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HHOACHUTEJIBHAA 3AIINCKA

[Ipu pa3paboTke mnporpamMmbl MO OHMOJIOTUM TEOPETHUYECKYIO OCHOBY [UIS OIPEIEICHUs
MOAXO00B K (opMHpOBaHMIO coaepkaHud YydyeOHoro mnpeamera «buonorus» cocraBuiIM:
koHuentyainbHble mnonoxeHuss PI'OC COO o B3aMMOOOYCIIOBIEHHOCTH LEJEH, COIep)KaHus,
pe3ynbTaToB 00y4YeHHsI U TPeOOBAHUN K YPOBHIO IMOATOTOBKH BBITYCKHHKOB, MOJIOKEHUS 00 O0IINX
LEeNAX W TPUHIMIAX, XapPAKTEPHU3YIOUIMX COBPEMEHHOE COCTOSHHUE CHUCTEMBbI CpeaHero oOmIero
oOpaszoBanus B Poccuiickoit @enepannu, a Takke MOJIOKEHUS 0 creluduKe 6uoaoruu, e€ 3HaYeHUH
B TIO3HAHUM KXUBOW MPHUPOJIBI U 00ECIICUEHUH CYIIECTBOBAaHMS YeJoBeYeckoro oodmectna. CorimacHo
HA3BaHHBIM TIOJIOKEHUSIM, OIPENIeIeHbl OCHOBHBIE (YHKIIMM HpPOTpaMMbl O Ouonoruu u eé
CTPYKTYypa.

[IporpamMma mo Owonoruu AaéT MPEACTaBICHHE O IENsIX, 00 oOmiei crpareruu OOydeHUs,
BOCIHUTAHMS U PA3BUTHUSA 00YYarOIIMUXCS CpeAcTBaMHU yueObHoro mpenmMera «buonorusi», onpenenser
00s13aTeNIbHOE TPEIMETHOE COJEpKAHUE, €ro CTPYKTYPY, paclpelesieHHe IO pasfeiamM U TeMaM,
PEKOMEHIyeMYIO MOCIIeI0BATEIbHOCTh U3yUEHUsI y4eOHOro MaTepuaia ¢ y4€ToM MEKIIPEAMETHBIX U
BHYTPHIIPEIMETHBIX CBSI3€H, JIOTUKM OOpa30BaTEIbHOTO IPOLECCa, BO3PACTHBIX OCOOEHHOCTEH
00y4aroIumxcs.

B nporpamMMe 1mo OMOJIOTHH TaKKe yYUTHIBAIOTCS TPEOOBAaHUS K IJIAHUPYEMBIM JIMYHOCTHBIM,
METanpeIMETHBIM U NPEIMETHBIM pe3yiabTaTaM oO0y4deHHs B (OPMHUPOBAHUU OCHOBHBIX BHJIOB
y49e0HO-TT0O3HABATEIPHON  JISATCIIBHOCTH/Y4eOHBIX  JICUCTBHIA  OOYyYalONIMXCS 10  OCBOCHHIO
coJiep>kaHusi OMOJIOrN4YecKoro oopa3oBaHusl.

B nporpamme no Owuonorum (10-11 kiaccel, 0a30BbIl ypOBEHb) peaii30BaH IPUHLIHUII
MIPEEeMCTBEHHOCTH B H3y4YE€HUHU OMOJIOTHH, Oaroiapst 4eMy B Hel MpOCMaTPUBAETCS HAIIPaBICHHOCTh
Ha pa3BUTHE 3HAHUH, CBA3aHHBIX C (OPMHUPOBAHHEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
LIEHHOCTHBIX OPUEHTALUNA JIMYHOCTH, SKOJIOTMYECKOTO MBIIIJICHUS, MPEICTaBICHUH O 3J0pOBOM
o0pase >KM3HM M OEpeKHBIM OTHOLICHHEM K OKpYyKarolled mpupomHoil cpene. Iloatomy Hapsay c
M3Y4YeHHEM OOIIeOMOIIOTUYECKUX TEOpUH, a TaKKe 3HAHUW O CTPOCHUHU KUBBIX CHUCTEM Pa3HOTO
paHra u CyIIHOCTH OCHOBHBIX MPOTEKAIOUINX B HUX MPOIECCOB B MPOTrPaMMe MO OHOJIOTUH YIEIEHO
BHUMaHME UCIOJIb30BaHUIO TIOJTYYEHHBIX 3HAHUN B TOBCEAHEBHOM KU3HU /ISl pEIIEHUS PUKIaTHBIX
3aJad, B TOM 4Hcle: NPOQWIAKTUKA HACJIEJICTBEHHBIX 3a00JICBaHMN UEJIOBEKa, MEIUKO-
TeHETUYECKOr0 KOHCYJIbTHPOBAHUS, OOOCHOBAHUS HKOJOTHMYECKH Ie1IeCO00pa3HOro MOBEACHHS B
OKpY’Karoliel TpUPOIHON cpene, aHaiW3a BIWSHUS XO3SIHCTBEHHOH NEATEIHHOCTH YEIOBEKa Ha
COCTOSIHUE TMPHUPOTHBIX M HCKYCCTBEHHBIX HKOCHUCTEM. YCWIEHHE BHUMaHMS K TPHUKIATHON
HAIPaBICHHOCTH Y4eOHOro rnpenmera «bHONOTHS» MPOAUKTOBAHO HEOOXOIMMOCTHIO O0ECTICUeHHS
YCIOBUH JUIS peIIeHUs OJHOW M3 aKTyalbHbIX 3a/lad IIKOJBHOTO OHOJIOTMYecKoro oOpa3oBaHus,
KOTOpas TmpeanonaraeT (opMUpOBaHHE Y OOYYaIOMIMXCS CIIOCOOHOCTH aJanTHpPOBATHCS K
M3MEHEHMSIM JMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOI'O MHpA.

buonorusi Ha ypoBHEe cpemHero oOmiero oOpa3oBaHUs 3aHHUMAaeT BaxkHoe wmecTo. OHa
obecrieunBaeT (GopMHUpOBaHHE Yy OOYYaIOIIMXCS MpPEACTaBICHUA O HaydHOM KapTHHE MHpa,
pacmmpsier 1 00001IaeT 3HaHUS O JKUBOHM NpHpoje, €€ OTIMYUTEITbHBIX MPHU3HAKAX — YPOBHEBOU
OpraHu3allMi W DSBOJIOLMH, CO3JA€T YCIOBUS JUIs: TO3HAHMS 3aKOHOB KMBOM TPHUPOJBI,
dbopmupoBanus (YHKIIMOHATEHOW TPaMOTHOCTH, HABBIKOB 3JIOPOBOTO M 0€30MAaCHOTO 00pa3a KU3HH,
HKOJIOTUYECKOTO MBIIUIEHUS, [IEHHOCTHOTO OTHOIIEHUS K )KUBOM MPHUPOJIE U YETOBEKY.

Bosbmioe 3HaueHne OMOJIOTHST UMEET TaKXKe [UIS PEIICHHs] BOCIUTATENBHBIX U Pa3BHBAIOIINX
3aja4 CpeHero ooOmero oOpa3oBaHMs, coLMANIM3alUU oOydaromuxcs. V3ydenue Ouonoruu
obecrieunBaeT ycluoBHA Ui (OPMHUPOBAaHUS HMHTEUICKTYalbHBIX, KOMMYHHKAIIHOHHBIX U
MH(POPMAIIMOHHBIX HaBBIKOB, 3CTETUYECKON KYIbTYpHI, CIIOCOOCTBYET MHTErpalu OMOJIOTHYECKUX
3HaHUI C TIPEJCTABICHUSIMU W3 JPYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTH, (U3UKH, XHUMUU H
reorpaduu. HazBanHbIe NOJ0XKEHHUS O MpelHa3HaueHUH yueOHoro npeamera «buonorus» cocraBuin
OCHOBY /ISl OIIPENENICHUs] TIOJXOMOB K OTOOPY ¥ CTPYKTYPHUPOBAHHIO €r0 COJEPIKAHHSA,
MPEJCTABICHHOTO B IIPOrpaMMe Mo OMOJIOTHH.



Otb6op conepxkanusi yueOHoro mpenmera «buomorus» Ha 0a30BOM YpOBHE OCYIIECTBIEH C
MO3UIUN KYyJIbTYpOCOOOPA3HOTO IMOJAX0J/la, B COOTBETCTBUU C KOTOPHIM OOYyYarolIUecs IOJIKHBI
OCBOWTH 3HAHHMS M yMEHUS, 3HA4MMble JIs (opMuUpoBaHHsS OOIIEH KyJIbTYpBl, ONpPEACISIONINE
aJIecKBaTHOE IIOBEJICHHUE YeNIOBEKa B OKpYXalouled MNpupoaHON cpelae, BOCTpeOOBaHHbBIE B
MMOBCETHEBHON KHU3HU W TPAKTHYECKOW nestenbHOCTH. Ocoboe MECTO B 3TOH CHUCTEME 3HaHWA
3aHMMAIOT 3JIEMEHTBI COJIEP)KaHUS, KOTOPBIE CIIY>KaT OCHOBOM JiIsl GOPMUPOBAHUS MPEACTABICHUN O
COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTMHE MHpa M LEHHOCTHBIX OPHUEHTALUAX JIMYHOCTH,
CHOCOOCTBYIOUINX I'YMaHU3alUK OHOJIOTHYECKOro 00pa3oBaHUsl.

CTpyKTypHpOBaHHE COJAEp)KaHUS Y4eOHOrO Marepuana B IporpamMme 10 OHOJIOTHUH
OCYILIECTBIIEHO C YYETOM IMPUOPUTETHOrO 3HAYCHMs] 3HAHUNW OO0 OTIMYUTENIBHBIX OCOOEHHOCTSIX
KUBOU IIPUPOABI, O €€ YPOBHEBOW OpraHU3alMy U JBOJIOLHUU. B COOTBETCTBUU C 3TUM B CTPYKTYype
yueOHoro npeamera «buonorus» BbAECNIEHBI CIEAYIOUINE coepKaTellbHble TMHUU: «buonorus kak
Hayka. MeTrojpl Hay4HOTO Mo3HaHus», «Kietka xak Ouonormueckas cucrema», «OpraHusM Kak
Ouosoruueckas cucrema», «CucreMa ¥ MHOTOoOpa3ue OpraHM4ecKOro MHUpay, «IBOJIIOIUS KUBOM
IPUPOAB), «IKOCUCTEMBI U IIPUCYIIIME UM 3aKOHOMEPHOCTH.

Lenp wusydenuss ydeOHOoro mnpeamera «buonmorus» Ha 0a30BOM ypOBHE — OBJaJICHUE
00y4aromUMUCS 3HAHMSIMUA O CTPYKTYPHO-(YHKIIMOHATIHHONH OpPraHW3alliH >KUBBIX CHCTEM PA3HOTO
paHra u npuoOpeTeHrne YMEHUI UCIONIb30BaTh ATH 3HAHUS JI1 TPAMOTHBIX JACHCTBUN B OTHOIICHUU
00BEKTOB YKUBOH MPHUPOJIBI ¥ PEIICHUS PA3THYHBIX KU3HEHHBIX MPOOIeM.

Hoctuxenne uenu wu3ydeHuss ydeOHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE
o0ecTeYnBaeTCs pEIICHUEM CIeTYIONIUX 3a/1a4:

OCBOEHHE OOYYAIOUIMMUCS CHCTEMbI 3HAHHI O OMOJIOTUYECKUX TEOPHUSX, YUCHHUSAX, 3aKOHAX,
3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPAaBUIIAX, CIYKAIMX OCHOBOU 1J1si (POPMHUPOBAHUS MTPEICTABICHUN O
€CTECTBEHHO-HAYYHON KapTHHE MHpPA, O METOJaX HAYYHOTO MO3HAHUS, CTPOCHUU, MHOT0O0Opa3uu u
0COOEHHOCTSIX JKUBBIX CHCTEM pA3HOTO YPOBHS OpraHW3allMH, BBIIAIONINXCS OTKPBITUSAX U
COBPEMEHHBIX HCCIIEAOBAHUIX B OMOJIOTHH;

dopmupoBaHre y OOydYaIOUIMXCS ITO3HABATENBHBIX, WHTEIUIEKTYaJbHBIX M TBOPYECKHX
CIOCOOHOCTEH B IpoIlecce aHaan3a JaHHBIX O MYTSIX Pa3BUTHUS B OMOJIOTUU HAYYHBIX B3TJISAOB, UICH
U TIOJIXOJI0B K U3YYEHHIO )KMBBIX CUCTEM PAa3HOTO YPOBHS OpraHU3allNH;

CTaHOBJIEHUE y OOy4aromuxcs oOmel KylbTyphl, (YHKIIMOHAIBHON I'pPaMOTHOCTH, pa3BUTHE
YMEHHUI OOBSACHATH U OLIEHWBATH SIBJICHUS OKPY)KAIOIIErO0 MHpa >KUBOM NPUPOJbl HA OCHOBAaHUU
3HAHUU U OTBITA, MONYUYEHHBIX IPU U3YYEHUU OMOJIOTHH;

(dbopMupoBaHUE Yy 00yUarOMXCd YMEHUN WIITIOCTPUPOBATh 3HaYEHHE OMOJIOTMYECKUX 3HAHUM
B IPAKTUYECKOU AESATEIbHOCTH YEJIOBEKAa, Pa3BUTUU COBPEMEHHBIX MEIUIMHCKHX TEXHOJOTHUW M
arpoOMOTEXHOJIOTHIA;

BOCIIUTaHHE YOESKIAEHHOCTH B BO3MOXKHOCTH IIO3HAHUS YEIIOBEKOM JKMBOM MPUPOJBI,
HE00X0IMMOCTH OEpeXHOT0 OTHOLIEHUS K HeH, COOMIOJEHMS] STHYECKMX HOPM IpPHU IPOBEICHHUU
OMOJIOTHYECKHUX MCCIIEIOBAHUM;

OCO3HAaHHE IICHHOCTH OWOJIOTMUECKUX 3HAHWM 71 TOBBIIMICHUS YPOBHS HKOJIOTMYECKOU
KYJIbTYpBI, 17151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

MIPUMEHEHUE NPUOOPETEHHBIX 3HAHMW W YMEHUH B IOBCEAHEBHOM JKU3HHM JUISl OLICHKHU
MOCTIEJICTBUM CBOEH JEATEIbHOCTH MO0 OTHOIIEHHIO K OKPYXKarolIei cpene, COOCTBEHHOMY 3/I0POBbIO,
000CHOBaHUE U COOII0IEHNE Mep MPOPUITAKTUKH 3a00JIEBaHUH.

B cucreme cpennero obmero obpaszoBanus «buonorus», mzydaemas Ha 0a30BOM YpOBHE,
sBIETCS 00sA3aTeNbHBIM YYE€OHBIM IPEJAMETOM, BXOSIIMM B COCTaB MpPEAMETHOH obnactu
«EcTecTBeHHO-HAYUYHBIE TIPEMETHI.

st n3ydeHusi Ouonoruu Ha 6a30BOM ypOBHE CpPEIHEro oOIIero o0pa3oBaHUs OTBOAUTCS 68
gacoB: B 10 kmacce — 34 gaca (1 gac B Henento), B 11 kimacce — 34 yaca (1 yac B Hezlenio).



COJAEP/KAHUE OBYYEHUA

10 KJIACC

Tema 1. buojsiorusi Kak Hayka.

buonoruss kak Hayka. CBsi3b OMOJOTMHM C OOLIECTBEHHBIMH, TEXHHUYECKUMH H JPYTUMHU
€CTeCTBEHHBIMU HayKamu, (unocodueli, 3TUKOH, OSCTETUKOM u mpaBoM. Ponp Ouoioruu B
(bopMHpPOBaHUN COBPEMEHHOW HAYYHOU KapTHHBI MUpa. CucTemMa OHOJIOTHYECKUX HAYK.

MeTtoapl MO3HaHMS KUBOW MPUPOABI (HAONIO/IEHUE, DKCIEPUMEHT, OMHCAHHE, U3MEpEHUE,
KJaccu(uKanus, MOICIMPOBAHUE, CTATUCTHYECKAsi 00pabOTKa JaHHBIX ).

JdemMoHcTpanum:

[Toptpetsr: Y. HapBun, I'. Mennens, H. K. Konbuos, [Ix. Yorcon nu ®@. Kpux.

TaOmuie! u cxeMbl: «MeTobl TO3HAHUS )KUBON IPUPOJIBIY.

JlabGoparopHble U NpaKTHYecKue padoThbl:

[Ipaktuyeckas pabGora Ne 1. «lcrmonp30BaHHE pPa3lIUYHBIX METOAOB TNPU  HW3YYCHHH
OHOJIOTrMYEeCKUX 0O0BEKTOBY.

Tema 2. 7KuBble cucTeMbl U HX OPraHU3ALMA.

Xusble cucteMbl (OMocHCTEMBI) Kak IpeaMeT u3ydeHus ounonoruu. OTINYHE KUBBIX CUCTEM
OT HEOPTAaHUYECKOU IPUPOJIBI.

