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INOACHUTEJIBHASA 3AIINCKA

[Tpu pazpaboTke mporpaMMbl MO OHOJOTHM TEOPETUYECKYI0 OCHOBY ISl OIpeAeTeHUs
NOJIX0/0B K (OPMHUPOBAHMIO COAEpKaHUS ydeOHOro mnpeamera «buonorus» cocTaBuiIu:
koHuenryanbHbie nonoxkeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJEpKAHUS,
pe3ynbTaToB OOyueHUss U TPeOOBAHWU K YPOBHIO IMOATOTOBKH BBIMTYCKHUKOB, IMOJIOKCHHUS 00
o0LIMX LEeNsIX M MPUHIHUIAX, XapaKTEePU3YIOIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CPEIHEro
obmero obpazoBanusi B Poccuiickoit denepanun, a TakxKe MOJIOKEHUS O crienuduke OUOIoTuH,
e 3HAUYECHUU B TIO3HAHMM XUBOW MPHUPOABI U OOECIEYEHHM CYIIECTBOBAHHS YEJIOBEYECKOTO
obmiectBa. CoryiacHO Ha3BaHHBIM IOJIOKEHUSM, OMPEACTICHBl OCHOBHBIC (DYHKIIMU MPOrPaMMBbI
1o OMOJIOTHU U €€ CTPYKTYpa.

[Tporpamma o Ouosioruu Ma€T TMPEACTAaBICHUE O IHENsAX, 00 OOIIel cTpareruu o0ydeHwUs,
Bocriutanuss U PA3BUTUS oOywaromuxcs cpeactBamu ydeOHoro mpenmera «buosorusy»,
orpenenser 00f3aTENbHOE MPEIMETHOE COJEp)KaHHe, €ro CTPYKTYpYy, paclpelesieHue I10
pa3zenaM W TeMaM, PEKOMEHIYEeMYIO IMOCIIe0BATeIbHOCTh M3y4YeHHUs] y4eOHOro Marepualna C
y4€TOM MEXIIPEIMETHBIX U BHYTPUIPEAMETHBIX CBs3€H, JIOTUKH 00pa30BaTEeNLHOTO MpoLecca,
BO3PACTHBIX OCOOEHHOCTEH 00yUYarOINXCA.

B nporpamme mo 6MONIOTHN TaKKe YIUTHIBAIOTCS TPEOOBAaHUS K IIAHUPYEMBIM JIMYHOCTHBIM,
MeTanpeMETHBIM U MPEIMETHBIM pe3yibTaraM o0y4deHHs B (JOPMUPOBAHUU OCHOBHBIX BHJIOB
y4eOHO-TT03HABATEIBHON  JIEATEIIPHOCTH/y4eOHBIX JCUCTBHIA OOydJaroOmUXcs 110 OCBOCHUIO
coJiepkaHusl OMOJIOrH4YecKoro oOpazoBaHusl.

B mporpamme mo Ouonormm (10-11 kmaccel, 6a30BbIii YpOBEHB) pEaIM30BaH HPUHIHIT
MPEEeMCTBEHHOCTH B UW3Y4YeHHH Ouosioruu, Omarojmapss 4eMy B HEH mpocMaTpuBaeTcs
HANpaBJICHHOCTh HA Pa3BUTHE 3HAHWH, CBS3aHHBIX C (POPMHPOBAHMEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, LIEHHOCTHBIX  OpPUEHTAIMA  JIMYHOCTH, OSKOJOTHYECKOTO  MBIILICHUS,
IPEJCTaBICHUA O 3J0pOBOM 00pa3e XKU3HU U OEpeKHbIM OTHOLIEHHMEM K OKpYXKaroulei
npupoaHoii cpene. IlosTomy Hapsay ¢ u3ydeHHeM OOIIEOMONOTHMYECKUX TEOpUM, a TaKKe
3HAHUH O CTPOCHHH KHUBBIX CHCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX NMPOTEKAIOUINX B HUX
MPOLIECCOB B MporpaMMe MO OWOJOTMM YAENEHO BHUMAaHHE HCIOIb30BAHUIO MOMYyYEHHBIX
3HAHUH B OBCEIHEBHOM JKU3HU IS PEIICHUS TPUKIIAIHBIX 33124, B TOM YHCIE: MPO(QUIAKTHKH
HACJIC/ICTBEHHBIX ~ 3a00JIeBaHMN  YEJOBEKa, MEIUKO-TEHEeTHYECKOro  KOHCYJIbTUPOBAHMS,
000CHOBaHHS PKOJOTHUYECKH IEIeCO00pPa3HOTO MOBEICHUS B OKpYXKAIOIIeH MPUPOIHON cpere,
aHalM3a BIMSHHUS XO3AHCTBEHHOW [EATENHbHOCTH YENIOBEKa Ha COCTOSHUE MPHUPOAHBIX U
UCKYCCTBEHHBIX JKOCHCTEM. YCHUJICHHE BHUMAaHHS K MPUKIAJTHOW HANPABICHHOCTH Y4€OHOTO
npeamera «bHOJIOrHs» MPOJUKTOBAHO HEOOXOIUMOCTBbIO 00ECHeUeHHs YCIOBUHM Ui pelieHus
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 IIKOJLHOTO OMOJIOTHYECKOro 00pa30BaHus, KOTOpas MperoIaraet
dopmupoBaHHe y 00ydaromuUXcs CIOCOOHOCTH aAaNnTUPOBATbCS K HU3MEHEHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUA.

buonoruss Ha ypoBHe cpenHero ooOuiero oOpa3oBaHUS 3aHMMaeT BaxkHoe MecTo. OHa
oOecnieunBaeT (QopMHUpOBaHUE y OOydYalOIIMXCS NPEACTaBICHUM O HAaydHOH KapTHHE MHpa,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOM Npupoje, €€ OTIMYUTEIbHBIX TPU3HAKaX — YPOBHEBOI
OpraHW3alliil W DBOJIIOLWHU, CO3MaET YCIOBHS IS TIO3HAHUS 3aKOHOB YKMBOW TPHPOJIBL,
¢dopmupoBaHUs (QYHKIIMOHAIBHOW TPaMOTHOCTH, HaBBIKOB 370pOBOr0 M Oe30macHoro obpasa
KHU3HH, YKOJIOTHIECKOTO MBIIIUICHUS, [IEHHOCTHOTO OTHOIICHUS K )KUBOM MPHUPOJIE U YETIOBEKY.

Bonpiioe 3HaueHne OMOIOTHSA UMEET TaKXKe ISl PeIICHUs] BOCIIUTATENBHBIX U Pa3BUBAIOIINX
3a/ay cpeaHero oOmiero oOpa3oBaHMs, COMHANIM3ANMK oOydarommxcs. M3ydenue Owomorun
obOecrieunBaeT yCIOBUSA JUIsi (OPMUPOBAHUS HWHTEIIEKTYalbHBIX, KOMMYHUKAIIMOHHBIX U
WHPOPMAIIMOHHBIX  HABBIKOB,  ACTETUYECKOH  KYIbTYpBl, CHOCOOCTBYET  WHTETpalluu
OMOJOTUYECKNX 3HAHUHM C TPEICTABICHUSMU W3 JPYTHX Y4eOHBIX MPEIMETOB, B YACTHOCTH,
¢u3uku, xumun U reorpaduu. HazBaHHbIe TIOJI0KEHUS O TPEAHA3HAYCHUN YIeOHOTO TpeaMeTa
«buonorus» coctaBWIM OCHOBY Ul ONpENENeHUsl MOAXO0B K OTOOPY U CTPYKTYPHUPOBAHUIO
€ro Cco/IepKaHUsl, IPECTABICHHOTO B ITpOrpaMMe 1o OMOJIOTHH.



Ot60p comepxanusi yueOHOTO mpeamera «buonorus» Ha 0a30BOM YpPOBHE OCYIIECTBIEH C
MO3UIUI KyJIbTypOCOOOPa3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYYaIOLIUECs JOKHBI
OCBOUTH 3HAHUS U YMCHHS, 3HAYMMBbIE TSI (POPMUPOBAHUS OOIICH KYIbTYpHI, OMPEACISIONIIE
aJIeKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’KaIOLleH MNPUPOAHON cpeie, BOCTpeOOBaHHBIE B
MOBCETHEBHOM JKM3HU U MPAKTHUECKOU JaesTesibHOCTH. Oco00e MECTO B 3TOM cHUCTEeMe 3HAHUU
3aHUMAIOT 3JIEMEHTHl COJIEp’KaHusl, KOTOphIE CIyKaT OCHOBOM i  (QopMHUpOBaHUS
IPEJICTaBICHUH O COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHHE MHpa U LEHHOCTHBIX
OpHEHTAIMIX JTUYHOCTH, CIIOCOOCTBYIOUIMX I'YMaHU3alUHU OHMOJIOTHYECKOr0 00pa3oBaHusl.

CTpyKTypupOBaHHE COJCpXKaHUsA Yy4eOHOro Marepuasa B TporpaMMe 1O OHOIOTUH
OCYIIECTBJICHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMYUTENIbHBIX OCOOEHHOCTSAX
JKUBOW TNPUPOABI, O €€ YPOBHEBOM OpraHM3alMyd M 3BOJIIOLMU. B COOTBETCTBUU C 3TUM B
CTpYKType ydeOHOoro mnpeamera «buonorus» BbIIEIECHBI CIEAYIOUINE COJIepKaTelbHbIC TUHUM:
«buonorus xkak Hayka. MeTosbl Hay4HOro no3HaHus», «KieTka kak Onosornyeckas CUCTEMay,
«Opranu3m Kak Ouosioruyeckas cuctema», «CucremMa U MHOrooOpa3ue OpraHH4ecKOro MUpay,
«IBOTIOLHUS )KUBOU MPUPOJBD», «IKOCUCTEMBI U MPUCYIITUE UM 3aKOHOMEPHOCTH.

Ilenp wu3yuenuss ydeOHoro mnpeamera «buonorusi» Ha 0a30BOM ypOBHE — OBJaJIeHUE
00yJalOIMUMHUCS 3HAHUSAMH O CTPYKTYPHO-(QYHKIMOHAIBLHOW OPraHU3allid >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHre YMEHUI UCIOb30BaTh 3TU 3HAHMS JJIsl TPAMOTHBIX JIEHCTBHI B
OTHONIICHUH O0BEKTOB )KMUBOW TIPUPOJIBI U PEIICHUS PA3INIHBIX JKU3HEHHBIX TIPOOJIEM.

Hoctuxenne nenu wu3ydeHus yudebHoro mpenmera «buonorus» Ha 0a30BOM ypOBHE
o0ecrieunBaeTcs pelieHueM CIEAYOIUX 3aau:

OCBOEHHE 00YYAIOIIMMHUCS CUCTEMBI 3HAHUM O OMOJIOTUYECKUX TEOPUSX, YUCHUSIX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THIIOTE3aX, TMpaBWIaX, CIyXKalluX OCHOBOH s (HhOpPMUPOBAHHSA
MPEJICTAaBICHUI O €CTeCTBEHHO-HAy4YHON KapTUHE MHUpa, O METOJaX Hay4yHOTO IO3HAHUS,
CTPOEHUH, MHOT000pa3sMu U OCOOEHHOCTSIX MMBBIX CHCTEM Pa3HOIO YPOBHSI OpraHU3alluy,
BBIIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

dbopmupoBaHre y OOyYalOmMXCS TO3HABATENbHBIX, HMHTEIUICKTYAIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEH B Mpolecce aHaNM3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJIOTUH HAYYHBIX B3TJISOB,
UJIeH ¥ MOJIX0/I0B K U3YyYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aIliu;

CTaHOBJIEHUE Y OOydaromuxcs o01mend KylbTypbl, QYHKIIMOHATBHONH TPAMOTHOCTH, Pa3BUTHE
yMEHUN OOBSCHATH U OLICHUBATH SIBJICHUSI OKPY)KAIOIIETO MUPA KUBOW MPUPOIBI HA OCHOBAaHUU
3HAHW U OTBITA, MMOJYUYEHHBIX TPU U3YYEHUH OMOJIOTUHY;

dopMupoBaHue y OOYYaIOIIMXCS YMEHUH WUIIOCTPUPOBATh 3HAYEHUE OMOJIOTMYECKUX
3HAHUN B MPAKTUUYECKOM JEATEIbHOCTH YEJIOBEKAa, Pa3BUTUU COBPEMEHHBIX MEAUIMHCKHUX
TEXHOJIOTHI 1 arpoOMOTEXHOJIOTHH;

BOCIIUTaHUE YOEXKAEHHOCTH B BO3MOXXHOCTH TIO3HAHHUS UEJIOBEKOM IKHUBOW MPHUPOIHI,
HE00XO0IUMOCTH OEpeKHOr0 OTHOIIEHUS K Hel, COOMI0OEHHUS ITUUECKUX HOPM NP MPOBEIEHUU
OMOJOTUYECKHX UCCIIeIOBAHMIA;

OCO3HAHHE LIEHHOCTH OWOJIOTMYECKUX 3HAHUI JJIs MOBBILIEHUS YPOBHS HKOJIOTMYECKOM
KYJIBTYPBI, ISl JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS,

MpUMEHEHHUE TPUOOPETEHHBIX 3HAHUM M YMEHUH B TMOBCEIHEBHOW >KM3HU ISl OIEHKU
MOCJEICTBUM CBOEH JEATENILHOCTU 10 OTHOIIEHUIO K OKpY)Karolled cpene, COOCTBEHHOMY
37I0pOBBIO0, 0OOCHOBAHUE U COOJIIOICHHE MEP MPOPMITAKTUKH 3a00JI€BaHUM.

B cucreme cpennero oOmiero obpazoBanus «buonorusi», uzyyaemas Ha 0a30BOM YpOBHE,
ABIIIETCS 00s3aTENbHBIM Y4E€OHBIM MPEIMETOM, BXOSIIMM B COCTaB MNpPEeIMETHOW oOnactu
«EcTecTBeHHO-HAYUYHBIE MIPEIMETHI.

