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Typunckas Cioboma, 2025
MOSACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mporpaMmbl IO OHOJOTMM TEOPETUUECKYID OCHOBY s
OTpEJIENICHUs] TOAXO0M0B K (OPMHUPOBAHHMIO COJAEpX)AHUS Y4eOHOro mpeaMmera
«buonorus»  cocTaBWIU: KOHIENTyalbHble  mosioxkeHus P®I'OC  COO o
B3aMMOOOYCIJIOBJIGHHOCTH II€JIeH, CollepKaHusl, pe3yJIbTaTOB 00yueHUsl U TpeOoBaHUN K
YPOBHIO TMOJTOTOBKM BBIITYCKHUKOB, MOJOXKEHUS 00 OOMMX ULENsIX W MNPUHIUIAX,
XapaKTePU3YyIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPETHETO 0011ero o0pa3oBaHus B
Poccuiickoit @enepanun, a Takke MOJOXKEHUS O crienuduke Ouosnoruu, e€ 3HaYeHUH B
MMO3HAHUU KUBOU MPUPOJLI U 00ECTICUEHUHN CYIIECTBOBAHUS YEIOBEYECKOT0 OOIIECTRA.
CornacHO Ha3BaHHBIM MOJOXKEHUSIM, OMPEIEICHbBl OCHOBHBIE (DYHKIIUM MPOTPAMMBbI IO
Ouonoruu u e€ CTpyKTypa.

[Iporpamma mo Ouosioruu 1aéT TpeAcTaBlIeHHE O IeNiaX, 00 oOmiel cTparteruu
oOy4eHMs, BOCIUTAHUS W Pa3BUTHs OOYYAIOIIMXCS CPEICTBAMHU Y4YEOHOro mnpeaMera
«buonorus», omnpenenser o00s3aTebHOE MPEIMETHOE COJEpPKaHHUE, €ro CTPYKTYpY,
pacrpeaeneHue 1o pasjiesiaM u TeMaM, PEKOMEHIyEMYIO TTOCJIEI0BATENIbHOCTh N3YUEHHS
y4eOHOro mMaTepuaina ¢ yu€ToM MEXKIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3EH, JIOTUKU
00pa3zoBaTEILHOIO MPOIECCa, BO3PACTHBIX OCOOCHHOCTEN 00yUarOIIMXCS.

[Iporpamma peanuzyercs Ha 0a3ze neHTpa «Touka pocTay eCTECTBEHHO-HAYUYHOU U
TEXHOJIOTUYECKOW HarpaBlieHHOCTe. Pa3paboTaHa B COOTBETCTBUM C TpPeOOBaHUSIMU
3aKOHOJATENhCTBA B cepe oOpazoBaHusi U ¢ yu€TroM pexoMeHpanuii denepanbHOro
orneparopa ydyeOHoro mpeamera «buonorus». Mcnonab3oBaHnue 000pyIOBaHUS LIEHTpa
«Touka pocta» pu peayin3aliuy JaHHOU MPOTrPaMMBbI TIO3BOJISIET CO3/1aTh YCIOBUS:

* JIUIS1 pacIIipeHus CoJIep KaHusl IIKOJIBHOTO OMOJIOrMYECKOro 00pa3oBaHus;

* 1 TIOBBIIIEHUS  [MO3HABATEIIbHOW  aKTUBHOCTH  OOydYaromuxcs B
€CTECTBEHHOHAYYHOU 001acTH;

e NIl pa3BUTHs JIMYHOCTH peOeHka B Tpoiecce oOydeHus OUOIOTHH, €ro
CrocoOHOCTE, (OPMUPOBAHUS U YIOBICTBOPECHUS COIMATILHO 3HAYMMBIX WHTEPECOB U
MOTPEOHOCTEH;

e s pabOThl C OJApEHHBIMU WIKOJIBHHUKAMHU, OpraHM3allMd WX pPa3BUTUA B
Pa3IUYHBIX 00JACTAX 00pa30BaTEIbHON, TBOPUYECKON NEATEIbHOCTH.

[Ipumensisi nudpoBbie 1abOpaTOpUM Ha YpPOKax OHOJIOTMH, Y4alluecs CMOTYT
BBITIOJTHUTh MHOXECTBO JIAOOPATOPHBIX PabOT M HKCIEPUMEHTOB IO MpPOTpaMme
OCHOBHOM IIIKOJIBI.

buonorusa pacrenuit: Jlpixanue nuctbeB. Jpixanune kopHeu. [lornomienne Boabl
kopHsimu pacteHuid. KopueBoe nasnenue. Mcnapenue Bojbl pacteHusMu. OOTOCUHTES.



Jlpixanue cemsiH. YCIIOBUS MPOpacTaHUs CEMsH. TeruiontoOMBbIE W XOJOJOCTONKHE
pacTeHusl.

3oonorus: M3ydyeHne oTHOKJIETOYHBIX )KUBOTHBIX. MI3yueHue BHEIIHETO CTPOCHHUS
JOKJEBOrO YepBs, HAOJMIOJIEHHWE 3a €ro MEPEe/IBIKEHHEM M PEaKklUMsIMU Ha BHEUIHUE
pazapaxenus. M3yueHue CTpoeHUss MOJUIIOCKOB MO BJIaXKHBIM IpenaparaMm. M3ydeHue
MHOT000pa3us YIEHUCTOHOTMX MO KoJUleKuusaM. M3yueHue cTpoeHust pbl0 Mo BIaKHBIM
npenaparaMm. M3ydeHue crtpoeHuss nTul. M3ydeHue CTpOEHUS MIIEKONMUTAIOMIMX 10
BJIQXHBIM MpenapaTtaM. BojHble XuBOTHBIE. TemIOKpOBHbIE U XOJIOAHOKPOBHBIE
KUBOTHBIE

UYenoBek u ero 3mopoBbe: M3yuenue kpoBooOpamienus. Peakuuss CCC Ha
JO3UPOBAHHYIO Harpy3Ky. 3aBUCUMOCTb MEXJly Harpy3KOil 1 YPOBHEM DHEPIreTUYECKOTO
obmena. ['azooOmen B n€rkmx. Mexanm3m naéroudoro paeixanus. Peakmus JIC Ha
¢buznueckyro Harpysky. KusHeHHast EMKOCTb JIeTKMX. BbiienutenbHas, AblxateabHas U
TepMoperyaaTopHas GyHKIusS Koxu. JlelicTBue ¢epMeHTOB Ha cyOcTpaT Ha TpUMEpe
karanasbl. [Iprcnoco0IeHHOCTh OpraHu3MOB K cpejie OOUTaHHUS.

OO6mas oOuonorus: JleiictBue (hepMEHTOB Ha CyOCTpaTr Ha MpUMEpPE Karajasbl.
Paznoxenne H202. Bnusuue pH cpeapl Ha akTuBHOCTH (hepMeHTOB. DaKTOpHI,
BIIMSIOIINE HA CKOPOCTh Mpolecca porocuHTe3a. M3yueHnune KieTok U TKaHel pacTeHui
Y )KUBOTHBIX HAa TOTOBBIX MHUKpOIIpEnapaTax U uxX onucanue. BrisiBiIeHNE N3MEHUUBOCTH
y OpraHu3MoB. BrisiBieHHEe NpUCTIOCOOJEHUI y OpraHU3MOB K cpejie oOuTaHus (Ha
KOHKPETHBIX NpUMepax).

B mporpamme mo OuONOrMM TakKe YUYUTHIBAIOTCA TpeOOBaHUSA K IJIAHUPYEMBIM
JUYHOCTHBIM, METalmpeJIMETHBIM W  MPEAMETHbIM  pe3yjbTaTaM oOydYeHus B
(bopMUpPOBAaHUM OCHOBHBIX BHJOB Yy4e€OHO-MIO3HABATEIBLHOW JEATEIbHOCTH/YU4eOHBIX
JAeMCTBUI 00YyYaIOIIKUXCS IO OCBOEHUIO COJIEPKaHUsl OMOIOrMYeCKOro o0pa3oBaHMUsL.

B mnporpamme mo Oumonorum (10-11 kmaccel, 0a30BBIM ypOBEHB) peaU30BaH
OPUHIMI TPEEeMCTBEHHOCTH B M3y4YeHMM OWOJIOruHM, Onarojgapss uYeMmy B HeH
MIPOCMATPUBAETCS HAIIPABICHHOCTh HA Pa3BUTHE 3HAHMI, CBA3aHHBIX C (POPMHUPOBAHUEM
€CTECTBEHHO-HAYYHOIO  MHPOBO33pEHHUs, LIEHHOCTHBIX  OpUEHTAaUUul  JIMYHOCTH,
HKOJIOTHYECKOTO MBIIIUICHHS], TIPEICTABICHUNA O 3JOPOBOM 00pa3e KU3HHU U OepeKHBIM
OTHOLIEHHUEM K OKpyXKarolled INpupoaHou cpexne. llostomy Hapsany ¢ u3zydyeHUeM
0o0LIEOMOIOTUYECKUX TEOpUM, a TAaKKE€ 3HAHUUM O CTPOCHHUM MKUBBIX CHUCTEM Pa3HOIO
paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIMX B HHUX IPOLIECCOB B IPOrpaMMe IO
OMOJIOTUN y/ENIEHO BHUMAHUE HCIOIb30BAHUIO MOJYUYEHHBIX 3HAHUW B MOBCEIHEBHOMN
’KU3HU ISl PEIlIeHUs MPUKIAIHBIX 3a/1a4, B TOM YHucie: NpOo(UIaKTUKU HACIIEICTBEHHBIX
3a00JIeBaHUN YETOBEKA, MEIUKO-TE€HETUYECKOI0 KOHCYJIbTHPOBAaHUSA, OOOCHOBaHUS
HKOJIOTMYECKH LEIECO00PAa3HOro MOBEACHHS B OKPYIKAIOIIEH MPUPOIHOM Cpelle, aHaIu3a
BJIUSHUS XO3SIMCTBEHHOM NESITENIBbHOCTH YEJIOBEKA HA COCTOSIHUE NPUPOIHBIX H
HUCKYCCTBEHHBIX SKOCHCTEM. YCWICHHE BHUMaHUS K NPUKIAJAHOW HAIpPaBICHHOCTU



ydeOHoro mpeamera «buosorus» NPOAMKTOBAHO HEOOXOAMMOCTBIO OOecTICUeHUS
YCIOBUM N7l PEIICHHs] OJHOM W3 aKTyallbHBIX 3a7a4 IIKOJBHOTO OHOJOTHYECKOTO
oOpa3zoBaHus, KOTOpas mpeamnojaraeT (GopMupoBaHue y 0Oydarommxcs CIOCOOHOCTH
aIanTHPOBATHCS K M3MEHECHUSIM TMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHPA.

buonorus Ha ypoBHE cpemHero o0imero oOpa3oBaHHS 3aHMMAET Ba)KHOE MECTO.
Omna oOecrieunBaet GOpMUPOBAHKE Y OOYHAIOIIMXCA MPEACTABICHUN O HAYYHON KapTUHE
MHpa, pacIIupsieT ¥ 0000IIaeT 3HAHUS O )KUBOU MPUPOJIE, €€ OTINIUTEIBHBIX IPH3HAKAX
— YPOBHEBOW OpraHU3allid W HBOJIOLWHU, CO3MAET YCIOBHUS JIA: MO3HAHUS 3aKOHOB
KUBOU TIpUpOabI, (HOPMHUPOBAHUS (PYHKIIMOHAIBHONW TPAMOTHOCTH, HABBIKOB 37J0POBOTO
1 0€30MacHOro 00pasza KU3HU, IKOJIOTHUECKOT0 MBIIIJICHUS, IEHHOCTHOTO OTHOIIEHUS K
YKUBOM IIPUPOJE U YETIOBEKY.

bonpmoe 3HaueHue OWOJIOTHS MMEET Tak)Ke IJIs PEHICHUS BOCIHUTATEIBHBIX U
Pa3BUBAIOIIMX 3a7a4 CPEIHEro 00Iero o0pa3oBaHUs, COIHMAIM3AIMU O0YyJarOITUXCs.
N3yuenue Ouonoruu oOecreynMBaeT yCJIOBUS s (POPMUPOBAHUS WHTEIUIEKTYaJbHBIX,
KOMMYHUKAIIMOHHBIX ¥  WH(GOPMAIIMOHHBIX HABBIKOB, ACTETHYECKOW KYJIBTYPHI,
CIIOCOOCTBYET HMHTETPAIMM OWOJIOTMYECKUX 3HAHWN C TPEACTABICHUSIMH W3 JPYTUX
y4eOHBIX TPEIMETOB, B YACTHOCTH, (U3UKH, XUMHH U Teorpaduu. HazpanHbie
MOJIOKEHUS O TIPe/IHa3HAYeHUH Y4eOHOro npeameTa «bruoiorusy cocTaBUiivi OCHOBY IS
ONpEeAeNeHUs] TOIXOJO0B K OTOOPY H CTPYKTYPHPOBAaHHUIO €ro  COACpXKaHWS,
MPEJICTABICHHOTO B IpOrpaMMe Mo OMOJIOTHH.

Ot6op coxmepxanus ydyebHoro mnpenvera «buomorus» Ha 06a30BOM YpOBHE
OCYUIIECTBJIEH € MO3UIUN KYyJIbTypOCOOOPA3HOIO MOJX0JIa, B COOTBETCTBUU C KOTOPHIM
oOydJaroruecss JOJDKHBI OCBOMTH 3HAHUS M YMEHHS, 3HAUYMMBIE IS (DOpMUPOBaHUS
O0IIel KyJIbTypbl, ONPEACTAIONINE aeKBATHOE TOBEICHUE YEIIOBEKAa B OKPYXKAIOIIeH
NPUPOJHOM cpene, BOCTPEOOBAaHHBIE B TMOBCEJHEBHON JKU3HU U TMPAKTHUYECKOU
nesitenbHOocTU. Ocoboe MecTo B 3TOM CHCTEME 3HAaHWW 3aHUMAIOT AJIEMEHTHI
COJIEp)KaHUsl, KOTOpBIE CIIy>)KaT OCHOBOWM /it (OPMHUPOBAHUS TPEACTABICHUN O
COBPEMEHHOW €CTECTBCHHO-HAYYHOW KapTUHE MHpPA M IEHHOCTHBIX OPHUCHTAIIHSIX
JUYHOCTHU, CIOCOOCTBYIONIUX TyMaHU3AINHA OMOJIOTHYECKOTO 00pa30BaHUsL.

CtpykTypupoBaHuE COJEpKaHus y4eOHOro MaTepualia B IporpaMme 1o OuoJIoruu
OCYIIECTBICHO C YYETOM TPHOPUTETHOrO 3HAYCHHUS 3HAHWK 00 OTIMYNTEIHHBIX
OCOOCHHOCTSIX JKMBOW TPUPOJBI, O €€ ypOBHEBOM OpraHu3alud W 3BOJOIUU. B
COOTBETCTBHHM C JOTUM B CTPYKType ydeOHOro mnpeamera «bHONOTHS» BBIACICHBI
CIeyIolmMe cojepxaTenbHble NTuHUU: «buonmorus kak Hayka. MeToabl Hay4yHOTO
no3HaHus», «Kimerka kak Owosnormueckas cuctemay, «OpraHu3Mm Kak OHOJOTHYECKas
cuctemay, «CucrtemMa W MHOIrooOpa3ue OpPraHMYEeCKOro MHpPay, «IBOJIIOLUS KUBOU
MPUPOBD», « IKOCUCTEMBI U MPUCYIIIHUE UM 3aKOHOMEPHOCTIY.

Lens n3yuenus: yuebHoro npeamera «buonorus» Ha 6a30BOM YpPOBHE — OBJIAJICHUE
OOyYarOIIMMHUCS 3HAHUSAMH O CTPYKTYPHO-(PYHKITMOHAJIBHONW OpraHu3allii >KHUBBIX



CHUCTEM pa3HOTO paHra W MNpUOOpeTeHWe YMEHHWI WCIOIb30BaTh ST 3HAHUS IS
IPaMOTHBIX JACUCTBUIN B OTHOIIEHUH OOBEKTOB KMBOW MPUPOJBI M PEIICHUS Pa3TUYHBIX
KU3HEHHBIX MPOOJIEM.

JlocTmkeHue 1enu u3yueHus yueonoro npeamera «buonorus» Ha 6a30BoM ypoBHE
oOecrieuynBaeTCs PEIIeHNEM CIICTYIONTUX 3a/1a4:

OCBOEHHE O0YYaIOIIUMHUCS CUCTEMbl 3HAHUIN O OMOJIOTMYECKUX TEOPUSIX, YUCHHUSX,
3aKOHAX, 3aKOHOMEPHOCTSIX, THUIIOTe3aX, MpaBWwiIaX, CIOyXKalluX OCHOBOW  JyIs
(dbopMupoBaHUs MPEICTABICHUI O €CTECTBEHHO-HAYYHOM KapTHHE MHpa, O MeToAax
HAyYHOTO MMO3HAHMSI, CTPOCHUH, MHOTOOOPa3nuu U OCOOCHHOCTSIX KMBBIX CUCTEM Pa3HOTO
YPOBHSI OpraHU3alliy, BBIJAIOIIUXCS OTKPBITUSX M COBPEMEHHBIX HCCIIEIOBAHUAX B
Onooruu;

dbopmupoBaHue y OOy4YarONIMXCS TMO3HABATENbHBIX, WHTEUIEKTyalbHbIX U
TBOPYECKUX CITIOCOOHOCTEH B MPOIlECCEe aHaIu3a JAaHHBIX O MYyTSIX Pa3BUTHSA B OMOJIOTHUU
HAy4YHBIX B3TJIAJI0B, UJIEH M TMOAXOJOB K H3YYEHHUIO >KMBBIX CHCTEM Pa3HOTIO YpPOBHS
OpraHu3aIuu;

CTAHOBJICHHUE Y 00yYaromMXcsi oOIel KyJIbTYphl, (YHKIIMOHAIBHOW TPaMOTHOCTH,
pa3BUTHE yMEHUW OOBSCHATh W OIICHUBATH SBJICHUS OKPYXKAIOIIETO0 MHUpa >KUBOU
MPUPOIbl HA OCHOBAHUM 3HAHUU U OTBITA, TIOJYYEHHBIX MPU U3YUYEHUU OMOJIOTUY;

dbopmupoBaHue y  OOydYarOUIUMXCS  YMEHHMM  WJUIIOCTPUPOBATh  3HAUYEHUE
OMOJIOTMYECKUX 3HAHWM B MPAKTUYECKOW JICSATEIBHOCTH UENOBEKAa, pa3BUTUU
COBPEMEHHBIX MEUIIMHCKUX TEXHOJIOTUN U arpOOMOTEXHOJIOTUH;

BOCIIUTAaHUE YOEKIEHHOCTH B BO3MOKHOCTU TIO3HAHUS YEJIOBEKOM IKHUBOH
MIPUPOJIbI, HEOOXOUMOCTU OEPEKHOTO OTHOIICHUS K HEH, COOIIOJICHUS STUUECKUX HOPM
MIPU IPOBEJECHNUN OMOJOTUYECKUX UCCIIEI0BAHUM;

OCO3HAHWE I[IEHHOCTH OWOJIOTUYECKUX 3HAHWM [JI1 TIOBBIIICHUS  YPOBHS
AKOJIOTHYECKOM KYJIbTYpPBI, 1J11 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

NpPUMEHEHUE MNPUOOPETEHHBIX 3HAHUM W YMEHH B IMOBCEIHEBHOM >KU3HU IS
OLICHKM MOCJEACTBUN CBOEW AESATENBHOCTH IO OTHOLIEHUIO K OKpPY’KAaIoIIEH Cpele,
COOCTBEHHOMY  37I0pOBbIO, O0OOOCHOBaHHWE U COONIOJIEHHE Mep MNpO(HIaKTHKA
3a00sieBaHUM.

B cucreme cpemgnero ob6miero obpasoBanusi «buosorus», nzydaemas Ha 6a30BOM
YpPOBHE, SBIISIETCS. 00S3aTE€NIbHBIM YYE€OHBIM MPEIMETOM, BXOJSIIMM B COCTaB
npeaMeTHON 06sacTu « EcTecTBeHHO-HAYYHbBIE TTPEIMETHD.

s mzydeHus: Ouosioru Ha 0a30BOM YpPOBHE CpeIHEro oO0Iiero ooOpa3oBaHUs
orBoauTcs 68 yacoB: B 10 kiacce — 34 gaca (1 gac B Hepenmo), B 11 kimacce — 34 gaca (1
4yac B HEJEIO).



