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HOACHUTEJBHAA 3AIIMCKA

[Ipu pa3paboTke mnporpaMMmbl MO OHOJOTHHM TEOPETUYECKYIO OCHOBY JUIS
OTIpe/eTICHUs] TMOAXO0M0B K (DOPMHUPOBAHHIO COACPKAHHUS Y4EOHOTO TMpeaMeTa
«buonorusiy  cocraBuwiM: KoHuentryaiabHele nonoxeHus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeJied, COJep>KaHusi, pe3yJbTaToB OOy4YeHHS WU
TpeOOBaHMI K YPOBHIO MOATOTOBKHU BBIITYCKHUKOB, MOJIOKEHHSI 00 OOIIUX LEISIX U
NPUHIINIAX, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE CHCTEMBI CpPEIHETO
obmero oOpazoBanuss B Poccuiickoit denepanuu, a Takke MOJOXKEHUS O
cnenuduke Ouonoruu, €€ 3HAYCHUH B TTO3HAHUU JKUBOU MIPHUPOABI M 00eCTIeueHU!
CYILIECTBOBAaHUSI 4esloBeYecKoro oodiiectBa. COrjacHO Ha3BaHHBIM TMOJIOKEHUSIM,
OTIpe/ieTICHbl OCHOBHBIE (DYHKIIMU TPOTPAMMBI 110 OUOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuonoruu Aa€T MNOpPEACTaBICHUE O MLeAX, o0 oOuen
CTpaTerud OOy4YeHHs,, BOCIHUTAHUS U Pa3BUTHUS OOYyYaIOUIUXCA CpPEACTBAMU
yueOHOro mnpeamera «buonorus», omnpeaenser o00s3aTelbHOE MPEAMETHOE
COJEp)KaHUE, €ro CTPYKTypy, pacmpeleleHne 1o pa3ienaM U TeMmaw,
PEKOMEHIyeMYI0 TIOCIIeI0BAaTENbHOCTh U3YUCHHs YUEOHOr0o Marepuaia ¢ y4éToM
MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBfA3€H, JIOTUKM 0Opa30oBaTEeIbHOrO
npoliecca, BO3pACTHBIX 0COOEHHOCTEN 00yYarOIINXCA.

B mporpamMe 10 OHONOTMM TakXe YYHUTHIBAIOTCA TpeOOBaHUS K
IUIAHUPYEMBIM JINYHOCTHBIM, METalpeIMETHBIM U TPEIMETHBIM pe3yJbTaTam
oOyueHus B (HOPMHUPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIHHOM
JEeATEeNbHOCTH/YUEOHBIX JEHCTBUN OO0YYaloOIUXCs IO OCBOEHUIO COJEP KAHMS
OMOJOrNYECKOro 00pa30BAHMSL.

B mporpamme mo 6monorun (10—11 xmaccel, 6a30BbI YPOBEHB) peai30BaH
OPUHLMII TPEEMCTBEHHOCTM B HU3y4e€HUU Ouosoruu, Onarojgapss 4emy B Heil
MIPOCMATPUBAETCS HANpPABJICHHOCTh HAa pPAa3BUTHE 3HAHUM, CBSI3aHHBIX C
dbopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUS,  IICHHOCTHBIX
OpPUEHTALIUN JIMYHOCTH, SKOJIOTHUECKOTO MBIIUICHUS, IPEICTABICHUI O 3J0POBOM
oOpa3e >XM3HM U OEpeKHbIM OTHOLIEHHUEM K OKpYXarollel NPUpOAHON cpene.
[ToaToMy Hapsimy ¢ U3yueHHEM OOLIEOMOJOTUYECKUX TEOPHM, a TakKe 3HaHWUM O
CTPOCHHH JKMBBIX CHCTEM Pa3HOTO paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOrpaMMe MO OHWOJIOTMH YJEI€HO BHHMAaHUE HCIIOJIb30BAHUIO
MOJyYEHHBIX 3HAHUN B IMOBCEAHEBHOMN JKU3HU JJISl PEIICHUs MPUKIAAHbIX 3aj1a4, B
TOM 4YHCle: NPO(UIAKTUKU HACIEACTBEHHBIX 3a00J€BaHUU YelIOBEKa, MEIUKO-
Te€HETUYECKOTO KOHCYJbTHPOBAHUS, 000CHOBaHUs IKOJIOTUYECKHU
[EJIeCO00Pa3HOro0 TOBEACHUS B OKPYXKAIOIIEH NPUPOJHONW Cpeae, aHaiusa
BJIMSIHUSL XO3SMCTBEHHOW JEATEIbHOCTU YE€JIOBEKa Ha COCTOSIHME MPUPOJIHBIX U



MCKYCCTBEHHBIX DKOCUCTEM. Y CHJICHHE BHUMAHUS K IPUKJIAHON HAIIPaBICHHOCTH
yueOHoro mnpeamera «buonorus» mpoAMKTOBAaHO HEOOXOAMMOCTBIO OOECIICUECHHUS
YCJIOBUM JJIsI pelIeHUs OJHOM U3 aKTyaJbHBIX 3a7a4 IKOJbHOI0 OMOJIOTHYECKOTO
oOpa3oBaHus, KoOTOpas mpeamnonaraeT (GOpMHUPOBaHHE Yy  OOyYaroIIMXCA
CIIOCOOHOCTH aJIaliTUPOBAThCA K WM3MEHEHHMSIM JHHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'0 MHpA.

buonorus Ha ypoBHE cpeaHero ooOmero o0Opa3oBaHMS 3aHUMAET BaXHOE
Mecto. OHa obOecrnieunBaeT (OpMHUPOBAHUE Yy OOYUYAIONIUXCS MPEICTABICHUN O
HAyYHOW KapTHUHE MHpA, pacIIupsieT U 0000IIaeT 3HAHUS O KHBOW MPUpPOJE, €€
OTJIMYUTENbHBIX TPU3HAKaX — YPOBHEBOM OpraHM3allid U 3BOJIOIMH, CO3JaET
YCIOBHSI  JJIs:  TIO3HAHHWS  3aKOHOB  JKMBOW  TNPHUPOABI,  (opMuUpOBaHUS
(yHKUIHMOHAIBHOM TI'PAaMOTHOCTH, HABBIKOB 3J0pPOBOTO M 0Oe30macHoro ooOpasa
YKU3HH, IKOJIOTUIECKOTO MBITIUICHUS, IIEHHOCTHOTO OTHOIIEHUS K KMBOU MIPUPOJIE
U YEJIOBEKY.

Bosbiioe 3HaYeHHEe OMOIOTHS UMEET TaK)Ke NIl PEIICHHSI BOCTIMTATECIIBHBIX U
pa3BUBAIOLIMX  3aJady  cpeaHero oOmero  oOpa3oBaHMs,  COLMAIA3ALUU
oOyuaroruxcs. M3ydenune Omomorun oOecrednBaeT yCciaoBus sl (HOPMUPOBAHUS
WHTEJICKTYabHbIX, KOMMYHHKAIIMOHHBIX U  HWH(GOPMAIIMOHHBIX  HaBBIKOB,
ACTETUYECKOW KYJIbTYpPBI, CIIOCOOCTBYET HMHTETPAIMM OWOJIOTHYECKUX 3HAHUH C
MPEICTABIICHUSIMHU U3 IPYTUX YUCOHBIX MPEIMETOB, B YACTHOCTH, (DU3UKU, XUMHH
u reorpadun. Ha3BaHHbIE MOJOXEHUS O TpEIHA3HAYCHHH Y4eOHOTO MpeaMeTa
«buonorus» COCTaBUIM OCHOBY /I ONpENEJCHUsT MOAXOJ0B K OTOOpYy H
CTPYKTYPUPOBAHHMIO €ro COAEp>KaHus, MPEACTaBICHHOr0 B MporpaMme IO
OHOJIOrUu.

Ot6op comepxkanus yueOHOro mpenmera «buomorus» Ha 6a30BOM ypOBHE
OCYHIECTBJIEH C MO3ULMNA KYJIbTYpOCOOOPA3HOrO TMOJX0Jla, B COOTBETCTBHH C
KOTOPBIM OO0YyYaroIuecss JOJDKHBI OCBOUTH 3HAHUS M yMEHHUS, 3HAYUMBIC IS
dbopmupoBaHus 00IIEH KyJbTYphl, OMNPEACIAIONIUE aJCKBATHOE IIOBEJICHHE
YeJIOBeKa B OKPYJKAOIIEH IMPUPOJIHON cpeje, BOCTpeOOBaHHBIC B IOBCEIHEBHOM
KU3HU U MPAKTHUECKOU nearenbHOCTH. Oco0oe MecTo B ATOM CHCTeMe 3HaHUMU
3aHMMAIOT 3JIEMEHTHI COJIEP KaHMsl, KOTOPbIE CIY>KaT OCHOBOM Jyisi (hOPMHUPOBAHMUS
IIPEACTABICHU O COBPEMEHHOM €CTECTBEHHO-HAy4YHOW KApTHHE MHpA U
[IEHHOCTHBIX  OPHEHTAIMSIX  JIMYHOCTH, CIHOCOOCTBYIONIUX  T'yMaHU3aI[UU
OHOJOTUYECKOTO 00pa30BAHMSL.

CTpyKkTypupOBaHUE COJAEpXKaHUs Y4YEOHOro MmaTepuaia B MpPOrpaMme II0
OMOJIOTUM OCYIIECTBICHO € YYETOM MPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTIUYUTENBHBIX OCOOCHHOCTSX JKUBOW MPUPOJIBI, O €€ YPOBHEBOW OpraHU3aINK U
HBOJIIOIMHU. B COOTBETCTBUM C 3TUM B CTPYKTYype yueOHoro npeamera «bruonorus»
BBIJICJICHBI CIIEIYIOIINE COEepKaTeabHble TUHUU: «buonorus kak Hayka. MeToibl



HAy4YHOTO TO3HaHUs», «KieTka kak Oumosiormueckas cucrema», «Opranm3m Kak
Oouonornyeckas cucremay, «CucteMa U MHOrooOpasue OpraHM4YeCKOrO MHpPay,
«IBOIOLUS KUBON NPUPOJB», « IKOCUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

enp nzyueHus yuyeOHoro mnpeamera «buosiorus» Ha 0a30BOM YpOBHE —
OBJIaJIcHNE  OOYyYaIOIHUMHCS 3HAHUSMH O  CTPYKTYpHO-(YHKIIMOHATHHOM
OpraHu3allid JKUBBIX CHCTEM pa3HOTO paHra M NPUOOPETEHHE YMEHH
WCIIOJIB30BaTh ATU 3HAHUS JJIsI TPAMOTHBIX JEHCTBUH B OTHOLIEHUH OOBEKTOB
YKUBOU MPUPOBI U PEUICHUS PA3JIMYHBIX KU3HEHHBIX MPOOJIEM.

JlocTikeHne 1enu u3ydeHus: yueOHoro mpeamera «buonorus» Ha 6a30BoM
YpOBHE 00ecrieunBaeTCs peIICHUEM CIIeAYIONINX 3a/a4:

OCBOCHHME OOYYaIOIIMMUCS CHCTEMbl 3HAHUM O OHOJIOTMYECKUX TEOPHsIX,
YUEHMSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MMPaBUiIaX, CIyKalluX OCHOBOM
JUist OPMHUPOBAHUSI TIPENCTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MUpa, O
METO/IaX HAYyYHOTO MO3HaHUSI, CTPOCHUH, MHOTOOOPa3uu U OCOOECHHOCTSIX KUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpPraHU3AIMH, BBIIAIOIIUXCS OTKPBITUSAX U COBPEMEHHBIX
HCCJICIOBAHUAX B OMOJIOTHH;

dbopmupoBaHre y OOYYaIOIIMXCS TMO3HABATEIIbHBIX, MHTEIUICKTyaIbHBIX H
TBOPYECKUX CIIOCOOHOCTEW B MPOIECCE aHaNIM3a JAHHBIX O IMYTAX PAa3BUTUS B
OMOJIOTMU HAyYHBIX B3IVISIIOB, M€ M MOJAXOJOB K HM3YyUYECHHIO YKHUBBIX CHCTEM
Pa3HOI0 YpOBHS OpraHu3aluy;

CTAaHOBJICHHE Yy OOydYarommxcss oOmel KyJIbTypsl, (YHKIIMOHATIHHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OLIEHUBATH SABJICHUS OKPYKAIOIIETO
MUpa KUBOW MPUPOABI HA OCHOBAHMM 3HAHUN M OMNbBITA, TOJIYYCHHBIX IPHU
M3y4YEeHUHN OMOJIOTHH;

dbopmupoBaHre Yy OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTUYECKUX 3HAHUW B TMPAKTUYECKOW JESITENIbHOCTH YeNIOBEKa, Pa3BUTHH
COBPEMEHHBIX METUIIMHCKUX TEXHOJIOTUH U arpOoOHOTEXHOJIOTHH;

BOCIUTAHUE YOEKIEHHOCTU B BO3MOXHOCTH TO3HAHUS YEJIIOBEKOM KUBOU
MPUPOIBI, HEOOXOAMMOCTH OEPEKHOTO OTHOIIECHUS K HEM, COOMIOCHUS dITUIECKUX
HOPM IPU IPOBEJICHUN OMOJIOTHUECKUX UCCIIEI0BAHMIM;

OCO3HAHUE IICHHOCTU OHOJIOTMYECKUX 3HAHWM JJIsI TIOBBIIMICHUS YPOBHS
AKOJIOTHUYECKOMN KyIbTYpbl, 1Jis1 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE TPUOOPETEHHBIX 3HAHUN U YMEHUHN B TIOBCETHEBHOM JKU3HU IS
OLICHKH TIOCJIEICTBUIM CBOEU AEATEILHOCTHU [0 OTHOIIEHUIO K OKPYXKAaKOLIEH cpeae,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHME W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00J1eBaHUM.

B cucreme cpemnero o6miero oOpaszoBanusi «buomorus», mzyuaemas Ha
0a30BOM YpOBHE, SBISIETCS 00S3aTE€NbHBIM YUYEOHBIM MPEAMETOM, BXOJSAIIMM B
cocTaB InpeaMeTHon obsactu « EcTecTBEeHHO-HAYYHBIC PEIMETHD».



Jlnst u3ydenusi Ouonoruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero oOpa3oBaHus
orBoauTCs 68 yacoB: B 10 kimacce — 34 yaca (1 gac B Henenwo), B 11 kmacce — 34
yaca (1 gac B HeemIO).



COAEPKXAHUE OBYUYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMY, TEXHUYCCKUMU H
JPYTUMHU €CTECTBEHHBIMU HayKamu, (uiocodueit, 3TUKOM, ICTETUKON U MPaBOM.
Ponp Ouonoruu B (HOpMUPOBAHMM COBPEMEHHOM HAy4YyHON KapTHUHBI MHUpA.
Cucrema OMOJIOTMUECKUX HAYK.

Metoasl TO3HAHUS KUBOUW PUPOJIbI (HAOII0/ICHHE, SKCIIEPUMEHT, ONTMCAHMUE,
U3MepeHue, KiIaccupuKaius, MOJCTUPOBaHUE, CTaTHCTHYeCKas 00paboTka
JTAHHBIX ).

JdeMoHCTpanuu:

IToptpersr: Y. lapsun, I'. Menaens, H. K. Konbnos, [Ix. Yorcon u ®@. Kpuk.

Tabmuiel 1 cxeMbl: «MeTobl TO3HAHUS KUBOW MPUPOIBD.

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

[Ipaktuueckass padora Ne 1. «lcmonp3oBaHHE pa3IWYHBIX METOJIOB MPH
M3YYECHUHN OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMBI U X OPTaHU3AIUA.

XKusble cuctembl (0MOCHCTEMBI) KaK MpeaMeT u3yueHus ouonoruu. Otaundue
JKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpolicTBa OMocHCTEM U UX pazHooOpasue. YPOBHU OpraHU3AINH OMOCHUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MOMYJISLUOHHO-
BHJIOBOM, SKOCUCTEMHBIN (OMOTe0IIeHOTUYECKU ), OMoChEPHBII.

JdeMoHCTpanuu:

Tabmuter u cxembl: «OCHOBHBIC MPU3HAKU KU3HU», «YPOBHU OpraHU3AINH
KUBOU IPUPOIBDY.

O6opynoBanue: moaenb Mojiekyisl JTHK.

Tema 3. XumMu4ecKkuii cOCTaB M CTPOEHHE KJICTKH.

XUMHYECKAN COCTaB KIETKH. XUMHUYECKHE DJIEMEHTBI: MAKPOAJIEMEHTHI,
MHUKpPO3JIEMEHThL. Bo/la 1 MUHEpaibHbIE BELIECTBA.

@OyHKIMM BOABI W MHUHEpAIbHBIX BemleCTB B KieTke. [loxmepxkanue
OCMOTHUYECKOT0 OasiaHca.

benku. CoctaB u cTpoeHHe OEIKOB. AMUHOKHCIOTHI — MOHOMEpPHI OEIKOB.
He3aMeHnMble U 3aMEHUMbIE aMHUHOKHCIOThI. AMUHOKUCIIOTHBIN COCTaB. Y pOBHU
CTPYKTYpbl O€IKOBOM MOJeKydbl (TIEpBUYHASl, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAsA CTPYKTypa). XHUMHUYECKHE CBOWCTBa OenkoB. buonornueckue
(GyHKUIHUH OENKOB.



depMeHTHl — OuWosiorudeckue Kartanusatopel. CTpoeHme (epmeHTa:
aKTUBHBIA IeHTp, cyOcTparHas crneudduunocts. Kodepmentsl. BuraMuHsb.
OTnnunsa pepMEeHTOB OT HEOPTAHUUECKUX KaTalllu3aTOPOB.

VYrneBoasl: MoHOcaxapuabl  (Ta0k03a, pubo3a u  Ae30Kcuprbdo3a),
aucaxapuipl  (caxapo3a, JaKTo3a) M TOJIMcaxapulibl (Kpaxmaj, TJMKOTEH,
1eJUT0I03a). buonorndyeckue GyHKIMH yIIIEBOIOB.

Jlunuasl:  Tpurmuuepuabl, Qochomunuasl, crepouabl. [ 'mapoduibHO-
ruapopoOHble  cBoWcTBa. buonormueckue QyHkuuum aunuaoB. CpaBHEHHE
YTJIEBOJIOB, OEIKOB M JTUMHUI0B KaK HCTOUHUKOB YHEPTHH.

Hykneunosesie kucinotsl: JHK wu PHK. Hykneotuaslr — MoOHOMEpBI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuu JJHK. Crpoenue n pynkuun PHK.
Buast PHK. AT®: ctpoenunie u GpyHKIIMH.

Huronorus — Hayka o kierke. Knerounas teopust — mpuMep B3aUMOIEUCTBUS
ujei 1 pakToB B HAYYHOM MMO3HAHUU. MEeTO/Ibl U3YUEHUS KIETKU.