Jnst m3ydenusi Ouonoruu Ha 6a30BOM YPOBHE CpeIHEro 00Imero oopa3oBaHus OTBOJAUTCS 68
gyacoB: B 10 kmacce — 34 gaca (1 gac B Hepeno), B 11 kimacce — 34 gaca (1 yac B HeZemo).

COJAEPKAHUE OBYYEHUSA

10 KJIACC



Tema 1. buonorus kak Hayka.

buonorus kak Hayka. CBsi3b OMOJOTMHM C OOIIECTBEHHBIMHM, TEXHMYECKUMHU M JIPYTHMMH
€CTECTBCHHBIMU HayKaMu, (QMIocouei, ITHKOW, 3CTETUKOH M TpaBoM. Poibp Ouomoruu B
(dbopMUPOBAHHUN COBPEMEHHOM Hay4yHOU KapTUHBI Mupa. CrucreMa OMOJI0rHYeCKUX HayK.

Metoapl TO3HAHUS KUBOW TPUPObI (HAONIOACHHE, HSKCIIEPUMEHT, OMHCAaHUE, U3MEPEHHUE,
KJ1accu(UKalus, MOJICTUPOBAHKE, CTATHCTUYECKasi 00pabOTKa JaHHBIX).

JemoHncTpanuu:

Ioptpetst: Y. HapBun, I'. Mennens, H. K. Konbuos, Ix. Yorcon u @. Kpuk.

Tabnuiibl ¥ cxembl: «MeTOoIbl TTO3HAHUS KUBOU IPUPOIBDY.

JlabopatopHble U MpaKTUUYECKHE PabOTHI:

[Tpaktuueckas pabora Ne 1. «Mcmonb30BaHHE pa3IMYHBIX METOJIOB TMPU  H3yYECHUU
OMOJOTHYECKIX OOBEKTOB.

Tema 2. J)KuBble CUCTEMBI M X OPTaHU3ALIMSL.

XKussie cuctembl (OMOCHCTEMBI) KaK MpeAMET n3ydeHus: 0nonoruu. OTInYne KUBBIX CUCTEM
OT HEOPraHUYECKON IPUPOJBIL.

CgoiictBa OuocucteM W HUX pazHooOpazue. YPOBHM OpraHu3alud  OHOCHUCTEM:
MOJICKYJISIDHBIM,  KJIETOYHBIM,  TKAaHEBBIH, OPraHU3MEHHBIM,  MONYJALHOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTeO1eHOTHYECKHIA), OMOC(hEPHBIA.

JlemoHcTpauu:

Tabmuubl u  cxembl: «OCHOBHBIE TIPU3HAKU JKU3HW», «YPOBHH OpraHU3ALUU IKUBOU
IIPUPOIBI».

O6opynosanue: Moaenb Monekysbl JJHK.

Tema 3. X¥uMHUECKUI COCTAB U CTPOCHUE KIIETKH.

XUMUYECKUI COCTaB KIIETKU. XHMUYECKUE DJIEMEHTBI: MAKPOAJIEMEHThI, MUKPO3JIEMEHTHI.
Bopna n MuHepanbpHbIe BELIECTBA.

@YHKIMY BOJbI U MUHEPAIbHBIX BELECTB B KieTke. [loanep:kanne ocMoTHYECKOTro OaiaHca.

benku. CoctaB u cTrpoeHue 0enkoB. AMMHOKUCIOTHI — MOHOMEpHI OenkoB. HezameHuMsble u
3aMEHUMbIE AMHHOKHUCIIOTHl. AMWHOKHCIOTHBIH COCTaB. YPOBHHU CTPYKTYPHI O€IKOBOM
MOJIeKYJbl (TMepBUYHAs, BTOPUYHAS, TPETHUYHAs M YETBEPTHUYHAs CTPYKTypa). XUMHUYECKUE
cBoMcTBa OenKkoB. buonornyeckue GyHKIMN OEITKOB.

®epmeHTBl — Ouonoruyeckue karaiauzatopbl. CTpoeHue ¢GepMeHTa: AaKTUBHBIM ILIEHTD,
cyoctpatHas cneuuduuHoctb. Kodepmentsl. Burtamunbl. OTinuuss  (QepMEeHTOB  OT
HEOPraHUYECKUX KaTaJINn3aTOPOB.

VYrneBonapl: MOHOcaxapuabl (TJIIOKO3a, pubo3a W Je30KCHpu003a), nucaxapuabl (caxaposa,
JaKTO3a) W MoJucaxapuabl (Kpaxmals, TIJIMKOTeH, Iie/unono3a). buonormdeckue QyHKIMu
YIJIEBOJIOB.

Jlunuasl:  Tpurnuuepuab,  ¢ochomunuab, crepouabl.  I'mapoduiabHO-TUAPOPOOHBIE
cBoiictBa. buonornyeckue ¢pynkuuu aunuaoB. CpaBHEHHE YIIIEBOOB, OEIKOB U JUIHIOB Kak
MCTOYHUKOB DHEPIHH.

Hyxnennoseie kucnortsr: JJHK n PHK. Hykneornnsl — MOHOMEpBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynkuuu JJHK. Crpoenne u ¢ynxuuun PHK. Bugst PHK. AT®: crpoenue u
(GyHKIHIH.

[{utonorus — Hayka o kietke. Kierounas Teopust — mpumep B3aMMOAEHCTBHS Hiei 1 pakToB
B HAyYHOM IMO3HAHUU. MeTo/1bl U3yYeHUS KIETKH.

Knerka kxak nenocTHas >kuBas cucrema. OOmIMe NMpU3HAKW KIETOK: 3aMKHYTas HapyKHas
MemOpaHa, monekyinsl JIHK kak reneruueckuii anmapar, cuctemMa cuHTe3a Oemka.

Tumbl  KJIETOK: JyKapuOTHUYecKass M INpokapuotudeckas. OCOOEHHOCTH  CTPOEHHUS
npokapuotuyeckoil kiuetku. Kierounas crenka 6akrepuil. CTpoeHue SyKapuoTHUYECKON KIIETKU.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, Y)KUBOTHOM U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAsl CTEHKA, IJIMKOKAJIUKC, WX (YHKIUU.
[Tnazmatnueckass memOpana, e€ cBoiictBa u ¢QyHkiuu. lluromnazma u e€ OpraHoujbL.




Onnomem6Opanubie opranouasl kietku: JIIC, anmapar [Nonbmxku, tuzocomsl. [lomyaBroHOMHBIE
OpraHouIbl KJICTKU: MHUTOXOHApPHWH, IIAacTHABbL. IIpomcxoxneHne MUTOXOHIApHH U IIACTHI.
Bunst mitactun. HememOpanHbie OpraHOUIbI KJIETKU: pUOOCOMBI, KJIE€TOUHBIN IIEHTP, IEHTPHOJIH,
PECHUYKH, KTIYyTUKU. DyHKINN OPraHOUAOB KIETKU. BKirtoueHus.

SAnpo — perynaropHbiii neHTp kieTku. CTpoeHue sapa: sjepHas 000J0uKa, KapuoIlia3Ma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIIETKE.

JleMoHCTpanuu:

[loprpetsl: A. JleBenryk, P.T'yk, T.IlBann, M. lneiinen, P.Bupxos, J[x. YorcoH,
®. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

/luarpammsbl: «Pacnpenenenne  XMMHUYECKHMX ~ 3JIEMEHTOB B HEKUBOM  MPUPOJEY,
«Pacnipenenenne XUMUYECKUX 3JIEMEHTOB B )KMBOU IIPUPOLEY.

Tabmuubt u  cxemsl: «I[lepuonuueckass TabnaMIa XUMHYECKHX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIbl BOJbI», «bruocunTes Genka», «CtpoeHue Mojekyisl Oenka», «CtpoeHue pepmeHTay,
«Hyxneunossle kucnotel. JJHK», «Ctpoenne monekynsl AT®», «CTpoeHne 3ykapuoTHUECKON
KIeTkn», «CTpoeHue XUBOTHOM KIETKH», «CTpPOEHHE PpAaCTUTEIBHOM KIETKW», «CTpoeHue
IIPOKAPUOTUYECKON KiIeTKW», «CTpoeHue sapa KIETKU», «Y IIIeBOJbDY, «JIUunuasn».

OO6opyioBaHME: CBETOBOM MHKpPOCKOH, O00OpyAOBaHHE Uil IPOBEACHUS HAOII0IEHHH,
U3MEPEHUH, SKCIIEPUMEHTOB, MUKPOIIPENAPaThl PACTUTENbHBIX, XKHUBOTHBIX M OaKTEpUATbHBIX
KJIETOK.

JlaGopaTopHble U TPAKTUIECKUE PAOOTHI:

JlaGopatopHass pabora Ne 1. «/3yueHue KaTaaMTUYECKOH AaKTUBHOCTU (EPMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanas3bl)».

JlaGopatopHas pabota Ne 2. «M3ydyeHue cTpoeHUs KIETOK pacTeHUi, )KUBOTHBIX U OaKTepHid
[10J1 MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpENapaTax U UX OMHCAHUEN.

Tema 4. XKuzHenesTeabHOCTh KIETKU.

OOMeH BemecTB, WM MeTabOIU3M. ACCUMIIIALUS (TUTACTUYECKUN OOMEH) M TUCCUMMIISLINS
(oHepreTuyeckuii OOMEH) — JIB€ CTOPOHBI €IMHOro Ipolecca Merabonusma. Ponb 3akoHOB
COXpaHEHHUs BELLECTB U SHEPIrUU B IOHUMaHUU MeTadoIn3Ma.

Tunbel oOMeHa BeliecTB: aBTOTPOHBIM M rerepoTpodHbIi. Poas depmeHTOB B 0OMEHE
BEIIECTB U MIPEBPALICHUH SHEPTUHU B KIIETKE.

®otocunTe3. CBeroBas u TemHOBas (a3l  (QoTtocuHTe3a. Peakumm QoTocuHTE3A.
D¢ dexkTuBHOCTH (hOTOCHHTE3a. 3HAUECHUE (POTOCUHTE3A JIJIs KU3HH Ha 3emiie. BrnusiHue ycinoBui
cpezbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHUS €r0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocHuHTe3. XeMOCHUHTE3UPYIOIIHe OakTeprn. 3HaU€HUEe XEMOCUHTE3a JUIsl )KU3HU Ha 3eMJIe.

OHepreTuyeckrii 0OMeH B kiieTke. Paciierienne BelecTs, BbIJICIEHUE U aKKyMYJIMpPOBaHUE
SHEpruu B KJETKe. JTambl 3Heprernyeckoro odOmena. ['nukonus. BpoxeHue u ero BUIBL
Kucnoponnoe okucinenue, WM KieToyHoe abixaHue. OKuciaurTenbHoe (ochopuiupoBaHue.
D hEeKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

Peakiunm wmarpuuyHoro cuHre3a. [leHernueckas wuHpopmanus u JHK. Peanuzauus
TeHeTUYEeCKON MHpopMauu B KieTke. ['eHeTnueckuil Kog U ero cBOMCTBa. TpaHCKpUNLIUS —
matpuunblii cuHTe3 PHK. Tpancnsanus — 6nocunres 6enka. Dtanbl TpaHcasuuu. KonupoBanue
aMUHOKUCIIOT. Ponb pubocom B GuocuHTe3e Oernka.

Hexknerounsle opMmel ku3Hu — BUpYychl. VicTopust oTkpbiTHs BUpycoB (/. 1. IBaHOBCKMiA).
Oco0eHHOCTH CTPOEHMSI M KU3HEHHOTO ILuKJa BUpYycoB. bakrepuodaru. bonesnu pacrenuid,
KUBOTHBIX M Y€JIOBEKa, BbI3bIBaeMble BUpycaMu. Bupyc nmmyHoaeduuunra yenoseka (BUY) —
Bo30ymutens CIIM[la. OOGparHas TpaHCKpUIIMs, peBepraza M uHTerpasa. IIpodunaktuka
pacrpocTpaHeHHs BUPYCHBIX 3a00JI€BaHUH.

JleMoHCTpauu:

Hoprpetst: H. K. Konsnos, [. . UBanosckuii, K. A. Tumupsizes.

Tabaune! u cxembl: «Tunel nutanusy, «Metadboauzm», «MUTOXOHIPUS», « IHEPTeTUYECKUI
oOmen», «Xmoporacty», «Porocuntesy», «Ctpoenue JTHK», «Ctpoenne u GpyHKIIMOHUpOBaHHE




reHa», «Cunre3 Oenkay», «['eHermueckuit xom», «Bupyce», «bakrepuodaru», «CtpoeHue u
*u3HeHHbIN UK Bupyca CI1M/]a, 6akTrepuodaray, «Permxkarnus JJHK».

O6opynoBanue: mogenu-anmmkanuu  «Yasoenne JIHK wu Tpanckpunuus», «buocunres
oenkay, «CTpoeHue KIeTKn», Mosienb cTpykTypsl JJHK.

Tema 5. PasMHOXKEHHE M MUHAMBUIYaJIbHOE Pa3BUTHE OPTraHU3MOB.

KierouHplli IUKJ, WU JKU3HEHHBIM IWKI KiIeTkd. MHTepdasza m murtos. Ilporeccsr,
npoTekaromue B uHTEpdaze. Permmmkamms — peakunss marpuyHoro cuute3a JIHK. Crpoenue
XpoMocoM. XPOMOCOMHBIM HAa0Op — KapHOTHUIL. J[MIUIOWIHBIA W TalIOWAHBIA XPOMOCOMHBIC
HaOopbl. Xpomaruasl. LluTonornueckne OCHOBBI Pa3MHOXKEHUS U MHIMBUIYaJIbHOTO PAa3BUTUS
OpraHU3MOB.

[enenue knetku — muto3. Ctaaun Murtosa. Ilponeccsl, IpoucxXoasiiye Ha pa3HbIX CTaJMIX
MHUTO3a. BHOJTOrHYecKHii CMBICT MUTO3A.

[Tporpammupyemasi ruOesb KIETKH — aronTo3.

