AHHOTanus K padoyeit nporpamme no ouosorum 10-11xk1.

[Tpu pa3paboTKe MpOrpaMMbl MO OHOJOTHUU TEOPETUYECKYID OCHOBY ISl OTpECIICHUS
NOJIX0/0B K (OPMHUPOBAHMIO COAEp)KaHUS ydeOHoro mnpeamera «buonorus» cocTaBuiIu:
koHuenryanbHbie nonoxeHus OI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJEpKaHUS,
pe3ynbTaToB O0yueHUsi U TpeOOBaHUN K YpPOBHIO IMOATOTOBKH BBITYCKHUKOB, MOJOXKEHHUS 00
O0MMX LENSIX W MPUHIHUIAX, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHEro
obmiero obpazoBanusi B Poccuiickoit @enepanun, a TakxKe MOJIOKEHUS O crienu(rke OUOIoTuH,
e 3HAUYEHUWU B TMO3HAHUU KUBOW MPHUPOABI U 00ECNEUYEHHU CYIIECTBOBAHMS YEIOBEYECKOTO
obmiectBa. CoriacHO Ha3BaHHBIM IOJIOKEHHSIM, OIPE/IETICHbl OCHOBHbBIE (DYHKIUU MPOrPaMMBbI
1o OMOJIOTHU U €€ CTPYKTYpa.

[Tporpamma mo O6uonoruu AaéT MPEICTaBICHHUE O IENsX, 00 o0mIei cTpareruu 00ydeHus,
BOCIIUTAHUS M Pa3BUTUS OOYyYalOIIUXCS CcpeacTBaMu YydeOHoro mpenmera «buosorus»,
onpezenser o0sg3aTeNbHOE NPEAMETHOE COJIEp:KaHUEe, €ro CTPYKTYpYy, paclpeleieHue Io
pa3zienaM M TeMaM, PEKOMEHAYEeMYIO IOCIEI0BATEIbHOCTh M3Y4EHHUs! y4yeOHOro Martepuana c
Y4ETOM MEXKIIPEJAMETHBIX M BHYTPHUIIPEIMETHBIX CBSI3CH, JJOTUKH 0OpPa30BaTEIBHOIO IMpoIlecca,
BO3PACTHBIX OCOOEHHOCTEH 00yYaroIINXCS.

B mnporpamme 1o OHONOTMU TakKe YYMUTHIBAIOTCS TpeOOBaHUS K IJIAHUPYEMbIM
JUYHOCTHBIM, METANPEJAMETHBIM M TPEIMETHBIM pe3ysibTaTaM OO0yd4eHUs B (OPMHUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOMN JAEATEIbHOCTH/y4eOHBIX IEHCTBUI 00yJaromuxcs 1mo
OCBOEGHUIO COJIEpPKaHUs OMOJIOTHYECKOr0 00pa3oBaHUsl.

B nporpamme mo 6uosnorum (10-11 kmaccel, 6a30BbIif YpOBEHb) peanv30BaH IMPUHIIHUII
NPEEMCTBEHHOCTH B HW3yYeHHH Ouojormw, Oiarojapss dYeMy B HEH MPOCMaTpPHBAETCS
HANpaBJICHHOCTh HA Pa3BUTHE 3HAHH, CBS3aHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, LIEHHOCTHBIX  OpPUEHTAIMA  JIMYHOCTH, OSKOJOTHYECKOTO  MBIILICHUS,
NPEJCTaBICHU O 3J0pPOBOM 00pa3e XKU3HU U OEpeKHbIM OTHOILIEHHEM K OKpYXKaloulei
npupoaHoii cpene. IloaTomy Hapsay ¢ u3ydeHHeM OOIIEOMONOTHUECKUX TEOpUM, a TaKKe
3HAHWHA O CTPOSHUU KHUBBIX CUCTEM PA3HOTO PaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIONIUX B HUX
IPOIIECCOB B TPOTpaMMe IO OHMOJIOTUH YJeNeHO BHUMAaHHE HCIOJIb30BAHUIO MOTYYEHHBIX
3HaHWI B TOBCETHEBHOM XKM3HU AJIS1 PEIICHUs MPUKIAJHBIX 33/1a4, B TOM YHcIe: TPO(UIaKTUKA
HACJICJICTBEHHBIX ~ 3a00NIeBaHUN  4YENOBEKa, MEJUKO-TEHETHYECKOrOo  KOHCYJIbTHPOBAHUSA,
000CHOBaHHS PKOJOTHUYECKH IEIeCO00pPa3HOTO MOBEAICHUS B OKpYXKAIOIIeH MPUPOIHON cpere,
aHAJIM3a BIIMSIHHUSI XO3SHCTBEHHOW JIEATEIHPHOCTH YEJOBEKAa HAa COCTOSHHE TPUPOTHBIX U
HCKYCCTBEHHBIX DKOCHCTEM. YCHWJICHHE BHUMAHHs K MPUKIATHONW HAMPABICHHOCTH y4eOHOTO
npenMera «bHONOTHS» MPOAUKTOBAHO HEOOXOTUMOCTHIO 00ECTeUeHUs YCIOBHM Ui peuIeHHs
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 ITKOJILHOTO OMOJOTHYECKOro 00pa3oBaHus, KOTOpask MpeAIoiaraet
dopmupoBaHHEe y O0YYarOMUXCsS CIMOCOOHOCTH AMaNTHPOBAThCS K M3MEHEHHSM TUHAMUYHO
Pa3BUBAIOIIIETOCS COBPEMEHHOTO MHPA.

buonorus Ha ypoBHe cpeaHero oOIiero oOpa3oBaHHs 3aHMMaeT BaxkHoe MecTo. OHa
oOecrieunBaeT (QopMHUpOBaHUE y OOydYalOIIUXCs MPEICTABICHUNH O HAy4yHOM KapTHHE MMHpa,
pacmmpsieT ¥ 0000IaeT 3HAHUS O )KUBOH MPUPOJIE, €€ OTIIMIUTEIHHBIX MPH3HAKAX — YPOBHEBOM
OpTaHHW3aIllMi M OHBOJIOLWU, CO3MaET YCIOBUSA JUIA: TO3HAHUS 3aKOHOB JKUBOM MPUPOIBL,
dbopMupoBaHus (YHKIIMOHATHLHOW TPaAaMOTHOCTH, HAaBBIKOB 37J0POBOrO M 0€30mMacHOro obpasa
KHU3HU, SKOJIOTUICCKOT'O MBIIIJICHHSI, IEHHOCTHOTO OTHOIIECHUS K )KHBOW MIPHPOJIC U YCIIOBEKY.

Bonbmoe 3HadeHwe OWONOTHS HMMEET TaKKe JJIS PEIICHUS BOCIMUTATCIBHBIX U
pa3BUBAIOIIMX 33Ja4 CpeiHero oduiero oopa3oBaHus, coUanu3anuu odyyaromuxcs. M3yyenne
6uosorun obecrnieunBaeT YCIIOBUS TUTST (dhopMupoBaHUS UHTEIJICKTyaIbHBIX,



KOMMYHHKAIIMOHHBIX U MH(QOPMAIIMOHHBIX HABBIKOB, 3CTETHUECKON KYIbTYpPbI, CIOCOOCTBYET
WHTETpaIMy OUOJIOTMYECKUX 3HAHUI C MPEJCTABICHUSMHU U3 JIPYTHX Y4eOHBIX MPEIMETOB, B
qacTHOCTH, (pu3uku, Xumuu u reorpadun. Ha3BaHHBIC TTONOKEHUS O TPEIHA3HAYCHUH YIeOHOTO
npenmera «buonorus» CcocTaBUIM OCHOBY Ul OMNpENENIeHHs MOAXO0JI0B K OTOOpy H
CTPYKTYPUPOBAHUIO €TO COAEPKAHUS, TPEJICTABICHHOTIO B IPOrpaMMe Mo OMOJIOTHH.

OTt60p conepkanus yaeOHOro nipeameTa «bronorus» Ha 6a30BOM ypOBHE OCYIICCTBIIEH C
MO3UIUI KYJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYYAIONIUECs JOJKHBI
OCBOUTH 3HAHUS U YMEHHs, 3HaUMMble Uil (POPMUPOBAHUS OOIIEH KYJIbTYpHhI, ONpeaestolle
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’Kalolllel MNpUpOAHON cpene, BocTpeOOBaHHBIE B
MOBCETHEBHOM KM3HU U MPAKTHUECKOU AesTeibHOCTH. Oco00€e MECTO B 3TOM cuUCTEeMe 3HAHUU
3aHMMAIOT DJJIEMEHTBI COJIEPIKAHHUS, KOTOpPhIE CIy)KaT OCHOBOM i  (OpMHUpPOBAHUS
NPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-Hay4HOW KapTUHE MHpa M LEHHOCTHBIX
OpHUEHTAIMAX JTUYHOCTH, CIIOCOOCTBYIOIINX I'YMaHU3alUK OHOJIOTrHYeCKOro o0pa3oBaHusl.

CTpyKTypHpOBaHHE COJCpXKaHUS Yy4eOHOro Marepwaja B MporpaMMe IO OHOJIOTHH
OCYIIECTBIIEHO C Y4YETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUU 00 OTIMUUTEIBHBIX OCOOCHHOCTAX
JKUBOW MpPUPOABI, O €€ YPOBHEBOM OpraHu3alMd U 3BOJIIONUU. B COOTBETCTBUM € 3TUM B
CTPYKType y4eOHOro mpenmera «buoorus» BBIIEIEHBI CIENYIOIINE COJIepKaTeIbHble JINHUU:
«buonorus kak Hayka. MeTo/ibl HAy4YHOTO MO3HaHUA», «KieTka kak OMOIOTHYECKas CUCTEMA,
«Opraam3m Kak Ouosiormyeckas cuctemay, «CucteMa u MHOrooOpa3nue OpraHHYeCKOro MUpay,
«OBOIIOLHUS )KUBOU MPUPOBI», «IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

Llenp u3ydyenuss yueOHoro mnpenmera «buonorus» Ha 0a30BOM YpOBHE — OBJaJICHUE
00yJalOIMUMHUCS 3HAHUSAMH O CTPYKTYPHO-(OYHKIMOHAJIBLHOW OPraHU3allid >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHne YMEHUM UCIOJIb30BaTh 9TU 3HAHUS /I TPAMOTHBIX JICUCTBHI B
OTHOIIEHUU O00BEKTOB KMUBOW IIPUPOJIBI U PEIICHUS PA3IIUYHBIX KU3HEHHBIX MTPOOIIEM.

Joctuxenue 1enu u3ydeHus ydeOHoro mnpenamera «buonorus» Ha 06a30BOM YpOBHE
00ecIeunBaeTCs peleHrueM CIeAYIOIMMNX 3a/1a4:

OCBOCHHME OOYYAIOIIMMHCS CHUCTEMbl 3HAaHUHW O OWOJOTHYECKUX TEOPHsIX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THIOTe3ax, MpaBUiax, CIYKallMX OCHOBOH Il (OPMHUpPOBAHUS
MPEJCTABICHUNA O €CTECTBEHHO-HAYYHOM KApPTUHE MHpPa, O METOAAaX HAYYHOI'O IT03HAHUs,
CTPOCHHMHM, MHOTOO00pPa3MU M OCOOCHHOCTSX KHUBBIX CHCTEM pPa3HOTO YpPOBHS OpraHU3alluy,
BBIJIAIONTUXCSI OTKPBITUSAX U COBPEMEHHBIX UCCIICIOBAHUSIX B OMOJIOTHH;

dbopMupoBaHrue y OOYYarOMIMXCS TMMO3HABATENbHBIX, MHTEIUIEKTYaTbHBIX U TBOPUECKUX
CIIOCOOHOCTEH B Mpolecce aHanu3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJOTHH HAyYHBIX B3IJISJIOB,
UJICW U MOJIX0J0B K U3YUYECHHIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3alH;

CTaHOBJIEHHWE Yy oOOydJarommxcsi oOuel KyapTyphl, (YHKIMOHAJIBHON TI'PaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHSATh U OLEHUBATH SBICHUS OKPYKAIOIIETO MHUpa >KUBON MPHUPOJABI Ha
OCHOBaHUU 3HAHUH U OMBITA, MOJYYSHHBIX MPU U3yUYEHUU OUOJIOTHH;

dbopMupoBaHHe y OOYYArONIUXCS YMEHUN WLTIOCTPUPOBATh 3HAYECHHE OMOJOTHYECKUX
3HAHUW B MPAKTAYECKON MESITEIbHOCTH YEJIOBEKA, PA3BUTHM COBPEMEHHBIX MEIUIIMHCKHUX
TEXHOJIOTHI U arpoOUOTEXHOIOTU;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXHOCTH TIO3HAHUS YEIIOBEKOM JKHUBOW MPUPOJIBI,
HEO0OXOIMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOTFOACHUS STUYECKUX HOPM TPH TIPOBEICHUN
OMOJIOTHYECKUX UCCIIEIOBAaHUH;

OCO3HAaHHE LEHHOCTU OMOJOTHYECKUX 3HAHWM JIJIsl TIOBBIIICHUS YPOBHS JKOJOTHYECKOU
KYJIBTYPBI, 11 JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHUS;



NpUMEHEHHE TPHOOPETEHHBIX 3HAHWI W YMEHUH B TOBCEIHEBHOW JKWU3HU JUISA OICHKH
MOCJEICTBUM CBOEH JAEATENILHOCTH IO OTHOIICHUIO K OKpY)KaIoLIeH cpene, COOCTBEHHOMY
3JI0pOBBIO, 000OCHOBAHHE U COONIOICHHE Mep MPOUIIaKTHKH 3200JIeBaHU.

