «PacTUTeNbHBIC
coobmiecTBay, komwekuuu «buonenos», «Bpemurenn BakHEHIINX CEIBCKOXO3SHCTBEHHBIX KYJBTYPY,
repbapuy M KOJUIEKIUH PACTEHUI M KMBOTHBIX, NPUHAIUIEKAIINE K Pa3sHBIM DKOJOTMYECKHM TpyIMIamM
onHoro Buzaa, Kpacnas xuura Poccuiickoii ®enepannu, n300pakeHus] OXpaHsIEMbIX BUAOB PACTCHUH U
JKUBOTHBIX.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOI'PAMMEI 110 BUOJIOI'M HA BA30BOM
YPOBHE CPEJJHEI'O OBIIIEI'O OFPA3OBAHUA

Cornacao ®I'OC COO, ycranaBnuBaroTcsi TpeOOBaHHS K pe3ylbTaTaM OCBOCHHUS 00YYarOIIUMHUCS
IpOrpaMM cpenHero o01miero oopa3oBaHus: TMYHOCTHBIM, METAIPEAMETHBIM U TIPEAMETHBIM.

JIMYHOCTHBIE PE3YJIbTATbBI

B cTpyKkType TUUHOCTHBIX pe3yJbTATOB OCBOEHUS MpeaMera «bruoorus» BhIIEICHBI CIEIYIONINe
COCTABJISIONINE. OCO3HAHUE OOYYAIOIUMUCS POCCHICKON TPakIaHCKOW MIICHTHYHOCTA — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITETFHOCTH U CAMOOTIPEIeNIEHHII0, HATMYME MOTHUBAINH K 00YYeHHI0 OHOIIOTHH,
[EJICHAIIPABIICHHOS Pa3BUTHE BHYTPCHHUX YOCKICHHN JTUYHOCTH HAa OCHOBE KIIOYCBBIX IICHHOCTECU W
WUCTOPUYCCKUX TPATUIMHA Pa3BUTHA OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh U CIIOCOOHOCTh O0YYaIONIUXCs
PYKOBOJCTBOBATBbCSI B CBOCH JIEATEIBHOCTH II€EHHOCTHO-CMBICJIOBBIMH YCTaHOBKAMH, NIPHCYLIUMHU
CHUCTeMe OHOJOTHYECKOT0 O00pa30oBaHUs, HAIWYHE HKOJOTUYECKOTO MPAaBOCO3HAHUSA, CIIOCOOHOCTH
CTaBUTH LIETIU ¥ CTPOUTH >KU3HCHHBIC TIIaHBI.

JImaHOCTHBIE pe3yNbTaThl OCBOEHHUS mpeaMeTa «bronorus» mOCTHTaroTCs B €IWHCTBE YIeOHOW U
BOCITUTATENbHOU JEATENBHOCTU B COOTBETCTBUU C TPAJULUUOHHBIMUA POCCUMCKUMU COLMOKYJIBTYPHBIMH,
HUCTOPUYECKUMU W JTYXOBHO-HPABCTBCHHBIMHU IICHHOCTSMH, NPUHATHIMH B OOIISCTBE NpaBUIaMU U
HOpMaMH TIOBEJCHHSI M CIIOCOOCTBYIOT MPOIECCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHMSI M CaMOPAa3BUTHUSA,
Pa3BUTHUS BHYTPEHHEH MO3ULUM JUYHOCTH, NATPUOTU3MA, YBAXKEHUS K 3aKOHY M IPaBOHOPSIKY,
YeIOBEKY TPY/a U CTapIieMy TOKOJICHHIO, B3ANMHOTO YBAaXEHHUS, OEPEKHOTO OTHOIICHUS K KYJIBbTYPHOMY
HaclleIMI0 M TpaJulUsAM MHOTOHAIMOHAIBHOrO Hapoja Poccuiickol @enepauuu, NOpUPOAE U
OKpY>Karollel cpere.

JlmaHOCTHBIE pe3yNbTaThl OCBOEHHS YydeOHOro mpenMera «bHONOTHS» MOMKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTh O0YYarOIIUXCS PYKOBOACTBOBATHCS CPOPMHUPOBAHHON BHYTPEHHEH MO3HIIUEH
JIMYHOCTH,  CHUCTEMOW  IIEHHOCTHBIX  OpPUCHTAIMH, TMO3UTHBHBIX  BHYTPCHHUX  YOCKICHHIA,
COOTBETCTBYIOIIUX TPAIUIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIecTBa, pacHIMpeHHe KU3HEHHOTO
OTBITa W OMbBITA JACSITEIILHOCTH B TIPOIECCE peau3allii OCHOBHBIX HAIPABICHUM BOCIUTATEIHHOU
JIEATeTLHOCTH, B TOM YHCJIC B YACTH:

1) rpaIaHCKOro BOCHUTAHUS:

c(hOpMHPOBaHHOCTh TPAKIAHCKOW TO3WIMK OOYYaroIIerocs Kak aKTUBHOTO W OTBETCTBEHHOTO
YJIeHa POCCUICKOTO OOIECTRA;

OCO3HaHWE CBOWX KOHCTUTYIIMOHHBIX IPaB M 00s13aHHOCTEH, yBaKEHUE 3aKOHA U TIPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOH TBOPYECKOW JEATENFHOCTH TPH CO3JAaHWH YYEeOHBIX IIPOEKTOB,
pellleHnU Y4eOHBIX ¥ MO3HABATEIbHBIX 3a/1a4, BHITIOJTHEHUN OMOJIOTMYECKUX IKCIICPUMEHTOB;

CIIOCOOHOCTh ONPECNIATh COOCTBCHHYIO MO3MIIMIO O OTHOIICHHIO K SIBJICHUSM COBPEMEHHOMH
JKU3HU U OOBSCHSATH €€;

YMEHHE VYHTHIBATH B CBOMX JCHCTBUSX HEOOXOIUMOCTh KOHCTPYKTHBHOTO B3aWMOJICHCTBUS
JIIOJICH ¢ Pa3HBIMU YOSKICHUSAMH, KYJbTYPHBIMHU IICHHOCTSMU U COI[HAJIBHBIM MOJIOKEHUEM;

TOTOBHOCTB K COTPYJHUYECTBY B MPOIIECCE COBMECTHOTO BHITIOTHEHUS YY€OHBIX, TO3HABATEIEHBIX
U HCCIENIOBATENLCKUX 33J1a4, YBXXUTEIHLHOTO OTHOIIEHUS K MHEHHWIO ONIOHEHTOB NPU OOCYXICHUU
CITOPHBIX BOIIPOCOB OHOJIOTHYECKOTO CONCPIKAHMS;