@DopMBbl pa3MHOKEHHSI OPraHU3MOB: O€cIioyioe U MoyioBoe. Buabl 6ecrnonoro pa3MHOKEHHUS:
JiefieHHe HaJlBOe, MOYKOBAHHWE OJHO- W MHOTOKJIETOYHBIX, CIOPOOOpa3OBaHHE, BETE€TATHBHOE
pa3MHO)KeHue. MIcKycCcTBEHHOE KIIOHUPOBAaHUE OPraHU3MOB, €70 3HAYEHUE /IS CEIEKIINH.

[TosoBOE pa3MHOKEHUE, €TO0 OTIIMYUS OT OECIIONOTO.

Meiio3. Craguun wmeiio3a. Ilponeccel, mpoucxonsume Ha craausx weiosa. IloBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bruonornyeckuii CMbICI M 3HaYEHUE MEN03a.

["amerorenes — mpoliecc 0O0pa3oBaHUs TOJOBBIX KIETOK Y >KMBOTHBIX. [lo/oBBIE Kemne3bl:
CEeMEHHUKU M suyHUKH. OOpa3oBaHHE M Pa3BUTHE MOJOBBIX KJIETOK — raMeT (CIepMaTO30H,
AilIeKIIeTKa) — crepmaToreHe3 U oBoreHe3. (OCOOEHHOCTHM CTpOEHHUS SHIEKICTOK U
cnepmaro3onioB. OmnonorBopenue. [lapreHorenes.

WuauBuayanbHoe pa3BUTHE (OHTOreHe3). DMOpPHOHAIBHOE Pa3BUTHE (IMOpHOTEHEe3). DTarbl
AMOPHOHAIILHOTO Pa3BUTHSI Y TO3BOHOUYHBIX )KMBOTHBIX: JPOOJIEHUE, TaCTPYJISLIMSL, OPraHOTEHES.
[ToctomMOpuoHabHOE pa3BUTHE. THUMBI MOCTIMOPHMOHANBHOTO PA3BUTUSA: MPSAMOE, HEMPAMOE
(iuumHouHOE). BnusiHMe cpeapl Ha pa3BUTHE OPraHU3MOB, (DAKTOPBI, CIIOCOOHBIC BBI3BHIBATH
BPOX/JIEHHBIE YPOJICTBA.

Poct u pasButue pacreHuil. OHTOreHe3 LBETKOBOIO PAaCTEHUS: CTPOEHUE CEMEHM, CTaIuu
pa3BUTHSL.

JeMoHcTpauu:

Tabmuiel U cxembl: «DOpMBI pa3MHOXKEHHSI OPraHU3MOBY», «JIBOWHOE OIIOIOTBOPEHUE Y
LBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXEHUE pPACTeHU», «JleleHne KIeTKu
Oaktepuii», «CTpoeHUE TMONOBBIX KIETOK», «CTpoeHHe XpOMOCOMBI», «KIETOUHBIN UK,
«Permmukanus JJHK», «Murtoszy», «Menosy, «lIpsmoe u Henpsimoe pa3BUTHE», «I'aMeTOorenes y
MJIEKOMUTAIOIINX U YeJI0BEKa», «OCHOBHBIE CTAIUN OHTOTEHE3A.

OO6opynoBaHue: MUKPOCKOI, MHUKpomnpenapartbl  «CrnepMaro3ouabl  MIIEKONUTAIOIIET0»,
«Siueknerka miekonuTarouero», «KapuokuHe3 B KIETKaX KOpelIka JyKa», MarHUTHas
Moaenb-anrukamnus «Jlenenue kinetkn», moaens JTHK, Moaens metadazHoit XpoMOCOMBL.

JlabopaTopHble U MIPaKTUUYECKHE PAOOTHI:

JlaGopaTtopnast pabota Ne 3. «HabmroneHne mMuTO3a B KJIETKaX KOHYMKA KOpEIIKa Jyka Ha
TOTOBBIX MUKPOMpENapaTax.

JlaGopatopnast pab6ora Ne4. «l3ydeHue CTpOEHHUS TIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparaxy.

Tema 6. HaciieicTBEHHOCTh 1 K3MEHYMBOCTh OPTaHU3MOB.

[Tpenmert u 3agaun reHeTUkH. VcTopust pa3BUTHS TeHETUKU. POJIb IUTONOTHU U SMOPHOJIOTUI
B CTAHOBJICHWW TCHETHKU. BKiam poccHilCKUX W 3apyOeKHBIX YUEHBIX B Pa3BUTHE TCHETHKH.
Metonbl TeHEeTHKH (TUOPUIONOTUYECKUM, IMUTOTCHETUYECKUH, MOJIEKYISIPHO-TeHETUYECKUN).
OcHoBHbIE TreHeTHYecKHe MOoHATHS. [‘eHeTnyeckas CHMBOJMKA, MCIONb3yeMas B CXeMax
CKpEILLMBAaHUM.

3aKOHOMEPHOCTH HacJIeJOBaHUs MIPU3HAKOB, YCTaHOBJICHHbBIE I'. Mengenem.
MoHorubpuaHoe cKpeuBanue. 3aKoH eMHO00pa3us THOPUAOB MepBoro nokojgeHus. [Ipasuio




JOMMHHUPOBaHMs. 3aKOH pacILlEIUIeHHs Ipu3HakoB. ['mmore3a yucroTel raMer. llomHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

Jurubpuanoe  ckpemmMBaHue. 3aKOH  HE3aBHCHMOTO  HAcJEIOBaHHUA  NPU3HAKOB.
[{uToreHeTHYecKkre OCHOBBI IUTHOPHUIHOTO CKpEIIMBaHUA. AHAIM3UpPYIOUIEe CKpEIIUBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIUBAHUS ISl ONIPENIETIEHHsI TEHOTUIIA OCOOU.

CuenneHHoe HacneioBaHue mnpusHakoB. Pabora T.Moprana 1o  cCrHeIEHHOMY
HacJIeJOBaHMIO reHoB. Hapyienue cuenieHus reHoB B pe3ysbTaTe KpOCCUHIOBEpA.

XpOMOCOMHAasI TEOPUS HACIEACTBEHHOCTH. | eHeTHYecKre KapThl.

['eneruka mona. XpoOMOCOMHOE ONPENEIIEHUE I0J1a. AyTOCOMBI U IIOJIOBBIE XPOMOCOMBI.
['omorameTHele M rereporaMeTHble opraHu3Mbl. HacnegoBaHue NPU3HAKOB, CLEIUIEHHBIX C
IIOJIOM.

N3menunBOCTh. Bubl N3MEHYMBOCTH: HEHACIEACTBEHHAs U HaciencTBeHHasd. Ponb cpenbl B
HEHACJIEICTBEHHON M3MEHYMBOCTH. XAapaKTEPUCTHKA MOAM(PUKALMOHHON HW3MEHYHUBOCTH.
BapuannonHsblil psg u BapuauvoHHas kpuas. Hopma peakiuu npusnaka. KonuyecTBeHHbIE U
Ka4eCTBEHHbIE MMPU3HAKU M UX HOpMa peakiun. CBoicTBa MOAM(PHUKAIIMOHHON H3MEHYHBOCTH.

HacnenctBeHHasi, WM TeHOTUIIMYECKas, HU3MEHUYUBOCTh. KOMOMHATHBHAs H3MEHUHUBOCTD.
Meiio3 u 1oNOBOM mpouecc — OCHOBA KOMOMHATHMBHOW M3MEHUMBOCTH. MyTallMOHHas
U3MEeHYUBOCTh. Kiaccudukamus myranuil: TeHHbIE, XpPOMOCOMHBIE, T€HOMHBIe. YacTtoTa U
NPUYHHBI MyTanuid. MyTtareHHble (aKkTOpbl. 3aKOH TOMOJOTHYECKUX PS/IOB B HACIEICTBEHHON
u3Menunsocty H. . BaBuiosa.

BuesinepHast HacI€1CTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka wuyenoBeka. Kapuotunm uyenoBeka. (OCHOBHBIE METO/bl T'€HETUKH YEJIOBEKA:
TCHCAJIOTUICCKUH, OJIM3HEIOBBIM, ITUTOTCHETUYCCKUH, OMOXUMHUYCCKUH, MOJICKYJISIPHO-
reHetudyeckuid. CoOBpeMEHHOE OIpeAeNICeHUEe TE€HOTUIIA: IOJHOINCHOMHOE CEKBEHUPOBAHMUE,
TeHOTHUIUpPOBaHKHE, B TOM uyucie ¢ nomoipto [1[P-ananmuza. HacnencrBennsie 3aboseBaHus
YyeloBeKa: TeHHble OoNie3HH, OONE3HW ¢  HACJIEICTBEHHOM  MpeapacroyioKeHHOCTHIO,
XpoMocoMHble ©Oone3Hu. ComaTuueckue M TIeHepaTuBHble MyTaluu. CTBOJIOBBIE KIIETKH.
[TpuHLIMIIBI 370pOBOTO 00pa3a >KU3HH, TUATHOCTUKU, MPOMUIAKTUKUA U JICUCHUS T€HETHUYECKUX
Oone3Hel. MeauKO-TeHETUUECKOE KOHCYJIbTUPOBAHHWE. 3HAUEHHE MEJMIIMHCKOM TE€HETHKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKUX 3a00JIeBaHUI YEeTTOBEKa.

JeMoHcTpauu:

[Moptpetsr: I'. Mennenn, T.Mopran, I'. ne ®pu3, C. C.UerBepukoB, H. B. Tumodees-
Pecosckmii, H. 1. BaBuios.

Tabmuubl U cxeMbl: «MOHOTHOPUIHOE CKpEIIMBAaHHE U €ro LUTOIeHETHYeCKass OCHOBa»,
«3aKOH pacIIeMIeHUs] MU €ro IMTOIeHETUYeCKass OCHOBa», <«3aKOH YHCTOThI TrameTy,
«urnbpunHoe ckpeuuBanuey», «LluTorornueckue OCHOBBI JUTHMOPHUIHOTIO CKpEIIMBAHUS,
«Meito3», «B3auMoaeicTBrIe ajuIebHBIX TEHOBY, «l eHeTnYecKkne KapTbl paCTEHUM, KUBOTHBIX
U 4eloBeKa», «l'eHeTuka moiay», «3aKOHOMEPHOCTH HACJIEAO0BaHUS, CLEIJIEHHOIO C IOJIOMY,
«KapuoTunsl uyenoBeka M IKMBOTHBIX», «Buael wusmenunBoctu», «MoaudukannoHHas
U3MEHYNBOCThY», «HacnenoBanue pesyc-pakropa», «l'eHeTHka rpynn KpoBu», «MyTalmoHHas
U3MEHYUBOCTbHY.

Ob6opynoBanue: Mojenu-anmiankanuu — «MoHorubpuaHoe  ckpemmBaHue»,  «HemonHoe
JOMHUHHUpOBaHME», «/lurubpuanoe ckpemuBanue», «llepekpé€cT XpomMocom», MHUKPOCKON U
MUKponpenapat «Jpo3oduna» (Hopma, MyTauuu (GopMbl KPbUIbEB U OKPACKH Telna), repoapuit
«I"opox mOCeBHOW».

JlaGopaTopHble U MPaKTUYECKHEe pabOTHI:

JlaGopaTopnast padota Ne 5. «/3ydyeHue pe3ynbTaTOB MOHOTHOPUIHOTO W JTUTHOPUIHOTO
CKpEeLIMBaHUA y Ap030(HiIbl Ha TOTOBBIX MHKpOIpenapaTax.

JlaGopatopnast pabora Ne 6. «3yduenne MoauduKaMOHHON W3MEHYMBOCTH, MOCTPOEHHUE
BapHallMOHHOTO psifia U BapUallMOHHOW KPUBOI.

Jlaboparopnas pabora Ne7. «AHanu3 Myrauuid y  Jpo30uiBI  HAa  TOTOBBIX
MUKpOIIpenaparax.




[TpakTuaeckas pabota Ne 2. «CocTaBieHUe U aHATH3 POAOCIOBHBIX YEIIOBEKaY.

Tewma 7. Cenexnus opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekiusi Kak HayKa U TMPOLECC. 3apOXKJIEHUE CEJICKIMU M JoMecTukauus. Yuenue H.
H. BaBuioBa 0 LIEHTpax HPOUCXOXACHHUS W MHOrooOpaszusi KyJIbTYPHBIX pacTeHuil. L{eHTpbl
MIPOUCXOKICHHS IOMAITHUX KUBOTHBIX. COpT, MOPO/Ia, IITaMM.

CoBpeMeHHbIE METOAbl CeJeKIMH. MacCoBbI M HMHIUBUAYaIbHBIH OTOOpPHI B CEIEKIUU
pacteHuii 1 XUBOTHBIX. OIIEHKa dKCTephepa. BIM3KOPOACTBEHHOE CKPEIINBaHUE — MHOPHUIUHT.
UYucras nuHusa. CkpemMBaHMe YHUCTBIX JIMHUK. ['erepo3uc, wnu ruOpugHas cuia.
HeponctBenHoe ckpemmBanue — ayrOpuauHr. OtmanéHHas ruOpugusanus W e€ YCHeXH.
HcKkyccTBeHHBIM MyTareHe3 W IMOJIYy4YEHUE MOJUIUIONJI0B. JIOCTMIKEHHs CEJIeKUUU PACTEHUH,
JKUBOTHBIX U MUKPOOPTraHU3MOB.

buorexHomorus Kak oOTpacib NPOU3BOACTBA. ['€HHas MHKEHepusa. OTamnbl CO3JaHUA
pexomOuHanTHOM JIHK u Tpancrennbix opranusmoB. Knerounas umxenepus. Kierounbie
KyJbTypbl. MUKPOKJIOHAJIbHOE pa3MHOXKEHHE pacTeHnid. KiioHupoBaHue BbICOKOIIPOTYKTUBHBIX
CENIbCKOXO3SHUCTBEHHBIX OPraHU3MOB. OKOJIOTHYECKHE M JTHUecKue mpodiembl. MO —
FeHETUYECKU MOIU(DULIIMPOBAHHBIE OPTaHU3MBI.

JemMoHcTpanuu:

Hoprpetsl: H. Y. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. @. 1IBaHOB.