B cucreme cpennero obmiero oopazoBanus «buosorus», nydaemas Ha 0a30BOM YpOBHE,
SIBIISICTCS.  00sI3aTEIIbHBIM yYEOHBIM TIPEJAMETOM, BXOISIIMM B COCTaB IMPEIMETHOH 00IacTH
«EcTecTBEeHHO-HAYYHBIC ITPEIMETHI.

Jlist u3ydenust Ouosoruu Ha 0a30BOM YPOBHE CPETHEro 00Imero oopa3oBaHUs OTBOAUTCS
68 yacoB: B 10 ximacce — 34 vaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHM C OOIIECTBEHHBIMU, TEXHHUUYECKUMHU U JPYTUMHU
€CTECTBCHHBIMU HayKaMu, (uiocodueii, 3TUKOH, ICTETUKONM W mpaBoMm. Ponb Ouonoruu B
(dbopMUPOBAHUN COBPEMEHHOM Hay4yHOU KapTuHBI Mupa. CrucreMa OMOJIOrHYecKUX HayK.

MeTop1 TO3HAHUS KUBOM MPUPOABI (HAOIIOIEHUE, SIKCIIEPUMEHT, OIMCaHUe, U3MEpPEHHE,
KJIacCU(UKAIIMsI, MOJISTUPOBAHKE, CTATHCTUYECKAsT 00pabOTKa TaHHBIX ).

JdemoHcTpaumnu:

[Toptpetsi: Y. dapBun, I'. Mennens, H. K. Konbuos, x. Yorcon u @. Kpuk.

Tabmue! U cxeMbl: «MeTo/ bl TO3HAHUS KUBON TPUPOIBI.

JlabopaTopHble 1 pakTHYeCKHe PadoThI:

[Tpaktnueckass pabora Ne 1. «lcnonp3oBaHuE pa3iaMYHBIX METOJOB IpPHU H3YYEHUU
OHOJOTUYECKIX 0OBEKTOBY.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

JKupbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Owosoruu. OTINYHMe >KUBBIX
CHUCTEM OT HEOPTAaHUYECKOU MPUPOJIBI.

CpoiicTBa OumocucteM M HX pazHooOpasue. YPpOBHU OpraHu3aluu OUOCHUCTEM:
MOJICKYJISIDHBIM,  KJIETOUHBIM,  TKAHEBBIH, OPraHU3MEHHBIH,  MOMYIALUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTe01eHOTHYECKHIA), OMOC(hEPHBIA.

JdemoHcTpaumMu:

Tabmuipel u cxembl: «OCHOBHBIE TPHU3HAKU KHU3HU», «YPOBHU OpPraHU3alUU >KUBOU
MIPUPOJIBI».

O6opynoBanue: moaens Mosekyinnl JJTHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMHYECKUH  COCTaB  KJIETKM.  XUMHUYECKHE  DBJEMEHThl:  MaKpOAJIEMEHTHI,
MHUKpO3JIeMEHTHL. BoJia 1 MUHEpallbHbIE BEILIECTBA.

OyHKIUM BOJBI M MHUHEPAIbHBIX BemIecTB B KieTke. [loaaep:kaHne OCMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHne 6€TKOB. AMUHOKHCIIOTBI — MOHOMEPHI OenkoB. HezameHnmbie
U 3aMEHHUMbI€ AMHUHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl OEIKOBOI
MOJIEKYJIbI (TIEpBUYHAs, BTOPHYHAS, TPETUYHAS U UYETBEPTUYHAS CTPYKTypa). XUMHYECKHE
cBoicTBa OenKkoB. buonornyeckue GyHKIMN OEITKOB.

®epMeHThl — Ouonornyeckue karanu3aTopbel. CTpoeHue ¢epMeHTa: aKTHBHBIA LIEHTD,
cyoctpatHas cneuuduuHoctb. Kodepmentsl. Butamuupl. Orianuus  ¢GEepMEHTOB  OT
HEOPTraHWYECKHUX KaTaJIn3aTOPOB.

YrneBoapl: MOHOCaxapuabl (TJTFOKO3a, puO03a U 1e30KCHpuO03a), Aucaxapuasl (caxaposa,
JIaKTO3a) W TMOJMCaxapuabl (KpaxMmal, TJIHKOTeH, MeJUToNio3a). buomornyeckue QyHKIMN
YTJIEBOJIOB.

Jlununaer:  Tpurnuuepunasl, Gocdonunuasl, crepounsl. ['mapoduibHO-TUAPODHOOHBIE
cBoiicTBa. buonornueckue Gpynkuu aunuaoB. CpaBHEHHE YIJIEBOIOB, OCITKOB M JUIHUIOB KaK
HMCTOYHHUKOB YHEPTUU.



Hyxneunnoseie kucinotel: JIHK u PHK. Hykneotuibl — MOHOMEPBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynkuuu JIHK. Crpoenue u ¢ynxmun PHK. Bugst PHK. AT®: crpoenue u
byHKIMN.

[uronoruss — Hayka o kierke. Kiierounass Tteopus — npuMep B3aUMOJCHCTBUS UACH U
¢dakTOB B HAYYHOM MO3HAHUH. METO bl U3yUCHHUSI KIIETKH.

Knerka kak menoctHas sxuBasi cucrema. OOme Mpu3HaKy KJIETOK: 3aMKHYTasi HapyKHast
memOpana, mosiekynbl JIHK kak reneTnueckuii anmapar, cucTeMa CHHTe3a Oerka.

Tunel KIETOK: JyKapuoTHyeckas U mpokapuotuueckas. OCOOEHHOCTH CTPOEHUs
MIPOKApPUOTUUYECKON KiIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapUOTUYECKON KIICTKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPHI KIIETOK — KJIETOYHASs CTCHKA, INIMKOKAIWUKC, WX (YHKITHH.
[TnasmaTtuueckas MemOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomemOpannbie opraHoubl kietku: DIIC, anmapar ['oabsmku, mu3ocomsl. [loayaBTOHOMHBIS
OpraHou/bl KJIETKH: MHUTOXOHJPHUH, IIacTuibl. [IpoucxoxaeHne MUTOXOHAPUM W TIIACTHIL.
Buast mnactua. HememOpanHbie opraHOUIbI KJIETKH: puOOCOMBI, KJIIETOUHBIN IIEHTP, LICHTPUOJIH,
PECHUYKH, KIyTUKH. DyHKIIMY OPraHOMIOB KIETKU. BritoueHusl.

SAnpo — perynsaTopHslif eHTp KiaeTku. CTpoeHue aapa: saepHas o0oJ0uKa, Kaproria3ma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHCIOpPT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

[loptpetsl: A. JleBenryk, P. I'yk, T. llIann, M. Illneiinen, P. Bupxos, Ix. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

[uarpammbl:  «PacnpenenieHMe XUMHYECKHX JJIEMEHTOB B  HEXKHBOW IPUPOJEY,
«Pacnpenenenrne XuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOIEN.

Tabmunel u cxembl: «llepuonuyeckas Tabmuia XMMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOB», «brnocunTe3 Oenka», «CTpoeHue MoJeKyisl Oenka», «Ctpoenne hepmenTay,
«Hyxneunossie kucnotel. JJTHK», «Ctpoenne monekynsl ATD», «CTtpoeHne 3ykapruoTHYECKON
KIeTkn», «CTpoeHue KUBOTHOM KieTKn», «CTpOEHHE pPACTUTENbHOW KIEeTKu», «CTpoeHue
MPOKAPUOTUYECKON KIIETKN», «CTPOCHHE s1/ipa KIETKH», «Y TIeBOAb», «JIMnuas».

OOGopynoBaHHe: CBETOBOM MHKPOCKOI, OOOpYJOBaHUE JJisi MPOBEIECHUS HAOIIOICHUN,
WU3MEPEHHM, IKCIIEPUMEHTOB, MHUKPOIPENapaThl PACTUTEIBHBIX, KUBOTHBIX M OaKTepUaIbHBIX
KJIETOK.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopatopnast pabora Ne 1. «/3ydeHue KaTaTUTHYECKON aKTUBHOCTH (PepMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanas3bl)».

JlaboparopHas pabora Ne 2. «M3yueHHe CTpOEHMsI KJIETOK PACTEHUM, XUBOTHBIX U
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. /KuzHeneATeJIbHOCTh KJIETKH.

OOmeHn BemiecTB, WIM MeTa0OMU3M. ACCUMWISAIUS (IJIACTUYECKUM OOMeH) U
TUCCUMIIIALINSA (PHEPreTUUeCKUii 0OMEH) — IB€ CTOPOHBI €IMHOTO Tpolecca Metabonusma. Poinb
3aKOHOB COXPAHEHHUS BEIIECTB M SHEPTUU B IOHUMaHUU MeTaboIn3Ma.

Tumner oOMmena BemiecTB: aBTOTPOodHBIN U reTepoTpodHbi. Pons pepmeHToB B 00MeHE
BEIIECTB U MPEBPAIICHUHN YHEPTHUHU B KIIETKE.

®orocunte3. CBeroBas W TeMHOBas (Qa3bl (oTocuHTe3a. Peakiuu QoTocunresa.
DddextuBHOCTh PoTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A TS )KU3HU Ha 3emiie. BrnusHue ycnoBwuii
cpenbl Ha GOTOCHHTE3 U CTIOCOOBI TMOBBITIICHUS €r0 TPOIYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHI.



XeMocuHTe3. XEMOCHHTE3UPYIOIe OakTepuu. 3HAUCHHWE XEMOCHHTE3a /I KU3HHU Ha
3emie.

Ouepreruyecknii oOMeH B KJeTke. PaciieruieHme  BEIIECTB, BBIICICHHE U
aKKyMYJIMPOBAHHE SHEPTUU B KJIETKE. DTalbl YHEpreTuyeckoro oomena. I nukonus. bpoxxenue u
ero Buabl. KucimoponHoe okucieHwe, WIM KJIETOYHOE JbixaHue. OKHCIUTEIbHOE
dochopmmmpoBanre. DPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakuuu wmarpuuHoro cuHrte3a. leHernyeckas unpopmamms u JIHK. Peanmzanums
reHeTH4YecKol mHpopManuu B KiIEeTKe. | eHeTHUeCKHil KOJ M €ro CBOMCTBA. TpaHCKpHUIILIHS —
MatpuuHblii cuate3 PHK. Tpancisius — 6uocunTe3 Oenka. Drtanbl TpaHcasanuu. Koauposanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Hexnerounsie ¢opmbl ku3Hu — Bupychl. Mcropust otkpeitus Bupyco (. W.
NBanoBckuii). OCOOEHHOCTH CTPOSHHUS M KU3HEHHOTO ITMKIIa BUPYcoB. bakrepuodaru. bonesnu
pacTeHUi, )KUBOTHBIX U YEJIOBEKA, BhI3bIBAEMbIC BUpycaMu. Bupyc nmMmyHoneduuTa denoBeka

(BUY) - Bo30ymutens CIIMJla. OOpaTHas TpaHCKpHUNIMS, peBEpTa3a W HWHTETpasa.
[TpodunakTrka pacnpocTpaHSHHS BUPYCHBIX 3a00JICBAHHIA.
JdeMoHcTpanum:

[Toptpetsi: H. K. Konbuos, /1. . UBanosckuit, K. A. Tumupsizes.

Tabmumer  w cxembl:  «Tumel  muTanus», «Metabomm3m»,  «MUTOXOHAPHUSY,
«OHepreTuueckuii oomen», «Xnopormnacry, «Porocunre3», «Crpoenue IHK», «Ctpoenue u
dbyHkmoHupoBanue reHa», «Cunre3 Oenka», «['eHermueckuir  kom», «Bupych»,
«bakrepuodarny, «Ctpoenne u xu3HeHHbIH 1K Bupyca CIINa, Oaxtepuodaray,
«Pemmukanus JJTHK».