COAEPKXAHUE OBYUYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak HaykKa.

buonorus kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMY, TEXHUYCCKUMU H
JPYTUMHU €CTECTBEHHBIMU HayKamu, (uimocodueit, 3TUKOM, ICTETUKON U MPaBOM.
Ponb Ouonoruun B (HOpMHUPOBAHMM COBPEMEHHOM HAy4yHOW KapTHUHBI MHUpA.
Cucrema OMOJIOTMUECKUX HAYK.

Metoasl O3HAHUS KUBOUW MPUPOJIbI (HAOII0IEHHE, SKCTIEPUMEHT, ONTMCAHMUE,
U3MepeHue, KiIaccupuKaius, MOJETUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JdeMoHCTpanuu:

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

Tabmuiel 1 cxeMbl: «MeTobI MO3HAHUS KUBOW MPUPOIBI.

JlaGopaTopHble U NpaKTHYEeCKHE PadOTHI:

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

Tema 2. 7KuBble cUCTEMBI U X OPTraHU3AIHUA.

JKupble cuctembl (0MOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otaudue
JKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpolicTBa OMocHCTEM U UX pazHooOpasue. YPOBHU OpraHU3AINH OMOCHUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MOMYJISLUUOHHO-
BHJIOBOM, SKOCUCTEMHBIN (OMOTE0IIeHOTUYECKHUH ), OMOChEPHBII.

JdeMoHCcTpanuu:

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

O6opynoBanue: moaenb MoJiekyisl JJHK.

Tema 3. XumMu4ecKkuii cOCTaB M CTPOEHHE KJICTKH.

XUMHYECKAN COCTaB KIETKH. XUMHUYECKHE SJIEMEHTBI: MAaKPOAJIEMEHTHI,
MHUKpPO3JIEMEHThL. Bo/ia 1 MUHEpaibHbIE BELIECTBA.

@OyHKIMM BOABI M MHUHEpAIbHBIX BemleCTB B KieTke. [loxnmepxkanue
OCMOTHYECKOT0 OasiaHca.

benku. CoctaB u cTpoeHHe OEIKOB. AMUHOKHCIOTHI — MOHOMEPHI OEIKOB.
He3aMeHnMble ¥ 3aMEHUMbIE aMHUHOKHCIOTBL. AMUHOKUCIOTHBIN COCTaB. Y pOBHU
CTPYKTYpbl O€IKOBOM MOJeKydbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAA CTPYKTypa). XHUMHUYECKHE CBOWCTBa OenkoB. buonornueckue
(GyHKIHUH OENKOB.



depmeHTHl — OuWosormdyeckue Kartanusatopel. CTpoeHme (epmeHTa:
aKTUBHBIA IeHTp, cyOcTparHas creuuduunocts. KodepmeHtsl. ButamuHsbl.
OTnnuusa pepMEeHTOB OT HEOPTAHUUECKUX KaTallu3aTOPOB.

VYrneBoasl: MoHOcaxapuabl  (TI0K03a, pubo3a ©  Ae30Kcuprbdo3a),
aucaxapuipl  (caxapo3a, JaKTo3a) M ToOJIMcaxapulbl (Kpaxmaj, TJMKOTEH,
1esI003a). buonorndyeckue GyHKIMH YTIIEBOIOB.

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

Hykneunossie kucnotsl: JHK wu PHK. Hykneotuasr — MoOHOMEpBI
HyKJIeMHOBBIX KUCIOT. Ctpoenune u ¢pynkuuun JJHK. Crpoenue n pynknuun PHK.
Buast PHK. AT®: ctpoenue u GpyHKIMH.

utonorus — Hayka o kierke. Knerounas teopus — mpuMep B3auMOIEUCTBUS
ujei 1 pakToB B HAYYHOM MMO3HAHUU. MEeTO/Ibl U3YUEHUS KIETKH.

Knerka xak 1enoctHas »wuBas cuctema. OOmMe TNPU3HAKK KIETOK:
3aMKHyTas HapykHasi memOpana, mojekyisl JIHK kak reHernueckuii ammapar,
CUCTeMa CUHTe3a OelKa.

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

[ToBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJI€TOYHAsl CTEHKA, NIMKOKAIUKC, UX
¢bynkuuu. [1nazmarnueckas memOpana, e€ ceoiictBa U pyHkuu. Llutomnnasma u eé
opranoupl. OnHoMmemOpannbie opranHounbl kietku: OIIC, anmmapat ['ombmxw,
au30coMbl. [loyaBTOHOMHBIE OPraHoOWIbl KJIETKH: MUTOXOHIPHH, ILIACTUIBL.
[Ipoucxoxknenne MUTOXOHApUM W TulacTuia. Bunel mnactun. HememOpanHble
OpraHOMJIbl KJIETKU: pPUOOCOMBI, KJIETOYHBIM LIEHTpP, UEHTPHUOIU, PECHUYKH,
KIyTUKU. OYHKIMA OPraHOUIO0B KJIETKU. BKIItoueHus.

SAnpo — perynsaTopHslil eHTp kineTku. CTpoeHue sanapa: siaepHas 000JouKa,
KapuoIlIa3Ma, XpOMAaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIETKE.

JlemoHcTpanum:

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

Hunarpammbel:  «PacnpeneneHne XHMUUYECKUX JJIEMEHTOB B HEXHUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOM MPUPOIEN.

Tabmuuer u cxemsl: «llepuomanueckas Tabnuila XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHre MOJIEKYJIbI BOJIbI», «buocunTes 0enkay, « CTpoeHue MOJIEKYJIIbl OelKay,
«Ctpoenue pepmentay, «Hykmennosbie kuciotel. JJHK», «CTpoeHre MoneKybl



AT®», «CtpoeHue 3yKapuOTHUYECKON KIETKN», «CTpOEHUE KUBOTHOU KIIETKH,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHne MPOKAPUOTUUYECKOU KIIETKNY,
«CTpoeHue sapa KIeTKn», « YTIIeBOAbD, «JIunuasn.

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

JlaGopaTopHblie U NpaKTHYEeCKHE PadOThI:

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

Jlabopatopnass pabora No 2. «M3ydeHuwe CTpOe€HHsI KIETOK pPacTeHHI,
KUBOTHBIX M OaKTEpUU IMOJ MUKPOCKOTIOM Ha TOTOBBIX MHUKpOIIpEernaparax u ux
OMHCAHUEN.

Tema 4. ’KusHeaesiTe1bHOCTH KJIETKH.

OOMeH BeIIeCTB, WM METa00IM3M. ACCUMUIISALNS (TUIACTHYECKUM OOMEH) 1
JUCCUMWISIMSA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOIr0 Ipollecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEUIECTB M SHEPrMM B MOHUMAHHH
MeTaboau3ma.

Tunel oOMeHa BemecTB: aBTOTpO(dHBIN U reTepoTpodHbIi. Poib GepmeHToB
B 0OMEHE BEIIECTB U MPEBPALIEHUN YHEPTUU B KIIETKE.

®ortocunTe3. CperoBas W TeMHOBasg (a3pl  QorocuHTe3a. Peakuun
dborocunTe3a. DPheKTUBHOCTh (GOTOCHHTE3a. 3HaUCHHE (OTOCHHTE3a ISl KU3HH
Ha 3emuie. BiusiHue yciioBuii cpeibl Ha (POTOCMHTE3 M CIIOCOOBI MOBBIIIEHUSI €r0
MPOJAYKTUBHOCTH Y KYJbTYPHBIX PACTCHUI.

XeMOocuHTe3. XEMOCUHTE3UPYIOIINe OakTepuu. 3HAaUeHHE XEMOCHUHTE3a ISl
YKU3HM Ha 3emIe.

OHepreTnueckuii oOMeH B KieTKke. PaciierieHue BeIIeCTB, BbIACICHUE U
aKKyMYJMpOBAaHME DSHEPrUd B KIETKE. OTalbl JHEPreTHYecKoro oOMeHa.
['mukonu3. bpoxenue u ero Buabl. KucnoponHoe OkKucI€HHE, WIH KIETOYHOE
JIbIXaHUE. OxkucnurenbHoOe dbochopunupoBanue. OddexTuBHOCTH
HHEPreTUYECKOro 0OMeHa.

Peakiuu wmatpuuHoro cuHre3a. [eHermyeckas wuHpopmauus u JHK.
Peanuzauust reHetuueckoil mH@opmanuu B KieTKe. ['€HETHYECKMH KOA U €ro
cBoiicTBa. Tpanckpumius — matpuunbiii cunte3 PHK. Tpancmsius — OuocunTes
Oenka. Ortanbl TpaHciasuuu. KomupoBanue amuHOkucior. Ponb pubocom B
OounocuHTe3e Oenka.

Heknerounsie popMbl ku3HU — BUpPYChL. McTopus oTkpbiTus Bupycos (/. W.
WBanoBckuit). OCOOGHHOCTH CTPOCGHUS © JKM3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacteHui, KUBOTHBIX U YEJIIOBEKA, BBI3bIBAEMBIC
Bupycamu. Bupyc ummynoaeduiura yenoseka (BUY) — Bo3Oyaurens CIIN/da.



OOpatHas  TpaHCKpHUIIIIMA, peBepTaza W uHTerpaza.  I[Ipodwunaktuka
pacnpocTpaHeHHUs] BUPYCHBIX 3a00JI€BaHUIA.

JeMoHCTpanuu:

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

Tabmumer 1 cxembl: «Tumel muTaHus», «MeTabomm3am», «MUTOXOHIPHUSY,
«JHepreTudeckuii oomen», «Ximopormiacty, «Potocuntesy, «Crpoenue JIHK»,
«CtpoeHue u PyHKIMOHUPOBAHUE reHa», «CuHTe3 Oenkay, « 'eHeTUUYeCKU Koy,
«Bupyce», «bakrepuodarn», «Ctpoenne u xu3HeHHbIM nuki Bupyca CIIN/a,
oaktepuodaray, «Permukarms JJTHK.

O6opynoBanue: monenu-anrumkanuu «Yasoenune 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.
[Ipouieccrl, mpotekatomue B uHTep(daze. Pemnukanuss — peakiuss MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBIM Ha0Op — KapUOTHIIL.
JunnouaHeli M TalVIOMAHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMAaTHBI.
[{uTosornyecKkrue OCHOBBI PAa3MHOXEHUS UM HUHIAUMBUAYAJIbHOIO Pa3BUTHSA
OpraHU3MOB.

Henenune kinetkn — muto3. Cragum muto3a. [Ipormecchl, npoucxoadmme Ha
Pa3HBIX CTAAUIX MUTO3a. BHOIOrMYECKU CMBICT MUTO3A.

[Iporpammupyemasi TuOeNb KIETKH — aromnTo3.

@dopMbI pa3sMHOKEHHSI OPraHU3MOB: Oecroyioe U mojioBoe. Buasl Oecrionoro
Pa3MHOKEHUS: JICJICHUE HAJABOE, ITOYKOBAaHHUE OJIHO- W MHOTOKJIETOYHBIX,
CropooOpa3zoBaHKe, BET€TaTUBHOE pa3MHOXKeHUE. VICKyCCTBEHHOE KIIOHUPOBAHUE
OpPraHu3MOB, €r0 3HAYEHUE JIJI CEJICKIIUU.

[TonoBoe pazMHOXKEHHE, €r0 OTIINYUS OT OECIOJIO0TO.

Meito3. Cragumn meiiosza. I[Ipoiecchl, mpoucxXoasiue Ha CTAAUSAX MEo3a.
IToBenenne xpomocom B Meio3e. Kpoccunrosep. buonormdyeckuii cmbicn U
3HAYEHHUE MEN03a.

['ameTorenes — mporecc 00pa3oBaHUSl TMOJOBBIX KIETOK Yy >KMBOTHBIX.
[TonoBeie xKene3bl: CEMEHHUKH U sSiMuHUKU. OOpa3oBaHWE M Pa3BUTHE IOJOBBIX
KJIIETOK — TaMmeT (CrnepMaTo30u[l, SHUIIEKIeTKa) — CIEpPMAaTOT€HE3 U OBOTEHE3.
OCcoOCHHOCTH CTPOCHHS SUIEKIETOK M crepmaTo3ounoB. OmIogoTBOpPEHUE.
[TapTeHorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpHOHAIBLHOE Pa3BUTHE
(3MOpuorenes). Jrtanbl SMOPHOHAIBLHOTO PAa3BUTHS y IMO3BOHOYHBIX >KMBOTHBIX:
npoOieHue, racTpyisiius, opraHorene3. [loctamOpuonanbHOE pa3Buthe. THIIBI
MOCTAIMOPHOHAIBHOTO Pa3BUTHS: MpPsAMOE, HenpsAMoe (JInuyuHouHOoe). BiusHue



Cpellbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIC BBHI3BIBATH BPOKIAEHHBIC
YPOJICTBA.

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

JdeMoHCTpanuu:

Tabmumelr u cxeMbl: «®DOpMBI Pa3MHOXKEHHS OpPraHM3MOBY», «J[BoiiHOE
OIUIOJIOTBOPEHME y LBETKOBBIX pacTeHUi», «BereraTuBHOE pa3MHOKECHUE
pacteHui», «Jlenenne kinerku Oakrepuity, «CTpoeHHE TOJOBBIX KIETOKY,
«Ctpoenune xpomocoMbl», «Knerounsrii nmukim», «Pemmukanus JHK», «Mutosy,
«Meio3y, «IIpsmoe u HenpsiMoe pa3BUTHEY, «['aMeTOreHe3 y MIEKOMUTAIIUX U
4ye0BeKa», «OCHOBHBIE CTAIMM OHTOT€HE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOIPENApATHI «CnepmaTo30uasl
MJICKOIIATAIOLIETOY, «SHIeKIeTka MiuekonuTarouero», «Kapuoknses B KieTkax
KOpElIKa JIyKa», MarHuTHas MOJEJb-alIiuKanus «JlelieHue KIETKH», MOJEINb
JIHK, Mmoznenb MetadazHoil XpoMOCOMBI.

JlabopaTopHbIie M IpakTHYecKUue padoThbl:

JlaGoparopuass pabora Ne 3. «HaOmromenwe MuTO3a B KIETKAaX KOHYHKA
KOpEUIKa JIyKa Ha TOTOBBIX MUKPOIIPENapaTax».

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

Tema 6. HacjiencTBEeHHOCTh M HI3MEHYHUBOCTh OPraHU3MOB.

[Ipenmer u 3agauu reHeTuku. Mictopust pa3BUTHs TeHETUKH. Poiib iuTonorun
U SMOPHOJIOTUU B CTAHOBJICHHM TE€HETHKHU. BKiam poccuiickux u 3apyOeKHBIX
VYEHBIX B pa3BUTHE TEHETHUKU. MeTOJbl TEeHETUKU (TUOPUAOIOTHUYECKUM,
IUTOT€HETUYECKUH, MOJEKYISIpHO-TeHeTH4YeCKUil). (OCHOBHBIE T'€HETUYECKHUE
NMoHATHS. ['eHeTHnYecKass CHMBOJIMKA, UCIIOIb3yeMasi B CXeMaX CKPEIIMBaHUIA.

3aKOHOMEPHOCTH HaCJIeIOBaHUs MPU3HAKOB, ycTaHOBIECHHBIE ['. Menaenem.
MonorubpugHoe ckpenBaHue. 3akoH eAuHooOpasusi TUOPUIOB TMEPBOTO
nokojeHusd. IlpaBuno AJOMUHUpOBaHUS. 3aKOH paCUICIUICHUS IPU3HAKOB.
I'unote3a ynctoTel rameT. [loJIHOE M HEMOJTHOE JOMUHUPOBAHUE.

JurubpuaHoe  CKpeniMBaHWE. 3aKOH  HE3aBHCHUMOTO  HaCJEOBaHUS
npu3HakoB.  lluToreHeTnyeckue  OCHOBBI  JUTHOPUAHOTO  CKpELIMBAHUSI.
AHanu3upytolee cKkpenBanue. Vcnonap30BaHue aHATU3UPYIOLIET0 CKPEMBaHUS
JUTSL OTIPEICIICHUsI TEHOTHUIIA OCOOM.

CueruieHHOe  HaciienoBaHue mnpu3HakoB. Pabora T. Moprana 1o
CLEIUICHHOMY HACJIEJOBAaHHUIO TeHOB. HapylieHne cueruieHusi reHOB B PE3yJIbTaTe
KPOCCUHTOBEpA.

XpoMOCOMHas TEOpUs HACIEICTBEHHOCTHU. | €eHETUUECKHUE KAPTHI.



I'enetnka mosia. XpoMOCOMHOE OIpeeieHHEe MoJjia. AyTOCOMBI U TOJIOBbBIE
XpoMoCcOMBI. ['oMorameTHble W TeTeporamMeTHble opraHu3mbl. HacnemoBanue
MIPU3HAKOB, CIIETIJIEHHBIX C MOJIOM.

N3menunBoCTh. BUIbI N3MEHUMBOCTH: HEHACJIEACTBCHHAS M HACJICACTBCHHAS.
Ponmp  cpenpl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MOU(UKAITMOHHONW M3MEHUYMBOCTH. BapualimoHHbIN ps ¥ BapuallioOHHAas KprBasi.
Hopma peakumu npuszHaka. KoamyecTBEHHbIE M KAYECTBEHHbBIC MPU3HAKA U HX
HopMa peakiuu. CBolicTBa MOAU(DUKAIIMOHHON U3MEHYHUBOCTH.

HacnmencrtBeHHas, WM Te€HOTHUIIMYECKas, HM3MEHYHMBOCTH. KomOMHATHBHAas
W3MEHYUBOCTh. Melo3 W TMOJIOBOM MpolecCc — OCHOBa KOMOWHATHBHOMN
M3MEHYUBOCTU. MyTaliMoHHasi U3MEHYMBOCTh. Kitaccudukaiust MyTaiuii: reHHBIE,
XpOMOCOMHBIE, TeHOMHbIE. HacToTa U mpuunHbl MyTaluid. MyTareHubie (GakTOpHhI.
3aKOH TOMOJIOTHYECKHUX PSZIOB B HaclieAcTBeHHOM n3menunBoctu H. . BaBuiosa.

BuesnepHast HaCiI€ACTBEHHOCTh U U3MEHUYHUBOCT.

I'enernka yenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METO/bl TEHETUKHU
YeJIOBEKA: TeHeaIOTHYCCKUIM, OJTM3HEIOBRIN, IUTOTCHETHUYCCKUM, OMOXUMHUYCCKHM,
MOJICKYJISIPHO-TEHETUYECKH . CoBpeMeHHOE OIpEJICIICHUE F€HOTHIIA:
MTOJTHOTEHOMHOE CE€KBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCIIE C MOMOIIbIO
[TI1P-anamm3a. HacmencTtBennnle 3a0o0jicBaHUS 4YeJIOBEKAa: TCHHBIC OOJIC3HH,
0OJIe3HU C HACJEJACTBEHHOM MpPEeApacloIOKEHHOCTbIO, XPOMOCOMHbBIE OOJIE3HHU.
ComaTnueckue | TeHepaThBHble MyTanuv. CTBOJOBbIE KIETKH. [IpHUHITUIIBI
3I0POBOTO 00pa3a KM3HU, TUATHOCTUKH, TPOPUIAKTUKHA U JICUCHHUS T€HETUUCCKUX
Oomne3Hed. MeauKo-TeHETHYECKOe KOHCYJIbTUpPOBAaHUE. 3HAUYCHUE MEIUITUHCKOM
TE€HETUKH B MIPEJOTBPAIICHUH U JICUCHUU T€HETUYECKUX 3a00JIeBaHUI YeIOBEKA.

JdeMoHCTpanuu:

[Toptpertsi: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Uersepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBunos.