Tabmunel  u cxembl: kKapta «L[eHTpbl MPOUCXOXKIACHHUS W MHOT000pasusi KyJbTypHBIX
pactenui», «Ilopoabl JOMaIHUX XKUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHui», «OTnanéHHas
rubpuam3anusy, «Paborel akamemuka M. @. UBanoBay, «llomummonnus», «OOBEKTHI
ouorexHonorun», «Kinerounele KynbTypbl U KIOHHpOBaHUE», «KOHCTpyHpoBaHHE M HEPEHOC
TE€HOB, XPOMOCOM).

OO6opynoBaHue: MyJSDKA IUIOZOB M KOPHEIUIOAOB AMKUX (OpM M KYJIbTYpPHBIX COpPTOB
pactenwii, repoapuii «CellbCKOX03SHCTBEHHBIE PACTCHUS.

JlabopaTopHble U MPaKTUYECKHE PAOOTHI:

Oxckypcusi «OCHOBHBIE METOAbI W JIOCTHIKEHHUS CEJICKIIMM PACTCHUM M KUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (hepMy, COPTOUCIHBITATEIbHBIA YYacTOK, B TEIJIUYHOE
XO03SICTBO, JTA00OPATOPUIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. DBomonMOHHas OHUOIOTHS.

[TpennochuIKy BOZHUKHOBEHUS HBOJIOLMOHHON TEOPUH. DBOJIIOLIMOHHAS TEOPHS U €€ MECTO B
O6uonorun. BinsHue 3BOMIOLIMOHHON TEOPUH HA Pa3BUTUE OUOJIOTUU U APYTUX HAYK.

CuzerenscTBa 3BoMOLMHU. [laneoHTONOrMUECKHE: TOCIEN0BATENBHOCTD MOSBIEHUS BUIOB B
NAJICOHTOJOTUYECKON JIETONUCH, IepexoaHble ¢opMmbl. buoreorpaguueckue: cXOoACTBO U
paznuuue ¢ayH 1 GpIop MaTepUKOB U OCTPOBOB.

OMOpPHOJIOrMYECKHE: CXOJACTBA M paziuyusi AMOPHOHOB pPa3HbIX BHJIOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, aHAJOTUYHBIE, PYIUMEHTapHbIE OpraHbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHU3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METa0OJMYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomtonmonHas Teopust Y. JlapBuna. [Ipeanoceliku BO3HUKHOBEHHS JIapBHUHHU3MA.
JIBIoKyne Ccuibl  9BOJIOLMH  BUAOB 1o JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE MpU
OTPaHUYEHHOCTH PECYpCOB, HEONpelesNéHHas HW3MEHYMBOCTh, Oopb0a 3a CyIllecTBOBaHUE,
€CTECTBEHHBIN 0TOODP).

Cunrerndeckas teopus 3Bomonuu (CTI) u e€ ocCHOBHBIE TOJIOKEHUSI.

MuxkposBomtonus. [lonynanusa kak eIMHUIA BUAA U DBOJIIOLIUN.

JBuxyme cunbl ((akTopbl) 3BOJIOLNMU BUIOB B INpupoje. MyTallMOHHBIM Ipoluecc U
KOMOWHATUBHAs HM3MEHYMBOCTh. IlomynsiuoHHble BOJHBI W Jpeid reHoB. Wzomauus wu
MUTpaIus.

EcrecTBeHHblIi 0TOOp — Hanpasisonuil Gpakrop 3Boronuu. @opMbl €CTECTBEHHOTO 0TOOPA.



[Tprcnoco0IeHHOCTh OPraHU3MOB KaK Pe3ysbTaT 3BOJIONUH. [IpuMepsl mpHcrocoOaeHu y
OpraHu3MoB. ApoMop(03bl U HIH0AAANTALIUH.

Bun wu BupooOpaszoBanme. Kpurtepunm Bupma. OcHOBHbIE (OpPMBI  BHI000OpA30BaHMS:
reorpapuueckoe, 3K0JI0rHuecKoe.

MaxkposBomrorusi.  POopMbl  IBOJIONMH:  (UIETHYECKAsi, TUBEPreHTHAs, KOHBEpPreHTHas,
napaniensHas. HeoGpatumocTs 3Bosonuy.

[IpoucxoxaeHue OT HeCNeNHAIM3UPOBAHHBIX NpeakoB. [Iporpeccupyromas cnenuanu3anus.
AgnanTuBHas paguanus.

JemoHncTpanuu:

Iloptpetwt: K. JIunneit, XK. b.Jlamapk, Y. dapsun, B. O. KoBanesckuii, K. M. bap,
9. I'exkenb, @. Mrosep, A. H. CeBeprios.

Tabnuubl ¥ cxemsl: «Pa3BUTHE OPraHNYECKOro MUpa Ha 3emiiey», «3apoJIbIU T03BOHOYHBIX
KHUBOTHBIX», «ApXeontepukc», «Popmbl 60pOBI 3a cymiecTBoBaHUE», «EcTecTBeHHBIN 0TOOPY,
«MHoroo0Opa3sue COpTOB pacTeHMi», «MHoroobpasue Mnopox KHUBOTHBIX», «llomynsauuny,
«MyTanuoHHasi U3MEHUMBOCTEY», «ApoMopho3el», «Manoanantanuny, «OO0IIas aereHepanusy,
«/IBmwxymue cuitbl 3Bosronuny, «Kapra-cxema mapmpyta myremectBus Y. Jlapsunay, «bopbba
3a CYyILIECTBOBAHUE, «[IpucnocobaeHHOCTH OpPraHU3MOBY, «["eorpaduueckoe
BU000pa3oBaHue», « IKOJIOTHYECKOE BUI000pa30BAHUE.

O06opynoBaHue: KOJJICKIMS HACEKOMBIX C Pa3IMYHBIMU THUIIAMH OKPAacKH, HaOOp IIONOB H
ceMsiH, KosuteKuus «[Ipumepsl 3alUTHBIX TPUCTIOCOOIEHUH Y )KUBOTHBIX», MOzeIb «OCHOBHbIE
HaIpaBJIEHUS 3BOJIOLUNY, 00bEMHAs MoJieNb «CTpOeHUE TOJIOBHOTO MO3ra IO3BOHOYHBIX .

buoreorpaguueckas kapta Mupa, KoJekus «®opMbl COXPaHHOCTH HCKOMAEMBIX )KHUBOTHBIX
U pacTeHuii», Mojens amummkanusa «llepekpéct xpomocom», BilaxkHble mpernapartsbl «Pa3Butue
HacekoMoro», «Pa3Butue JArymku», Mukponpenapat «/po3oduna» (Hopma, Myranuu Gopmbl
KPBUIHEB U OKPACKH TeJa).

JlaGopaTopHble U NpaKTUYECKHe pabOThI:

JlaboparopHnas padota Ne 1. «CpaBHeHHE BUJOB 110 MOPHOIOTUYECKOMY KPUTEPUION.

JlaGopatopHass pabora Ne2. «Omnucanue mOpUCIIOCOOIEHHOCTH oOpraHusmMa u eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBEHHE U pa3BUTHUE )KU3HU HA 3eMJIE.

JloHayuHble TpelICTaBICHUS O 3apOXKIACHUM >KM3HU. HayuHble rumoressl BO3HUKHOBEHUS
KHU3HM Ha 3emiie: a0MOreHe3 M MaHCHepMus. XUMHUYECKas SBOJIOLMSA. AOGHOT€HHBIM CHHTE3
OpraHMYECKHUX  BEIIECTB M3  HEOPraHWYEeCKHX. OKCIEPUMEHTAIBbHOE  MOJITBEPXKJIECHUE
XUMHUYECKON 3BomoIMKi. HauanpHble sTanel Ouonorunyeckoil sBomonuu. ['unoreza PHK-mupa.
®opmupoBaHue MEMOpPAHHBIX CTPYKTYp M BO3HUKHOBEHHE MPOTOKIJIETKU. [IepBble KIETKH U UX
sBOIIOLINS. POPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

PazButue xxu3Hu Ha 3emuie 1o spam U nepuojaM. Karapxeit. Apxelickas U mpoTepo3onckas
spsl. [Taneo3olickas spa u €€ nepuo/pl: KeMOPUNCKUI, OPJJOBUKCKHUNA, CUITYpUICKHINA, 1€BOHCKHH,
KaMEHHOYTOJIbHBIHN, IEPMCKHUI.

Me3o301ickas 5pa U €€ Nepruoabl: TPUACOBBIN, IOPCKUM, MEIIOBO.

Kaiino3olickas 3pa 1 €€ nmepro/ibl: MaJeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepuCTUKa KIMMaTa M TIeOJIOTMYECKUX MporeccoB. OCHOBHBIE 3Tallbl JBOIIOLUHU
PacTUTENBHOTO M KUBOTHOTO MHpa. Apomopdo3bl y pacTeHUid U KUBOTHBIX. [losiBieHwue,
pacuBET U BBIMUPAHUE TPYIII KUBBIX OPIraHU3MOB.

Cucrema OpraHM4YeCKOro MUpa KaK OTPAKEHHE 3BOJIONMH. OCHOBHBIE CHCTEMAaTHYECKHE
IpyIIbl OPraHU3MOB.

OBOJIIOIIMSL ~ 4YENIOBEKAa. AHTpPONOJIOTHS Kak Hayka. Pa3BuTue mnpencraBieHuil o
IIPOUCXOXKIECHNUN YesloBeKa. MeTo1bl M3yueHus: aHTpornoreses3a. CxoAcTBa U pa3indMsl 4eIoBeKa
U )KUBOTHBIX. CUCTEMAaTUYECKOE MOJIOKEHHUE YeJIOBEKa.

HBwxkynme cuibl  (dakrtopel) aHTpororeHe3a. HacnmeacTBeHHass H3MEHYMBOCTh U
ecTecTBeHHbIN 0TOOpP. OOLIECTBEHHBIN 00pa3 KU3HU, U3TOTOBJICHHE OPYIUN TPy/Ja, MBILUICHUE,
peusb.




OCHOBHBIE CTAJIMM W BETBU DJBOJIIOIMU YEJIOBEKA: ABCTPAJIONUTEKH, YenoBEeK yMeblii,
Uenoek npsmoxondmuii, YenoBek HeaHaepTanbckui, YemoBek pa3zyMubld. Haxomaku
HCKOITaeMBIX OCTAaTKOB, BPEMs CYIIECTBOBAaHUS, 00JacTh pacnpocTpaHeHus, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 >KM3HH, OPYAHUSL.

UYenoseueckue packl. OCHOBHBIE OOJBIIME pachl: €BponeouaHas (eBpasuiickas), HErpo-
aBcTpajoujHas  (9KBaTOpUabHAsg), MOHTOJOMJHAs  (a3MaTCKo-aMepukaHckas).  YepTsl
OpUCHOCOOJICHHOCTH TPEACTABUTENCH UEIOBEYECKUX pac K YCIOBUSM CYIIECTBOBAHMSL.
EnuncTBO uenoBeueckux pac. Kpuruka pacusma.

JemoHncTpanuu:

[Toptpetwl: @. Penu, JI. ITactep, A. K. Onapun, C. Muiep, I'. FOpu, Y. lapBuH.

Tabmunel U cxembl: «Bo3HukHoBeHne CONHEYHOU cHUCTEMBD», «Pa3BUTHE OpPraHHUYECKOTO
mupay», «PactutenbHas kierka», <COKuBoTHas kietka», «lIpokapuoruueckas KieTkay,
«CoBpeMeHHas cucTeMa OpraHu4ecKoro Mupay, «CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS
YyelloBeKa M 4YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHbIE MECTa MaJICOHTOJOTUYECKHX HAXOJIOK
MPEJKOB COBPEMEHHOIO 4YeloBeKa», «J/IpeBHeilmme moam», «/IpeBHue moam», «llepsbie
COBPEMEHHBIE JIIOIN», «HUelloBeuecKre pacol».

Ob6opynoBanue: mymsbku — «lIpoucxoxnenne  yemoBeka»  (OIOCTBI  aBCTPAJIONUTEKA,
MUTEKAaHTPOIa, HeaHAEepPTalblla, KPOMAaHbOHIIA), CIENKUA WIK M300pakeHHs KaMEHHBIX OpYyIuit
MEPBOOBITHOTO YeIOBeKa (KaMHU-YOIIIEPHI, pyOnia, ckpebdiia), TeOXpOHOJIOTHIeCcKas Ta0JnIa,
KoJuieKUus «@OpMbI COXPaHHOCTH UCKOMAEMbIX )KUBOTHBIX U PACTCHHI.

JlaGopaTopHbie U IPaKTUYECKHE PabOTHI:

[Tpaktuueckass padora Ne 1. «/3yueHue HMCKOMAEMBIX OCTATKOB PACTEHUU M KUBOTHBIX B
KOJUTCKITUSX ).

DKCKypcusi «IBONIOIUS OPraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYYHBIH WU
KpaeBeIUECKUI My3eil).

Tewma 3. Opranusmbl U OKpYyXarolas cpeaa.

DKoJorus Kak HayKa. 3a/1adyd U pa3Jiesbl SKOJIOTMH. MeToabl 3KOJIOrMUYEeCKUX UCCIEI0BaHUM.
DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEIOBEKA.

Cpenpt oOuTaHus OpPraHU3MOB: BOJIHAS, HA3eMHO-BO3/IyIIIHAS, MOYBEHHAs,
BHYTPHUOPraHU3MEHHAsI.

Oxonorudeckue Qakropel. Kimaccudukamus skojgornyeckux (GakTopoB: aOMOTHYECKHE,
OMOTHYECKUE U aHTPOIOreHHbIe. J[elicTBHE IKOIOTUYECKUX (PAKTOPOB HA OPTaHU3MBI.