Knerka xak 1enoctHas »uBas cuctema. OOmMe TMPU3HAKKA KIETOK:
3aMKHyTas HapykHas memOpana, mojekyisl JIHK kak renernueckuid ammapar,
cCUCTeMa CUHTe3a OelKa.

Tunbel KJI€TOK: »yKapHoOTHYEeCKass M mpokapuotudeckas. OcoOEeHHOCTH
CTpOEHHUsI MPOKapHOTUYECKON KieTku. Knerounas creHka Oakrepuil. Ctpoenue
IYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >KUBOTHOW U
IrpUOHOM KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KIJI€TOYHAsl CTEHKA, MNIMKOKAIUKC, UX
¢bynkuuu. [Inazmarnueckas memOpana, e€ ceoiictBa U pyHkuu. Llutomnnasma u eé
opranousipl. OnHoMemOpannbie opranHounbl kietku: OIIC, anmmapat ['ombmxw,
au30coMbl. [loyaBTOHOMHBIE OPraHOWIbl KJIETKH: MUTOXOHIPHHM, ILIACTUIBL.
[Ipoucxoknenne MUTOXOHApUM W TulacTua. Bunel mnactun. HememOpanHble
OpraHOMJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM LIEHTpP, UEHTPHUOIU, PECHUYKH,
KryTUKU. OYHKIMHA OPraHOUIO0B KIETKU. BKIIFoueHHs.

SAnpo — perynsaTopHslil eHTp kineTku. CTpoeHue sanapa: sijaepHas 000JouKa,
KapuoIlUia3Ma, XpOMAaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEECTB B KIETKE.

JlemoHcTpanum:

[Toptpetsi: A. Jleenryk, P. I'yk, T. llIBann, M. lllneiinen, P. Bupxos, [Ix.
Yorcon, ®. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Hunarpammel:  «PacnpeneneHue XHMHUUYECKUX JJIEMEHTOB B HEXHUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOM MPUPOIE».

Tabmuter u cxemsl: «llepuomamueckas Tabnuila XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHre MOJIEKYJIbI BOJIbIY, «buocunTes 0enka», « CTpoeHue MOJIEKYJIbl OeIKay,
«Ctpoenue pepmentay, «Hykmennossie kuciotel. JJHK», «CTpoeHre MoneKybl



AT®», «CtpoeHue 3yKapuOTHUYECKON KIETKN», «CTpOEHUE KUBOTHOU KIIETKH,
«CTpoeHue pacTUTENbHOM KIETKN», «CTpoeHne MPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue saapa KIeTKn», « YTIIeBOAbD, «JIumuasn.

OOopynoBaHue: CBETOBOM MHMKPOCKON, OOOpYyJOBaHUE HJisi MPOBEICHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MUKpPOIpPENapaThl pPacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIIbHBIX KIETOK.

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

JlaGoparopnas pabora Ne 1. «/3yueHue KaTadTUTUYECKOW aKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpE aMIIIa3bl WU KaTajaasbl)y.

Jlabopatopnass pabora No 2. «M3ydeHuwe CTpOe€HHsI KIETOK pPaCTeHHIA,
KUBOTHBIX M OaKTEpUU IMOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpEernaparax u ux
OMHMCAHUE.

Tema 4. ’KusHeaesiTe1bHOCTH KJIETKH.

OOMeH BelIeCTB, WM METa00IM3M. ACCUMUIISALNS (TUIACTHYECKUM OOMEH) 1
JUCCUMWISIUSA (PHEpPreTuueckuii OOMEH) — JIB€ CTOPOHBI €IMHOIr0 Ipollecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHUs BEUIECTB M SHEPIMM B MOHUMAHHH
MeTabou3ma.

Tunel oOMeHa BemiecTB: aBTOTpO(dHBINA U reTepoTpodHbIi. Poib GepmeHToB
B 0OMEHE BEIIECTB U MPEBPALIEHUN IHEPTUU B KIIETKE.

®orocunTe3. CperoBass W TeMHOBas (a3pl  QorocuHTe3a. Peakuun
dborocunTe3a. DPheKTUBHOCTh (HOTOCHHTE3a. 3HaUCHHE (OTOCHUHTE3a ISl )KU3HH
Ha 3emuie. BiusiHue yciioBuii cpeibl Ha (POTOCMHTE3 M CIIOCOOBI MOBBIIIEHUSI €r0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTCHUM.

XeMOCuHTEe3. XEMOCUHTE3UPYIOIINe OaKTepuu. 3HAaUeHHE XEMOCHUHTE3a ISl
YKU3HM Ha 3emIe.

OHepreTuueckuii oOMeH B KieTKke. PaciierieHue BeIIeCTB, BbIACICHUE U
aKKyMYJMpOBAaHME DSHEPrUd B KIETKE. OTallbl JHEPreTHYecKoro oOMeHa.
['mukonu3. bpoxenue m ero Buabl. KucinoponHoe okuciIeHHE, WIH KIETOYHOE
JIbIXaHUE. OxkucnuTenbHoOe dbochopunupoBanue. OddexTuBHOCTH
HHEPreTUYECKOro 0OMeHa.

Peakiuu wmatpuuHoro cuHre3a. [eHermyeckas wunpopmauus u JHK.
Peanuzauust reHetuueckoil mH@opmanuu B KieTKe. ['€HETHYECKHMH KOA U €ro
cBoiicTBa. Tpanckpumnius — matpuunbiii cunte3 PHK. Tpancmsius — OuocunTes
Oenka. Otanbl TpaHciasuuu. KomupoBanue amuHOkucioT. Ponb pubocom B
OounocuHTe3e Oenka.

Heknerounsie popMbl ku3HU — BUpPYChL. McTopusa otkpbsiTus Bupycos (/. W.
WBanoBckuit). OCOOGHHOCTH CTPOCGHHUS H JKM3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacteHui, KUBOTHBIX U YEJIIOBEKAa, BBI3bIBAEMBIC
Bupycamu. Bupyc ummynoaeduura yenoseka (BUY) — Bo3Oyaurens CIIN/da.



OOpatHas  TpaHCKpHUIIIIMSA, peBepTaza W uHTerpaza.  [Ipodwunaktuka
pacnpocTpaHeHUs] BUPYCHBIX 3a00JI€BaHUI.

JeMoHCTpanuu:

IToptpetsr: H. K. Konpnos, /1. Y. UBanosckuit, K. A. Tumupsses.

Tabmumel 1 cxembl: «Tumel muTanus», «MeTtabomm3am», «MUTOXOHIPHUSY,
«JHepreTudyeckuii oomen», «Xiopormiacty, «Potocuntesy, «Crpoenue JIHK»,
«CtpoeHue u PyHKIMOHUPOBAaHUE reHa», «CuHTe3 Oenkay, « 'eHeTUUYeCKud Koy,
«Bupyce», «bakrepuodarn», «Ctpoenne u xu3HeHHbIM nuki Bupyca CIIN/a,
Oakrepuodaray, «Pemmukarms JJTHK.

O6opynoBanue: monenu-anrummkanuu «Yasoenne JHK u Tpanckpumimsy,
«buocunres 6enka», «CTpoeHue KIeTku», Moaenb cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHre M MHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Kierounblii MUK, WIM >KU3HEHHBIM UK KieTkd. MHTepdasza um MuUTOS3.
[Ipoueccrl, mpotekatomue B uHTepdaze. Pemnmukanuss — peakiuss MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBIM Ha0Op — KapuUOTHIIL.
JunnouaHelii M TalvIOMAHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMAaTHBI.
[{uTosornueckne OCHOBBI PAa3MHOXEHUS W HUHIAUMBUAYAJIbHOIO Pa3BUTHSA
OpraHU3MOB.

Henenne kinetkn — muto3. Cragum muto3a. [Iporecchl, npoucxoadimme Ha
Pa3HbIX CTAAUIX MUTO3a. BHOIOrMYECKU CMBICT MUTO3A.

[Iporpammupyemasi TuOeNb KIETKH — aromnTo3.

dopMbI pa3sMHOXKEHHSI OPTraHU3MOB: Oecroyioe U mojioBoe. Buasl Gecrionoro
Pa3MHOKEHUS: JICJICHUE HAJABOE, ITOYKOBAaHHUE OJIHO- W MHOTOKJIETOYHBIX,
CropooOpa3zoBaHKe, BEreTaTUBHOE pa3MHOXKeHUE. VICKyCCTBEHHOE KIIOHUPOBAHHE
OPraHu3MOB, €0 3HAYEHUE JIJI CEJIEKIIUU.

[TonoBoe pazMHOXKEHHE, €r0 OTJIINYUS OT OECIIOJIO0TO.

Meito3. Craguu meiiosza. IIpormecchbl, nmpoucxoisdiinue Ha CTaausxXx MeHo3a.
IToBenenne xpomocom B Meio3e. Kpoccunrosep. buonormdyeckuit cmbici u
3HAYEHHUE MEH03a.

['ameTtorenes — mporecc 00pa3oBaHUSI TMOJOBBIX KIETOK Y >KMBOTHBIX.
[TonoBeie kKene3bl: CEMEHHUKH U sSiMuHUKU. OOpa3oBaHUE M Pa3BUTHE IOJOBBIX
KJIIETOK — TaMeT (CrnepMaTo30u[l, SWIIEKIeTKa) — CIEpPMAaTOT€HE3 U OBOTEHE3.
OCcoOEHHOCTH CTPOCHHS SUIEKIETOK M crepmaTo3ounoB. OrmIogoTBOpPEHUE.
[TapTeHorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpHOHAIBLHOE Pa3BUTHE
(3MOpuorenes). Jrtanbl SMOPHOHAIBHOIO PA3BUTHS y MO3BOHOYHBIX >KUBOTHBIX:
npoOieHue, racTpysiius, opraHorene3. [loctamOpuonanbHOE pa3ButHe. THIIBI
MOCTAIMOPHOHAIBHOTO Pa3BUTHS: MpPsAMOE, HenpsaAMoe (JInuyuHouHOoe). BiusHue



Cpellbl Ha pa3BUTHE OPTaHWU3MOB, (PAKTOPHI, CIIOCOOHBIC BBHI3BIBATH BPOKIAEHHBIC
YPOJICTBA.

Poct u pasButue pacteHuii. OHTOT€HE3 LBETKOBOTO PACTEHHS: CTPOCHUE
CEMEHHU, CTA/INU Pa3BUTHSL.

JdeMoHCTpanuu:

Tabmumelr u cxeMbl: «@DOpMBI Pa3MHOKEHHMS OpPraHM3MOBY», «J[BoiiHOe
OIUIOJIOTBOPEHME y LBETKOBBIX pacTeHUi», «BereraTuBHOE pa3MHOKEHUE
pacteHui», «Jlenenne kinerku Oakrepuity, «CTpoeHHE TOJOBBIX KIETOKY,
«Ctpoenune xpomocoMbl», «Knerounsrii mukim», «Pemmukanus JHK», «Mutos»,
«Meio3y», «IIpsmoe u HenpsiMoe pa3BUTHEY, «['amMeTOreHe3 y MIEKOMUTAIIUX U
4yeJI0BeKa», «OCHOBHBIE CTAIMM OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOIPENAPATHI «CnepmaTo30uasl
MJICKOIIATAIOLIETOY, «SHIeKIeTka MiuekonuTaruero», «Kapuoknses B KieTkax
KOpElIKa JIyKa», MarHuTHas MOJEJb-alIiuKanus «JleleHne KIETKW», MOJEINb
JIHK, Mmoznenb MetadazHoil XpoMOCOMBI.

JlaGopaTopHblie ¥ IpakTHYecKUue padoThbl:

JlaGoparopuas pabora Ne 3. «HaOmromenwe MuTO3a B KIETKAaX KOHYHKA
KOpElIKa JIyKa Ha TOTOBBIX MUKPOITpENapaTax».

JlaGoparopuas pabota Ne 4. «M3yueHuwe CTpOEHHsI TOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOMPENapaTaxy».

Tema 6. HacjiencTBEeHHOCTH M N3MEHYHUBOCTH OPTaHU3MOB.

[Ipenmer u 3agauu reHeTuku. Mictopust pa3BUTHS TEHETUKH. Poiib uToNOrnm
U ASMOPHOJIOTUU B CTAHOBJICHHM TE€HETHKHU. BKiam poccuiickux u 3apyOeKHBIX
VYEHBIX B pa3BUTHE TEHETHUKU. MeTOJbl TEeHETUKU (TUOPUAOIOTHUYECKUM,
IUTOT€HETUYECKUH, MOJEKYISIpHO-TeHeTH4YeCKUil). (OCHOBHBIE T'€HETUYECKHUE
NMOHATHS. ['eHeTnYecKas CHMBOJIMKA, UCTIOIb3yeMasi B CXeMaX CKPEIIMBAaHUI.

3aKOHOMEPHOCTH HaCIIeIOBaHUs MPU3HAKOB, ycTaHOBIECHHBIE . Menaenem.
MonorubpunHoe ckpenBaHue. 3akoH eAuHooOpasusi TUOPUIOB TMEPBOTO
nokojeHusd. IlpaBuno AOMUHUpOBaHUS. 3aKOH pACUICIJICHUS IPU3HAKOB.
I'unote3a ynctoTel rameT. [loJIHOE M HEMMOJTHOE JOMUHUPOBAHUE.

JurubpuaHoe  CKpeniMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCJEOBaHUS
npu3HakoB.  lluToreHeTnyeckue  OCHOBBI  JUTHOPUAHOTO  CKpELIMBAHUSI.
AHanuzupytolee cKkpenBanue. Vcnonap30BaHnue aHAIU3UPYIOLIETO CKPEMBaHUS
JUTS OTIPEICIICHNsI TEHOTHUIIA 0COOM.

CueruieHHOe  HaclienoBaHue mnpu3HakoB. Pabora T. Moprana 1o
CLUEIUICHHOMY HACJIEJJOBaHHIO TeHOB. HapynieHnne cueruieHusi reHOB B PE3yJIbTaTe
KPOCCUHIOBEpA.

XpoMOCOMHas TEOpUs HACIEICTBEHHOCTHU. | €eHETUUECKHUE KAPTHI.



I'enetnka mosia. XpoMOCOMHOE OIpeeieHHe MoJjia. AyTOCOMBI U TOJIOBbBIE
XpoMOCcOMBI. ['oMorameTHble W Te€TeporamMeTHble opraHu3mbl. HacnemoBanue
MIPU3HAKOB, CIIETIJIEHHBIX C MOJIOM.

N3menunBoCTh. BUIbI N3MEHUYNBOCTHU: HEHACJIEACTBCHHAS M HACJICACTBCHHAS.
Ponmp  cpenpl B HEHACHEICTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MOU(UKAIIMOHHONW M3MEHUYMBOCTH. BapualimoHHbIN ps ¥ BapuallioOHHAas KprBasi.
Hopma peakumu npuszHaka. KoamyecTBEHHbIE M KAYECTBEHHbIC MPU3HAKA U HX
HopMa peakinu. CBolicTBa MOAN(DUKAIIMOHHON U3MEHYHUBOCTH.

HacnmencrtBeHHass, WM Te€HOTHUIIMYECKas, HW3MEHYUBOCTHb. KomOMHATHBHAas
W3MEHYUBOCTh. Melo3 W TMOJIOBOM MpolecC — OCHOBa KOMOWHATHBHOMN
M3MEHYUBOCTU. MyTaliMoHHasi U3MEHYMBOCTh. Kitaccudukaius MyTaiuii: reHHbIE,
XpPOMOCOMHBIE, TeHOMHbIE. HacToTa U mpuunHbl MyTanuid. MyTareHubie (GakTOpHI.
3aKOH TOMOJIOTHYECKHUX PSJIOB B HaclieAcTBeHHOM nu3menunBoctu H. . BaBuiosa.

BuesnepHast HaciI€ACTBEHHOCTh U U3MEHUYHUBOCT.

I'enernka yenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METO/bl T€HETUKHU
YeJIOBEKA: TeHEaIOTHUCCKUIM, OJTM3HEIOBRIN, IUTOTCHETHUCCKUN, OMOXUMHUYCCKHM,
MOJIEKYJISIPHO-TEHETUYECKH . CoBpeMeHHOE OIpEICIICHUE FEHOTHIIA:
MTOJTHOTEHOMHOE CE€KBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCIIE C MOMOIIbIO
[TI1P-anamm3a. HacmencTtBenHnle 3a0o0JjicBaHUS 4YeJIOBEKAa: TCHHBIC OOJIC3HH,
00JIe3HU C HACJEJCTBEHHOM MpPEApacHoIOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
ComaTnueckue | TeHepaThBHbIe MyTanuv. CTBOJOBbIE KIETKH. [IpHUHITUIIBI
3I0pPOBOTO 00pa3a KM3HU, TUATHOCTUKH, TPOPUIAKTUKUA U JICUCHHUS T€HETUUECKUX
Oosne3Hed. MeauKo-TeHETHYECKOe KOHCYJIbTUpPOBAaHUE. 3HAUYCHUE MEIUITMHCKOM
TE€HETUKH B MIPEJOTBPAICHUH U JICYCHUU T€HETUYECKUX 3a00JIeBaHUI YEIOBEKA.

JdeMoHCTpanuu:

[Toptpertst: I'. Mennens, T. Mopran, I'. ne @pus, C. C. UerBepukos, H. B.
Tumodees-Pecosckuii, H. . BaBunos.

TaOmuopl W CXEMBL: «MOHOTMOPUAHOE  CKpEIllMBaHUE U  €ro
IIUTOTCHETUYECKass OCHOBa», «3aKOH pACHICIJIEHUS W €ro IMTOreHeTHYecKas
OCHOBa», «3aKOH  YHCTOTHI  ramer», «JlurubpuaHoe  CKpeluBaHUEY,
«lluTonornyeckre  OCHOBBI  JUTHOPUAHOTO  CKpeHIuBaHus»,  «Mehosy,
«B3auMoznencTBe ajuIeNbHBIX T'€HOB», «l'€HeTHMYecKne KapThl pPACTEHUH,
JKUBOTHBIX M 4YeloBeKay», «l'eHeTwka mona», «3aKOHOMEPHOCTHU HacleI0BaHUs,
CUEIUICHHOTO ¢ moJioMm», «KapuoTunbl uyenoBeka U KUBOTHBIX», «Buubl
U3MEHYUBOCTHY, «MoaudukarmoHHas W3MEHUYUBOCTHY, «HaciemoBanue pesyc-
bakTopay, «I'eHeTuKa rpynn KpoBu», « MyTallMOHHAs U3MEHYUBOCThH.

OGopynoBaHHue: MOJETU-ANIIIMKAIMA «MOHOTHOPUIHOE CKPEIIMBAHHEY,
«HenomHoe nmoMuHHMpoBaHue», «JurnOpumaHoe ckpenuBanuey», «llepekpéct



XpOMOCOMY», MHUKPOCKON W MuKporpenapar «Jlpozoduna» (HOopMma, MyTaruu
(bopMBI KPBUILEB M OKPACKH Tela), repdbapuii «I"opox moCceBHOM».