TaOmuopl W CXEMBL: «MOHOTMOPUAHOE  CKpEllMBaHUE U  €ro
[IUTOTCHETUYECKass OCHOBa», «3aKOH pACHICIUIEHUS W €ro IMTOreHeTHYecKas
OCHOBa», «3aKOH  YHCTOTHI  ramer», «JlurubpuaHoe  CKpelluBaHHUEY,
«lluTonornyeckre  OCHOBBI ~ JUTHOPUAHOTO  CKpeHIuBaHus»,  «Mehosy,
«B3auMoznencTeue aIeNbHBIX T'€HOB», «l'€HeTMYecKne KapThl pPACTEHUH,
JKUBOTHBIX M 4YejloBeKay», «l'eHeTwka monia», «3aKOHOMEPHOCTHU HacleI0BaHUs,
CUEIUICHHOTO ¢ moJioMm», «KapuoTunbl uYenoBeka U KUBOTHBIX», «Buubl
U3MEHYUBOCTHY, «MoaudukarmoHHas W3MEHYUBOCTHY, «HaciemoBanue pesyc-
bakTopay, «I'eHeTrKa rpynn KpoBu», « MyTallMOHHAs U3MEHYUBOCThH.

OGopynoBaHue: MOJETU-ANIIIMKAIMA «MOHOTHOPUIHOE CKPEIIMBAHHEY,
«HenomHoe nmoMuHHMpoBaHuEe», «JurnOpumaHoe ckpenuBanuey», «llepekpéct



XpOMOCOMY», MHUKPOCKON W Mukporpenapar «Jlpozoduna» (HOpMa, MyTaruu
(bopMBI KPBUIBEB M OKPACKH Tela), repdbapuii «I"opox mOoCeBHOM.

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

JlaGoparopuas pabotra No 5. «3yueHue pe3yabTaToOB MOHOTHOPUIIHOTO U
JTUTHOPUIHOTO CKPEIUBAHUS Y TPO30( I HA TOTOBBIX MUKPOIIPETapaTax.

JlabopatopHas pabora Ne 6. «M3yueHne MoAN(PUKAIIMOHHON U3MEHUYNBOCTH,
IIOCTPOEHHUE BAPUALMOHHOIO Psifia U BAPUALIMOHHON KPUBOI».

JlaGoparopnas pabota Ne 7. «AHanu3 MyTauuil y Apo30(uiabl Ha TOTOBBIX
MHKpOITpEnapaTax».

[Ipaktuueckass pabora No 2. «CocraBlieHHE U aHalU3 POJOCIOBHBIX
YEIOBEKA.

Tema 7. Cenekuust opranusmMoB. OCHOBbI OMOTEXHOJIOTHH.

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

CoBpeMeHHbIE METOIbI CeIeKIIMA. MacCOBBI U MHANBUAYATbHBIN OTOOPHI B
CEJEKIIMM PACTEHUHM U KUBOTHBIX. OLEHKa JKCTEpbepa. BIM3KOPOICTBEHHOE
CKpeluBaHue — WHOpuAMHT. Yucrtas nuHus. CKpelIMBAaHUE YWCTHIX JIMHUH.
['erepo3uc, wiu rubpuaHas cuia. HepoacTBeHHOE CKpelnMBaHWe — ayTOPUIUHT.
Otnanéunas tuOpuamsanus W €€ ycmexu. VICKyCCTBEHHBIM MyTareHe3 W
MOJIyYEHHE TOJIMILUIOUJOB. JIOCTMIKEHHSI CENEKIMU PACTEHUM, >KUBOTHBIX U
MHKPOOPTaHU3MOB.

buorexHonorus kak OTpaciab MPOU3BOACTBA. ['€HHAs WHXKEHEpHUs. ITallbl
co3ganusi pexombObunantHo JIHK wu Tpancrennnix opranu3moB. Kierounas
uHkeHepus. Kilerounble KyJabTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHUE PACTEHUM.
KnonupoBanve BBICOKONMPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPraHU3MOB.

Okojornyeckue M 3Tudyeckue  npodmembl. MO  —  reHeruuyecku
MOIU(ULIPOBAHHBIE OPTaHU3MBI.
JlemoHCcTpanumu:

[Toptpersi: H. W. BaBunos, . B. Muuypun, I'. [I. Kapneuenko, M. O.
HBaHOB.

TaGauubl u cxembl: kapta «LIeHTpBI TPOUCXOXKIEHUS M MHOro00pasus
KyJbTYPHBIX pacTeHui», «Ilopoasl 1oMalIHUX KUBOTHBIX», «CopTa KyJIbTypHBIX
pacteHuity, «OtnanéHnas ruopuanzanusy, «Padotsl akagemrka M. @. Banosay,
«Ilomumnongus», «OObEKThl OHOTEXHOJOTHM», «KileTouHble KYyJIbTypbl H
KJIOHHpOBaHKe», «KOHCTpynpoOBaHUE U IIEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MyJIsKH TIOJA0B U KOPHEIIOI0B JUKUX (OPM U KYJIBTYpPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKoX035UCTBEHHBIE PACTCHUS.



JlaGopaTopHble ¥ NpakTHYecKue padoThbl:

Okckypeuss «OCHOBHBIE METOABI M JOCTHKEHUS CEJEKIMU PACTEHUW U
KUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIUIO, MJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA ~ YYaCTOK, B TEIUIMYHOE XO3SIMCTBO, J1a0OpaTOPHIO
arpOyHUBEPCHUTETA WJIM HAYUYHOTO LICHTPA)».

11 KVIACC

Tema 1. DBoJIIOLIHOHHASL 0HOJIOTHS.

[IpeanocbulKM BO3HUKHOBEHMS 3BOJIOLHMOHHON TEOPUH. DBOJIIOIMOHHAS
Teopusi U €€ MecTo B Ouosnoruu. BiausiHue 5BONIOIMOHHON TEOpUU Ha pa3BUTHE
OHMOJIOTHH U APYTHX HAYK.

CBuzerenbctBa HBomonUU. [lameoHToMOrMYECKHe: MOCIEI0BATEIbHOCTD
MOSIBJICHUS BHUJOB B TaJCOHTOJOTHMYECKON JIETOMHMCH, NEPEXOIHBIE (HOPMBI.
buoreorpaduyeckue: cxoncTBO U paznuuue payH u (aop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA W Pa3IMuus 3IMOPUOHOB pa3HBIX BHJIOB
MO3BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKHE: TOMOJOTHYHbIEC, AHAJIOTHYHbIE,
pPYIIMMEHTapHbIE OpPraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXaHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX META0OJUYECKUX MyTeH y BCEX
OpraHU3MOB.

OpomtonimonHass teopust Y. [lapBuHa. I[lpenmnochuiku BO3HUKHOBEHUS
JapBuHU3Ma. J[BHKyIME CHJIBI 3BOJIOUMU BUAOB 10 JlapBuHY (M30BITOYHOE
pPa3MHOXEHUE IPU OTPAHUYEHHOCTH PECYpPCOB, HEOIPEACIEHHAas U3MEHUYMBOCTD,
O0opb0a 3a CyllecTBOBAaHUE, €CTECTBEHHBIN OTOOD).

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

Muxkpossosrorus. [lomynsuus kak eAMHUIA BUAA U SBOJIOLHH.

JBrokymue cuibl ((hakTopbl) SBOIIONMUA BHIIOB B MPUPOJE. MyTallMOHHBIHI
npoiecc ¥ KOMOWHATHBHAs W3MEHYHMBOCTh. [lOMyNsliMOHHBIE BOJHBI U Apeid
reHoB. M3oauust u Murparusi.

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

[Ipucnoco6IeHHOCTh OpPraHU3MOB Kak pe3yibTaT 3BOMIONUU. [Ipumepsr
MPUCTIOCOOJIEHUI y OpraHu3MoB. ApoMop(d03bl U UAHOATANTAI[H.

Bun wu BugoobOpazoBanue. Kputepun Buma. OcHOBHble  (HOPMBI
BUJI000pa30BaHus: reorpaduueckoe, IKOJIOTHIeCKoe.

MakpoosBomnonusi. @DopMbl  3BOJIONUMU:  (UIETHYECKAs, JTUBEpPreHTHas,
KOHBEpIreHTHas, napasuiesnbHas. HeoOpatuMocTh 3BOTIOIUY.

[IponcxoxaeHne OT HeCHeHUaIu3upOBaHHBIX NpeakoB. [Iporpeccupyronias
crienuanu3anvsa. ATanTUBHAS paAaLUs.

JleMoHCcTpanuu:



IToptpetsl: K. JIunneit, XK. b. Jlamapk, Y. Jlapsun, B. O. KoBanesckuii, K.
M. bap, O. I'ekkens, @. Mromnep, A. H. CeBepios.
Tabnuuel u cxembl: «Pa3BUTHE OpraHUYECKOTr0 MUpa Ha 3emiie», «3apoIbIlin

MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukcy, «Dopmbl  OOprOBI  3a
cymectBoBanue», «EctecTBeHHbI 0TOOP», «MHOTO0Opa3re COPTOB pacTEHUI»,
«MHoroo6pazue  mopoa  KHUBOTHbIX»,  «llomymsimum»,  «MyTalmonHas

U3MEHYUBOCTE», «Apomopdo3b», «Uamoamantauumn», «OO0mas aereHepaunus,
«/IBmxymue cunbel 3Boouun», «Kapra-cxema wMapumpyra nyrtemectBus Y.
Hapsunay», «boppba 3a cymectBoBaHue», «IIpucmocoO0IeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3zoBaHue», « IKOJIOTHUECKOE BUI000PA30BAHUE.

OO6opynoBaHue: KOJJIEKIMS HACEKOMBIX C PAa3IMYHBIMU TUIIAMU OKPACKH,
Ha0oOp IUJIOOB M CeMsH, KoyueKuus «lIpumepbl 3allUTHBIX MPUCHOCOOIICHUH Y
KUBOTHBIX», MOJeNb «OCHOBHBIE HAIpaBJICHUS JBOJIONHUN», 00BEMHAS MOJIETh
«CTpoeHue roJIOBHOrO0 MO3ra O3BOHOYHBIX).

buoreorpapuueckas kapra wmupa, KoJuleKuus «@DOpMbl COXPAHHOCTH
HMCKOIAeMbIX JKMBOTHBIX M pacTeHWi», Mojenb ammukanus «llepexpéct
XpOMOCOM», BJIaxHble Ipenapatel «Pa3Butne Hacekomoro», «PasButue
JSATYLWIKW», MUKponpemnapaT «/Ipo3oduna» (Hopma, mytanuu (GopMbl KPbUIEB U
OKpPAcKH Tena).

JlaGopaTopHble M IpakTHYeCcKUue padoThbI:

Jlabopatopuass padora Ne 1. «CpaBHeHue BHJOB 1O MOp(dojIorudecKkomy
KPUTEPHUIOY.

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

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE KU3HU Ha 3eMmJie.

JloHayuHble TpPEACTaBICHUS O 3apOXKICHUM KU3HU. HayuyHble rumnoress
BO3HMKHOBEHHUSI >KM3HM Ha 3emuie: a0uoreHe3 W MaHcHepMus. XUMHUYECKas
ABOMIOLMS. AOHMOT€HHBIM CUHTE3 OpPraHMYECKUX BEIIECTB W3 HEOPraHWYECKHUX.
DKCIEpUMEHTAIbHOE MOATBEPKACHUE XUMHUUECKOH 3BooIMU. HavanbHbie 3Tamnsl
ouonorudeckoi sBosronuu. I'mnoreza PHK-mupa. dopmupoBanne meMOpaHHBIX
CTPYKTYp U BO3HUKHOBEHHE MPOTOKJIETKHU. [lepBble KIETKM M HX SBOJIIOLHS.
@opMUPOBAHNE OCHOBHBIX I'PYIII JKUBBIX OPTaHU3MOB.

PazButue xxu3Hu Ha 3emuie 1o 3paMm u nepuogam. Karapxei. Apxeiickas u
nmpoTepo3oiickas dpel. [laneos3oiickas spa u e€ mepuoabl: KeMOPUHCKUH,
OPAOBUKCKHH, CHITYPUHUCKHAM, JEBOHCKUI, KAMEHHOYT OJIbHBIN, IEPMCKHUU.

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

KaiiHo3omckass »pa W €€ mNepuoAbl: MAJICOTCHOBBIM, HEOIC€HOBBIN,
AHTPONOTE€HOBBIN.



XapakTepucTuka KiMMaTa U TeoJIOTMYECKUX MpoiieccoB. OCHOBHBIE 3Tallbl
HBOJIIOIMU PACTUTENIBHOTO M JKMBOTHOTO MHpa. ApomMopdo3bl y pacTeHH U
KUBOTHBIX. [losiBNIeHUE, paclBET U BEIMUPAHUE IPYIIN KUBBIX OPTraHU3MOB.

Cucrema OpraHMYeCKOro MHUpa KaK OTpaxkeHue »3Boirouud. OCHOBHbBIE
CUCTEMATHYECKHE IPYIIbl OPraHU3MOB.

DBOJIIOIMS YETIOBEKA. AHTPOIOJIOTUS KaK Hayka. Pa3BuTre npencraBieHui o
MPOUCXOXKJIEHUU uYesoBeka. Meroabl H3yueHus aHTponoreHneza. CxonctBa o
pasnuyMs 4eJ0BeKa U KUBOTHBIX. CHCTEMAaTUYECKOE MOJIOKEHUE YETIOBEKA.

JBmxynue cwibl  (axTopsrn) AHTPOIIOTEHE3a. Hacnencreennas
W3MEHUYUBOCTb UM  €CTeCTBEHHBbIH o0TOOp. OOIIecTBeHHbIH 00pa3  >KU3HH,
U3TrOTOBJICHUE OPYJUH TpyJa, MBILUICHHUE, PEYb.

OCHOBHBIE CTaIMU U BETBU SBOJIIOLIMU YEJIOBEKA: aBCTPATIONUTEKH, YemoBek
yMenbld, Yemoek npsMoxoasmui, YenoBek HeaHIEpTaNbCKuM, YemoBek
pasyMmHbIil. Haxoaku HCKOMaeMbIX OCTATKOB, BPEMsl CYIIECTBOBaHHUs, OOJACTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUS.

YenoBeueckue pacbl. OCHOBHbIE  OOJIBIIME  pachl:  €BPOINECOUAHAS
(eBpasmiickasi),  Herpo-aBCcTpallougHasi  (PKBaTopuajibHas),  MOHIOJOHIHAS
(a3maTcko-amepukaHckas).  UepTbl  MPUCIOCOOJIEHHOCTH  MPEACTaBUTENEH
YeJIOBEUECKUX pPAC K YCJIOBHUSM CyIIECTBOBaHMs. EJMHCTBO ueroBedecKux pac.
Kpurtuka pacusma.

JdeMoHCTpanuu:

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

Tabmuuel U cxeMbl: «BosnmkHoBeHne COJIHEUHOHW CHCTEMBI», «Pa3Butune
opraHuueckoro wmupa», «PacturenpHas KieTka», <OKUBOTHas  KIETKay,
«IIpokapunornueckas kietka», «COBpeMEHHas CHCTEMa OPraHUYECKOr0 MHUpPay,
«CpaBHEHHE AHATOMUYECKHUX YEPT CTPOCHHUS YEJIOBEKA U YEeIOBEKOOOPa3HbIX
00e3bsiH», «OCHOBHBIE Me€CTa MAJICOHTOJIOTMYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YENOBEKay», «lpeBHeummue moan», «pesaue moan», «llepBbie
COBPEMEHHBIE JTI0JIN», «HYeIT0BEYECKHUE PACHD».

O6opynoBanue:  Mmymsiku — «l[IpoucxoxxmeHnne  4yenoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOINA, HEaHAEPTaablld, KPOMAaHbOHLA), CIENKA WIH
M300pKEHUST KaMEHHBIX OpYJUi TEpBOOBITHOTO YeJIOBeKa (KaMHHU-YOMIIEPHI,
pyOuna, ckpeOna), TeoxXpoHoJoTHuYecKas Ta0numa, Kosuiekius «Dopmbl
COXPaHHOCTH UCKOIAEMbIX >KUBOTHBIX U PACTEHUI.

JlabopaTopHbIie M IpakTHYecKUue padoThbl:

[Ipaktrueckas padota Ne 1. «3ydeHne MckomaeMbIX OCTaTKOB PACTEHUU U
KUBOTHBIX B KOJUIEKLIHSIX).



DKCKypcus «IBOJIOIUSL OPraHUYEeCcKoro Mupa Ha 3emje» (B €CTECTBEHHO-
Hay4YHbIA WJIM KPACBETUECKUN MYy3€l).

Tema 3. Oprann3Mbl 4 OKpYy:Kaias cpeaa.

DKoJIorus Kak Hayka. 3afadyd ¥ pa3fenbl 3KOJOruu. MeTobl 3K0JIOTHYECKUX
UCCJIEI0BAHMI. DKOJIOIrMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

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

Okonornyeckue (akrtopel. Krnaccupukanuss >SKOJOTHMYECKHX (PAKTOPOB:
abuoTnueckue, OMOTHYECKHE U aHTpONOreHHble. JleHWCTBHE HKOJIOTHYECKUX
(bakTOpOB Ha OPTAHU3MBI.

AOuoTtnueckue (hakTophl: CBET, TEMIEPATYypa, BIAKHOCTh. DOTONEPUOINU3M.
[Ipucnocobnennst OpraHM3MoOB K  JIEWCTBHIO  A0MOTHYECKHX  (DaKTOpOB.
buonornueckue puTMsl.

buotnueckue (bakTopHI. Bunnl OHOTHYECKUX B3aNMO/ICICTBUU:
KOHKYPEHIUS, XUIIHUYECTBO, cUMONO03 U ero (opmel. [lapasutusm, koomnepamus,
MyTyajiu3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJEOHUYECTBO). AMEHCAIH3M,
HeWTpanu3M. 3HadYeHHE OWOTHYECKHX B3aUMOJICHCTBHH JUIS CYIICCTBOBAHUS
OpPraHU3MOB B MPUPOTHBIX COOOIIECTBAX.

DOKOJIOTUYECKHE XapaKTEPUCTUKU nomyisiuuu. OCHOBHBIE IOKa3aTENH
NOMYJISIUMU: YHMCIEHHOCTh, IJIOTHOCTh, POXKIa€MOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanus. J[mHaMrka 4uCcI€HHOCTH MOIYJISIUY U €€ PEryIsius.

JdeMoHCcTpanuu:

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

Tabmuuel u cxembl: kapra «lIpupoansie 30HbI 3emin», «Cpenbl oOMTaHUsA
opranusMoBy», «®Potonepuoausm», «llonmymsaunm», «3aKOHOMEPHOCTH poOCTa
YHUCIICHHOCTHU NOMYJIsuU HHQY30puu-Ty henbkuy, «llumieBsie nemnmy.

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

JlabGoparopnas pabora Ne 3. «Mopdonornueckre 0COOEHHOCTH PacTEHUN U3
Pa3HBIX MECT OOHUTaHHS.

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

[Ipaktrueckas padora Ne 2. «Iloncyér mIOTHOCTH NOMYJSUMNA Pa3HbIX BUIOB
PaCTEHHUID.

Tema 4. Coo01recTBa 1 YK0JOrH4eCKHe CHCTEMBI.

CooOmiectBo opranu3mMoB — OuoueHo3. CTpykTypbl OuOILlEHO3a: BHIOBasd,
MPOCTPAHCTBEHHAs, Tpoduueckas (muieBasi). Bunabl-gomuHaHTel. CBsi3M B
ouoneHose.

Okonoruyeckue cucrembl (3Kocuctemsbl). [loHsitue 00 »sKocucremMe u
ouoreoneHoze. DOyHKIMOHANBHBIE KOMIIOHEHTBl 3KOCHCTEMbBI: IMPOAYLIEHTHI,



KOHCYMEHTBI, PEAYLEHTbl. KpyroBopoT BEHIECTB U NOTOK 3HEPIHMHU B IKOCUCTEME.
Tpoduueckue (muiieBble) YpOBHM 5JKOCHCTeMbl. [luieBble Ilemu W CETH.
OcHOBHBIE TIOKa3aTeIu HKOCUCTEMBbI: OMoMacca, MNPOAYKIUS. IDKOJIOTMYECKHE
nupamMubl: NPOAYKUWH, YHCIEHHOCTH, Ouomaccel. CBOHCTBa 3KOCHCTEM:
YCTOMYMBOCTB, CAMOPETyYJIALHMs, pa3BuTHe. CyKIeccusl.