TOTOBHOCTh K T'YMaHUTAPHOW U BOJIOHTEPCKOMN JIEATENbHOCTH;

2) MaTpUOTHYECKOT0 BOCIIMTAHMSA:

c(hopMUPOBAaHHOCTH POCCUHUCKON TPAKIAHCKON UACHTHYHOCTH, TATPUOTH3MA, YBAKECHHUSI K CBOEMY
HapoJy, YyBCTBa OTBETCTBEHHOCTH Mepea PoauHoOM, rop/I0CTH 3a CBOM Kpai, cBoto PoanHy, CBOH A3bIK U
KYJBTYpY, POILIOE U HACTOSIIIIEE MHOTOHAIMOHAILHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOIIEHUE K MNPUPOAHOMY HACIEOUI0O W MaMATHUKAM MPUPOABI, JOCTHXKCHUIM
Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHSX, TPY/IC;

CIOCOOHOCTh OIIGHWBATh BKJIAJ] POCCUHCKUX YUYEHBIX B CTAHOBJIICHWE WM DPa3BUTHE OWOIIOTHH,
MMOHUMaHUsl 3HAYCHUs OWOJIOTUM B MO3HAHWUM 3aKOHOB TPUPOBI, B KU3HU YEJIOBEKa U COBPEMEHHOTO
00111eCTBa;

uzeiHas yoexIEHHOCTh, TOTOBHOCTH K CITy>KEHHUIO U 3amure OTeuecTBa, OTBETCTBEHHOCTH 33 €T0
cyns0y;



3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

OCO3HAHUE TYXOBHBIX LICHHOCTEH POCCUICKOIO HApOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, 3ITUYECKOTO MOBECHNUS;

CIOCOOHOCTh OLIGHUBATh CHUTYalUI0 M TNPUHUMATh OCO3HAHHBIC PpeEIICHHs, OPHEHTHPYSACh Ha
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHWE JINYHOTO BKJIA/1a B TIOCTPOEHHE yCTONYNBOTO Oy IyIIEero;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM pPOAWUTENSM, CO3JaHUI0 CEMbH HAa OCHOBE OCO3HAHHOIO
MIPUHATUS IIEHHOCTENW CeMENHOM KM3HU B COOTBETCTBUU C TPAIULIMSIMHU HapoaoB Poccuuy;

4) 3cTeTHYeCKOT0 BOCIIUTAHUSI:

JCTETUYECKOE OTHOLICHHE K MHpPY, BKJIIOYAs JCTETHKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOLIECTBEHHBIX OTHOIICHHIA;

MMOHUMAaHUE SMOLIMOHAIBHOIO BO3IEUCTBHS )KUBOU MTPUPOABI U €€ LICHHOCTH;

TOTOBHOCTh K CAMOBBIP@)KEHHUIO B Pa3HbIX BHMJAX HMCKYCCTBAa, CTPEMJIEHHE MPOSBIATH KauecTBa
TBOPYECKOM JTMYHOCTH;

5) ¢usuyeckoro BocnuTaHUs, (POPMHPOBAHHUS KYJIbLTYPbI 310POBbSl U 3MOLHUOHAJIBHOIO
O1aromoJsryuus:

NMOHUMaHWE W pealu3alys 3J0pOBOro W 0Oe30macHoro obpasza KH3HH (3I0pOBOE MHUTaHUE,
COOJIFOICHNe TUTHEHWYECKUX TPaBWI W HOPM, COaJaHCHPOBAHHBIA PEXUM 3aHITHH W OTIBIXa,
perymspHas (pu3mUecKas aKTHBHOCTB), OEPEKHOTO, OTBETCTBEHHOT'O M KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (PM3UYECKOMY U TICHXHYECKOMY 37I0POBBIO;

MOHUMAaHUE IICHHOCTH TPaBWJ WHIWBHYaIbHOTO U KOJUIEKTUBHOI'O OE30MAacHOTO IOBEACHUS B
CUTYalUsIX, YTPOKAIOIINX 300POBBIO U XKU3HHU JIIOJCH;

OCO3HAHME TIOCNIEACTBUA W HENPHUITUS BPEAHBIX TNPUBBIYEK (YMOTPEOICHUS  aJKOTOJIs,
HapKOTUKOB, KYPEHHUS);

6) TPY10BOIr0 BOCIIMTAHMS

TOTOBHOCTH K TPYy, OCO3HaHUE IIEHHOCTH MacTepCTBa, TPYAOIr00He;

TOTOBHOCTh K AKTHUBHOW JESITEIBHOCTH TEXHOJOTMYECKOM M COLMAIbHOW HaNpaBJIE€HHOCTH,
CIOCOOHOCTh MHUIIMUPOBAT, IIAHUPOBATH U CAMOCTOSITEIILHO BBITIONHATE TAKYIO JESITETBHOCTS;

WHTEpEC K PA3MUYHBIM cdepaM TpoPEecCHOHATBLHONW NEATENBHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOP OyAyIIeH MPo(heCcCHH U PeaaTu30BbIBATH COOCTBEHHBIC KU3HCHHBIC TIAHbI;

TOTOBHOCTH M CITOCOOHOCTH K 00pa30BaHMIO U CaMOOOPa30BaHMIO HA IPOTSDKEHUH BCEH KHU3HU;

7) 3K0JI0TMYECKOT0 BOCIIMTAHUS:

HKOJIOTUYECKH IIeJIeCO00pa3HOe OTHOIIEHNE K MPHUPOJIe KaK UCTOYHHUKY KH3HH Ha 3eMJiie, OCHOBE
€€ CylIEeCTBOBaHUS;

TIOBBIIIICHUE YPOBHS DKOJIOTUYECKOW KYJIBTYphI: MPHOOPETEHNE ONBITA IUIAHUPOBAHHS MTOCTYITKOB
Y OLICHKU UX BO3MOKHBIX MOCJIEICTBUI AJI OKPY>KAIOIIEH Cpenbl;

OCO3HaHUE II100abHOTO XapaKkTepa SKOJIOTUYECKUX MPOOJIEM U ITyTel UX PeleHHS;

CIOCOOHOCTh HCIIONB30BaTh MPHOOpEeTaeMble NMPU HM3yYeHHH OWOJIOTMH 3HAHWS W YMEHUS MpH
pemieHnn TpoOIeM, CBS3aHHBIX C PAlMOHAIBHBIM MPHPOJIOTIONF30BAHNEM (COOIIOICHHE IPaBHII
MOBEIEHUSI B TPUpPOJIE, HAIPABICHHBIX Ha COXPaHEHHE PABHOBECHS B SKOCHCTEMax, OXpaHy BHJOB,
3KOCHCTEM, OroCchepsl);