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

JlaGoparopuas pabotra No 5. «3yueHue pe3yabTaToOB MOHOTHMOPUIHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS Y TPO30( I HAa TOTOBBIX MUKPOTIPEapaTax.

JlabopatopHas pabora Ne 6. «M3yueHne MoAN(PUKAIIMOHHON U3MEHUYNBOCTH,
IIOCTPOEHHUE BAPUALMOHHOI0 Psifia U BAPUALIMOHHON KPUBOIY.

JlaGoparopnas pabota Ne 7. «AHanu3 MyTauuil y apo30(uiabl Ha TOTOBBIX
MHKpOITpENapaTax».

[Ipaktuueckass pabora No 2. «CocTaBlieHHE U aHaIU3 POJOCIOBHBIX
YEIOBEKA.

Tema 7. Cenexkuust opranusmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa U IpolecC. 3apoKJACHUE CEIEKIMU U JTOMECTUKALIUS.
VYuyenue H. W. BaBunmoBa 0 1eHTpax TMPOUCXOXKIACHUS © MHOrooOpasus
KYJIbTYPHBIX pacTeHHi. LIeHTpbl MpOUCXOXKAEHUA AOMAIHUX XUBOTHBIX. CoOpT,
IIOpOJIa, ITAMM.

CoBpeMeHHbIE METOIbI CeIeKIIMUA. MacCOBBI U MHAMBUAYATBHBIN OTOOPHI B
CEJIEKIIMM PACTEHUHM U KUBOTHBIX. OLIEHKa JKCTEpbepa. BIM3KOPOICTBEHHOE
CKpemBaHue — WHOpuAMHT. Yucrtas nuHus. CKpelIMBAaHUE YWCTHIX JIMHUH.
['erepo3uc, wiu rubpuaHas cuia. HepoacTBeHHOE CKpelnMBaHWe — ayTOPUIWHT.
Otnanéunas tubOpuamsanus W €€ ycmexu. VICKyCCTBEHHBIM MyTareHe3 W
MOJIyYEHHUE TOJIMIUIOUJOB. JIOCTMKEHHSI CENEKIMU PACTEHUM, >KUBOTHBIX U
MHKPOOPTaHU3MOB.

buorexHonorus kak OTpaciab MPOU3BOACTBA. ['€HHAs WHXKEHEpHUs. ITallbl
co3ganusi pexombunantHo JIHK wu Tpancrennnix opranu3moB. Kierounas
uHxeHepus. Kilerounble KynabTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHUE PACTEHUM.
KinonupoBanve BBICOKONPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPraHU3MOB.

Okojornyeckue M 3Tudeckue  npodmembl. MO  —  reHeruuyecku
MOIU(ULIMPOBAHHBIE OPTaHU3MBI.
JlemoHCcTpanum:

[Toptpersi: H. U. BaBunos, . B. Muuypun, I'. [I. Kapneuenko, M. O.
HBaHoB.

TaGauubr u cxembl: kapta «LIeHTpBl TPOUCXOXKIEHUS M MHOro00pasus
KyJbTYPHBIX pacTeHui», «Ilopoasl 1OMalIHUX KUBOTHBIX», «CopTa KyJIbTypHBIX
pacteHuity, «Otnanénnas rudpuanzanusy, «Padotsl akagemrka M. @. BanoBay,
«Ilomumnongus», «OOBEKThl OHOTEXHOJOTHM», «KileTouHble KYyJIbTypbHl H
KJIIOHHpOBaHKe», «KOHCTpynpoOBaHUE U IIEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MyJIsKH TIOA0B U KOPHEIIOI0B JUKUX (OPM U KYJIBTYpPHBIX
COpPTOB pacTeHuil, repoapuit «CenbcKoX035UCTBEHHBIE PACTCHUSY.



JlaGopaTopHble ¥ NpakTHYecKue padoThbl:

Okckypeuss «OCHOBHBIE METOABI M JOCTHKEHUS CEJEKIUU PACTEHUW U
KUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIUIO, MJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA ~ YYaCTOK, B TEIUIMYHOE XO3SIMCTBO, J1a0OpaTOpHIO
arpOyHUBEPCHUTETA WM HAYUYHOTO LICHTPA)».

11 KVIACC

Tema 1. DBoJIIOLIUOHHASL 0HOJIOTHS.

[IpeanocbuIKM BO3HUKHOBEHMS 3BOJIOLHMOHHON TEOPUH. DBOJIIOIMOHHAS
Teopusi U €€ MecTo B Ouonoruu. BiausHue SBONIOIMOHHON TEOpUU Ha pa3BUTHE
OHMOJIOTHH U APYTHX HAYK.

CBuzerenbctBa HBomonMuU. [lanmeoHToMOrHMYecKHne: MOCIEI0BATEIbHOCTD
MOSIBJICHUS BHUJOB B TaJCOHTOJOTHMYECKON JIETOMHMCH, NEPEXOIHBbIE (HOPMBI.
buoreorpaduyeckue: cxoncTBO U paznuuue payH u Gaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA W Pa3iMuus 3SMOPHUOHOB pa3HBIX BHJIOB
MO3BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKHE: TOMOJOTMYHbIC, AHAJIOTHYHbIE,
PYJIMMEHTAapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXaHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX META0OJUYECKUX MyTEeH y BCEX
OpraHU3MOB.

OpomtonmonHass teopust Y. JlapBuHa. [lpenmnochuiku BO3HUKHOBECHUS
JapBUHU3Ma. J[BHKyIME CHJIBI 3BOJNIOUMU BUAOB 10 JlapBuHY (M30BITOYHOE
pPa3MHOXEHUE IPU OTPAHUYEHHOCTH PECYpPCOB, HEOIPEAEIEHHAas U3MEHUYMBOCTD,
O0opb0a 3a CyIlecTBOBaHUE, €CTECTBEHHBIN OTOOD).

Cuntetnyeckas Teopus 3Bosonuu (CTD) u e€ 0oCHOBHBIE TTOJIOKEHHUS.

Muxkpossosrorus. [lomynsuus kak eAMHUIA BUAA U SBOJIOLHH.

JBrkymue cuibl ((hakTopbl) SBOTIONKMUA BHIIOB B MPUPOJE. MyTallMOHHBIHI
npoiecc ¥ KOMOWHATHBHAs W3MEHYHMBOCTh. [lOMyNsMOHHBIE BOJHBI U Apeid
reHoB. M3oauust u Murparusi.

EctectBennblii o1O60p — HampaBmsoomuid ¢akrtop 3Bomouud. Dopmbl
€CTECTBEHHOTO 0TOODA.

[Ipucnoco6IeHHOCTh OpraHU3MOB Kak pe3yibTaT 3BOMIONUU. [Ipumepsr
MPUCIIOCOOIEHUI y opraHu3MoB. ApoMop(h03bl U UAHOATANTAIIUH.

Bun wu BugoobOpazoBanue. Kputepunm Buma. OcHOBHble  (HOpMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIeCKOe.

MakpoosBomnonusi. @DopMbl  3BOMIONUMU:  (UIETHYECKAs, TUBEpPreHTHas,
KOHBEpIreHTHas, napasuiesnbHas. HeoOpaTuMocTh 3BOMTIOIUY.

[IponcxoxaeHne OT HECHEeHUaIu3upOBaHHBIX NpeakoB. [Iporpeccupyromias
crienuanu3anvsa. ATanTUBHAS paAaLUs.

JleMoHCcTpanuu:



IToptpetsl: K. JIunneit, XK. b. Jlamapk, Y. Jlapsun, B. O. KoBanesckuii, K.
M. bap, O. I'ekkens, @. Mronnep, A. H. CeBepios.
Tabnuupl u cxembl: «Pa3BUTHE OPraHUYECKOT0 MUpa Ha 3emiiey», «3apoIbllin

MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOprOBI  3a
cyiectBoBanue», «EctecTBeHHBIN 0TOOP», «MHOTOOOpa3re COPTOB pacTEHU»,
«MHoroo6pazue  mopoa  KHUBOTHbIX»,  «llomymsimumy»,  «MyTalmonHas

U3MEHYUBOCTE», «ApoMopdo3b», «Uamoamantauumn», «OO0mas aereHepauus,
«/IBmxymue cunbel 3Bomouun», «Kapra-cxema wMapumpyra nyrtemectBus Y.
Hapsuna», «boppba 3a cymectBoBaHue», «IIpucmocoO0IeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3zoBaHuE», « IKOJIOTHUECKOE BUI000PA30BAHUE.

O6opynoBaHue: KOJJIEKIHMS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMU OKPACKH,
Ha0oOp IUJIOOB M CeMsH, KoyueKuus «lIpumepbl 3allUTHBIX MPUCHOCOOJICHHH Y
KUBOTHBIX», MOJeNb «OCHOBHBIC HAIpaBJICHUS JBOJIONHUN», 00BEMHAS MOJIETh
«CTpoeHue roJIoBHOr0 MO3ra O3BOHOYHBIX).

buoreorpapuyeckas kapra wmupa, KoJuleKuus «@DOpMbI COXPAHHOCTH
HMCKOIMAeMbIX JKMBOTHBIX M pacTeHU», Mojaenb ammukanus «llepexpéct
XpOMOCOM», BiaxHble Ipemnapatel «Pa3Butne Hacekomoro», «PasButue
JSATYLWIKW», MUKponpenapaT «/po3oduna» (Hopma, mytanuu (GopMbl KPbUIEB U
OKpPAacKH Tena).

JlaGopaTopHble M IpakTHYecKUe padoThbI:

Jlabopatopuass padora Ne 1. «CpaBHeHue BHJAOB 1O MOP(}OIOTHIECKOMY
KPUTEPHUIOY.

JlaGoparopnas padora Ne 2. «Onucanue npucrnocoO0IEHHOCTH OpraHu3Ma U
€€ OTHOCUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE KU3HU Ha 3eMmJie.

JloHay4uHble TpPEACTABICHUS O 3apOKICHUM KU3HU. HayuHble rumnoressl
BO3HMKHOBEHHUS >KM3HM Ha 3emuie: ab0uoreHe3 W MaHcHepMus. XUMHUYECKas
ABOMIONMS. AOHMOT€HHBI CUHTE3 OpPraHUYECKUX BEIIECTB W3 HEOPraHWYECKHUX.
DKCIEpUMEHTAIbHOE MOATBEPKACHUE XUMHUUECKOH 3BooIMU. HavanbHbie 3Tamnsl
ouonoruveckoi sBosronuu. I'mnoreza PHK-mupa. dopmupoBanne meMOpaHHBIX
CTPYKTYp U BO3HUKHOBEHHME MPOTOKJIETKHU. [lepBble KIETKM M WX SBOJIIOLHS.
@opMUPOBAHNE OCHOBHBIX I'PYIII JKUBBIX OPTaHU3MOB.

PazButue xxu3Hu Ha 3emuie 1o 3paMm u nepuogam. Karapxei. Apxeiickas u
nmpoTepo3oiickas dpel. [laneo3oiickas spa u e€ mNepuoabl: KEeMOPUHCKUH,
OPAOBUKCKHH, CHITYPUHUCKHAM, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Me3so301ickas 3pa u €€ NepuoIbl: TPHACOBBIM, IOPCKUM, METOBOM.

KaliHo3omckass »pa W €€ 1NepuoAbl: MAJICOTCHOBBIM, HEOIC€HOBBIN,
AHTPONOTE€HOBBIN.



XapakTepucTuka KiMMaTa U TeoJIOTMYECKUX mpoiieccoB. OCHOBHBIE 3Tallbl
HBOJIIOIUU PACTUTENIBHOTO M JKMBOTHOTO MHpa. ApoMopdo3bl y paCTeHH U
KUBOTHBIX. [losiBNIeHUE, paclBET U BEIMUPAHUE IPYIII KUBBIX OPTaHU3MOB.

Cucrema OpraHMYeCKOro MHUpa KakK OTpaxkeHwe »3Bomrouud. OCHOBHbBIE
CUCTEMATHYECKHE IPYIIbl OPraHU3MOB.

DBOJIIOIMSA YENIOBEKa. AHTPOIOJIOTHA KaK Hayka. Pa3BuTre npencraBieHuil o
MIPOUCXOXKJIEHUU uYesoBeka. Meroabl H3yueHus aHTponoreHne3a. CxonctBa o
pa3nuyMs 4eI0BeKa U KUBOTHBIX. CHCTEMAaTUYECKOE MOJIOKEHUE YETIOBEKA.

JBmxynue cwibl  (akTopsrn) AHTPOIIOTEHE3A. Hacnencreennas
W3MEHUYUBOCTb M  €CTECTBEHHBbIH o0TOOp. OOIIecTBeHHbI 00pa3  >KU3HH,
U3rOTOBIICHUE OPYIUH TpyJa, MBIIUICHHUE, PEYb.

OCHOBHBIE CTaMU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPATIONUTEKH, YemoBek
yMenblid, YenmoBek npsMoxoasmuid, YenoBek HeaHIEpTaNbCKHM, YemoBek
pasymHbIil. Haxoaku HCKOMaeMbIX OCTATKOB, BpEMsl CYIIECTBOBaHHUs, OOJACTh
pacnpocTpaHeHus, 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIU.

YenoBeueckue pacbl. OCHOBHbIE  OOJIBIIME  pachl:  €BPOINECOUAHAS
(eBpasmiickasi),  Herpo-aBCTpajliougHasi  (PKBaTOpuaibHas),  MOHIOJOHIHAS
(a3maTcko-amepukaHckas).  UepTbl  MPUCIOCOOJIEHHOCTH  MpEACTaBUTENEH
YeJIOBEYECKUX PAC K YCJIOBHUSAM CYIECTBOBaHMs. EJMHCTBO ueroBedecKuX pac.
Kpuruka pacusma.

JdeMoHCTpanuu:

[Toptpets: ®@. Pean, JI. ITactep, A. 1. Onapun, C. Mumuiep, I'. IOpu, Y.
JlapBuH.

Tabmuuel U cxeMbl: «BosnnkHoBeHne COJIHEUHOHN CHCTEMBI», «Pa3Butue
opraHuueckoro wmupa», «PacturenpHas KieTka», <OKUBOTHas  KIETKay,
«IIpokapunornueckas kieTtka», «COBpeMEHHas CHCTEMa OPraHUYECKOrO0 MHUpPay,
«CpaBHEHHE AHATOMUYECKHUX YEPT CTPOCHHUS YEJIOBEKA U YEeIOBEKOOOpa3HbIX
00e3bsiH», «OCHOBHBIE Me€CTa MAJICOHTOJIOTMYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YEJNOBEKay», «lpeBHeummue moan», «pesaue moan», «llepBbie
COBPEMEHHBIE JTI0/IN», «HeT0BEYECKHUE PaACHD».

O6opynoBanue:  Mmynsiku — «I[Ipoucxoxxaenne  4yenoBeka»  (OIOCTBHI
aBCTPAJIONUTEKA, MUTEKAHTPOINA, HEaHAEpPTaablld, KPOMAaHbOHLA), CJIENKA WIH
M300pKEHUST KaMEHHBIX OpYJUN TEpBOOBITHOTO 4YejIoBeKa (KaMHHU-YOMIIEPHI,
pyOuna, ckpeOna), TeoXpoHoJoTHMYecKas Talnuma, Kosuiekius «Dopmbl
COXPaHHOCTH UCKOIIAEMbIX >KUBOTHBIX U PACTEHUI.

JlaGopaTopHblie ¥ IpakTHYeCcKUue padoThbI:

[Ipaktrueckas padota Ne 1. «3ydeHne ucCKomaeMbIX OCTaTKOB PACTEHUU U
KUBOTHBIX B KOJUIEKLIUSIX).



DKCKypcus «IBOJIOIUS OPraHUYeCcKoro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4YHbIA WK KPACBETUECKUN MYy3€l).

Tema 3. Opranu3mMbl 4 OKpYy:KaIlas cpeaa.

DKoJIorus Kak Hayka. 3afadyd ¥ pa3fenbl SKOJOruu. MeTobl 3K0JIOTHYECKUX
UCCJIEI0BAHUN. DKOJIOIrMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOuTaHusT OPraHU3MOB: BOJIHAs, HA3€MHO-BO3/yIlIHAs, MOYBEHHAas,
BHYTPHOPIaHU3MEHHA.

Okonornyeckue (akrtopel. Krnaccuukanuss >SKOJOTHYECKHX (PAKTOPOB:
abuoTHueckue, OMOTHYECKHE U aHTPONOreHHble. JleHWCTBHE HKOJIOTHYECKUX
(bakTOpOB Ha OPTAHU3MBI.

AOuoTtnueckue (hakTophl: CBET, TEMIEPATYypa, BIAKHOCTh. DOTONEPUOINU3M.
[Ipucnocobnennst OpraHM3MOB K  JIEWCTBHIO  A0MOTUYECKHX  (DaKTOpOB.
buonornueckue puTMsl.

buotnueckue (bakTopHI. Bunnl OMOTHYECKUX B3aNMO/ICICTBUMU:
KOHKYPEHIUSI, XUIIHUYECTBO, CUMOMO03 U ero (opmel. [lapasutusm, koomnepamus,
MyTyajiu3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HAaXJEOHUYECTBO). AMEHCAIH3M,
HeWTpanu3M. 3HaYeHHE OWOTHYECKHX B3aUMOJICHCTBHH JUIS CYIICCTBOBAHUS
OpPraHU3MOB B MPUPOTHBIX COOOIIECTBAX.

DOKOJIOTUYECKHE XapaKTEePUCTUKU nomyisuuud. OCHOBHBIE IOKa3aTeNH
NOMYJISILMUA: YHMCIEHHOCTh, IJIOTHOCTh, POXKIa€MOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanys. J[mHaMyka 4ucI€HHOCTH MOIYJISILUKU U €€ PEryIsiusl.

JdeMoHCTpanuu:

[Hoptpetsi: A. 'ymGonbar, K. @. Pynbe, O. ['ekkerns.

Tabmuuel u cxembl: kapra «lIpupoansie 30HbI 3eminy», «Cpenbl oOUTaHUsA
opranusMoBy», «®Potonepuoausm», «llonmymsaunm», «3aKOHOMEPHOCTH poOCTa
YUCJIICHHOCTHU NOMYJISuU HHPY30puu-Tyhenbkuy, «llumieBsie nemnmy.

JlaGopaTopHblie U NpaKTHYEeCKHE PadOThI:

JlabGoparopnas pabora Ne 3. «Mopdonornyeckre 0COOEHHOCTH PacTEHUN U3
Pa3HBIX MECT OOUTAHUS.

JlabopatopHas paborta Ne 4. «BrnusHue cBeTa Ha POCT U pa3BUTHUE YEPEHKOB
KOJIeycay.

[Ipaktrueckas padota Ne 2. «Iloncyér mIOTHOCTH NOMyJSUUNA Pa3HbIX BUIOB
PaCTEHUID.

Tema 4. Coo01recTBa 1 YK0JOrH4eCKHe CHCTEMBI.