[IpupoHbIe SKOCUCTEMBI. DKOCUCTEMBI 03€p M PEK. IKOCHUCTEMa XBOMHOTO
WM IIKPOKOJIUCTBEHHOTO Jieca.

AHTpONOr€HHBIE  JKOCUCTEMBL.  ATPO3KOCHCTEMBI.  YPOOIKOCHCTEMBI.
buonornueckoe 1 X035HCTBEHHOE 3HAYCHHE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak (akTtop ycTounBocTH dKocucTteM. CoxpaHeHHe
OMOJIOrMYECKOro pazHoOOpasus Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'paHuiibl, coctaB U CTPyKTypa
ounocheprr. XKuoe BemectBo U ero (ynkmuu. OcoOeHHOCTH Ouochepsl Kak
ro0aIbHOM 3KocHCTeMBbl. J[MHaMHUueckoe paBHOBEcHE U OOpaTHas CBSA3b B
ouocdepe.

KpyroBopoThl BenIeCTB U OMOr€OXMMHYECKUE LIUKJIIBI 3JIEMEHTOB (yriepoja,
a30Ta). 30HATBHOCTH OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoeuecTBO B Ouochepe 3emin. AHTPOIIOTeHHbIE U3MEHEHUs B Ouocdepe.
['moGanbHbIE SKOJIOTMYECKUE TPOOIIEMBI.

CocyiiecTBoBaHue MPUPOIBI 151 YEJI0BEYECTBA. CoxpaHneHnue
O6ropazHooOpasusi Kak OCHOBa ycTowunBocTu 6mocdepbl. OCHOBA parmOHAIBHOTO
YVOpPaBJICHHUs] TMPUPOJHBIMU pEecypcaMud M HX HCIOJIb30BaHUE. JlocTuxkeHus
OMOJIOTHHU U OXpaHa NPUPOJIbI.

JlemoHcTpanum:

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

Tabnuuer u cxembl: «llumieBsie nenu», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coobmiectBay, «llenu nutaHus», «IKOJOTMYECKas MHPAMUTIAN,
«buocdepa u yenoBek», «IKOCUCTEMA IHPOKOIUCTBEHHOIO JIeca», « IKOCHCTEMA
XBOMHOro  Jjeca», «bwuoreno3 Bogoéma», «ArporeHo3», «lIpumepHbie
aHTPOIIOTEHHbIE  BO3JCUCTBUS Ha mpupoay», «Baxkheilline HCTOYHUKH
3arpsi3HEHHsI BO3JlyXa U TPYHTOBBIX BOA», «[louBa — BakHelIlasi cOCTaBIIAIOIAS
ounochepr», «DakTopel Aerpaganuu nousy, «llapaukoBeiii 3¢ dexT», «DakTopsl
paMOaKTUBHOTO 3arpsisHeHus Ounocdepb», «OOmas cTpykrypa Ouochepsn,
«PacnpocTpanenue xu3HU B Ouochepe», «O30HOBBIM dKpaH OuOCheps»,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azota B IpUpOIe».

OOopynoBanue: Mopelb-amIukanus «Tunuuasle OMOLEHO3b», Tepdapuii
«PactutenpHble COOOIIECTBaY, KOJJIeKIIUN «buorienosy, «Bpeaurenn BakHEHIITNX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TrepOapuu M KOJJICKIIMM pAcTeHUH W
’KUBOTHBIX, PUHAAJIEKAIINE K Pa3HbIM IKOJOTMYECKUM TpyIiaM OAHOro BUA,



Kpacnas xuura Poccuiickoit ®enepanun, u300pakeHUS OXpPaHSEMBIX BHUIIOB
pPacTEHUI U JKUBOTHBIX.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 110
bBMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIET'O
OBPA30OBAHNMA

Cornmacio ®I'OC COO, ycraHaBIMBalOTCS TpeOOBaHUS K pe3ysbTaTaM
OCBOCHHUs  OOy4YaloIMMHUCSA TporpaMM CpeaHero oOlmero  o0pa3oBaHUS:
JUYHOCTHBIM, METAPEIMETHBIM H MPEMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpyKkType JMYHOCTHBIX pEe3yJIbTAaTOB OCBOCHUSI mHpeaMmera «buosiorus»
BBIJICJICHBI CIEAYIOUINE COCTABJISIONINE: OCO3HAHUE OOYYarOIUMUCS POCCUMCKOMN
IrpaXJaHCKOM MJICHTUYHOCTH — FOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSATEIIbHOCTH
U CaMOOINpEAENICHNI0, HaJlM4yhe MOTHBallMM K  OOy4eHHio  Ouojoruw,
IIeJICHANPABIICHHOE Pa3BUTHE BHYTPEHHHUX YOEXIEHUU JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX I[IEHHOCTEH W MCTOPUYECKUX TPATULMN PA3BUTHS OUOJIOTHYECKOTO
3HAHWSI, TOTOBHOCTh M CIIOCOOHOCTh OOYYaronuxcsi PyKOBOJCTBOBATHCS B CBOCH
JEATEIBHOCTH LIEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, IPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO0  00pa30oBaHMs, HAJIUYHWE HKOJOTMYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTABUTH LIEJIU U CTPOUTH KU3HEHHBIE TUTAHBI.

JIn4HOCTHBIE pe3ynbTaThl OCBOEHUS mpeamMera «buonorus» AOCTUTarOTCs B
CIMHCTBE YYEOHOW H BOCHUTATEIBHOW JESITEIIbBHOCTH B COOTBETCTBUU C
TPAJUIIMOHHBIMU POCCUMCKUMHU COLMOKYJIbTYPHBIMU, UCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, TMPUHSATHIMUA B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEJICHUSI U CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUS, CAMOBOCHUTAHUS U
CaMOpAa3BUTHUSA, PpAa3BUTUA BHYTPEHHEHM IMO3UMLUHUM JIMYHOCTH, IATPUOTU3MA,
YBKEHHUS K 3aKOHY M MPABOMOPSAKY, YEJIOBEKY TPyJla U CTapIIeMy IMOKOJICHUIO,
B3aMMHOT'0 YBa)KEHHS, OEPEKHOr0 OTHOIIECHUS K KYJIbTYPHOMY HACJIEAUI0 U
TPpaAUIUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickont denepanuu, Opupoae U
OKPY KaroIlen Cpee.

JInuyHOCTHBIE pe3yibTaThl OCBOEHUsSI ydeOHoro mpeamera «buomorusy
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCSl PYKOBOJCTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTHUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHHUE KU3ZHEHHOTO
ONbITAa U OMNbITA JEITEILHOCTH B MPOLIECCE PeaTu3alii OCHOBHBIX HAIpPaBIICHUMN
BOCHUTATEIIbHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:x1aHCKOTr0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOM MO3UIIMKM 00YYaIOIIerocsl Kak akTUBHOTO U

OTBETCTBEHHOTO WICHA POCCUMCKOTO OOIIECTBA;



OCO3HAHHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB U OOS3aHHOCTEH, yBa)KEHUE
3aKOHA U IIPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEJIBHOCTH MPU CO3IaHUU
Y4EOHBIX MPOEKTOB, PEUICHUU 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 MPOILIECCE COBMECTHOTO BBINOJHEHUS
y4eOHBIX, TMO3HABATEIbHBIX U MCCIEAOBATEIbCKUX 3a/lady, YBaXKUTEIHLHOIO
OTHOIIEHUS! K MHEHHUIO OMNMOHEHTOB TMpH OOCYXICHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

TOTOBHOCTb K TYMaHUTApHOM U BOJIOHTEPCKOU JIESITEIBHOCTH;

2) IaTPMOTHYECKOI0 BOCIIUTAHUSA:

c(hOopMHUPOBAHHOCTH POCCUHCKOU TpaKIaHCKOH UIEHTUYHOCTH,
[aTpUOTU3Ma, YBAXKEHUS K CBOEMY HApOAy, YyBCTBA OTBETCTBEHHOCTH IIE€peN
Ponunoil, ropmoctu 3a CBOM Kpai, cBOXO PoauHy, CBOM S3BIK U KYJBTYDPY,
MPONLIOE U HACTOSIIEE MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

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

CIIOCOOHOCTh OLIEHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJIEHUE U
pa3BuTHE OWOJOTUM, TMOHUMAHUS 3HAYECHHS OHUOJIOTUM B TIO3HAHUM 3aKOHOB
MPUPOJIBI, B )KU3HU YEIOBEKA U COBPEMEHHOTO 00IIEeCTBa;

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

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX LIECHHOCTENW POCCUICKOT0 HApOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ’THYECKOTO TTOBEICHMUS;

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

OCO3HaHHE JIMYHOTO BKJIAJa B TIOCTPOCHUE YCTOMYMBOTO OYAYIIErO;

OTBETCTBEHHOE OTHOLIECHHWE K CBOUM POJMTENSAM, CO3JaHUI0 CEMbH HA OCHOBE
OCO3HAaHHOTO MPHUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTHY€eCKOro BOCIIUTAHMUSL:

ACTETUYECKOE OTHOIIEHHWE K MUPY, BKIIOYas ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTa, TPYAa, OOIIECTBEHHBIX OTHOIICHU;



MOHMMAHHUE 3MOIIMOHAIBHOTO BO3/ICHCTBHUS )KUBOM IPUPOJIBI U €€ IEHHOCTH;

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

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

NMOHMMAaHUE W peaju3alus 37J0pOBOTO U 0Oe30macHoro obpasza KU3HU
(3mopoBO€  TUTaHUE, COOJIIOJICHWE TUTMEHWYECKUX TMpaBWI W HOPM,
cOQIAaHCUPOBAHHBIA PEXUM 3aHSATUA U OTAbIXa, peryisapHas Qu3ndeckas
aKTUBHOCTBH), OEpEeKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (hM3HUECKOMY U TICUXHUYECKOMY 3/I0POBbIO;

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

OCO3HAHHE TMOCIEACTBUN M HEMPUSTHS BPEIHBIX MPUBBIYEK (YMOTpeOIeHus
QJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPYy, OCO3HAHUE EHHOCTH MacTepCTBA, TPYI0JII00HE;

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

MHTEPEC K pa3IMuHbIM cpepaM MNpOoPEeCCUOHAIBHON AESITEIbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIH BBIOOp Oyaymied mnpodeccuu U PeaTu30BHIBATH
COOCTBEHHbIE KU3HEHHbIE TUTAHBL;

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

7) 3K0JIOrH4eCKOro BOCIMTAHMUSA

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

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

OCO3HAHHME TJI00aTBHOrO XapakTepa 3KOJIOTMUECKHX MpoOJjeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HCIOJIb30BaTh MPUOOpPETaEMble TIPH HU3YYCHUH OHOJOTUU
3HAHMST W YMEHHUS TPU pEIIeHUH TMpoOJieM, CBSI3aHHBIX C PalMOHAIBHBIM
MPUPOJIONIOIB30BaHUEM  (COOJIO/IGHHE  TpaBWJ  TOBEJACHUS B NPUPOJIE,
HallpaBJI€HHBIX HA COXPAaHEHUE pPAaBHOBECHS B 3KOCHUCTEMAX, OXpaHy BHUJOB,
AKOCHCTEM, OHOChEphI);



AKTUBHOE  HENPUIATHE JCUCTBHUM, NPUHOCAIIMX BPEHN  OKPYKaAOUIEH
MPUPOIHON cpejie, YMEHHE MPOrHO3MPOBATH HEOJIArONMpPUSTHBIE 3KOJIOTHMYECKHE
MOCJIEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEOTBpAIIaTh UX;

HaJIM4YKUE PA3BUTOIO 3KOJIOIMYECKOTO MBIIUIEHUS, SKOJIOIMYECKOW KYJIbTYpHI,
OIbITa NEeATENbHOCTH HKOJIOTUYECKOM HaIpPaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBAaTbCS MMH B IO3HABAaTEIbHOW, KOMMYHHMKATHUBHON M COLUAIBHOU
MPaKTUKE, TOTOBHOCTH K yYaCTHIO B IPAKTUUYECKOMN JAEATEIBHOCTH IKOJIOTMUECKOM
HaIpaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NTO3HAHMSA:

c(OpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKW M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JMAJore
KYJbTYpP, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEIO MECTA B MOJIUKYJIbTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJIbTYpPhl KaK CpeICTBa
B3aMMOJICHCTBUS MEXKY JIFOAbMHU U IMO3HAHUS MUPA;

NOHUMaHUE CcrneuuPuKkd OHOJOTUM KaK HayKd, OCO3HaHUs €€ poju B
(OpMHpPOBAaHNUH PALMOHATBHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEIOCTHOTO
NPEJICTaBICHUS 00 OKpYXarolleM MHpEe Kak O €IUHCTBE MPUPOJbI, YEIOBEKA U
oOIIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpodsieM
COXpaHEHUs! IPUPOAHOTO PABHOBECHS,;

yOEXKIEHHOCTh B 3HAYMMOCTH OHMOJOTMU JJI1 COBPEMEHHOW LMBHIIM3ALNU:
o0OecrieyeHns: HOBOTO YpPOBHSI Pa3BUTHS MEIUIMHBI, CO3JaHUE NEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelIaTh PECypcHble  MPOOJEMbl  Pa3BUTHS
YeJIOBEYECTBA, MOMCKA MYTEW BBIXOJIa U3 TNIO0ATBHBIX 3KOJIOTHMYECKUX MPOOJIeM U
oOecrieyeHusi  nepexoja K  yCTOWYMBOMY  DPAa3BUTHIO,  PALMOHAIBLHOMY
WCIIOJIb30BAHUIO TIPUPOJIHBIX PECypcoB U (POPMUPOBAHUIO HOBBIX CTAaHIIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUHU OUOJOTMYECKUX 3HAHMM B LEIAX
NOBBIIIEHUS OO0IIEl KyJbTYphbl, €CTECTBEHHO-HAy4YHOW T'PAMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAILHON TPaMOTHOCTH OOydYaroImmxcs, GOpMHUPYEMO
IpU U3y4YEeHUU OMOJIOTHH;

MOHUMAaHUE CYIIHOCTU METOJIOB MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIHOCOOHOCTH HCIIOJIb30BaTh IIOJy4YaeMble 3HAHUS JUIsl aHaiau3a M
OOBSICHEHUS SIBIICHUN OKPYKAIOMIETO MHUPA M MPOUCXOISIIUX B HEM M3MEHCHHUI,
yMEHHUE JieJlaTh OOOCHOBAaHHbBIE 3aKJIOUEHHS Ha OCHOBE HAY4YHBIX (AKTOB H
MMEIOIINXCS JaHHBIX C IEJIbI0 TTOJYUYEeHHSI IOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BAaTh OHOJOTMYECKUE 3HAHUS IS
pelIeHus Mpo0OJIeM B pealbHBIX KU3HEHHBIX CUTYAIUSX;

OCO3HAHHUE LEHHOCTH HAYYHOH JAESTEIbHOCTH, TOTOBHOCTHb OCYILECTBISATH
MPOEKTHYIO M HCCIIEIOBATENbCKYIO JEATENbHOCTh MHIMBUIYAIbHO U B TPYIIIIE;



TOTOBHOCTh M  CIIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUIO W
caM000pa30BaHUIO, K aKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHHWHA 1O OWOJIOTHU B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMHU.

METAINIPEJMETHBIE PE3YJIBTATbBI

MertanpenMeTHble pe3yIbTaThl OCBOCHHS ydeOHOTO mpeamera «buomorus
BKJIIOYAIOT: 3HA4YMMble MJisi (OPMUPOBAHUS MHUPOBO33PEHHUS OO0YyUaIOMUXCS
MEXIUCHUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHBIC MOHATHS, OTPa)KaroIIre
IEJTOCTHOCTh HAy4YHOM KapTUHBI MuUpa M cHeuuuky MeTOJ0B MO3HAHMS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, YHEPTUsl, SIBIICHHUE, MPOIIECC,
CUCTEMa, Hay4YHbIM (akT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCClieIOBaHUE,  HAOJIOJICHWE,  W3MEpPEHue,  JKCIEPUMEHT H  JIPYTHX),
YHUBEpCaJIbHbIE y4eOHble JeiCcTBUS (MTO3HABATEIbHbIE, KOMMYHUKATUBHbIE,

pEryJIATUBHBIE), o0ecIeunBaroIne dbopmupoBaHue byHKIIMOHATBHON
IPaMOTHOCTH ¥  COI[MAJIBHOW KOMIETEHIIMU OOYyYarolmuxcsi, CIHOCOOHOCTH
00yJaronmxcs UCTIOJIb30BaTh OCBOCHHBIC MEXIUCITUTUTMHAPHEIE,

MUPOBO33pPEHUYECKHE 3HAHUSI W  yHUBEpPCAJIbHbICE y4yeOHBbIE JICUCTBUS B
MMO3HABATEILHON U COLIMAIIBHOM MPAKTHUKE.

MertanpeaMeTHbIe PE3yJIbTaThl OCBOCHMSI MPOTPAMMBI CPEIHET0 OOIIEero
00pa3oBaHus JIOJHKHBI OTPaXkKaTh:

OBaajnenue YHHBEpPCATbHBIMHA yueOHbIMH NMO3HABATEJIbHBIMHU
AeCTBUSIMM:

1) 0a30Bble JJOoruvecKue JaeicTBUS:

CaMOCTOSITeILHO  (OpPMYyJNIHpPOBaTh W AKTyaJlM3UpPOBaTh  MpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHHM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(ananuza, cMHTE3a, CpaBHEHUS, KiIacCcUpUKaIKU, 0000IIEHN ), PACKPBIBATH CMBICI
OMOJIOTMYECKUX TOHATUN (BBIACIATh MX XapaKTEepHbIE MPU3HAKH, YCTAHABIUBATH
CBSI3U C IPYTUMHU MOHSTHUSIMH);

ONpEeNeNATh LEeNu JACSTEIbHOCTH, 3aJaBasl IapaMeTpbl M KPUTEPUH HUX
JIOCTUKEHHUS, COOTHOCUTD PE3YJIbTATHI ACSATEIbHOCTU C ITOCTABIICHHBIMU LIEJISIMU;

WCIIOJIb30BaTh OMOJIOTUYECKHUE MOHITHUS JUIsl OOBbSICHEHUs (PAKTOB U SIBJICHUU
YKABOW NPUPOJIBI;

CTPOUTH JIOTMUECKUE PACCYXKJECHHS (MHIYKTUBHBIE, JIETyKTUBHBIE, IO
aHAJIOTUH), BBIABJIATH 3aKOHOMEPHOCTHM W MPOTHUBOPEYMS B PACCMATPUBAEMBIX
SBJICHUSX, (DOPMYJIMPOBATH BHIBOBI U 3aKJIIOUCHUS;

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



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

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

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

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCIOBHSIX  peaibHOro,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOIO B3aMMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TP PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 0a3oBbI€e MCCiIeI0BaTEIbCKUE 1eHCTBHSA:

BJIJI€Th HABBIKAMH Y4EOHO-HUCCIIEA0BATENbCKON U IPOEKTHON JIEATEIbHOCTH,
HaBBIKAMM  pa3pelieHus MpoOiieM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY IOMCKY METO/I0B PELIEHUS] TPAKTUYECKUX 3a]a4, IPUMEHEHHUIO
pa3IMYHbIX METOJOB IMO3HAHUS;

UCIIOJIB30BaTh pa3MYHbIe BUbl JEATEIBHOCTH IO IMOJYYEHUIO HOBOIO
3HAHMS, €r0 HUHTEpPHpETalHH, MPeoOpa3OBaHUI0 W IMPUMEHEHHIO B YYEOHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YU€OHBIX U COL[MAIbHBIX TPOEKTOB;

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

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

BBISIBJISIT NIPUYMHHO-CIIEACTBEHHBIE CBSI3U U aKTyaJU3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pelleHUs, HaXOAUTb apryMEHThl IS JI0Ka3aTesibCTBa
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PELLICHHUS;

aHAIM3UPOBATh IIOJYYEHHBIE B XOAE€ pELICHHsA 3aJa4yd  pe3yJbTaThl,
KPUTHYECKU OLICHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIOBHUSIX;

JIaBaTh OLIEHKY HOBBIM CUTyallUsIM, OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

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

yMETh NEPEHOCUTh 3HAHUS B IO3HABATENIbHYIO M TMPAKTHUYECKYIO O00JacTH
KU3HEIEATEIbHOCTH;

YMETbh UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTell;

BBbIIBUTaTh HOBBIE MJIEH, MpeAJiaraTb OpUrHHAJIbHBIE MOAXOJbl U PEIlEHus,
CTaBUTh MPOOJIEMBI U 3a/1a4H, IOMYCKAIOIINUE aJbTEPHATUBHBIEC PEIICHUS.