AaKTUBHOE HEIpPUITHE NEUCTBUI, MPUHOCSIIMX BpEA OKpYXKarolleld MPUPOAHOM Cpeae, YMEHHe
NPOTHO3UPOBATh HEOJIATONPHUATHBIE AKOJOTMYECKHE TIOCIEACTBUS NPEANPUHUMAEMBIX JEHCTBUH H
MpeI0TBpaIIaTh uX;

HaJIMYME Pa3BUTOTO 3KOJIOTHUYECKOTO MBIIIIEHHS, IKOJOTHYECKON KYJIbTYpBI, ONBITA AESTEIbHOCTH
9KOJIOTUYECKOW  HAIPaBIEHHOCTH, YMEHHS  PYKOBOJACTBOBaTbCd MMM B  IIO3HABATEIBbHOM,
KOMMYHHKATHBHON M COLMAIBbHON MPAaKTHKE, TOTOBHOCTH K YYaCTHIO B NMPAKTUYECKON IeSTeThHOCTH
9KOJIOTMYECKOM HATIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpMHPOBAaHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS
HayKHd U OOIIECTBEHHOW MPaKTHKH, OCHOBAHHOTO HA JHMAJOre KyJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHIO
CBOETO MECTA B MOJIMKYJIBTYPHOM MHPE;

COBEPUIEHCTBOBAHUE SI3bIKOBOM U YMTATEIBCKOM KYJIBTYPBI KaK CPEJICTBA B3aUMOAECUCTBUS MEXKAY
JIIOJIBMU U ITO3HAHUS MUPA;



MOHMMaHue crenuduky OHOJIOTHH Kak HayK, OCO3HaHusA ¢ poid B (HOPMHUPOBAHUHU
palMOHATBHOTO HAYYHOTO MBINUICHUS, CO3JAHUH IENOCTHOTO TPEICTABICHHUS 00 OKPYKAFOIIEM MHUpPE
KaK O eJIMHCTBE MPUPOJIBI, YSIIOBEKA M O0ILECTBA, B IO3ZHAHUY MTPUPOIHBIX 3aKOHOMEPHOCTEH U PEIICHUN
npo0OJieM COXPaHEHHUS IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OWOJIOTHHU JUIS COBPEMEHHOW IMBWIIM3AIUK: O0CCIIEUCHHs] HOBOTO
VPOBHS DPa3BUTHS MEIUIMHBL, CO3JIAaHHE TIEPCTIIEKTUBHBIX OHOTEXHOJIOTHH, CHOCOOHBIX pelath
pecypcHbie TPOOJIEMBbl Pa3BUTHS YEIIOBEYECTBA, TIOMCKA MyTeH BBIXOJA M3 INIOOATBHBIX YKOJOTHYECKHX
npoOjeM ¥ oOecleveHus] Tepexoia K YCTOWYMBOMY pa3BUTHIO, PAIMOHATBHOMY HCIOJIh30BAHHUIO
MIPUPOTHBIX PECYPCOB U (OPMUPOBAHHIO HOBBIX CTAHIAPTOB KHU3HH;

3aMHTEPECOBAHHOCTh B TIOJNYYCHUH OHWOJIOTHYSCKUX 3HAHMK B IEJIAX IIOBBILICHUS OOILCH
KyJbTYpbl, €CTECTBCHHO-HAYYHOH I'PaMOTHOCTH, KaK COCTABHOM 4YacTH (PYHKIIMOHAILHON TPaMOTHOCTH
oOydaronuxcs, GopMUPYEeMOH TPH U3ydeHUH OUOJIOTH;

NOHMMaHKE CYIIHOCTU METOJIOB MO3HAHUS, UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
UCIIOJIb30BaTh TIOJydyaeMble 3HAHMs Ui aHaiu3a M OOBSICHECHWs SIBICHHH OKPYKAIOIIETO MHpa M
MPOUCXOSNUX B HEM HM3MCHEHH, YMEHHE JIeNaTh OOOCHOBAHHBIC 3aKIIOYCHUS HA OCHOBE HAYYHBIX
(haKTOB ¥ HIMEIOIINXCS TAHHBIX C [IEBI0 MOJTYYEHUS TIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIOJIb30BaTh OMOJOTHYECKUE 3HAHHS JJIsl PEICHHs MpoOieM B
pEaNbHBIX )KU3HEHHBIX CHTYAIUIX;

OCO3HAHME I[ICHHOCTH HAyYHOW JEATCIBHOCTH, TOTOBHOCTh OCYIICCTBIISATH MPOCKTHYIO U
UCCIICIOBATEIILCKYIO ICSITEIbHOCTh MHAWBUIYaIbHO U B TPYIIIIC;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUIO U CaMOOOPA30BAHUIO, K aKTUBHOMY
MOJTYYCHUIO HOBBIX 3HAHHI 10 OMOJIOTHH B COOTBETCTBUH C )KU3HEHHBIMH TTOTPEOHOCTSIMHU.

METAINPEJAMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIe pe3yNbTaThl OCBOCHUS yueOHOTO mpeamera «bromorusy BKIIOYAIOT: 3HAYMMBbIC
Uit QOPMHPOBAHHUS MHPOBO33PEHHUS  OOYYAIOMIMXCSH  MEKIUCHHUIDIMHAPHBIE  (MEXIPEIMETHEIE)
oOlIeHayYHbIe TOHATHUS, OTPaKAIOIMe IEIOCTHOCTh HAyYHOH KapTHUHBI MHpa W CIElU(HUKY METOJIOB
MO3HAHMS, WCIOJB3YyEMbIX B €CTECTBEHHBIX HayKax (BEIIeCTBO, YHEPIHs, SBJIEHHE, MpOIecc, CUCTEMA,
Hay4HbIH (DaKT, MPUHLMIL, TUIOTE3a, 3aKOHOMEPHOCThb, 3aKOH, TEOpHs, HCCIeJoBaHUe, HaOIIoleHHE,
U3MEpEHHEe, OSKCIIEPUMEHT U JpYIuX), YHHUBEpCajbHble yueOHble JAeHCTBHS (TIO3HABATENbHEIE,
KOMMYHHKAaTHBHBIE, PETYJISITUBHBIE), o0ecrieunBatonye GopMupoBaHie (GyHKIIMOHAILHONW TPAMOTHOCTH
U COIHMAJbHOM KOMIETEHIIMH OO0YYalolIMXCsl, CIIOCOOHOCTh OOYYaloOIIMXCsl HMCIOJb30BaTh OCBOCHHEIC
MEXIUCUUIUTMHAPHBIE, MHPOBO33PEHUYECKHE 3HAaHUS M YHHMBEpCalbHble y4yeOHbIE JCWCTBHS B
II03HABATEJILHON U COLUATIbHON ITPaKTHKE.