CooOwiecTtBO Oopranu3smMoB — OuoineHo3. CTpykTypbl OuOILIEHO3a: BHIOBasd,
MPOCTPAHCTBEHHAs, Tpoduueckas (muieBasi). Bunabl-gomuHanTbl. CBsi3M B
ouoneHose.

Okonoruyeckue cucrembl (3Kocuctemsbl). [loHsitue 00 »sKocucreMe U
ouoreonieHoze. DOyHKIIMOHANBHBIE KOMIIOHEHTHl 3KOCHCTEMBI: IPOAYLIEHTHI,



KOHCYMEHTBI, peAyLEHTbl. KpyroBopoT BEHIECTB U MOTOK 3HEPIHMHU B IKOCUCTEME.
Tpoduueckue (muiieBble) YpOBHM 5JKOCHCTeMbl. [luieBble Ilemd W CETH.
OcHOBHBIE TIOKa3aTeIu HKOCUCTEMBbI: OMoMacca, MNPOAYKIUS. DKOJIOTMYECKHE
nupamMubl: MPOAYKUHWH, YHCIEHHOCTH, Ouomaccel. CBOHCTBAa 3KOCHCTEM:
YCTOMYMBOCTB, CAMOPETYJIALHNS, pa3BUuTHE. CyKIEcCusl.

[IpupoHbIe YKOCUCTEMBI. DKOCUCTEMBI 03€p M PEK. IKOCHCTEMa XBOMHOTO
WM IIKPOKOJIUCTBEHHOIO JIEca.

AHTpPONOr€HHBbIE  3KOCUCTEMBL.  ATPO3KOCHCTEMBI.  YPOOIKOCHCTEMBI.
buonornueckoe 1 X03sHCTBEHHOE 3HAYCHHE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak QaxTop ycTolunBocTH OdKocucTteM. CoxpaHeHHe
OMOJIOrMYECKOro pazHOoOOpasus Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuiibl, coctaB U CTPyKTypa
ouocheprr. XKuoe BemectBo U ero (ynkmuu. OcoOeHHOCTH Ouochepsl Kak
r00albHOM 3KOcHCTeMbl. J[MHaMHUueckoe paBHOBECHE U OOpaTHas CBSA3b B
ouocdepe.

KpyroBopoTsl BeneCTB 1 OMOr€0OXMMHYECKUE LIUKIIBI 3JIEMEHTOB (yriepoja,
a30Ta). 30HATBHOCTH OMocdepbl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBO B Ouochepe 3emian. AHTPOIIOT€HHbIE U3MEHEHHUs B Ouocdepe.
['moGanbHbIE SKOJIOTMYECKUE TPOOIIEMBI.

CocyiiecTBoBaHue MPUPOIBI 151 YEJI0BEUYECTBA. CoxpaneHnue
O6ropa3zHooOpasusi Kak OCHOBa ycTowunBocTtu 6mocdepbl. OCHOBA parmOHAIBHOTO
VOpaBJICHUS] TMPUPOJHBIMU pecypcaMu M HX HCIOJb30oBaHUE. JlocTuxkeHUs
OHMOJIOTUHU U OXpaHa NPUPOJIbI.

JlemoHcTpanum:

[Toptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. 1. BepHanckuii.

Tabnuuer u cxembl: «llumieBsie 1nenu», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coobmiectBay, «llenu nutaHus», «IKOJOTMYECKas MHPAMUTIAN,
«buocdepa u yenoBek», «IKOCUCTEMA IHPOKOIUCTBEHHOIO JIeca», « IKOCHCTEMA
XBOMHOro  Jjeca», «bwuorenos Bogoéma», «ArporeHo3», «lIpumepHbie
aHTPOIIOTEHHbIE ~ BO3JCUCTBUST Ha mpupoay», «Baxkheillnne HCTOYHUKH
3arpsi3HEHMs BO3JlyXa U TPYHTOBBIX BOA», «[louBa — BakHelIlasi cOCTaBIIAIOIIAS
ounochepr», «DakTopel Aerpaganuu nousy, «llapaukoBeiii 3¢ dexT», «DakTopsl
pPaMOaKTUBHOTO 3arpsisHeHus Ounocdepb», «OOmas cTpykrypa Ouochepsn,
«PacnpocTpanenue xku3HU B Ouochepe», «O30HOBBIM »dKpaH Ouocheps»,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azota B IpUpOIe».

O6opynoBanue: Mopelb-amIukanus «Tunuuasle OMOLEHO3b», TepOapuii
«PactutenpHble cO00IIECTBaY, KOJJIeKIIUM «buorienosy, «Bpeaurenn BakHEHIITHX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TrepOapuu UM KOJJICKIIMM pAcCTeHUH W
’KUBOTHBIX, PUHAAJIEKAIINE K Pa3HbIM IKOJOTMYECKUM TpyliaM OAHOro BUA,



Kpacnas xuura Poccuiickoit ®enepanuu, u300pakeHUS OXpPaHSEMBIX BHUIIOB
PAcTEHUI U JKUBOTHBIX.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI  I10
BMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIET'O
OBPA30OBAHNMA

Cornmacio ®I'OC COO, ycraHaBIMBalOTCS TpeOOBaHUS K pe3ybTaTaM
OCBOCHHUs  OOydYaloIMMHUCS TporpaMM CpeaHero oOlmero  o0pa3oBaHUS:
JUYHOCTHBIM, METAPEIMETHBIM H MPEMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpykType JNMYHOCTHBIX PE3YJBTATOB OCBOECHUS INpenMera «buomorus»
BBIJICJICHBI CIEAYIOUIME COCTABJISIONINE: OCO3HAHUE OOYYarOIUMUCS POCCUMCKOMN
IrpaXJaHCKON MJICHTUYHOCTH — FOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSATEIIbHOCTH
U CaMOOINpEAENeHNI0, HaJlM4yhe MOTHBallMM K  OOy4YeHHro  OuoJoruw,
[[eJIeHANPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUH JHMYHOCTH HA OCHOBE
KJIFOYEBBIX I[IEHHOCTEH W HCTOPUYECKUX TPATULMN PA3BUTHS OHMOJIOTHYECKOTO
3HAHWSI, TOTOBHOCTh M CIIOCOOHOCTh OOYYaronuxcsi pyKOBOJCTBOBATHCS B CBOCH
JEATEIBHOCTH LIEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, IPUCYIIUMU CHUCTEME
OMOJIOTUYECKOTO  O0pa3oBaHUs, HAJIWYUE SKOJOTUYECKOrOo IMPAaBOCO3HAHMS,
CIIOCOOHOCTH CTABUTH L€ U CTPOUTH KU3HEHHBIE TUTAHBI.

JIn4HOCTHBIE pe3ynbTaThl OCBOEHUS mpeamMera «buonorus» AOCTUTarOTCs B
CINMHCTBE YYEOHOW M BOCHUTATEIBHOW JESITEIIbBHOCTH B COOTBETCTBUU C
TPAOULMOHHBIMUA POCCUMCKUMHU COLUOKYJIbTYPHBIMU, HICTOPUYECKUMHU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEJICHUSI U CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUS, CAMOBOCHUTAHUS U
CaMOpAa3BUTHUSA, PpAa3BUTUA BHYTPEHHEHM IMO3UMLUHUM JIMYHOCTH, [ATPUOTU3MA,
YBAKEHMS K 3aKOHY M IMPABOIOPSAAKY, YEIOBEKY TpyAa U CTAPLIEMY IMOKOJICHHIO,
B3aMMHOT'O0 YBa)XKEHHS, OCEPEKHOr0 OTHOIIEHUS K KYJIbTYPHOMY HACJICAUI0 U
TpaJULUsAM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoin Penepanuu, npupoae u
OKPY KaroIIEen Cpee.

JInuHOCTHBIE pe3yJIbTaThl OCBOCHMSI YyuyeOHoro mnpeamera «buonorus»
JIOJDKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCsl PYKOBOJCTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAll{, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOUIUX
TPaJMIIMOHHBIM [EHHOCTSIM POCCHICKOTO 0O0IeCTBa, pPACHIMPEHHE >KU3HEHHOTO
ONBbITA U OMNbITA JCITEILHOCTH B MPOLIECCE Pealu3alii OCHOBHBIX HANpPaBJICHUMN
BOCHUTATEIIbHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:x1aHCKOTrO BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTh TPAKIAHCKON MO3ULIMK 00YUAIOIIErocs KaKk aKTUBHOTO U

OTBETCTBEHHOTO WIEHA POCCUMCKOTO OOIIECTBA;



OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB U OOS3aHHOCTEH, yBa)KEHUE
3aKOHA U IIPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTH MPU CO3IaHUU
Y4EOHBIX MPOEKTOB, PEUICHWU YYEOHBIX M IMO3HABATENbHBIX 3aJlay, BHIIOJIHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMIO3MIIMIO IO OTHOIICHHIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHE YUYUTHIBATH B CBOMX JCUCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOIO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOSKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMU |
COLMAJIBHBIM ITOJI0KEHUEM;

FOTOBHOCTh K COTPYJAHUYECTBY B MPOILECCE COBMECTHOTO BBINOJHEHUS
y4eOHBIX, TMO3HABATEIbHBIX U MCCIEAOBATEIbCKUX 3a/lady, YBaXUTEIHLHOIO
OTHOIIEHUSI K MHEHHUIO OMNMOHEHTOB TMpHU OOCYXICHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCTb K TYMaHUTApHOM U BOJIOHTEPCKOU JIESITEIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIUTAHUSA:

c(hOopMHUPOBAHHOCTH POCCUHCKOM TpakIaHCKOH UJICHTUYHOCTH,
[IaTpUOTU3Ma, YBAXXEHUS K CBOEMY HApOAy, YyBCTBA OTBETCTBEHHOCTH IIE€peN
Ponunoil, ropmoctu 3a CBOM Kpail, cBO PoanHy, CBOM S3BIK U KYJBTYDPY,
MPONLIOE U HACTOSIIEE MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHUE K IMMPUPOJHOMY HACIEIUIO U IMAMATHUKAM IPUPOJBIL,
JOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJIEHUE U
pa3BuTHE OWOJOTUM, TMOHUMAHUS 3HAYECHHS OHMOJIOTUM B TIO3HAHUM 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIEeCTBa;

ujeitHas yoexxJIEHHOCTh, TOTOBHOCTh K CIy)KeHHIO U 3ammre OtedecTsa,
OTBETCTBEHHOCTh 3a €r0 Cyb0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TyXOBHBIX IECHHOCTENW POCCUICKOT0 HApOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, S THYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh OIIEHHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE pelIeHUs,
OPHUEHTHUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIUYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOLIECHHWE K CBOUM POJMTENSAM, CO3JaHUI0 CEMbU HA OCHOBE
OCO3HAaHHOTO MPHUHATHS LEHHOCTEM CEMEWHOM KU3HU B COOTBETCTBUMU C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTHYeCKOro BOCIIUTAHMUSL:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYas ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTa, TPYJAa, OOIIECTBEHHBIX OTHOIICHUH;



MMOHMMAHUE 3MOIIMOHATBHOTO BO3/ICHCTBHUS )KMBOM IPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHUIO B PAa3HBIX BUIAX HCKYCCTBA, CTPEMIICHUE
MPOSIBIISATh KAYECTBA TBOPUECKOM JIMUHOCTH;

S) ¢usuyeckoro BocnuraHus, GOPMHPOBAHHMA KYJAbTYPbl 310POBbS U
3MOIMOHAJIBLHOIO 0JIaronoJy4ns:

NMOHMMAaHUE W peaju3alus 370pOBOTO U 0e30MmacHoro obpasza KU3HU
(3mopoBO€  mUTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBWI W HOPM,
cOQJIAaHCUPOBAHHBIA PEXUM 3aHSATAA U OTAbIXa, peryJsapHas Qu3ndeckas
aKTUBHOCTbH), OEpEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (hM3HUECKOMY U TICUXHUYECKOMY 3]I0POBbIO;

MOHMMAaHUE IIEHHOCTU TPABUI HWHIWBUAYAJIBHOTO U  KOJUJIEKTUBHOI'O
0€30MacHOro MOBEJICHUS B CUTYallUsIX, YTPOKAIOIIUX 3J0POBBIO U KU3HHU JIFOJIEH;

OCO3HAHHE TMOCJEACTBUI M HEMPUSTHS BPEIHBIX MPUBBIYEK (YMOTpeOIeHUs
QJIKOT0JIsI, HAPKOTUKOB, KYpEHUs);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPYy, OCO3HAHUE EHHOCTH MacTepCTBA, TPYI0JII00HE;

FOTOBHOCTh K AKTHUBHOW JESTEIBHOCTH TEXHOJOTMYECKOM M COLMAIbHOU
HaIpaBJICHHOCTHU, CIIOCOOHOCTh MHUIIMUPOBATDH, TJIIAHUPOBATH U CAMOCTOSITEIILHO
BBITIOJTHSATh TaKyIO JEATEIbHOCTD;

MHTEPEC K pa3IMYHbIM cpepaM MNpoPEeCCUOHAIBHON AESITEIbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIK BBHIOOp Oyaymied mnpodeccuu U  PeaTu30BHIBATH
COOCTBEHHbIE KU3HEHHbIE TUTAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUIO M CaMOOOpPa30BaHHUIO Ha
MPOTSKEHUU BCEU KU3HU;

7) 3K0JIOrH4eCKOro BOCIMTAHMSA

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHWE K MPUPOJIE€ KaK HCTOUYHUKY
’KU3HU Ha 3emiie, OCHOBE €€ CylIECTBOBAHUS;

MOBBIIIIEHUE YPOBHSI HKOJOTUYECKON KyJIbTYpbl: MPUOOPETEHUE OIbITA
IUTAHUPOBAHUSI TIOCTYNIKOB W OLUEHKHM WX BO3MOXHBIX TMOCJIEACTBUU IS
OKpY>KaroLIEN Cpebl;

OCO3HAaHHME TJI00aTBHOrO XapakTepa 3KOJIOTMUECKHX MpoOJjeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HCIOJIb30BaTh MPUOOpPETaeMble TPH HU3YYCHUH OHOJOTUU
3HaHMST W YMEHHUS TpU pEIICeHUH TMpoOJieM, CBSI3aHHBIX C PalMOHAIbHBIM
MIPUPOJIONIOIB30BaHUEM  (COOJIO/IGHHE  TpaBWJ  TOBEJACHUS B MIPUPOJIE,
HalpaBJI€HHBIX HA COXPAHEHHE pPAaBHOBECHS B JKOCUCTEMAX, OXpaHy BHUJOB,
AKOCHUCTEM, OHOChEphI);



AKTUBHOE  HEINPUIATUE JCUCTBUM, NPUHOCAIIMX BPEHd  OKPYNKaOUIEH
MPUPOIHON cpejie, YMEHHE MPOTHO3MPOBATH HEOJIArONMpPUSTHBIE SKOJIOTHMYECKHE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEOTBpAIIaTh UX;

HaJIM4YHUE PA3BUTOIO 3KOJIOIMYECKOTO MBIIUIEHUS, SKOJIOIMYECKOW KYJIbTYpHI,
OIbITa NEeSATENbHOCTH HKOJIOTUYECKOI HaIpPaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBAaTbCS MMH B IO3HABAaTEJIbHOW, KOMMYHHMKATHUBHON M COLMAIBHOU
MPaKTUKE, TOTOBHOCTH K yYaCTHIO B IIPAKTUYECKOMN NEATEIBHOCTH IKOJIOTMUECKOM
HaIpaBJIEHHOCTH;

8) HeHHOCTH HAYYHOr0 TO3HAHMSA:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSl HAYKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JMajore
KYJbTYpP, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIBCKOW KYJIbTYphl KaK CpeIcTBa
B3aMMOJICHCTBUS MEXKY JIFOAbMHU U IMO3HAHUS MUPA;

NOHUMaHUE Ccrneuu@uKkd OHOJOTUM KaK HayKd, OCO3HaHUs €€ poju B
(GOpMHpPOBAaHNUH PALMOHATBHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IPEJICTaBICHUS 00 OKpYXarolleM MHpEe Kak O €IUHCTBE MPUPOJbI, YEIOBEKA U
oOIIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpodsieM
COXpaHEHUs! IPUPOAHOTO PABHOBECHS,;

yOEXKJIEHHOCTh B 3HAYMMOCTH OHMOJOTHMU JJII COBPEMEHHOW LMBHIIM3ALNU:
o0OecrieyeHnss HOBOTO YpPOBHSI Pa3BUTHS MEIUIMHBI, CO3JaHUE NEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh  pPECypcHble  MPOOJEMbl  Pa3BUTHUS
YeJIOBEYECTBA, NIOMCKA MYTEW BBIXOJIa U3 TNIO0AIBHBIX 3KOJIOTHMUECKUX MPOOJIeM U
oOecrieyeHusi  nepexoja K  yCTOWYMBOMY  DPAa3BUTHIO,  PALMOHAIBLHOMY
WCIIOJIb30BAHUIO TIPUPOJIHBIX PECypcoB U (POPMUPOBAHUIO HOBBIX CTAaHIIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUH OUOJOTMYECKUX 3HAHMM B LEIAX
NOBBIIIEHUS OOIIEl KyJbTYphbl, €CTECTBEHHO-HAy4YHOW TI'PAMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAILHON TPaMOTHOCTH OOydYarommxcs, GopMHUPyEMO
PU U3y4YEeHUU OMOJIOTHH;

MOHUMAaHUE CYIIHOCTU METOJIOB MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH HCIIOJIb30BaTh IIOJIy4YaeMble 3HAHUS JUIsl aHaiau3a M
OOBSICHEHUS SIBIICHUN OKPYKAIOMIETO MHUPA M MPOUCXOISIINX B HEM M3MEHECHHUI,
yMEHHUE JieJlaTh OOOCHOBAHHbBIE 3aKIIOUEHHS HAa OCHOBE HAYYHBIX (AKTOB H
MMEIOIIUXCS JaHHBIX C IEJIbI0 TIOJYUYEeHHSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BAaTh OMOJOTMYECKUE 3HAHUS IS
pelIeHus Mpo0OJieM B pealbHBIX KU3HEHHBIX CUTYAIUX;

OCO3HAaHHUE LEHHOCTH HAYYHON JAESTEIbHOCTH, T'OTOBHOCTHb OCYIECTBISATH
MPOEKTHYIO U HCCIIEIOBATENbCKYIO JEATENBHOCTh MHIMBUIYATbHO U B TPYIIIIE;



TOTOBHOCTh M  CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpPa30BaHUIO W
caM000pa30BaHUIO, K aKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHHWHA 1O OWOJIOTHU B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMHU.