3) padora ¢ uHpopmanmen:

OPUEHTHPOBATHCS B PA3IUYHBIX UCTOYHHUKAX MH(pOpMaluu (TeKcTe yueOHOro
nocoOusi, HAay4YHO-TIOMYJIAPHOW JUTEparype, OHOJOTMYECKHX CJIOBapsAX MU
CIPAaBOYHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHeTE), aHaIU3UPOBATH



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

(bopMyIUPOBATh 3aMpPOCHl U MPUMEHATH Pa3IMYHbIE METOJbI MPH IOWUCKE U
otbope Ouonorndeckoi MHMOpMaUKU, HEOOXOIUMOM JJIsl BHIOJHEHUS! YUY€OHBIX
3azay;

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

CaMOCTOATENTLHO  BBIOMpATh  ONTHUMAIBbHYIO  (GOpMy  TPEICTaBICHUS
Oouosornyeckor nHGopMaruu (cxemsbl, rpaduKy, JUarpaMMbl, TaOJIUIIBI, PUCYHKH
H JIpyroe);

WCIIOJIP30BAaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBAa TpH paboTe C
Ononornyeckor WHPOpPMANMEH: TPUMEHATh XUMHUYECKHE, (U3UYeCKue W
MaTeMaTUYeCKUe 3HaKh W CUMBOJBI, (HOPMYJibl, abOpeBHATypy, HOMEHKIATYpY,
UCIIOJIB30BaTh W MPeoOpa3oBBIBATh  3HAKOBO-CHMBOJWYECKHE  CpEACTBa
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  pAclO3HaBaHWA M 3amUThl  WH)OpMaIuwy,
nH(OPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

OBjaieHHe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH 1€HCTBUAMM:

1) oOmenme:

OCYIIECTBIISATH KOMMYHUKAIIMH BO BCeX cepax >KU3HU, aKTUBHO y4aCTBOBAThH
B JMAJIOTe€ WM TUCKYCCHUU MO CYIIECTBY OOCYyXIaeMoi Tembl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXIACHHS OTHOCHUTEIHHO BBIMOJHEHUS IpEaIaracMou
3a/lay, YYUTHIBATh UHTEPECHI U COTJIIACOBAHHOCTH IMO3UIMNA JAPYTHX yYaCTHUKOB
JAajiora Ui JTUCKYCCHH);

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

BIAJCTh PA3JIUYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBHSI, TTOHUMATh
HaMEpEHUs IPYTUX JIOJIEH, MPOSIBISATh YBAKUTEILHOE OTHOILIIEHUE K COOECETHUKY
U B KOPpEKTHOU popme hopMyIupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOKO TOYKY 3PEHHUS C HCIOJIH30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas JAesiTeJIbHOCTD:

MOHUMATh M HCIIOJIh30BaTh MPEUMYIINECTBA KOMAHJIHONW W WHIWBHUIYaIbHOU
paboThI MPU PEIICHUH OMOJIOrMYECKON MPoOIeMbl, 000OCHOBBIBATH HEOOXOUMOCTh
MIPUMEHEHUS TPYIOBBIX (DOPM B3aUMOJICHCTBUS NP PEIICHUN yIeOHOM 3a1a4H;

BBIOMpPATh TEMATHKy M METOJbI COBMECTHBIX NEHCTBUM C YUYETOM OOIIUX
WHTEPECOB M BO3MOXKHOCTEH Ka)KJ0T0 YjieHa KOJUICKTHBA,;



IPUHUMATh LM COBMECTHOM  JEATENbHOCTH, OpPraHU30BBIBaTh MU
KOOPAVMHUPOBATh JEWUCTBUS MO €€ JIOCTMIKEHHIO: COCTaBJISITh IUIAH JEHCTBUM,
pacnpenensiTh poiM € YYETOM MHEHUW YYaCTHUKOB, OOCYXAAaTh pPe3yJbTAaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJA M KAXKIOTO Y4YaCTHHKA KOMaHIbl B
001Ut pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE MPOEKThI, OLIEHMBaTh HWJEW C TO3ULUUU HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISTh IO3UTHBHOE CTPATETMYECKOE IOBEAEHUE B PA3IMYHBIX
CUTYaIMSIX, TPOSIBJISITH TBOPYECTBO U BOOOpaKEeHUE, ObITh MHUIIUATUBHBIM.

OByaieHUe YHUBEPCAJIbHBIMH PeryJsTHBHBIMH J1eHCTBUSMMU:

1) camoopranuszauus:

UCIOJIb30BaTh OHMOJOTHYECKHE 3HAHUS Ui BBIABICHUS NOpoOJIeM U HX
pEIICHHS B )KM3HEHHBIX U YY€OHBIX CUTYaIUsIX;

BBIOMpAaTh Ha OCHOBE OMOJOTMYECKHX 3HAHUM LIE€NIEBbIE U CMBICIOBBIC
YCTAaHOBKU B CBOUX JEHCTBUAX U MOCTYIKAX IO OTHOIIECHHUIO K >KMBOM MpPHUPOJE,
CBOEMY 3JI0POBBIO U 3J0POBBIO OKPYKAOIINX;

CaMOCTOSITEJIbHO OCYLIECTBIIATH [MO3HABATENIBHYIO NIE€SITEIbHOCTh, BBISBISATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 3aJja4l B 00pa3oBaTEIbLHOMN
JEATENbHOCTH U dKU3HEHHBIX CUTYaLUSX;

CaMOCTOSITENIFHO ~ COCTAaBJISITh IUIAaH pELIEHUs TpoOJieMbl € y4ETOM
HUMEIOIIUXCSL PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPENOYTECHUIA;

JTaBaTh OIIEHKY HOBBIM CUTYaIUsIM;

pacIIMpATh paMKH Y4EOHOI0 MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JieJ1aTh OCO3HAHHBIN BBHIOOP, apryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTH
3a pEeIIEHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHUIO W MPOSBICHUIO HIMPOKOW SpPYAHMLHMH B
pa3HbIX O00JIaCTAX 3HAHWN, TOCTOSHHO TIOBBIIIATH CBOM OOpa30OBaTENbHBIA U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTyallUsiM, BHOCUTb KOPPEKTUBBI B J€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BJIAJE€Th HABBIKAMHM  IIO3HABATENBHOM  peduieKCMH Kak  OCO3HaHMS
COBEPILIAEMbIX JIEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX PE3YyJbTaTOB H
OCHOBAHM, MCIOJb30BaTh NPUEMBI pe(IEKCUU JUIsl OLIEHKU CHUTyalud, BbIOOpa
BEPHOT'O PEILIEHUS;

YMETh OILICHUBATh PUCKHM U CBOEBPEMEHHO NPUHUMATh PEIICHUS IO HX
CHU)KEHHUIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX IPU AaHAIM3E pPE3YJIbTAaTOB
NEATEIbHOCTH;

3) npuHATHE ce0s U APYTUX:

PUHUMATh Ce0sl, IOHUMas CBOU HEJJOCTATKU U IOCTOMHCTBA;

IIPUHAMATh MOTHMBBI M apryMEHTBl APYTMX IPU AaHAIU3E pPE3YJIbTAaTOB
NESATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYrUX HA OMIMOKHU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MHUP € O3ULIUU JPYTOro YeJOBEKa.

NPEAMETHBIE PE3YJIBTATBI

[IpeametHbie pe3ynbTarhl ocBoeHHs mporpammbl COO 1o Ouosnoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crieluduyeckue st yueoHoro npeamera «buosorusy»
Hay4YHbIE 3HAHUS, YMEHUS U CHOCOOBI JEHCTBUN MO OCBOCHUIO, MHTEPIIPETALIMHU U
npeoOpa3oBaHUIO0 3HAHUM, BUABI JESITEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHMS H
MPUMEHEHUIO 3HAHUW B PA3IMYHBIX YUEOHBIX CUTYyaIlUsiX, a TaK)Ke B PEaJbHBIX
KU3HEHHBIX CUTYallMsIX, CBSI3aHHBIX C Oumoisiorueil. B mporpamme npeamMeTHble
pe3yNbTaThl IPEACTABIICHBI IO F0JIaM 00yUYEHUSI.

[IpenmeTHBIC pE3yNbTaThl OCBOEHUs yueOHOTO mpeamera «buomorus» ¢ 10
Kacce IO KHbI OTPaXaTh:

c(OpMHPOBAHHOCThH 3HAHUNA O MECTE U PO OMOJIOTMH B CUCTEME HAy4YHOIO
3HAHMSI €CTECTBEHHBIX HAayK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOW KApPTUHBI MUPAa M HAYYHOTO MHUPOBO33PEHHS, O BKJIAAE POCCHUCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OUONOTUH, (DYHKIIMOHAIBLHON
IPAMOTHOCTH YEJIOBEKA IS PELICHMS )KU3HEHHBIX 3a/a4;

YMEHHUE PpaCKpbIBaTh COJEpPKaHUE OMOJIOTMYECKUX TEPMHUHOB U TOHSITHIL:
KU3Hb, KJIETKA, OpraHu3M, MeTa0oau3M (0OMEH BEeUIeCTB M IpeBpalleHue
HHEPTUH), TOMEOCTa3 (CaMOpEryJsiius), YPOBHEBAasT OpraHU3aIlis KUBBIX CHUCTEM,
CaMOBOCHPOU3BEICHHE (PENPOIYKIIKSA), HACIEICTBEHHOCTb, U3MEHYMBOCTb, POCT U
pa3BUTHE;

YMEHHE H3JlaraTb OWOJIOTHUYECKUE TeopuH (KJIETOYHas, XPOMOCOMHas,
MyTallMOHHAsI, IIEHTpajibHAs JIOrMa MOJICKYJIApHON Ouosorun), 3akoHbsl (I
Menpens, T. Moprana, H. U. BaBunoBa) u yuenus (0 neHTpax MHOrooOpasusi u
MPOUCXOXKIECHUS KyJIbTYpHbIX pacTteHuilt H. 1. BaBuiioBa), onpenensarb rpaHUIlbl
MX IPUMEHUMOCTH K )KMBBIM CUCTEMAM;

yMEHUE BJIaJIETh METOJJaMU HAYYHOTO MO3HAHUS B OMOJIOTHU: HAOIO/IEHNE U
OMMCAHUE KUBBIX CUCTEM, IPOLIECCOB M SIBJIECHUW, OpPraHU3alusl U IMPOBEICHUE
OMOJIOTMYECKOTO  3KCHEPUMEHTa,  BBIABM)KEHUE  TUIOTE3bl,  BBISIBICHHE
3aBUCUMOCTH MEXIy HWCCIEAYyeMbIMA BEITUYMHAMH, OOBSICHEHUE TIOTYyUYCHHBIX



pe3yJbTaTOB, MCIOJIb30BAaHHBIX HAYUYHBIX TMOHSATHI, TEOPHM U 3aKOHOB, YMEHHE
JIeaTh BBIBOJIBI HA OCHOBAHUU TOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIJENATH CYIIECTBEHHbIE MPU3HAKUA BUPYCOB, KJIETOK MPOKAPUOT U
JYKapHoOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
MPOLIECCOB: OOMEHa BEILECTB M NPEBpAIICHUS SHEPIruu B KieTKe, (OTOCUHTE3A,
MJIACTHYECKOTO W JHEPreTUYecKoro oOMEeHa, XEMOCHHTe3a, MHTO03a, Meio3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYAIBHOIO Pa3BUTHS  OpraHU3Ma
(oHTOTEHER);

yYMEHHE MPUMEHATh MOJyUYEHHBbIC 3HAHUS A OOBSACHEHUS OMOJOTHYECKHX
MPOLIECCOB U SIBJICHUH, JUISl MPUHATUS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM
KU3HU C LEIpl0 oOecrieueHus O€30MacCHOCTH CBOErO 3/J0POBbS U 3JI0POBbS
OKPYKAIOILUX JIOAEH, COOMI0IEHNs HOPM IPAMOTHOIO MOBEJICHUS B OKPYKAIOIIEH
OPUPOJHON cpene, MOHUMaHHE HEOOXOJUMOCTH HCIOIb30BaHUS JOCTHKEHUIM
COBPEMEHHOMU ouonoruu OMOTEXHOJNOTUIH  JJII  PalUOHAIBHOTO
MPUPOIOTIOIH30BAHNUS;

YMEHUE pelaTh 3JIEMEHTApHbIE T€HETMYECKHE 3aJaud Ha MOHO- H
JUTUOPUIHOE CKpeIllMBaHUE, CLEIUICHHOE Hacle0OBaHUe, COCTaBISATh CXEMBbI
MOHOTUOPHUIHOTO CKpPEIIMBAHUS IS TMpe/ICKa3aHus HACIETOBaHUS MPU3HAKOB Yy
OpraHU3MOB;

YMEHUE BBINOIHATh JTAOOPATOPHBIE U NPAKTUYECKHE pabOThI, COOJIIOAATH
npaBuia mpu pabote ¢ yueOHbIM U Ja00paTOPHBIM 000PYAOBAHUEM;

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

YMEHUE CO03[1aBaThb COOCTBEHHbBIE IMCbMEHHBIE U YCTHBIE COOOIICHMUS,
00001m1ast OMOJIOTHYECKYI0 UH(GOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, IPAMOTHO
MCIIOJIb30BATh TOHATUIHBIN anmapaT OMOJIOTHH.

[IpenmeTHble pe3yNbTaThl OCBOEHUsI yueOHOro npeamera «buonorus» ¢ 11
K1acce JOJIKHBI OTPaXKaTh:

c(OpMHPOBAHHOCTh 3HAHUW O MECTE U PO OMOJIOTMH B CUCTEME HAy4YHOIO
3HAaHUS ECTECTBEHHBIX HAayK, B ()OPMHUPOBAHMU COBPEMEHHOW €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpAa U HAYYHOTO MHUPOBO33PEHHUS, O BKJIAJE POCCUUCKHUX H
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, TIOMYJISALIUS, TeHOGOH/, IBOJIONMS, ABMKYIIUE CUJIbI ((PaKTOpbI) IBOIIIOINH,
MPUCTIOCOOJIEHHOCTh OPraHu3MOB, BHU000pa30BaHUE, SKOJOTUYECKUE (PaKTOPBHI,



PKOCHUCTEMA, MPOAYUEHTbI, KOHCYMEHTBI, pPEAYyLEHTbl, LENU [UTAHUS,
HKOJIOTHYECKas upamua, OuoreoreHos, onocdepa;

yMEHUE Hu3aratb OWOJOrMYEeCKUe TeopuH (IBOJIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpUs OHBOJIOLUHU), 3aKOHbBI M 3aKOHOMEPHOCTHU
(3apoabiieBoro cxoactsa K. M. Bbapa, uepenoBaHusi riaBHBIX HaIpaBICHUN U
nyteit aBomonuun A. H. CeseproBa, yuenus o Ouocdepe B. WM. Bepnaackoro),
OMPENEIATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHUE BIIAJIETh METOJaMU HAYYHOr'O MMO3HAHUS B OMOJIOTUU: HAOIIOIEHNE U
OMMCAHUE KUBBIX CUCTEM, IPOILIECCOB M SIBJIECHUW, OpraHu3allds U MPOBEICHUE
OMOJIOTUYECKOTO  JKCHEPUMEHTa,  BBIABHKEHHUE  TUIOTE3bl,  BBISBICHHUE
3aBUCUMOCTH MEXIY HCCIEIyEeMbIMUA BEJIMUYUHAMH, OOBICHEHUE IOJYUYECHHBIX
pEe3yJbTAaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSATUM, TEOPUM U 3aKOHOB, YMEHUE
JIeJIaTh BHIBOJIbI HA OCHOBAHUU MOJTYYE€HHBIX PE3YIbTATOB;

YMEHHUE BBIIENATh CYIIECTBEHHbIE MPHU3HAKK CTPOCHUS OHOIOTHYECKUX
OOBEKTOB: BHJIOB, TOMYJISIIIUN, MPOIYIIEHTOB, KOHCYMEHTOB, PEIAYIICHTOB,
OMOreOlIeHO30B U DKOCUCTEM, OCOOEHHOCTH NPOLIECCOB: HACJIEACTBEHHOU
M3MEHYUBOCTH, €CTECTBEHHOI'O0 OTOOpAa, BHJI000pPA30BaHMS, MPHUCIIOCOOICHHOCTH
OpraHU3MOB, JIEUCTBHS HKOJOTHYECKUX (DAKTOPOB HA OpraHU3MBbI, MEepeHoca
BEIIECTB M TOTOKAa JHEPTUM B DKOCHUCTEMAaX, AHTPOIMOTCHHBIX HW3MEHEHUU B
AKOCHUCTEMAaX CBOEW MECTHOCTH, KPYroBOpOTa BEHIECTB M OHMOT€OXUMHUUYECKUX
IIUKJIOB B Onocdepe;

yMEHHUE MPUMEHATh MOJYyYEHHbIE 3HAHUS Ui OOBSCHEHUS OMOJIOTUYECKUX
IIPOLIECCOB U SBJICHUU, JUI IIPUHATUSA NPAKTUUYECKUX PELICHUN B IOBCEIHEBHOM
JKU3HM C LEeJIbl0 o0ecredeHus: 0e30IacCHOCTH CBOErO 3J0pOBbS M 3J0POBBS
OKPY>KAIOLIUX JI0JIeH, COOTIOICHUSI HOPM IPaMOTHOTO MOBEACHUS B OKPYKAIOIIEH
NPUPOIHON cpejie, MOHMMAaHUE HEOOXOJMMOCTH MCIOIB30BAHMS JTOCTHXKEHHM
COBPEMEHHOU OMOJIOTHH JIJISl PALIMOHATIBHOTO PUPOA0IIONIb30BAHUS;

YMEHHUE peliaTh 3JE€MEHTapHble OMOJOTMYECKUE 3aa4H, COCTABIISTH CXEMBI
MEepEeHOCca BEIIECTB U SHEPTUH B IKOCUCTEMAaX (LIETH MUTaHUsA);

YMEHHUE BBINOJIHATh JTA0OPATOPHBIE U TPAKTUYECKHUE PpabOThI, COONIOAATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYTI0BAHUEM;

YMEHHE KPUTHUYECKU OIEHHMBATh M HHTEPNPETUPOBATH HUHGPOPMAIUIO
OMOJIOTUYECKOTO  COJIEPKAaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
pa3TUYHBIX UCTOYHUKOB (CpecTBa MaccoBOW MH(OpMaIuu, HAyYHO-TIOMYJISIPHBIE
Matepualbl),  paccMaTpuBaTh  IVIOOAJbHBIE  DKOJOTUYECKHE  MPOOJIeMbl
COBPEMEHHOCTH, (()OPMHUPOBATH 10 OTHOIIEHUIO K HUM COOCTBEHHYIO O3ULHUIO;

YMEHHE CO3/1aBaThb COOCTBEHHBIE ITMCHMEHHBIE U YCTHBIE COOOIICHHUS,
000011128 6MOJIOTMYECKYI0 UHPOPMALIUIO U3 HECKOJBKUX MCTOYHUKOB, TPAMOTHO
MCII0JIb30BaTh NOHATUIHBIN anmapaT OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

Ne ni/n

HaumeHoBaHue pa3/iesioB U TeM
NMporpamMmbl

buoiorus kak Hayka
JKuBple cHCTEMBI U UX OPTaHU3aLUs
XHUMHUYECKUH COCTAB U CTPOCHUE KIIETKH