AbGuotnueckue  QakTopel:  CBET,  TEMIEpaTypa,  BIAXKHOCTb.  DOTONEPUOAN3M.
[TpucnocoOneHust OpraHu3MoB K AeHCTBHIO a0MOTHYECKUX akTOpoB. bronornveckre puTMbl.

buoTtnueckue gpakropsl. Buabl 6MoTHyecKnX B3aMMOAECHCTBUI: KOHKYPEHIUS, XUIIHUYECTBO,
cumb6mo03 u ero popmel. [lapazutusm, Koomnepanus, MyTyaaTu3M, KOMMEHCAIN3M (KBapTHPAHCTBO,
HaxJICOHUYECTBO). AMEHCAIN3M, HEUTpaiu3M. 3HaUCHHE OWOTHYECKUX B3aMMOJICHCTBHU st
CYIIIECTBOBAHMS OPTaHU3MOB B IPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKUE  XapaKTEepPUCTHKW monyiasuur. OCHOBHBIE TOKa3aTead  MOMYJSIHUN:
YUCJIIEHHOCTh, IUIOTHOCTh, POXJIa€MOCTb, CMEPTHOCTb, NPHUPOCT, Murpauus. JuHamuka
YUCJICHHOCTH MOMYJIAINH U €€ PETYIISIH.

JemMoHncTpanuu:

Ioptpetsl: A. I'ym6oapaT, K. @. Pynse, O. ['ekkens.

Tabmuiel u cxeMmsbl: kapta «[Ipupognsie 30HBI 3eman», «Cpeasl 0OUTaHUS OPTaHU3MOBY,
«Dotonepuoguzmy», «l[lomynsmun», «3aKOHOMEPHOCTH pPOCTa YHUCJIEHHOCTH MOMYJSALUN
uHpy30pun-Tyhenbkny», «llumeBbie memm».

JlaGopaTopHbie U IPaKTUIECKHE PAOOTHI:

Jlaboparopuas pabota Ne 3. «Mopdonorndeckue 0COOEHHOCTH PACTEHH U3 Pa3HBIX MECT
oOuTaHU Y.

JlaboparopHas pabota Ne 4. «BrnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCay.

[TpaxTuueckas padota Ne 2. «IToAac4€T MIOTHOCTH MOMYJISAIMN pa3HBIX BUOB PACTCHHIN.

Tema 4. Coob1iecTBa U 3KOJIOTMYECKUE CUCTEMBI.




Coo01ecTBO Oprann3MoB — OuoneHo3. CTpyKTypbl OMOIIEHO3a: BUAOBAs, IPOCTPAHCTBEHHAS,
Tpodudeckas (rumieBas). Bunbi-nomuaanTel. CBsi3u B OMOIIEHO3E.

Dkonorudeckue cucrembl (dkocucreMbl). [loHsiTHE 00 »SKOCHCTEME U OHOreoleHO3E.
@OyHKIMOHANbHbIE KOMIIOHEHTbl 3KOCHUCTEMBI: HPOAYLIEHTbl, KOHCYMEHTBI, PEIyLEHTHI.
KpyroBopor BemecTB M MOTOK SHEPrud B dKocucteme. Tpoduyeckue (MUIIEBBIE) YPOBHH
skocuctembl. [lumeBble nenu u cetd. OCHOBHBIE IIOKa3aTeNld 3KOCUCTEMBI: Ouomacca,
OPOAYKIHS. DKOJIOTUYECKHE NHPAMHIbL: TPOAYKIMH, YUCIEHHOCTH, Ounomaccel. CBoiicTBa
9KOCHUCTEM: YCTOHUMBOCTb, CAaMOperyanus, pazsutue. Cykueccus.

[IpuposnHblE 3KOCHUCTEMBI. OKOCUCTEMBI O3€p M pEK. OKOCHCTEMa XBOWHOIO WIIU
HIMPOKOJIUCTBEHHOT O JIeCa.

AHTpPOTIOT€HHBIE 3KOCUCTEMBL. ATPO3KOCUCTEMBI. YpOosKkocucTeMmbl. buonorndeckoe u
XO035ICTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpasue kak (GaxTop ycToHumBOCTH 3KocucTeM. CoxpaHeHHe OMOJIOTHYECKOTO
pa3sHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocepe. I'panuiisi, cocraB u crpykrypa Ouochepst. Kusoe
BemecTBO W ero ¢yHknouu. OcobeHHOCTH Ouochepbl Kak TJ100aTbHOM JKOCHCTEMBI.
JlnHamugeckoe paBHOBECUE B 0OpaTHas CBsi3b B Ouocdepe.

KpyroBopotsl BemecTB U OMOr€OXMMHUYECKHE IMKJIBI 3JEMEHTOB (yriiepoja, a3oTa).
3oHanbHOCTH OHMocdepsl. OCHOBHBIE OUOMBI CYIIIH.

YenoseuecTBO B Ouocdepe 3emiu. AHTPONOTeHHbIE M3MEHEHHUs B Ouocdepe. I'mobanbHbIe
9KOJIOTMYECKUE TPOOIIEMBI.

CocymecTBoBanue npupoasl U yenoBeuecTBa. CoxpaHeHHe OMOpa3HOOOpa3usi Kak OCHOBa
ycroiunBocTu 6uocgepsl. OCHOBA pallMOHAIBHOIO YIPaBIEHUs IPUPOAHBIMU pPECypcaMu U UX
ucnosb3oBaHue. JloCTHKeHHs OMOJIOTUU M OXpaHa IPUPOIbI.

JemoHncTpanuu:

Ioprpetsl: A. J{x. Tencinu, B. H. Cykaués, B. 1. Bepnaackuid.

Tabmuubl u cxemsl: «llumessie nenmn», «buomeno3: cocraB u cTpykrypay, «lIpupomHsie
coobuiectBa», «llemn mnuraHusy, «OKoJoruueckas mnupamuaa», «buocdepa u yenoBexy,
«JKocHuCcTeMa IIMPOKOJUCTBEHHOIO Jeca», «IDKOCHUCTEMa XBOWHOro Jjecay, «buoneHos
BOoJ0EMay», «ArpoueHo3», «lIpuMepHble aHTPONOreHHbIE BO3AEHUCTBHS Ha HIPUPOLY»,
«BaxHenmye MCTOYHMKM 3arpsi3HEHMs] BO3JyXa M TIPYHTOBBIX BOI», «llouBa — BakHelInas
cocTaBisonas ouocheps», «PakTopsl Aerpaganuu nousy, «I[lapHuKoBbIH d3phexT», «DPakTOpbI
PaAMOaKTUBHOIO 3arpsi3HeHUs ouocdeps», «O01mas cTpykrypa o6nocheps», «Pacnpocrpanenue
KHU3HU B Onocdepe», «O30HOBBIN 3KkpaH Ouocheps», «Kpyrosopor yriepona B O6uocheper,
«KpyroBopot azora B IpupoAe».

Ob6opynoBanue: Mojenb-anmiuKanus «Tunuyasle OuoneHo3b», repbapuii «PacTuTenbHble
cooOrmiecTBa», KoJuiekiuu «buoreHo3», «BpeauTenn BaKHEUIINX CETbCKOXO035MCTBEHHBIX
KyJIbTYp», repOapuu M KOJUJIEKIMM pPACTeHUM W >KUBOTHBIX, NPHHAUIEKALIME K pasHbIM
HKOJIOTUYECKUM TpynmnaM ogHoro Buaa, KpacHas kaura Poccuiickoit deneparuu, nzodpaxeHus
OXpaHsIEMBbIX BUJIOB PACTEHUH U JKUBOTHBIX.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IMPOI'PAMMBI 1o
BUOJIOI'MN HA BA30BOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA30BAHMUSA

Cornmacho ®I'OC COO, ycraHaBiuBalOTCS TpeOOBaHUS K pe3yJabTaTaM OCBOCHHS
00y4aroImyMUCs MPOrpaMM CpeIHero oomiero o0pa3oBaHus: JINYHOCTHBIM, METANIPEIMETHBIM U
MNPEAMCETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JNMYHOCTHBIX pe3yJbTaTOB OCBOCHUS MpenMeTra «bHUOJOTHS» BBIAEIEHBI
CIIEAYIOIIME  COCTAaBJIAIONINE: OCO3HAHHME OOyYalOIIMMHUCS  POCCUHCKOW  TpakJaHCKON
UJEHTUYHOCTH — TOTOBHOCTHM K CaMOpPa3BUTHIO, CAMOCTOATEIBHOCTH W CaMOOIIPEIEIIEHUIO,



HAIMYUE MOTHBAIIMK K OOY4YEHHWIO OHOJIOTHH, IEJICHANPABICHHOE pa3BUTHE BHYTPEHHHUX
yOEXKIEHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPATUIUN Pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYy4aromuXcs pPYKOBOACTBOBAThCA B
CBOEH  JCATENBHOCTH  IIEHHOCTHO-CMBICIOBBIMH  yYCTaHOBKaMH, TNPHCYIIUMH  CHUCTEME
OMOJIOTUYECKOT0 00pa30BaHUs, HAaJUYHUe OSKOJIOTHMYECKOTO IPAaBOCO3HAHUSA, CIIOCOOHOCTH
CTaBUTH II€JIM U CTPOUTD KU3HCHHBIC TIJIAHBI.

JluyHoCTHBIE pe3yabTaThl OCBOCHHS mpeaMera «buomorus» MOCTUTAlOTCS B €IMHCTBE
y4eOHOM M BOCHUTATEIBHOU JEATEILHOCTH B COOTBETCTBHHM C TPAJAMIIMOHHBIMH POCCHUHUCKHUMH
COLIMOKYJIbTYPHBIMH, UCTOPHYECKUMH M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMHU B
o0IecTBe MpaBWIAMH W HOpPMaMH IOBEJIEHUS M CIOCOOCTBYIOT MpOIlecCaM CaMOIIO3HAHUS,
CaMOBOCIIUTAHUSA M CaMOPA3BUTHsI, PA3BUTHUSI BHYTPEHHEH MO3ULIMM JIMYHOCTH, MAaTPUOTHU3MA,
YBaXEHUS K 3aKOHY U IPABOIOPSIKY, YEIOBEKY TpyJa W CTapiieMy IOKOJICHHUIO, B3aHMHOIO
YBOXKCHHS, OEPEeKHOTO  OTHOIICHUS K  KyJAbTYpHOMY  HACICOUI0O W TPaIUIUAM
MHOTOHAIIMOHAJIBHOTO Hapoaa Pocculickoit @eaepanuu, Npupoae U OKpYyKarouen cpee.

JIM4HOCTHBIE pPE3yNbTaThl OCBOCHHS Y4eOHOro mpeamera «bUOJNOTHS» HOKHBI OTPaKaTh
TOTOBHOCTb M CITOCOOHOCTH OOYYaIOIIUXCSl PYKOBOACTBOBATHCS CPOPMHUPOBAHHON BHYTpPEHHEH
MO3UIIMEH JUYHOCTH, CHUCTEMON IICHHOCTHBIX OpHEHTAlMi, TO3UTHUBHBIX BHYTPEHHUX
yOeXACHU, COOTBETCTBYIOUIMX TPAJAUIMOHHBIM LIEHHOCTSIM  POCCHIICKOTO  OOIIEecTBa,
pacuMpeHre >KM3HEHHOTO OMNbITa M OIbITa ACATEIHLHOCTH B MPOIIECCE pealn3allii OCHOBHBIX
HaIpaBJCHUN BOCITUTATEILHOM JIEATEILHOCTH, B TOM YHUCJIC B YaCTH:

1) rpaskAaHCKOTO BOCITMTAHMS:

c(OpPMUPOBAHHOCTh ~ TPAXKJAHCKOM  MNO3ULMM  OOyyaromierocss Kak aKTHUBHOIO U
OTBETCTBEHHOT'O YJIEHa POCCUKCKOTO OOIIECTBA;

OCO3HAHHUEC CBOUX KOHCTUTYUHOHHBIX TIIpaB H 06$I3aHHOCTeI>'I, YBAXXCHHUEC 3aKOHa MU
MIPABOIOPAIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM AESTEIBLHOCTU NPU CO3JAHUM YUEOHBIX IMPOEKTOB,
pelieHnr y4eOHbIX U TO3HABATENbHBIX 33]1a4, BHITOJTHEHUH OMOJIOTUYECKUX HKCIIEPHUMEHTOB;

CIIOCOOHOCTH OMPEEIIATh COOCTBEHHYIO MO3ULMIO 110 OTHOLICHHUIO K SBJIEHUSIM COBPEMEHHOM
JKU3HU U OOBIICHATH e€;

YMCHHUEC YUUTBIBATH B CBOUX I[CI\/'ICTBI/HIX H€06XOZ[I/IMOCTI> KOHCTPYKTHUBHOT'O B3aI/IMO)IeI7ICTBI/I$I
Jro/ielt ¢ pa3HbIMU YOEXKAECHUSAMH, KYJIbTYPHBIMHU IIEGHHOCTSIMHU U COLIUAIBHBIM MOJIOKEHUEM;

TOTOBHOCTb K COTPYAHHYCCTBY B IIPOLHECCE COBMECTHOI'O  BBIITOJHCHHA y‘IC6HI>IX,
MIO3HABATEJIBHBIX M HCCIEAOBATENbCKUX 3aJa4, YBAXXKUTEIBHOIO OTHOLIECHUS K MHEHMIO
OTIOHEHTOB MPH 00CYXIEHUH CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJIEPIKAHMUS;

TOTOBHOCTb K TyMaHUTapHON U BOJOHTEPCKOM NEATEIBHOCTH;

2) MaTPUOTHYESCKOTO BOCTIUTAHUS:

c(OPMHPOBAHHOCTh POCCUICKON TI'pa)aHCKOW HMJIECHTUYHOCTH, MATPUOTU3MA, YBAKEHHS K
CBOEMY HApoOAy, 4yBCTBa OTBETCTBEHHOCTH Iepel PonmMHON, TropaocTy 3a CBOM Kpai, CBOXO
PonuHy, cBOH S3BIK M KYJIBTYpY, IPOLUIOE U HACTOSIIIEE MHOTOHALIMOHAJILHOTO Hapoaa Poccuy;

ONEHHOCTHOC OTHOUICHUEC K NPUPOJHOMY HACICAUIO U MaMATHHUKaM HIPUPOABI, JOCTUKCHHUAM
Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYAE;