METAINIPEJMETHBIE PE3YJIBTATbBI

MertanpenMeTHble pe3yIbTaThl OCBOCHHS ydeOHOTO mpeameTa «buomorusy
BKJIIOYAIOT: 3HA4YMMble MJisi (OPMUPOBAHUS MHUPOBO33PEHHUS O0O0YyUaIOMUXCS
MEXKIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHBIC MOHATHS, OTPa)KaroIIUe
LEJTOCTHOCTh HAy4YHOM KapTUHBI MuUpa M cHeuu@uky MeTOJ0B MO3HAHMUS,
MCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILIECTBO, YHEPTUsl, SIBIICHHUE, MPOIIECC,
CUCTEMa, Hay4YHBIN (akT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCClIeIOBAaHUE,  HAOIIOJICHWE,  HW3MEpeHue,  JKCIEPUMEHT H  JIPYTHX),
YHUBEpCaJIbHbIE ydeOHble JeicTBUS (MTO3HABATEIbHbIE, KOMMYHUKATUBHBIE,

PEryJIATUBHBIE), o0ecIeunBaroIne dbopmupoBaHue byHKIIMOHATBHON
IPaMOTHOCTH ¥  COI[MAJIBHOW KOMIETEHIIMU O0O0yYarolmuxcsi, CIHOCOOHOCTh
o0yJaronmxcs UCTIOJIb30BATh OCBOCHHBIC MEXIUCITUTUTMHAPHEIE,

MUPOBO33pPEHUYECKHE 3HAHUSI W  yHUBEpPCAJIbHbICE y4yeOHBbIE JICUCTBUS B
MO3HABATEILHON U COLMAIIBHOM MPAKTHUKE.

MertanpeaMeTHbIe PE3yJIbTaThl OCBOCHMSI MPOTPAMMBI CPEIHETO OOIIEro
o0pa3zoBaHus JIOJKHBI OTPaXkKaTh:

OBaajnenue YHHBEpPCATbHBIMHA yueOHbIMH MO3HABATEJIbHBIMU
AeCTBUSIMM:

1) 6a30Bble JJOoruvyecKme JaeicTBUS:

CaMOCTOSITeILHO  (OpPMYJIMpPOBaTh W AKTyaJlM3UPOBaTh  MpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh MPU OCBOCHHM 3HAHUM MPUEMBI JIOTUYECKOTO MBILIIJICHUS
(ananuza, cUHTE3a, CpaBHEHUS, KilaccUpUKaIKi, 0000IIEeHN ), PACKPBIBATH CMBICI
OMOJIOTMYECKUX TOHATUN (BBIACIATh MX XapaKTEepHbIE MPU3HAKH, YCTAHABIUBATH
CBSI3U C IPYTUMHU MOHSITHUSIMH);

ONpEeNeNATh LEeNu JACSTEIbHOCTH, 3aJaBas IapaMeTpbl M KPUTEPUH HUX
JIOCTUKEHHUS, COOTHOCUTD PE3YJIbTATHI ACSATEIbHOCTHU C ITOCTABJICHHBIMU LIEJISIMU;

MCIIOJIb30BaTh OMOJIOTUYECKHUE MOHITHUS JUIsl OOBbSICHEHUS (PAKTOB U SIBJICHUU
YKWBOW MPUPOJIBI;

CTPOUTH JIOTMUECKUE PACCYXKJECHHUS (MHIYKTUBHBIE, JIETyKTHUBHBIE, IO
AHAJIOTUH), BBIABJISATH 3aKOHOMEPHOCTHM W MPOTHUBOPEYMS B PACCMATPUBAEMBIX
SBJICHUSAX, DOPMYJIUPOBATH BHIBOBI U 3aKJIIOUCHUS;

MPUMEHSITh CXEMHO-MO/ICJIbHBIC cpeacTBa IS npeACTaBICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIICHUH B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTax, a



TAaKK€  NPOTUBOPEUMI  Pa3HOrO0  poOAd,  BBIIBICHHBIX B Pa3JIMYHBIX
MH(GOPMALMOHHBIX HCTOUYHUKAX;

pa3pabaTbiBaTh IUIAH PELICHUS MPOOJIEeMbl C YYETOM aHalIn3a MUMEKUIUXCS
MaTepHaIbHBIX U HEMAaTepUaIbHbIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU MOCIIEACTBUN JAESITENbHOCTH;

KOOPJIMHUPOBaTh ¥  BBINOJHATH paboOTy B  YCIOBHUSX  peaibHOro,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOIO B3aMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TP PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 0a3oBbI€e MCCIIeI0BaTEIbCKUE 1eHCTBHSA:

BJIJIeTh HABbIKAMH YUEOHO-UCCIIEA0BATENbCKOW U IPOEKTHON JIEATEIbHOCTH,
HaBBIKAMM  pa3pelieHusi MpoOiieM, CHOCOOHOCTBIO M  TOTOBHOCTBIO K
CaMOCTOSATEIILHOMY IIOMCKY METO/0B PEUIEHUS] TPAKTUYECKUX 3a]a4, IPUMEHEHHUIO
pa3IMYHbIX METOJOB IMO3HAHUS;

UCIIOJIb30BaTh Pa3IMYHbIE BUbl JEATEIBHOCTH IO IMOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpETalHH, MPeoOpa3OBaHUI0 W IMPUMEHEHHUIO B YYEOHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YU€OHBIX U COI[MAIbHBIX TPOEKTOB;

(GopMUpOBaTh HAYYHBIM TUI MBIIUIEHUS, BIaJE€Th HAYYHONH TEPMUHOJIOTHUEH,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTh M (OPMYIUPOBATh COOCTBEHHBIE 33Jaud B 00pa30BATEIbHOU
JEATENbHOCTH U KU3HEHHBIX CUTYaLHsX;

BBISIBJISIT NIPUYMHHO-CJIEACTBEHHBIE CBSI3U U aKTyaJU3UpOBaTh 3ajady,
BBIJIBUTATh TUIOTE3y €€ pelleHUs, HaXOAUTb apryMEHThI IS JI0Ka3aTesibCTBa
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PEILLICHHUS;

AHAIM3UPOBATh IIOJYYEHHBIE B XOAE€ pELIEHHA 3aJa4yd Ppe3yJbTaThl,
KPUTHYECKU OLICHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBHUSIX;

JIaBaTh OLIEHKY HOBBIM CUTyallUsIM, OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

OCYILIECTBISATh IEJICHANIPABICHHBIM MOUCK IEpeHoca CPeICTB U CIOCOOOB
JeHCTBUS B IPOPECCUOHAIBHYIO CPELLY;

yMETh NEPEHOCUTh 3HAHUS B IO3HABATENIbHYIO M IMPAKTHYECKYIO O00JacTH
KU3HEIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTell;

BBIIBUTaTh HOBBIE MJIEH, MpeAJiaraTb OpUrHHAJIbHBIE MOAXOJbl U PEIleHus,
CTaBUTb MPOOJIEMBI U 3a/1a4H, IOMYCKAIOIINUE aJbTEPHATUBHBIEC PEIICHUS.

3) padora ¢ uHpopmManmen:

OPUEHTHPOBATHCS B PA3IUYHBIX UCTOUHHUKAX UH(OpMauu (TeKcTe yueOHOro
nocoOusi, HAy4YHO-TIONMYJIAPHOW JUTEparype, OHOJOTMYECKUX CJIOBapsAX MU
CIPaBOYHMKAX, KOMIBIOTEPHBIX 0a3zax NaHHbIX, B WHTepHeTe), aHaIU3UPOBATH



HH(OPMAITUIO PA3TMYHBIX BUJOB U (OPM MPEACTABICHUS, KPUTUIECKU OIIEHUBATH
€€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTD;

(GbopMyIHUPOBATh 3aMPOCHl U MPUMEHATh Pa3IMYHbIC METOJbI MPH IOUCKE U
otbope Ouonorndeckoi MHMOpMaUKU, HEOOXOIUMOM JJIsi BHIOJHEHUSI YUY€OHBIX
3ajay;

MpUOOpETaTh OMBIT KCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATh KYJIbTYPY aKTHBHOTO HCITOJIB30BAHUS PA3IMIHBIX
MTOVICKOBBIX CUCTEM;

CaMOCTOATENLHO  BBIOMpATh  ONTHUMAIBbHYIO  (GOpMy  TPEICTaBICHUS
Oounosornyeckor nHGopMaruu (Cxemsbl, rpaduKy, JUarpaMMbl, TaOJIUIIBI, PUCYHKH
H JIpyroe);

WCIIOJIP30BaTh HAyYHBIA S3BIK B KA4eCTBE CpEACTBAa TpH paboTe C
Ononornyeckor WHPOpPMANMEH: TPUMEHATH XUMHUYECKHE, (U3UYECKue W
MaTeMaTUYeCKUe 3HaKh W CUMBOJBI, (HOpPMYJibl, aOOpeBHATypy, HOMEHKIATYpY,
UCIIOJIB30BaTh M MPeoOpa3oBBIBATh  3HAKOBO-CHMBOJHUYECKHE  CpEACTBa
HaTJISTHOCTH;

BIAJCTh  HABBIKAMHM  pAcloO3HaBaHWA W 3amuThl  uH)OpMaIuwy,
nH(OPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

OBj1aieHHe YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH 1€HCTBUAMM:

1) oOmenme:

OCYIIECTBISATH KOMMYHUKAIIMH BO BCeX chepax >KU3HHU, aKTUBHO y4aCTBOBATH
B JMAJIOT€ WM JUCKYCCHUU MO CYIIECTBY OOCYyXIaeMoi Tembl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXACHHS OTHOCHUTEIHHO BBIMOJHEHUS IpEaiaracMou
3a/1ay, YIYUTHIBATh UHTEPECHI U COTIACOBAHHOCTH IMO3UIMNA JAPYTHX yYaCTHUKOB
JAasiora Uiy JTUCKYCCHH);

pacno3HaBaTh HeBepOalbHBIE CpeACTBa OOIIEHUS, IMOHUMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BO3HUKHOBEHHUS KOH(DJIMKTHBIX CHUTYAIlHi,
YMETh CMATYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BIIAJCTh PA3IUYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBHSI, TTIOHUMATh
HaMEpEHUs IPYTUX JIOJIeH, MPOSIBISATh YBAKUTEILHOE OTHOILIIEHUE K COOECETHUKY
U B KOPpEKTHOU popme hopMyIupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOKO TOYKY 3PEHHUS C HCIOJIH30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas AesiTeJIbHOCTD:

MOHUMATh M MCIIOJIb30BaTh MPEUMYIINECTBA KOMAHJIHONW W WHIWBHUIYaIbHOU
paboThI MPU PEIICHUH OMOJIOrMYECKON MPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIOBBIX (DOPM B3aUMOJICHCTBUSA NP PEIICHUN yIeOHOM 3a1a4H;

BBIOMpPATh TEMATHKy M METOJbI COBMECTHBIX NEHCTBUM C YYETOM OOIIMX
WHTEPECOB M BO3MOXKHOCTEH Ka)KJ0T0 YIeHa KOJUICKTHBA,;



IPUHUMATh LEJM COBMECTHOM  JEATENbHOCTH, OPraHU30BBIBaTbH MU
KOOPAUHUPOBATh JEWUCTBUS MO €€ JIOCTMKEHHUIO: COCTaBJISITh IUUIAH JEHCTBUM,
pacnpenensiTh poiu ¢ YYETOM MHEHHUW YYaCTHUKOB, OOCYXAAaTh pPE3yJbTaThl
COBMECTHOM padOThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJAa M KAXKIOTO YYaCTHHKA KOMaHIbl B
o0l pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE TMPOEKThI, OLIEHMBaTh HWJEW C TO3ULUU HOBU3HBI,
OpPUTHMHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISTh IO3UTHBHOE CTPATETMYECKOE ITOBEAEHUE B PA3IHYHBIX
CUTYaIUSIX, TPOSIBJISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

OgByaieHHe YHMBEPCAIbHBIMH PeryJISTHBHBIMH J1eHCTBUSMMU:

1) camoopranuszanus:

UCIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U1 BBIABICHUS NpoOJIeM U HX
pEIICHHS B )KM3HEHHBIX U YY€OHBIX CUTYaIUsX;

BBIOMpAaTh Ha OCHOBE OHMOJOTMYECKHX 3HAHUM LIENEBBIE U CMBICIOBBIC
YCTAaHOBKU B CBOUX JEHCTBUAX U MOCTYIKAX IO OTHOIICHHUIO K >KMBOM MpPHUPOE,
CBOEMY 3JI0POBBIO U 3J0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYLIECTBIIATH [MO3HABATEIIBHYIO NI€SITEIbHOCTh, BBISBISATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 3aJja4l B 00pa3oBaTEIbLHOMN
JEATENbHOCTH U dKU3HEHHBIX CUTYaLUSX;

CaMOCTOSITENIFHO ~ COCTAaBJISITh IUIAaH pELIEHUs TpoOJeMbl ¢ y4ETOM
HUMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPENOYTECHUIA;

JIaBaTh OIIEHKY HOBBIM CUTYaIUsIM;

pacIMpATh paMKH Y4EOHOI0 MpeAMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JieJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTH
3a pEIIEHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHUIO W MPOSBICHUIO HIMPOKOW SpPYAHMLHMH B
pa3HbIX 00JIaCTAX 3HAHUW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa30BaTENbHBIA U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CUTyallUsiM, BHOCUTb KOPPEKTUBBI B JIE€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BJIAJCTh HABBIKAMHM  IIO3HABATENBHOM  peduieKCMH Kak  OCO3HaHMS
COBEPILIAEMbIX JIEUCTBUM M MBICIUTENbHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBAaHMM, MCIOJb30BaTh NPUEMBI pe(IIEKCUU JUIsl OLIEHKU CHUTyalud, BbIOOpa
BEPHOT'O PEILEHUS;

YMETh OILIEHUBATh PUCKHM U CBOEBPEMEHHO NPUHUMATh PEIICHUS MO HX
CHU)KEHHUIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX IIPU AaHAIU3E pPE3YJIbTAaTOB
NESATEINbHOCTH;

3) npuHATHE ce0s U APYTUX:

NPUHUMATh Ce0sl, MIOHUMas CBOU HEJJOCTATKU U IOCTOMHCTBA;

IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX IIPU AaHAJIU3E pPE3YJIbTaTOB
NESATENbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKHU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MHUP € O3ULUU JPYTOro YeJoBeKa.

NPEAMETHBIE PE3YJIBTATBI

[IpeametHbie pe3ynbTarhl ocBoeHHs mporpammbl COO 1o Ouosnoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crieludpuyeckue st yueoHoro npeamera «buosorusy»
Hay4YHbIE 3HAHUS, YMEHUS U CHOCOOBI JEHCTBUN MO OCBOCHUIO, MHTEPIIPETALIMN U
npeoOpa3oBaHUIO0 3HAHUM, BUABI JACSITEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHMS H
MPUMEHEHUIO 3HAHUW B PA3IMYHBIX YUEOHBIX CUTYyaIUsiX, a TaK)Ke B PEabHBIX
KU3HEHHBIX CUTYallMsIX, CBSI3aHHBIX C Oumoisiorueil. B mporpamme npeaMeTHble
pe3yJbTaThl IPEACTABIIECHBI 10 F0JIaM 00yUYEHHUSI.

[IpenMeTHble pe3yabTaThl OCBOEHUs ydyeOHoro mpeamera «buomnorus» ¢ 10
Kjlacce NOJKHbI OTPAXKaTh:

c(hOpMHPOBAHHOCTh 3HAHUNA O MECTE U PO OMOJIOTMH B CUCTEME HAy4YHOIO
3HAHMSI €CTECTBEHHBIX HAayK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOU KapTHUHBI MHUpPa MU HAyYHOTO MHPOBO33PEHHS, O BKJIAJE POCCUHUCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OUONOTUH, (DYHKIIMOHAIBLHON
IPaMOTHOCTH Y€JIOBEKa ISl pelICHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE paCKpbIBaTh COJEpKaHUE OMOJIOTMYECKUX TEPMHUHOB U TOHITHIL:
XKU3Hb, KJIETKA, OpraHu3M, MeTa0oiau3M (0OMEH BeUIeCTB M MpeBpalleHue
HHEPTUHU), TOMEOCTa3 (CaMOpPEryJsiius), YPOBHEBAsT OpraHU3aIlis KUBBIX CHUCTEM,
CaMOBOCHPOU3BEICHHE (PENPOIYKIIKSA), HACIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

YMEHHE Hu3JlaraTb OWOJIOTHUYECKUE TEeOpHH (KJIETOYHas, XPOMOCOMHasl,
MyTallMOHHAsI, IIEHTpalibHAsg JIOrMa MOJIKYJApHON Ouosorun), 3akoHbsl (I
Menpens, T. Moprana, H. U. BaBunoBa) u yuenus (0 neHTpax MHOrooOpasusi u
MPOUCXOXKIECHUS KyJIbTYpHbIX pacTteHuilt H. 1. BaBuiioBa), onpenensarb rpaHUIIbI
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHUE BJIAJIETh METOJJaMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIO/IEHNE U
OMMCAHHE YKUBBIX CHUCTEM, MPOLECCOB M SBJICHUM, OpraHU3allds W TNPOBEJICHUE
OMOJIOTMYECKOTO  3KCHEPUMEHTA,  BBIABM)KEHHUE  TUIOTE3bl,  BBISIBICHHE
3aBUCUMOCTH MEXIy HWCCIEAYyeMbIMA BEITUYMHAMH, OOBSICHECHUE TIOTYyUYCHHBIX



pe3yJIbTaTOB, MCIOJIb30BAaHHBIX HAYUYHBIX TMOHSATHI, TEOPU U 3aKOHOB, YMEHHE
JIeJIaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIJENATH CYIIECTBEHHbIE NMPU3HAKUA BUPYCOB, KJIETOK MPOKAPUOT U
JYKapHoOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEIECTB M NPEBpAIICHUs SHEPruu B KieTKe, (OTOCHUHTE3A,
MJIACTUYECKOTO W JHEPreTUYecKoro oOMeHa, XEMOCHHTe3a, MHUTO03a, Meio3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, HWHAUBUAYAILHOIO Pa3BUTHS  OpraHU3Ma
(oHTOTEHE3);

yYMEHHE NMPUMEHATh MOJyUYEHHBbIC 3HAHUS A1 OOBSACHEHUS OMOJOTHYECKHX
MPOLIECCOB U SIBJICHUH, JUISl MIPUHATUS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM
KU3HU C LEIpl0 oOecrieueHus O€30MaCHOCTH CBOEr0 3/J0POBbS U 3JI0POBbS
OKPYKAIOILUX JIOAEH, COOMI0IEHNs HOPM IPAMOTHOIO MOBEJICHUS B OKPYKAIOIIEH
OPUPOJHON cpene, NMOHUMaHHE HEOOXOJUMOCTH HCIOIb30BaHUS JOCTHKEHUI
COBPEMEHHOMU ouonmoruud OMOTEXHOJNOTUH  JJIE  PalUOHAIBHOTO
MPUPOIOTIOIH30BAHNUS;

YMEHUE pelaTh 3JIEMEHTApHbIE T€HETMYECKUE 3aJaud Ha MOHO- H
JUTUOPUIHOE CKpeIllMBaHUE, CLEIUICHHOE HaclelOBaHHe, COCTaBISATh CXEMBbI
MOHOTHOPHUIHOTO CKpPEIIMBAHUS IS TpEe/ICKa3aHus HACIEIOBaHUSl MPU3HAKOB Yy
OpraHU3MOB;

YMEHHUE BBINOIHATh JTAOOPATOPHBIE U NPAKTUYECKHE PpadOThI, COOIOAATH
mpaBuia mpu pabote ¢ yueOHbIM U Jab0paTOPHBIM 000PYAOBAHUEM;

yMEHUE KPUTHYECKH OIICHMBATh M HWHTEPHPETUPOBATH HH(POPMAIIUIO
OMOJIOTUYECKOTO  COJEPKAaHMsI, BKIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHUS U3
pa3IUYHBIX UCTOYHUKOB (CpeacTBa MaccOBOW MH(OpMaLUuU, HAYYHO-MOMYJISIPHBIE
MaTepuaibl), STUYECKHE acCleKThl COBPEMEHHBIX HCCIEIOBaHUI B OHoJOrUW,
MeJUIMHE, OMOTEXHOJIOTUH;

YMEHUE CO3[1aBaTb COOCTBEHHbBIE IMCbMEHHBIE W YCTHBIE COOOIICHMUS,
00001m1ast OMOJIOTHYECKYI0 UH(GOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, IPAMOTHO
WCIIOJI30BATh TOHATUIHBIN armapaT OMOJIOTHH.