H(HBHCH@HTGHI)HOCTB KIJIICTKH

Pa3zMHOXEeHME U MHAMBUAYAIBHOE PA3BUTHE
OpraHu3MoOB

HacnencTBeHHOCTh M U3MEHUYUBOCTh
OpraHnu3mMoB

Cenekmus opraHu3MoB. OCHOBBI
OMOTEXHOJIOTHH

PesepBHOE Bpems

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuyecTBo 4acos

Bcero

34

KoHnTpobHbIe
padoThI

IpakTnyeckun
e padoThbl

0.5

1.5

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchI

bubmuoreka [JOK
https://m.edsoo.ru/7f41¢292

bubnuoreka [JOK
https://m.edsoo.ru/7f41¢292

bubnuoreka [JOK
https://m.edsoo.ru/7f41¢c292

bu6nuoreka [JOK
https://m.edsoo.ru/7f41¢c292

bubmuoreka [JOK
https://m.edsoo.ru/7f41¢292

bu6mmorexa [IOK
https://m.edsoo.ru/7f41¢292

bu6mmoreka [{OK
https://m.edsoo.ru/7f41¢292

Bbubnuoreka [JOK
https://m.edsoo.ru/7f41¢c292




11 KIIACC

HaumeHoBaHue pa3iesioB U TeM
Ne n/mm
NMporpamMMmblI

DBOITIOLIMOHHAS OMOIOTUSA

Bo3HukHOBEHME M pa3BUTHE KU3HU Ha
3emiie

Opranu3Mbl 1 OKpyXkarolas cpeaa

Coo011ecTBa U SKOJIOTHYECKHE CHCTEMBI

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoaunuyecTBo yacos

K
Beero OHTPOJIBHBI
e padoThI
9
9
5
9
2
34 0

IIpakTHYeckue
padoThbI

0.5

2.5

JJIEKTPOHHBIE

(undgposbie)
oOpa3oBaTe/ibHbIE

pecypchl

bubmmorexa [JOK
https://m.edsoo.ru/7f41cc?
4

bubnuoreka [JOK
https://m.edsoo.ru/7f41cc7
4

but6mmoreka [JOK
https://m.edsoo.ru/7f41cc7
4

bubmuorexa [JOK
https://m.edsoo.ru/7f41cc7
4

but6mmoreka [IOK
https://m.edsoo.ru/7f41cc7
4







INIOYPOYHOE IINTAHUPOBAHUE
10 KITACC

Tema ypoka

buoinorus B cucteMe Hayk

Mertozsl TO3HAHUS )KUBOW ITPUPOJBI.
[IpaxTuyeckast padora Ne 1
«/cnonb3oBaHue pa3IMUHbIX
METOJIOB IPU U3yUEHUU
OHOJIOrM4YEeCKUX OOBEKTOBY

buonoruueckue CHUCTCMBI, IPOLCCChI
" UX U3YyUYCHUC

XUMHYECKHH cocTaB KiIeTKH. Bona u
MUHEpaITbHBIC COJIH

benku. CoctaB u cTpoeHne OEIKOB

DepMeHTHI — OHOJIOTHYECKHE
KaranuzaTopsl. JlabopaTopHas
pabora Ne 1 «M3yuenue
KaTaJIMTHYECKOW aKTUBHOCTH
dbepMeHTOB (Ha MpUMepe aMuIa3bl
WJIM KaTajasbl)»

VYrnesoasl. JIunouas:

KoanuyecTBO 4acos

Bcero

KonTpoibHbie
padoThI

IIpakTH4eckue
padoThbI

0.5

0.5

Jlara
H3yYeHH
s

DJIeKTPOHHbBbIE
ungposbie
oOpa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [JOK
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a

bubmunorexa LIOK
https://m.edso00.1ru/863e6122

bu6mmoreka [JOK
https://m.edsoo.ru/863e6564

bubnuoreka [JOK
https://m.edso0.1ru/863e674¢

bubmuoreka [JOK
https://m.edsoo.ru/863e6b72

bu6moreka [JOK
https://m.edsoo.ru/863e6b72

bu6moreka [JOK
https://m.edso0.ru/863e6870




10

11

12

13

14

15

16

17

18

Hyxknennoseie kuciotel. ATO

Wcropust 1 METOIBI U3yUCHUS
kieTku. Knerounas teopus
Knerka kak 1ie1ocTHas JKUBast
cHcTeMa

CTpO@HI/Ie SYKapHOTHqCCKOﬁ KIJICTKH.

JlaGopatopHas pabora Ne 2
«M3ydyeHue cTpoeHust KIETOK
pacTeHui, )KUBOTHBIX, TPHOOB U
OaKTepHii Mo MUKPOCKOIIOM Ha
TOTOBBIX MHUKpONpenapaTax u ux
OTIHCaHHE»

OOMEeH BelIECTB WX META00IN3M
dorocunTe3. XeMOCHHTES

DHepreTudeckuii o0OMeH

KuzneHHbIl IMKI KIeTKU. [eneHue
KIeTKu. Mutos. JlabopaTopHas
pabota Ne 3 «Habmronenue Murosa B
KJIETKaX KOHYMKA KOpelIKa JyKa Ha
TOTOBBIX MUKPOTMpENapaTax»

Bbuocunres Oenka. Peakiusa
MaTPUYHOTO CHHTE3a

Tpancasus — OuocuHTres 6enka

Hexnerounsie ¢hopmbl )KU3HU —

0.5

0.5

bu6mmoreka [IOK
https://m.edso0.ru/863e6d5¢

bu6moreka [JOK
https://m.edso00.ru/863¢6e¢88

bu6mmoreka [{OK
https://m.eds00.1ru/863e6f0
https://m.edsoo.ru/863e716¢

bu6mmoreka [JOK
https://m.eds00.ru/863e766¢

bu6mmoreka [JOK
https://m.edsoo.ru/863e7¢98

bu6mmoreka [JOK
https://m.edsoo.ru/863e7aae

bu6mmoreka [JOK
https://m.edsoo.ru/863e7dc4

bubmuoreka [JOK
https://m.eds00.1ru/863e796¢

bubmuoreka [JOK
https://m.eds00.1ru/863e796¢

bubnuoreka [JOK




19

20

21

22

23

24

25

26

27

BHUPYCBI

CDOpMBI Pa3MHOKCHUA OPTraHU3MOB

Meiio3

OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
KJeToK. OII0J0TBOPEHHE.
JlaGopaTtopnas pabota Ne 4
«/3y4eHne CTpOCHUS MOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax»

WNunuBunyanpHOE pa3BUTHE
OpraHU3MOB

I'enetuka — HayKa O
HaCJICACTBCHHOCTHU U UBMCHYHNBOCTHU

3aKOHOMEPHOCTH HaCJIEIOBAHUS
MpU3HaKoB. MOHOTHOpHIHOE
CKpeIlUBaHNe

JurubpuHoe ckpemyBaHue. 3aKOH
HE3aBUCUMOTO HaCJIe{OBAHHS
NPU3HAKOB

CueruieHHOE Hacjae10BaHNe
npusHakoB. JlabopaTopHas pabora
Ne 5 «M3yuenue pe3ynbratoB
MOHOTUOPHUIHOTO U AUTHOPUIHOTO
CKpEeILIMBaHUA y Jp030(uiIsl Ha
TOTOBBIX MHKpOIpEnapaTax»

I'eneTrnka nosna. HacienoBanue

0.5

0.5

https://m.edsoo.ru/863e7540

bubmunorexa LIOK
https://m.edso00.1ru/863e81b6
https://m.edsoo.ru/863e83 1¢
bubmuoreka [JOK
https://m.edsoo.ru/863e7f4a

bu6moreka [JOK
https://m.edso0.ru/863e¢81b6

bubmuorexa [JOK
https://m.edsoo.ru/863e8436

bu6mmoreka [IOK
https://m.edso0.ru/863e8612

bubnuoreka [JOK
https://m.eds00.ru/863e8878

bubmunorexa LIOK
https://m.edsoo.ru/863e¢89a4

bu6mmoreka [JOK
https://m.edsoo.ru/863e8c60

bu6mmoreka [JOK



28

29

30

31

32

33

34

IMPU3HAKOB, CHCIIJICHHBIX C I1OJIOM

N3menunBocTs. Henacnencreennas
U3MEHYNBOCTh. JIabopaTopHas
pabota Ne 6. 3yuenue
MOIU(PHUKAITMOHHON H3MEHUYHBOCTH,
MOCTPOEHNE BapUALIMOHHOTO Psiia U
BApUALIMOHHON KPUBOI»
HacnencreeHHas N”3MEHYMBOCTb.
JlaGopatophas pabota Ne 7.
«AHanu3 MyTauui y 1po30¢puibl Ha
TOTOBBIX MUKpPOIIpENapaTax»

I'eneTuka yenoBeka

PesepHbIii ypok. O60011eHHE 11O
Teme «HacaencTBeHHOCTh U
U3MEHYHUBOCTb OPTaHU3MOBY

CenekIus KaK HayKa U TpoIece

Mertozas! 1 JOCTHKEHHUSI CEIEKIIUU
pacTeHUH U KUBOTHBIX
buorexHosorus Kak orpacib
IIPOU3BOJCTBA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

0.5

0.5

https://m.eds00.ru/863e8c60

bubmuorexa [JOK
https://m.edsoo.ru/863e8efe

but6mmoreka [JOK
https://m.edsoo.ru/863e8efe

but6mmoreka [JOK
https://m.edso0.ru/863e8d78

bu6mmoreka [JOK
https://m.edsoo.ru/863e9214

bu6moreka [JOK
https://m.edsoo.ru/863¢9214

bubmuoreka [JOK
https://m.edsoo.ru/863e¢9336




11 KIIACC

Tema ypoka

OBOIIOLUSA U METOABI €€ NU3YUYEHUS

Wcropus pa3BUTHS TIPEACTABICHUIN
00 3BOTIOLIUU

Mukpo3BOTIOIUS

[Momynsaust Kak 3JeMeHTapHas
€/IMHUIIA BUJIA U DBOJFOIHH.
JlaGopaTtophnast pabota Ne 1
«CpaBHeHHE BUIOB TI0
MOP(OJIOTHUECKOMY KPUTEPHUIO)

JIBuoKky1re cuisl (37IeMEeHTapHbIe
(akTOpbI) IBOIOINH

EcrecTBeHHbI 0TOOP 1 ero GopMbI

Pesynprarsl sBoIIOIMY:
IpUCTIOCOOTIEHHOCTh OPTaHU3MOB U
BUJI000pazoBanue. Jlaboparopuas
pabora Ne 2 «Onucanue

IPHCIIOCOOJIEHHOCTH OpTaHu3Ma U eé

OTHOCHUTCIIBHOI'O XapaKTepa»

Hanpasnenus u nytu
MaKpO3BOIIOLUI

KoaunuecTBo uacoB

Bcero

KoHnTpoibHbIe
padoThI

IIpakTH4eckue
padoThbI

0.5

0.5

Jlara
H3y4YeHH
b |

JJIeKTPOHHBIE
ungposbie
oOpa3oBaTe/ibHbIE

pecypchl

bubmunorexa [JOK
https://m.edsoo.ru/863ea20e

bu6mmoreka [{OK
https://m.eds00.ru/863e9570

bu6mmoreka [IOK
https://m.edsoo.ru/863e9cle

bu6mmoreka [IOK
https://m.eds00.ru/863e99¢6

bu6mmorexa [JOK
https://m.edsoo.ru/863e¢9da4

bubmunorexa LIOK
https://m.edsoo.ru/863e9ed0

bu6mmoreka [JOK
https://m.edsoo.ru/863e9fde

but6mmoreka [JOK
https://m.edsoo.ru/863e9cle




10

11

12

13

14

15

16

17

18

19

20
21

Heob6patumocTts sBOMIONIMH

Ucrtopus xu3nu Ha 3emiie 1 METOAbI
€€ n3y4yeHus

['umoTe3sl MPOUCXOKIACHHS JKU3HU
Ha 3emiie

PazButue xxu3HM Ha 3eMIie 1o spam U
nepuoam

OCHOBHBIE 3TaIlbl HBOJIOLUH
PacTUTENIBHOTO U JKUBOTHOTO MUPA.
[IpaxTuyeckast padora Ne 1
«M3y4yeHne uCKomaeMbIX OCTaTKOB
pacTeHul 1 KUBOTHBIX B
KOJUTCKITHSX

CoBpemMeHHas cuctema
OpPTaHUYECKOTO MHUpa

DBOJIOIUS YeJIoBeKa (aHTPOIOreHe3)

JBwxymue cuibl (pakTopsl)
aHTpOIIOTreHe3a

OCHOBHBIE CTaINN DBOJIFOIIUNA
yeJioBeKa

YenoBeueckue pachl 1 IPUPOAHBIC
agarnTanuy 4€JI0BCKa

PesepBHbIii ypok. O6001IeHHE 11O
TeMe « BO3HMKHOBEHUE 1 Pa3BUTHE
JKA3HU Ha 3eMIiie»

DKOJIOTHUs KaK HayKa

Cpe,[[BI 00UTaHUS M SKOJIOTUYECKUE

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/863ea5a6

bub6mmorexa [JOK
https://m.edsoo.ru/863eabbe

bubmuoreka [JOK
https://m.edsoo.ru/863ea8bc

bu6moreka [JOK
https://m.edsoo.ru/863ea48¢e

bu6mmoreka [IOK
https://m.edsoo.ru/863eac2c

bubmuoreka [JOK
https://m.edsoo.ru/863ead44

bu6mmoreka [JOK
https://m.edsoo.ru/863eaeca2

bu6mmoreka [JOK



22

23

24

25

26

27

28
29

30

31

(bakTopbl

AbuoTtnueckue GpakTopsl.
JlaGopatopnas pabota Ne 3.
«Mopdonoruueckne 0COOEHHOCTH
pacTeHui U3 pa3sHbIX MECT
oburanus». JlaboparopHas padora
Ne 4. «BnusiHue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJICYCa»

BuoTtnueckue hakropsl

DKOJIOTHYECKUE XAPAKTEPUCTUKHI
nomysitun. [Ipaktudeckast pabota
Ne 2 «IToacuéTt nIoTHOCTH
MOMYJISILUNA Pa3HbIX BUIOB
pacTeHui»

Coo0riecTBa OpraHu3MOB —
OHOLIEHO3

DKOJIOTHYECKHNE CUCTEMBI
(9KOCUCTEMBI)

OCHOBHBIE TIOKA3aTeNN IKOCUCTEMBI.
DKOJIOTMYECKUE TUPAMUJIBI.
CsoiicTBa 3xocucreM. Cykueccus

[TpupoaHbIE SKOCHCTEMBI
AHTPOTIOT€HHBIE YKOCUCTEMBI
Buocdepa — rnobanphas
IKOCHCTEMA 3eMJIN
3aKOHOMEPHOCTH CYIIECTBOBAHHS
ouocdepsl

0.5

0.5

https://m.edsoo.ru/863eafec

bubmuorexa [JOK
https://m.edsoo.ru/863eb10e

bu6mmoreka [JOK
https://m.edsoo.ru/863eb348

bu6mmoreka [IOK
https://m.edsoo.ru/863eb46a

bu6moreka [JOK
https://m.edsoo.ru/863eb46a

bu6mmoreka [JOK
https://m.edsoo.ru/863eb5fa

bu6mmoreka [JOK
https://m.edsoo.ru/863ebb5e

bu6mmorexa [IOK
https://m.edsoo.ru/863ebd16




32 UYenoseuecTBo B Onochepe 3emin 1

CocyiecTBOBaHUE TPUPOJIBI U bu6nuoreka [JOK
33 1
4eJI0BEUECTBA https://m.edsoo.ru/863ebale
PesepBHbIil ypok. O60011ICeHIE TEMBI
34 «Co00111eCTBA M SKOJIOTMUECKUE 1
CUCTEMBD»

OBILIEE KOJIMYECTBO YACOB I10

[TPOT'PAMME 34 0 23






MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI

10 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1

2

3

4

5

IIpoBepsieMble MpeaMeTHBIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ILHOI MPOrPaMMBbI CPeTHET0 00IIIEro 00pa3oBaHUsI

ChopmupoBaHHOCTh 3HAHUH O MECT€ W POJNM OHOJOTHUH B CHUCTEME
HAYYHOTO 3HAHHS €CTECTBEHHBIX HAYK, B (DOPMUPOBAHUN COBPEMEHHOU
€CTECTBCHHO-HAYYHON KapTUHBI MUpPAa M HAYYHOTO MHUPOBO33PEHUS; O
BKJIaZIe POCCHUUCKHX M 3apyOeXHBIX YUYEHBIX-OHMOJIOTOB B pa3BHUTHE
Owosoruu; (QYHKIIMOHAIBLHOW TPAMOTHOCTH YEJIOBEKa JUIS PEIICHUs

JKHU3HCHHBIX 3aJa4

YMeHue packpblBaTh COJEp)KaHUE OWOJOTHYECKHX TEPMHHOB U
TIOHSTHIA: KU3Hb, KIETKA, OpraHu3M; MeTaboim3M (0OMEH BEUIeCTB U
MPEeBpaICHUEe JHEPrHH), TOMEoCTa3 (CaMOperyJisius), ypOBHEBas
OpraHM3aIysl KUBBIX CHUCTEM, CaMOBOCIIPOW3BEICHUE (PETPOAYKIIHS),

HAaCJICACTBECHHOCTb, USMCHYUBOCTD, POCT U PA3BUTHUC

YMenue uznaraTtb OMONOrHYEcKUe TEOpUH (KJIETOYHAasl, XpOMOCOMHas,
MyTanuoHHas), 3akonsl (I'. Menaens, T. Moprana, H.I1. BaBunosa) u
yueHHs: (O LIEHTpax MHOrooOpas3us W HPOMCXOXKAEHUS KyJbTYPHBIX
pactenuii H.J1. BaBuiosa), onpenenars rpaHuibl UX TPUMEHUMOCTH K

ZKHNBBIM CUCTCMaM

YMmenue BJIaACTh MCTOAAMMU HAYYHOI'0 IIO3HAHUA B Oouoaoruu
(Ha6J'IIO,Z[eHI/IC U OIIMCAHUC KUBLIX CHCTCM, IIPOILECCOB U SIBJICHPIP’I;
opraHu3anusa n IMPOBECACHUC OHOJIOrIYECKOT0 OKCIICPUMCHTA,
BBIABHUKCHHUC THUITOTE3bI, BBISIBJICHUC 3aBUCHUMOCTH MCKOAY
HUCCIEAYEMBIMH BCIIMUYUMHAMMU, O0OBsICHEHHE INOJIYYCHHBIX PE€3YyJIbTaTOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHﬂTHﬁ, TeOpI/IfI U 3aKOHOB; YMCHHUC

ACJIaTh BBIBOJAbI HAa OCHOBAHUU ITOJIYUCHHBIX pe3ynBTaTOB)

VYMmenne BbIACIIAATE CYHICCTBCHHBIC IIPU3HAKKW BHPYCOB, KIICTOK
MPOKAPUOT U OYKAPHUOT, OIHOKIETOYHBIX W MHOTOKJIETOYHBIX
OpraHU3MOB;  OCOOEHHOCTH  TIPOIIECCOB  OOMEHa  BEHIECTB U
MpeBpaIeHUs] DHEPrUM B KIETKe, (POTOCHHTE3a, IMIACTHYECKOTO U
SHEPreTUYecKoro  oOMEeHa,  XEMOCHHTEe3a, MHUTO3a,  Melo3a,
OIJIOAOTBOPCHUA, Pa3SMHOKCHM, UHIUBUAYAJIbHOTI'O Pa3sBUTHA

opraHusma (OHTOTeHe3)
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11 KIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

YMeHne TpUMEHSATh TOJYYCHHBIC 3HAHMS JUISl  OOBSICHEHUS
OMOJOTMYECKHUX TMPOILIECCOB U SBICHUIA, IS MPUHITHS MPAKTHUYECKUX
pelIeHni B MOBCEAHEBHON KU3HU B LIESAX obecrieyeHus: 6€30MacHOCTH
CBOETO 37I0POBbsSI M 3JI0POBbSI OKPY>KAIOIIUX JFOJICH, COOMI0OIEHUS HOPM
IrPaMOTHOTO TIOBEJIEHUS B  OKpYXalollel MmpHpoaHONl  cpene;
TMOHUMAaHUE HEO0OXOAUMOCTH HCIIOJTH30BaHUS JOCTHKEHUM
COBPEMEHHOW OHOJOTMM U OHOTEXHOJOTHHA Ui PAalMOHAIBHOTO