O6opynoBanue: moaenu-anmukauu «Yasoenue [IHK u tpanckpunims», «buocunres
Oenka», «CTpoeHue KIeTKn», Mojenb cTpykTypsl JJHK.

Tema S. PazMHoOKeHME M UHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounsnii 1wk, WM KU3HEHHBIA KN KieTku. MHTepdaza m mutos. Ilpomeccsl,
nporekaromue B uHTepdasze. Permmmkanus — peakuus marpuunHoro cunteza JIHK. Crpoenue
XpoMOCcOM. XPOMOCOMHBI HAa0Op — KapHOTHUI. JIUTUIOMAHBIA M TalIOMIHBIM XPOMOCOMHBIE
Habopbl. Xpomatuasl. [{uTonornueckre OCHOBBI Pa3MHOKEHHSI U MHIWBHUIYaTbHOTO Pa3BUTHUS
OpTaHU3MOB.

Henenne wnetkn — muto3. Cramuum mwurtosa. [Iporecchl, MpOUCXONANME Ha Pa3HBIX
CTaAUsAX MUTO3a. Buonornyeckuii CMbICII MUTO3A.

[Tporpammupyemasi TuOesb KIETKH — aromnTo3.

®opMbl  pa3MHOXKEHMsI OpraHM3MOB: Oecrosoe | TojoBoe. Buasl  6ecmnonoro
Pa3MHOKEHHUsI: JICJICHHE HAJBOE, MOYKOBAHHE OJIHO- MU MHOTOKJIETOUYHBIX, CIIOPOOOpa3OBaHUE,
BETE€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAaHME OPraHU3MOB, €0 3HAYEHUE IS
CEJIEKLIUH.

[TomoBoe pa3MHOXKEHUE, €TO OTIUYHUS OT OECITOIOTO.

Meiio3. Cragum meito3a. Ilpoueccel, nmpoucxondimue Ha craausx menosa. [loBenenue
xpomocoM B Meio3e. Kpoccunrosep. buonornueckuii cMpIci ¥ 3HaYEHUE MeH03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KIETOK Y KMBOTHBIX. [loJOBBIE Kenesbl:
CeMEHHUKHU U smyHuKH. OOpa3oBaHME W Pa3BUTHE TOJIOBBIX KJIETOK — raMer (CrepmMaTo30u,
AllIeKJIeTKa) — crepmatoreHe3 U oBoreHe3. (OCOOEHHOCTHM CTpOEHHS SHIEKIETOK U
crepmaTo3onaoB. Omnoaorsopenue. Ilaprenorenes.

NuauBuayanbHoe pa3BUTHE (OHTOreHe3). OMOpPHUOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Ortanbl SMOPHOHAIBHOTO PA3BUTHUS y TO3BOHOYHBIX JKHUBOTHBIX: JPOOJEHUE, TacCTPYIISIIIus,



opranoreses. IloctamMOproHanbHOe pa3BUTHE. THIBI TOCTAIMOPHOHAIBHOTO Pa3BUTHS: MPSAMOE,
HenpsiMoe (TMYMHOYHOE). BiusiHue cpenpl Ha pa3BUTHE OPraHU3MOB, (PAKTOpPBI, CHOCOOHBIE
BbI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pazButue pacreHuil. OHTOreHe3 LBETKOBOI'O PACTEHUSA: CTPOCHUE CEMEHM, CTalnun
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuubl u cxembl: «@OpMbI pa3MHOKEHHUSI OPTaHU3MOBY, «JIBOWHOE OIJIOOTBOPEHUE Y
LIBETKOBBIX pPAacTeHui», «BereraTMBHOE pPa3sMHOKEHUE pacTeHMI», «JleleHue KIeTKH
Oaxrepuit», «CTpoeHue MOJIOBBIX KIETOK», «CTpoeHHe XpoMOcOMbl», «KileTOYHbI LUK,
«Permukanus THK», «Mutosy», «Meios», «llpsamoe u HenpsMoe pazButue», «l'amerorenes y
MJIEKONUTAIOIIUX U YelloBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3a».

OO6opynoBaHue: MHUKpPOCKOI, MHKporpenaparbl «CrnepMaTo30uAbl MIIEKOIHUTAIOLIETO»,
«linexnerka Miexonurawpero», «KapnoknHe3 B KJIeTKax KOpellKa JyKa», MarHUTHas
MoJienb-anminKanms «/lenenue knetkuy, moaens JJHK, Moxens MetadazHoii XpOMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaGopatopHas pabota Ne 3. «HabnroneHne MuTO3a B KJIETKaX KOHUMKA KOpELIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax».

Jlabopatopnast pabora Ne 4. «/3ydyeHuwe CTpPOEHHUS TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax.

Tema 6. HaciiencTBeHHOCTH M H3MEHYHBOCTH OPraHU3MOB.

IIpenmer u 3agaunm reHetuku. Mcropuss pasBuTus reHeTuku. Ponb nurtonoruu u
AMOpHUOJIOTUN B CTAHOBJICHUU F€HETUKU. BKi1ag pocCUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
FeHETUKU. MeToJbl TEeHETUKH (TUOPUI0JIOTUYECKUH, LUTOT€HETUUYECKUH, MOJIEKYISIPHO-
reHerudeckuii). OCHOBHbIE T€eHETHUYECKHE TOHATH. | eHeTnueckas CHMBOJIMKA, UCTIONIb3yeMast B
CXEMax CKpELMBAaHUN.

3aKOHOMEPHOCTH  HACJEIOBaHUS  NPU3HAKOB, ycTaHOBiIEeHHble [.  MeHngenem.
MonoruOpuaHO€e CKpelrBaHie. 3aKOH eIMHO-00pa3us ruOpuIoB MepBoro nokojeHus. [Ipasumno
JOMMHHUPOBAaHMsI. 3aKOH pAcIIEIUICHHs Mpu3HakoB. ['mmore3a yucroTel raMer. llomHoe u
HEIOJIHOE JOMUHHUPOBAHHUE.

JurubpunHoe ckpemMBaHME. 3aKOH  HE3aBUCHMOrO  HACJEIOBaHUS  MPU3HAKOB.
[{uToreHeTHUecKUe OCHOBBI JAUTHOPHUIHOTO CKpEIIMBaHUA. AHaIM3UPYIOLIEE CKpPEIUBaHUE.
Vcnonb30BaHue aHATM3UPYIOLIETO CKPEIMBAHU ISl ONPE/IETICHUs] TEHOTHUIIA OCOOH.

CueruleHHoe HacienoBaHue npusHakoB. PabGora T. Moprana mno cLeIUIEHHOMY
HacJeI0BaHNI0 TeHOB. HapyllleHue cuerieHnst TeHOB B pe3yibTaTe KPOCCHHIOBEpPA.

XpOMOCOMHAasI TEOPHS HACIIEACTBEHHOCTH. [ eHeTHYeCKNEe KapThI.

I'eneruka nona. XpoMOCOMHOE OIpPENEICHUE 10Ja. AYTOCOMBI U IIOJIOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporaMeTHbIE OpraHu3Mbl. HacienoBaHue NpPU3HAKOB, CLEIJIEHHBIX C
MTOJIOM.

N3meHunBOCTh. BHibl N13MEHUMBOCTHU: HEHACIIEACTBEHHAsI U HAaceACTBeHHas. Poib cpesbl
B HEHACJIEJICTBEHHOW HW3MEHUMBOCTU. XapaKTePUCTUKAa MOIU(PHUKAIMOHHON HW3MEHYHUBOCTH.
Bapuanmonsslil psn v BapuanuonHas kpusas. Hopma peakiuu npusnaka. KonnuecTBeHHbIE U
KaueCTBEHHbIE MIPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOAU(PUKALMOHHON N3MEHYMBOCTH.

HacnencTBenHasi, iy reHoTUNnuyeckas, "3MeHUYMBocTh. KoMOMHATHBHAsT M3MEHYMBOCTb.
Meiio3 u mOJNIOBOM mpolecc — OCHOBAa KOMOMHATUBHONW HW3MEHYMBOCTU. MyTalMOHHAs
u3MeH4nBOCTh. Kiaccu¢ukanuss MyTaluii: TeHHblE, XpOMOCOMHBIE, T'€HOMHble. YacToTa M



MPUYHHBI MyTaluid. MyTtareHHbie (pakTopbl. 3aKOH TOMOJIOTHYECKUX PSAIOB B HACIEICTBEHHON
n3menunBocty H. . BaBumnosa.

BuesinepHast HacI€1CTBEHHOCTh U H3MEHYUBOCTb.

I'enetnka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl T€HETUKH YEJIOBEKA:
reHealoTnYecKuii, OJIM3HELOBbIM, IMTOrCHETUYECKUN, OHMOXUMHYECKHUM, MOJEKYISIpPHO-
reHeTnyeckuil. COBpEMEHHOE OIIpPE/eJICHUE TEHOTHUIA: IIOJHOTEHOMHOE CEKBEHHPOBAHHUE,
TeHOTUIUpPOBaHUE, B TOM uyucie ¢ nomomibio [I[P-ananuza. HacnencrBennsie 3aboseBaHus
YyelloBeKa: TreHHble Ooyie3HH, OOJIE3HM C  HACIeACTBEHHON MPeapacroyioKEHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaTuueckue M TeHepaTHBHble MyTaluu. CTBOJOBBIE KIIETKU.
[TpuHIMIBL 370POBOTO 00pa3a XKHU3HHU, TUATHOCTUKHU, MPO(PUIAKTHKH U JICYEHUSI TEHETHUECKUX
0one3Hel. MeauKO-reHETUUECKOE KOHCYJIbTUPOBAHHUE. 3HAUEHHE MEIMULIMHCKONM TE€HETHKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUI YeI0OBeKa.

JdemoHcTpaumuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B. Tumodees-
Pecosckmii, H. 1. BaBuios.

Tabmuipl u cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHUE M €r0 IUTOTEHETHYECKas OCHOBAY,
«3aKOH pacHICIUICHUs] M €ro IMTOT€HETUYECKas OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«durnbpunnoe ckpemmBanuey», «LluTonmormueckue OCHOBBI JUTHOPHUIHOTO CKpEIIMBAHUS,
«Merio3y, «B3anmoneicTBie ajielIbHbIX T'€HOBY, « €eHeTHnYecKrue KapThl pACTEHUM, JKUBOTHBIX
n 4yenoBekay, «l'eHeTuka mona», «3aKOHOMEPHOCTHU HACJEIOBAHMS, CLEIJIEHHOTO C IOJIOMY,
«KapuoTunsl uyenoBeka © IKMBOTHBIX», «Bumasl wu3MeHunBocTH», «MoaudukannoHHas
U3MeHUYUBOCTh», «HacnenoBanue pesyc-axropay, «['eHeTnka rpymnmn KpoBu», «MyTannoHHas
MU3MEHYUBOCTbY.

Ob6opynoBanue: Monaenu-anmiukanun «MoHoruOpuaHoe ckpemmBanue», «HemnomHoe
JOMHUHHUpOBaHHE», «/urubpuanoe ckpemmBanue», «llepekpécT XpomMocom», MHUKPOCKON U
MuKponpenapat «Jpo3oduna» (Hopma, myTanuu GOpMbI KPBIIBEB M OKPACKH Tela), repoapuit
«I"opox moceBHOW».

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopatopHast pabota Ne 5. «/3yueHue pe3ysibTaTOB MOHOTMOPUIHOTO U AUTHOPUIHOTO
CKpEIIMBAaHUS Y IpO30(UIIBI HA TOTOBBIX MUKpPOIPENapaTax.

JlaGopaTtopnast pabota Ne 6. «M3yueHne Moau(pUKAIMOHHON U3MEHUYUBOCTH, TTOCTPOCHUE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOW».

JlaboparopHas pabota Ne 7. «AnHamu3 wmyrtamuii y Jpo3oduibl Ha TOTOBBIX
MUKpOIIpenapaTax.

[TpakTrueckas padota Ne 2. «CoctaBieHue U aHaIU3 POAOCIOBHBIX YETOBEKa».

Tema 7. Cesiekuust oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuus Kak HayKa U IpoLecC. 3apoKICHUE CENeKIUU U foMecTukanus. Ydyenue H. U.
BaBunoBa 0 wLEHTpax MNPOMCXOXKIEHUS W MHOrooOpaszus KyJIbTypHbIX pacTeHui. LleHTpbl
MIPOUCXOXKICHUS JOMAIITHUX KUBOTHBIX. CopT, MOpoJa, TaMM.