[IpeameTHble pe3ysbTaThl OCBOCHUS yueOHoro mpeamera «buonorus» 6 11
Kj1acce JOJIKHBI OTPaXKATh:

c(OpMHPOBAHHOCTh 3HAHUW O MECTE U PO OMOJIOTMH B CUCTEME HAy4YHOIO
3HAaHUS ECTECTBEHHBIX HayK, B (DOPMHUPOBAHMU COBPEMEHHOW E€CTECTBEHHO-
HAy4YHOM KapTUHBI MHpAa U HAYYHOTO MHUPOBO33PEHHUS, O BKJIAJE POCCUUCKUX U
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTUE OUONOrUHU, (DYHKIIMOHATBHON
IPaMOTHOCTH Y€JIOBEKa JUIsl pEIeHUS )KU3HEHHBIX 3a/1a4;

YMEHHE pPACKpbIBaTh COJAEp)KaHHE OWOJIOTMYECKUX TEPMHHOB M TOHATHUM:
BU/I, TIOMYJISALINS, TeHOGOH/, IBOJIONMS, ABMKYIIUE CUJIBI ((PaKTOpPbHI) IBOJIIOINH,
MPUCIIOCOOJIEHHOCTh OPraHu3MOB, BUJI000pa30BaHUE, SKOJOTUYECKUE (PaKTOPBHI,



HPKOCHUCTEMA, MPOAYUEHThI, KOHCYMEHTBI, PpEAYyLEHTbl, LENU MUTAHUS,
HKOJIOTHYECKasi upamua, OuoreoreHos, onocdepa;

yMEHUE Hu3aratb OWOJOrMYEeCKue TeopuH (IBOJIIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs OHBOJIOLUHU), 3aKOHbBI M 3aKOHOMEPHOCTHU
(3apoabiieBoro cxoactsa K. M. Bbapa, depenoBaHusi riaBHBIX HAIlpPaBICHUN U
nyteit aBomonuu A. H. CeseproBa, yuenus o Ouocdepe B. WM. Bepnaackoro),
OTPENENATh TPAHULIBI KX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHUE BIJIAJIETh METOJAMU HAYYHOr'O MMO3HAHUS B OMOJIOTUU: HAOIIOIEHNE U
OMMCAHUE KUBBIX CUCTEM, IPOLIECCOB M SIBJCHUW, OpraHu3allus U MPOBEJCHUE
OMOJIOTUYECKOTO  JKCHEPUMEHTa,  BBIABHKEHHUE  TUIOTE3bl,  BBISIBICHHE
3aBUCUMOCTH MEXIY HCCIEIyEMbIMUA BEJIMUYUHAMH, OOBICHEHUE TOJTYUYECHHBIX
pEe3yJbTAaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSATUM, TEOPUN U 3aKOHOB, YMEHUE
JIeJIaTh BBIBOJIbI HA OCHOBAHUU MOJTYYECHHBIX PE3YIbTATOB;

YMEHHUE BBIIENATh CYIIECTBEHHbIE MPHU3HAKK CTPOCHHUS OHOIOTHYECKUX
OOBEKTOB: BHJIOB, TOMYJISIIIUN, MPOIYIIEHTOB, KOHCYMEHTOB, pPEAYIICHTOB,
OMOreOlleHO30B U HKOCUCTEM, OCOOEHHOCTH MPOLIECCOB: HACJIEACTBEHHOU
M3MEHYUBOCTH, €CTECTBEHHOI'O0 OTOOpAa, BHJIO000pPA30BaHMS, MPHUCIIOCOOICHHOCTH
OpraHU3MOB, JIEUCTBHS HKOJIOTHYECKUX (HAKTOPOB HA OpPraHU3MBbI, MEpeHoca
BEIIECTB M TOTOKAa JHEPTUM B DKOCHUCTEMAaX, AHTPOTNOTCHHBIX H3MEHEHUU B
AKOCHUCTEMaX CBOEW MECTHOCTH, KPYroBOpOTa BEHIECTB M OMOT€OXUMHUUYECKUX
IIUKJIOB B Onocdepe;

yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS ISl OOBSCHEHUS OMOJIOTUYECKUX
IIPOLIECCOB U SBJICHUU, JUIS NIPUHATUSA NPAKTUUYECKUX PELICHUN B IOBCEIHEBHOM
JKU3HM C LEeJIbl0 o0ecredeHus: 0e30IacHOCTH CBOETO 3J0pOBbS M 3J0POBBS
OKPY>KAIOLIUX JII0JIei, COOTIOIEHUS] HOPM IPaMOTHOTO MOBEACHUS B OKPYKAIOIIEH
MPUPOIHON cpeje, MOHMMAaHUE HEOOXOJMMOCTH HCIOIB30BAHMS JTOCTHXKEHHM
COBPEMEHHOW OMOJIOTHH JIJISl pALIMOHATIBHOTO PUPOA0IIONIb30BAHUS;

YMEHHUE peuiaTh 3JE€MEHTapHble OMOJOTMYECKUE 3aa4H, COCTABIISTH CXEMBI
MEePEeHOCa BEIIECTB U SHEPTUH B IKOCUCTEMAaX (LIEMH MUTaHUsA);

YMEHHUE BBINOIHATh JTA0OPATOPHBIE U TPAKTUYECKHUE pabOThI, COONIOAATH
npaBuiia Mpu padboTe ¢ yu4eOHBIM U JIaOOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OIEHHMBATh M HHTEPNPETUPOBATH HUHGPOPMAIUIO
OMOJIOTUYECKOTO  COJIEPKAHMsI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
pa3TUYHBIX UCTOYHUKOB (CpecTBa MaccOoBOW MH(OpMaIuU, HAyYHO-TIOMYJISIPHBIE
Matepualbl),  paccMaTpuBaTh  IVIOOAJbHBIE  DKOJOTUYECKHE  MPOOJIEeMbl
COBPEMEHHOCTH, (()OPMHUPOBATH 10 OTHOIIEHUIO K HUM COOCTBEHHYIO O3ULHUIO;

YMEHHE CO3/1aBaThb COOCTBEHHBIE ITMCHMEHHBIE U YCTHBIE COOOIICHHUS,
0000111 6MOIOTMYECKYI0 UHPOPMALIUIO U3 HECKOJBKUX MCTOYHUKOB, TPAMOTHO
UCII0JIb30BaTh MOHATUIHBIN anmapaT OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHBbIE
HanmMmeHoBaHHeE pa3aesioB U TeM nudpoBbIe
Ne i/t P KonrpoJubnsie | IIpakTnyeckn (upp )
NMPOrpaMmMbl Bcero oOpa3oBaTeJibHbIE
padoThI e padoThblI
pecypchl
bubnnorexa [JOK
1 b 2 .
HOJIOTIA KaK Hayka 0.5 https://m.edsoo.ru/7f41¢292
2 JKuBble cuCTEMBI M NX OpTaHU3AIHS 1 brGmorexa ITOK
p H https://m.edsoo.ru/7f41¢292
3 XHUMHYECKHUH COCTaB U CTPOECHUE KIETKU 8 1 bubmmorexa TTOK
p https://m.edsoo.ru/7f41¢292
bu6mmoreka [JOK
4 FKM3HENCATENEHOCTE KIICTKH 6 https://m.edsoo.ru/7141¢c292
5 Pa3zMHOXeHMe 1 MHIUBUAYaJIbHOE pa3BUTHE 5 1 bu6nuoreka IIOK
OpraHu3MOB https://m.edsoo.ru/7f41¢292
6 HacnencrBeHHOCTH M H3MEHUYHBOCTH 2 15 bubmuoreka [JOK
OpPraHHU3MOB ’ https://m.edsoo.ru/7f41¢292
. Cenekiust opranu3mMoB. OCHOBBI 4 1 bubnmoreka [JOK
OMOTEXHOJIOTHHA https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 4




11 KIIACC

KoJsmn4yecTBo 4acoB DJIeKTPOHHbBbIE
HauMeHoBaHue pa3aesoB U TeM nu¢posBLIe
Ne i/m P KonTpoabHbI IIpakTH4eckue (twupp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
e padoThbl padoThI
pecypchbl
Bbu6mmorexa [JOK
1 1
OBOIOIHOHHAA GHOTIOTHA ? https://m.edsoo.ru/7f41cc74
) Bo3HukHOBEHME U pa3BUTHE )KU3HU Ha 9 0.5 bubnmnoreka [JOK
3emiie ’ https://m.edsoo.ru/7f41cc74
3 Opra"gu3Mbl U OKpyIKaroIas cpeaa 5 1 buGnnorexa [IOK
p Py B pea https://m.edsoo.ru/7f41cc74
bu6morexa [JOK
2
4 Coo011ecTBa M DKOJIOTHUECKUE CHCTEMBI 9 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 34 2 2.5




MPOBEPSEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBHOM ITPOI'PAMMBI

IIpoBepsiemble NpeMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
00pa30BaTeILHON NPOrPaMMBbI CpeIHero 001ero 00pa3oBaHus

ChopMHUpPOBAHHOCTh 3HAHUM O MECTE M POJIM OMOJIOTHH B CHUCTEME
HAYYHOTO 3HAHHS €CTECTBEHHBIX HayK, B (POPMHUPOBAHUHN COBPEMEHHOMN
€CTECTBEHHO-HAYYHOW KapTHHBI MUpPAa U HAYYHOTO MHUPOBO33PEHUS; O
BKJIAJIC POCCHUUCKHX M 3apyOeKHBIX YUYEHBIX-OHMOJIOTOB B pa3BHTHE
Ouosoruy; (PyHKIMOHAIBHON TPaMOTHOCTH 4YellOBEKa IJIsl PEIleHHUs

JKHM3HCHHBIX 3aJ1a4

YMeHHe pacKphIBaTh COJAEpXKaHWE OMOJIOTMYECKUX TEPMHHOB U
MOHSATUHN: JKW3Hb, KJIETKA, OPTaHU3M; MeTa0oau3M (0OMEH BEIIeCTB U
IIpPEBpalICHUE DJHEPIUH), TI'OMEOCTa3 (CaMOperyysuus), ypOBHEBas
OpraHM3aIys JKUBBIX CHUCTEM, CaMOBOCIPOU3BEACHUE (PETPOTyKIHS),

HaCJICACTBCHHOCTb, USMCHYUBOCTb, POCT U pa3BUTUC

YMeHue uznarath OMOIOTHYECKHE TEOpUH (KJIETOYHAs, XPOMOCOMHas,
MyTarmonHas), 3akousl (I'. Mennens, T. Moprana, H.W1. BaBunosa) u
yueHus: (0 IIEHTpaxX MHOrooOpa3uss M MPOUCXOXKJEHHUS KYJIbTYPHBIX
pactenuii H.M. BaBmiioBa), onpenensaTs TpaHUIIbl UX PUMEHUMOCTH K

JKHUBBIM CUCTEMaM

YMeHue BIajeTh METOJaMH HAYYHOTO TIO3HAHHMS B OHOJNOTHH
(HaOnrofieHHe M OIKCAHUE KHUBBIX CHUCTEM, IPOLECCOB M SIBICHMUIA,
OpraHmW3als W MPOBEICHUE OMOJOTHYECKOTO  JKCIICPUMEHTA,
BBIIBIDKEHHE  THIOTE3bl;  BBISIBICHHE  3aBUCUMOCTH  MEXAY
UCCJICYyEMbIMU BEIMYMHAMH, OOBSICHEHHE IMOTYUYEHHBIX PE3yJIbTaTOB,
WCIIOJIb30BAHHBIX HAyYHBIX TOHATHM, TEOpPUM W 3aKOHOB, YMEHHUE

ACJIaTh BBIBOABI HA OCHOBAHUU IOJTYYCHHBIX pe3y.]'II)TaTOB)

10 KVIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

1

2

3

4

5

YMeHHe BBIACNATh CYIIECTBEHHbIE NPU3HAKU BHUPYCOB, KIIETOK
NPOKAapUOT W  JYKApHUOT, OJHOKIETOYHBIX ¥ MHOTOKJIETOYHBIX
OpPraHu3MOB; OCOOCHHOCTHM  TIPOLIECCOB  OOMEHa  BEHIECTB H
MpeBpalleHus] PHEPruH B KIETKe, (POTOCHHTE3a, IMIACTHYECKOTO U
PHEPTreTUYeCKoro  oOMeHa,  XEMOCHWHTe3a, MHUTO03a,  Melo3a,
OIUIOIOTBOPEHUS,  PA3MHOXKEHUS,  WHAMBHAYAIBHOTO  Pa3BUTHUSA

opranu3ma (OHTOTEHE3)




YMmenune IMPUMCHATH IMOJTYYCHHBIC 3HaHHUA JIIA 0OBACHEHHUS

OMOJIOTMUECKUX TPOLIECCOB U SIBICHUH, JUIsl MPUHATUS MPAKTUYECKUX
peleHnit B MOBCEAHEBHOMN KHU3HU B LEsIX obecredeHust 0e30MacHOCTH
CBOETO 37I0POBbsI U 370POBbsI OKPY>KAIOLIUX JIFOJIEH, COOJIIOIEHUSI HOPM
rPAMOTHOTO  TMOBEJEHUS B  OKpYKaroUIei

IPUPOJAHON  CpeneE;

IIOHUMAaHHEC HGO6XOI{I/IMOCTI/I HUCITIOJIBb30BaHUA }IOCTI/I)I(CHI/Iﬁ

COBPEMEHHOM OHOJIOTUM U OHOTEXHOJOTHH I palMoOHAIBLHOIO

MPUPOIOTIOTB30BAHUS

YMeHue pemiath 3JeMEHTapHbIE TCHETHMUECKHE 3a/layd Ha MOHO- U
TUTUOPUIIHOE CKpEUIMBaHUE, CIICTJICHHOE HAClIeJJOBAHHUE; COCTABIIATH
CXeMbl ~ MOHOTHOPHIHOTO

CKpC€IuBaHUA JUIA npeacKasaHus

HACJIE0BAHMS IIPU3HAKOB Y OPraHU3MOB

VMeHne BBIIOJHATH J'Ia60paT0prIe H  TPAKTUUICCKUC pa6OTBI,

coOmonaTh npaBwia Npu pabore C ydeOHBIM M 1a0OpPaTOPHBIM

o0opyaoBaHUEM

YMeHue KpuUTHUECKH OLEHUBATh U HUHTEPIPETHUPOBATH MHGOPMAIUIO
OMOJIOTMYECKOTO COJEPKaHUsI, BKIIOYAIOUTYIO TICEBJJOHAYYHbIC 3HAHUS
U3 pa3nuuHbIX ucTouHukoB (CMU, Hay4dHO-TIOMYyNIsSIpHBIE MaTepUabl);
OTHYECKHE AaCIEeKThl COBPEMCHHBIX HWCCIICIOBAaHWA B OHOJIOTHH,

MCIUIINHCE, OMOTCXHOJIOTUU

10

YMeHue co3aBaTh COOCTBEHHbBIC MUCHMEHHBIC U YCTHBIC COOOICHHS,
000011as1 OMOJIOrHYecKy0 HH(POPMAIHIO U3 HECKOJIBKUX HCTOYHUKOB,

I'PaMOTHO HCIIOJIB30BATH MMOHATUHHBIN alrrapar ouonoruu

11 KIIACC

Kon
NpoBepPsIeMOro
pe3yJbTara

HpOBepﬂeMLIe NMpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06pa30BaTeJ’le0]7] MnmporpaMmsbl CpeaHET0 oﬁmero oﬁpasosaﬂnﬂ

CdhopmupoBaHHOCTh 3HAHUN O MECT€ U POJIM OHOJOTHH B CHUCTEME
HAYYHOT'O 3HAHMS €CTECTBEHHBIX HAYK, B ()OPMHUPOBAHUN COBPEMEHHOU
€CTECTBCHHO-HAYYHON KapTUHBI MHUpPa M HAYYHOTO MHPOBO33PEHUS; O
BKJIQJIE POCCHUHCKUX M 3apYOCIKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
ouonornu; (HyHKIIMOHAILHOW TPAMOTHOCTH YEJIOBEKA JUIS PEIICHUS

JKM3HCHHBIX 3aJa4

Vmenue PaCKpbIBaThb COJACPIKAHUC OMOIOrMYECKUX TCPMHHOB H

MOHSITUN: BUJ, TMOMYJISIUS, TeHOGMOH, ABOJIONMS, ABUXKYIINE CHIIbI




(dakTopsr) 9BOJTIOINH, MIPUCTIOCOOICHHOCTh OpPTaHU3MOB,
BU000pa30BaHUeE, HKOJIOTHYECKUE daxTopsl, IKOCHCTEMA,
MPOIYIICHTHI, KOHCYMEHTHI, PEIyIEeHTHI, HEeTH UTaHUs,

IKOJIOTHYECKasl TUpaMHuIa, OMOTeOIeH03, Ornocdepa

YMeHue uznaraTb OMOJIOTHUECKUE TeOpuH (IBONIOLMOHHAs Teopus Y.
JapBuHa, cHHTEeTHYeCcKass TEOpUs  HBOJIOLMHU), 3aKOHBI U
3aKOHOMEpPHOCTH (3apojsiieBoro cxoactsa K.M. bapa, yepenoBanus
IJIaBHBIX HampasieHud U myten 3Bomtonuu A.H. CeBeprioBa, yueHus o
ouocpepe B.M. Bepnaumckoro), ompeneniarte — TIpaHHIBl X