MIPUPOIONIOIB30BAHUS

YMeHue pemarb 3J€MEHTapHble T'€HETHUECKHE 33Jayl Ha MOHO- H
JTUTHOPUIHOE CKpELIMBaHME, CLEIUICHHOE HaclleJIOBaHHUE; COCTaBIISThH
CXeMBl ~ MOHOTHMOPHIHOTO  CKpEIIMBaHHWA I TpPEeACKa3aHus
HaclleZIOBaHMsI TPU3HAKOB Y OPraHU3MOB

YMeHHne BBIONHATH JIA0OpAaTOpHBIE H  TPAaKTHYECKHe paboTsl,
coOmogath mpaBuwia npu pabore ¢ y4yeOHBIM M J1aOOPaTOPHBIM
obopyioBaHEM

YMeHHe KpUTHYECKH OLEHHMBATh W HMHTEPIPETHPOBATH MH(POPMALUIO
OMOJIOTMYECKOT0 COJIepKaHMsl, BKIFOYAIOLIYIO TICEBIOHAYYHbIC 3HAHUS
13 pa3inuuHbIX UCTOYHMKOB (CMMU, HayuHO-IOMyJIsIpHBIE MaTepHabl);
TUYECKHE AacCleKThl COBPEMEHHBIX HCCIEIOBaHUA B OHOJIOrUM,
MeaHIHE, OMOTEXHOJIOTHA

YMeHue co3aBaTh COOCTBEHHBIEC MMCbMEHHBIE M YCTHbBIE COOOILEHMUS,
000011ast 6roIOTHYECKYI0 HHPOPMAINIO W3 HECKOIBKUX MCTOYHHKOB,

IPaMOTHO UCIOJIb30BaTh MOHATUHHBIN anmapar OMOJIOTUU

IIpoBepsieMble NpeAMeTHBIE Pe3yJILTATHI 0CBOCHHS OCHOBHO
o0pa3oBaTe/ILHON MPOrPaMMBbI CPeTHET0 00IIEro 00pa3o0BaHuUsI

CdopMupoBaHHOCTh 3HAHWUH O MECT€ W PONH OMOJOTHUU B CHUCTEME
HAYYHOT'O 3HAHUS €CTECTBEHHBIX HAYK, B (DOPMHUPOBAHUN COBPEMEHHOM
€CTECTBCHHO-HAYYHON KapTUHBI MUpPA M HAYYHOTO MHUPOBO33PEHUS; O
BKJIQJIC POCCHUHCKUX M 3apYOCIKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
Owosoruu; (QYHKIMOHAIBLHON TPAaMOTHOCTH YEJIOBEKA IS PEIICHUs
YKU3HEHHBIX 337124

YMeHHe pacKphIBaTh COACpPKAHUE OWOJIOTHYECKUX TEPMUHOB H
MOHSITUIA: BUJ, TOMYJISIIHS, TeHOMOH]I, dBOIIOIUS, IBUKYIIUEC CHIIBI

(dakTopsI) ABOJTIOIINH, MPUCTIOCOOICHHOCTD OpraHU3MOB,



BHJ1000pa30BaHMKE, 9KOJIOTUYECKHE (bakTopsI, 9KOCHUCTEMA,
MPOIYLIEHTHI, KOHCYMEHTHI, pPEIYIEHTHI, Henu  TUTaHWs,

9KOJIOTUYECKas MUpaMKia, OMoreoreHo3, ornochepa

YMeHue uznaraTb OMOIOTHYECKUE TEOpUU (IBOIIOIMOHHAA Teopus Y.
JapBuHa, cUHTeTHYecKass  TeOpuUs  HBOJIOLMHU), 3aKOHBI U
3aKOHOMEpHOCTH (3apojsimeBoro cxoacrBa K.M. bapa, depenoBanus
IJIaBHBIX HampasiieHui u myteit ssomonnu A.H. CeBeprioBa, yueHus o
o6uochepe B.M.  Bepuaackoro), ompenensTb  IpaHUIBl  HX

IMPUMCHUMOCTHU K )XUBBIM CUCTCMaM

YMeHne BIageTh METOJaMH HAy4YHOTO TIIO3HAHHWS B OWOJOTHH
(HabnrofieHWEe W OMMCAaHWE JKUBBIX CHCTEM, IPOLIECCOB U SIBICHUM;
OpraHu3amys W TPOBEICHHE OHOJOTHYECKOTO  DKCIICPUMEHTA,
BBIJIBUKEHUE  THUIIOTE3bl;  BBISIBJICHHUE  3aBUCUMOCTH  MEXIY
UCCJIETyeMbIMU BETUYMHAMU, OOBSICHEHUE MONYYCHHBIX Pe3yJIbTaToB,
WCITOJIb30BAHHBIX HAyYHBIX TOHATHA, TEOPUA W 3aKOHOB, yMEHHE

ACJIaTh BBIBOAbBI HAa OCHOBAHUU MOJTYYCHHBIX pe3yanaTOB)

Ymenue BBIJICTISITh CYILIECTBEHHbBIE MpU3HAKU CTpOEHUS
OMOJIOrMYECKUX OOBEKTOB: BHUJOB, MOMYJALWNA, MPOIYLIEHTOB,
KOHCYMEHTOB,  pPEAYLEHTOB,  OHOrEOlIEHO30B M  JKOCHUCTEM;
0COOEHHOCTH MIPOLIECCOB HacJeACTBEHHOM W3MEHYHMBOCTH,
€CTEeCTBEHHOTO  0TOOpa, BHI000Pa30BaHMs, MPUCIOCOOIEHHOCTH
OpPraHU3MOB, JIEHCTBUS HKOJIOTMYECKHUX (PAKTOPOB HA OPraHHU3MBL,
NepeHoca BEUIECTB U MOTOKA YHEPTUU B HIKOCUCTEMAX, aHTPOIOT€HHBIX
U3MEHEHUH B DKOCHCTEMaX CBOEM MECTHOCTH, KPYTOBOPOTa BELIECTB U
OMOTCOXMMHYECKHX IIHKIIOB B Onochepe

YMeHue TOpUMEHSTh TOJy4YeHHbIE 3HAHHWS s OObSICHEHHUs
OHMOJIOTHYECKHUX mponeccoB u HBHCHI/Iﬁ, JIJI0 IIPUHATHUA TMPAKTHYCCKUX
peleHni B MOBCEHEBHOM KHU3HU B IEJSIX oOecredeHnst 0€30MacHOCTH
CBOETO 37I0POBbsI U 30POBbsI OKPY’KAIOIIUX JIFOJIEH, COOIIOIEHUSI HOPM
rpaMOTHOTIO  MOBEAEHUA B  OKPYXKAIOIIEH OPUPOJHOU  CpEIE;
MOHUMaHUE HEO00X0IUMOCTH UCTIOJb30BaHUS JOCTHKEHHH
COBPEMEHHOM OMOIOTHY JJI PAllMOHAIBHOTO MPUPOI0TIOIH30BAHUS
YMeHue pemiath deMEHTapHble OMOJOTHYECKHE 3aJadd, COCTABIATH

CXEMBI MIepeHOCca BELIECTB U SHEPTUU B dKOocUcTeMax (L€ MUTAHUs)

YMeHue BBIMOJNHATH JIA0OpATOPHBIE U TMPAKTUYECKUE PadoTHI,
cobmomaTth TpaBuja mpu padbore ¢ y4eOHBIM U J1abOpaTOPHBIM
o0opyaoBaHuEM

YMeHue KpUTHUECKH OLEHUBATh U HWHTEPIPETHPOBATH MHGOPMAIUIO
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OHMOJIOTUYECKOTO COJIEepKaHMsI, BKIFOYAIOUIYIO TICEBIOHAYyYHbIC 3HAHUS
U3 pazIuuHbIX UCTOYHUKOB (CMMU, HaydHO-TIOMYJIApHBIE MaTepUalIb);
paccMaTpuBaTh ro0aabHBIC 9KOJIOTUYECKHE POOJIEMBI
COBPEMEHHOCTH, (hOPMUPOBATH MO OTHOIICHUIO K HHUM COOCTBEHHYIO
HO3ULINIO

YMenue co3naBaTh COOCTBEHHBIE NTMCHMEHHBIC M YCTHBIE COOOIEHMUS,
000011ass 6MOIOrHYecKy0 HHPOPMALIUIO U3 HECKOJIBKUX MCTOYHHKOB,

TpaMOTHO HUCIIO0JIB30BaTh MMOHATHUHBIN arrmapar OHOJIOTHH



IHPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kox

1.1

1.2

2.1

2.2

3.1

3.2

3.3

3.4

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

buonorusa xak HayKa

Buonornss — Hayka o xuBoil mpupozme. Ponp Ouonormu B GopMHpOBaHUU

COBpeMCHHOﬁ Haquoﬁ KapTUHBLI MHpPA. CucremMa OMOJIOTHYECKUX HayK

Metoapl TO3HAHHS XUBOW TPUPOAbI (HAOIIOJEHUE, SKCIEPUMEHT, OIMCAHWE,
u3MepeHue, Kiaccudukauus, MOJETUpOBaHUE, CTAaTUCTHYECKas 00paboTKa

JTAaHHBIX )

JKuBbIe CHCTEMBI M MX OpTraHH3aINs

Xusble cuctemsl (6MOCHCTEMBI) Kak MpeaMeT u3ydeHus ouosioruu. CBoiicTBa
OuocucTeM M UX pazHooOpasue

YpoBHM OpraHu3aliu OHOCHUCTEM: MOJICKYJIIPHO-TEHETUYECKUN, KIICTOUHBIMH,

OpraHU3MEHHBIN, MOMYIALUOHHO-BUIOBOH, 3KOCUCTEMHBIN, O1OChepHbIi
XUMHUYECKUH COCTAB U CTPOEHUE KIIETKU

XUMUYECKUN COCTaB KJIETKH. XHMHUYECKHE BJEMEHTBL: MaKpO3JIEMEHTHI,
MUKpO3JieMeHThl. Boga u MuHepanbHble BemiectBa. DyHKUMM BOAbl U
MUHEpaIbHBIX BEHIECTB B KiIeTke. [loaaep:kanne ocCMOTHYECKOTO OalaHca
benku. CoctaB u crpoeHue OeIKOB. AMHMHOKUCIOTHI — MOHOMEpHI OENKOB.
He3zamenmMple W 3aMEHHMBIE aAMHMHOKHCIOTHEL. AMMHOKHCIOTHBIM COCTaB.
YpOoBHH CTPYKTYpbI O€IKOBOM MOJIEKYJbI (TIEpBUYHAS, BTOPUYHAS, TPETHUHAS U
YETBEPTUYHAS CTPYKTypa). XUMHUYECKHE CBOWCTBa OenkoB. buomornueckue
(GyHKIU OENKOB.

®epMeHTHl — Ouonoruyeckue karammzaTopbel. CTpoeHHe (epMeHTa: aKTHUBHBIN
HeHTp, cyocrtparHas cnenuduunocts. Kodepmentsl. Butamubbel. OTnmuuns

(I)epMGHTOB OT HCOPTraHNYCCKUX KAaTaJIn3aTOPOB

VYrneBoapl: MOHOCaxapusl (IJIFOKO3a, pubo3a M JIe30KCHupu003a), Aucaxapuibl
(caxaposza, J5akTo3a) W TMOJUcaxapuibl (Kpaxmay, TJIUKOIEeH, LEJUII0I03a).
buonorndeckue QyHKIUN YIIEBOIOB.

Jlumuapl:  TpUTIMUEpUABI,  cTepouabl,  Qochomunuasl.  ['mapoduisHO-
ruapodoOHbie cBoiicTBa. buonornmueckue ¢yHkimuu nunuaoB. CpaBHEHHE

YTJI€BOJOB, OCIKOB U JIMIIUA0B KaK HCTOYHHUKOB SHEPTHUU

Hyxneunossie kucnotsr: IHK n PHK. Hykneotuasl — MOHOMEpBI HYKJIEMHOBBIX



3.5

3.6

3.7

3.8

3.9

3.10

4.1

4.2

43

4.4

kucioT. Crpoenune u ¢ynknun JIHK. Crpoenme u dynkumun PHK. ATO:

CTpoeHue U (PyHKIMU
Hwuronorus — Hayka o kierke. Kiierounast reopusi. MeToabl H3y4eHUs KIETOK

Knertka xak nenoctHas xuBas cuctema. OO0Iye NpU3HAKU KJIETOK: 3aMKHYTas
HapykHasi meMmOpana, moisiekynsl JIHK kak renermueckuil ammapar, cucrema

cuHTe3a Oelka

Tumbl KJIETOK: SyKapuoTHYecKas U mpokapruotudeckas. OcoOEHHOCTH CTPOSHHS
npokapuoTudecko  kietku. Kietounas crenka Oakrepuil. CrtpoeHue
JYKapUOTHUECKOM KJIeTKU. OCHOBHBIE OTJIMUUS PACTUTEIHHOHM, >KHBOTHOU H
I'pUOHOI KIIeTKU

[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAsi CTEHKA, TIJIMKOKAJIMKC, HUX
¢ynkuunu. [Tnasmarudeckas memOpana, e€ cBoiictBa U ¢pyHkuuu. LluToruasma u
e€ opraHounpl. OnHOMEMOpaHHBIE OPraHOWABI KIETKH: HSHAOIUIa3MaTHYeCKas
cetb (OIIC), ammapar ['onbaxu, auzocoMbl. [lonyaBTOHOMHBIE OpraHOWIBI
KJIETKH: MUTOXOHJpUH, TacTUabl. [IpoucxoxkaeHue MUTOXOHAPUA U TUIACTHI.
Buasl mnactun. HememOpaHHBIE OpraHOUIbI KJIETKH: PpUOOCOMBI, KJIETOYHBINA

LOCHTP, pCCHUYKH, KT'YTHKU. q)yHKI_[I/II/I OpTraHON OB KJICTKH. Bxirouenus

SAnpo — perymsaTopHbiii neHTp kieTku. CTpoeHHe smpa: siaepHas 000J0YKa,

KAapUOIUIa3Ma, XpOMAaTUH, SAPBIIIKO. XpOMOCOMBI
TpaHcnopT BEMIECTB B KIIETKE
JKusHenesaTenbHOCTh KIETKH

OOmMeH BemiecTB, WM METa00au3M. ACCUMWIAIMA (IJIACTUYSCKUNA OOMEH) W
JUCCUMUIISILNSA (PHEPreTHUYEeCKU OOMEH) — JBE CTOPOHBI €IMHOrO Ipoliecca
MeTabonu3ma. TuIbl oOMeHa BEIIeCTB: aBTOTPOGHBIN U reTepoTpodHbIid. Poib

(depMeHTOB B OOMEHE BEIIECTB U IMPEBPAIICHUN YHEPTUH B KIETKE

®orocunrtes. CBeToBas U TeMHOBas ¢a3bl poTocuHTesa. Peakiuu GorocuHTesa.
DddexktuBHOCTh (PoTOCHMHTE3a. 3HaYeHHE (POTOCHMHTE3a I KU3HU Ha 3emiie.
Bnusiaue ycnoBwii cpenbl Ha (OTOCMHTE3 M CHOCOOBI IOBBIIICHUS €r0
NPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XemocuHTe3. XEeMOCHHTEe3Wpyloume Oakrepun. 3HAYCHHE XEMOCHHTE3a st

JKA3HU Ha 3emiie

DHepreTudyecknii oOMEH B KIeTKe. PaciieruieHne BemIecTB, BBINEICHHUE U
aKKyMYJHMpPOBAaHUE SHEPrMM B KIETKE. OTambl SHEPreTHYecKoro oOMeHa.
I'mukonu3. bpoxkeHne u ero Buiabl. KHCIIOpOJHOE OKHMCIEHHE, WIM KIETOYHOE

npixanue. DPPEeKTUBHOCT YHEPTeTUIECKOTO OOMEeHa

Peakuu matpuuHoro cuatesa. ['enernueckas napopmanus u JJHK. Peanmzarus

TeHEeTUYECKOM WHpOpManuu B KIeTKe. |'eHeTH4YecKHii KOJI M €ro CBOICTBa.
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5.5

6.1

Tpanckpunuus — matpuunblii cunre3 PHK. Tpancnauus — Ouocunres Oenka.

Koauposanue amuHokucaot. Posnb pubocom B GnocuHTe3e Oeka

Hexnerounsie Qopmbl xu3Hu — BUpychl. Mcropusi oTkpbeitusi BupycoB (..
WBanoBckmii). OcCOOEHHOCTH CTPOEHHUS M JKU3HEACATEIILHOCTH BUPYCOB.
bakrepuodaru. bonesnu pacreHuil, >XUBOTHBIX W YEJIOBEKa, BHI3bIBAEMbIC
Bupycamu. Bupyc ummyHnonedpunura yenoseka (BUY) — Bo3oymurens CITIN/a.

[IpodunakTrka pacnpocTpaHeHUs: BUPYCHBIX 3a001€BaHUI
Pa3smHOXeHME U MHANBUAYAIBHOE pa3BUTHE OPraHU3MOB

Knerounsnii 1uki, Wik SKU3HEHHBIM UMK KiIeTku. WHTepdasza u MHTO3.
[Ipoueccel, mpotekaromue B uHTepdaze. Permkamus — peakuss MaTpUYHOTO
cunteza JIHK. Ctpoenne xpomocoMm. XpOMOCOMHBIH HAOOp — KapHOTHIL.
JuniounHeli M TalIOWAHBIA ~ XpPOMOCOMHBIE  HAaOOpbl.  XPOMATHIIBIL.
[{uTonornyeckne OCHOBBI PA3MHOXKEHUS M HMHAMBUAYAJbHOTO PA3BUTHUSA
OpraHU3MOB.

Henenune kimerkn — wmuto3. Craaum mutosa. Ilpomeccel, mpoucxonsuime Ha

PA3HBIX CTAAUAX MUTO34A. buonormdyeckuii CMBICITI MATO3a

@opMbl pa3MHOXKEHHsI OpraHU3MOB: Oecronoe W TosioBoe. Buasl Gecmosoro
pa3sMHOXEHHUA: JelIeHHe HaJBOE€, IOYKOBAHUE OJHO- M MHOTOKJIETOUYHBIX,
CIopooOpa3oBaHUE, BEreTaTUBHOE pa3MHOMKECHHUE. HckyccTBeHHOE

KJIOHUPOBAHHEC OPraHnu3MOB, €0 3HAYCHUC JIsA CCIICKIIUN

[TosoBoe pa3zMHOXKEHUE, €T0 OTIIMYUS OT OECIIONOTO.
Meiio3z. Craguum wMeiio3a. Ilpouecchl, mpoucxopasiue Ha CTagusx Meno3a.
IToBegenne xpomocom B meino3e. KpoccunHrosep. buonormueckuit cMmbICi U

3HaYEHNE MEN03a

['ameTorenes — mpoiecc 00pa3oBaHUs MOJOBBIX KJIETOK Y KHBOTHBIX. [1070BEIC
JKeJe3bl: CEMCHHUKH U SUIHUKU. OOpa3oBaHUE W Pa3BUTHE TOJOBBIX KIETOK —
raMmer (criepMaro3oujl, SUIEKIeTKa) — crepMaTorenes u oorenes. OCoOCHHOCTH
CTPOCHUS SIMIEKIIETOK U criepMaTo3ouaoB. OmnogorBopenue. [laprenorenes
WunuBuayanbHoe  pa3Butue  (OHTOTeHEe3).  DOMOpHOHAIbHOE  Pa3BUTHUE
(ambOpuorenes). Dtanbl YSMOPHOHATBLHOTO PA3BUTHS Y TTO3BOHOYHBIX KHUBOTHBIX:
npobnieHue, racTpyisinus, opraHoreHe3. [loctamOpuonansHoe pa3Butue. THITbI
MOCTAIMOPHUOHAIBHOTO PA3BUTHS: TPsAMOE, HEmpsiMoe (JIMYMHO4YHOE). BrusHue
CpeIbl Ha Pa3BUTHE OPraHU3MOB; (DaKTOPHI, CIIOCOOHBIC BBI3BIBATH BPOXKIEHHBIC
YPOIICTBA.