CoBpeMeHHbIE METOJIbl CeNEeKIMU. MacCOBBI M MHAMBUIYAIbHBIM OTOOPHI B CENEKLUU
pacTeHui u kUBOTHBIX. OLleHKa 3KcTepbepa. bian3kopoIcTBEHHOE CKpelMBaHe — MHOPUIUHT.
Uucras nwHusA. CkpemyBaHWe YWCTHIX JIMHWK. ['erepo3uc, WM THOpUIHAS CHIIA.
HeponctBenHoe ckpemmuBanue — ayroOpuawHr. OtnanéHHas THOpuUau3amuss U e€ yCIeXH.
HckycCTBEHHBII MyTareHe3 M IOJTY4YEHHUE IOJUIIIONIOB. J[OCTHIKEHUS CENEKIUU PACTEHUH,
JKUBOTHBIX U MUKPOOPTaHU3MOB.



buotexHosoruss kKak oTpaciab MNPOW3BOACTBA. ['€HHas HWHXKEHEpHs. OTambl CO3JaHUS
pexomOunanTHOH JIHK u Tpancrennsix opranusmoB. Kiietounas wumxenepus. Kierounsie
KYJbTYpbl. MUKpPOKIIOHAJIBHOE pa3MHOXKEHHUE pacTeHUu. KIIOHMpOBaHUE BBICOKOIPOAYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHW3MOB. OKOJOTHYECKHMEe M JTudeckue mnpobiembl. MO -
FeHETUYECKU MOIU(DULIIPOBAHHBIE OPTaHU3MBI.

JemoHcTpanuu:

IToprpersr: H. W. Basunos, 1. B. Muuypus, I'. JI. Kapnieuenko, M. ®@. BaHoB.

Tabmupel u cxeMmbl: kapra «LIeHTpbl MPOMCXOXKIEHUS M MHOTrooOpasusi KyJbTYpPHBIX
pacteHui», «Ilopoabl JOMaIHUX XKUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHui», «OTnanéHHas
rubpuam3anusy, «Paboter akamemuka M. @. VBanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonorun», «Kierounsie KylIbTyphl U KJIOHHpOBaHUE», «KOHCTpyupoBaHUE U MEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyJsSKU IJIOJOB U KOPHEIUIOAOB JUKUX (OPM U KYIbTYPHBIX COPTOB
pactenuii, repbapuit «CenbCKOX03SIIICTBEHHBIC PACTCHHS.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

Okckypeusi «OCHOBHBIE METOMABI U JIOCTHKEHUSI CEJICKIMU PACTeHMH M KMBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (hepMy, COPTOUCIHBITATEIbHBIA YYacTOK, B TEIJIMYHOE
XO03sICTBO, JTA00OPATOPUIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. DBosronMOHHAs OHOJIOTHS.

[IpeanocbuUIKM BO3HUKHOBEHHUS SBOJIIOIMOHHONW TEOPUHU. DBOJIIOIMOHHAS TEOpHs U e&
MeCTO B OMOJOoruu. BinsHue 3BONOIMOHHON TEOPUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CBuzerenbcTBa SBONMIONUHU. [laneoHTONOTHYECKHE: TOCIEA0BATEIBHOCTh MOSBICHUS
BUJIOB B MAJICOHTOJIOTMYECKOHN JIETOIMCH, TIepexoaHbie (opMbl. broreorpaduueckue: cxoacTBo
U paznnune GayH U Qpop MaTEPUKOB U OCTPOBOB.

OMOPHOJIOTHUECKUE: CXOJICTBA M pa3Myus 3MOPHOHOB PA3HBIX BHUJOB IO3BOHOYHBIX.
CpaBHUTENIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTMYHbIE, PYAUMEHTAapHbIE OpTaHbI,
aTaBU3Mbl. MOJEKyIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHU3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METa00JIMYECKUX ITyTeH y BCEX OpraHU3MOB.

OpomononHass Teopust Y. J[lapBuna. [lpeamnochuiky BO3HUKHOBEHHUS JapBUHH3MA.
JIBIOKyIIMe CHMJIBI  SBOJIIOLMU BUAOB 10 JlapBUHY (M30BITOYHOE pa3MHOXKEHHE IIpH
OTPaHMYEHHOCTH PECYpCOB, HEONpeNes€HHas W3MEHYMBOCTh, OOopb0a 3a CyIllecTBOBaHUE,
€CTECTBEHHBIN OTOOD).

Cunrerudeckas teopus sBomoruu (CTD) u e€ ocHOBHBIE TTOJTOKEHUSI.

MukposBontonus. [lonynsauns kak eIMHULIAa BU1a U HBOJIFOLUH.

JBuxymie cuiibl (pakTopbl) 3BOJIOLUUU BHJOB B Mpupoje. MyTalMoHHbII mpolecc u
KOMOMHATUBHAsT HW3MEHYUBOCTh. [lomymsiivoHHble BOJMHBI U Apedd reHoB. M3onmauusa u
MUTpALIHS.

EcrectBenHblii oTOOp — Hampapistomuid ¢aktop 3Bomonnu. PopMbel eCTECTBEHHOTO
otbopa.

[Tprcnioco0IeHHOCTh OPraHU3MOB KakK pe3yibTar 3Boitonuu. [IpuMepsl npucnocodieHuit
y OpraHu3MoB. ApoMop(h03bl U UIN0-3JATITAIUH.

Bun wu BumooOpazoBanue. Kpurtepuum Buga. OcHOBHBIE (OpMBI BHI000pa30BaHUS:
reorpauyeckoe, 3K0JI0rH4ecKoe.



MaxkposBomonus. @opMbl 3BONIONUHU: (QuUIIeTHYEeCKasi, TUBEPreHTHAas, KOHBEpreHTHas,
napaiiensHas. HeoGpaTumMocTs 3BoOINH.

[IpoucxoxaeHue oT HEeCIEeIHUATM3UPOBAHHBIX MPEIKOB. [Iporpeccupyromas
crienManu3anys. AanTuBHas paIdaiusl.
JdemoHcTpaumuu:

IToprpersr: K. Jlunneit, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Miomnep, A. H. CeBep1ios.

Tabmuubl u  cxembl: «Pa3BuTHe OpraHM4eckoro wmupa Ha 3emie», «3apOoAbIlu
IIO3BOHOYHBIX JKMBOTHBIX», «ApxeonTepukc», «DopMbel OOppObl 3a CyIIECTBOBAHHUEY,
«EcrecTBeHHblii  0TOOp», «MHOrooOpasue copToB pacteHuii»y, «MHOrooopasue mopoj
YKUBOTHBIX», «[Tonmynsauumy, «MyTtannoHHas HU3MEHUYUBOCTbY, «Apomopdo3bI»,
«Mnnoanantanumny», «OO6mas nereHepanusy», «JBuxynme cuibsl 3Bomonuny», «Kapra-cxema
mapuipyra nyremectsus Y. Jlapsunay», «bopeba 3a cymectBoBaHue», «lIpucnocoOieHHOCT
Opranu3MoBy, «I eorpaduueckoe Bu1000pazoBaHme», « IKOJIOTHIECKOE BUI000pa30BAHUE.

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C Pa3JIMYHBbIMU TUIIAMH OKPAaCKH, HAOOp IJIO0B U
ceMsiH, KoJutekuus «lIpumepsl 3alIUTHBIX TPUCTIOCOOIEHUH Y )KUBOTHBIX», MOJeNIb «OCHOBHBIE
HaIlpaBJICHUs 3BOIOLUNY, 00bEMHAs MOoeb «CTpOEHHE FOJIOBHOTO MO3Ta ITO3BOHOUHBIX).

buoreorpaduueckass kapra Mupa, KOJUIeKIus «DOpPMBI COXPAaHHOCTH HCKOIAEMBIX
KUBOTHBIX W pacTeHHil», Mozaenp anmuukauusa «llepekpéct XxpomMocom», Bia)KHbIE Iperaparbl
«Pa3Butue Hacekomoro», «Pa3BuTHe JATYIIKM», MUKporpenapar «/lpozodunay (HOpMa,
MyTalu (GOpMbI KPBIIIBEB U OKPACKU TEJIa).

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

Jlaboparopuas padota Ne 1. «CpaBHeHUE BUIOB 110 MOPPOJIOTHUECKOMY KPUTEPHUIO».

JlaGopatopHass pabora Ne 2. «OmnucaHue npUCHOCOOJIEHHOCTH OpraHu3smMa u eé
OTHOCHUTEJIBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHe KM3HU Ha 3emJie.

JloHayuHbIe TPEICTaBICHUS O 3apOXKIACHUU KU3HU. HaydHble rUmoTe3bl BOZHUKHOBEHUS
XKHU3HU Ha 3emiie: aOMOreHe3 W MaHCHepMHus. XUMHUEcKass 3BOJIOLUSA. AOHOT€HHBIH CHHTE3
OPraHMYECKUX  BEILECTB M3  HEOPraHWYECKUX. OJKCIEPUMEHTAIBHOE  IOATBEP)KIEHUE
XUMUYECKOW 3BoJronn. HavanbHble Tansl Ouonorudeckoit sBomtonuu. ['unoreza PHK-mupa.
®opmupoBaHue MEMOPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE NMPOTOKJIETKHU. [IepBble KIETKH U UX
3BOJIIOLIMS. POPMUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPIaHU3MOB.

PasButne >xu3HM Ha 3emye 1o o9paM M nepuopaMm. Karapxeil. Apxeiickas u
npotepo3oiickast 9pel. [laneos3oiickas spa U €€ NEPHOIbI: KEMOPHICKUN, OpPIOBUKCKHUH,
CUJIypUIHCKHUH, IEBOHCKUH, KAMEHHOYT OJIbHBIN, TIEPMCKHH.

Me3o301ickas 5pa U €€ NepUoIbl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

KaliHo30iiCcKas 3pa U €€ Meprobl: aJI€0r€HOBbII, HEOT€HOBBIN, aHTPOIIOTEHOBBIH.

XapakTepucTuKa KJIMMaTa M TeoJIoTMYecKuX IMpoueccoB. OCHOBHBIE ATambl HBOJIOLUU
pacTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud U KUBOTHBIX. [losiBieHue,
pacuBET U BBIMUPAHUE TPYIII KUBBIX OPIraHU3MOB.

Cucrema OpraHMuecKoro Mupa Kak OTpakeHue 3BOJOLNUU. OCHOBHBIE CUCTEMATUYECKUE
TPyl OPTaHU3MOB.

OBOJIIOIIMSL  YEJIOBEKAa. AHTPONOJOrMs Kak Hayka. Pa3sBuTHe npeacTaBIeHHN O
IIPOUCXOXKIECHNN YelloBeKa. MeTo bl M3yueHus: aHTpororenesa. CXoAcTBa U pa3ndus 4eIoBeKa
Y )KMBOTHBIX. CUCTEMATUUYECKOE MTOJIOKEHHUE YEIIOBEKA.



Jewxkymme cunbl  (akTopel) aHTpomoreHe3a. HacnmencTBeHHas W3MEHYMBOCTH M
ecTecTBEeHHBIN 0TOOp. OOIIecTBeHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYAHUM Tpy/a, MBIIIJICHHE,
peub.

OCHOBHBIE CTaJMM U BETBU 3BOJIIOLIMM YEJIOBEKA: AaBCTPAJIONMTEKU, UEIOBEK yMebl,
UYenoBek npsmoxonsmmii, YenoBek HeaHaepTaibckuid, YenoBek pasymubiid. Haxonku
MCKOTIAeMbIX OCTATKOB, BPEMsI CYIIECTBOBaHUS, 00JACTh paclpOCTpaHEHUS, 00BEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIUs.

Yenoseueckue packl. OCHOBHBIE OOJIbIIME pachl: €BpPOINEoHnaHas (eBpa3uiickas), Herpo-
aBcTpajoujHas  (9KBaTOpUalbHAsg), MOHTOJOWJHAs  (a3MaTCKo-aMepukaHckas).  YepTsl
MPHUCIIOCOOJICHHOCTH TPEICTAaBUTENICH YENOBEYECKMX pac K YCIOBUSM CYIIECTBOBaHUS.
EnuncTBo uenoeveckux pac. Kpuruka pacuzma.

JdemoHcTpaumuu:

[TopTpetsl: @. Penu, JI. Ilactep, A. . Onapun, C. Mumnnep, I'. FOpu, Y. JlapuH.

Tabmune! u cxembl: «Bo3nukHoBeHNe COMHEYHOU CHCTEMBI», «Pa3BUTHE OPraHUYECKOTO
mupa», «PacturenbHas kieTka», <« KuBoTHag kietka», «lIpokapuoTuyeckass KIETKay,
«CoBpeMeHHas cucTeMa OpraHu4ecKoro Mupa», «CpaBHEHUE aHATOMUYECKHUX YEPT CTPOECHUS
YeloBeKa U 4elOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJC€OHTOJOTHYECKHX HAaXOJIOK
MPEJKOB COBPEMEHHOIO 4YeJOBeKay», «JlpeBHeilmme moam», «JpeBHue moan», «llepBbie
COBPEMEHHBIE JII0IN», «UelI0BeUeCKHe pachiy.