MPUMCHUMOCTH K JXUBBIM CUCTECMaM

YMeHue BIAAeTh METOJaMH HAy4YHOrO IIO3HAHWS B OWOJIOTUH
(HaONroficHUE W OINMHCAaHUE JXUBBIX CHUCTEM, MPOIECCOB U SBICHUI;
OpraHu3amnss ¢ TPOBEICHHE OHOJOTHYECKOTO0  DKCIIEPUMEHTA,
BBIABMIKCHHUE  THIIOTE3bI; BBISIBJICHHE  3aBHCHUMOCTH MEKY
UCCJIETyeMbIMU BETUYMHAMU, OOBSICHEHUE TMONTYYCHHBIX PE3yIbTaTOB,
WCIOJb30BAaHHBIX HAYYHBIX MOHSTHH, TEOPH M 3aKOHOB; YMEHHE

ACJIaTb BBIBOABI HA OCHOBAHUU IMOJTYYCHHBIX pe3y.]'ILTaTOB)

YmMenue BBIJICTISITH CYIIECTBEHHBIE NPU3HAKH CTPOCHHUS
OMOJIOTMYECKUX OOBEKTOB: BUJIOB, TOMYJALUNA, TPOAYLIEHTOB,
KOHCYMEHTOB,  PEIYyLIEHTOB,  OHOr€OLEHO30B M  DKOCUCTEM;
0COOCHHOCTH IPOLIECCOB HaCJIeJICTBEHHON U3MEHYNBOCTH,
€CTeCTBEHHOTO  OTOOpa, BUA000pa30BaHMs, IMPHUCIOCOOICHHOCTH
OPTraHW3MOB, JCHUCTBHSA HKOJOTHYECKHMX (AKTOPOB HA OPraHU3MBI,
NepeHoca BEIIECTB U MOTOKA YPHEPTUU B IKOCUCTEMAX, AHTPOMIOTEHHBIX
U3MEHEHHI B 9KOCHCTEMaX CBOEH MECTHOCTH, KPYTOBOPOTa BELIECTB U

OMOre0OXUMHUECKUX IIMKIIOB B Ouochepe

Ymenue MMPUMCHATH MMOJIYYCHHBIC 3HAHUA JJISL O6’b$ICHeHI/I$I
OMOJIOTMYECKUX TPOIECCOB W SIBICHUHN, ISl IPUHATHS MPAKTHIECCKUX
pelIeH i B MOBCETHEBHOM )XKU3HU B LIENAX 00ecTedeHus: Oe30MacHOCTH
CBOETO 3/I0POBBS M 3I0POBbSI OKPYIKAIOIINX JFOJICH, COOII0ACHHSI HOPM
rPaMOTHOTO TOBEACHUS B  OKPYXKAIOWIEW MPUPOJHOW  CpElE;
NOHMMaHHe HEOOXOAMMOCTH UCIIOJTb30BaHUS JOCTHKECHUH

COBPEMEHHOM OMOJIOTHH AJIs PALIMOHAIBHOTO PUPOIOTIONb30BAHUS

YMmenue peuiaTth 3JICMCHTAPHBIC OHOJIOrHYeCKue 3aga4u, COCTaBJIATHb

CXCMBbI IIEPCHOCA BCUICCTB U OHCPIUU B 9KOCHUCTEMAX (I_IGHI/I HI/ITaHI/IH)

YMeHre BBINONHATH JIA0OpAaTOpHBIE W TPaKTHYECKHue paboThl,
coOmonaTh mnpaBuia nHpu pabore c ydyeOHBIM U J1a0OpPaTOPHBIM

000py10BaHHEM




YMeHne KpUTHUYECKHd OLEHUBATh U MHTEPIPETUPOBATH HMHPOPMAIUIO
OMOJIOTHMYECKOTO COJICpKAHUS, BKIIFOUAIONIYIO IICEBIOHAYYHBIC 3HAHUS

U3 pa3nuuHbIX UcToUHUKOB (CMU, Hay4dHO-TIOMYyNIsSIpHBIE MaTepUabl);

? paccMaTpuBaTh ri00abHBIC HKOJIOTUIECKUE poOIeMbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOLIEHHWIO K HUM COOCTBEHHYIO
TIO3HIINIO
YMeHue co3/1aBaTh COOCTBEHHBIE TMCbMEHHBIC M YCTHBIE COOOIIEHUS,
10 000011251 OMOJOTHYECKYIO UH(GOPMAITUIO U3 HECKOJIBKHX HCTOYHHKOB,

rpaMOTHO HCIIOJIL30BATh MOHATUUHBIN arrapar OuoJIornu




HHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsiemMblii 3JIeMeHT COiep:KaAHUS

buoiorus kak Hayka

1.1

buonorus — Hayka o xuBoi mnpuponme. Ponb Owonorun B GOpMHpOBAHUU

COBPEMEHHOM Hay4yHOH KapTHHbI MUpa. CuctemMa OMOJOrMYeCKUX HayK

1.2

Mertoapl Mo3HaHMs KHUBOW MNpPUPOAbI (HAOIIOAEHUE, SKCHEPUMEHT, OIUCAHMUE,
U3MEpeHue, Kiaccu(uKaluusa, MOJEIUPOBaHUE, CTATUCTHYECKass o00paboTka

JIAaHHBIX )

JKuBnIe cucTeMBI M UX opraHnu3anusa

2.1

KuBble cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3yudeHus Ouosoruu. CBoiicTBa

OrocucTeM U UX pazHooOpaszue

2.2

ypOBHI/I opraHuzanuun OMocuCTEM: MOJ'IeKYJ'IﬂpHO-FGHCTHHGCKHﬁ, KHGTO‘IHBIfI,

OpraHW3MEHHBIN, TOMYJISIIMOHHO-BUIOBOM, SKOCHCTEMHBINA, OMOCHEPHBIN

XHUMHUYECKHUM COCTaB U CTPOCHUC KIICTKU

3.1

XUMUYECKUN COCTaB KJIETKHM. XHMHUYECKHE DJIEMEHTBhI: MAaKPO3JIEMEHTHI,
MHKpOAJIEMEHTHI. Bona u MuHepaibHble BemecrBa. @OyHKIMHM BOABI U

MHHCPAJIBHBIX BEHIECCTB B KIICTKE. Ho;mepmaHI/Ie OCMOTHYECKOI0 OanaHca

3.2

benku. CocraB u crpoeHHe O€IKOB. AMHHOKHCIOTHI — MOHOMEPHI OENKOB.
He3zameHuMble W 3aMEHMMbIE AMUHOKHMCIOTBL. AMHHOKHCIIOTHBIM COCTaB.
YpoBHU CTPYKTYpbl O€IKOBOIM MOJIEKYJIbI (IIEpBUYHAs, BTOPUYHAsS, TPETUUHAS U
YeTBEPTUYHASA CTPYKTypa). XHUMHUYEeCKHe CBoiicTBa OenkoB. buomorumueckue
GbyHKIUU OEIKOB.

®depmeHTHl — OHonornyeckue karaiausatopbl. CTpoeHue (epMeHTa: aKTHBHBIN
LHeHTp, cyOcTtpatHas crneunpuuHoctb. Kodepmentsl. Burtamuubel. Otnnuns

(hepMEHTOB OT HEOPTaHMUECKUX KaTaIu3aTOPOB
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YrneBoabl: MOHOCaxapuabl (TII0K03a, pu0o3a M A€30KCHpPU003a), AUCAXaPUIBI
(caxapo3a, JlakTo3a) W TMOJUCaxapuabl (Kpaxmay, TIUKOTEH, [EJUTI0I03a).
buonornueckue GyHKIIUU YTIIEBOOB.

Jlunuper:  Tpurmunepuasl,  crepounsl,  dochonununsl.  ['mapodunabHO-
ruyipopoOHBIe  CcBoiicTBAa. buonornmueckue ¢yHkuu aunuaoB. CpaBHEHHE

yrjiaeBoao0B, OEJIKOB U JIMIIUA0B KaK HCTOYHHUKOB SHECPTHUU




3.4

Hyxkneunoseie kucnotel: JJHK u PHK. Hykiieotuibl — MOHOMEPBI HYKJIEUHOBBIX
kucinotr. Crtpoenne u ¢ynkuun [JIHK. Crpoenne u ¢ynkuuun PHK. ATO:

cTpoeHue U QyHKUIUU

3.5

[Mutonorus — Hayka o kinetke. Knerounas teopus. MeToasl u3y4eHus KIETOK

3.6

Knerka xak memocTtHas >kuBasi cucteMa. OOIIHMe MPU3HAKK KIETOK: 3aMKHYyTas
HapykHas memOpana, mousiekynsl JIHK kak renermueckuii ammapart, cucrema

cuHTe3a OeJKa

3.7

Tumel KJIETOK: dyKapuoTHUecKasi U mpokapruoruyeckas. OCOOEHHOCTH CTPOCHUS
npokapuoTudecko  kimetku. Kierounas crenka Oaktepuit.  CTpoeHue
YKapUOTHUECKOW KJIETKH. OCHOBHBIE OTJIMYUS PACTUTEIHHOHM, >KHBOTHOU H

IpUOHOM KIETKH

3.8

[IoBEpXHOCTHBIE CTPYKTYpbl KJIETOK — KIIETOYHAs CTEHKA, IJIMKOKAJIUKC, MX
¢yukuuu. [InazmaTnueckas meMOpaHa, e€ cBoiicTBa U pyHkuuu. Lutornasma u eé
opranounipl. OnHOMEMOpaHHBIE OPraHOUBI KJIETKH: SHIOIIIa3MaTHUYECKasi CETh
(BIIC), ammapar T'ombmku, mu3ocoMbl. [loryaBTOHOMHBIE OPTraHOWIBI KIIETKHU:
MUTOXOHJIpUH, IacTuabl. [IpoucxokaeHne MUTOXOHAPUWA W IUIacTUA. Buasl
wiactua. HememOpaHHbIe OpraHouJbl KJIETKHA: PUOOCOMBI, KIIETOYHBINA LIEHTP,

PECHUYKH, KIyTUKUA. DYHKIIMHA OpraHOUI0B KJIETKU. BKiroueHus

3.9

SAnpo — perynatopHblii LeHTp kieTkd. CTpoeHue snpa: siaepHas 000J0dKa,

KapuoIuiadMa, XpoOMaTuH, SIAPBIIIKO. XpOMOCOMBI

3.10

TpchnopT BCIICCTB B KIICTKEC

H(PBHCI[GHTGHBHOCTL KIICTKHU

4.1

OOMeH BellecTB, WIM METa0OIu3M. AcCUMWISILMS (IJIaCTUYECKUH OOMEH) u
JUCCUMMIIALIUS (SHEPreTUYecKhii oOMeH) — JBE CTOPOHBI €IUMHOro mpoliecca
MeTtabonusma. Tumnsl oOMeHa BellecTB: aBTOTPOHBIA U rerepoTpodHbiii. Ponb

(bepMeHTOB B OOMEHE BEIIECTB U MIPEBPAILEHUH YHEPTUU B KIETKE

4.2

®otocunres. CBeroBas U TeMHOBas (a3bl poTocuHTe3a. Peakiuu porocunTesa.
DddextuBHOCTh PoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3a IS JKU3HH Ha 3eMile.
Bnusnue ycnoBuit cpenbl Ha (OTOCHHTE3 M CHOCOOBI TOBBIIICHUS €TO
MPOAYKTHBHOCTH Y KYJIBTYPHBIX PACTCHH.

XeMoCcHHTe3. XEMOCHHTE3UPYIOIHe OakTepuu. 3HAYCHHE XEMOCUHTe3a IS

JKU3HU Ha 3eMie

4.3

DOHepreTuyeckuidi OoOMEH B KieTKe. PacuiersieHne BemIeCTB, BBIJICICHUE W
aKKyMyJIMPDOBaHHE OJHEPrHM B KIETKE. OTambl DJHEPreTUYecCKOro OOMEHa.
I'mukonn3. bpoxxenne u ero Buabl. KucinoponHoe OKHCIIEHHE, WM KIETOYHOE

Jbixanue. DPPEeKTUBHOCTh SHEPTeTUYECKOI0 0OMEHa
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Peakiun matpuuHoro cuntesa. ['enernueckas uapopmarus u JJHK. Peanuzanus




TreHETUYEeCKON HWH(pOpMAMK B KJICTKE. | €HeTHMYeCKHil KOJ W €ro CBOWCTBA.
Tpauckpumnus — marpuunblii cunte3 PHK. Tpancnsmust — OuocuHTe3 Oenka.

KO,Z[HpOBaHI/Ie aMUHOKMCIIOT. PoJib pI/I6OCOM B OHMOCHHTE3€e OeKka

4.5

Heknerounsie ¢opmbl xu3Hu — Bupychl. VMcropusi otkpbitTus Bupycos (/.M.
MBanoBckuit). OCOOEHHOCTH CTPOEHHSI M JKU3HEAEATEIIbHOCTH BUPYCOB.
bakrepnodaru. bonesnm pacreHuid, KUBOTHBIX W YEIIOBEKAa, BBI3BIBAEMBIC
BUpycamu. Bupyc ummynonedpunura genoseka (BUY) — Bo3Oynurens CIINa.

[TpodunakTuka pacnpocTpaHeHHsI BUPYCHBIX 3a00JI€BaHUN

Pa3mHoxenue u HHAWBHUIYAJIbHOC PAa3BUTUC OPIraHU3MOB

5.1

Krnerounslii 1uKI, WIM KU3HEHHBIM UWKI KIeTku. WHTepdasza m MHTO3.
[Tpoueccrl, mporekaromme B uHTepdasze. Perumkanus — peakiuss MaTpUYHOTO
cunteza JIHK. Ctpoenne xpomocoMm. XpOMOCOMHBIH HAOOp — KapHOTHIL.
JIMTUTOWIHBIE W TalIOMJHBIA ~ XPOMOCOMHBIE  HA0OphL.  XPOMATHJIBL.
[{uronoruyeckue OCHOBBI PA3MHOXKEHUS M HHIUBUAYAJIbHOTO PpPa3BUTHUSA
OpraHN3MOB.

Henenune kierkm — wmuto3. Craaum muto3a. [lpomeccel, mpoucxomsuue Ha

PAa3HBIX CTAAUAX MUTO3A. buonormdyecknii CMBICIT MUTO3a

5.2

@opmBl Pa3MHOXKEHUSI OPraHM3MOB: Oecrojioe U TmosioBoe. Buisl Oecronoro
pasMHOXKEHUsS: JeJICHHE HaJBOEe, IOYKOBAaHHUE OJHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BETreTaTUBHOE pa3sMHOKEHHE. HckyccTBeHHOE

KIIOHUPOBAHUEC OPTaHU3MOB, €I'0 3HAYCHHUC IJIA CCIICKIIUU
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[TonoBoe pa3zMHOXEHHE, €r0 OTIMUYUS OT OECIoI0ro.
Meiio3. Craguu wmeiio3a. [lpouecchl, mpoucxonsdiue Ha CTaaAusIX MeHosa.
[ToBenenne xpomocom B Meio3ze. Kpoccunrosep. buonoruueckuili cmpicia u

3HaYeHNE MEN03a

54

["ameTorenes — mpouecc 00pa3oBaHUs MOJOBBIX KJIETOK Y *KHUBOTHBIX. [lom0BbIE
’KEJIe3bl: CEMEHHUKHM M sSM4HUKU. OOpa3oBaHUE U pa3BUTHE IOJIOBBIX KJIETOK —
raMeT (CrepMaTo30u, SHIeKIeTKa) — crepMarorene3 u ooreHe3. OcoOeHHOCTH

CTPOCHHA SIMIEKJICTOK U CIICPMATO30UI0B. OHJ'IOI[OTBOpeHI/Ie. HapTeHoreHe3

5.5

WnauBuayanbHoe  pa3BuTue  (OHTOreHe3).  OMOpHUOHAJIBHOE  pa3BUTHE
(sMOpuorenes). Jtanbl SMOPUOHATIBHOTO PA3BUTUS y MO3BOHOYHBIX KMBOTHBIX:
npoOieHue, racTpyisnus, opradorenes. I[locramOpronansHoe pasButhe. Tumsl
MIOCTAMOPHUOHAJIBHOTO PA3BUTHS: MIpsIMOEe, HempsMoe (JIMYMHOYHOE). BriusHue
Cpelbl Ha pa3BUTHE OPraHU3MOB; (DaKTOPBI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE
YPOJCTBA.

Poct u pa3zsButue pacteHuil. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHUE CEMEHH,

CTaaun pa3BUTUA

HaCHeI[CTBeHHOCTB 1 NSMCHYMBOCTb OPraHN3MOB




6.1

IIpeamer u 3amaun reveTuku. Mcropus pa3BuTtus reHeTUKU. Bxiiag poccuiickux
U 3apyOexHbIX Yy4Y€HBIX B pa3BUTHE TEHETHKU. MeToAbl TI'eHETHKHU
(ruOpUAOTOTUYECKUA, UATOT€HETHYECKHU, MOJICKYJISIPHO-T€HETHUECKHIN ).
OcCHOBHbIE TEHETUYECKUE TOHATUA. ['eHeTnYecKass CUMBOJIMKA, UCIIOJIb3yEMas B

cXxemax CKpellrBaHu

6.2

3aKOHOMEPHOCTH HAacCJIeIOBaHUsI TPU3HAKOB, ycTaHOBJIeHHbIe I'. Mengenem.
MonoruOpuiHoe CcKpenuBaHue. 3aKOH €IWHOOOpa3usi THUOPUIOB MEPBOTO
IIOKOJICHUS. HpaBI/IJ'IO JAOMUHHPOBAHUA. 3akoH PaCICIUICHUA TPU3HAKOB.
I'mnoresa uncrorsl ramer. [IosHOE U HENOJIHOE JOMUHHUPOBAHUE.

JurnbpuaHoe ckpemMBaHue. 3aKOH HE3aBHCHMOIO HACJIEIOBAaHUS TPU3HAKOB.
[{uToreHeTHUECKHEe OCHOBHI JUTHOPUAHOTO CKPEIIUBAHUSA. AHAIM3UpYIOIICe
cKpemuBaHue.  lMcrnonp30BaHME — AQHAIM3UPYIOUIETO  CKPELIMBAHMUS IS

OIpeziesIeHUs] TEHOTHUIIA 0CO0U

6.3

CuerieHHoe HacnefoBaHue npusHakoB. Pabora T. Moprana mo CHErIEHHOMY
HaclleJoOBaHWIO TreHoB. HapymieHuwe cuemineHuss TEHOB B pe3yJbTare
KPOCCUHTOBEpa. XPOMOCOMHAasi TEOpHUsl HACIEICTBEHHOCTU. |'eHeTHueckue
KapThl.