MertanpeaMeTHbIe pe3ylbTaThl OCBOSHHS MPOrPaMMBI CpeJlHEro oOmiero oOpa3oBaHHS JOJKHBI
OTpakaTh:

OBiiaeHHe YHUBepPCAJIbHBIMH Y4eOHbIMYU 03HABATEIbHBIMM AeiCTBUAMU:

1) 6azoBble JOrHYeCKUe AeHCTBHS:

CaMOCTOSITETIbHO (POPMYITUPOBATEH M AKTYaIM3UPOBATh MIPOOIEMy, pacCMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IPH OCBOCHWH 3HAHWN NPHUEMBI JIOTHYECKOrO MBIIUICHUS (aHaiu3a, CHUHTE3a,
cpaBHEHHs, Kiaccupukanuy, o000IIeHNS), PACKPBIBATH CMBICT OMOJIOTHYECKUX MOHATUN (BBIIENATH WX
XapaKkTepHbIe MPU3HAKH, YCTAHABINBATH CBS3U C JPYTUMH MOHSATHIMH);

OTIpENIeNIATh LENU ACATEIbHOCTH, 3a/aBasi napaMeTpbl U KPUTEPUU UX TOCTHXKEHHSI, COOTHOCHUTD
pe3yIbTAThI IEATENLHOCTH C IOCTABICHHBIMHE LEJISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE TTOHSATHS JJIsl OOBSICHEHUST ()aKTOB U SIBJICHUH KUBOU MPUPOIHI;

CTPOUTH JIOTUYECKHE PACCYXAEHHUsS (MHAYKTHBHBIC, ICAYKTHBHBIC, 10 aHAJIOTHH), BBIIBIATH
3aKOHOMEPHOCTH M NPOTUBOPEUMS B paccMaTpUBAEMbIX SBICHHUSX, (DOpPMYyIHpOBaTh BBIBOIBI U
3aKJTFOYEHUS;

NPUMEHATh CXEMHO-MOJIEJIbHBIE CpEICTBa ISl MPEICTAaBICHUS CYLIECTBEHHBIX CBS3eH W
OTHOLIEHHH B H3y4YaeMbIX OHOJOrMYECKHX OOBEKTaX, a TakkKe MPOTHBOPEUHH pasHOro poja,
BBISIBIICHHBIX B PA3JINYHBIX HHPOPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh IJIAH pPEUICHHS MNPOOJIeMBI ¢ YYETOM aHAIM3a HMMEIOIIUXCS MaTepHATbHBIX WU
HEMaTepUaIbHBIX PECYPCOB;



BHOCUTb KOPPEKTUBBI B JIESTEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB LEIISIM, OLICHUBATh
PHCKH MOCIEACTBUH NESITEIbHOCTH;

KOOPIMHHPOBAaTH ¥  BBIIONHATH paboOTy B  YCIOBUSIX peajbHOTO, BUPTYyaJbHOTO H
KOMOWHHPOBaHHOTO B3aMMO/ICHCTBUS;

pa3BUBATh KPeaTUBHOE MBILIUICHUE IIPU PELLICHUHU >KU3HEHHBIX IPOOIIEM.

2) 6a3oBble HCCIe10BaTe/IbLCKHE AeiicTBHSA:

BJIaJeTh HaBBIKAMH Y4eOHO-UCCIIEAOBATENbCKONH M TPOCKTHOW JESTEIbHOCTH, HAaBBIKAMH
pasperieHust pobieM, ClIOCOOHOCTHI0 U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOMCKY METOJOB PELICHUS
NPAaKTUYECKUX 337a4, IPUMEHEHHUIO Pa3JINYHbIX METOJOB IIO3HAHMUS;

UCIIONIb30BaTh  pPa3iM4HbIC BUABI JACATENBHOCTH IO TMOJYYCHHWIO HOBOTO 3HAHHSA, €ro
MHTEpIpEeTaiy, TPeoOPa30BaHUIO0 U IPUMEHEHHUIO B YUEOHBIX CHUTYalHiX, B TOM YHCJIE MPH CO3AaHUH
y4eOHBIX U COLMANIbHBIX IPOECKTOB;

¢opMHpOBaTh HAYYHBIH THII MBIIUICHUS, BJIaJeTh HAyYHOW TEPMUHOJOTHEH, KIIOYEBBIMU
MOHATHSAMU ¥ METOAAMHU;

CTaBUTh M (POPMYITHUPOBATH COOCTBEHHBIE 3aJa4l B 00pa30BaTEIIbHON AEATEILHOCTH U )KU3HEHHBIX
CUTYyalUsX;

BBISBIISITh TIPUYMHHO-CIICJICTBEHHBIE CBSI3U U aKTYaJIM3UPOBATh 3aj1ady, BBIIBUTATH THUIOTE3y €€
pelIeHNs, HaXOOUTh apryMEHTHl IJISl JOKA3aTelbCTBa CBOMX YTBEPKACHHUM, 3aJaBaTh MapaMeTpsl U
KPUTEPHUH PELICHUS;

aHATM3UPOBATh TIOJIYYCHHBIE B XOJI€ PEIICHHs 3a/laud pPe3yJIbTaTbl, KPUTHUYECKH OLIEHHBATH UX
JIOCTOBEPHOCTH, MPOTHO3UPOBATH HM3MEHEHHE B HOBBIX YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYyalUsM, OLICHUBATh NPUOOPETEHHBIN OIIBIT;

OCYILIECTBIISTh LIEICHATNIPABICHHBI TOWCK TIepeHoca CpelCcTB H  CHOCOOOB  JEHCTBUS B
po(heCCUOHATIBHYIO CPEILY;

YMETh IIEPEHOCUTH 3HAHUS B [T03HABATENBHYIO U MIPAKTUYECKYIO 00IaCTH KU3HEACITEIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00acTeil;

BBIJIBUTATh HOBBIC HJICH, TIpe/jIaraTb OpUTHHAIbHbBIC OJXObl U PEIICHHS, CTABUTh MPOOJIEMBI U
3a71a4uu, JOMYCKAIOUINE aJbTePHATHBHBIC PEIICHUSI.