Ob6opynoBanue: wmynsiku «[IpoucxoxaeHue denoBeka» (OIOCTHI  aBCTPAJIONUTEKA,
MUTEKAaHTPOIa, HeaHAEepTalblla, KPOMAaHbOHIIA), CIENKUA WIM M300pakeHHs KaMEHHBIX OpyIuil
MEePBOOBITHOTO YelOBeKa (KaMHHU-YOIIIEPhI, pyOnia, ckpedia), TeoXpoHOJIoruIecKasi TabJuIa,
KOJUTEKIUs «DOPMBI COXPAaHHOCTH UCKOMAEMBbIX )KUBOTHBIX U PACTCHHI.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

[TpakTueckas padota Ne 1. «3ydeHre MCKOMAEMbIX OCTATKOB PACTCHHUM W )KMBOTHBIX B
KOJUTCKITUSX ).

DKCKypcHsi «IBOJIIOIUS OPraHUYECKOTO MHpa Ha 3emie» (B €CTeCTBEHHO-HAYUYHBIN WU
KpaeBeuecKuil My3eit).

Tema 3. OpranusmMsl U OKpYKal0Ias cpeaa.

DKOJIOTHS KakK Hayka. 3aJadyd W pa3jesibl dKOJOTHMH. MeToAbl JKOJIOTHYECKUX
MCCJIEI0BAHMH. DKOJOTUIECKOE MUPOBO33PEHNE COBPEMEHHOTO YeTIOBEKA.

Cpenpl ~ oOuTaHMS  OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3AyIIHAs,  IMOYBEHHas,
BHYTPHOPraHU3MEHHAsI.

Oxonorudeckue (akropsl. Kmaccudukamus skomorndeckux (akTOpoB: aOMOTHYECKUE,
OMOTHYECKHUE U aHTPOIOTEeHHBIE. J[efiCTBHE IKOJIOTHYECKUX (PaKTOPOB HA OPTaHU3MBI.

AlOuotnueckue  (QaxkTOphpl:  CBET, TeMIEparypa, BIAKHOCTb. DoTomepuoanu3M.
[TpucnocoOneHust OpraHu3MoB K JeHCTBHIO a0MOTHYECKUX (aKkTOpoB. bruonsoruveckre puTMbl.

buotnueckne  ¢dakTopel. Bumbl OMOTHYECKHMX  B3aUMOJCHCTBUIN:  KOHKYpPEHIIHS,
XUITHUYECTBO, CMMOMO03 U ero ¢gopmel. [lapazutusm, Koomepaius, MyTyalIn3M, KOMMEHCAIU3M
(KBapTUPAHCTBO, HAaXJEOHUYECTBO). AMEHCAIU3M, HEUTpanu3M. 3HaueHHe OUOTHYECKHX
B3aMMOJICHCTBHI JIJIsl CYIIIECTBOBAHUSI OPTAaHU3MOB B MIPUPOJIHBIX COOOIIECTBAX.

DKOJIOTHYECKUE XapaKTEePUCTHKUA monyasanud. OCHOBHBIE TOKa3aTeld TOMYJISIHH:
YUCJIEHHOCTh, IUJIOTHOCTh, POXAAEMOCTb, CMEPTHOCThb, MPHUPOCT, MuTpanusa. JuHamuka
YUCJIICHHOCTHU MONYJISALNUU U €€ PETyIsIIusl.

JdemoHcTpaumuu:

[Toptpetsr: A. 'ym6oabaT, K. @. Pynbe, O. ['ekkens.



Tabmumpl u cxemsl: kapta «lIpupogasie 3081 3emimy, «Cpenpl 0OOUTaHHUS OPTAaHU3MOBY,
«Doronepuogusm», «llomymsanuny, «3aKOHOMEPHOCTH pOCTa YHUCIECHHOCTH IOMYJISLUU
uH}y30pun-Typenbkn», «llumessie memnm.

JlaGopaTopHble U MpaKkTH4YecKre padoThbi:

JlaGopaTtopnas pa6ota Ne 3. «Mopdonornueckne 0COOEHHOCTH PaCTEHUI M3 PA3HBIX MECT
oOUTaAHUSY.

JlaboparopHas padota Ne 4. «BiusiHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktrueckas padota Ne 2. «IToAac4€T MIOTHOCTH MOMYJISAIMN pa3HBIX BUIOB PACTCHHIN.

Tema 4. CoolOmecTBa U IKOJIOTHYECKHE CHCTEMBbI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl  OuoleHo3a:  BHIOBaf,
NpOCTpaHCTBEHHAs!, Tpoduueckas (mumieBas). Bunsl-noMmuHanTel. CBsi3M B OHOIIEHO3E.

Okonoruyeckue cucrembl (dkocucremsl). [lonsTe 00 sKocucremMe U OUOTEOIEHO3E.
OYHKIMOHAIbHBIE KOMIIOHEHTBl AKOCHCTEMBI: MPOJYLEHTbI, KOHCYMEHTBI, PEIYLCHTHI.
KpyroBopor BemecTB M MOTOK 3HEPIUM B dKocucTeme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumeBbie menu u cetd. OCHOBHBIE IIOKa3aTeNM AKOCHUCTEMBI: Omomacca,
OPOAYKIHMsI. DKOJOTHYECKHE MUPAMUAbL: MPOAYKIUU, YUCICHHOCTH, Ouomacchl. CBoOMCTBa
9KOCUCTEM: YCTOMYMBOCTb, CAaMOpEryIsiusi, pazsutue. CyKieccus.

[IpuponHbie 3KOCHCTEMBI. JKOCHUCTEMBI 03€p M peK. OJKocucTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIEca.

AHTpPOIIOT€HHBIE SKOCUCTEMBI. ATPOIKOCUCTEMBI. YPpOOIKOCUCTeMBbl. buonornyeckoe u
X03SUCTBEHHOE 3HAYCHHE arpO3KOCHCTEM U YPOOIKOCUCTEM.

buopasnoobpasue kak ¢aktop ycroiuuBocTd sKkocucteM. CoxpaHeHHe OHOIOTHYECKOTO
pa3zHooOpa3us Ha 3emiie.

VYuenne B. U. Bepnanckoro o 6uocdepe. 'panunsl, coctaB U CTpykTypa Ouocdepsl.
’Kupoe BemectBo u ero ¢yHkiuu. OcoOEHHOCTH Ouocdepbl Kak INI00ATBbHON 3KOCHCTEMBI.
JluHamugeckoe paBHOBECHE B 0OpaTHas CBsI3b B Ouocdepe.

KpyroBopoTbl BemecTB M OHWOTEOXMMHYECKHE ILHKIBI JJIEMEHTOB (yriiepoaa, a3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHbIE OMOMBI CYIIIH.

YenoseuecTBO B Ouoctepe 3eminn. AHTPONIOTeHHbIe n3MeHeHHs B ouocdepe. [1odansHbIe
HKOJIOTMUYECKHE TPOOIIEMBI.

CocymiecTBoBaHM€E NPUPOJBI U yeraoBeuecTBa. CoxpaHeHue 6MopazHO00Opa3Hsi Kak OCHOBA
ycroifunBoctu Onochepsl. OCHOBA PALlMOHATBLHOTO YIPABICHUS MIPUPOTHBIMU pecypcaMu U UX
ucnosb3oBaHue. JloCTHKEHHUs OMOJIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumuu:

[Toptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmunel u cxemsbl: «[lumiessie nenuy», «bUOIEHO3: cOCTaB U CTPYKTypay», «[IpupoaHbie
coobmectBay, «llemu mnutanus», «Okonoruueckas nupamuga», «buochepa u yenoBek»,
«JKocucTeMa IIMPOKOJMCTBEHHOTO Jieca», «IKOCHCTEMA XBOWHOro Jecay, «buoreHnos
BosoEMay, «ArporeHo3», «l[IpuMepHbIE aHTPOTIOTCHHBIE BO3ACHCTBUS Ha TIPUPOAYY,
«BaxHelme WCTOYHHMKHU 3arps3HEHHs] BO3JlyXa W TPYHTOBBIX Boia», «[louBa — BaxHeimias
cocrapnsitomas ouocheps», «DakTopsl Aerpaganuu mousy, «I[lapHukoBsiii 3¢ dekT», «PaKkTopb
PaaMOaKTUBHOTO 3arps3HeHust Onochepnn», «O0mmas cTtpykTypa ouochepsn», «Pacnpoctpanenue
xKu3HH B Onochepe», «O30HOBBIN dkpaH Ouochepr», «KpyroBopoT yriepoma B Ouocheper,
«KpyroBopoT a3ota B mpupoe».

Ob6opynoBanue: MO/JIeJTb-aNTITIKALHS «Tunuunsle OHMOIIEHO3BIY, repOapuii
«PacturenbHble  cooOmiecTBa», Komekuuu — «buoueno3», «Bpenurenu — BaKHEHIIMX



CEJIbCKOXO3SMCTBEHHBIX KYJIbTYp», TIepOapuM M KOJUIEKIMHM pAacTeHUl M  KUBOTHBIX,
IIPUHAJIEKALINE K Pa3HBIM AKOJIOTMUECKUM IpynnaM ogHoro Buaa, KpacHas kaura Poccuiickoit
Deneparun, N300pakeHHsI OXPaHIEMbIX BHIOB PACTEHUI U KUBOTHBIX.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHMA TMPOT'PAMMBLI 110 BUOJIOTI'MH
HA BA30BOM YPOBHE CPEJJHET'O OBIIIET'O OBPA3OBAHUA

Cormacao ®I'OC COQO, ycraHaBIMBarOTCA TpeOOBaHUS K peE3yJbTaTaM OCBOCHHS
00y4JaroIMMHUCS IPOrpaMM CpeAHero ooiiero o0pa3oBaHus: JIUYHOCTHBIM, METAPEIMETHBIM U
MPEAMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbHI

B CTPYKTYPC JHUYHOCTHBIX PE3YJIbTATOB OCBOCHHA IIPEAMCTA «buonorusy BbIJCIICHBI
CIICYIOIME COCTABIIAIOIIME: OCO3HAHHME OOYYAIOIIMMHUCS POCCHHUCKONH  Tpa)kIaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO, CaMOCTOSITEIBHOCTH M CaMOOIPEIEICHHUIO,
HaJIMYUE MOTHBAIMM K OOy4YeHHIO OHOJIOTHH, LEJCHANPABICHHOE pPAa3BUTHUE BHYTPEHHUX
yOeXAeHUI JIMYHOCTU HAa OCHOBE KJIIOUEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPATULUN pa3BUTUS
OMOJIOTMYECKOTO0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS B
CBOCH  JEATENbHOCTH  IIEHHOCTHO-CMBICIIOBBIMM ~ yCTaHOBKAaMH, TPUCYHIUMH  CHUCTEME
OMOJIOTHYECKOTO0 00pa30BaHUs, HaJM4Me SKOJIOTHYECKOro IPABOCO3HAHMS, CIIOCOOHOCTHU
CTaBUTDb LCJIM U CTPOUTD JKU3HCHHBIC ITJIAHBI.

JIngHocTHBIE pe3yiabTaTbl OCBOCHUSA IMPEAMCTA «bnomorus» JOCTUTAaKOTCA B C€AUHCTBC
yueOHOM M BOCIUTATENbHON IEATEIHLHOCTH B COOTBETCTBUU C TPAAMIIMOHHBIMU POCCUUCKUMU
COLIMOKYJIBTYPHBIMH, UICTOPHUECKUMU M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMU B
0011ecTBE MpaBWJIAMH W HOPMaMHU IOBEJIEHUS M CIOCOOCTBYIOT MpPOIIECCaM CaMOIIO3HAHUS,
CaMOBOCIIUTAHUSA W CaMOpPAa3BUTHUSA, PA3BHUTUA BHYTpeHHeﬁ Mno3uuuu JIMYHOCTH, MMATPpUOTU3MA,
YBaXCHUSI K 3aKOHY U IPABOIMOPSAKY, YEJIOBEKY TPyJa U CTaplIeMy IMOKOJECHUIO, B3aUMHOIO
YBaXEGHHs, OEpPEeKHOTr0  OTHOIICHHUS K  KyJAbTypHOMY  HACIEOUI0O U  TPaAULUAM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEN Cpee.