CaoiicTBa OMocucTeM U MX pa3zHooOpa3ue. YPOBHU OpraHU3aIUU OMOCHUCTEM: MOJICKYIISIPHBIH,

KJICTOYHEBIH, TKaHEBEIH, OpraHU3MEHHBIMN, MOMYJISIUUOHHO-BUA0BOI, 9KOCUCTECMHBII
(6MOTreOIeHOTUYECKHI ), OMOCHEPHBIN.
JdemoHcTpaumnu:

Tabnuue! u cxembl: «OCHOBHBIE IPU3HAKU KU3HU», «Y POBHU OPraHU3ALMH KUBOH IPUPOIBI».

Ob6opynoBanue: moaens mosiekyinl JJHK.

Tema 3. XuMn4ecKnii COCTaAB M CTPOEHNE KJIETKH.

XVUMUYECKUH COCTaB KJIETKU. XUMHUYECKHE 3JIEMEHTbI: MaKpPO3JIEMEHTbl, MHUKPOIJIEMEHTHI.
Boga u MuHepanbpHbIe BELLIECTBA.

@OyHKIMH BOJbI U MUHEPAJIbHBIX BELECTB B KieTke. [loanepxanue ocMoTHuecKoro danaHca.

benku. CoctaB u crpoeHue 6eiakoB. AMMHOKHCIOTB — MOHOMEpHI OenkoB. HezameHumsble u
3aMEHUMBIE aMUHOKHCIOTHI. AMUHOKHUCIIOTHBIM COCTaB. YPOBHU CTPYKTYpbhl OEITKOBOW MOJIEKYIIbI
(mepBUYHAas, BTOpPUYHAs, TPETUYHAsI U YETBEPTUYHASA CTPYKTYpa). XUMHUYECKHE CBOWCTBA OEJIKOB.
buonoruueckue GpyHKIMM OEIKOB.

®epMmeHTHl — Ouonorumueckue karaiauzatopbl. CTpoeHue (epMeHTa: aKTHBHBIM LEHT,
cyoctparHas cnenuduunoctb. Kodepmentsl. Butamunbl. OTinnuns (epMEHTOB OT HEOPTaHUYECKUX
KaTaJan3aTopoB.

VYrneBonbl: MoOHOcaxapubl (TIIOK03a, pubo3a M JAE30KCHpHO03a), JArcaxapuisl (caxaposa,
JIAKTO3a) U MoJIMcaxapupl (Kpaxmai, TITMKOreH, LeJIi0103a). buonorndeckue pyHKIUN yrieBooB.

Jlununel: Tpuraunepusl, pocoaunuabl, crepouasl. I'uapodunbHO-TUIPOdHOOHBIE CBOKCTBA.
buonornveckue ¢yHkuuu aunuaoB. CpaBHEHHE YIJIEBOAOB, OEIKOB M JIMIHAOB KaK MCTOYHHKOB
SHEpPTrUH.

Hyxneunnosbie kucnorsl: IHK m PHK. Hykneotunbl — MOHOMEpBI HYKJIEMHOBBIX KHCIOT.
Crpoenue u pynkunu JHK. Ctpoenue u pynkunu PHK. Bunst PHK. AT®: ctpoenue u pyHkuuu.

[uTonorus — Hayka o kierke. KierouHast Teopust — mpuMep B3aMMOJAEHCTBHS Uei u (pakToB B
Hay4YHOM IMO3HAaHUU. MeTobl U3yueHUs KIETKH.

Knerka kak menoctHas xuBas cuctema. OOIIMe MPHU3HAKM KIETOK: 3aMKHYyTas HapyKHas
MeMOpaHa, mosiekyinsl JIHK kak renerndeckuii anmapar, cuctemMa cuHTe3a Oenka.

Tunbl  kiIeTOK: 9JyKapuoTHdeckas W  Hpokapuotrndeckas. (OCOOEHHOCTH  CTPOEHUs
npokapuoTuyeckoil kierku. Kierounast creHka Oaktepuil. CTpoeHHE 3YKAPUOTUYECKOM KIIETKH.
OCHOBHbBIE OTJIMYMS PACTUTEIILHON, )KUBOTHOM U TPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAas CTEHKa, TJIMKOKAJIUKC, UX (QyHKUIUU.
[Ina3maruueckass memOpaHa, e€ cBodctBa M (yHkuuu. lLlurtorulasMa u €€ OpraHouibl.



OnnomemOpanusie opranougsl kiaetku: JIIC, anmapar [Nonbmxu, ausocomsl. [lonmyaBTOHOMHBIE
OpPraHouBl KIETKU: MUTOXOHIPHHM, IIacTuibl. IIponcxoxkacHrne MUTOXOHAPUN M IUTACTHA. Buuel
wiactua. HememOpaHHble OpraHowbl KJIETKH: PHOOCOMBI, KIETOYHBIM LEHTP, LEHTPUOIIH,
PECHUYKH, KIyTUKU. DyHKINN OPraHOUAOB KIETKU. BKitoueHus.

Snpo — perynsaTopHblii HeHTp kieTku. CtpoeHue sapa: saepHas 000JI0YKa, Kapuoriazma,
XPOMAaTHH, SAPBIILIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemoHcTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. lllnetinen, P. Bupxos, k. Yorcon, ®. Kpuk,
M. Yunkunc, P. ®panxnun, K. M. bap.

Huarpammsbl:  «PacnpeneneHue  XMMHMYECKMX — JIEMEHTOB B HEXHUBOHM  IPUPOJE»,
«Pacnipenenenne XUMUYECKUX IEMEHTOB B )KMBOW IIPUPOIIE».

Tabmuuer u cxemsl: «llepuoguueckas TabiuIa XUMHYECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJbI», «buocunrte3 Oenka», «CrpoeHue Mojekyisl Oenka», «CTpoeHue QepmeHTan,
«Hykneunosbie kuciotel. JJHK», «Crtpoenune momnekyiabt AT®», «CTpoeHHne 3yKapuOTHUECKOM
KIeTkn», «CTpoeHue >KMBOTHOM KIETKW», «CTpOEHHE pPACTUTENbHOM KIETKW», «CTpoeHue
MIPOKApUOTUYECKOM KiIeTKn», «CTpoeHue sapa KIETKN», «Y TIeBOAbD, «JIUmuab».

OO6opynoBaHue: CBETOBOW MMKPOCKOI, 00OpylOBaHHME JUIsI HPOBEAEHUS HAOJIOJCHUH,
M3MEPEHUH, HKCIEPUMEHTOB, MHKpPOIpENnapaThl PaCTUTEIBHBIX, JXUBOTHBIX M OaKTEPHAIbHBIX
KJIETOK.

JlaGopaTopHble  NPAKTHYECKHE PadOThI:

JlaGoparopHas pabota Ne 1. «l3yueHue KaTaJIUTHYECKOM aKTUBHOCTH (EpMEHTOB (Ha
IIpUMepe aMUJIa3bl WIK KaTajaa3bl)».

JIaGoparopHas pabora Ne 2. «M3ydeHue CTpOeHUs KIETOK PACTeHUH, )KUBOTHBIX U OakTepuid
10/ MUKPOCKOIIOM Ha F'OTOBBIX MUKpOIIpEnaparax 1 X ONUCAHUE.

Tema 4. ' KuzneneaTeJLHOCTh KJIETKH.

OOMeH BemiecTB, WM METab0IM3M. ACCUMIIIANNS (TUIACTHYSCKUA OOMEH) U JTUCCUMIIISIIHS
(oHepreTuyeckuii OOMEH) — JB€ CTOPOHBI €IMHOro Ipolecca Meradbonusma. Poiab 3akoHOB
COXPAaHEHHUs BELIECTB U SHEPTrUU B IOHMMaHUU MeTa0oIn3Ma.

Tunbl oOmeHa BemiecTB: aBTOTPO(HBIM M rerepoTpodHbii. Ponb ¢depMeHTOB B oOMeHe
BELIECTB U MPEBPAILLEHUHU SJHEPTUU B KIIETKE.

@®otocunte3. CBeroBas U TeMmHOBas (¢a3pl ¢orocuHTe3a. Peakuun ¢doTocuHTe3A.
OddextuBHOCTh (hoTOCHHTE3a. 3HAUeHHE (HOTOCHHTE3a IS KU3HM Ha 3emuie. BnusiHue ycioBuit
cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHUS €r0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocHHTe3. XeMOCHUHTE3UPYIOIINe OaKTepun. 3HaU€HUE XEMOCUHTE3a /7Sl )KU3HU Ha 3emJle.

DOHepreTuyeckuii 0OMeH B KJeTke. PaciieniieHne BelecTB, BbIJENCHHE M aKKyMYJIMPOBAaHUE
SHEPruu B KJETKe. OTambl 3Hepreruyeckoro ooOmeHa. Inmkonus. bpokeHne M ero BHIBL
KucnopogHoe okwuciaeHue, wWid KIeTO4Hoe jbixaHue. OkuciaurenbHoe ¢dochopuarpoBaHue.
O} heKTUBHOCTH YPHEPTETUIECKOTO OOMEHA.

Peaknum matpuyHoro cuHTe3a. I'eHetnueckas wuHpopmamms u JHK. Peamnzauus
reHeThYecko uH@opmanuu B KieTke. ['eHeTndyeckuil Koa U ero cpoiicTBa. TpaHckpumuus —
matpuunblii cunTe3 PHK. Tpancmsamus — Ouocunres Oenka. Drtamsl TpaHciasiuu. Koauposanue
aMUHOKHCIIOT. Ponb prubocoM B 6rocuHTE3€e Oenka.

Hexnerounsie opmbl xku3Hu — Bupychl. Mcropus otkpsiTust BupycoB (/1. . ViBaHoBckuit).
Oco0eHHOCTH CTpOEHHS M JKM3HEHHOIO IMKJIa BHpYycoB. bakrtepumodaru. bone3nu pactenuit,
KMBOTHBIX M YEJOBEKa, BbI3bIBaeMble BHUpycamu. Bupyc mMmmyHozeduuurta uvenoBeka (BUY) —
Bo3Oynutens CIIWa. OOpaTHast TpaHCKpuIllus, peBepraza U uHTerpasa. [Ipodunaktrka
pacrpocTpaHeHHsI BUPYCHBIX 3a00JI€BaHHA.

JdemoHcTpaumuu:

IToptpetsr: H. K. Konsuos, /. . UBanosckuii, K. A. Tumupsizes.



Tabmuier u cxembl: «Tumbl nutanusy, «Metabomuzmy, «MHUTOXOHIPHSY, « IHEPTETUICCKHIA
obmen», «Xmopomacty, «®DotocuHte3», «Ctpoenue IHK», «Ctpoenue u QGyHKIIMOHUPOBAHHE
reHa», «CuHTe3 Oenka», «l'eHermyeckuii kom», «Bupyce», «bakrepuodarn», «CTpoeHHe W
»u3HeHHbIH nuki Bupyca CITM/la, 6akrepuodaray, «Permmukamms JJHK».

Ob6opynoBanue: moaenu-anmummkanuu «Yasoeane JHK wu Tpanckpunmusy, «buocunres
oenkay, «CTpoeHHE KIETKU», MoJeb CTpykTypsl JJHK.

Tema 5. PasMHoOkeHNe U HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounslii 1wKi, WM KU3HEHHBIM [MKN KieTku. WHTepdasza m wmuto3. Ilpomeccsl,
npotekaromue B uHTepdaze. Perumkanms — peakuust marpuyHoro cunte3a JIHK. Crpoenue
XpoMocoM. XpOMOCOMHBINH HaOOp — KapuOTHIL. [IUMIIONAHBIN U raluIONAHBIA XPOMOCOMHbBIE HAOOPBHI.
Xpomatusl. L{lutonorunyeckne OCHOBBI Pa3MHOXKEHUS U WHIUBUIYAIbHOTO Pa3BUTHSI OPTAaHU3MOB.

JHenenne knerku — Muto3. Cragum muto3za. llpouecchl, mpoucxonsume Ha pa3HbIX CTAIUAX
MHTO3a. BHOJIOrHYECKUI CMBIC MUTO3A.

[IporpamMmmupyemas rubesnb KJISTKH — alonTo3.

@DopMBI pa3MHOKEHHUsSI OPTaHU3MOB: OECIIOJIOE ¥ MOJIOBOE. BUabl 6€CIoioro pa3MHOXKEHUS:
JIelieHue HaJBOE, IOYKOBAaHWE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE, BEreTaTHBHOE
pa3sMHOXkeHHE. VICKyCCTBEHHOE KIOHMPOBAHUE OPTraHU3MOB, €TI0 3HAYEHUE JUISl CEJIEKIIUU.

[TonoBoe pa3MHOXKEHUE, €r0 OTJIIMYHUS OT OECIOIOrO.

Meiios. Cramuu wmeno3a. Ilpomeccel, mpoucxopsmme Ha cragusx weiosa. [loBenenue
XpoMocoM B Meio3e. Kpoccunrosep. bruonorndeckuii CMbIC U 3HaUEHHE Meio3a.

l'ameTorenes — mpouecc oO0pa3oBaHUs TMOJOBBIX KJIETOK y KMBOTHBIX. [l0JIOBBIE Kene3bl:
CeMEHHHKU M smuHuKd. OOpazoBaHuME M pa3BUTHE IMOJIOBBIX KJIETOK — TaMeT (CrepMaTo30W/,
SIMIIEKJIETKA) — CIiepMaToreHe3 u oporeHe3. OCOOEHHOCTH CTPOCHUS STUIIEKIIETOK U CIIEPMATO30HUI0B.
OmnonorBopenue. [lapreHorenes.

WuauBuayanbHoe pa3BUTHE (OHTOreHe3). DOMOpPUOHAIBHOE pa3BUTHE (3MOpHOreHe3). DTaribl
SMOpPUOHAIILHOTO Pa3BUTHUS Y MO3BOHOYHBIX XUBOTHBIX: OPOOJICHHE, TaCTPYJSILHs, OpraHOTeHE3.
[TocToMOpHOHANBHOE pa3BUTHE. THIBI TOCTAMOPUOHATBLHOTO PAa3BUTHS: TIPSIMOE, HEIPSIMOE
(mmunHOYHOE). BnusiHue cpenbl Ha pa3BUTHE OPraHuW3MOB, (AKTOPBI, CIOCOOHBIE BBHI3BIBATH
BPOXIAEHHBIE YPOJCTBA.

Poct u pasButue pacteHuil. OHTOreHe3 LBETKOBOI'O PACTEHUs: CTPOCHHE CEMEHH, CTaauu
pa3BUTHSL.

JdemoncTpanum:

Tabmuubl U cxembl: «DOpMBI Pa3MHOXKEHHUS OPraHU3MOBY», «J{BOWHOE OIJIOJIOTBOPEHHUE Y
I[BETKOBBIX pacTeHui», «BereraruBHOe pa3sMHOXKEHHE pacTeHUi», «JleleHne KIeTKH OakTepuii»,
«CTpoeHHe MOJIOBBIX KIETOK», «CTpoeHne XpoMocombly, «Kierounsiit nukiny, «Permmukamus JJHK»,
«Murosy, «Meio3y, «lIpamoe u HempsMmoe pa3BUTHE», «l'ameToreHe3 y MIIEKONUTAIOMINX U
yesnoBekay, «OCHOBHBIE CTaIMM OHTOTCHE3a».

O6opynoBaHue: MHKPOCKON, MUKporpenapaTbl «CrepMaTo30ubl  MJIEKOMHUTAIOIIETOY,
«slineknerka miiekonuraromeroy, «KapumoknHes B KiIeTKax KOpelIKa JyKa», MarHUTHas MOJENb-
anmuukanus «Jlenenue kietku», moaens JIHK, moaens Metada3zHoOi XpOMOCOMBI.

JlaGopaTopHble U IpaKTHYeCKUEe padoThI:

JlaboparopHasi padota Ne 3. «HabmiogeHne MuTOo3a B KJIETKaX KOHYHMKA KOpEIIKa Jyka Ha
TOTOBBIX MUKpOTIpErapaTax.

Jlaboparopuass pabora Ne 4. «M3yyeHwe CTpOCHHsSI TOJOBBIX KIETOK HA TOTOBBIX
MHKpOIpenapaTax.

Tema 6. HacsiencTBeHHOCTh U H3MEHYHBOCTH OPTaHNU3MOB.

[Ipeamert u 3amaun reHeTuku. Mictopus pa3BuTusi TeHETUKUA. POJIb ITUTOIOTHH U SMOPHOJIOTHH
B CTaHOBIICHUU TEHETUKU. BKIag pocCHNCKHX M 3apyOeKHBIX YUY€HBIX B pPa3BUTHE TCHETHKH.
Mertoapl TeHETUKH (THOPHIOIOTHYECKUN, IHUTOTCHETHYECKUH, MOJICKYISIPHO-TEHETUUECKHA).
OcCHOBHBIE T€HETUYECKHE TMOHATHA. [‘eHeThdeckass CHMBOJIMKA, MCIOJb3yeMas B CXeMax
CKpELIMBaHNM.



3aKOHOMEPHOCTH HacieI0BaHMs MPU3HAKOB, ycTaHOBIeHHbIe I'. Menaenem. MoHoruGpuaHoe
CKpelIMBaHKue. 3aKOH €IMHO00pa3us TMOpUAOB NEPBOro MOKosieHUs. [IpaBuiio TOMHHUPOBaHMSL.
3aKoH paclleIyIeHHs] IPU3HAKoB. I ' nnores3a unctorsl ramet. [1oHOE U HEMOJIHOE TOMUHUPOBAHUE.