Poct u pa3Butue pacrenuit. OHTOTEHE3 IBETKOBOTO PACTEHUS: CTPOCHHUE CEMEHH,

CTaluu pa3BUTUSA
HaCHCHCTBCHHOCTB U USMCHYUBOCTb OPTraHHU3MOB

[Ipenmer u 3agaun reHeTuky. Vctopust pa3BUTHS TEHETHKU. BKitag poccuiicKux
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6.4

6.5

6.6

U 3apyOeXHBIX YYEHBIX B pa3BUTHE TEHETHKA. METOAbl TEHETHKHU
(TubpugonornyecKuii, LUTOT€HETUYECKUH, MOJICKYJISIPHO-TEHETHUECKHUIA ).
OCHOBHBIE TE€HETHYECKUE MOHATUA. ['eHeTnuecKkass CUMBOJIMKA, UCIIOJIb3yeMas B

CXeMax CKpeIUBAHUI

3aKOHOMEPHOCTH HAacCJIeJOBaHHsI TPHU3HAKOB, ycTaHOBJIeHHble [. Mennenem.
MoHOTHOpUIHOE CKpelIMBaHUE. 3aKOH eAMHOOOpa3usi THUOPHUIOB IEPBOTO
nokosnenus. [lpaBuno goMuHUpOBaHUS. 3aKOH pACIIEIJICHUS MPHU3HAKOB.
I'unoresa unctotsl ramer. [losTHOE M HEMOJHOE JOMUHUPOBAHUE.

JurubpuaHoe CKpemMBaHue. 3aKOH HE3aBUCHMOTO HACJICIOBAHMS MPH3HAKOB.
[{uToreHeTHUECKHEe OCHOBBI JIUTHOPUAHOIO CKpEIIMBAaHUA. AHaIM3UpYOIIee
ckpemuBanue.  Vcmonp3oBaHME — AQHAIM3UPYIOMIETO  CKPELIMBAHMS — JJIA

OIIPpCACIICHUS I'CHOTHUIIA ocobu

CuemnnenHoe HacieoBaHue npusHakoB. Pabota T. Moprana no cuerieHHOMY
HacleOBaHMIO reHoB. HapymieHne cuemneHuss TIeHOB B pe3yibTare
KPOCCHHIOBepa. XpOMOCOMHasi TEOpHsl HACIEICTBEHHOCTH. ['eHeTmueckue
KapTBhl.

I'enetuka mnosa. XpoMOCOMHOE OINpeAereHHe Moja. AyTOCOMbI M IOJIOBbIE
XPOMOCOMBI. I'omorameTHbsle H TeTCpOoraMEeTHBIC OPraHHU3MBbI. HaCJIeI[OBaHI/IC

IMPU3HAKOB, COCIIJICHHBIX C I10JIOM

N3MeH4YuBOCTE. BI/I}IBI U3MCHYMNBOCTH:. HCHACJIICACTBCHHAA MW HACJIICACTBCHHAaA.
Pons  cpenpl B HEHAcHEACTBEHHOM  M3MEHUYMBOCTH.  XapaKTEpUCTUKA
MOAU(PUKAIIMOHHOW HM3MEHUYMBOCTH. BapwanvoHHBId psx ¥ BapualMOHHAs
kpuBas. Hopma peakiuum npusHaka. KoiauMdecTBEHHbIE U KauyeCTBEHHBIC

IMPHU3HAKW U UX HOPpMa PCAKIINU. CpolicTBa MOI[PI(bHK&HHOHHOfI U3MCHYNBOCTH

HacnencrBenHasi, WM TEHOTUIMYECKAs, W3MEHUMBOCTh. KoMOWHATHBHAs
U3MEHYMBOCTh. Meiio3 M TOJOBOM TpPOIECC — OCHOBA KOMOWHATHBHOMU
W3MEHYMBOCTH. MyTalMOHHAass W3MEHYMBOCTh. Kiaccudukarumsi MyTaluid:
TE€HHbIE XPOMOCOMHbBIE, TEHOMHbIE. HacToTa U NMpUYMHBI MyTauuil. MyTareHHble
(bakTophl. 3aKOH TOMOJIOTUYECKHUX PAIOB B HACIEACTBEHHOW n3MeHunBocty H.U.

BasuioBa

I'enetuka wyenoBeka. Kapuotun denoBeka. OCHOBHBIE METOJIbI T'€HETHUKHU
4eII0BEKA: TCHEAIOTHYCCKHIA, OIU3HEIOBEIN, IIUTOTCHETUYCCKUIA,
OMOXMMHUYECKUN, MOJEeKyIsIpHO-TeHeTndeckuil. CoBpeMEHHOe OIpe/ecHHe
TE€HOTHIIA: TOJITHOTEHOMHOE CEKBEHUPOBAHUE, TCHOTUITMPOBAHKE, B TOM YHUCIIE C
nomoipio [II[P-ananu3a. HacimemcrBeHnHble 3a00jI€BaHHUS 4YEIOBEKA: TI'€HHbBIC
OoJie3HM, 0O0JIE3HU C HACIICICTBEHHOW IMPEAPACIIONOKEHHOCTHI0, XPOMOCOMHBIC
oone3nn. CoMaTtuyeckue M TEHEpAaTHBHBIE MyTaluu. [IpuHIUNBI 310pOBOTO

06p838. KHN3HH, AHMArbHoCTHKH, HpO(i)I/IJIaKTI/IKI/I 1 JICUCHHA TI'CHCTHYCCKHUX



7.1

7.2

7.3

Oose3Hel. Meauko-reHeTHUEeCKOEe KOHCYJIbTUPOBAHUE. 3HAYCHUE METUITMHCKON

TeHETUKH B MPEAOTBPAIICHUH U JICYCHUH TeHETUYECKUX 3a00JIeBaHMIA YeIOBEKa
Cenexiust opraau3mMoB. OCHOBBI OMOTEXHOJIOTHI

Cenmekus Kak Hayka M IpoLEcC. 3apOXkACHHE CEJIEKIUU U JOMECTHKaIUs.
VYuenne H.M. BaBunmoBa o0 wUeHTpaXx TMPOUCXOXKICHUS M MHOT000pasus
KyJIbTYPHBIX pacTeHUH. LIeHTpbI IPOMCXOXKAECHUS JOMAIIHUX KUBOTHBIX. COpT,
Opoja, MTaMM

CoBpeMeHHbIE METOJbl CelIeKUMU. MaccoBbli M MHIUBUAYaIbHBIH OTOOPHI B
CEJIEKIIMM pPAacTeHUM M KMBOTHBIX. OlleHKa 3KcTepbepa. biauskopoacTBeHHOE
ckpeuBanue — MHOpuAMHI. Yucras ynuHus. CKpeluMBaHHE YHUCTBHIX JIMHUH.
I'eTepo3uc, wim rubpunHas cuna. HepoacrseHHoe ckpenyBaHue — ayTOpHUIUHT.
Otpanénnas tubpunmszanusg U e€ ycnexu. VCKyCCTBEHHBI MyTareHe3 u
IIOJlyYEHUE TOJIUILUIONAOB. JIOCTH)KEHUS CENEeKLMU pPACTEHUH, JKUBOTHBIX U
MUKPOOPTaHU3MOB

buorexHonorust kak oTpacib IPOU3BOJACTBA. ['€HHas WHXKEHEpHsA. OTallbl
co3nanus pexomOuHanTHOM JIHK wu Tpancrennsix opranuszmoB. Kierounas
uHxeHepuss.  Knerounele  KynapTypbl. MUKpOKIOHAJIBHOE  Pa3MHOXKEHHE
pactrenuii. KinoHupoBaHHE BBICOKONPOAYKTUBHBIX  CEIbCKOXO35MCTBEHHBIX
OpraHU3MOB. OJKOJIOTMYECKHE U 3Tudeckue npodiemsl. MO — reHernuecku

MOI[I/I(bI/ILII/IpOBaHHBIC OpraHnU3Mbl

11 KIIACC

Kon

1.1

1.2

IIpoBepsieMblii JJIEMEHT COACPKAHUSA

DBOJIOMOHHAS OMOJIOTHS

DBOJIIOIMOHHASA TEOpUs U €€ MeCTO B OMOJIOTHUH.

CBugnerenbcTBa  3BoMOUMH.  [lajmeoHTONOrMYeckue:  MOCIEA0BAaTENbHOCTh
II0OsABJICHUS BHJIOB B MaJIEOHTOIOTHYECKOM JICTOIMUCH, TMCPCXOAHBIC q)OpMI)I.
buoreorpaduueckue: cxoactBo u pasznuuue ¢ayH U (IOp MATEPUKOB U
OCTPOBOB. DOMOPHOJIOTHYECKUE: CXOJCTBA U Pa3IN4Msi IMOPHOHOB Pa3HbIX BUIOB
MM03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIC, AHAJIOTUYHBIE,
PYIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUYECKUE: CXOJICTBO
MEXAaHU3MOB HAaCJICACTBECHHOCTH M OCHOBHBIX MeTa0O0IUIECKUX HYTeﬁ Y BCEX

OpTraHnu3MOB

9BOJ’IIOI_[I/IOHH3H TCOpHUA 4. I[apBI/IHa. HpCI[HOCBIJ'IKI/I BO3HHMKHOBCHUA



1.3

1.4

1.5

2.1

2.2

23

24

napBUHM3Ma. JIBMOXKYIIME CHIIBI 3BOJIIOLMM BUIOB 1o JlapBuHY (M30BITOUYHOE
pa3MHOXKEHUE IIPU OTPAHUYEHHOCTH PECYPCOB, HEONpPEAEIEHHAs U3MEHUYUBOCTb,

0oprba 3a CyIecTBOBaHUE, €CTECTBEHHBINH 0TOOP)

Cunrernueckass Tteopust HBomonuu (CTD) u  OCHOBHBIE €€ TMOJIOXKEHUSI.

MuxkpoosBosrorus. [Tomymsius kak eTuHUIIA BUIA U DBOJTIOITUN

JBwxkymme cuiabl ((GakTophl) SBOJIOIUH BHAOB B MpHUpoae. MyTarmOHHBINA
nporecc ¥ KOMOMHATHBHAs M3MEHYMBOCTH. llOMynsuoHHBIE BOJNHBI U Jpeid
reHoB. W3omsmus u murpanus. EcrecTBeHHbIl 0TOOp — Hampasisomuil pakTop
3BOJOIMH. DOPMBI €CTECTBEHHOTO 0TOOpA.

[IpucrocoOIeHHOCTh  OPraHM3MOB Kak pe3yJnbTaT dBoionuu. [Ipumeps
npucnocoOiIeHuit y opranu3zmMoB. ApoMop(o3bl U UANOAJANTALIUH.

Bun u Bunoo6pazosanue. Kpurepuu Buma. OcHoBHBIE (hOpMBI BUI000pa30BaHUS:

reorpadu4eckoe, IKOJIOTHIeCKOe

Makposomtonusi.  POpMbl  DBOIIOLMU: dbuneTndeckas, JAUBEPreHTHAs,

KOHBCPI'CHTHAs, IMapaJUICIIbHAasA. H606paTI/IMOCTB OBOJIOINH
Bo3nuknoBenue u Pa3BUTHC )XU3HU HA 3emie

JlonayuHble TpeACTaBI€HUS O 3apOKAEHUM kU3HU. HayuHble TrUNOTE3BI
BO3HUKHOBEHHUS JKM3HH Ha 3emiie: a0uoreHe3 W MaHCHepMus. XHUMHYECKas
3BOIOLHUA. ODKCHEPUMEHTAIBHOE MOATBEPKICHUE XHUMHUYECKON 3BOJIOLMH.
Havanenbie stansl Ouonormueckoil sBomrornuu. ['mnoreza PHK-mupa. IlepBeie

KIJIECTKHU U UX 3BOJIFOIIUA. q)OpMHpOBaHI/Ie OCHOBHBIX I'PYIIII J)KUBBIX OPTraHU3MOB

Pa3Butne xu3Hu Ha 3emiie mo spam u nepuoaaMm. Karapxeil. Apxeiickas u
npotepo3oiickass opbl. [lanmeo3olickas 3pa u €€ mepuoabl: KeMOpHICKUil,
OPIOBUKCKWW, CUJIYPUICKHM, JI€BOHCKHI, KaMEHHOYTOJIbHBIM, IEPMCKHIA.
Me3so3olickas 3pa 1 €€ Mepuoibl: TPUACOBBIN, FOPCKUA, MEJIOBOM.

KaitHo3zoiickas 3pa u €€ mepuoAbl: NaJICOreHOBBIM,  HEOTE€HOBBIMH,
AQHTPOIIOI€HOBBIA. XapaKTepUCTHKAa KIMMaTa M TEOJOTMYECKHX IPOILIECCOB.
OCHOBHBIE ATaIlbl FBOJIIOLUN PACTUTEIBHOTO U KUBOTHOTO MUpa. ApoMop(ho3bl y
pacTeHuii W KUBOTHBIX. [losiBIeHWe, pacuBeT M BBIMUPAHHME TIPYIIl KHUBBIX
OpraHU3MOB

Cucrema OpraHMueckoro MHpa Kak oOTpaxeHue H3BoOIUU. (OCHOBHBIE
CUCTEMAaTUYECKHE IPYIIILI OPraHU3MOB

OBoronMs 4yejaoBeKa. AHTPOIOJIOTHS Kak Hayka. Pa3zButue mpencTtaBieHUH O
MIPOMCXOXKJACHUM 4YelloBeKa. MeTtonbl M3ydeHHs aHTpororeHesa. CxoacrBa H

pa3aniuns 94C€JI0BCKa U JKUBOTHBIX. CucreMaTH4ecKOoe I0JI0KESHHE YSI0BEKA.
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3.5

4.1

4.2

JBuxyuie cuibl (akropsl) anTponorenesa. HacnencrBeHHass H3MEHUYUMBOCTD U
ecTecTBeHHbIN 0TOOp. OOIecTBeHHbIN 00pa3 KHU3HM, H3TOTOBJICHHUE OpYIHil

TPY/la, MBIIIJICHUE, PEYb

OCHOBHBIE CTaIWM M BETBU SBOJIOIMHM YEJIIOBEKA: AaBCTPATIONUTEKH, YeraoBek
yMenbid, YemoBek mnpsaMoxodsuui, YenoBek HeaHAepTalIbCKHil, YemoBek
pasymHbIA. Haxonku MCKOMaeMbIX OCTAaHKOB, BPEMs CYIIECTBOBaHUS, OOJIACTh

pacnpocTpaHeHHsl, 00bEM FOJIOBHOTO MO3ra, 00pa3 )KU3HHU, OpyAUs

UYenoseueckue pacbl. OCHOBHBIE OOJIBIINE pachl: eBponeouHas (eBpasuiickas),
HErpo-aBCTpaIOUHAS (3KBaTopuasbHAas), MOHT'OJIOUIHAs (a3uarcko-
amepukaHckas). YepTbl mpUCcIocOOIEHHOCTH MIPEICTaBUTENIEH UEIOBEUECKUX Pac

K yCIIOBUSIM cyliecTBoBaHus. EnnHcTBO uenoBeueckux pac. Kpuruka pacusma
Opranu3Mbl 1 OKpy>Karolias cpea

DKOJIOrusl KaK Hayka. 3aJaud W pas3Aesibl AKOJOTHMH. MeToabl 3KOJOTMYeCKHX
HCCIIeIOBaHUI. DKoIornYeckoe MupoBo33perne. Cpeapl 0OMTaHUS OPTaHU3MOB:

BOaHas, HA3EMHO-BO3AylIHAs, IOYBECHHAA, BHYTPHUOPTaHU3MCHHAsA

Okonoruueckue  (axrtopsl. Krnaccudukamuss — sKojJorudeckux  (hakTOpoB:
abmoTnueckne, OHMOTHYECKHE W aHTPOIOreHHbIE. J[eHCTBHME HKOJIOrMYECKUX

(hakTOpOB Ha OPTaHU3MEBI

AOunotnyeckue (GaxkToOphl: CBET, TEMIIEpaTypa, BIAXKHOCTh. DOTONMEPHOAM3M.
[IpucriocoOnenuss OpraHu3MoOB K  JCHCTBHIO  aOMOTHYECKUX  (aKTOPOB.

buonoruueckue PUTMBI

buortnueckue Qaxtopbl. Bumbl OMOTHYECKMX B3aMMOJCHCTBUIN: KOHKYpPEHIIHS,
XMIIHAYECTBO, Mapa3uTU3M, MYTyalu3M, KOMMEHCAIM3M (HaxJIeOHMYECTBO,
KBapTUPAHTCTBO),  aMEHCAJIW3M, HeWTpanu3M. 3HaueHHe  OUOTHYECKHUX
B3aMMOJEMCTBUI JUIsl CYIIECTBOBAHUSI OPIAaHU3MOB B IPUPOAHBIX COOOIIECTBAX
OKOJIOTUYECKHE  XapaKTEpUCTUKU  monyisauuu.  OCHOBHBIE — IIOKa3aTeNu
MOMYJISALUN: YHCIEHHOCTh, IUIOTHOCTB, POYKAAEMOCTh, CMEPTHOCTb, NPUPOCT,
Murpanus. JJMHaM1Ka YUCICHHOCTH MONYJIALMY U €€ peryisius

Coo0b1iecTBa U 3KOJIOTMYECKHE CUCTEMBI

CoobmiecTBo opraHu3mMoB — OuoneHo3. CTpyKTypbl OMOIIEHO3a: BHUIOBafi,
MPOCTPAHCTBEHHAs, Tpoduueckas (mwimeBas). Bunubl-momuHaHTE. CBSI3U B
OHolLIEHO3€E

Dkojoruueckre cucteMbl (3kocucteMbl). [lonstue 00 »skocucreme u
ouoreonerno3e. DOYHKIMOHAIBHBIE KOMIIOHEHTHI SKOCHCTEMBI: TMPOIYLEHTHI,

KOHCYMEHTBI, peylieHThl. KpyroBopoT BelecTB 1 NOTOK SHEPTUU B 3KOCHUCTEME.
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Tpoduueckue (muuieBble) ypOBHM dSKocucTeMbl. [lumeBple Lemu U CETH.
OcHOBHBIE TIOKa3aTeNIM HSKOCUCTEMBI: Onomacca, MPOAYKLHUSA. DKOJIOTHUYECKUE
NUpaMHUIBL:  TPOXYKIMM, YHCICHHOCTH, Ouomaccel. CBoOWCTBa HSKOCHCTEM:

YCTOWYHMBOCTh, CAMOpEryJiaLus, pa3sute. Cykueccus

[IpupoaHbie IKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. IKOCUCTEMA XBOMHOTO WIIU
LIMPOKOJIMCTBEHHOTO JIeca.

AHTpPOIIOrE€HHbIE 3KOCHUCTEMBL. ATpO3KOCHCTEMBI. Ypb6osKoCHUCTEMBL.
buonoruueckoe 1 X03HCTBEHHOE 3HAYEHHE arPOIKOCUCTEM U YPOOIKOCHCTEM.
buopaznoobpasue kak Qakrop ycroiumBoctd dKocucteM. CoxpaHeHue

OHMOJIOrMYecKOro pa3HooOpasus Ha 3emiie

VYuenue B.W. Bepnaackoro o Owocdepe. I'paHuiiel, coctaB W CTPYKTypa
ounoctepsl. XKuBoe BemectBo u ero ¢ynkuuu. OcobeHHocTH OMocdepsl Kak
MI00aThbHOM AIKOCHUCTEeMBI. J[MHaMHuueckoe paBHOBecHEe W OOpaTHas CBSI3b B
ouoctepe. KpyroBopoTsl BemecTB M OWOT€OXMMUYECKUE IUKIBI 3JIEMEHTOB
(yrnepona, azora). 30HanbHOCTH OMocdepbl. OCHOBHBIE OMOMBI CYIITH
UYenoBedecTBo B Omocepe 3emim. AHTPOIOTEHHBIE M3MEHEHHS B Ouocdepe.
['moGanbHBIC PKOJTOTHYECKHUE TTPOOITEMBI.

OcHOBa palMOHANBFHOTO  YIPABJICHUS TMPUPOAHBIMU pecypcaMu U UX

HcroJib30BaHue. JlocTrkeHus: OMOIOrHH U OXpaHa MPUPOJIbI



YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

METOINYECKHUE MATEPUAJIBI VIS YYUTEJIA

HUP®POBBIE OBPA30OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://100ballnik.com/







	4381f2cfd0280ad03e3e40e7eecd532478096865fae2c8efa82ffda1f04cfd0e.pdf
	2c267320f1532cad09ac0ff9ec25c318312d56e30732521716470f2f5f421e3d.pdf