JIngHOCTHEBIE PE3YyIbTAaTbl OCBOCHUSA y‘I€6HOFO npeamera «buomorusy AOJDKHBI OTpaXXaTb
TOTOBHOCTh M CIIOCOOHOCTH OOYUaIOIUXCsl pyKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3ULIMEH JMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpPHEHTAlMW, TO3UTHUBHBIX BHYTPEHHUX
yOEXKJIEHU, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHUUCKOTO  0OIIecTBa,
PACIIMPCHUC KU3HCHHOT'O OIIBITA W OIbITa ACATCIBHOCTH B IPOLECCE pCain3allii OCHOBHBIX
HaIlpaBJIE€HUN BOCIIUTATEIbHOM IEATEIbHOCTH, B TOM YUCJE B YACTHU:

1) rpakIaHCKOro BOCIMTAHMSA:

c(hOPMUPOBAHHOCTh  TPAKIAHCKOW TMO3UIIMM  OOYYaIOIMIETOCs KaKk aKTHBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUIICKOTO 00IIECTBa;

OCO3HAaHHE CBOMX KOHCTUTYLIMOHHBIX TMpaB M OOS3aHHOCTEH, yBakKeHHE 3aKOHA U
MIPABOIOPAIKA;

TOTOBHOCTH K COBMECTHOU TBOp‘-IGCKOfI ACATCIIBHOCTH IIPpHU CO3JaHUU y‘Ie6HI)IX ITPOCKTOB,
pPEIICHUN yqe6HBIX " II03HaABaTCJIbHBIX 3a/la4, BBIITIOJIHEHHN OMOIOrMYECKUX OKCIICPUMCEHTOB,

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TIO3HMIIMIO TIO OTHOIIEGHUIO K SBIICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMCHUC YUYUTEIBATDH B CBOUX HGIZCTBI/ISIX HGO6XO}II/IMOCTL KOHCTPYKTUBHOI'O
BSaI/IMO,Z[eI\/IICTBI/ISI J'IIO)ICfI C pa3sHbIMU Y6G)KJIGHI/I${MI/I, KYJIbTYPHBIMH LEHHOCTAMU U COLIMAJIbHBIM
MOJIOKEHUEM;



FOTOBHOCTh K COTPYIHHYECTBY B IIPOIECCE COBMECTHOIO BBHINIOJHEHHUS Y4eOHBIX,
MO3HABATENIbHBIX W UCCIEIOBATEIbCKUX 33Jlad, YBAXUTEIHHOTO OTHOIICHUS K MHEHHIO
OTIIMIOHEHTOB NP 00CYXICHUU CIIOPHBIX BOIPOCOB OMOJIOTUIECKOTO COICPIKAHUS;

TOTOBHOCTh K T'YMaHUTAapHOU U BOJIOHTEPCKOM I€ATEIbHOCTH;

2) IaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON IPAKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepes PonMHOMN, TOpAocTH 3a CBOM Kpai, CBOXO
Ponuny, cBOH 53BIK M KYJIBTYpPY, IPOLIOE U HACTOSLIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOIIEHHE K MPUPOJAHOMY HACIEIWI M IAMITHUKAM IPUPOJIBI,
JIocTKeHusIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTHUSIX, TPY/E;

CIIOCOOHOCTh OIICHUBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJICEHUE W pPa3BUTHE
OMOJI0TUM, TOHUMAaHUS 3HAYEeHUs OMOJIOTUH B TIO3HAHUH 3aKOHOB MPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

ujciHast yOe:KIEHHOCTh, TOTOBHOCTbH K CIIY’KCHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HaHUE AYXOBHBIX IEHHOCTEN pOCCUICKOTO HAPOa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, STHUYECKOTO MOBEICHHUS;

CIIOCOOHOCTH OLIEHHUBATh CUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYyIIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM POJUTENISIM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUSA [IECHHOCTEH CEMEHHOM KU3HU B COOTBETCTBUU C TPATULIUSIMH HAPOJOB
Poccumn;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETHYECKOE OTHOIICHWE K MHUPY, BKJIFOYAs 3CTETUKY ObITA, HAYYHOTO W TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MMOHUMaHUE AMOIMOHAJIBHOT'O BO3/ICUCTBUS KUBOM NPUPO/BI U €€ IIEHHOCTH;

TFOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBISAThH
KauecTBa TBOPYECKOM JIMYHOCTH;

5) ¢wusuyeckoro BocnUTAHHS, (POPMHPOBAHUS  KYJIbTYPbl 310POBbSI M
3MOIMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAaHUE U peann3alus 3J0pOBOro U 06e30MacHOro oopasa *KU3HU (3J0pOBOE MUTAHUE,
COOJII0/ICHNE TUTUEHUYECKUX TPABUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATHH U OTIHIXA,
perynsipHasi (u3WYECKas aKTUBHOCTh), OEpPEeXHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3HUECKOMY U NICUXHUECKOMY 3/I0POBBIO;

MOHMMAaHHWE I[EHHOCTH TPaBUJ WHAMBHUIYAIbHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOMINX 3JOPOBBIO M )KU3HU JIFOJICH;

OCO3HAHUWE TOCJIEICTBUI M HENMPHUATHS BPEIHBIX MPUBBIUEK (YMOTPEOJICHUS aTKOTOJIs,
HAapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPy, OCO3HaHHE IIEHHOCTH MAacTEPCTBA, TPYI0IIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMMPOBATh, IUIAHUPOBATH U CAMOCTOSTENHHO  BBITIONHATH  TaKYIO
JIeATETbHOCTb;



UHTEpeC K Pa3IU4HbIM chepaM MpodhecCHOHATBHONW NesATEIbHOCTH, YMEHHUE COBEPILATh
OCO3HAHHBII BEIOOp OyayIeit mpodeccuu U pearn30BbIBaTh COOCTBEHHbIE KU3HEHHBIC TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUIO M CaMOOOPAa30BAaHUIO HA MPOTSHKCHUU BCEH
KHU3HM,

7) IKOJIOrM4€eCKOro BOCIIMTAHMS:

HKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIIEHHE K MPUPOE KaK MCTOUYHUKY KHU3HH Ha 3emie,
OCHOBE €€ CYIIECTBOBAHHS;

HOBBIIIEHUE YPOBHS SKOJIOIMYECKON KYJIbTYpbl: IPUOOpPETEHUE OIbITa IJIaHUPOBAHUS
HOCTYIIKOB M OLIEHKH UX BO3MOJKHBIX ITOCJIEACTBUH ISl OKPYKAIOLIEH Cpeibl;

OCO3HAHME TTI00ATBHOTO XapaKTepa KOJOTHUECKUX MPo0IeM U IMyTel UX PEeUICHHUS;

CHOCOOHOCTH HCIIOJIB30BATh MPHOOpPETaeMble IPU U3YYEHUH OMOJIOTMU 3HAHHS U yMEHUS
IpPU pEILIEHUH MpoOJieM, CBA3aHHBIX C PalMOHAJIBHBIM IMPUPOIONOIB30BAHUEM (COOIIIOCHHE
IpaBUJ MOBEJCHMs B INPHUPOJIE, HANPABICHHBIX HAa COXpPAHEHUE PABHOBECHsI B JKOCHCTEMaX,
OXpaHy BUIOB, IKOCHCTEM, Orochepsl);

AKTUBHOE HENpUATHE JEHCTBUN, NMPUHOCALIMX BPEI OKpYKAIOMIeW MPHPOTHOU cpene,
yYMEHHUE MPOTHO3MPOBATH HEOJIAroNpHUATHBIE SKOJIOTHYECKHE IMOCIECACTBUS NPEANPUHUMAEMBbIX
JeMcTBUI U IPEeOTBpallaTh UX;

HAJIMYME PA3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTHYECKOW KYIBTYPHI, OIBITA
NEeSITEIbHOCTH  OKOJIOTUYECKOH  HAlpaBIIEHHOCTH, YMEHHUS pPYKOBOJICTBOBAaTbCS HMMH B
[IO3HABATEJILHOM, KOMMYHUKAaTUBHOM M COLMAJIBHOM INpaKkTUKE, T'OTOBHOCTHM K Y4YacTHIO B
IPAaKTUYECKOH 1eATebHOCTH SKOJIOTHYECKON HallPaBIeHHOCTH;

8) HeHHOCTH HAYYHOT'0 MO3HAHMS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHsI HAyKl M OOLIECTBEHHOW TNPAKTUKM, OCHOBAHHOIO Ha JUalore KyjbTyp,
CHOCOOCTBYIOILIETO0 OCO3HAHUIO CBOET0 MECTa B MOJUKYJIBTYPHOM MUDE;

COBEPILIEHCTBOBAHHE SA3BIKOBOW M YUTATEIBCKOW KyJIbTYPHI KaK CPEJCTBA B3aMMOICHCTBUS
MEXTY JIFOJIbMU | TTO3HAHUS MHPA;

NOHMMaHue cnenu(uku OHONOrMM Kak HayKd, OCO3HaHMA €€ posid B (OPMHPOBAHUU
palMOHATIBHOIO HAyYHOTI'O MBIIUIEHUS, CO3/IaHUH LIEIOCTHOTO MPEACTaBICHUs 00 OKpYXKaroleM
MHUpe KaK O eIWHCTBE NPUPOABI, 4YelIOBeKa W oOmecTBa, B TO3HAHWU MPHPOTHBIX
3aKOHOMEPHOCTEW U pEeIIeHIH MTPOOIIEM COXpPaHEHHS IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAUUMOCTH OMOJIOTHMHU Ul COBPEMEHHOW LMBUIM3ALMU: 00eCreueHus
HOBOT'O YPOBHS pa3BUTHs MEAMIIMHBI, CO3JaHME MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CITOCOOHBIX
pemaTh pecypcHbie IpoOIeMbl pa3BUTHS YEIIOBEUECTBA, TIOUCKA ITyTeH BBIXO/a M3 TI00aTBHBIX
HKOJIOTHYECKUX TPOoOIIeM U obecrieueHus epexo/ia K yCTOWYMBOMY Pa3BUTHIO, PAITHOHATEHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYpPCOB M (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKHX 3HAHUH B IESAX MOBBIMIEHUS oOIIen
KYJIBTYpHl, €CTECTBEHHO-HAYYHOH T'paMOTHOCTH, KaK COCTaBHOHW 4YacTH ()YHKIIHMOHAJIHHON
rPaMOTHOCTHU o0y4arouuxcs, GopMUpyeMoil pu U3ydeHUn OUOJIOTHH;

[OHUMaHHE CYUIHOCTH METOJOB IMO3HAHHUS, MCIIOJIB3YeMbIX B E€CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJIb30BaTh IMOJydaeMble 3HAHHUS I aHalIW3a M OOBACHEHHs SBJICHUHN
OKpPYKaIOMIeT0 MHpa M TPOHCXOIIMNX B HEM W3MEHEHWH, yMEHHE JeiaTh OOOCHOBaHHBIE
3aKIIIOYCHHST Ha OCHOBE HAYYHBIX (AKTOB M HWMEIOIIUXCS MaHHBIX C IIETbI0 ITOJy4eHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIHO HCHOJIb30BAaTh OWOJIOTUYECKUE 3HAHUS JUISl pEIleHUs
npo0JIeM B peabHBIX KU3HEHHBIX CHTYaIlUsX;



OCO3HAHME IICHHOCTH HAayYHOW JEATEIIbHOCTH, TOTOBHOCTH OCYIIECTBISITh MPOEKTHYIO H
HCCJICIOBATENBCKYIO ACSITEIbHOCTh MHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENPEPHIBHOMY OOpPa30BaHUIO U CaMOOOpa30BaHUIO, K
AKTUBHOMY TIIOJIYYCHUIO HOBBIX 3HAHHWH 10 OHOJIOTMM B COOTBETCTBHHM C >KU3HECHHBIMHU
MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIBTATHI

MertanpeameTHble pe3ysbTaTbl OCBOEHHsS ydyeOHOro mpeamera «buoJorusy BKIIOUYAKOT:
3HaYMMble A8  (QOPMHUPOBAHUS MHUPOBO33PEHUSA OOYYaIOIMXCAd  MEXAUCUUIUIMHAPHBIE
(MexmpenMeTHbIe) 00IIeHayUHbIE TIOHATHS, OTPAKAIOIINE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUPa
U cnenu(uKy METOAO0B MO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPTHS,
SBJICHUE, IPOILECC, CHCTEeMa, HAay4HbIM (aKT, NMPUHLUI, TUIOTE3d, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIeloBaHUEe, HAOIIOEHUE, U3MEPEHHUE, HKCIEPUMEHT M JPYTuX), YHUBEpCAJIbHbIE
yueOHble JeiCTBUS (103HABAaTEIbHbIE, KOMMYHUKATUBHbBIC, PETYISATUBHBIE), 00ECIEUNBAIOIINE
¢dopmupoBaHre (HYHKIMOHAIBFHOW T'PAMOTHOCTH M COLMAIBHON KOMITETCHIUH OOYyYaroIInuXCs,
CHOCOOHOCTh o0yyaromuxcs UCIOJIb30BaTh OCBOCHHBIE MEXIUCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepcallbHble y4eOHble JEHCTBHS B IIO3HABATEIbHOM U
COLIMAJIbHON ITPAKTHKE.