3) pabdora c undopmanmeii:

OPUCHTUPOBATLCS B Pa3IMYHBIX MCTOYHHKAX HH(pOpManWu (TeKcTe yueOHOro MmocoOus, Hay4IHO-
TIOIYJISIPHOW JTUTEpaType, OMOIOTHUECKUX CIOBApsX M CHPABOYHHMKAX, KOMITLIOTEPHBIX 0a3ax JaHHbBIX, B
WHTtepHeTe), aHaIM3UpOBaTh MHGOPMALUIO PA3IMYHBIX BUAOB M (HOPM INPEACTABICHUS, KPUTHUECKH
OLIEHUBATh €€ JOCTOBEPHOCTh U HEIPOTUBOPEUHBOCTD;

(bopMyIHpoBaTh 3aMPOCHl K IPUMEHSTH Pa3IMYHbIE METOABI IPH MOUCKE U 0TOOPE OMOIOTUIECKON
uHpOpMaIuK, He0OXOAUMOM /TS BBIIOIIHEHHS y4eOHBIX 3a/ay;

npuoOpeTaTh  ONBIT — WCHOJNB30BaHUS  MH()OPMAIMOHHO-KOMMYHHKATUBHBIX — TEXHOJIOTHUH,
COBEpIIEHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOJIH30BAHUSI PA3IMYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITETIbHO BHIOMpPATh ONTHMAIBHYIO (OpMY TpejcTaBlieHus Ouojormyeckoil madopmMamu
(cxeMmbl, Tpad UKy, TUArpaMMBbl, TAOJIHIIEL, PUCYHKHU U IPYTOE);

UCIIOJIb30BaTh HAYYHBIN S3BIK B KA4EeCTBE Cpe/ICTBA MpU paboTe ¢ OMoornyeckoil HHpopMaIue:
NPUMEHSATh XUMHUYECKHE, PU3NUECKIEe U MaTeMaTUYECKUe 3HAKH U CUMBOJIBI, (popMyiibl, abOpeBHaTypy,
HOMEHKJIaTypy, UCIOIb30BaTh U NPe0OPa30BbIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISAHOCTH;

BJIaJeTh HAaBBIKAMH PACIIO3HABaHUS M 3alIMTHl MH(pOpPMAaLWH, MHOOPMALMOHHONW 0E€30MacHOCTH
JTUYHOCTH.

OsiiaieHHe yHUBePCAIbHBIMH KOMMYHUKATHBHBIMH AeiiCTBUSIMU:

1) odmenne:

OCYIIIECTBIISITH KOMMYHHUKAIIMA BO BceX cdepax KHM3HHM, aKTHBHO y4acTBOBATh B JIUAJIOTE WIIH
JUCKYCCHH TIO CYIIECTBY OOCYyXJaeMoi TeMbl (YMEHHE 3a/1aBaTh BOIMPOCHI, BBHICKA3bIBATH CYXKICHUS
OTHOCUTENBFHO BBINIOJHEHUS MpeiaraeMoi 3ajauy, yYuThIBaTh HHTEPECH] U COINIACOBAHHOCTH MO3MLMI
JPYTUX YYACTHUKOB JMAJIOTa MU IUCKYCCHH);

pacrio3HaBath HeBepOaJbHBIE CpEJICTBA OOIICHWS, MOHWMATh 3HAYEHHE CONMWAILHBIX 3HAKOB,
NPEANOCHUIOK BO3HMKHOBEHHUSI KOH(QUIMKTHBIX CHUTyalud, yMETh CMAr4aTb KOHQIIMKTBI M BECTH
NIEPEroBOPEI;



BJIAJICTh Pa3IMYHBIMU CIioco0amMu OOIICHUS W B3aWMOJICHCTBUS, MOHUMATh HAMEPEHHS JPYTUX
JOJIeH, TIPOSBIATh YBAXKHUTEIHHOE OTHOIIEHHE K COOECETHNKY M B KOPPEKTHOH (opme popmymnupoBats
CBOU BO3PaKCHUSI,

Pa3BEPHYTO U JIOTUYHO U3JIAraTh CBOKO TOUKY 3PEHMUSI C UCIIOJIB30BAHUEM S3BIKOBBIX CPEICTB.

2) COBMECTHAasl 1eSITeJIbHOCTD:

MMOHUMATh W UCIOJIF30BaTh MIPEUMYIIECTBAa KOMAaHIHOW ¥ MHIWBUAYaIbHON PaOOTHI TIPH pelIeHuH
Ouosornueckoii  mpoOieMbl, OOOCHOBBIBATH HEOOXOIWMOCTH MPHUMEHEHHUS TPYMNNOBBIX  (HopM
B3aMMOICHCTBUS NIPY PEUIeHNH y4eOHOH 3a/1aum;

BBIOMpAaTh TEMAaTHKy W METOABl COBMECTHBIX [EeHCTBHHA ¢ Yyd4€TOM OOIMMX WHTEPECOB U
BO3MOXHOCTEH Ka)K10TO WIEHA KOJUIEKTHBA;

MIPUHMUMATH 1IeJTM COBMECTHOM €ATENbHOCTH, OPTaHU30BbIBaTh U KOOPAMHHUPOBATH ACHCTBUSA O €€
JOCTH)KEHHIO: COCTABJISATh IUIAH JEUCTBHM, pacnpeneiiarTh poJM C YYETOM MHEHUN YYAaCTHHKOB,
00CyXaTh pe3yiabTaThl COBMECTHOH paboThI;

OLICHMBATh KAaueCTBO CBOETO BKJIaJa M KaXKAOTO Y4YacTHHKA KOMaHAbI B OOIIMH pe3yibTaT MO
pa3paboTaHHBIM KPUTEPHUSIM;

npeajsaraTb HOBBIE MPOEKThl, OLECHHUBATh HAECH C TMO3ULIUM HOBU3HBI, OPUTHMHAIBHOCTH,
MPaKTUYECKON 3HAUMMOCTH;

OCYILLECTBISITh MO3UTHBHOE CTPATETMYECKOE IOBEACHUE B PA3IMYHBIX CUTYalUsX, MPOSBIATH
TBOPYECTBO ¥ BOOOpaKeHUE, OBITh HHUIIMATHBHBIM.