JlurnOpusiHoe  CKpellMBaHUE.  3aKOH  HE3aBHCHMOIO  HACJIEJOBAHUSA  INPU3HAKOB.
[{uTOoreHeTHYECKMEe OCHOBBI JIUTHOPUIHOTO CKpEIIMBAaHUS. AHAJIM3HPYIOLIEe CKpEIIMBaHUE.
Vcnonb30BaHue aHaIM3UPYIOLIET0 CKPEIMBAHUS [Tl ONPE/IETICHUs T€HOTUIIAa OCOOH.

CuerieHHOE HacienoBaHue mpu3HakoB. Pabora T. MopraHa 1o CleriIeHHOMY HaclleZJOBaHUIO
redHoB. HapyiieHne cuerieHus reHoB B pe3yIbTaTe KpOCCUHIOBEPA.

XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTH. | eHeTuYeCKue KapThl.

I'enernka mnoma. XpoOMOCOMHOE ONpEIENICHHE I0Ja. AYTOCOMBI U IIOJOBBIE XPOMOCOMBI.
I'omorameTHsle U rereporaMeTHble Oprauu3Msl. HacnenoBanue Npru3HakoB, CLHEIUIEHHBIX C II0JIOM.

W3meHunBOCTb. BHbl M3MEHYMBOCTU: HEHACIIEICTBEHHAs U HacleACTBEHHas. Poib cpensl B
HEHACJICICTBEHHONM  WM3MEHYMBOCTH.  XAapakTEpUCTHKA  MOJU(PUKAIMOHHOW  HM3MEHYHBOCTH.
BapuanuoHHbBIM psx ¥ BapuauMoHHas Kpuad. Hopma peaknuum npusHaka. KonuuecTBeHHblE U
KayeCTBEHHBIE MMPU3HAKU U UX HOpMa peakiuu. CBoicTBa MOAU(PHUKAIIMOHHON H3MEHYHBOCTH.

HacnencrBeHHas, WM TeHOTHNMYECKas, W3MEHYMBOCTb. KomMOMHATHBHAs H3MEHYUBOCTb.
Meii03 1 110J10BOH NpoIECC — OCHOBAa KOMOMHATUBHOM U3MEHUNBOCTH. MyTallMOHHAs ©3MEHYUBOCTb.
Knaccuukanus Myrauuii: reHHble, XpOMOCOMHbIE, T'€HOMHble. YacToTa M HpPUYMHBI MyTaluil.
Myrarennsie (pakTopbl. 3aKOH TOMOJIOTHYECKUX DSIOB B HACIEICTBEHHON n3MeHunmBoctH H. U.
Basuitosa.

BuesaepHas HacIE€CTBEHHOCTb U U3MEHYHUBOCTbD.

I'enernka uyenoBexka. Kapuotun uenoBeka. OCHOBHBIE METOABI TIE€HETHUKHM YEJIOBEKa:
TCHEaJIOTHYCCKHIA, OJIU3HEIOBEIN, IIUTOTCHETHYCCKHI, OMOXHMUYECKHM, MOJIEKYJISIPHO-
reHeTnueckuii. COBpEMEHHOE ONpPENEJICHHE T€HOTUIIA: IIOJJHOTEHOMHOE CEKBEHUPOBAHUE,
TeHOTUNHpPOBaHWE, B TOM uuciae ¢ mnomoinpto [II[P-anamuza. HacnenctBennbie 3aboseBaHus
YeJIOBEKA: T'eHHble 00JIe3HH, OOJIE3HU C HACJIEACTBEHHOW HpPEpacloiIOkKeHHOCThIO, XPOMOCOMHBIE
6one3nn. CoMaTHUeCKUe W reHepaTHBHbIE MyTanud. CTBOJIOBBIE KIETKH. [IpHHIMIBI 310pOBOTO
o0pa3a KH3HHM, OUArHOCTHKH, MPO(MUIAKTUKM U JIEYEHHUs TIeHeTHdeckux OoiesHeil. Menuko-
TFE€HETUYECKOE KOHCYJIbTUPOBAHME. 3HAUYEHHWE MEIULMHCKONM TEHETHUKU B TMPEAOTBpAIlEHUU W
JIeUEHUH F'eHETUYECKUX 3a00JIeBaHU YeIoBeKa.

JdemoHcTpauuu:

IToptpetsr: I'. Menaens, T. Mopran, I'. ne ®pusz, C. C. Yersepukos, H. B. Tumodees-
Pecosckuii, H. 1. BaBunos.

Tabmuuel u cxembl: «MOHOTMOPUIHOE CKpEIIMBAHUE U €ro IUTOr€HeTHYecKas OCHOBay,
«3aKOH pacUICTVIEHUSI U €ro HUTOT€HETHYEeCKas OCHOBa», «3aKOH YHUCTOTHI TraMeT», «JurubpuaHoe
ckpeuiBanue»,  «lluromoruyeckue  OCHOBBI ~ JUTMOPUAHOTO  CKpEIIMBaHUA»,  «Meio3y,
«B3anmoielicTBUE aJUIENIBHBIX TE€HOBY, «['€HeTH4YecKkrne KapThl PaCTEHUH, )KUBOTHBIX U UYEJIOBEKAY,
«['eneruka mnomna», «3aKOHOMEPHOCTH HACJIENOBAaHUSA, CLEIJIEHHOIO C MOJ0oM», «KapuoTursl
YyeloBeKa U KUBOTHBIX», «Buupl wu3MeHunBocTH», «MoaupukanuoHHass W3MEHYUBOCTHY,
«HacnenoBanue pesyc-pakropa», «I'eHeTHKa rpyni KpoBuy, «MyTallMoHHasi U3MEHYHBOCTHY.

O6opynoBanue: Mojenu-anmMkanuu  «MoHorubpuaHoe  ckpeuuBaHuey», «HemonHoe
JOMUHHMpOBaHUE», «JuruOpunHoe ckpemuBanuey, «llepekpécT XpoMOCOM», MHKpPOCKON H
MuKkpomnpenapar «Jlpozodpuna» (Hopma, mMyrauuu (GopMbl KpbUIBEB M OKpacKH Tena), repOapuit
«I'opox MOCEeBHOW.

JlabGoparopHble U NpaKkTUYecKue padoThbl:

JlaGoparopnas pabora Ne 5. «M3ydeHue pe3ynbTaTOB MOHOTMOPHUIHOTO M JAUTHOPHIHOTO
CKpEIMBaHUA Y Ip030(UIIbl HA TOTOBBIX MUKpOMpEnapaTax.

JIaGoparopnast pabora Ne 6. «M3ydeHne MoAM(UKALMOHHOM H3MEHUMBOCTH, MOCTPOCHHE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

JIaGoparophas pabota Ne 7. «AHanu3 MyTauuii y Apo30(}uisl Ha TOTOBBIX MUKpOIpenapaTax.

[IpakTuueckas padora Ne 2. «CocTaBieHue 1 aHaIN3 POAOCIOBHBIX YEIOBEKay.



Tema 7. Cesexkunst oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuusi Kak Hayka M Mpouecc. 3apOoXKJICHHUE CEJeKUMH W AoMmecTukanusd. Yuenue H. .
BaBuioBa 0 IIeHTpax TNPOHMCXOXACHUS M MHOrooOpasusi KyJIbTYpHBIX pacTeHuid. LleHTps
MIPOUCXOXKACHUS JOMAIIHUX )KUBOTHBIX. COpT, HOPOAA, IITAMM.

CoBpeMeHHbIE METO/ABbl CeNeKUWU. MaccoBBIi M WHAWBUIYAIBHBIA OTOOPHI B CEJIEKLUHU
pactenuii u kMBOTHBIX. OneHKa SKcTephepa. BIu3KoposICTBEHHOE CKpElMBaHUE — HWHOPUIIUHT.
Yucras nuaus. CkpemyBaHue 4uCThIX JuHUi. ['ereposuc, niam ruOpugHas cuia. HepoactBeHHoe
ckpemrBanue — ayropuaunr. Otnanénnas rudpunusanus u e€ ycnexu. VIcKyccTBeHHBI MyTareHes
U IIOJIy4E€HUE TOJUIIIIONI0B. JIOCTHKEHHUS CENIEKIIMU PACTEHUH, )KUBOTHBIX U MUKPOOPTraHU3MOB.

buorexHonoruss Kak oOTpaciib NPOU3BOACTBA. ['€HHAas MH)KEHepUs. OTambl CO3AaHUSA
pexomOunantHo JIHK wu TpaHcrenneix opranu3moB. Kierounas wumxkenepus. Kierounsie
KYyJIbTypbl. MHKpOKJIOHAJIBHOE Pa3MHOXEHUE pacTeHui. KIiloHupoBaHHE BBICOKONPOIYKTUBHBIX
CEeNbCKOXO03SHCTBEHHBIX OPraHU3MOB. JKOJIOTHYECKHE U dTHYecKre npodsiembl. MO — reHeTnyecku
MOAU(PUIIMPOBAHHBIE OPTAHU3MBI.

JleMoHcTpanuu:

[optpetsr: H. Y. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. 1BaHOB.

Tabmuuer u cxembl: kKapta «LIeHTpBI TPOUCXOXKICHHS W MHOTO00pa3wsi KyJIbTYPHBIX
pactenuii», «llopoapl JOMAalIHMX JKUBOTHBIX», «CopTa KyJIbTYPHBIX pacTeHui», «OtnanéHHas
rubpunmsamus», «Pabotel akamemuka M. @. UBanoBa», «llomumnounus», «OOBEKTHI
ouorexHonorun», «Knerounsie KyIbTypsl U KIOHUpPOBaHHE», «KOHCTpyHpoBaHHE U MIEPEHOC TE€HOB,
XPOMOCOM.

O6opynoBaHue: MyJSOHKH IUIOJ0OB M KOPHEIUIONOB IUKUX (OPM M KYJIbTYPHBIX COPTOB
pactenuit, repoapuii «CellbCKOX03SIIICTBEHHBIE PACTEHUS.

JlabGoparopHble H NpaKTHYecKue padoThbl:

Okckypcusi «OCHOBHBIE METOAbl M JOCTHXKEHHS! CEJIEKLIMU PpAcCTEeHHM W JKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, IUIEMEHHYI0 (epMy, COPTOUCIBITATENbHBI YYacTOK, B TEIUIMYHOE
XO035ICTBO, 1a00PaTOPUIO arPOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. JBoIrouMOHHAsA OUOJIOTHS.

[Ipennocslkyu BO3HUKHOBEHMSI YBOJIIOLIMOHHON TEOPUH. DBOJIIOIIMOHHAS TEOPHs U €€ MECTO B
Ouosorun. BiusHue 3BOIIONMOHHON TEOPUH HA Pa3BUTHE OMOJIOTHUU U IPYTUX HayK.

CupzerenscTBa 3BOMOLNU. [[aneoOHTONIOTHYECKHE: TTOCIEN0BATENLHOCTD OSIBICHHUS BUOB B
MaJI€OHTOJIOTUYECKON JIETONUCH, Nepexoanble (GopMbl. buoreorpapuueckue: cXoACTBO U pa3inyue
¢bayH 1 paop MaTEpUKOB M OCTPOBOB.

OMOpHONOrMYecKHe: CXOJACTBA M Ppa3nyusi SMOPHOHOB PAa3HBIX BHUAOB IMO3BOHOYHBIX.
CpaBHUTEIBHO-AaHATOMUYECKHE: TOMOJIOTMYHBIE, aHAJIOTUYHBIE, PyIUMEHTAPHBIE OPraHbl, aTaBU3MBI.
MonekynsipHO-OMOXUMUYECKHE:  CXOJCTBO  MEXAaHHW3MOB  HACJIEACTBEHHOCTH W  OCHOBHBIX
MeTa0OJIMYECKUX MyTel Y BCEX OPraHU3MOB.

OpomonmonHas teopus Y. JlapBuna. [Ipennocbuiku BO3SHUKHOBEHUS JapBUHU3MA. JIBUKyIIMe
CHJIBI 3BOJIOIMU BHJIOB M0 J[apBUHY (M30BITOYHOE Pa3sMHOXKEHUE MPH OINPaHUYEHHOCTH PECYpCOB,
HeomnpenenéHHas U3MEHIMBOCTh, 00ph0a 3a CyIIECTBOBAHNE, ECTECTBEHHBIN OTOOD).

Cunternyeckas Teopus sBomtorun (CTI) u e€ 0CHOBHBIE TIOJOKEHHUS.

Muxkposontornus. [Tomynsius Kak eTuHUIA BUIa U 3BOJIOLUH.

JBwxyue cuibl ((pakTopbl) SBONIOLMU BHUIOB B IpHpoje. MyTallMOHHBIM mpolecc u
KOMOMHaTUBHAsI U3MEHUMBOCTb. [lonmyssIinoHHbIe BOJIHBI U Apeiid reHoB. M3omsauus u Murpamms.

EctecTBeHHBII 0TOOp — HaNpaBISIOMUI (akTOp IBOIOIUH. DOPMBI €CTECTBEHHOTO 0TOOpA.

[IpucnocoOaeHHOCT OPraHU3MOB KaK pe3yibTaT 3BoMonuH. [IpuMmeps! mpucnocoOiaeHu y
OpraHu3MoB. ApoMopdO3bl U UH0IANTAIHUH.

Bun wu Bugoo6pazoBanue. Kpurepum Buga. OcHoBHble (OpMBI  BHI000pa30BaHUS:
reorpagpuueckoe, 3K0JI0rHYecKoe.



Maxkpossomronst. DopMbl  3BoNIONMM:  (UIETHYECKAs, IUBEPreHTHas, KOHBEPreHTHas,
napajuienpHas. HeoOpaTuMoCTh 3BONIOIUH.

[IpoucxoxaeHue OoT HecleNUAIM3UPOBaHHBIX IpenkoB. lIporpeccupyromas crienuanu3anus.
AJlanTuBHAs paguanus.

JdemMoHcTpanum:

[Toptpetsr: K. Jlunneit, XK. b. Jlamapk, Y. lapsun, B. O. Kopanesckuii, K. M. bap, O.
I'exkenb, @. Mromep, A. H. Cesepiios.

Tabmuipl u cxeMbl: «Pa3BuTHE OpraHMYECKOro Mupa Ha 3emiie», «3apOoAbIIIM MO03BOHOYHBIX
KHUBOTHBIX», «Apxeontepukc», «Dopmbel O00ppOBI 3a cyliecTBOBaHHE», «EcTeCTBEHHBIH 0TOODPY,
«MHorooOpa3ue CcopToB pacTeHHil», «MHoroodpasue mopoa KHUBOTHBIX», «llomynsiuny,
«MyTanoHHasi HM3MEHUYUBOCTHY», «ApoMop¢o3bl», «Mnumoananramumn», «OOmas aereHepanus»,
«IBmxynme cuibl sBommonnny, «Kapra-cxema mapmipyra myremectsus Y. Jlapsunay», «bopbOa 3a
cymectBoBanuey», «llpucnocobieHHOCTs oOpraHu3smMoBy», «l'eorpaduueckoe BHI000pA30BAHUE,
«DKOJIOTUYECKOE BUI000PA30BAHHE.

ObopynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMU THIIAMU OKpPAacKd, HaOOp IUIONOB U
ceMsiH, koJutekiusi «l[Ipumepbl 3alIMTHBIX MPHUCIOCOOJICHHUHN Yy >KMBOTHBIX», MojAenb «OCHOBHBIE
HaIpaBJICHUs IBOJIIOLUNY», 00bEMHAs MoJielb «CTPOEHHE TOJIOBHOIO MO3Ia MTO3BOHOYHBIX».

buoreorpaduueckas kapta Mupa, Kouiekius «®opMbl COXPAaHHOCTH MCKOIMAEMBIX YKMBOTHBIX
U pacTeHuil», monenp ammumkanusa «llepekpéct xpomocom», BiaxHble npenaparbl «Pa3zButue
Hacekomoro», «Pa3Butue nArymku», MukporpemnapaT «/pozoduna» (Hopma, mMyTanuu (GOpPMBI
KpBUIbEB U OKPACKU TEJIA).

JlaGoparopHble H NpaKTUYecKue padoThbl:

JIaGoparopnas padota Ne 1. «CpaBHeHHE BHIIOB 110 MOP(HOIOTHIECKOMY KPHUTEPHIOY.

Jlaboparopuass pabora Ne 2. «Onucanue mTPUCIOCOONCHHOCTH OpraHm3smMa u eé
OTHOCHTEJIBHOTO XapaKTepay.

Tema 2. Bo3HuKHOBeHHE M pa3BUTHE KU3HU Ha 3emJie.

JloHayuHble NPEACTABICHUSA O 3apOKICHUM >XKU3HM. HayuHble T'MIOTE3bl BO3HUKHOBEHUS
KU3HM Ha 3emsie: aOuoreHes M MaHCHEpMHUA. XUMHUYEcKass 53BOJIONUSA. AOHOreHHBI CHHTE3
OpPraHMYECKUX BEIIECTB W3 HEOPraHWYEeCKUX. DKCIEPUMEHTAIbHOE MOJATBEP)KICHHE XUMUYECKOMN
sBonmony. HawanbHble aTambl 6uonorunueckoit sBomonnu. ['mmoreza PHK-mupa. @opmuposanue
MEMOpaHHBIX CTPYKTYp U BO3HUKHOBEHHE MPOTOKJIETKH. llepBble KIETKM W HX DSBOJIOLMS.
DopMHUPOBaHNE OCHOBHBIX TPYIIII )KMBBIX OPTaHU3MOB.