MeranpeamMeTHble pe3ysibTaThl OCBOEHHUS IMPOrpaMMBbl CPEIHEro o01iero oOpa3oBaHMs
JIOJKHBI OTPakaTh:

OBJajieHHe YHUBEPCAJIbLHBIMH Y4eOHBIMH MO03HABATEIbHBIMH /1CHCTBUAMM:

1) 6a3oBbIe JJOrHYECKHUeE TeHCTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBATh IMPOOJIEeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIOJIb30BaTh IIPM OCBOCHMM 3HAaHUN MPUEMBI JIOTMUECKOTO MBIIIIEHUS (aHaAIN3a,
CHHTE3a, CpaBHEHHUd, KJIacCUPHUKAIMK, OOOOIIEHHs), PACKpbIBaThb CMBICI OHOJIOTHYECKHX
HNOHSTUN (BBIIEIATH UX XapaKTEPHbIE IPU3HAKH, YCTAaHABIUBATh CBSI3U C IPYTUMU MOHATUSAMU);

ONpeAeNaTh LEIH JEATEIbHOCTH, 3aJaBas HapaMeTpbl U KPUTEPUU HUX JOCTUKEHMUS,
COOTHOCHTB PE3YJIbTaThl AEATEIBHOCTHU C IIOCTaBICHHBIMU LIEISIMU;

UCIOJIb30BaTh OMOJIOTHUECKUE MOHATUS AT OOBsACHEHHsS (AKTOB W SBICHHH KUBOMH
HPUPOJIBI;

CTPOUTH JIOTUYECKUE PpaCCyKIEHUS (MHIYKTHUBHBIEC, JAE€IyKTHUBHBIE, IO aHAJOIHH),
BBISBIISATH 3aKOHOMEPHOCTH U MPOTHUBOPEUHs B pacCMaTpUBAEMBIX SBICHUSAX, (OPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUYEHNS;

IPUMEHSTh CXEMHO-MOJIENIbHbIE CPEACTBA Ul MPEACTaBICHUS CYIIECTBEHHBIX CBS3eH U
OTHOIIIEHUN B M3y4aeMbIX OMOJOTHYECKUX OOBEKTaxX, a TaKKe MPOTUBOPEUMM Pa3HOTO poja,
BBISIBJICHHBIX B PA3JIMYHBIX MH(POPMALMOHHBIX HCTOYHHKAX;

pa3pabaThIBaTh IJIaH PELICHUs MPOOJIeMBbl ¢ YUETOM aHaIM3a UMEIOIIUXCS MaTepUAIbHBIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBbI B JESATEIbHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB IENISAM,
OLICHUBATh PUCKU MOCIEICTBUN AESITEIbHOCTH;

KOOPJIMHUPOBATh W BBIIOJHATH pPAa0OTy B YCJIOBUSAX pPEAJbHOrO, BHUPTYAJBHOTO U
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBHUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX MPoOIIeM.

2) 6a30BbIe HCCTET0BATEIbCKHE IeHCTBHUS:



BJIa/IETh HABBIKAMHM y4€OHO-UCCIIEIOBATEIbCKON U MPOEKTHOW AEATEeIbHOCTH, HaBbIKAMU
pasperieHus: npoodyieM, ClIOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHUs IPAKTUYECKUX 3a/a4, IPUMEHEHHUIO Pa3IMUHbIX METOJI0OB IT03HAHUS;

HCIOJIb30BaTh PAa3jMuYHbIE BHUABI ACSITEIBHOCTU IO TMOJYYEHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAllMY, MPEOOPa30BaHUI0 U NMPUMEHEHHIO B y4EOHBIX CHUTyallUsiX, B TOM YHCJE MPU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX POCKTOB;

(dbopMHpOBaTh HAYYHBIA THIT MBIIUICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIFOYEBBIMH
MOHITUSIMA U METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 33/Jaud B 0Opa30BaTEIbLHON JAEATEIbHOCTU U
KU3HEHHBIX CUTYalLUsX;

BBISIBJISITH [IPUYMHHO-CIICJCTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady, BbIABUIAThH
runore’y e€ pelieHusl, HaxOOuTh AapryMEHThl JUIs JI0Ka3aTelbCTBAa CBOMX YTBEPIKICHUH,
3aJaBaTh MapaMeTpbl U KPUTEPUH PEIICHUS;

QHWIN3UPOBATh IOJIYYEHHBIE B XOJ€ PpELIEHUS 3a7aud pe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISITh IEJICHAINIPABICHHBIN MOUCK MEpPEeHOca CPEACTB U CIIOCOOOB JIEHCTBUS B
pOoECCHOHAIBHYIO CPENY;

yMETh TIEPEHOCUTh 3HAHMS B  TIO3HABATENBHYID M  MPAKTHYECKYl0  001acTu
KU3HEEATENIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BbIIBUTaTh HOBBIE WUJEH, IpEAJararb OpUTMHAJIbHBIE MOJXOAbI U PEUICHMs, CTaBUTh
po0JIEMBI U 3a/1a4H, JOIYCKAIOLINE aJIbTEPHATUBHBIE PEIICHNUS.

3) pabora ¢ undgopmanmeii:

OpPUEHTUPOBATHCS B PA3MUYHBIX MCTOYHHMKAX HH(MOpManuu (TEeKCcTe yueOHOro mocolus,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTMYECKUX CIIOBApSX U CHPABOYHMKAX, KOMIIBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHAIM3UPOBaTh HMH(OpPMALMIO pa3IMYHBIX BHJIOB U (GOpM
IIPEJICTaBJICHUs], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(bopMynupoBaTh 3ampOChl M NPUMEHATh Pa3IMYHbIE METOJbI INpPH IOMCKE U O0TOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOIMUMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 33714,

pUOOpPETaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O HCIOJIb30BAHUS PA3TUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTHUMalbHYIO (OpMYy TNpeACTaBICHUsS OHOIOTHYECKON
uH(popMaluu (cxemsl, rpaduKH, JUarpaMmbl, TAOIHUIIbI, PUCYHKH U IpYTroe);

WCIIOJIH30BaTh HAy4YHBIM S3BIK B KA4eCTBE CpEJCTBa NpH padoTe C OHOJOTHYECKOM
uHpopMaLrell: TpUMEHATh XUMHUYECKHe, (PU3NYecKHe U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh U INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIQ/IeTh HABbIKAMHU pAcCloO3HABaHUS U 3alIUTHl HHpOpMAIMH, HHOOPMALUMOHHON
0€3011aCHOCTH JTUYHOCTH.

OBi1aieHHe YHUBEPCAJILHBIMA KOMMYHUKATHBHBIMH A€l CTBUSIMH:

1) obenne:

OCYIIECTBIISITh KOMMYHHUKAIIMN BO BCEX C(epax >KU3HHU, aKTUBHO y4acTBOBATh B JUAJIOTe
WIN JIUCKYCCUU TI0 CYIIECTBY 00CYXJaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKAa3bIBATh
CYXJIEHUS OTHOCHUTENIBHO BBINIOJHEHUsI IIpe/ylaraeMoi 3ajadyd, YYUTBIBaTh WHTEPECHl U
COTJIACOBAHHOCTD MO3UIUHN APYTUX YUaCTHUKOB JHANIOTa I JUCKYCCUN);



pacrio3HaBaTh HeBepOalbHbIE CpEICTBA OOILIEHMs, NOHUMATh 3HAUYEHUE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(JIMKTHBIX CUTYallud, YMETh CMAT4aTh KOH(PIUKTHI U
BECTH I1EPErOBOPHI;

BJIAJI€Th PA3JIUYHBIMU CIIOCOOAMU OOILEHHUS M B3aUMOJEHCTBHS, MOHHUMATh HAMEPEHUs
JPYTuX JOAEH, IPOSIBIATh YBAXKUTEIbHOE OTHOLIEHHE K COOECEHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHUS C HUCIOJIb30BAHUEM S3BbIKOBBIX
CPEICTB.

2) coBMeCTHAs 1eITeILHOCTD:

NOHMMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIAMBHIYyaJbHOUW pabOTHI mpU
peleHn OMONIOTUYECKOH MPoOIIeMbl, 00OCHOBBIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIOBBIX
(GbopM B3aMMOAEUCTBUS NIPH PELLICHUH y4eOHOM 3aauu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX ICHCTBUH ¢ yd4y€TOM OOIIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)kJI0T0 UJeHa KOJUIEKTHBA,

OPUHUMATh IEJIM COBMECTHOW JEATENbHOCTH, OPraHW30BHIBATh W KOOPIMHHUPOBATH
JecTBUs MO €€ JOCTM)KEHHUIO: COCTaBNIATh IIaH JEMCTBUM, pacnpefeisTh poJid € y4ETOM
MHEHHUH YJaCTHUKOB, 00CYKaTh Pe3yJIbTaThl COBMECTHOI paboThI;

OLICHMBATh KayeCTBO CBOETO BKJIaJa U Ka)/J0ro y4yaCTHHKA KOMaH/bl B OOLIUI pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/UlaraTb HOBBIE IMPOEKTHI, OLEHWBATh WJEH C MO3MLUU HOBHU3HBI, OPUTMHAIBHOCTH,
IPAaKTUYECKON 3HAUUMOCTH;

OCYILECTBJISITh MO3UTUBHOE CTPATETMUYECKOE IIOBEJEHUE B pPAa3IMUHBIX CHUTYyalMsX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

OBsJiaieHHe YHUBEPCAIbHBIMH Pery/IATHBHBIMM A€l CTBHSIMU:

1) camoopranu3amusi:

UCTIOJIB30BaTh OMOJOTMYECKHE 3HAHUS [UIA BBIABICHHA NpoOJIeM M WX pEUICHHUS B
KU3HEHHBIX M YUE€OHBIX CUTYaIHsX;

BbIOMPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIEBbIE U CMBICIOBbIE YCTAHOBKHM B CBOMX
JEUCTBUAX M IOCTYINKAaX IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO M 3J0pPOBBIO
OKpPYXKarOIIHX;

CaMOCTOSITENIbHO OCYILLECTBIISTh MO3HABATEIbHYIO JESATEIbHOCTh, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBbIE 337a4l B 00pa30BATENbHON JEATEIBHOCTH H
KU3HEHHBIX CUTYaLlUsX;

CaMOCTOSITENIbHO COCTABJIATDH IUIAH PELIeHUs] MPoOIeMbl C YUETOM UMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUM;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacuIMpsATh paMKH Y4eOHOT0 IIpeMETa Ha OCHOBE JIMUHBIX MPENNOYTeHUH];

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 32 PELICHHUE;

OIICHUBATh MMPHOOPETEHHBIN OIIBIT;

CHoCcoOCTBOBATh (POPMUPOBAHHIO U TPOSIBICHUIO IIMPOKOM SPYIUIIMH B PA3HBIX 00JACTIAX
3HAaHUH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEeNbHBIN U KYJIbTYpHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OIEHKY HOBBIM CHUTYallHsIM, BHOCHTH KOPPEKTHBHI B JIEATEILHOCTH, OIICHUBATh
COOTBETCTBHUE PE3YyJIbTATOB LIETSIM;



BJIa/IETh HaBBIKAMH MMO3HABATEIbHON peIeKCUu KaK OCO3HAHUSI COBEPILAEMbIX JEUCTBUN
Y MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHM, HCIIOJIB30BaTh MPUEMBI pedieKcuu
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATDh PEIICHUS M0 UX CHIKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTBI JPYTUX MPU aHAJIU3€ PE3YJIbTaTOB JEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrux:

NPUHUMATD ceOs, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX MPU aHAJIU3€ PE3YJIbTaTOB IEATEIbHOCTH;

pU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIIUOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C MO3UIMH APYroro YeJIOBEKa.

INPEJIMETHBIE PE3YJIBTATDI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpaMMmbel COO no 6uonorun Ha 6a30BOM ypOBHE
BKJIIOUAIOT crienugpuyeckue i yueOHoro npeamera «buonorusy» HaydHble 3HAHUS, YMEHUS U
CHocoObl JEMCTBUIM 1O OCBOECHHIO, HMHTEPHpPETAMUd U NIPeoOpa3OBaHUIO 3HAHWM, BHJbI
NeSITEIbHOCTH 10 MOJYYEHUIO HOBOT'O 3HAHUS U NMPUMEHEHHIO 3HAHMHM B Pa3JIMYHbIX Y4EOHBIX
CUTyallUsX, a TaKKe B PEAIbHBIX >KU3HEHHBIX CHUTYalUsX, CBS3aHHbIX C Ouojoruei. B
porpaMMe TpeAMETHBIE Pe3yJIbTaThl MPEACTABICHBI M0 ToJaM 00yUeHHS.