CIIOCOOHOCTH OIIEHMBATh BKJaJ POCCUHMCKHMX YUEHBIX B CTAHOBJIEHHE M Pa3BUTHE OHOJIOTHH,
NOHMMaHMUA 3HAa4YeHUsT OWOJIOTMM B IO3HAHWU 3aKOHOB IPUPOJABI, B JKU3HM YEJIOBEKA U
COBPEMEHHOTO O0IIECTBa;

ujelHas yoexxIEHHOCTh, TOTOBHOCTD K CIYXEHHUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTH 32
ero cyan0y;

3) yXOBHO-HPaBCTBEHHOTO BOCIIUTAHUSI:

OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUICKOr0 HApPOa;

c(OPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBECHHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAI[I0 U MPUHUMATh OCO3HAHHBIE PEUICHHS, OPUEHTHPYSICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;



OCO3HAHHE JIMYHOTO BKJI/Ia B TOCTPOCHUE YCTOMYHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIIIEHUE K CBOMM POJMTENSAM, CO3JAaHUIO CEMbU Ha OCHOBE OCO3HAHHOTO
MPUHSATUS LEHHOCTEN CEMEUHOM )KU3HHU B COOTBETCTBUM C TPaAULMAMU HapoaoB Poccuu;

4) 3CTETHYECKOTO BOCITUTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYAs 3CTETHKY ObITa, HAYYHOT'O M TEXHHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MMOHUMaHUE SMOLUHUOHAIBHOTO BO3JICMCTBHS )KUBOM MPUPOABI U €€ LIECHHOCTH;

FOTOBHOCTh K CaMOBBIP&KCHHIO B Pa3HbIX BHUJAX MCKYCCTBa, CTPEMJICHHE MPOSABIATH
Ka4yeCTBa TBOPYECKOM JIMYHOCTH;

5) ¢usudeckoro BoCHUTAaHUSA, (OPMHUPOBAHHS KYJIBTYPhl 370POBbS K HSMOLMOHAIBHOIO
OJlaromnosyuus:

MMOHUMaHWE W peaju3anus 3J0pOoBOro M Oe30macHOro obpasza XKWM3HHM (3I0pOBOE MHUTAHHE,
COOJIOZICHHE TUTUCHUYECKHUX IMPABWI M HOPM, COAIAaHCUPOBAHHBIM PEKUM 3aHITHH U OTABIXA,
peryiaspHas ¢u3MYEcKas aKTHUBHOCTh), OCEPEKHOIr0, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHHS K COOCTBEHHOMY (PM3MYECKOMY U TICUXHYECKOMY 3/I0POBBIO;

MMOHUMaHWE IICHHOCTH MPaBWJI UHIUBHAYATHHOTO U KOJUICKTUBHOTO 0€30MacHOTO MOBEICHUS
B CUTYAILUAX, YTPOKAIOIIUX 3J0POBBIO U JKU3HU JIFOJICH;

OCO3HAHUE TIOCIEACTBUI ¥ HEMPUATUS BPEAHBIX MPUBBIUEK (YyIOTPEeOJICHHsS aIKOTOoJId,
HapKOTHUKOB, KYpEHUs)

6) Tpy1OBOTO BOCIIUTAHUSI:

TOTOBHOCTB K TPY/Y, OCO3HAHHE IICHHOCTH MacTepPCTBa, TPYIOIO0HE;

TOTOBHOCTh K AaKTUBHOM JESATEILHOCTU TEXHOJOTMYECKOW M COIMaJbHOW HamlpaBJIE€HHOCTH,
CIIOCOOHOCTh ~ MHHMIIMUPOBATh, IUIAHUPOBATH M CAMOCTOSITEIbHO  BBINOJHATH — TAaKYyIO
JIeSITEIILHOCTD;

WHTEpEC K paIMYHbIM cdepaM MpoPecCHOHATBHON IEATCIIEHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BBIOOp OyayIeii mpodeccruu u peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE TJIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO M CaMOOOPA30BAaHHWIO HAa IPOTSHKESHUH BCEH
JKU3HH;

7) 9KOJIOIMYECKOTO BOCITUTAHUS:

9KOJIOTHUECKH IIeJIeCo00pa3Hoe OTHOLICHHE K MPUPOAE KaK MCTOYHHKY >KM3HH Ha 3emie,
OCHOBE €€ CyIIIECTBOBAHUS;

MOBBIIIEHHE YPOBHSA JKOJIOTHYECKOW KYNbTYphl: TPHOOPETEHUE OIbITa T[UJIaHHPOBAHUS
MOCTYIKOB M OLIEHKH UX BO3MOKHBIX MTOCIEACTBUM I OKPYXKAIOIIEH CPEBI;

OCO3HaHHeE T100aTBLHOrO XapaKTepa IKOJOTHIECKUX MPOOJIeM U MyTel X peleHus;

CIOCOOHOCTH UCIIOJIH30BaTh MPUOOPETaEMbIE MPU U3yUYE€HUU OUOJIOTUN 3HAHUS U YMEHHUS TIPH
pelieHnuu mpo0ieM, CBA3aHHBIX C PAllMOHAIBHBIM MPUPOAOIOIE30BaHNEM (COOTI0ICHIE TTPABHII
MOBE/ICHUSI B MPHUPOJE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHS B JKOCHUCTEMAX, OXPAHY
BUJIOB, 3KOCUCTEM, Ouochepsl);

AKTUBHOE HEMPUATHE ACHUCTBHI, IPUHOCAIIMX BPEIl OKPYKAKOIIEH NPUPOIHON Cpelie, YMEHHUE
MPOTHO3UPOBATH HEOIATONMPUSITHBIE IKOJIOTUYECKUE TTOCIEACTBHS IPEATPUHUMAEMBIX TeHCTBUI
Y MIPEOTBpALIATh HX;

HaJIMYME Pa3BUTOIO HKOJOTHMYECKOIO0 MBILUIEHUS, OKOJOTMYECKOW KYJIbTYpPhl, OIBITA
JIEATEIIbHOCTH  DKOJOTMYECKON  HANpaBJIEHHOCTH, YMEHHS PYKOBOACTBOBAaTbCA HWMH B
[I03HABATEJIbHOM, KOMMYHUKATUBHOW M COLMAJIBbHOW ITPAKTHUKE, T'OTOBHOCTHM K YYacTHUIO B
MPAKTUYECKOM IESITETbHOCTH AKOJIOTMYECKOW HAMPABIEHHOCTH;

8) 1IeHHOCTH HayYHOTO TTO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH W OOINECTBEHHOW NPAKTHKH, OCHOBAHHOTO HAa JUANOre KYJIbTYp, CIIOCOOCTBYIOIIETO
OCO3HAHUIO CBOErO MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEPLICHCTBOBAHHUE SI3BIKOBOM M YUTATEIBCKOM KYJIbTYpPhl KaK CpPEICTBA B3aUMOJIECHCTBHUS
MEXKy JIFOJIbMHU ¥ TTO3HAHUSI MUPA;



NOHUMaHHe crneuu(puKd OHOJOTHMM KaK HayKH, OCO3HaHMA €€ poiu B (HOPMUPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHHUS, CO3/1aHUU LIEJIOCTHOTO MPEACTABICHUs 00 OKpYXKaroIieM
MHUpEe KaK O EIMHCTBE NPUPOABI, YeIOBEeKa U OOIIecTBAa, B TO3HAHUM TMPUPOIHBIX
3aKOHOMEPHOCTEH U PeLICHUH IPOOIeM COXpaHEHHs IPUPOTHOIO PABHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTH OHMOJOTMH ISl COBPEMEHHOW IMBHIM3AIMH: OOECIICYCHHUS
HOBOI'O YPOBHS pa3BUTHs MEAMLMHBI, CO3JaHME MEPCHEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX
pemarb pecypcHble MpoOIeMbl Pa3BUTHS YEJIOBEUYECTBA, MIOMCKA ITyTEeH BBIXOJA U3 TI00ATBHBIX
9KOJIOTUYECKUX MPoOseM U obecrieueHus nepexoa K ycToMuMBOMY pa3BUTHUIO, PALIMOHATIBHOMY
UCTIOJIB30BaHUIO MIPUPOIHBIX PECYPCOB B (HOPMUPOBAHHIO HOBBIX CTAHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B IOJIyY€HHM OHMOJIOIMYECKMX 3HAHMM B LEJAX MOBBILIEHUs OOIIeH
KYJIBTYpBl, €CTECTBEHHO-HAyYHOH TIpaMOTHOCTH, KaK COCTaBHOH 4YacTH ()yHKIHOHAJIHHON
IPaMOTHOCTH 00y4JaroLuxcs, GopMupyemMoi npu U3y4eHnu OnoIoruuy;

NOHMMAaHHUE CYIIHOCTH METOJOB IIO3HAHMSA, HCIOJNb3YEMBIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCHOJb30BaTh I0JlydaeMble 3HAHUS Ui aHalu3a M OOBSICHEHUS SIBICHHUH
OKpPY)KAaIOIIET0 MHpa M NPOHCXOIAIMX B HEM HM3MEHEHUH, yMEHHE JeiaTh OOOCHOBaHHbBIE
3aKJIIOYEHUsT HAa OCHOBE HAaYYHbIX (AKTOB M HMEIOIIMXCS JAHHBIX C LEJIbI0 IOJIy4eHHs
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIBHO MCII0JIb30BaTh OMOJOTMUECKUE 3HAHUS JJIs pelieHus mpolieM
B PEAbHBIX )KU3HEHHBIX CUTYAIHIX;

OCO3HaHME IIEHHOCTH HAayYHOW JEATEeIbHOCTH, IOTOBHOCTb OCYILECTBIATH INPOEKTHYIO M
UCCIIEIOBATEIIBCKYIO eI TEIbHOCTh HHANBHIYATBHO H B TPYIIIIE;

TFOTOBHOCTb M CIIOCOOHOCTb K HENpPEpPHIBHOMY OOpa30BaHUI0 U €aMOOOpa30BaHUIO, K
AKTUBHOMY TIOJIYY€HHUIO HOBBIX 3HAHHWHA IO OHWOJOTMM B COOTBETCTBHHM C >KW3HEHHBIMHU
MOTPEOHOCTSIMHU.

METANPEAMETHBIE PE3YJIbTATHI

MeTtanpeameTHble pe3yiabTaThl OCBOEHUS yueOHoro mnpeamera «buomorus» BKIHOYAIOT:
3HaUUMBIC IS (DOPMHPOBAHUS MHPOBO33PEHUS  OOYYAIOMIMXCS  MEKIUCIUTUTHHAPHBIC
(MeXmpeaIMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIINE [IEJIOCTHOCTh HAYYHON KapTHUHBI MUPa
U crienuuKy METOJIOB IMO3HAHUS, UCTIOIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPIHs,
SBIIEHUE, TPOIECC, CHCTeMa, HAy4YHBIM (aKT, MPHUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEeOopHsi, WCCIIeIOBaHNEe, HAONIOJCHUE, U3MEpPEHUE, DKCIIEPUMEHT U APYTuX), YHHUBEPCAIbHBIC
yueOHbIe JeicTBUS (TMO3HaBaTeIbHbIE, KOMMYHUKATHBHBIC, PETYISTHUBHBIC), 00ECIEUNBAOIINE
dbopmupoBanre (YHKIIMOHATIHLHON TPAMOTHOCTH M COLMAIBHON KOMIIETCHIIMH OO0YyJarouiuxcs,
CHOCOOHOCTh oOyJaromuxcs HCII0JIb30BaTh OCBOCHHBIE MEXAUCIUIIIMHAPHBIE,
MHPOBO33PEHUYECKHE 3HAHWUS M YHUBEpPCaJIbHbIE Y4YeOHBIC IEHCTBHS B IIO3HABATEIbLHOW U
COIIMAIbHOM MPAKTHKE.

MeranpeameTHbie pe3yabTaThl OCBOCHUS TMPOTPAMMBI CpEIHEro oO0Iero o0pa3oBaHUS
JIOJIKHBI OTpaXaTh:

OBnageHne yHUBepCcaIbHBIMHU YU€OHBIMH [TO3HABATEIbHBIMH JIEHCTBUSAMU:

1) Ga3oBbIe JIOTHYECKUE ICHCTBHS:

CaMOCTOSITENIbHO  (hOpMYyIMpOBaTh W aKTyalM3HpoBaTh NpolieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

MCIIOJIb30BaTh NP OCBOCHHUM 3HAHUI MPHUEMBI JJOTUYECKOIO MBIIUIEHUS (aHAlIW3a, CUHTE3a,
CpaBHEHHUA, KiIaccu(PpUKaIMKM, OOOOIIEHUS), PACKPBIBATH CMBICT OHOJOTHYECKUX TOHSATUH
(BBLAETATH UX XapaKTepHbIE MPU3HAKY, YCTAHABIMBATh CBS3U C IPYTUMU MOHATHIMH);

ONpeAeNaTh LU JeATENIbHOCTH, 3a/aBas IapaMeTpbl W KPUTEPUU HUX JIOCTHXKEHUS,
COOTHOCHTB PE3YJIbTaThl AEATEILHOCTH C IIOCTABICHHBIMU LIENISIMU;

UCIIONIb30BaTh OWOJIOTMYECKUE TOHATUS s OObsCHEHHS (AKTOB M SBJICHUN >KUBOUN
IIPUPOJIBI;



CTPOUTH JIOTHUECKUE PACCYXIEHUS (MHIYKTUBHBIC, NEIYKTHUBHBIC, TI0 aHAJIOTUH), BBISBIATH
3aKOHOMEPHOCTH U IPOTHBOPEUMS] B PACCMATPUBAEMBIX SIBJICHUAX, (POPMYIUPOBATH BBIBOJBI U
3aKJIF0UYEHUS;

IPUMEHATh CXEMHO-MOJICJIbHBIE CPEACTBA JJs IPEACTaBICHUS CYIECTBEHHBIX CBs3ell u
OTHOILIEHWIA B M3y4aeMbIX OHMOJIOTMYECKHX OOBEKTaX, a TAKXKe MPOTUBOPEUYMU Pa3HOrO poja,
BBISIBJICHHBIX B PA3JIMYHBIX MH(MOPMALMOHHBIX UCTOYHHUKAX;

pa3pabaThIBaTh IUIaH PELICHUS MPOOJIEMBI C YUETOM aHATM3a UMEIOIIUXCS MaTepHAIbHBIX U
HeMaTepHUaIbHbIX PECYpPCOB;

BHOCUTb KOPPEKTUBBI B JE€SATEIbHOCTb, OLIEHUBATH COOTBETCTBUE pE3YJIBTATOB LEISIM,
OLIEHUBATh PUCKH ITOCIIEICTBUI NeATEIbHOCTH;

KOOPJAMHUPOBaTh U BBINOJHATH pabOTy B YCIOBHUSX pPEATBHOrO, BUPTYAIbHOIO U
KOMOMHUPOBAaHHOT'O B3aUMOJACHCTBUS;

pa3BUBATh KPEATHMBHOE MBIIUICHUE MIPH PEILICHUH )KU3HEHHBIX TPOOJIEM.