I'enernka mnosia. XpOMOCOMHOE OIpEAEIeHruE Moyia. AyTOCOMBI U TOJIOBBIE
XxpoMocombl. ['oMorameTHele M reTeporaMmeTHbie OpraHu3mbl. HacnemoBanue

IMPU3HAKOB, CHCIIJICHHBIX C I1OJIOM

6.4

N3meHnunBocTh. BHIBl M3MEHUMBOCTH: HEHACJICACTBEHHAS W HaCJICACTBCHHAS.
Ponp  cpenpl B HEHACHENCTBEHHOW  WM3MEHYMBOCTH.  XapaKTepHUCTHKA
MOIU(DUKAIIMOHHOW W3MEHYMBOCTH. BapuallMoOHHBIA Pl U BapUallMOHHAS
kpuBas. Hopma peaknum mnpusHaka. KonmdyecTBeHHblE M KaueCTBEHHBIE

MPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOIM(UKALIMOHHOW H3MEHYUBOCTH

6.5

HacnencTBenHasi, WM TEHOTHIHYECKas, W3MEHYMBOCTh. KoMOMHATHBHAS
W3MEHYMBOCTh. Mei03 W TMOJOBOM TpOIECC — OCHOBA KOMOWHATUBHOM
W3MCHUYMBOCTH. MyTalMoOHHas W3MEHYMBOCTh. Kiaccupukanus MyTaruii:
T€HHBbIE XPOMOCOMHbBIE, TeHOMHbIE. HacToTa U MPUYMHBI MyTaluil. MyTareHHbIe
(bakTophl. 3aKOH TOMOJIOTUYECKHX PSAIOB B HACIEACTBEHHOUW n3MenunBocty H.U.

BasuiioBa

6.6

I'enetuka wuyenoBeka. Kapuotun denoBeka. OCHOBHbIE METO/bl T€HETHKU
YeJI0BEKa: reHEaIOTMYCCKHUIA, OJIM3HEILIOBEIH, IIUTOrCHETHYCCKHUIA,
OMOXMMHMYECKUN, MOJEKyIsipHO-TeHeTuuecknii. COBpeMEeHHOEe OmpeeieHne
reHOTHUIIA: IMOJITHOICHOMHOC CCKBCHHPOBAHUC, TCHOTUIIMPOBAHUEC, B TOM YHUCIIC C
noMonipio [II[P-ananu3a. HacnencrBenHble 3a00J¢BaHUS 4YEIOBEKA: T'€HHbBIC

0oJie3HH, OOJIE3HM C HACJIEICTBEHHOHN MPEIpacnoI0XEeHHOCTHI0, XPOMOCOMHEBIE




6one3nn. Comaruueckue W reHepaTuBHble MyTauuu. [IpuHLUIBI 370pOBOrO
oOpa3a JKW3HH, JUATHOCTHKH, TPOMDUIAKTUKA ¥ JICUYCHUS TCHETHYECKUX
Oone3Heil. Menuko-reHeTH4ecKkoe KOHCYJIbTHPOBaHHE. 3HaYCHHE MEAUIIMHCKON

FCHCTUKHU B NPCAOTBPAIICHUN U JICUCHUU I'CHETUYCCKUX 3a00JICBaHMM YECIOBEKA

CeJ'IeKHI/ISI OpraHnu3MoB. OCHOBBI OMOTEXHOIOT U

7.1

Cenekuusi Kak Hayka W IpolLecc. 3apOoXIACHUE CEJICKIUU W JOMECTHKALUA.
Yuyenne H.M. BaBunoBa o0 meHTpax TMPOUCXOXKICHUS W MHOrooOpasus
KYJBTYPHBIX pacTeHuid. LIeHTpbl MpOoUCX0XKACHHS TOMAITHUX XKUBOTHBIX. COpT,

mnmopoaa, miraMm

7.2

CoBpeMeHHbIE METOAbl CeNeKIHH. MaccoBbI UM MHAMBHUIyaJbHBIM OTOOPHI B
CEJIeKLIMM pacTeHUM M XKUBOTHBIX. OneHka skcrepbepa. bin3kopojcTBeHHOE
ckpemuBanue — MHOpuauHT. Ywctas M. CKpenMBaHWE YHCTBIX JIMHHM.
I'ereposuc, wim rubpuaHas cwia. HepoacTBeHHOE CKpelBaHue — ayTOPHUIUHT.
Otnanéunas rubpunuzanus u e€ ycrnexu. VICKyCCTBEHHBIH MyTareHe3 u
MOJTYyYECHUE TONUIUIONAOB. JlOCTHXKEHUSI CEJIEKUUH PACTCHUM, MKUBOTHBIX U

MHKPOOPTaHNU3MOB

7.3

buotexHosoruss kak oTpacib TPOM3BOJACTBA. ['€HHAsT WHXEHEpHUs. OTambl
co3ganus pexkomOuHanTHOW JIHK wm Tpancrenneix opranusmon. Kinetounas
uHxeHepuss.  Kierounble  KyJabTypbl.  MEKpPOKIOHAJIBHOE  Pa3MHOKEHHE
pacrenuii. KioHMpoBaHWE BBICOKONPOAYKTHUBHBIX  CEIbCKOXO35MCTBEHHBIX
OpraHu3MOB. OJKOJOTHYECKHe M dTHdeckue mnpodiembl. MO — reHeTudecku

MOIU(UIIMPOBAHHBIE OPTAHU3MBbI

11 KIIACC

Kon

IIpoBepsieMblii 3JIeMEHT COACPKAHMS

DBOIOIMOHHAS OUOJIOTHS

1.1

DBOJIIOLIMOHHAS TeOpus U €€ MECTO B OMOJIOTHH.

CBuzerenbctBa  3BoMOIMM.  llajmeoHTonmOrMyeckue:  MOCIEIOBATEIBHOCTD
HOSBJICHUS. BUAOB B MAJICOHTOJIOTHYECKON JICTONHCH, IEPEXOJHbIE (OPMBL.
buoreorpaguyeckue: cxoncTBo M paznuuue ¢ayH U (GIOp MaTEPUKOB U
OCTPOBOB. DMOPHOJIOTUYECKUE: CXOJCTBA U pa3IUuus SMOPHOHOB Pa3HbIX BUIOB
MO3BOHOYHBIX. CpaBHHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHbIE, aHAJOTHYHBIE,
pPYIMMEHTapHBIE OpPTaHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHYECKUE: CXOJICTBO

MCXaHHU3MOB HACJICACTBCHHOCTHM M OCHOBHBIX META00INYECKHUX HYTeﬁ Y BCEX




OpTraHUu3MOB

1.2

OpomonnonHas  teopus Y.  [apBunHa. Ilpeanochbuiku  BO3HUKHOBEHUS
JapBuHU3Ma. JIBWXKylue cuibl 3BoNOLMH BUAOB 1O JlapBuuy (M30BITOUHOE
Pa3MHOKCHHUE ITPHU OIrpaHUYCHHOCTH PECYpPCOB, HeonpenenéHHaﬂ U3MCHYUBOCTD,

6opb0a 3a CylecTBOBaHHE, ECTECTBEHHBII 0TOOD)

1.3

Cunrernueckass Teopus dBomouuu (CTD) U OCHOBHBIE €€ TOJIOKEHHUS.

MuxkposBontouus. [Tonynsnus kak eqMHUIA BUAA U YBOTIOLIMA

1.4

JBumxyume cuibl ((akTopbl) SBOJIIOLNMHM BUAOB B INpupoae. MyTaluOHHBII
nporecc U KOMOMHATHBHAS W3MEHYMBOCTH. llOMyJsIMOHHBIE BOJIHBI M Apeild
reHoB. M3omsmus u murpanust. EcrecTBeHHBI 0TOOp — HANpaBIsIOMUi (aKTop
sBOMIOLNHU. DPOPMBI €CTECTBEHHOTO 0TOOPA.

IIprcnocoONeHHOCT, OpPraHM3MOB Kak pe3ysbTaT HBojouuu. Ilpumepsr
MIPUCTIOCOOJICHUH Y OpraHu3MoB. ApoMop¢ 036l U UINOAAATITAIIH.

Bun u Bunoo6pazosanue. Kpurepuu Buna. OcHoBHBIE (POpMBI BUI000PAa30BaHUS:

reorpaduyeckoe, IKOJIOrHIecKoe

1.5

MaxkposBomorisi.  PopMbl  3BOJIOLMU:  (QUIETHYECKas,  JUBEpreHTHasl,

KOHBCPI'CHTHAA, IMapaJUICIIbHAas. H606paTI/IMOCTL OBOJIOINH

Bo3HukHOBEHNE U Pa3BUTHUC )XU3HU HA 3emite

2.1

JloHayudHble IpeACTaBICHUS O 3apOXKICHUM >KU3HU. HaydHble TIunoressl
BO3HMKHOBEHHUS >KM3HM Ha 3emye: a0uoreHe3 M MaHCHEpMUsA. XUMHYECKas
IBOJIIOLMA. ODKCIIEPUMEHTAIBHOE MOATBEP)KJIECHUE XUMHYECKON 3BOJIOLUH.
Havanphbie sTansl Onosiornuyeckoil sposmonuu. I'mnoresa PHK-mupa. IlepBbie

KJICTKHU U UX 3BOJIFOIIUA. cDOpMI/IpOBaHI/Ie OCHOBHBIX I'PYIIIT )KUBBIX OPIraHU3MOB

2.2

Pa3Butne xu3Hum Ha 3emusie mo spam W nepuoaam. Karapxeil. Apxeiickas u
npoTtepo3oiickass 3pel. [lanmeo3olickas 3pa W €€ TepuoIbl: KEeMOPHIICKUIA,
OpJIOBUKCKUW, CUJIYPUMCKHI, J€BOHCKUM, KAaMEHHOYTOJIbHBIM, TEPMCKHUM.
Me3so30lickast 3pa U €€ epUuoIbl: TPUACOBBIN, IOPCKUM, MEJIOBOM.

Kaiinozoiickass »9spa u €€ mnepuoabl:  MaJECOr€HOBBIM,  HEOTCHOBBIMH,
AHTPOIIOT€HOBBIA. XapaKTepUCTUKA KiIMMaTa M TEO0JOTHYECKUX IPOLECCOB.
OCHOBHBIE TaITBI YBOJIOIUH PACTUTEIBHOTO U KHUBOTHOTO MHpa. ApoMOp(hO3bI y
pacTeHuii U >KUBOTHBIX. [losiBNEeHWe, pacuBeT W BBIMHUpPAHHWE TPYIN >KUBBIX

OpraHu3MOB

23

Cucrema OpraHM4eckoro MHupa Kak oOTpaxkeHue »dBoitouuu. OCHOBHBIE

CUCTEMATHUYCCKUC I'PYIIIBI OPTaHU3MOB

24

:‘)BOJ'IIOI_II/IH YCJIIOBCKA. AHTpOHOJIOFI/ISI KaK HaykKa. PazButne HpeI[CTaBHeHI/Iﬁ (6]




IIPOMCXOXKAECHUU YeroBeka. Meronbl M3ydeHus aHTponoreHesa. Cxoxactsa u
pa3ianuns 4eJI0BeKa U )KUBOTHBIX. CUCTEMAaTHYECKOE MTOJIOKEHNE YETIOBEKA.

JBuxyume cuiel (akTopsl) anTpornorenesa. HacneacrBeHHass U3MEHUUBOCTh U
ecTeCTBeHHbIM 0TOOp. OOmiecTBeHHbI 00pa3 KHU3HM, H3TOTOBICHHUE OpYIUil

TpyZa, MBIIUICHHE, PEYb

2.5

OcCHOBHBIE CTaaUU M BETBU SBOJIOLMHM YEJIIOBEKA: ABCTPAIONUTEKH, YemoBek
yMenbii, YenoBek mnpaMmoxoisauuid, YenoBek HeaHAEpTalIbCKUi, YemoBek
pa3ymHbId. HaxolIku MCKOMAeMBIX OCTAHKOB, BpPEMs CYIIECTBOBAaHUS, O0JACTh

pacrpocTpaHeHus, 00bEM roJIOBHOTO MO3Tra, 00pa3 KU3HH, OPYIUs

2.6

UYenoseueckre packl. OCHOBHBIE OOJIBIIME PAChl: €BPOTICOMIHAS (€Bpa3miicKas),
HETPO-aBCTPAJIOHTHAS (9KBaTOpHaNIbHA), MOHTOJIOUAHAS (a3uarcko-
amepukaHckasi). YepTbl mpHUCIIOCOOIEHHOCTH NPECTaBUTENIEN YeIOBEYECKUX pac

K YCJIOBHAM CYHICCTBOBAHUA. EuHCTBO 4€10BEYECKUX pac. KpI/ITI/IKa pacusma

OpranusMsbl 1 OKpy»Karouias cpeaa

3.1

DKojorus Kak Hayka. 3ajadud M pasfelibl SKOJOIMH. MeToabl 3KOJOTM4eCcKUX
UCClIeIoBaHUM. DKoslornyeckoe MupoBo33peHue. Cpeibl 0OUTaHKsI OpPraHU3MOB:

BOAHAaA, HA3CMHO-BO3AyIIIHAA, IOYBCHHAA, BHYTPHOPIraHU3MCHHAA

3.2

Okonorndyeckue  Qaxtoppl.  Knaccupukamuss — 9KoJIOTHYeCKUX  (DaKTOpOB:
abuoTuyeckue, OMOTHMYECKHME W aHTponoreHHsle. JlelcTBUE HKOJIOTMYECKUX

(bhakTOpOB HA OPraHU3MBI

3.3

AbGuoTtnueckue (HakTophl: CBET, TEMIlEpaTypa, BIAKHOCTb. DOTONEPHOIU3M.
[IpucnocoOneHuss OpraHU3MOB K  JCHCTBUIO  a0MOTHYECKUX  (aKTOPOB.

buonornueckne PUTMBI

3.4

buotnueckue ¢akropsl. Buabl OMOTHYECKUX B3aMMOJACWUCTBUN: KOHKYPEHIIHS,
XHUIIHAYECTBO, IMAPA3UTU3M, MYTyaIn3M, KOMMEHCAIH3M (HaXJICOHHYECTBO,
KBapTUPAHTCTBO),  aMEHCAJM3M, HEWUTpaau3M. 3HaueHHe  OUOTHYECKUX

B3aUMOJICHCTBUH /IS CYIIECTBOBAHUS OPraHU3MOB B IPUPOAHBIX COOOIIECTBAX

3.5

OKOJIOTUYECKHE  XapaKTEpUCTUKH  momyiasuuu.  OCHOBHBIE — ITOKAa3aTelH
MONYJIALIMKA: YHUCIEHHOCTh, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTH, IPHUPOCT,

MuUrpanus. I[I/IHaMI/II(a YUCJICHHOCTHU MOMYJIAIUA U eé peryisiud

COOGH.IGCTBB. N 3KOJIOIT'MYCCKUEC CUCTEMBI

4.1

CoobmiecTBO  OpraHu3MoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BHAOBa,
MPOCTPAaHCTBEHHAs, Tpoduueckas (mumieBas). Bumasl-momuHanTel. CBsI3M B

OHOIIEHO3E

4.2

Dkojorudeckne cuctemMbl  (3kocucteMbl). Ilonstue 00 dKkocucreme U




ouoreoneHo3e. DyHKIMOHAIBHBIE KOMIIOHEHTBl 3KOCHUCTEMBI: IPOJIYLEHTHI,
KOHCYMEHTBI, peyLeHThl. KpyroBopoT BenecTB 1 NOTOK SHEPTUU B 3KOCUCTEME.
Tpoduyeckue (muieBble) YpOBHU H3KOocHcTeMbl. [luieBble LEemM W CETH.
OcHOBHBIE TOKa3aTeNd HKOCUCTEMbI: OmomMacca, MPOAYKLHUSA. DKOJOIMYECKHUE
NUPAMUJIBL:  TPOAYKIMM, YHUCIECHHOCTH, OuoMacchl. CBONCTBA 3KOCUCTEM:

YCTOMYUBOCTB, CAMOPETYJIALMSA, pazBuTue. CyKieccus

4.3

[TpuponaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03P M peK. DKOcHCTEMa XBOWHOTO WU
IIUPOKOJIMCTBEHHOIO Jieca.

AHTpOIIOTE€HHBIE 3KOCHUCTEMBI. ATpPO3KOCHUCTEMBI. YpbOosKOoCHCTEMEI.
buonornueckoe u X03sUCTBEHHOE 3HAYCHHE arPOIKOCHCTEM U YPOOIKOCHCTEM.
buopaznoobpazue kak Qakrtop ycroiumBocTH dKocucteM. CoxpaHeHue

OHMOJIOrHYeCcKOro pasHooOpasus Ha 3emiie
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VYuenne B.M. Bepnaackoro o Ouocdepe. I'paHunsl, coctaB U CTPYyKTypa
ouocdepsl. XKuoe BemectBo U ero ¢yHkiuuu. OcobGeHHOCTH OMOchepsl Kak
r7100aJIbHOM 3KOCUCTEeMBI. J[MHaMu4eckoe paBHOBecHMEe M oOpaTHas CBs3b B
ouocdepe. KpyroBopoTsl BemecTB U OMOTCOXUMUYECKUE ITUKIIBI JJIEMEHTOB

(yrnepona, azora). 3oHanbHOCTH OMochepbl. OCHOBHBIE OMOMBI CYIITH

4.5

UYenoseuectBo B Onocdepe 3emun. AHTPONIOTEHHBIE M3MEHEHHS B Ouocdepe.
['mobanpHBIC YKOIOTUYECKUE TTPOOIEMBI.
OcHOBa  palMOHAIBLHOTO  YIPABIICHUS MPHUPOJHBIMH pecypcaMd W UX

HUCIIOJIBb30BaHUC. I[OCTI/I)KCHI/IH OHOJIOTHH U OXpaHa IMMpUupoAbl




MATEPHAJIBHO-TEXHUYECKOE OBECHEUEHUE OBPA30OBATEJILHOI'O
MPOLIECCA

YYEBHOE OBOPYJIOBAHUE

HoyTtOyk. MynbTUMEAUINHBIA POSKTOP.

Kinaccnast nocka ¢ HabopoM PUCTIOCOOICHHH 1715t KpETICHUsT Ta0JINII, TIJIaKaTOB U
KapTHHOK.

DKpaH.

VY4eOHO-npakTHUecKoe U yueOHo-1abopaTopHoe 000pyI0BaHuUE.

Habop xonmneximii.

Temaruueckue TaOIUIIBI IO OMOTOTHH.

JlabopaTopHas nocyna.

OBOPYJAOBAHME JJIs1 NTIPOBEJAEHUSA JIABOPATOPHBIX, IPAKTUYECKHUX
PABOT, IEMOHCTPAIIMIA

JlabopaTopHbIil IITATUBBI, MUKPOCKOIIBI CBETOBBIE U AJIEKTPOHHBIMN, TOTOBbIE
MUKpOIIpEnaparsl.

Hudposas madopatopusi. JaTduKu UIs OTIPEIeIeHUs] TEMIIEPATYPHI, SJIEKTPOIIPOBOIHOCTH,
MYyTHOCTH, pH pacTBOpoB U Ipyrue.

[Iporpammuoe obecnieuenue Releon Lit
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