OBnajeHue YHUBEPCAIBHBIMHU PeryJIATUBHBIMH JeHCTBUAMM:

1) camoopraHu3anus:

WCTIONIB30BaTh OMOJIOTWYECKIE 3HAHMS NI BHISIBICHUS MPOOJIEM W WX PEIICHUS B JKU3HEHHBIX U
y4eOHBIX CUTYaIHSIX;

BHIOMpaTh Ha OCHOBE OMOJIOTHUECKMX 3HAHHWH IENeBblE M CMBICIOBBIE YCTAaHOBKHM B CBOHUX
JEUCTBHUAX M TMOCTYNKaX II0 OTHOIICHHIO K >KUBOW MPUPOAE, CBOEMY 3I0POBBIO U 300POBBIO
OKPY’KaOIIHNX;

CaMOCTOSITETIbHO OCYIIECTBIISTH MMO3HABATENBHYIO ACATEIBHOCTD, BBISIBIATH MPOOJIEMBI, CTABUTH U
(bopmynupoBaTh COOCTBEHHBIE 3a/1a4i B 00pa30BaTENbHOM JESITETBHOCTH U )KU3HEHHBIX CUTYallUsIX;

CaMOCTOSITENTLHO COCTaBIISITh IUIAH pEIIEHUS NpoOJIeMbl ¢ yYETOM HMMEIONINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M NIPEATIOYTCHHI;

JIaBaTh OLIEHKY HOBBIM CUTYAIHIM;

pacimpsTh paMKH Y4eOHOTO TIpeIMeTa Ha OCHOBE JIMYHBIX MPEAIOYTCHUH;

JIeIaTh 0CO3HAHHBIN BBIOOP, apTyMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH 32 PEIICHUE;

OIIEHUBATh PUOOPETEHHBIN OIIBIT;

croco6cTBOBaTH (POPMHUPOBAHHIO U MPOSIBIIEHUIO IITMPOKOW SPYAMIIAN B PA3HBIX 00JIACTIX 3HAHHM,
MTOCTOSTHHO TIOBHIIIATE CBOW 00pa30BaTEIbHBIN U KYJIBTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OILIEHKY HOBBIM CHUTYalllsiM, BHOCHUTh KOPPEKTHBBI B JI€ATENbHOCTh, OIICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;

BJIQJICTh HABBIKAMM I103HABATEJILHOW PEQIIEKCUM KaK OCO3HAHUS COBEPIIACMBIX JCHCTBUU U
MBICITUTENIFHBIX TPOIECCOB, WX DPE3YyJbTATOB W OCHOBAaHWH, WCHOIB30BaTh MPUEMBI peIeKCHH s
OLIEHKM CHUTYallUH, BBIOOPa BEPHOT'O PELICHHUS;

YMETh OLIEHMBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHIKEHUIO;

MPUHAMATH MOTHUBBI U apTYMEHTHI APYTUX MIPH aHAIN3E PE3YTbTATOB JAEATEIHHOCTH;

3) npuHsTHE Ce0N U IPYTHX:

NPUHUMATE ce0sl, MOHUMas CBOM HEJOCTATKH U JOCTOMHCTBA,;

MPUHAMATH MOTHUBBI U apTYMEHTHI APYTUX MIPH aHAIN3E PE3YIbTATOB JAE€ATEIHHOCTH;

MpHU3HABATh CBOE MPABO U MPABO IPYTHX Ha OMINOKY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MU C TMO3UIMHU IPYTOTO YeJIOBEKa.

HPEJIMETHBIE PE3YJIBTATDBI

IIpenmeTHsie pe3ynbratel ocBoeHus mnporpammbel COO mo Ouomormn Ha 0a30BOM YpOBHE
BKJIIOYAIOT crienuduyeckue i yaeOHoro npeamera «buoiorus» HaydHble 3HAHHS, YMEHUS U CIIOCOOBI
JCUCTBUH 1O OCBOGHMIO, HWHTEPIPETAlMd W NPeoOpa3oBaHUIO 3HAHUM, BHUIBI JESATEIBHOCTH II0



MOJTyYEeHUIO HOBOTO 3HAHWA W TPUMEHEHHIO 3HAHWN B PAa3MYHBIX YYEOHBIX CHUTYyalUsAX, a TaKkKe B
pEaNbHBIX JKU3HEHHBIX CHUTYallMsAX, CBSI3aHHBIX ¢ Omoyormeil. B mporpamme mpeaMeTHBIE pe3ybTaThl
MpEeACTaBICHBI IO ro/1aM 00yUYeHHS.

[IpeamerHble pe3ynbTaThl OcBoeHUs ydeOHoro mpeamera «buomorus;» 6 10 knacce NOMKHEI
OTpaXkaTh:

c(hOopMHUPOBaHHOCTh 3HAHWA O MECT€ W PO OHOJOTHH B CHCTEME HAyJHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMUHN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHPa W HAyYHOTO
MHUPOBO33PEHHSI, O BKJIAJe POCCHICKUX H 3apyOeKHBIX YyUEHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTHH,
(G YHKIIMOHATBHOM TPaMOTHOCTH YeIIOBEKa JIJIsl pEIIeHNUs )KU3HEHHBIX 3a71ad;

YMEHUE PACKpBIBaTh COJIEpKaHWE OHMOIIOTHYECKUX TEPMHUHOB W TOHATHH: JKWU3HB, KIIETKA,
opranusM, merabonu3Mm (0oOMEH BeIIeCTB M MpPEBpalleHWE 3HEPrHH), TOMeocTa3 (caMoperyisius),
YpOBHEBasi OpraHHU3AlHsA JKUBBIX CHCTEM, CaMOBOCIPOHM3BEICHHE (PETPOIYKIHsI), HACIEICTBEHHOCTD,
W3MEHYUBOCTH, POCT U Pa3BUTHE;

YMEHHUE H3JIaraTh OMOJOrHYeCKUE TEOPUH (KIIETOUHAs, XpPOMOCOMHAs, MyTallMOHHAS, LIEHTpaJIbHAas
JIoTMa MOJIeKYyJsipHO# Omonorum), 3akoHb! (I'. Mennens, T. Moprana, H. 1. BaBunosa) u y4enus (o
[EHTpaX MHOTOOOpa3usi W TPOUCXOXKICHUS KyIbTypHBIX pacteHwid H. M. Basumoma), ompenensts
I'PaHMIIBI UX IPUMEHUMOCTH K KHBBIM CUCTEMAaM;

yMEHHE BJaJIeTh METOJIaMH HAYyYHOTO MO3HAHWSA B OMOJOTHH: HAONIOJCHHWE M OIHCAHUE YKUBBIX
CHUCTEM, TIPOIECCOB U SBICHHUI, OpraHM3alds ¥ TPOBEIECHHE OHOJOTHYECKOTO OSKCIIEPHMEHTa,
BBIJIBI)KCHUE THIIOTE3bI, BBIABJICHUE 3aBHCHMOCTH MEXIY HCCIEIyeMbIMH BETUYMHAMHU, OOBSCHEHHUE
TIOJYYEHHBIX PE3YJIbTATOB, MCIIONB30BAHHBIX HAYYHBIX MOHSATHHA, TEOPHH M 3aKOHOB, YMEHHE JENaTh
BEIBOJIBI HA OCHOBAHHH MOYYEHHBIX PE3yIHTATOB;