2) 6a30BbIC HCCIIEIOBATEIbCKUE ICHCTBUSL:

BJIa/IETh HABbIKAMHU Y4YEOHO-UCCIIEOBATEIbCKOM M TPOEKTHON JESITENbHOCTH, HaBbIKAMHU
paspelieHus: npoodiieM, COCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOMCKY METO/I0B
pelIeHUs PaKTUYECKUX 3314, IPUMEHEHUIO Pa3IMUHbIX METO/I0B IT03HAHUS;

UCIOJIb30BaTh Ppa3IMyHble BUJAbI JEATEIBHOCTH 10 TIOJIYYCHHIO HOBOI'O 3HAHUS, €ro
MHTEPIpPETAlNH, MPEOOPA30BAaHUI0O U MPUMEHEHHIO B YYEOHBIX CHUTYaIMsIX, B TOM YHCIE TpPU
CO3JIaHUM Y4EOHBIX M COLIMATIbHBIX IPOEKTOB;

(¢bopMupOBaTh HAy4YHBIH THI MBIIUIEHUS, BJIAJETh HAyYHOM TEPMHHOJIOTHEH, KIIOYEBBIMU
HOHATUSAMH U METOAAMU;

CTaBUTh U (POPMYTUpPOBaTH COOCTBEHHBIE 33aJaud B 00pa30BATENbHON AEATENBHOCTH W
KU3HEHHBIX CUTYaLlUsX;

BBISIBJISITH IPUYUHHO-CJICACTBEHHBIE CBSI3U M aKTYaJIU3UPOBATh 33Jady, BbIBUIATh THIIOTE3Y
e pelleHus, HAXOOUTh apryMEHThl Ul JOKa3aTelbCTBa CBOMX YTBEP)KICHUH, 3a1aBaTh
napamMeTpsl ¥ KPUTEPUU PEIICHUS;

aHaAJM3UPOBaTh NOJYYECHHBIE B XOJE PEILICHUs 3aJaud pe3ysibTaTbl, KPUTUYECKH OLIEHUBATh
UX JOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM, OL€HUBATh IPUOOPETEHHBIN OIBIT;

OCYIIECTBIISATh II€JICHANIPABIIEHHBIM MOKMCK IEepeHoca CPEeACTB M CIOCOOOB JEHCTBUS B
pohecCHOHANBHYIO CPey;

YMETb  TEPEHOCUTh  3HAHUS B  [IO3HABATEIbHYIO M  HIPAKTHUECKYI0  00JacTH
KU3HEJEATEIIBHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTeil;

BBIJIBUTaTh HOBBIE WJEW, IpejylaraTb OpPUTHMHAJIbHBIE TMOAXOJIbl U pEIIeHHs, CTaBUTh
po0JIeMBI U 3a/1a4M, JOMYCKAIOLINE aJIbTEPHATUBHBIE PEILICHMUS.

3) pabota ¢ uHpopmarueit:

OpUEHTUPOBAThCSA B Pa3IMYHBIX HCTOYHHMKAX HHQOpMAIUM (TeKCTe y4eOHOro mocoowus,
HAY4YHO-TIOMYJISIPHON JHUTEpaType, OMOJOTHUECKUX CIOBapsX M CIPaBOYHMKAX, KOMITBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIM3UpOBaThb HH(GOPMALMIO PA3JIMYHBIX BHJIOB U (HOpM
IIPEJICTaBJICHUs], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEYMBOCTD;

(dopMynupoBaTh 3alMpochl W TPUMEHATh PA3JIMYHbIE METOAbl IpPU TOUCKE U OTOOpe
O6uonornyeckoit MHGopMaIK, He0OXOIUMOH /7S BHITIOJTHEHUS YUeOHBIX 3a/1a4;

npuoOpeTaTh OMNBIT HCIOJIb30BaHUS HH(GOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH,
COBEpPILEHCTBOBATH KYJIbTYPY aKTHUBHOT'O UCIIOJIB30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BBIOMPATh ONTHUMAJbHYIO (QOpMYy TMpeAcTaBiIeHHs OHOIOrMYEcKOi
uHpopMaLuu (CXeMbl, TpaduKH, TUarpaMMBbl, TAOIUILIbI, PUCYHKH U IPYTOE€);

WCIIOJIh30BaTh HAYYHBIM S3BIK B KAauyeCTBE CpPEICTBA NpH paboTe C OMOJIOTHYECKOU
uHpopMaLKell: TPUMEHATh XUMHUYECKHe, (PU3NYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dbopmyrel, a0OpeBUaTypy, HOMEHKJIATypy, HCIOJb30BaTh W MPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HATIISIIHOCTH;



BJAJCTh HABBIKAMHM pACIO3HABAaHUS M 3aIIUTHl  MHpOpManuu, HHPOPMAIIMOHHON
0€30I1aCHOCTH JINYHOCTH.

OsBnajicHHe YHUBEPCATLHBIMA KOMMYHUKATHBHBIMH JICHCTBUSAMU:

1) obmieHue:

OCYIIECTBIIATH KOMMYHHKAIIMK BO BCEX c(epax KU3HH, aKTHBHO y4aCTBOBAThH B JIUAJIOTE WIIH
JMCKYCCHH TI0 CYIIECTBY OOCYKIaeMol TeMbl (yMEHHE 3aJaBaTh BOINPOCHI, BBICKA3bIBATH
CY)KIE€HHsST OTHOCHTEIBHO BBIIOJIHEHUS TMPEIJaracMoil 3ajaud, YYUTHIBaTh HHTEPECHI U
COIIACOBAHHOCTH MO3ULIMHI APYTUX YUaCTHUKOB JUAJIOra WIN JUCKYCCUN);

pacro3HaBaTh HeBepOaIbHBIC CPEICTBA OOIIEHHS, IOHUMATh 3HAYCHUE COIMAIBHBIX 3HAKOB,
MMpCaAIIOCbIIOK BO3BHUMKHOBCHUA KOH(I)JII/IKTHBIX CHTyaHHﬁ, YMCThb CMATYATh KOH(bHHKTBI 1 BECTU
IIEPETOBOPBI;

BJIAACTh PpPa3JIMUHBIMU CHOCOGaMI/I OGH.[CHI/ISI u B3aHMOIICI>iCTBPISI, INOHUMATb HAMCPCHUA
JPYTUX JIIOJIEH, MPOSIBIIATH YBAKHUTEIBHOE OTHOMIEHUE K COOECETHUKY U B KOPPEKTHOU (opMme
(bOpMYIHPOBATH CBOM BO3PAKEHHS;

Pa3BEPHYTO M JIOTMYHO W3JIaraTh CBOKO TOYKY 3PEHUSI C HCIIOJIb30BAHUEM S3BIKOBBIX CPEJICTB.

2) COBMECTHas ICATEIIbHOCTb:

MOHMMATh U MCIIOJB30BATh MPEUMYIIECTBA KOMAHAHOW W WHIUBUAYAIbHONH pabOThl NpHU
peleHny OMOIOTNYeCKOl MpobsieMbl, 000CHOBBIBaTh HEOOXOAUMOCTh IPUMEHEHUS TPYIIIOBBIX
(dbopM B3aMMOEUCTBYSI IPU pELIEHUH YUeOHOU 3a/1auH;

BbIOMpPATh TEMAaTHKy M METOAbl COBMECTHBIX NEHCTBUH C y4€TOM OOLIMX HHTEPECOB M
BO3MOKHOCTEH Ka)KJIOTO 4ICHA KOJUIEKTHBA,

IIPUHUMATD 1I€JI1 COBMECTHOM JEATEIBHOCTH, OPraHU30BbIBaTh U KOOPAMHUPOBATH JECHCTBUS
0 €€ JOCTHKEHHIO: COCTABJIATH ILIAH JCHCTBUM, PacCHpeneisiTh PO C YYETOM MHEHUU
YYaCTHHUKOB, 00CYXJaTh Pe3yJIbTaThl COBMECTHON pabOThI;

OLICHMBATh KaYeCTBO CBOETO BKJIAJa M KaKJIOT0 Y4aCTHHUKA KOMaH/bl B OOLIUI pe3ysbTaT 1o
pa3paboTaHHBIM KpUTEPUSIM;

IpejjlaraTb HOBBIE IIPOEKTHI, OLEHUBATH HJEH C IMO3ULUU HOBU3HBI, OPHUIMHAJIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIIATh O3UTUBHOE CTPATErMYECKOE MTOBEJCHUE B PA3JINYHBIX CUTYALUsIX, IPOSBIIATH
TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

OBnazneHne yHUBEPCAIBHBIMU PETYJISITUBHBIMU JCHCTBUSIMMU:

1) camoopraHu3amus:

UCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS JUISI BBISIBIEHUS NPOOJIEM U UX PELIeHUS B )KU3HEHHBIX
Y Y4EOHBIX CUTYaLIUSX;

BbIOMpPATh Ha OCHOBE OMOJIOTMUECKUX 3HAHUH LIeNeBble U CMBICIIOBBIE YCTAHOBKH B CBOMX
JIEUCTBUAX M IMOCTYNKAaxX MO OTHOIIEHUIO K >KMBOM MPHUPOJIE, CBOEMY 3I0POBBIO M 3JI0POBBIO
OKPYKaIOILHUX;

CaMOCTOSITENIbHO OCYILIECTBIISITh [M03HABATENbHYIO JESTENbHOCTb, BBISABISATH IPOOJIEMBI,
CTaBUTh U (OPMYJIHUPOBaTH COOCTBEHHBbIE 337a4l B 00pa30BATENbHOM JEATETBHOCTH H
JKU3HEHHBIX CUTYalMsIX;

CaMOCTOSITENIFHO COCTaBIIATh IUIaH pelieHHs MpoOieMbl C y4ETOM HMEIOIIUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHU;

JlaBaTh OLIEHKY HOBBIM CUTYaLlUsM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MIPEANOYTEHUH;

JieNaTh OCO3HAaHHBIN BBIOOP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTD 3a PELICHHE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBaTh ()OPMHUPOBAHUIO U MPOSBICHUIO HIMPOKON SPYIUIMHM B pa3HBIX OOJIACTIX
3HAHUU, TOCTOSIHHO TOBBIIIATH CBOIM 00pa30BaTEIbHBINA U KYJIbTYPHBIH YPOBEHb.



2) CaMOKOHTPOJIb:

JIaBaTh OICHKY HOBBIM CHTYallUsiM, BHOCHTh KOPPEKTHBBI B JEATEILHOCTh, OIICHHBATH
COOTBETCTBHUE PE3y/IbTATOB LIEIISIM;

BJIaJICTh HABBIKAMU ITO3HABATEIbHOW peICKCHN KaK OCO3HAHHUS COBEPIIAEMbIX JICUCTBHU U
MBICJTUTENIBHBIX MPOIECCOB, UX PE3yJIbTATOB U OCHOBAHMIA, MCIOJIH30BATh MPUEMBI pediiekcuu
TSl OLICHKU CHTYAI[MH, BHIOOpA BEPHOTO PEIICHUS;

yYMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PEIICHHUS 10 UX CHIKCHHIO,

NPUHUMATh MOTHBBI M PI'YMEHTBI IPYTUX TPU aHATU3E PE3YJIbTATOB JACSTEIbHOCTH;

3) npuHsaTHE CCOS U IPYIHX:

MPUHUMATH Ce0sl, TOHMMAsi CBOM HEJOCTATKU M JIOCTOMHCTBA;

NPUHUMATh MOTUBBI U @pT'YMEHTHI PYTUX [P aHAIN3E PE3yJIbTATOB JACATEIbHOCTH;
MpU3HABaTh CBOE MIPABO U MPABO JAPYTUX HA OIIUOKH;

pa3BUBATh CIIOCOOHOCTH TIOHUMATh MHP C ITO3UIMH APYrOro YeI0BEKa.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenmerHble pe3ynbTaThl ocBoeHHsl nporpamMMbl COO mo Ouosoruu Ha 06a30BOM ypOBHE
BKJIIOUAIOT crienugpuyeckue i yueOHoro npeamera «buonorusy» HaydHble 3HAHUS, YMEHUS U
crocoObl JeMCTBUH IO OCBOCHMIO, HHTEpHpETallMd U IpeoOpa3oBaHUIO 3HAaHUM, BH[bI
NEeSITEILHOCTH TI0 MOJIyYeHHIO HOBOTO 3HAHHS M NMPHUMEHEHHWIO 3HAHUH B PAa3IMYHBIX YYEOHBIX
CUTyallUsX, a TaKKe B PEAIbHBIX >KU3HEHHBIX CHUTYalUsX, CBS3aHHbIX C Ouojoruei. B
porpaMMe TpeAMETHBIE Pe3yJIbTaThl MPEACTABICHBI IO ToJaM 00yUeHHS.