PazButue xu3Hu Ha 3emie mo spaMm u nepuoaaMm. Karapxei. Apxeiickas U mpoTepo30McKas
spbl. [laneosoiickas spa u e€ mepuoibl: KeMOPUICKUM, OpJOBUKCKUHA, CHITYPUICKHMA, TEBOHCKUIA,
KaMEHHOYTOJIHBIN, IEPMCKHH.

Me3so30iicKkas 3pa U €€ epruoabl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

KaiiHo3oiickas 3pa u €€ nepuoibl: MaJIeOreHOBbIA, HEOT€HOBBIN, AaHTPOITOI€HOBBIN.

XapakTepucTUKa KiIuMaTa W TEOJIOTMYECKUX IpoueccoB. OCHOBHBIE JTalbl 3BOJIIOLUU
PacTUTEIBHOTO U )KUBOTHOI'O MHpa. ApoMop(o3bl Y pacTeHUH U )KUBOTHBIX. [losgBieHue, pacuBer u
BBIMUpaAHUE TPy )KUBBIX OPraHU3MOB.

Cucrema OpraHM4YecKOoro MHpa Kak OTpakeHHe HBOMOUMHU. OCHOBHBIE CHCTEMATHYECKUE
IpyNIbl OPraHU3MOB.

DBoIoIUs YenoBeka. AHTPONOJIOTUS Kak Hayka. Pa3BuTHe npeacTaBieHuil 0 MPOUCXOXKICHUH
gyenoBeka. MeToapl M3ydeHHs aHTpornoreHesa. CXOACTBAa M pa3ivMyMsl 4ENOBEKAa M JKUBOTHBIX.
CucremMaT4ecKoe MOJI0KEHHUE YEIOBEKa.

JBwxynme cwibl  (dakTopsl) aHTpomoreHeza. HacnencTBeHHass HM3MEHUYMBOCTh U
ecTecTBeHHbIN 0TOOp. OOIIeCTBEHHbI 00pa3 >KW3HM, M3TOTOBJIEHHE OpPYAUN TpyAa, MBIIIJICHHE,
pedsb.

OCHOBHBIE CTaIMM M BETBU IBOJIIOIIMN YEJIOBEKA: aBCTPAIONUTEKH, YermoBek ymenbii, YenoBek
npAMOXOJAIniA, YenoBek HeaHaepTalibCkuii, UenoBek pazymusblii. Haxoku ucKomaeMbIX OCTaTKOB,
BpeMs CYIIECTBOBaHUS, 00JIaCTh pacpoCTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIHSI.



Yenoseueckne packl. OCHOBHBIE OOJBIIME pachl: €BporeoujHas (eBpasHiickas), HErpo-
aBCTpaJIOU THAS (’xBaToOpHabHAN), MOHTOJIOHTHAS (a3maTcko-aMepUKaHCKas). YepTol
MPUCIIOCOOJICHHOCTH MPEACTABUTENCH YeIOBEYECKUX pac K YCIOBUSAM CyIIeCTBOBaHMA. EJMHCTBO
yenoBeueckux pac. Kputuka pacusma.

JdemMoHcTpanum:

[Toptpetsr: @. Penu, JI. ITactep, A. U. Onapun, C. Muiep, I'. FOpu, Y. dapBuH.

Tabmuubl u cxembl: «Bo3nukHoBenue CosiHeUHOUN cuCTeMbl», «Pa3BUTHE OpPraHMYEeCcKOro
mupa», «PacturenpHas kierka», <«KuBoTHas  kierka», «lIpokapuoTuyeckas — KieTKay,
«CoBpeMeHHasi CHCTEMa OpPraHMYecKOro Mmupa», «CpaBHEHUE AHATOMUYECKMX YEPT CTPOECHMS
YellioBeKa W 4YelIOBEKOOOpa3HBIX 00e3bsiH», «OCHOBHBIE MeCTa NaJIEOHTOJOTHYECKHX HaXOIO0K
MPEJKOB COBPEMEHHOIO 4YeNOBeKa», «JllpeBHeimme Jroan», «peBaue moan», «llepBbie
COBPEMEHHBIE JIFOIN», «HUeloBeuecKre pachb».

Ob6opynoBanue: wmymspku — «[Ipoucxoxaenne  4enmoBeka»  (OIOCTBI  aBCTpaJIONUTEKA,
MUTEKaHTPOIa, HeaHAepTaliblla, KpPOMaHbOHIIA), CJICNIKH WIM H300paXeHHUS KaMEHHBIX OpYAHid
MEPBOOBITHOTO YEJIOBEKa (KaMHU-YOMIEPHl, pyOmia, ckpebia), TeOXpOHOJOTHYecKas Taliuua,
KoJuIeKUUs «@OpMbI COXPaHHOCTH UCKOMAEMBbIX KUBOTHBIX U PACTCHUII.

JlaGopaTopHble U NPaKTHYeCKUE PadoThI:

[Ipaktuueckas pabora Ne 1. «M3ydeHHe HCKOMAEMBbIX OCTAaTKOB PACTEHHM W >KMBOTHBIX B
KOJUIEKLIASX».

DKCKypcusi «IBOJIOLUA OpraHMYecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAayYHBIM WU
KpaeBeIueCKHil My3eil).

Tema 3. Opranu3mbl U OKpPYKAKIIAS cpeaa.

DKoJorus Kak HayKa. 3aJjaud U pa3lelibl 3KOJOTuu. MeTobl HKOJIOTMYECKUX HCCIEA0BaHUM.
DKOJIOTHYECKOE MUPOBO33PEHHE COBPEMEHHOI'O YEJIOBEKA.

Cpenbl oOuTaHus OpraHU3MOB: BOJIHAS, HA3eMHO-BO3/1yIlIHAs, MMOYBEHHAs,
BHYTPUOpPraHU3MEHHasl.

Okonoruveckne ¢akropel. Krmaccudukamus sxomorndeckux (GakToOpoB: aOMOTHUYECKUE,
OMOTHYECKHE U aHTpONoreHHbIe. J{eficTBHE 2KOIOrnYeckux (PakTopoB Ha OPraHU3MBbI.

AOGuoTtndeckue (pakTophl: CBET, TEMIIEpaTypa, BIaKHOCTh. DoTonepuoausm. [Ipucnocodnenns
OpPraHM3MOB K JIEUCTBHUIO abnoTHYecKuX (hakTopoB. buonornueckrue puTMel.

buotnueckue dakTopsl. Buasl OMOTHYECKUX B3aUMOICHCTBUN: KOHKYPEHIIHS, XUIIIHUYECTBO,
cumbuo3 u ero Qopmsl. [lapasutusMm, koomeparusi, MyTyalausM, KOMMEHCAIN3M (KBapTHPAHCTBO,
HaxJeOHUYECTBO). AMEHCaNu3M, HEUTpaiu3M. 3HaUYeHHE OHOTUYECKMX B3aUMOJEHCTBUNA IS
CYIIECTBOBAHMS OPraHU3MOB B TIPUPOJIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE  XapaKTepUCTUKW nomynsauud. OCHOBHbIE TOKa3aTeNu  MOIYJISIHU:
YUCJIEHHOCTb, MIIOTHOCTb, POXKAAEMOCTb, CMEPTHOCTb, IPUPOCT, MUTpanus. J[uHaMuKa 4YMCI€HHOCTH
MOMYJISIIUY U €€ Perysusl.

JdemoncTpanum:

[Hoptpetsl: A. I'ym6onbar, K. ®@. Pynse, O. ['ekkens.

Tabmumer 1 cxemsl: kapTa «lIpupoansie 30HBI 3emnu», «Cpenbl OOUTaHHS OPTaHU3MOBY,
«Dotonepuoanzmy, «llomymsumny, «3aKOHOMEPHOCTH POCTa YUCIECHHOCTH MOMYJISIIMA HHPY30pHH -
Tydenskuy, «[lumessie nenu.

JlaGoparopHble U NpaKkTUYecKue padoTbl:

JIaGoparopnast pabora Ne 3. «Mopddonornueckue 0coOEHHOCTH PAaCTeHHUH W3 pa3HBIX MECT
oOUTaHHSNY.

JlaboparopHast pabota Ne 4. «BnusiHue cBETa Ha POCT M PA3BUTHE YEPEHKOB KOJIEYCay.

[TpakTrueckas padota Ne 2. «[Toacd€T MIOTHOCTH MOMYJISAINN pa3HBIX BUIOB PACTCHHIN.

Tema 4. CooOmecTBa U IKOJIOTHYECKHE CHCTEMBbI.

CoobmecTBo opranu3mMoB — O6uorieHo3. CTpyKTypsl OMOIIEHO3a: BHIOBas, MPOCTPAHCTBEHHAS,
Tpoduueckas (muesasi). Buasl-nomuHanTel. CBs31 B OHOIIEHO3E.



Dkonoruveckre cucreMbl (d9kocuctembl). [loHsiTHe 00 »dKOocWcTeMe W OHOreoleHo3e.
OyHKIMOHAIbHBIE KOMIIOHEHTHI KOCHUCTEMBI: MPOIYLIEHTHI, KOHCYMEHTHI, peAyleHThl. Kpyrosopot
BEIIECTB U NIOTOK YHEPTUU B dKocucTeMe. Tpoduueckue (MUIIEBHIE) YPOBHH 3KOCUCTEMBI. [IuieBbie
uenu u cetd. OCHOBHBIE TIOKAa3aTeNM OHKOCHCTEMBbI: Ouomacca, NPOAYKLHUA. OKOJIOTHYECKHE
NUPaMUABL.  TPOAYKIMH, YUCIEHHOCTH, Ouomacchl. CBOHCTBAa 9KOCHCTEM: YCTOWYHMBOCTD,
camoperysnus, pazsutue. Cykieccus.

[IpuponHble  3KOCUCTEMBI. OKOCHCTEMBI O03€p M peK. OKocucTeMa XBOMHOIO WU
LIMPOKOJIMCTBEHHOTO Jieca.

AHTpONOTEHHBIE 3KOCHCTEMBI. ATpPOIKOCHUCTEMBI. YpOosKkocucTembl. buonorndeckoe u
XO035IIICTBEHHOE 3HaYEHHE arpOIKOCHUCTEM B YPOOIKOCHCTEM.

buopasznoobpaszue kak (akrop ycroWuuBocTH 3KocucTeM. CoxpaHeHHe OHOJIOTHYECKOTO
pa3zHooOpa3us Ha 3emuie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuiisl, coctaB u cTpykrypa ouocdepsl. Kusoe
BelecTBO U ero pyHkuuu. OcobeHHocTr OMocdeprl Kak ri1odaaIbHONM SKOCUCTEMBI. J(uHaMudeckoe
paBHOBecHe U 00paTHas CBs3b B Onocdepe.

KpyroBopotsl BemiecTB U OHOT€OXMMUYECKHE IUKJIBI JJIEMEHTOB (yriepona, a3oTa).
3oHanpHOCTH OHochepsl. OCHOBHBIEC OMOMBI CYIITH.

UYenoBeuecTBO B Ouoctepe 3eminu. AHTPONOTreHHble M3MeHeHus B Ouocdepe. ['mobanbHbIE
9KOJIOTMUYECKUE TTPOOIIEMBI.

CocymniectBoBanue npupoisl U yenoBedecTBa. CoxpaHeHue OMOpazHOOOpa3usi Kak OCHOBA
ycroiuuBocTu Ouocdepbl. OCHOBAa palMOHAIBHOTO YIPAaBIEHUsS HNPUPOJHBIMH pECypcaMu U HX
ucrnoib30BaHue. JlocTikeHus: OMOJIOTHH U OXpaHa MPUPOIBI.

JdemoHcTpaumnu:

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

Tabmuupsl u cxembl: «[Iumesbie 1enu», «buoneHo3: cocrtaB U CTpykTypa», «lIpupoansie
coobmiectBay, «llemu muTaHUsA», «OKoNoruueckas mnupamugay, «buocdepa U  uUeTOBEK»,
«IKOocHCTEMa MIUPOKOIMCTBEHHOTO Jiecay, «DKOCUCTEMA XBOWHOTO Jeca», «buoieno3 Bomoémay,
«ArponeHo3», «[IpuMepHbIe aHTPOTIOTeHHbBIE BO3ACUCTBUS HA MPUPOY», «BaxkHele ncTouHuKu
3arpsi3HEHUs] BO3AyXa U TPYHTOBBIX Boa», «llouBa — BakHelmas cocTaBistomias Ouocdepsiy,
«DaxTopsl aerpananuu nousy, «IlapHuKoBbIi 3pdpexTy, «PaKkTopsl paaHOaKTUBHOIO 3arpsi3HEHUs
ouocdepni», «Obmas cTpykrypa ouochepnr», «Pacnpocrpanenue xu3nu B ouochepe», «O30HOBBII
sKpaH 6uochepr», «Kpyrosoport yriepona B buochepe», «KpyroBopot a3ora B Ipupoae».

Ob6opynoBanue: Mojenb-anmiaukanus «Tunudnaele OHoLEHO3bl», repbapuil «PactutenbHble
cooOuiecTBa», Komekuun «buoneno3», «Bpeaurenn BakHEHIINX — CEIbCKOXO3SIMCTBEHHBIX
KyIbTyp», TepOapuum U KOJUIEKIMM PpAcCTeHMH U JKUBOTHBIX, MPUHAAIEKAIUE K Pa3HbIM
HKOJIOTHYECKUM TpynnaMm ojaHoro Buja, Kpachas kuura Poccuiickoit deneparuu, n3o0pakeHHs
OXpPaHSIEMBIX BUJIOB PACTEHHH U )KUBOTHBIX.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA ITPOITPAMMBI 110 BHUOJIOTMM HA
FA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHUMA

Cormacao ®I'OC COO, ycraHaBnuBalTCS TpeOOBaHUA K pe3yJbTaTaM OCBOCHUS
00yJaroIMMUCS TPOTPaMM CPEIHEro OOMIer0 O0Opa3oBaHUs: JIMYHOCTHBIM, METANPEAMETHBIM H
MIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B crpykType JAMYHOCTHBIX pE3yNbTaTOB OCBOEHUsA mpeamera «buosorus» BbIIEIECHBI
CIIEYIOIINE COCTABIISIONINE: OCO3HAHNE O0YUYaIOIIUMUCS POCCUICKON TPaKIaHCKOW MIICHTUYHOCTH
— FOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIBHOCTH U CaMOOINPEIEICHUI0, HATMYUE MOTUBALIUM K
00y4eHHI0 OMOJIOTHH, LIEJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOESKICHHMI JTUYHOCTH HA OCHOBE
KJIFOUEBBIX LIEHHOCTEH M UCTOPUUECKUX TPAJULUN pa3BUTUSL OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTD U
CIOCOOHOCTh OOYYAIOLINXCS PYKOBOACTBOBATHCA B CBOCH JEATEIBHOCTU IIEHHOCTHO-CMBICIOBBIMH
YCTaHOBKAMHU, NPUCYIIUMH CHUCTEME OHOJIOrMYECKOro OOpa30BaHMsI, HAJUYHUE HKOJIOTMYECKOTO
[IPaBOCO3HAHUs, CIOCOOHOCTH CTAaBUTh LI€JIN U CTPOUTD KU3HEHHBIE IIJIAHBbI.