YMEHHE BBIIEIATh CYNIECTBEHHBIE MPU3HAKK BHPYCOB, KIETOK TIPOKAPHOT W DYKapHOT,
OJTHOKJIETOYHBIX M MHOTOKJICTOUHBIX OpPraHW3MOB, OCOOEHHOCTH MpOIECCOB: OOMEHa BEIIECTB U
MPEeBpaIIeHus DSHEPTUM B KJIEeTKe, (OTOCHHTE3a, IUIACTHYECKOTO U JHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MHT032, ME103a, OTUIOA0TBOPEHUS, PAa3MHOKEHUS, HHANBUIYAILHOTO PAa3BUTHS OPTaHU3Ma
(oHTOTEHE3);

YMEHHUE PUMEHSATH NOJTY4YCeHHbIC 3HAHUS [T OOBSICHEHUS] OMOJIOTHUECKHX MPOIIECCOB U SIBJICHUH,
JUTSL TIPUHATHS MPAKTUYECKUX PEIICHUH B ITOBCEJIHEBHOW XHU3HU C IIENbI0 OoOecreueHus] 0e30macHOCTH
CBOETO 3JIOPOBbS M 3JI0POBbS OKPYXKAIOIIMX JIOJEH, COONIOAEHUS HOPM TpPaMOTHOTO TOBEICHHS B
OKpy’Kalolllell MpUPOAHOW cpele, TOHUMAaHWE HEOOXOJMMOCTH HCIOJNB30BAaHUS  JIOCTHIKEHUH
COBPEMEHHOW OMOJIOTHH U OMOTEXHOJIOTHH [T PAIIMOHAILHOTO ITPUPOIOTIONH30BAHNUS;

YMEHHE pelaTh JJIEMEHTapHbIe TeHETUYECKHe 3a7add Ha MOHO- U JIMTHOPHIIHOE CKPEIINBaHUE,
CIICTIJICHHOE HacJeJ0BaHUE, COCTABIATH CXEMbl MOHOTHOPHUIHOTO CKPEUIMBAHUS JUIA TpeAcKa3aHus
HACJIeJIOBaHUS TIPU3HAKOB y OPTaHU3MOB;

YMEHHE BBITIONHATH JIA0OPATOPHEIE M MpaKTU4YecKre paboThl, COONM0aTh paBmila Mpu padoTe ¢
y4eOHBIM U JIAOOPATOPHBIM 000PYA0BaHUEM;

YMEHUE KPUTUYECKH OICHUBATh W HHTEPHPETHPOBaTH HH(OpManmioo OHOJIOrHYECKOTO
COJIepKaHUsl, BKIIIOYAIONIYIO TICEBAOHAYYHBIE 3HAHUS W3 PAa3IMYHBIX MCTOYHHKOB (CPEICTBA MAacCOBOM
WHQOPMAIUK, HAYYHO-TIOMYJISIPHbIE MaTephalibl), STHUYECKUE aClEeKThl COBPEMEHHBIX HCCIICJOBAHUH B
OHOJIOTUH, MEITUITHHE, OMOTEXHOJIOTHH;

YMEHHE CO3/IaBaTh COOCTBEHHBIE NMMCHMEHHBIE W YCTHBIE COOOIIEHMsI, 0000IIas OHOIOTHIECKYIO
MH(QOPMAIUIO U3 HECKOJIBKUX HCTOYHUKOB, PAaMOTHO MCIIOJIB30BATh MOHITUIHBIN anmapaT OMOJIOTHH.

[IpenMerHbie pe3ysbTaThl OCBOCHUs ydeOHOro npeamera «buonorus» ¢ 11 Kaacce IOIKHBI
OTpakaTh.

c(OpMHUPOBAHHOCTh 3HAHMM O MeCTe M pOJdM OWOJOTMM B CHCTEME HAYYHOTO 3HAHHUS
€CTECTBEHHBIX HayK, B (OPMUPOBAHUHN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHPa U HAyYHOTO
MHUPOBO33pPEHHS, O BKJIAZE POCCHUCKHX W 3apyOeKHBIX YUEHBIX-OHOJOTOB B pa3BUTHE OWOJIOTHH,
(GYHKIMOHAIBHON TPAMOTHOCTH YeNIOBEKa AJIsl pEIICHUsI )KU3HEHHBIX 33/1a4;

YMEHHE PACKPBIBATh COJICpPKaHWE OWOJIOTMYECKHX TEPMHUHOB W TIOHSITHN: BWJ, TOMYJISIUS,
TeHO(OH/I, JBOIIONMS, JBIKYIIUE CHIBI ((aKTOPBI) SBOJIOIUK, MPHUCIOCOOIEHHOCTh OPTaHU3MOB,
BUI000pa30BaHue, SKOJIOTHIECKUE PaKTOPbI, SKOCUCTEMA, TPOLYLIEHTHI, KOHCYMEHTHI, PEIyLIEHTHI, LIeMH
MUTaHUs, YKOJIOrHYecKas nupamMuaa, OnoreoneHos, ouocdepa;

yMEHHE H3Jlarath OMooTHYecKue Teopuu (dBomonnoHHas Teopus Y. [lapBuHa, cHHTETHYECKas
TEOPHs DBOJIIOINH), 3aKOHBI M 3aKOHOMEPHOCTH (3apojsimeBoro cxoactBa K. M. bapa, depemoBanms



TJIaBHBIX HampapiieHui U myTeit spomonnu A. H. CeseprioBa, yuenus o 6mochepe B. . Bepranckoro),
OTIPEIENIATH TPAHUIIBI UX TPUMEHHMOCTH K XUBBIM CHCTEMaM;

YMEHHUE BJIaJeTh METOJaMH HayYHOTO MO3HAHWS B OMOJOTMU: HAONMIOACHUE U OMHCAHUE YKUBBIX
CHCTEM, TMpOIECCOB M SBICHUH, OpraHu3alusi W MPOBEACHHE OHOJOTMYECKOro O3KCIEPUMEHTa,
BBIJIBU)KCHUE THITOTE3bl, BBIABJICHUE 3aBHCUMOCTH MEXKIy HCCIEIyeMbIMH BEIHYUHAMH, OOBSCHEHUE
MOJMYYCHHBIX PE3YJIbTATOB, MCIOIB30BAHHBIX HAYYHBIX MOHSATHHA, TEOPHH M 3aKOHOB, YMCHHE JIENATh
BBIBOJIbl HA OCHOBAHUH TIOJyYCHHBIX PE3yJIbTaTOB,;