[IpeameTHBIE pe3yNbTaThl OCBOCHHS y4deOHOro mnpeamera «buonorus» ¢ 10 knacce NOTKHBI
OTpaXkaTh:

c(OpMUPOBAHHOCTh 3HAHUUW O MECTE€ U poJiM OHOJIOTUM B CHCTEME HAYYHOI'O 3HAHHS
€CTECTBEHHbIX HayK, B ()OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa U
HAyYHOTO MUPOBO33pPEHUS, O BKJIAJI€ POCCUNCKUX U 3apYOEKHBIX YUEHBIX-OMOJIOrOB B pa3BUTHE
6uosornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa Ul PEeLIeHUs ) KU3HEHHBIX 3a/1a4;

YMEHHME PacKpbIBaTh COJEp’KaHUE OWOJIOTMYECKUX TEPMHHOB U TOHSATHUI: JKHU3Hb, KIETKA,
opraHusM, Merabonu3sM (0OOMEH BeImeCTB M  IpEBpalleHue DSHEpPruu), TIoMeocTa3’
(camoperynsuusi), YpOBHEBasl OpraHu3alMsl JKUBBIX  CHCTEM, CaMOBOCIPOHU3BEJIECHUE
(penpoyKuus), HaCIeCTBEHHOCTh, U3MEHYMBOCTh, POCT U PA3BUTHE;

YMEHHME u3Jlaratb OMOJOTMYECKHe Teopuu (KJIETOYHAs, XPOMOCOMHAas, MYyTal[MOHHas,
LEHTpaJlbHas JO0rMa MOJIEKYJIsspHOM Ouonorun), 3akoHsl (I'. Mengens, T.Moprana, H.
W. BaBuiosa) u yueHus (0 EHTpax MHOroo0pa3usi U IPOUCX0XKIEHUS KyJIbTYpHbIX pacTreHuid H.
W. BaBusnosa), onpeAesnsaTh IPaHULbl UX TPUMEHUMOCTH K JKUBBIM CUCTEMAM;

YMEHME BJIaJIETh METOJaMU HAy4yHOrO IO3HAHHWA B OMOJOrMM: HAOJIIOJEHHE M OIHCaHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBIECHUH, OpraHu3alus M MpoBeJeHHE OUOJOTHYECKOro
DKCIIEPUMEHTA, BBIIBM)KCHHE TMIIOTE3bl, BBISIBICHUE 3aBUCUMOCTH MEXKIy HCCIENYEMBIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJIyY€HHBIX DPE3YyJIbTaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHA,
TEOPHI U 3aKOHOB, YMEHHE JI€JIaTh BBIBO/IBI HA OCHOBAHUH MOJyYEHHBIX PE3YJIbTAaTOB;

YMEHME BBIJEIATH CYIIECTBEHHBIE INPU3HAKKM BUPYCOB, KIJIETOK IPOKAPUOT M JYKapHOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH MPOIIECCOB: OOMEHa BEIIECTB U
IPEBpalleHUs] SHEPTUU B KIETKe, (OTOCHHTE3a, MIACTUYECKOTO U IHEPreTHUECKOoro oOMeHa,
XEMOCHHTE3a, MHUTO3a, MEW03a, OIUIOJOTBOPEHUS, PA3MHOKEHUS, UHIAUBUIYAIIBHOIO Pa3BUTHUS
opraHusma (OHTOTeHe3);

YMEHHME MPUMEHSTH IMOJyUYEHHBbIE 3HAHUS A1 OOBACHEHUS OMOJOTMYECKHX IPOLIECCOB U
SIBJICHUH, /ISl IPUHATHS NPAKTUYECKUX PEIICHUH B MOBCETHEBHOM JKU3HHU C 11€JIbI0 00eCTIeYeHUs
0€30MacHOCTH CBOEr0 3JI0POBbS U 37I0POBbSl OKPYKAIOIIUX JIIOJIEH, COOJIIO/IEHUs HOpM
IPaMOTHOTO TOBEJEHUsI B OKpYXalolleil NpUpoOIHON cpene, MOHMMaHHE HEO0OXOIMMOCTH



WCIIOJIb30BaHUsl JOCTHKCHUI COBPEMEHHON OMONIOTMH W OMOTEXHOJOTHH IJs palrOHAIBHOTO
MPUPOIONOIB30BAHUS;

YMEHHE peliaTh »JJEMEHTApHBIE TEHETUYCCKUE 3a/Jaddl Ha MOHO- H JUTHOPHUIHOE
CKpEeIlMBaHKE, CIEIIEHHOE HACJeI0BaHUE, COCTABIATh CXEMbl MOHOTMOPUHOTO CKPEUIMBAHUS
JUTSI TIpE/ICKa3aHus HaCleI0BAHUS TPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBIMOJHATH Ja0OpaTOpHbIE U MpaKTUYEeCKHe padoThl, COOMIOIaTh MpaBuUia MpU
paboTe ¢ yaeOHBIM U JIA0OpATOPHBIM 000PYAOBAHUEM;

YMEHHE KpPUTHYECKH OLIEHWBAaTh W HWHTEPIPETUpPOBaTh HH(POpMaLMIO OHUOJIOTHYECKOTO
COJIepKaHUsl, BKIIIOYAIONIYIO TICEBJOHAYYHBIC 3HAHUS W3 Pa3IMYHBIX HCTOYHUKOB (CPEICTBA
MaccoBOM MH(OpMaLNK, HAYYHO-TIONYJSPHBbIE MaTEePHUalbl), ITUHUECKHUE ACTIEKThl COBPEMEHHBIX
HCCIIEIOBaHUI B OMOJIOTHH, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBbIE U YCTHBIE cOOOUIeHHs, 00o0Ias
OMOJOTUYECKYI0 HMH(POPMAIIMI0 H3 HECKOJBKMX WCTOYHHKOB, TPAaMOTHO HCIOJIb30BaTh
MOHSATUHHBIN anmapat OHOJIOTHH.

[IpenmMeTHbIe pe3ynbTaThl OCBOCHHs yuyeOHOro mpenmera «buonorus» 6 11 kiacce JOMKHbBI
OTpaXkaTh:

c(OpMUPOBAHHOCTh 3HAHUW O MECTE€ U pOJIM OHOJIIOTMU B CHCTEME HAYYHOTO 3HAHHS
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUNMCKHUX U 3apYOEKHBIX YUEHBIX-OUOIOrOB B pa3BUTHE
O6uonornu, PyHKIIMOHAIBHOW TPaMOTHOCTH YEJIOBEKa IS PELICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJIEpP’KaHUE OMOJOTHYECKUX TEPMUHOB U MOHSITUNA: BHUJ, MOMYJSIUS,
reHo(OH, dSBONIONMS, JBIWXKYIUME CHIBI ((aKTOPBI) 3BOJIONUHU, MPUCIOCOOICHHOCTD
OpraHU3MOB, BHUJ000pa3OBaHUE, SKOJOrHYecKHe (AKTOPhl, HSKOCUCTEMa, MPOAYICHTHI,
KOHCYMEHTBI, PeIYIEHTHI, IENH MUTaH!s, YKOJOrHYecKasi mupaMuaa, OuoreomneHos, onocgepa;

YMEHHE H3jlaraThb Owuonoruueckue teopun (dBomronnoHHas Teopuss Y. JlapBuHa,
CUHTETHYECKas TEOpHUsl HBOJIIOLMU), 3aKOHBl U 3aKOHOMEPHOCTH (3apoabliieBoro cxojacrsa K.
M. Boapa, uepenoBaHus rIaBHBIX HampaBleHUi u mytei sBomonnu A. H. CeBepiioBa, yueHus o
ounoctepe B. U. BepHaickoro), onpeaensTs TpaHUIBI UX TPUMEHUMOCTH K )KHBBIM CHCTEMaM;

YMEHHE BJIAJETh METOJaMU HAy4YHOTO MO3HAHHMA B OHMOJOTHH: HAOIIOJCHHE M OIHCAaHUE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHUH, OpraHu3alus ¢ MpPOBEAEHHE OHOJIOrHYEeCKOro
DKCIEPUMEHTA, BBIIBWKEHUE THMIIOTE3bl, BBISABICHUE 3aBUCHUMOCTH MEXIY HCCIEIyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJYyYEHHBIX PpEe3yJbTAaTOB, HCIIOJIb30BAHHBIX HAy4YHBIX IMOHSATHUH,
TEOpUH U 3aKOHOB, YMEHHE JIENIaTh BBIBOJbI HA OCHOBAHUU TOJYYEHHBIX PE3YJIbTATOB;

YMEHME BBIIEATh CYIIECTBEHHbIE MPU3HAKU CTPOCHHSI OMOJIOTMYECKUX OOBEKTOB: BHUJOB,
HOMYJSALUM, TMPOAYIEHTOB, KOHCYMEHTOB, pEIYLIEHTOB, OHOr€OIEHO30B U HKOCUCTEM,
OCOOEHHOCTH  NPOIECCOB:  HACIEACTBEHHON  HM3MEHYMBOCTH, €CTECTBEHHOTO  0TOOpa,
BU000pa30BaHus, MPUCIIOCOOIEHHOCTH OPraHU3MOB, JEHCTBHS KOJIOTMYECKUX (PaKTOPOB Ha
OpraHU3MBbl, IEPEHOCA BEIIECTB U MMOTOKA YHEPIHH B SKOCHCTEMAX, aHTPONOI€HHBIX W3MEHEHUN
B JKOCHCTEMaxX CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OHOr€OXMMHYECKHUX LHUKIOB B
ouocdepe;

yYMEHUE NPUMEHSTH IOJyYeHHbIE 3HaHMSA Ui OOBSCHEHHS OHMOJIOTMYECKMX NpPOLIECCOB U
SBJICHUH, 1151 IPUHATUS NPAKTUUECKUX PEIIEHUI B OBCEIHEBHOM KU3HHU € LENIbI0 O0eCTieueHust
0€30IIaCHOCTH CBOETO 37I0POBbS U 3/I0pPOBbSl OKPYKAIOLIUX JIIOJIEH, COOMIONEHUSI HOPM
rPaMOTHOTO TOBEACHHUS B OKpYXKarolled MNPUPOAHON cpele, MOHMMaHHe HeoOXOIUMOCTH
MCIIOJIb30BaHUs JOCTUKEHUU COBPEMEHHOU Ouonoruu Ui paloHaIbHOTO
MPUPOIONOIB30BaAHUS;

YMEHHUE pelIaTh »JIEMEHTapHble OMOJOTHMYECKHE 3a/lauM, COCTAaBJIATH CXEMBI IEpeHoca
BEIIECTB U SHEPTUU B KOocHcTeMax (L[eNH MUTaHusA);

YMEHHUE BBINOJIHATH Ja0OpaTOpHblE M TNpaKTUUYecKue paboThl, coOII0AAaTh MpaBWiIa HpU
paboTte ¢ yueOHBIM U JIabOpaTOPHBIM 000PYAOBAHUEM;



YMEHHE KpPUTUYECKH OIICHWBAaTh W WHTEPIPETUPOBATh HH(POpPMANHIO OHUOJIOTHYECKOTO
COJIep’KaHusl, BKIIIOYAIOLIYIO TICEBJOHAYUYHbIE 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (CpElICTBa
MaccoBoi HWH(OpMANMK, HAYYHO-TIOMYJSIPHBIE MAaTepHalbl), paccMaTpUBaTh TII0OATbHBIC
9KOJIOTHYECKHE MPOOIEMbl COBPEMEHHOCTH, (DOPMUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO
HO3ULHIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MUCHbMEHHBbIE U YCTHBIE CcOOOUIeHHs, 00o00IIas
OMOJIOTUYECKYI0 HMH(POPMAIIMI0 M3 HECKOJBKMX HCTOYHHUKOB, TPAMOTHO WCIOJIh30BATh
MOHSATUHHBIN anmapat OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne  HammeHoBaHME pa3JenoB U TEM NPOrpaMMBbl

n/m

1 buonorus xak Hayka

2 JKuBble cucTeMbl U UX OpraHu3alus

3 XUMHUYECKUI COCTaB U CTPOCHUE KIIETKU

4 KuzHenesTenbHOCTh KIETKH

5 Pa3smHOXeHMe U HHANBUIYAIbHOE PA3BUTHE
OpPTraHHU3MOB

6 HacnencTBeHHOCTh M M3MEHYHBOCTH OPTAaHU3MOB

7 Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHHI

8 PesepBHOe Bpems

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

11 KJIACC
Ne n/n HaumeHnoBaHue paszienos U TeM MporpamMmbl

o b~ W NP

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

DBOJIIOIIMOHHAsS OMOJIOTHS

Bo3HukHOBEHHE U pa3BUTHE KU3HU Ha 3eMIie
OpranusMbl 1 OKpyKarolas cpea
Coo011ecTBa ¥ 3KOJIOTHUYECKHAE CHCTEMBI
PesepBHOE Bpemst

KonunuectBo uacoB

Bcero KontposbHbie IIpakTrueckue
paboThl paboThI

2 0.5

1

8 1

6

5 1

9 1.5

3

0

34 0 4

KonnuecTBo 4acos

Bcero KontposnbHbie [IpakTnueckue
paboThI paboThI

9 1

9 0.5

5 1

9

2

34 0 2.5

DnextpoHHbIe (UG POBEIE) 00pa3oBaTEIbLHBIC
pecypcehl

bubmmoreka L{OK https://m.edsoo.ru/7f41¢c292
bubmmoreka LIOK https://m.edsoo.ru/7f41¢c292
bu6mmoreka L{OK https://m.edsoo.ru/7f41¢c292
bu6mmoreka L{OK https://m.edsoo.ru/7f41¢c292
bu6mmoreka L{OK https://m.edsoo.ru/7f41¢c292

bubmmoreka L{TOK https://m.edsoo.ru/7f41¢c292
bub6mmoteka L{TOK https://m.edsoo.ru/7f41¢c292
bubmmoreka L{TOK https://m.edsoo.ru/7f41¢c292

DnekTpoHHbIe (IUPPOBHIE) 0Opa3oBaTEIHHBIC
pecypcsl

bubmmoteka I{OK https://m.edsoo.ru/7f41cc74
bubmmoteka I{OK https://m.edsoo.ru/7f41cc74
bubmmoteka I{OK https://m.edsoo.ru/7f41cc74
bubmmoteka L{OK https://m.edsoo.ru/7f41cc74
bubmmoteka I{OK https://m.edsoo.ru/7f41cc74
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