JIndHOCTHBIE PE3yNbTaThl OCBOEHUS IpeaMeTa «bHoaorusy) qocTUraroTcs B €AMHCTBE Y4eOHOM
U BOCIHTATEIBHOM JACATEIBHOCTH B  COOTBETCTBMM C  TPAJWLHAOHHBIMH  POCCHUCKUMU
COLIMOKYJBTYPHBIMUA, HCTOPUYECKMMH U JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMHM, NPUHATHIMU B
oOIIecTBE NpaBWJIAMH M HOPMAaMH TIOBEACHUS M CIIOCOOCTBYIOT MpoIleccaM CaMOIIO3HAHHMA,
CaMOBOCIIUTAHUs M CaMOPA3BUTHUSA, PA3BUTUS BHYTPEHHEH IMO3MIMHM JIMYHOCTH, NAaTPUOTHU3MA,
YBOXKEHHs K 3aKOHY M IPABOIOPSAAKY, YEJIOBEKY Tpyla M CTapuieMy IOKOJEHHUIO, B3aMMHOIO
yYBa)KEHHUS, OEPEKHOTO OTHOLIECHUS K KYIbTYPHOMY HACIEAHIO U TPaIUIHMsIM MHOTOHAIMOHAIBEHOTO
Hapoza Poccuiickoi @enepannu, NpUpoJe U OKPYKAIOLIEH cpee.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS ydeOHoro mnpeamera «buonorus» TOMKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYyYaromMXcs PYKOBOJCTBOBAThCS C(HOPMHPOBAHHOW BHYTpPEHHEM
MO3ULMEN JINYHOCTH, CUCTEMOM LIEHHOCTHBIX OPHUEHTAllMM, MO3UTHBHBIX BHYTPEHHUX YOEKICHU,
COOTBETCTBYIOLINX TPAJUIMOHHBIM LIEHHOCTSM POCCHMCKOro OOIIecTBa, pacUIMpeHHe >KH3HEHHOTO
ONBITA W OIBITA JACATEIBHOCTH B IIPOLIECCE PEAIM3ALMN OCHOBHBIX HAIPABJICHUM BOCIIMTATEIBHON
NEeATEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:KIaHCKOro BOCIMTAHMS:

C(OPMHUPOBAHHOCTh I'PAXKJIAHCKON MO3UIIMU 00YYaIOIIErocss Kak akTUBHOTO U OTBETCTBEHHOT'O
YJIeHa POCCUICKOro 0011eCTBa;

OCO3HaHME CBOMX KOHCTHTYLIMOHHBIX TIpaB M OOS3aHHOCTEH, YBaXCHHE 3aKOHA U
MIPaBONOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JEATENLHOCTU MPU CO3JIaHUM YYEOHBIX MPOEKTOB,
pelIeHnr y4yeOHbIX U TO3HABATENIbHBIX 33/1a4, BBIIOJHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh ONPEAEATh COOCTBEHHYIO MO3UIUIO 110 OTHOLICHHUIO K SIBJIEHUSM COBPEMEHHOMN
JKU3HU U O0BICHSTE €€;

YMEHHUE YUUTBIBaTh B CBOUX JEHCTBUSAX HEOOXOIUMOCTb KOHCTPYKTHBHOTO B3aUMOJEHCTBHUS
JOJeH ¢ pa3HbIMU YOEXKICHUSIMH, KYJIbTYPHBIMHU IIEHHOCTSIMHU M COI[HAJIBHBIM TOJIOKEHHEM;

TOTOBHOCTb K COTPYAHMYECTBY B IIPOLIECCE COBMECTHOI'O BBIMOJIHEHUS Y4eOHBIX,
ITO3HABATEJIBHBIX M MCCIENOBATEIbCKUX 33]a4, YBAXUTEIBHOTO OTHOLIEHUS! K MHEHHIO OIIIOHEHTOB
pu 00CYXIE€HUH CITIOPHBIX BOIPOCOB OHOJIOTHYECKOTO COJIEPIKaAHMS;

TOTOBHOCTb K T'YMaHUTapHOW U BOJIOHTEPCKOM JI€ATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUNUCKONW TPaX]TAHCKON HICHTUYHOCTH, MATPUOTH3MA, YBAKEHUS K
CBOEMY HapoJly, 4yBCTBAa OTBETCTBEHHOCTH Iepel PonnHOM, ropocTu 3a cBou Kpal, cBoro Ponuny,
CBOH SI3BIK M KYJIBTYPY, IPOLUIOE U HACTOSIIIEe MHOTOHAIMOHAJIBHOTO Hapoaa Poceny;



LIEHHOCTHOE OTHOLIEHHE K MPUPOJHOMY HACIEIUIO M MaMATHUKAM IPUPOABI, JOCTHKEHUSIM
Poccun B Hayke, HCKycCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIOCOOHOCTH OIICHHMBATh BKJIAJ POCCHHMCKHMX YYEHBIX B CTAHOBJIICHHE W Pa3BUTHE OHOJIOTHH,
MMOHUMAaHUSI 3HAYE€HUs OMOJIOTUYU B MO3HAHUH 3aKOHOB MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO
o0111eCTBA;

ujeitHas yoexxAEHHOCTh, TOTOBHOCTh K CIYXeHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTH 32
ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHME AYXOBHBIX LIECHHOCTEN POCCUICKOr0 HApOaa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO ITOBEACHMUS,;

CIOCOOHOCTh OIEHMBATH CHTYAllMI0 W MPUHUMATh OCO3HAHHBIC PELICHHS, OPHEHTUPYSICH Ha
MOpPaJIbHO-HPaBCTBEHHbBIE HOPMBI U LIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJIa B MOCTPOSHHE YCTOWYMBOTO OYAYILEro;

OTBETCTBEHHOE OTHOUIEHUE K CBOMM DPOJUTENSAM, CO3JAAHUI0 CEMbH HAa OCHOBE OCO3HAHHOTO
IIPUHATHS LEHHOCTEN CEMENHOM KU3HU B COOTBETCTBUHU € TPaAULIMAMU HApoaoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOUIEHHE K MHpY, BKJIIOYash 3CTETUKY ObITa, HAYYHOIO M TEXHHUYECKOIO
TBOPUYECTBA, CIIOPTa, TPYAA, OOIIECTBEHHBIX OTHOIICHHIA;

[TOHMMAaHHUE SYMOLIMOHAJIBHOTO BO3AEUCTBUS JKUBOU NMPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAXKEHUIO B Pa3HBIX BUJIAX HUCKYCCTBA, CTPEMIICHHUE MPOSIBIATH KauecTBa
TBOPUYECKOMN JTUYHOCTH;

5) ¢pusznuyeckoro BocnuTanus, GOPMUPOBAHUS KYJIbTYPhI 310POBbS U IMOIHOHAJIBHOIO
Os1aromostyums:

MOHUMAaHWE U pealln3alus 3J0pOBOTO M 0Oe30macHoro odpasza >KM3HM (3I0pOBOE MHUTAHUE,
COOJIIOJICHNE TUTHEHUYECKUX NpPaBWI M HOpPM, COATaHCHUPOBAHHBIM PEXUM 3aHATHH M OTIBIXA,
perynspHas pusndeckasi akTUBHOCTb), O€pPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (PH3MUECKOMY U ICHXUYECKOMY 370POBBIO;

MMOHMMAaHKE LIEHHOCTHU MPaBWJI UHIUBUYaTbHOTO U KOJUIEKTUBHOTO 0€30MacHOrO MOBEACHUS B
CUTYalUsX, YTPOXKAIOLIUX 3/I0POBBIO U KHU3HU JIIOJIEH;

OCO3HaHME TIOCNIEJACTBUA M HENpPUATHS BpEIHBIX MPHUBBIYEK (YNOTpPeOJEeHUs alKoroJs,
HapKOTHUKOB, KYpPEHHUS);

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYAY, OCO3HaHUE [IEHHOCTH MacTepPCTBa, TPYAOTI00HE;

TOTOBHOCTh K AKTHUBHOM JESATEIBHOCTH TEXHOJIOTMUECKOM M COLMAIbHON HAlpaBICHHOCTH,
CIOCOOHOCTh MHMIIMUPOBATh, IUTAHUPOBATh U CAMOCTOSITENIBHO BBIITOJIHATH TAKYIO 1€ATEIbHOCTD;

UHTEpEC K pa3iuyHbIM cdepam NpodhecCHOHAIBHOM JesITeIbHOCTH, YMEHHE COBEpIIaTh
OCO3HaAHHBIN BRIOOp OyayIiei npodeccun U peaTn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TJIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO M caMOOOPa30BAHUIO Ha MPOTSHKEHUH BCEH )KU3HU;

7) 3K0JI0TrMY€eCKOT0 BOCIIMTAHMS:

HKOJIOTUYECKU I1eJIecCO00pa3HOe OTHOIIEHHE K TMPHPOJIe KaK HCTOYHUKY KH3HM Ha 3eMile,
OCHOBE €€ CYIIIECTBOBaHMUS,

MOBBIIIEHUE YPOBHS HKOJOTHYECKOM KyJIbTYpbl: MPUOOPETEHHE OIbITa IUIAHUPOBAHMS
MTOCTYIKOB M OLIEHKU WX BO3MOXHBIX IMOCJIEICTBUM JJIs1 OKPY>KAIOILEN CpeJibl;

0CO3HaHME TTI00AILHOTO XapaKTepa 3KOJIOIMYECKUX Mpo0IeM U IMyTel UX pelIeHus;

CIOCOOHOCTH MCIIONIB30BATh MPHOOpETaeMble IPU U3YYEHUU OMOJIOTHH 3HAHUSI U YMEHUS IpU
peleHnH NpoOsieM, CBSI3aHHBIX C PAIMOHAJIBHBIM IMPHUPOJOIONIB30BAaHUEM (COOJIOJICHUE IMPAaBUI
MOBE/ICHUS B MPUPOJIE, HAMIPABJICHHBIX Ha COXPAaHEHHE PaBHOBECHS B IKOCHCTEMaX, OXpaHy BHJIOB,
sKocHuCcTeM, Orochepsl);

AKTUBHOE HENIPUATHE ACHCTBUMN, IPUHOCAIINX BPEI OKPYKAIOIIEH MPUPOIHON Cpelie, YMEHHE
IIPOTHO3UPOBATh HEOJATOMPUATHBIE SKOJIOIMYECKHE MOCIEACTBUS MPEANPUHUMAEMBIX NEHCTBUN U
MPe0TBPALIATh UX;



HAJIMYAE PA3BUTOTO IKOJOTMYECKOTO MBIIUICHUS, 3KOJOTHYECKOM KYJbTYpbI, OIIbITA
JEATEIbHOCTH ~ AKOJIOTMYECKOM  HANpaBJIEHHOCTH, YMEHHMSI  PYKOBOJCTBOBaTbCS MMHU B
[M03HABATEJIbHOM, KOMMYHUKATUBHOW M COLMAJIbHOW IPAKTUKE, TOTOBHOCTM K YYacTHIO B
MPAKTUYECKOM EeSATEIbHOCTH SKOJIOTMYECKOM HAIPaBIECHHOCTH;

8) HeHHOCTH HAYYHOI0 O3HAHUS:

c(hOPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HAyKH ¥ OOINECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JHAJOre KYyJIbTyp, CIIOCOOCTBYIOMIIETO
OCO3HAHMIO CBOETO MECTa B MOJIMKYJILTYPHOM MHUPE;

COBEPILECHCTBOBAHUE SI3BIKOBOM M YMTATENILCKOW KYyJIbTYpbl KaK CPEICTBA B3aWMOJICHCTBHUS
MEXK]1Y JIIOJIbMU U TTIO3HAHUS MUPA;

MOHUMaHue crenuduky OWOJIOTHMH KaK HayKd, OCO3HaHus €€ poird B (OPMUPOBAHUU
palMOHAIPHOTO HAYYHOTO MBIIIICHUS, CO3JaHMH IIEJIOCTHOTO IPEACTABICHHUS 00 OKpPY)KaIoIeM
MHUpE KaK O €IUHCTBE MPUPOJIbI, YEIIOBEKA U OOIIECTBA, B IIO3HAHUU MTPUPOIHBIX 3aKOHOMEPHOCTEH U
perieHruu Ipo0IeM COXpaHSHHS TPUPOTHOTO PABHOBECHSI;

yOeXAEHHOCTh B 3HAYMMOCTH OHWOJOTHU Ui COBPEMEHHOW NHMBWJIM3ALMU: OOECTICUCHUS
HOBOTO YpPOBHSI Pa3BUTHUSI MEIMIIMHBI, CO3JaHHE MEPCIEKTHUBHBIX OHMOTEXHOJOTHH, CIOCOOHBIX
pelaTh pecypcHble MPOOJIEMbI Pa3BUTHs YEIOBEUYECTBA, IMOWCKA IMYTEH BBIXOJA W3 TJIOOATBHBIX
9KOJIOTHUECKUX MpobieM U oOecmedeHus Mepexoia K YCTOHYMBOMY Pa3BUTHIO, PAIlMOHATBHOMY
WCIIOJIB30BAHUIO MIPUPOJIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B TOMYyYEHUH OHOJNOTMYECKUX 3HAHWK B LENAX MOBBIIICHHS 001t
KYJIbTYpbl, €CTECTBEHHO-HAy4YHOW T'PAaMOTHOCTH, KaK COCTaBHOW YacTh (PyHKIHOHATHHOU
IPaMOTHOCTH O0y4aromuxcs, GopMUpyeMOil IPU U3y4eHUN OUOJIOTUH;

IIOHMMAHUE CYIIHOCTH METOAOB II0O3HAHUSA, MCIOJB3YEMBIX B €CTECTBEHHBIX HAYKaX,
CIIOCOOHOCTH  HCIOJNB30BaTh TOJy4aeMmble 3HAHUA JUIsI aHalu3a W OOBSCHEHUS SBICHHIA
OKPY’KaIOIIET0 MHUpa W TPOUCXOASIMX B HEM HM3MEHEHHWH, yMEHUE JelaTb OOOCHOBAaHHbBIC
3aKJIFOUEHHUS Ha OCHOBE Hay4YHBIX (DaKTOB M UMEIOIIMUXCS JAHHBIX C IENbI0 MOMyYeHUS! JOCTOBEPHBIX
BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSATEIILHO UCIIOJIB30BAaTh OMOJIOTUYECKHIE 3HAHUS JJIS PEIISHUs MPo0OJIeM B
peaNbHBIX KU3HEHHBIX CUTYaIIMSIX;

OCO3HAHME ILIEHHOCTH HAy4YHOM JESITEIbHOCTH, TOTOBHOCTH OCYILIECTBIISATH IPOEKTHYIO U
HCCIIEIOBATENBCKYIO IEATEIbHOCTh MHANBHUIYAJIbHO U B TPYIIIE;

TOTOBHOCTh U CIOCOOHOCTh K HEMPEpPHIBHOMY O00pa30BaHUI0O U CaMOOOpPa30BaHHIO, K
AKTUBHOMY TIOJIYYEHUIO HOBBIX 3HAaHUW TI0 OWOJOTHHM B COOTBETCTBUU C IKU3HEHHBIMU
MOTPEOHOCTSAMHU.

METAINIPEJMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3yJabTaThl OCBOEHHUS Yy4eOHOro mpenmeTra «buONOTHS») BKIIOYAIOT:
3HaUMMble Ui (OPMHPOBAHMSI ~ MHUPOBO33PEHUS  OOYYAIONIUXCS  MEXIUCIUTIIMHAPHBIC
(MeXIpeIMeTHbIE) O0IeHAyYHbIEC TMOHSATHUS, OTPAXKAIOIINE IIETOCTHOCTh HAYYHOUW KapTHUHBI MUpPA U
cnenuduKy METOJIOB TO3HAHMS, HCIOJIb3yeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, JHEPrus,
SIBIIGHUE, TIPOIIeCcC, CUCTeMa, HAYUHBIH (PAaKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
WccaeoBaHue, HAOMIOJCHWE, W3MEpPEHUE, HIKCIIEPUMEHT W JIPYruX), YHUBEpCaJIbHBIC Y4eOHBIC
NeicTBUS (MIO3HABaTEIbHBIE, KOMMYHUKATUBHBIE, PETYISTUBHBIC), 0O0ecrieunBaroIre GopMUpoBaHHe
(YHKIIMOHATBFHOM T'PAaMOTHOCTH H  COITMAJIBHOW KOMIIETEHIIMH OOYYArOIIMXCS, CIOCOOHOCTh
00y4aroluXcsl UCIOJIb30BaTh OCBOEHHBIE MEXKIUCIUIIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS H
YHUBEpCalIbHbIC YIeOHBIC JCHCTBUS B MIO3HABATEIFHON U COITMATTLHOM MPAKTHKE.

MeTtanpeaMeTHbIe pe3yabTaThl OCBOSHUS MPOTPAMMBI CPETHEro 00IIeT0 00pa30BaHUS JOMKHBI
OTpaXkaTh:

OBJajieHHe YHUBEPCAJIbHBIMYU Y4eOHBIMU NMO3HABATEIbHBIMHU J1eHCTBUAMM:

1) 6a3oBbIe JJOrHYeCKHeE TeHCTBHUS:



CaMOCTOSITENTLHO  (POPMYJIHpPOBATh M aKTyalH3UpOBaTh MpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

WCIIOB30BaTh MPU OCBOCHUU 3HAHUN MPUEMBI JIOTMUECKOTO MBINLICHUS (aHAIU3a, CUHTE3a,
CpaBHEHUs, KiIacCU(pUKAIMU, 0000IIEHNS), pAaCKPBIBATh CMBICII OMOJIOTUYECKUX MOHATUN (BBIICIATH
WX XapaKTepHbIC MPU3HAKU, YCTAHABIMBATH CBSI3U C IPYTUMHU IMOHSATHUSIMHU);

ONpeAeNsATh LENu JIeATENbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX JIOCTHXKEHUS,
COOTHOCHUTB PE3YJIbTATHI ACITEIBHOCTU C MMOCTABICHHBIMU 1IEJISIMHU;

HCIOJIb30BaTh OMOJOTMYECKHUE MOHATHS 17151 O0BsICHEHUSI (DAKTOB U SBJICHUM KUBOM MPUPOIBL;

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYKTUBHBIC, NETYKTUBHBIC, 110 AHAJIOTHH), BBISBIISTH
3aKOHOMEPHOCTH U TPOTHBOPEYMS] B PACCMaTPUBAEMbIX SIBJICHUAX, (DOPMYIHpPOBATH BBIBOJABI U
3aKJIIOYEHUS;

MPUMEHSITh CXEMHO-MOJIENIbHBIE CPEACTBA JJIsi TPEICTABICHUS CYIIECTBEHHBIX CBs3eH U
OTHONIICHUH B HW3Yy4aeMbIX OHMOJOTHMYECKUX OOBEKTaX, a TaKXKe MPOTUBOPEUYHI pPa3HOrO poja,
BBISIBJICHHBIX B PA3JIMYHBIX HH()OPMALIMOHHBIX HCTOUHUKAX;

pa3pabarbiBaTh IJIaH pemieHus: MpoOIeMbl ¢ yUETOM aHAIM3a UMEIONIUXCS MATCPUATBHBIX H
HeMaTepuaIbHBIX PECypCOB;

BHOCUTh KOPPEKTUBBI B JICATEIHHOCTh, OIICHWBATH COOTBETCTBHE PE3yJIbTaTOB IEJISM,
OLICHHUBATh PUCKU MOCIEICTBUHN AEITEIbHOCTH;