[IpenMeTHble pe3ynbTaThl OCBOEGHUs yuyeOHoro mnpeamera «buonorus» 6 10 knacce
JOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHMM O MECTe M pOJU OMOJOIMM B CHCTEME HAayYyHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAayYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
Oouonoruu, PyHKIIMOHAIBHOM TPAaMOTHOCTH YEJIOBEKa IS PELICHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh CO/EpKaHHE OMOJIOrMYECKMX TEPMHHOB U MOHATUMN: )KU3Hb, KIETKA,
opraHusM, Merabonu3sM (0OOMEH BeImeCTB M  IpEeBpalleHHe DHEpPruu), TIoMeocTa3’
(camoperynsuusi), YpOBHEBasi OpraHM3alMsl JKUBBIX  CHUCTEM, CAaMOBOCIPOU3BEJICHUE
(penpoaykuusi), HaCJI€ACTBEHHOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE;

yMEHHUE u3jiaraTb OHOJIOTHMYECKHE TeOopuu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHasd,
LEHTpaJibHas JI0TMa MOJeKyJspHoi Ouosnorun), 3akonsl (I. Mennens, T. Moprana, H. U.
BasuiioBa) u yueHus (0 LeHTpax MHOT0OOpa3us U MPOUCXOKIACHUSI KyIbTYpHBIX pacTteHuil H. U.
BaswuiioBa), onpenenars rpaHullbl UX IPUMEHUMOCTH K KUBBIM CHCTEMAM;

yYMEHHUE Ba/leTh METOJaMM HAy4YHOTO MO3HAHUS B OMOJIOTMU: HAOIIOJEHHE U ONMHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBJIEHUH, OpraHu3alys M MpPOBEICHHE OHOJOTHYECKOTO
DKCIIEPUMEHTA, BBIIBM)KCHHE THIIOTE3bl, BBIIBICHUE 3aBUCUMOCTH MEXKIy HCCIENYEMBIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJYyYEHHBIX PpEe3yJbTAaTOB, HCIIOJIb30BAHHBIX HAy4YHBIX IMOHSATHUH,
TEOPU U 3aKOHOB, YMEHUE JI€TIaTh BEIBOJBI HA OCHOBAHUU IIOJIyYEHHBIX PE3YJIbTATOB;

YMEHUE BBIJIEIATh CYLICCTBEHHbIE NPU3HAKUA BUPYCOB, KJIETOK IIPOKAPUOT U DYKApHOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH MPOIIECCOB: OOMEHa BEIIECTB U
IpEeBpalleHHs] YHEPruu B KIIETKe, (POTOCHHTE3a, IIACTHYECKOI0 M IHEPreTUYecKOro oOMeHa,
XEMOCHHTE3a, MHUTO3a, MEW03a, OILNIOAOTBOPEHUS, PA3MHOXKECHUS, UHIUBULYAIBHOIO Pa3BUTHUS
opraHusma (OHTOTeHe3);

YMEHHE MPUMEHSAThH MOIY4YeHHbIE 3HAHUS N7 00BSCHEHUS OMOJIOTMYECKUX MPOILIECCOB U
SBJICHUH, 1151 IPUHATUS MPAKTUUYECKUX PELIECHUI B MOBCEIHEBHON KU3HHU C LENIbI0 00ecrieueHus
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYKAIOLIUX JIIOJIEH, COOMIONEHUS HOPM



rPaMOTHOTO TOBEACHHUS B OKpYXKarolled MNPUPOAHON cpele, MOHMMaHHE HeoOXOIUMOCTH
UCTIOJIb30BAaHUS JIOCTUKECHUN COBPEMEHHOW OMOJIOTMU M OMOTEXHOJOTHH Uil pallOHAJILHOTO
PUPOONIOIB30BAHNUS;

YMEHHE pelllaTh »JJIEMEHTapHble TE€HEeTHYECKHE 3a/Jadyl Ha MOHO- U JUTHOpUAHOE
CKpellMBaHUE, CIEIIEHHOE HACJIeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUTHOTO CKPEUIMBAHUS
JUTS IpeJICKa3aHMsl HAaClIe0BAaHUs IPU3HAKOB Y OPTraHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAaKTUYECKHE PaboThl, COOMIONATh MpaBUiIa TpU
paboTe ¢ yueOHBIM | JIa0OPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE KPUTHYECKH OLICHWBATh M HHTEPIPETHPOBATh HMH(OPMALNIO OHOJIOTHYECKOrO
COJepKaHUs, BKIIOYAOUIYIO0 ICEBAOHAYYHbIE 3HAHMUSA W3 PA3IMYHBIX HCTOYHHUKOB (CpeicTBa
MaccoBOW HMH(pOpPMAINH, HAYYHO-TIONYJISIPHBIE MaTepHalIbl), STUYECKHE ACHIEKThl COBPEMEHHBIX
UCCJIEIOBAaHUM B OMOJIOTHH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IUCHbMEHHBIE W YCTHBIE COOOIIEHUs, 00001mas
Ouonornyeckyro MHGOPMALMI0O M3 HECKOJIBKMX HCTOYHHUKOB, TPAMOTHO HCIOJIb30BaTh
HNOHSTUMHBIN annapaT OMOJIOTUu.

[IpenMeTHble pe3ynbTaThl OCBOECHUS yuyeOHOro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHUH O MECT€ M POJU OMOJOTHMHM B CHCTEME HAayYHOTO 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNMCKHUX U 3apYOEKHBIX YUEHBIX-OUOIOrOB B pa3BUTHE
Ouosnoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEIICHUS )KU3HEHHbBIX 3a/1a4;

YMEHHUE PAaCKPBIBATh CO/ICPKaHUE OMOJIOTHUECKUX TEPMUHOB U MOHATHI: B, TIOMYJISIIIHS,
reHO(OH], HBOJIONMS, MABIKYIIHME CHIIBI ((aKTOpPBI) OSBOJIOLUH, MPHUCIOCOOICHHOCTD
OpraHU3MOB, BHUJ000pa3oOBaHUE, SKOJOrHYecKue (aKTOpbl, HSKOCUCTEMa, MPOAYLCHTHI,
KOHCYMEHTBI, PEIYIICHTHI, LITIH MTUTaHMs, SKOJIOrHYecKas nupamuia, buoreoreHos, ouocdepa;

yMEHHE W3/aratb OWosorndeckue Teopuu (dBodronuoHHass Teopus Y. JlapBuHa,
CHHTETUYECKAasi TEOPHS SBOJIOIINN ), 3aKOHBI U 3aKOHOMEPHOCTH (3aposiiieBoro cxoactea K. M.
bapa, uepenoBanus riaBHBIX HampaBieHUH u myted sBomronuu A. H. CeBeprioBa, yueHHs O
6uocdepe B. U. BepHasickoro), onpenensTe rpaHUIbI X TPUMEHUMOCTH K )KUBBIM CHCTEMaM;

yYMEHHUE BIAJIeTh METOJaMH HAYYHOTO TMO3HAHWS B OMOJIOTWMHU: HAOIIOJACHWE W ONMHCAHUE
KUBBIX CHCTEM, TIPOLIECCOB W SBICHUH, OpraHW3alys ¢ TPOBEJCHHE OHOJOTHYECKOTO
HKCIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISBICHHE 3aBUCHUMOCTH MEXIY HCCIIETyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJIyYEHHBIX DPE3YyJIbTaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHMH,
TEOPH U 3aKOHOB, YMEHHE JIeIaTh BHIBOBI HA OCHOBAaHHHU TIOJYYECHHBIX PE3yIbTaTOB;

YMEHHUE BBIICISTH CYIIECTBEHHBIE MTPU3HAKH CTPOCHUSI OMOJOTHUECKUX OOBEKTOB: BUJIOB,
HOMYJSALUM, TNPOAYIEHTOB, KOHCYMEHTOB, pEAYIEHTOB, OHOI€OIEHO30B U HIKOCHUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOHM  HM3MEHUYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BU000pa30BaHus, MPHUCIIOCOOIEHHOCTH OPTaHW3MOB, JEHCTBHS KOJIOTHYECKHX (aKTOPOB Ha
OpTraHU3MBI, TIEPEHOCA BEIIECTB U MMOTOKA YHEPTHH B SKOCHCTEMAax, aHTPOIIOTEHHBIX U3MEHEHUI
B JKOCHUCTEMax CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OHOI€OXMMHYECKHUX LHUKJIOB B
ouocdepe;

yYMEHUE TIPUMEHSTH TOyYCeHHBIC 3HAHUS U OOBSCHEHUs OMOJOTHYECKHX IMPOIECCOB U
SIBIICHUM, JIJISI IPUHSTHS IPAKTUIECKUX PEIICHUH B MTOBCETHEBHOMN KU3HHU C IIEITBI0 00eCTICYCHUS
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYKAIOLIUX JIIOJIEH, COOMIONEHUS HOPM
IPaMOTHOTO TMOBEJIEHUsI B OKpYXarolllell NPUPOAHOM cpene, NMOHMMaHUE HEOOXOIUMOCTH



UCTIONIb30BAHUS TOCTHKEHUH COBPEMEHHOU Ouonorun TSt PalMOHAIBHOTO
IPUPOJIOIONIL30BAHMYS,

YMEHHE peIIaTh 3JIEMEHTapHbICe OMOJOTMYECKHE 3aJadyM, COCTABIATH CXEMBI IIEpeHoca
BEILIECTB M SHEPTUH B HKOCUCTEMAX (I[ETIN MUTaHUA);

YMEHHE BBIIOJHSTH J1a0OpAaTOPHBIE M NPaKTU4YecKue padoThl, COOMIOAATh MpaBWiIa HPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

yMEHHE KPUTHYECCKU OILICHMBATh W WHTEPIPETUPOBATH WH(POPMAIMIO OHOJIOTHYECKOTO
COZIEPKaHMs, BKJIIOYAIONIYIO ITICEBIOHAYYHBIC 3HAHUS M3 Pa3JIMUYHBIX HCTOYHHUKOB (CpeACTBa
MaccoBOi WH(OpMAIMK, HAYYHO-TIONMYJISIPHBIE MaTepHanbl), paccMaTpUBaTh TIIIOOATBHbIC
IKOJIOTUYECKUE TIPOOJIEMBI COBPEMEHHOCTH, OPMHUPOBATH IO OTHOILICHUIO K HUM COOCTBEHHYIO
HO3UIINIO;

YMEHHE CO3[aBaTh COOCTBCHHBIE IMCBMEHHBIE M YCTHBIE COOOLICHHUs, 00001mas
Ouonornmyeckyro HMH(GOpPMALUIO0 M3 HECKOJbKMX HCTOYHHMKOB, T'PaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KIIACC
KoJsnyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3jiejioB U TeM (undposBbie)
Ne i/ Konrposbnsie  IIpakrunyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTshI
pecypchl
bu6nmoreka [IOK
. broorit kak Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKuBbie cucTeMBbI U UX OpraHU3aLUs 1 brbmmorexa LIOK
https://m.edsoo.ru/7f41c292
3 XUMHUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 Bubmmorexa IOK
https://m.edsoo.ru/7f41c292
4 KuzuenesrenbHOCTb KJIETKU 6 bubmmorexa [IOK
https://m.edsoo.ru/7f41c292
5 Pa3smHOXkeHue 1 HHAMBUAYAIbHOE pa3BUTHE 5 1 bubmmnoreka HOK
OpPraHUu3MOB https://m.edsoo.ru/7f41c292
6 HaciaencTBeHHOCTh U N3MEHUYHUBOCTD 8 15 bub6nmorexa LIOK
OpPraHUu3MOB https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnnorexa [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
bubmmoreka IIOK
8 Peseparioe Bpess 1 https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 0 4



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

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposBbie)
Ne n/m Kourpoabnsie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
1 DBOJOMOHHAS OUOIOTHS 9 1 bubmorexa OK
https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 05 Bbu6mmoteka [JOK
3emiie https://m.edsoo.ru/7f41cc74
3 Opranu3Msbl ¥ OKpyKarolas cpeia 5 1 bubnroreia LIOK
https://m.edsoo.ru/7f41cc74
4 Coo0011ecTBa U DKOJIOTHUECKUE CUCTEMBI 9 bubmmorexa [IOK
https://m.edsoo.ru/7f41cc74
5) PesepBHoe Bpems 2 brbmmorexa LIOK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 0 95

I[TPOTPAMME
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