YMEHHUE BBIJIENATh CYIMECTBEHHBIC MPU3HAKKA CTPOCHUS OHOJOTMYECKUX OOBEKTOB: BHJIOB,
TOMYJISIIIAN, MPOAYIICHTOB, KOHCYMEHTOB, PEIYIECHTOB, OHWOTEONEHO30B W JKOCHCTEM, OCOOCHHOCTH
MPOLIECCOB:  HACJAECACTBEHHOW  M3MEHYMBOCTH,  €CTECTBEHHOTO  OTOOpa,  BHA000pa3oBaHM,
MPUCTIOCOOJIEHHOCTH OPTraHU3MOB, JEHCTBUS JKOJOrMYECKHX (PAKTOpOB Ha OpraHW3MBbI, IEpeHoca
BEIICCTB W IOTOKA JHEPTrUM B HDKOCHCTEMAaX, AHTPOIOTCHHBIX HM3MECHEHWH B DKOCHCTEMaxX CBOEH
MECTHOCTH, KPYTOBOPOTA BEIIECTB M OMOT€OXMMUYECKUX LIUKIIOB B OHocdepe;

yYMEHHE MPUMEHSTh MOJTYYCHHBIC 3HAHUS JUIS O0BSICHEHUS] OMOJIOTUYECKHX TPOIIECCOB U SIBICHUIA,
JUTS TIPUHSATHUS MPAKTUYCCKUX PEIICHUI B MOBCETHEBHON JKHU3HU C IIeTbI0 0OecredyeHus: 6e30MacHOCTH
CBOETO 3JIOPOBbS M 3JI0POBbS OKPYXKAIOMIMX JFOJICH, COONIOJCHHS HOPM TIPaMOTHOTO IOBEJCHHS B
OKpy)Xarllled TMPUPOAHOH cpene, IMOHUMaHWE HEOOXOJAMMOCTH HCIOJNB30BaHHUS  JOCTHXKCHUH
COBPEMEHHOW OWOJIOTHH JIJIsl PAIIMOHANTBEHOTO TIPUPOIOTIONIE30BAHUS;

YMEHHUE pelaTh dJIEMEHTapHbIe OMOJIOrMYECKHE 3a/1a4d, COCTABIATh CXEMbI NEPEHOCA BEUIECTB U
SHEPTUM B 3KocHcTeMax (LEMH MUTaHUs);

YMEHHUE BBITIOIHATH JIA0OPAaTOPHBIE M MpPaKTUYecKue paboThl, cOONI0IaTh MpaBmia mpu padoTe ¢
y4eOHBIM U TA0OPATOPHEIM 000PYAOBaHUEM;

YMEHUE KPUTHYECKH OLEHUBATh W HHTEPIPETUPOBATH HH(OpMAHI0 OHOIOTMYECKOTO
COJACPpIKaHUA, BKIOYAIONIYIO0 IICCBAOHAYUYHBIC 3HAHUA M3 PA3JIMYHBIX MCTOYHHKOB (CpC,HCTBa MaccOBOM
WHQOPMAITUY, HAyYHO-TIOMYJISIPHBIC MaTepHaibl), paccMaTpUBATh TJIO0ATBHBIC JKOJIOTMYCCKUE
npo0JIeMbl COBPEMEHHOCTH, (POPMHPOBATH MO OTHOMICHUIO K HUM COOCTBECHHYIO MO3HIIUIO;

YMEHHE CO3/laBaTh COOCTBEHHBIC NMMChbMEHHBIC U YCTHBIC COOOIICHMsI, 0000IIas ONOJIOTHIECKYIO
I/IH(l)OpMaHI/IIO N3 HECKOJIbKMX UCTOYHUKOB, I'PaMOTHO HUCII0JIb30BaTh MMOHATHUHHBINA armapar OMOJIOTHH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIACC
Ne o/ HaunMeHoBaHue pa3jaeioB U TeM KosmuectBo yacoB DJIeKTpOHHbIe (I (ppoBLIe) 00pa3oBaTeJbHbIE
h NpOorpaMMbl Bceero pecypchbl
1 Buonorus kak Hayka 2 bubnunoreka I{OK https://m.edsoo.ru/7f41c292
2 JKuBble cucTeMbl U X OpraHu3aius 1 bubnunoreka I{OK https://m.edsoo.ru/7f41c292
3 XYWMUYECKHUI COCTAB U CTPOCHHUE KIICTKH 8 bubmmoreka ITOK https://m.edsoo.ru/7f41¢292
4 JKuzHenesTenbHOCTh KIETKH 6 bubmnoreka ITIOK https://m.edsoo.ru/7f41c292
5 Pa3MHOXKEHHC U HHMBHAYAILHOS 5 Bubmmoreka ITOK https://m.edsoo.ru/7f41c292
pa3BUTHE OPTaHU3MOB
6 Hace/ICTBEHHOCTE, M H3MEHHBOCTS 8 Bubmmoreka ITOK https://m.edsoo.ru/7f41c292
OpraHu3MOB
7 Cenexus oprauu3mos. OCHOBLI 3 Bubmmoreka ITOK https://m.edsoo.ru/7f41c292
OMOTEXHOJIOTUH
8 PesepBHOE Bpemst 1 bubaunoreka ITOK https://m.edsoo.ru/7f41c292

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



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

11 KJIACC

HaunmeHoBaHue pa3iesioB U TeM

KoauuecTBo yacoB

JyekTpoHHbIe (LM (POBLIE) 00pa3oBaTeIbHbIE

Ne n/m
MporpaMMbl Bcero pecypcbl
1 DBOJIIOLMOHHASA OMOJIOTUs 9 bubnmoreka ITOK https://m.edsoo.ru/7f41cc74
2 ?:;ﬁ?KHOBeHHe 11 PASBUTHE JKUSHH Ha 9 Bubmmoreka ITOK https://m.edsoo.ru/7f41cc74
3 OpraHu3Mbl U OKpYIKarolias cpea 5 bubmuoreka ITOK https://m.edsoo.ru/7f41cc74
4 Coobuiiectsa 1 SKONOTHIECKHE 9 Bu6nuorexa LTOK https://m.edsoo.ru/7f41cc74
CHCTEMBI
5 PesepBHOE Bpemst 2 bubaunoreka [{OK https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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