KOOPJIWHUPOBATh W BBINOJNHATH pPabOTy B YCIOBHSAX PEATbHOrO, BHPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

pa3BHUBATh KPEATUBHOE MBIIICHUE ITPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHIE A€ CTBHA:

BJIAJICTh HABBIKAMH Y4YEOHO-UCCIEOBATEIIbCKOM W TIPOEKTHOWU JEeATEIbHOCTH, HaBBIKAMU
paspeiieHuss mpoOsieM, CHOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSTEIBHOMY IIOMCKY METOJOB
pEIICHUS TPAKTUIECKUX 3329, IPUMEHCHHUIO Pa3IMYHbIX METOJIOB IO3HAHUS;

UCIOJIb30BaTh Pa3IMYHbIE BHJABI JEATEIBHOCTH IO TMOJYYEHHIO HOBOTO 3HAHHUA, €ro
WHTEPIIPETAIINH, MPEOOPa30BaHUI0O W TMPUMCHCHHIO B YYCOHBIX CHUTYyallHsX, B TOM YHCIE MPH
CO3/IaHUU YYEOHBIX U COIMAIIBHBIX IPOEKTOB;

(dbopMUpOBaTh HAYYHBIA THIT MBINUICHUS, BIAJCTh HAYYHOW TEPMUHOJIOTHEH, KITFOUEBBIMH
MOHATHSIMH U METOJIaMU;

CTaBUTh W (OPMYIHPOBATH COOCTBEHHBIE 3a/Jaud B OOpa30BaTEIbHON JCATEIHHOCTU H
KU3HEHHBIX CUTYaIIHIX;

BBISIBJISTH NTPUYUHHO-CIICJCTBCHHBIE CBS3M W aKTYaJIM3UPOBATH 3aJady, BBIJIBUTATh THIIOTE3Y
e€ pelIeHust, HaXOUTh apTYMEHTBI JJIs JOKa3aTeNIbCTBAa CBOMX YTBEPKACHUIA, 3a]1aBaTh MapaMeTphl U
KPUTEPHUH PEIICHUS;

aHAIIM3UPOBATh MOMyYEHHBIC B XOJI€ PEUICHHS 33aJ]aui Pe3yNIbTaThl, KpUTUYECKU OIICHUBATh UX
JIOCTOBEPHOCTH, TPOTHO3UPOBATH H3MEHEHHUE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CHTYAIlUsM, OIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYIIECTBJISITh IICJICHANPABICHHBIA TOUCK IEepeHOCca CPEACTB U CHOCOOOB JIEHCTBHS B
npodeccroHaNbHYIO Cpeny;

YMETh MEPEHOCUTH 3HAHUS B MIO3HABATEIHHYIO M TIPAKTUYECKYIO 00JIACTH KUZHEICATEIbHOCTH,

yMETb UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTATh HOBBIC HJICH, MPEJIaraTh OPUTHHAIBHBIE TTOJIXO/IBI H PEIICHUS, CTABUTH MTPOOIEMBI
Y 3a71a4i, JOIMYCKAIOIINE aJbTePHATUBHBIEC PEIICHUS.

3) padora ¢ ungopmanmei:

OPUEHTHPOBATHCS B PA3NIMYHBIX HCTOYHHKAX HHQOpMAIMKH (TEeKCTe y4eOHOro mocodwus,
Hay4YHO-TIOMYJISIPHON JUTEpaType, OMOJIOTMYECKUX CJOBApsIX M CIPABOYHUKAX, KOMIIBIOTEPHBIX
0azax mJaHHBIX, B VIHTepHeTe), aHanM3upoBaTh WHGOPMAIMIO PANUYHBIX BHUIOB H (Hopm
MIPEJICTABJICHMSI, KPUTHICCKH OIEHUBATH €€ TOCTOBEPHOCTH M HEIPOTHBOPEUYHUBOCTH;

dbopMynupoBaTh 3ampoChl U TMPUMEHSATh pPa3IUYHBIE METOABI TPU TOUCKE U OTOOpe
Oouosornueckoil nHpopMaIuu, He0OOXOAMMOM JIJIs1 BBITIONHEHUS YI€OHBIX 3a7a4;



npuoOpeTaTh ONBIT HCMOJb30BaHUS HH(GOPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHUH,
COBEpIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIOJIb30BAHUS PA3INYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTHUMAlbHYIO (OpMy MpeacTaBIeHHs  OHOJIOTMYECKON
nHpopManuu (cXembl, rpa@uKu, TUarpaMMbl, TaOJIUIBI, PUCYHKH U JIPYTOE);

UCIOJb30BaTh HAy4yHBIH SA3BIK B KayecTBE CpeICcTBAa MpH paboTe ¢ OHOIOrMYecKOou
uHpopManuen: MPUMEHATh XHUMUYECKHe, (PU3MUecKHe W MaTeMaTU4YecKue 3HAKh M CHMBOJIBI,
dbopmynbl, ab0OpeBHAaTypy, HOMEHKIATypy, WCIONB30BaTh M NPeoOpa3oBBIBATH  3HAKOBO-
CUMBOJIMYECKUE CPEICTBA HATJIATHOCTH;

BJIaJICTh HABBIKAMH PACIIO3HABAHUS U 3aIIUTH MH(POpMaIuu, nHHOPMAIIMOHHON O€3011aCHOCTH
JUYHOCTH.

OgJajieHne YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMM el CTBUSIMU:

1) oomenne:

OCYIIECTBIISATH KOMMYHUKAILIMU BO BCEX cepax >KU3HU, aKTUBHO YYaCTBOBATH B JIUAJIOTE U
JUCKYCCUU TIO CYIIECTBY 00CYX/1aeMoil TeMbl (yMEHHE 33]1aBaTh BOIPOCHI, BHICKA3bIBATh CYKJICHUS
OTHOCHUTEIIFHO BBIMIOJHEHUS TpEAJaracMod 3agaud, y4YUTHIBaTh HHTEPECHl M COIJIACOBAHHOCTH
MO3UIUH IPYrUX YYaCTHUKOB JAMAJIOTA WM JUCKYCCHUH);

pacrio3HaBaTh HeBepOaJbHBIC CPENCTBA OOIICHHUS, MOHUMATh 3HAYCHHUE COIMAJIbHBIX 3HAKOB,
MPEANOCHIOK BO3HUKHOBEHUS KOHGIMKTHBIX CUTYallMid, YMETh CMIr4aThb KOH(DIUKTBI U BECTH
MIEPErOBOPHI;

BIIQ/IETh PA3NIUYHBIMU CIIOCOOAMHU OOIIECHUS U B3aUMOJICHCTBUS, TIOHUMATh HAMEPEHUS JPYTUX
JOACH, TPOSBIATH YBOKUTEIBHOE OTHOIIEHHE K COOECeAHMKY W B KOPPEKTHOH (opme
(GbopMyIHUpOBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JOTMYHO U3JaraTh CBOIO TOUKY 3PEHUS C UCIIOJIH30BAHUEM SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAsI 1eSiITeJIbHOCTD:

MOHMMAaTh W HWCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW WM WHAWBUAYAJIBHOW pPabOTHI TpHU
pelieHnd Ouonorudyeckoid mpoOiaembl, 0O0OCHOBBIBATH HEOOXOJUMOCTh MPUMEHEHHS] TPYIOBBIX
(dbopM B3aMMOACHCTBUS MPH PEIICHUH YU4eOHOH 3a1auu;

BBIOMpATh TEMATHKy M METOIbl COBMECTHBIX ACHCTBHI C Yy4ETOM OOIIMX HUHTEPECOB U
BO3MOYKHOCTEH Ka)KIO0TO WICHA KOJUIEKTHUBA;

NPUHUMATh 1€ COBMECTHOH J€ATENIbHOCTH, OPraHU30BbIBaTh U KOOPJIMHUPOBATH NEHCTBUS
10 €€ JOCTHKEHHUIO: COCTABIIATH IUJIaH JAEUCTBUM, PACTIPENENISATh POJIU ¢ YUETOM MHEHHHM Y4aCTHUKOB,
00CyX/1aTh pe3yJIbTaTbl COBMECTHON PabOTHI;

OILIEHUBATh KauyeCTBO CBOETO BKJIAJa M KKIOTO y4acTHHKA KOMAaHIbl B OOIIMH pe3ylbTaT Io
pa3pabOTaHHBIM KPUTEPUSIM;

npeuiaraTh HOBBIE MPOEKTHI, OLEHUBATh HJEH C TIO3MIWH HOBU3HBL, OPHUTHHAIBLHOCTH,
MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh TIO3UTUBHOE CTPATETUYECKOE TOBEACHNUE B PA3JIMYHBIX CUTYAIHSX, TPOSIBIISATH
TBOPYECTBO U BOOOpaKeHUE, ObITh MHUIIUATUBHBIM.

Osiaenne yHUBEPCAIBLHBIMH PeryJsSTHBHBIMU 1€ CTBUAMU:

1) camoopranu3amus:

WCITIOJIH30BaTh OMOJIOTHYECKUE 3HAHUS ISl BBISIBJICHUS MPOOJIEM U MX PEIICHHs B )KU3HEHHBIX
U Y4eOHBIX CUTYaIUsX;

BBIOMPATh Ha OCHOBE OHMOJOTMYECKMX 3HAHWH IEJIEBbIE M CMBICIOBBIE YCTaHOBKH B CBOWX
JEUCTBUSAX W TOCTYIKaX IO OTHOIIEHHIO K >KUBOW NPUPOAE, CBOEMY 3/I0POBBIO M 3/I0POBBIO
OKpYKaIOIINX;

CaMOCTOSITENIbHO OCYIIECTBISATh IO3HABATENbHYIO JESATEIbHOCTb, BBIABIATH IPOOJIEMBI,
CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIE 337a4l B 00pa30BaTENbHON NESTEIHPHOCTH W KU3HEHHBIX
CUTYyalUsX;

CaMOCTOSITENTFHO COCTAaBJISITh IUIAH PEHICHHS MPOOJIEMBbl C YYETOM HMEIOIIUXCS PECypCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEANOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CHTYAIIHsIM;

pacuIMpsATh paMK1 y4eOHOT0 IpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTEHHIA;



JieNlaTh OCO3HAHHBIN BHIOOD, apIYMEHTUPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHNUE;

OLICHUBATH MTPUOOPETEHHBIN OIBIT,

CIOCOOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO MIUPOKOW IPYIUIMH B PA3HBIX 00JACTIX
3HAHHH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTEIbHbIN U KYJIbTYPHBINA YPOBECHb.

2) CaMOKOHTPOJIb:

J1aBaTh OIICHKY HOBBIM CHTYallUsIM, BHOCHTb KOPPEKTHBBI B JEATCILHOCTh, OICHUBAThH
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIaJICTh HABBIKAMHU IMO3HABATEIbHON pedIeKCHU KaK OCO3HAHHUS COBEPIIACMBIX JICUCTBHU M
MBICJIMTCIIBHBIX IMPOLCCCOB, UX PE3YJIbTATOB U OCHOBaHHfI, HUCIIOJIB30BaTh HpI/IéMBI pe(l)J’ICKCI/II/I JJIA
OLICHKH CHTYaIliH, BEIOOPa BEPHOT'O PEIICHUS;

YMCTb OLICHUBATh PUCKU U CBOCBPECMCHHO NPUHUMATDL PCHICHUA 110 UX CHUXKCHULO,

NPUHUMATh MOTUBBI M PT'YMEHTBI IPYTUX MPU aHATU3E PE3y/IbTaTOB JICSTEIbHOCTH,

3) npuHATHE Ce0sT M APYTrUX:

NPUHUMATH ce0s1, MOHUMAst CBOU HEJOCTATKU U JOCTOMHCTBA;

[IPUHUMATh MOTHUBBI U aPT'YMEHTBI IPYTUX IIPU aHAIU3E PE3YIbTaTOB ACATEIBHOCTH;

NpU3HABaTh CBOE MPABO U MPABO JAPYTUX Ha OMIHOKH;

pa3BUBaTh CIIOCOOHOCTH IOHUMATh MHUP C IMO3UIMH APYroro 4ea0BeKa.

INPEAMETHBIE PE3YJIBTATbBI

[IpenmerHble pe3ynbraThl ocBoeHHs] mporpammbel COO mno OGuosoruu Ha 0a30BOM ypOBHE
BKIIIOUAIOT crnienuduueckue sl yueOHoro mpenmera «buonorus» Hay4yHble 3HAHHUS, YMEHUS H
CTIOCOOBI IEMCTBUHN MO OCBOCHUIO, MHTEPIPETAIIMU U MTPEOOPA30BAHUIO 3HAHUH, BUJBI ICATEIHHOCTH
IO MOJYYEHHIO HOBOTO 3HAHUS U IPUMEHEHUIO 3HAHU B Pa3IMUHBIX yYEOHBIX CUTYAIIHsIX, a TAKXKE B
peaJIbHbIX JKU3HEHHBIX CUTYalUsX, CBA3aHHBIX ¢ OHojorueil. B nmporpamme npeameTHble pe3yabTaThl
MIPeJICTaBJICHBI M0 TOJaM 00yUYeHUSI.

[IpeameTHbIe pe3ynbTaThl OCBOCHHS y4deOHOro npeametra «buonorus» 6 10 knacce NOTKHBI
OTpaXkaTh:

c(OpPMUPOBAHHOCTh 3HAaHUM O MecTe W poJu OHOJOTMM B CHCTEME HAyYHOrO 3HAHMS
€CTECTBEHHbIX HayK, B (DOPMHUPOBAHMHM COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHBI MHpa H
Hay4YHOTO MHPOBO33PEHHUS, O BKJIAJE POCCUHCKUX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
ouonoruu, GyHKIMOHAIEHON rPaMOTHOCTH YeNIOBEeKa JIJIsl pellIeHHs )KU3HEHHBIX 3a]1aY;

YMEHHE pPACKpbIBaTh COJAEpKaHHE OHMOJIOrMYECKUX TEPMMHOB M TIOHATUM: >KU3Hb, KIIETKa,
OpranusM, MeTradonau3M (OOMEH BEIIeCTB U MpEeBpalleHHe YHEPrHH), TOMEocTa3 (CaMOPETYIISIIHS),
YpOBHEBasi OpraHu3alus )KUBbIX CUCTEM, CAMOBOCIIPOU3BEIEHUE (PENPOAYKIIHSI ), HACIEICTBEHHOCTD,
U3MEHUYUBOCTb, POCT U Pa3BUTHE;

YMEHHE u3Jaratb OWOJIOrMYecKHe TEeopuM (KJIETOYHAas, XPOMOCOMHAs, MYTAal[MOHHas,
LEHTpaJIbHAas JOrMa MOJEKYIsipHO Ouosorun), 3akonsl (I'. Mennens, T. Moprana, H. U. Basunosa)
1 ydyeHus (0 LeHTpax MHOroo0Opasus M IMPOUCXOXKAEHUs KyabTypHbIX pactenuit H. M. Basuiosa),
ONpEeIEATh TPAHULIBI UX IPUMEHUMOCTH K JKUBBIM CUCTEMAM,;

YMEHHE BJIaJIETh METOJAMH Hay4YHOTO MMO3HAHUS B OMOJIOTHH: HAOJI0/IEHUE U OITMCAHHUE KUBBIX
CHCTEM, TPOLIECCOB M SBJICHUH, OpraHu3alMs M TNPOBEJCHHE OHOJOTMYECKOrO SKCIEepPUMEHTA,
BBIIBH)KEHUE THIIOTE3bI, BBISBIEHUE 3aBUCIMOCTH MEX/1y UCCIIETyEMbIMU BEIMUYNHAMU, OOBbSICHEHUE
MOJIYYEHHBIX PE3yJbTAaTOB, UCIOIb30BAHHBIX HAYYHBIX MOHATUNA, TEOPUN U 3aKOHOB, YMEHHE J€1aTh
BBIBOJIbI HA OCHOBAHUH MOJTyYEHHBIX PE3YyIbTaTOB;

YMEHHE BBIIEIATh CYIIECTBEHHBIE IPU3HAKM BHUPYCOB, KIETOK IPOKAPUOT M DYKAPHOT,
OJTHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHMU3MOB, OCOOEHHOCTH IPOIECCOB: OOMEHa BEUIECTB U
NpeBpallieHus] SHEprud B KIETKe, (POTOCHMHTE3a, IJIACTHUYECKOIO M HHEPreTH4ecKoro obOMeHa,
XEMOCUHTE3a, MHTO03a, Meil03a, OIUIOJOTBOPEHMS, Pa3MHOXKEHMS, HHJWBHUIYaJbHOTO pPa3BUTHUS
opraHusMa (OHTOT€HE3);

YMEHHE MPUMEHSTh TOJYYEHHbIE 3HAHUS ISl OObSACHEHHS OHMOJOTMYECKHX IPOIECCOB U
SBJICHUM, JJIS MPUHATUS MPAKTUUYECKUX PEIICHHH B MOBCEIHEBHOM JKU3HU C IEJIbI0 00eCreueHHs



0€30MaCHOCTH CBOETO 3/I0POBBS M 310POBbSI OKPYXKAIOIIUX JIFOJCH, COOMIOIEHUs] HOPM TPaMOTHOTO
MOBEJICHHUS B OKpYXKalolled NpPUPOJHONW cpene, MOHUMAaHHE HEOOXOAMMOCTH HCIIOIb30BaAHUS
JTOCTHKEHUI COBPEMEHHOM OMOJIOTHH M OMOTEXHOJOTHH I PallMOHAIBHOTO MIPHPOIOTIONIE30BAHMS;

YMEHHE peuiaTb »JJIEMEHTapHble TEeHETHYEeCKHEe 3aJaud Ha MOHO- U AUTHOpUIHOE
CKpEUIMBAaHKE, CLEIUICHHOE HACIeI0BaHUEe, COCTABISATh CXEMbl MOHOTHOPHIHOTO CKPEIIUBAHUS IS
Mpe/icKa3aHus Hacle0BaHus IPU3HAKOB Y OPraHU3MOB;

YMEHUE BBIIOJHATH JIA00OPaTOPHBIC U MPAKTHYECKHE paboTHI, COONI0OATh MpaBmiia mpu padboTte
C y4eOHBIM H JTA0OPATOPHBIM 000PYI0BAHUEM;

YMEHUE KPUTHUYECKH OIICHMBATh M HMHTEPIPETUPOBATh HH(GOPMAIHMIO OHOIOTHYECKOTO
COJIep>KaHus, BKIIOYAIONIYIO I[ICEBJOHAYYHbIC 3HAHUS U3 PAa3IMYHBIX HCTOYHHKOB (CpeIcTBa
MaccoBO HMH(OPMAIIUKN, HAYYHO-TIOMYJISIPHBIE MaTE€pHajbl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX
UCCIIeIOBaHMM B OMOJIOTHH, MeIUIIMHE, OUOTEXHOJIOTUH;

yMEHHE CcO37aBaTb COOCTBEHHBIE NHCbMEHHBIE M YCTHBIE COOOLIeHHsA, 0000Imas
OHMOJIOrMYecKy0 HH(OPMAILIMIO U3 HECKOJIBKUX HCTOYHHMKOB, TPAMOTHO MCIOJIb30BAaTh MOHATUHHBIN
anmapat OMOJIOTHH.

[IpenMeTHbIie pe3yabTaThl OCBOCHHS ydueOHOro mpenmera «buonorus» 6 11 knacce MOMKHBI
OTpaXkaTb:

cOpPMUPOBAHHOCTh 3HAHHI O MecTe W pOJM OHOJOTUM B CHCTEME HAyYHOrO 3HAHUS
€CTeCTBEHHBIX HAyK, B (POPMHUPOBAHMH COBPEMEHHON €CTECTBEHHO-HAYYHOW KApTHHBI MHpa H
HAyYHOTO MHPOBO33PEHHUS, O BKIAJEC POCCUUCKUX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
Ouosiornu, PyHKIIMOHAIBHOW TPAaMOTHOCTH YEIIOBEKA IS PELICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PaCKphIBaTh COJEp)KaHHWE OUOJIOTMYECKUX TEPMHUHOB U TOHATUH: BHUJ, MOMYJSIUS,
TeHO(OH/I, BOJIONMS, ABIKYIIME CHIIBI ((haKTOPBI) SBOJIIOLUH, MPHCIIOCOOICHHOCTh OPTaHU3MOB,
BUJI000pa30BaHUE, SKOJIOTHUECKHE (PaKTOPhI, IKOCUCTEMA, MPOAYLEHThI, KOHCYMEHTBI, PEIYIICHTHI,
I[N MTUTAHUS, YKOJIOTUYECKas MIpaMua, OMoreoneHos3, onocdepa;

yMEHHME u3laratb Ouojoruyeckue Teopuu (dBomronmonHas Teopus Y. JlapBuHa,
CHUHTETHUYECKass TEOPHsl SBOJIOLMH), 3aKOHBI U 3aKOHOMEPHOCTH (3apojbliieBoro cxoncrtsa K. M.
bopa, uepenoBanus riaBHbBIX HampaBieHuil u myreir sBomonuu A. H. CeseproBa, yueHus o
ouocdepe B. . Bepnanickoro), onpeaensts rpaHUIbl UX TPUMEHUMOCTH K )KHBBIM CHCTEMAaM;

YMEHHE BIIIETh METOIaMU HAYYHOT'O MTO3HAHUS B OMOJIOTUU: HAOJIOIE€HUE U OTIMCAaHHUE KHUBBIX
CHCTEM, TIPOIIECCOB W SBJICHUH, OpraHW3alMs WM TPOBEICHHE OHOJOTHMYECKOTO SKCIIEPUMEHTA,
BBIJIBUKEHHE THIIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEKIY UCCIIEAYEMBbIMU BEIUYMHAMU, OObSICHEHUE
MOJTyYEHHBIX PE3yJIbTaTOB, UCIIOIB30BAaHHBIX HAYYHBIX MOHATHI, TEOPUH M 3aKOHOB, YMEHHUE JETaTh
BBIBO/Ibl HA OCHOBaHMHU MOJYYEHHBIX Pe3yJbTaToB;

YMEHHE BBIIENATh CYIIECTBEHHBIE TNPU3HAKK CTPOCHHUS OMOJIOTMYECKHX OOBEKTOB: BHJIOB,
MOy, MPOAYLIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OMOreOl€HO30B U KOCUCTEM, OCOOEHHOCTH
MIPOLIECCOB:  HACJIEZICTBEHHOW  M3MEHUYMBOCTH, €CTECTBEHHOro o0TOOpa, BUA000pa3oBaHUS,
MIPUCIIOCOOJIEHHOCTH OPTaHMU3MOB, JAEUCTBUS HKOJOTMUYECKUX (DPAKTOPOB HA OpPraHU3MBI, MEpEeHoca
BEIIECTB M TMOTOKA SHEPTHMH B JKOCHUCTEMaX, aHTPOIMOTEHHBIX H3MEHEHHWH B IKOCHCTEMAax CBOEH
MECTHOCTHU, KPyTOBOPOTA BEIIECTB U OMOT€OXMMHUECKUX LIUKIIOB B buochepe;

YMEHHE TIPUMEHATH TOJyYEeHHBbIC 3HAHUS /IS OOBSCHEHHsS OWOIIOTHYECKUX MPOIECCOB U
SBJICHUM, JJIS TIPUHATUS MPAKTUYECKUX PEIICHHH B MOBCEIHEBHOM JKU3HU C IENbI0 00eCreueHHs
0€30MaCHOCTH CBOETO 3/I0POBbS U 3/10POBbSI OKPYXKAIOUIUX JIFOJEH, COONMI0AEHNUSI HOPM TPaMOTHOTO
MOBEJICHUSI B OKpYXKaolleil NpUpOJHOM cpelae, NMOHMMaHHE HEOOXOAMMOCTH HCIIOJIb30BAHUS
TOCTIDKEHUH COBPEMEHHOM OMOJIOTHH ISl palliOHAIEHOTO MTPUPOIOTIOTE30BAHHS;

YMEHHE pellaTh 3JeMEeHTapHble OMOIOTHYECKHE 3a7]aul, COCTABIISITh CXEMBbI IIEPEHOCA BEIIECTB
Y DHEPTHH B dKOCUCTeMaXx (1IenH MUTaHus);

YMEHUE BBINOJHATH JJa00paTOpHBIE U MPaKTHUYECKHe paboThl, COOMI0aTh MpaBuiia mpu padboTte
¢ y4eOHBIM U Ja00paTOPHBIM 000pYyIOBaHHUEM;

YMEHUE KPUTHUECKH OIICHMBAaTh M HMHTEPIPETUPOBATh HH(GOPMAIHMIO OHOIOTHYECKOr0
COJZIep)KaHMUsI, BKIFOUYAIONIYIO TICEBIOHAyYHBIC 3HAHHWS W3 PA3JIMYHBIX HMCTOYHUKOB (CpEICTBa
MaccoBoil  MHGOpPMalMM, HAyYHO-TIOMYJSpPHBIE MaTepHajbl), paccMaTpuBaTh IJI0OAIbHbIE



HKOJIOTUYECKUE TMPOOJIEMBbI COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIIEHUIO K HHUM COOCTBEHHYIO
TIO3HITHIO;

YMEHHE CO37aBaTh COOCTBEHHBIE NHUCHMEHHBIE M YCTHBIE COOOLIeHHs, 0000Imas
OMONOTHYECKYI0 MH(POPMALIUIO M3 HECKOJIbKMX MCTOYHHUKOB, TPAMOTHO HCIIOJIb30BATh MOHATHHHBIN
anmapaTt OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHUE

10 KVTIACC
KoJsunyecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uu¢posBbie)
n/n NPOrpamMMbl Bcero Koutpoabhbie | Ipakruieckue o0pa3oBaTte/ibHbIE
padoThI padoThI pecype
L |Buonom wax nayka 2 05 | pipsdimedsoorurtaicze?
2 JKuBble cucTeMbl M UX OpraHU3alus 1 bubmorexa LIOK
https://m.edso0.ru/7f41c292
3 XUMUYECKHUI COCTaB U CTPOECHUE KIIETKU 8 1 bubmorexa LHOK
https://m.edsoo.ru/7f41c292
4 KuznenesaTenbHOCTh KICTKH 6 1 ﬁtptlggplllﬁe;jasclioﬁﬂ f41c292
5 PazmHOXeHUE M MHIUBUAYAIBHOE PA3BUTHE 5 1 bubmuorexa [HOK
OpraHH3MOB https://m.edsoo.ru/7f41¢c292
6 HacnencTtBeHHOCTh U UIBMEHUUBOCTh 8 15 bubmorexa [JOK
OpPraHu3MOB https://m.edsoo.ru/7f41¢292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubmuoreka [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢c292
8 | Peaepuoe mpens ! 1 oo eds00 /71416292
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 34 2 4



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

11 KJIACC

KosnuecTBo yacos DJIeKTPOHHbIE
Ne /i HaumeHoBaHue pa3jiesioB U TeM Konrpoasmuie | TIpakTiseckie (undposbie)
NMPOrpamMmblI Bcero paBoTLI paGoTLI o0pa3oBaTe/ibHbIE
pecypcsbl
bubnmoreka [JOK
! IBOTOUHOHHA OHONOTHS % ! https://m.edsi.ru/7f41cc74
5 Bo3HUKHOBEHUE U pa3BUTHE KU3HU HA 9 1 05 bubmuoreka [JOK
3emie https://m.edsoo.ru/7f41cc74
3 Opranu3Msl U OKpyXkarolas cpeaa 5 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/7f41cc74
4 Coo01iecTBa v 9KOJIOTHYECKUE CHCTEMBI 9 bubmorexa [TOK
https://m.edsoo.ru/7f41cc74
bubmuoreka [JOK
S Pesepsroe Bpems 2 ! https://m.edscI)lo.ru/7f4lcc74
OBILIEE KOJIMYECTBO YACOB I10 ITPOPAMME 34 2 2.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

INOYPOYHOE IIJTAHUPOBAHUE

10 KUIACC
Ne KosmmuyecTBo yacos Jara DJIeKTpOHHbIe UG pPOoBbIE
II/_I[ Tema ypoka Beero KOHTpOJ’ILHLIe HpaKTuqec]ﬂ/]e w3ysenns oﬁpasoBaTenbﬂme
padoThI padoThI pecypcnl
but6mmoreka [IOK
1 buosnorus B cucteme Hayk 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo/1b1 TO3HAHUS )KUBOW TPUPOJIBI.

2 [IpakTuueckas padora Ne 1 «/cnons3oBanue 1 05 Bu6moteka [JOK
Pa3IUYHBIX METOIOB MTPU U3YUCHUH ' https://m.edso0.ru/863e6122
OMOJIOTUYECKHX O0OBEKTOBY

3 buonorunueckue cucremsl, MpoOLUECCHl U UX 1 bubnunoreka LIOK
H3yUYCHUE https://m.edso0.ru/863e6564

4 XuMHUecKuil cocTas KieTkd. Bona u 1 bu6nmnorexa LIOK
MHHEPAJIbHBIC COJIU https://m.edso0.ru/863e674e

bubnuoreka [IOK

5 benku. CoctaB u cTpoeHue 6eaKoB 1 hitps://m.eds00.ru/863e6h72
DepMeHTHI — OMOJIOTHYECKHE KaTalTu3aTOPHI.

6 JIaGoparophas pabota Ne 1 «3yuenue 1 05 bubmuoreka [IOK
KaTaJIITUYECKOW aKTUBHOCTH (DepMEHTOB (Ha ' https://m.edso0.ru/863e6b72
MIpUMepe aMIJIa3bl WIK KaTajaa3bl)»

bubnmorexa LIOK

! YraeBozsL. JIumns: ! https://m.edso0.ru/863e6870

bu6anoreka LIOK

8 Hyxneunosbie kuciotel. ATD 1 https://m.edsoo.ru/863e6d5¢

9 Hcropus 1 METObI U3YUEHHUS KIIETKU. 1 bubmuoreka [IOK
Krerounas Teopust https://m.edso0.ru/863e6e88

10 KneTka kak 1iei1octHas )uBasi cuctrema 1

11 CrpoeHue 3yKapuOTUYECKON KIIETKH. 1 05 bubnmnorexa [JOK
Jlaboparopnas padota Ne 2 «3yuenue ' https://m.edso0.ru/863e6ff0



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0

CTPOEHHUSI KIETOK PaCTEHUM, ’KUBOTHBIX,
rpuboB U GaKTepHii MO MUKPOCKOIIOM Ha
TOTOBBIX MUKPOIpENapaTax U UX OMHCAHUE)

https://m.edso0.ru/863e716¢

bubnunorexa LIOK

12 OOMeH BellecTB WX MeTabOJIN3M hitps://m.e dS(])_E).ru 18630766¢
Bbubnnoreka IIOK

13 POTOCHHTE3. XeMOCHHTES https://m.edscIJlo.ru/863e7098
. bubnunoreka LIOK

14 JuepreTeckuii oomen https://m.edsg).ru/863e7aae
JKu3HeHHBIN UK KJICTKH. JIeneHne KIeTKH.

15 | Habmonerme s & nenan owa 05 bu6morera LIOK
KOpeIIIKa YK Ha FOTOBHIX https://m.edsoo.ru/863e7dc4
MUKPOTIpeIiapaTax

16 buocunTtes 6enka. Peakuys MaTpuyHOro Bbu6mmoteka [JOK
CHHTE3a https://m.edsoo.ru/863e796e

bubmnorexa IIOK

17 Tpancnsanus — OuocuHTe3 OeKa hitps://m.e dsc])_E)(.)ru /86367966

18 HexkneTounsie (hOpMBI )KU3HH — BHPYCHI BH6H_HOTeKa OK

https://m.edso0.ru/863e7540
bu6nmorexa LIOK

19 dopMbl pa3MHOKEHHSI OPraHIU3MOB https://m.edso0.ru/863e81b6

https://m.edsoo.ru/863e831e
. bu6nunorexa LIOK

20 Meiios https://m.edsc]i).ru/863e7f4a
OO6pazoBanue U Pa3BUTHE MOJOBBIX KJIETOK.

21 OmnonotBopenue. JlabopatopHas pa6ota Ne 4 05 bubnmnoreka [JOK
«M3yueHne CTPOCHUS MOJIOBBIX KJICTOK Ha https://m.edso0.ru/863e81b6
TOTOBBIX MUKPOIIpernapaTax»

22 NuauBuayanbHOE pa3BUTHE OPTaHU3MOB BH6H_HOTeKa HOK

https://m.edsoo.ru/863e8436

23 I'eneTnka — Hayka O HacJIE€CTBEHHOCTU U bu6muoreka [JOK

N3MCHYMBOCTH

https://m.edso0.ru/863e86f2



https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2

3aKOHOMepHOCTI/I HacCJICAOBaHUA ITPU3HAKOB.

bubnunoreka LIOK

24 MoHOTrHOpHIHOE CKPEIIHBAHIE 1 https://m.eds00.ru/863e8878

o5 JluruOpugHoe CKpeIuBaHue. 3aKoH 1 but6mmoreka [IOK
HE3aBHCUMOT'0 HACJICIOBAHUS PH3HAKOB https://m.edso0.ru/863e89a4
CuemieHHOE HaclIeI0BaHNE MTPU3HAKOB.

o | boronaspasors X sy 1 os BuGmorera LOK
pesy PHIL ' https://m.edso00.ru/863e8c60
JTUTHOPUTHOTO CKPEITUBAHUS Y IPO30(UIIBI
Ha FOTOBBIX MHUKpOIIpErapaTax»

27 I'eneruka nona. HacnenoBanue Npu3HaKoB, 1 but6mmoreka [IOK
CIEIJIEHHBIX C II0JIOM https://m.edso00.ru/863e8c60
NsmenuuBocts. Henacnencrsennas

| Wabopmp o 46| s B LOK

ya a 1L ' https://m.edso0.ru/863e8efe
M3MEHYMBOCTH, IOCTPOCHHUE BApUAIIMOHHOTO
psiia ¥ BapMallMOHHOW KPUBOW»
Hacnencreennas Mu3sMeHYUBOCTE.

29 JlaboparopHas padora Ne 7. «Ananus 1 05 bubnnorexa [JOK
MyTanui y 1po30(uibl Ha FOTOBBIX ' https://m.edsoo.ru/863e8efe
MHUKpOTpernaparax»

bu6nmorexa LIOK

30 T'enerika uenosexa 1 https://m.edso00.ru/863e8d78
Pesepublil ypok. O6006111€HIE TIO TEME

31 «HacnencTBeHHOCTh U U3MEHYNBOCTD 1
OpraHU3MOBY

32 Cenekiys Kak HayKa U IIPOIECC 1 bubmorexa LJOK

1 YK pol https://m.edsoo.ru/863e9214

33 MeTo1ibl M JOCTUKEHHUSI CEJIEKIIUU PACTEHUN U 1 bu6nunorexa LIOK
JKUBOTHBIX https://m.eds00.ru/863e9214

34 BuorexHonorusa xak orpacibs IPOU3BOICTBA 1 bubmmorexa LJOK

p p 4 https://m.eds00.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME



https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KoaudecTBO 9acoB

JIeKTPOHHBbIE HU(PPOBHIE

Ne Hara
/i Tema ypoka Beero Kontpoiasbubie | [IpakTruyeckue W3yueHust o0pa3oBaTe/bHbIE
padoThI padoThI pecypchl
R bubnuorexa [JOK

1 DBOJIIONHS U METOJIbI €€ U3yUCHUS 1 hitps://m.eds0o.ru/863ea20e

2 Hcropus pa3Butus npeacTaBicHui 00 1 bubnuotexa [JOK
IBOJIIOIIMI https://m.edso0.ru/863e9570

bubnuorexa [JOK

3 Mukpoososmions . https://m.edso0.ru/863e9cle
[Tomymsimus Kak IeMEeHTapHAas eIUHUIA BUIA

4 u sBomroniu. JlabopartopHas pabora Ne 1 1 05 bubnmnoreka [HOK
«CpaBHEHHE BUJIOB 10 MOP(OIOTHUECKOMY ' https://m.edso0.ru/863e99c6
KPUTEPUIO»

5 JIBmokymiue cuibl (3JeMeHTapHbIe (pakTopsb) 1 bubnmnoreka [HOK
HBOJIIOLIMH https://m.edsoo.ru/863e9da4

6 EcrecTBenHbIi 0TOOp M €10 (hopMBI 1 ]f?tl/tIg:'I;I/?nTe;jasc]){)OrE/863e9e 40
Pe3ynbTathl 3BOMIOIUU: TIPUCTIOCOOICHHOCTD
OpPraHU3MOB U BUJI000pa30BaHUE.

7 JIaGoparophas pabota Ne 2 «Onucanue 1 0.5 ]f?tl/tlgg'l;l/?nm;jasc]){)or}j/863e9 fde
MPHUCIIOCOOJICHHOCTH OpTraHu3Ma U e T '
OTHOCHUTEIILHOTO XapaKTepay»

bu6nuorexa [IOK

8 Hampapnenus u myTu MaKpOdIBOIIOIUH 1 hitps://m.eds0o.ru/863e9cle

9 HeoOpaTumocTs 3BOTIONNN 1

10 HcTopus xu3HU Ha 3emile U METOABI €€ 1
W3YICHHUS

11 ['umoTe3sl MPOUCXOXKACHUS KU3HU Ha 3emiie 1 bubmorexa LJOK

https://m.edsoo.ru/863ea5a6



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6

PazBuTue xu3Hu Ha 3emMJie 110 Hpam U

but6mmoreka [IOK

12 nepuoIam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaITbI BOTIOIUU PACTUTEILHOTO
13 1 KUBOTHOTO Mupa. [IpakTrdeckas padora Ne 05 bubnuotexa [JOK
1 «M3yueHne UCKOIAEMBIX OCTAaTKOB ' https://m.edsoo.ru/863ea8bc
pacTeHMi 1 KUBOTHBIX B KOJUJICKIIHAX)
14 CoBpemeHHas cucTeMa OpraHu4eckoro Mupa bubmorexa [IOK
P p P https://m.edsoo.ru/863ea48e
15 DBOJIIOIHS YeJIOBEKa (AaHTPOTIOTEHE3) bubmorexa HOK
B P https://m.edsoo.ru/863eac2c
bubmuoreka [{OK
16 JIBuokymiue cuibl (pakTopbl) aHTPOMOTreHe3a hitps://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUM SBOJIOLNH YEIOBEKA
18 YenoBeueckue pachl U MPUPOHBIC aAaNTallud bubnnorexa [JOK
JeIoBeKa https://m.edsoo.ru/863eaea2
PesepHblit ypok. O600mIeHue 1Mo Teme
19 «BO3HUKHOBEHHE U Pa3BUTHE )KU3HH HA
3emie
20 DKOJIOTHS KaK HayKa
bu6nmorexa LIOK
21 Cpenpl oOuTaHMs U HKOIOTHYECKUE (HAaKTOPhI hitps://m.edso0.ru/863eafec
AbGuotndeckue daxktopsl. JJabopaTtopHast
pabota Ne 3. «Mopdonoruueckne
29 0COOEHHOCTH PAaCTEHUM U3 Pa3HBIX MECT 05 bubnuoteka [JOK
oburanusy. JlaboparopHas padora Ne 4. ' https://m.edsoo.ru/863eb10e
«BiisiHHAE cBETa HAa POCT U Pa3BUTHE
YepEeHKOB KOJIeyCa
bubnunoreka LIOK
23 Buorryeckue Gpakropsi https://m.edso0.ru/863eb348
24 DKOJOTHYECKHE XapaKTCPUCTHKH TOMYJISAIINH. 05

ITpakTuyeckas padora Ne 2 «Ilogcuér



https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348

IJIOTHOCTHU MOMYJISIUUNA Pa3HbIX BUIOB
pacTeHU»

bubnunorexa LIOK
25 Coo0rmiecTBa OpraHU3MOB — OHOIIEHO3 1 hitps://m.edsoo.ru/863eb46a
but6mmoreka [IOK
26 DKOJIOTHYECKUE CUCTEMBI (IKOCHCTEMBI) 1 hitps://m.eds00.ru/863eb46a
27 | Sworommaconne mpamn. Caoiersa ) Bumuorexa LIOK
’ https://m.edsoo.ru/863eb5fa
skocucreM. Cykueccus
28 [IpuponaHbie 3KOCUCTEMBI 1
29 AHTPOTIOT€HHBIE 3KOCUCTEMBI 1
bubmuoreka [{OK
30 buocdepa — riobdanpHas 3xocucTeMa 3eMiTn 1 https://m.edsoo.ru/863ebb5e
bubnunoreka LIOK
31 3aKOHOMEPHOCTH CYILIeCTBOBaHUs 6rochepsl 1 hitps://m.eds0o.ru/863ebd16
32 UYenosedecTBo B Onocdepe 3emiu 1
33 CocyiiecTBOBaHUE TPUPOIBI U YEIIOBEUSCTBA 1 bubmmorexa TOK
ym PHPOA https://m.edsoo.ru/863ebale
34 PezepBHblil ypok. O600111€HUE TEMBbI 1
«Co00011eCTBa U DKOJIOTHYECKUE CUCTEMBI
OBIIEE KOJIMYECTBO YACOB I10O 34 o5

ITPOTPAMME



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

MPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHMS OCHOBHOU
OBPA30OBATEJIbHON ITPOI'PAMMBI

10 KJIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMBbI CpeHero 001ero odpa3oBaHusi

CdhopmupoBaHHOCTh 3HAHHIA O MECTE M POJIM OMOJIOTHM B CHUCTEME HAyYHOTO
3HAaHUS CCTECTBCHHBIX HAyK, B (OPMHPOBAHWUU COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTUHBI MUPA M HAYYHOT'O MHPOBO33PCHHS; O BKIAJEC POCCHICKUX H
3apyOCKHBIX YYEHBIX-OMOJIOTOB B pPa3BUTHE OWONOTHH; (YHKIIMOHATHHOM
TPaMOTHOCTH Y€JIOBEKa JIJIsl PEIICHMSI )KU3HCHHBIX 33124

YMeHue packpbiBaTh CoAepKaHue OMOJIOTHYECKUX TEPMUHOB U TMOHATUM: KU3HB,
KJIETKa, OpraHu3M; MeTaboyin3M (OOMEH BEIIeCTB W MpEeBpalleHHE JHEPTUu),
romeocras (CaMOperyJsiiusi), ypOBHEBas OpTraHM3alus >KUBBIX CHCTEM,
CaMOBOCITPOU3BEICHUE (PETIPOTYKIIHS), HACTIEACTBEHHOCTh, U3MEHYUBOCTh, POCT
Y Pa3BUTHE

YMmenue w3narate OHOJNOTMYECKHE TeOpuu (KJIEeTOYHas, XPOMOCOMHAs,
myTannoHHasi), 3akonbl (I'. Menaens, T. Moprana, H.J1. BaBunosa) u yuenus (o
LEHTpax MHOroo0Opa3us U MPOUCXOXKIEHUS KyIbTypHbIX pacteHudt H.U.
BapuinoBa), onpeaensTh rpaHUIbl UX IPUMEHHUMOCTH K )KHBBIM CUCTEMaM

YMeHue BiageTb METOJaMM HAay4HOIO MO3HaHUS B Ouojoruu (HaOirogeHue u
OIIMCaHUE JKHUBBIX CHCTEM, IIPOLIECCOB U SIBJICHUM; OpraHU3alMs U IPOBEJICHUE
OMOJIOTHYECKOTO  SKCIIEPUMEHTA,  BBIJBM)KEHHUE  THUIIOTE3bl;  BBISBICHHE
3aBUCHUMOCTH MEXJy MCCIEAYEMBbIMU BEIMYMHAMM, OOBSICHEHUE IOJYyYEHHBIX
pe3ynbTaTOB, UCIOJIB30BAHHBIX HAYYHBIX IOHATHM, TECOPUNU U 3aKOHOB; YMEHHE
JIeJIaTh BbIBOJIbI HA OCHOBAHUU MOJYYEHHBIX PE3YJIbTAaTOB)

VYMeHMe BBIIENATh CYHIECTBEHHBIC IPU3HAKH BHUPYCOB, KIETOK IPOKAPUOT M
9YKApuOT, OIHOKJIETOUYHBIX W MHOTOKJIETOYHBIX OPTaHU3MOB; OCOOCHHOCTH
MPOIIECCOB OOMEHa BEIIECTB W MPEBPAICHUS SHEPTUU B KJIETKe, (DOTOCHHTE3a,
MUTACTUYECKOTO M HHEPreTHUECKOro oOMeHa, XEMOCHHTEe3a, MHUTO3a, Meiio3a,
OIINIOAOTBOPCHUA, PASMHOXCHUA, HWHIAUBHUAYAJIBHOI'O pPa3sBUTUA OpraHuiMa
(oHTOTCHE3)

YMeHue TNpPUMEHSATh NOJYYEeHHBbIE 3HAHUS Uil OOBACHEHHS OHOJOrMYECKHX
IIPOLIECCOB U SIBJICHUM, JUIS IPUHATHUS MPAKTUYECKUX PEUICHUH B IIOBCEIHEBHOU
KHU3HM B LesIX oOecrieyeHHs O€30MacHOCTH CBOETrO 370POBbS U 3]I0POBbS
OKpYXaloIUX JIIoJIed, COONIIOJIEHUsT HOpPM TIpaMOTHOTO TOBEACHHUS B
OKpY’Karolled NpUpoAHOI cpelie; MOHMMAaHWE HEOOXOJUMOCTH HCHOJIb30BaHUS
JOCTYDKCHUH COBPEMEHHOW OHMOJIOTMH W OWOTEXHOJOTHUW ISl palioOHAIBHOTO
IIPUPOJAOINIOIIB30BAHNS

YMenue peuaTh 3JICMCHTAPHBIC TCHETUYCCKHUC 3a/1a4Y HA MOHO- U I[I/IFI/I6pI/IIIHOC
CKpCIIUBAHHUE, CHCIINICHHOC HACICAOBAHUC, COCTABIIATh CXEMBI MOHOFI/I6pI/IHHOFO
CKpCIIMBaHUA MU NPCACKAa3aHWA HACJICAJOBAHUS NIPU3HAKOB Y OPraHNU3MOB

YMeHue BBINOJHATH J1IA0OpPAaTOpHBIE U TpPAKTHUECKUE paboThl, COOII0IATh
npaBuiia npu paboTe ¢ yueOHbIM U J1abopaTOPHBIM 000pyI0BaHUEM

YMeHue KpUTHUECKH OLIEHMBaTb W  HHTEPIPETHPOBATh  HH(POPMAILIHIO
OMOJIOTHYECKOTO COJIEp’KaHMs, BKJIIOYAIONIYIO ICEBJAOHAYYHbIE 3HAHMS U3




pasnuyHbIX UCTOYHUKOB (CMU, HaydyHO-TIOMYJSipHBIE MaTepUANIbl); STHUYCCKUE
ACICKTBI COBPCMCHHBIX I/ICCJIGIIOBaHI/Iﬁ B 6I/IOJIOFI/II/I, MCOUILINHE, 6HOT€XHOHOFI/II/I

10

VYMeHue co3iaBaTh COOCTBEHHBIE NMMCHbMEHHBIC U YCTHBIE COOOLIEHNUs, 00001mas
OMOJIOTMYECKYI0 HMH(POPMALUIO U3 HECKOJbKUX HCTOYHHMKOB, TI'PaMOTHO
MCIIOJIb30BaTh MOHSATHHHBIN anmapar OHOoJIOTHN

11 KJIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpPaMMBbI CpeHero 001ero 00pa3oBaHus

CchopMupoBaHHOCTh 3HaHUI O MECTE€ M POJH OMOJIOTUU B CHUCTEME HAay4yHOTO
3HAHHUSA ECTECTBCHHBIX HAayK, B (OPMUPOBAHUU COBPEMEHHOH €CTECTBEHHO-
HAYYHOH KapTHHBI MHpa U HAYYHOTO MHUPOBO33PEHHS; O BKIJIAZC POCCHICKHUX H
3apyOeKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OuoNoruu; (GyHKIMOHAIHHOU
TPaMOTHOCTH Y€JIOBEKa JIJIsl peIICHHsI )KU3HEHHBIX 33134

YMeHne pacKkpbiBaTh COJEpKaHWE OMOIIOTUYECKUX TEPMHHOB M TOHSITHN: BUT,
MOMYJISAUS, TeHO(MOHI, DBOIONHMSA, IBIKYIIHE CHIBI ((PaKTOPHI) SBOIIOLNUH,
MPUCTIOCOOJICHHOCTh OPraHU3MOB, BH1000pa3oBaHue, SKOJIOTHYEeCKHE (PaKTOPHI,
HKOCHCTEMa, TPOIYLEHTHl, KOHCYMEHTHI, PEIYLIEHTHl, MENu IHUTaHHUS,
AKOJIOTHYECKasl MMpaMKIa, OMoreoreHo3, ornocdepa

YMmenue uznarate 6uongoruueckue reopun (dBomonronHas teopus Y. Jlapeuna,
CUHTCTHYECKAsI TEOPUS IBOJIOINH ), 3aKOHBI U 3aKOHOMEPHOCTH (3aPOIBIIIECBOTO
cxonactBa K.M. Bapa, yepeoBaHust TNIaBHBIX HAINIPABICHUN U IyTEH 3BOJIOIMU
A.H. CeepuoBa, yuenus o Ouocdepe B.M. Bepuanckoro), ompenensirsb
TPaHUIBl UX TPUMEHUMOCTH K KUBBIM CUCTEMaM

YMeHue BNaIeTh METOJaMM HAay4HOTO TMO3HaHUS B Ouosoruu (HaOuoJieHHe U
ONMCAHHUE KUBBIX CHCTEM, IPOLECCOB U SBJICHUM; OpraHU3alys U IPOBEICHUE
OMOJIOTUYECKOTO ~ SKCIIEPUMEHTA,  BBIJBM)KEHHE  THUIOTE3bl;  BBIABICHHE
3aBUCHUMOCTH MEXJy HUCCIEIyEeMbIMU BEIMYMHAMHU, OOBSICHEHHE IMOJIyYE€HHBIX
pe3yabTaTOB, UCIOIb30BAHHBIX HAYYHBIX MOHATUN, TEOPUU U 3aKOHOB; YMEHUE
JIeJIaTh BBIBOJIbI HA OCHOBAHUU MOJYYEHHBIX PE3YJIbTATOB)

YMeHue BBIACTATh CYIICCTBCHHBIE MPU3HAKH CTPOCHHS OMOJOTHYCCKHX
OOBEKTOB: BHUOB, TMOMYJSIHHA, MPOIYIEHTOB, KOHCYMEHTOB, PEIYyILIEHTOB,
OMOTeOlEHO30B U DKOCHCTEM; OCOOEHHOCTH IPOILIECCOB HACIEACTBEHHOMN
W3MEHUYUBOCTH, €CTECTBEHHOTO otOopa, BUI000pa30BaHUS,
MPUCIIOCOOJICHHOCTH OPTaHU3MOB, JIEHCTBUS DKOJOTHUYECKUX (AKTOpPOB Ha
OpraHM3MBbl, TEpeHOca BEIIECTB U TMOTOKa DJHEPruu B HSKOCUCTEMAX,
AQHTPOTIOTEHHBIX HM3MEHEHHH B JKOCHUCTEMAax CBOECH MECTHOCTH, KPYroBOpOTa
BEIIECTB U OMOTEOXMMUYECKUX ITUKIIOB B Onocdepe

YMeHHe NpPUMEHATh MOJyuYeHHbIE 3HaHUS s OOBSICHEHHS OHOIOTHYECKUX
ITPOLIECCOB U SIBJICHUM, JUISl IPUHATHS NPAKTUYECKUX PEIICHUN B ITOBCEHEBHON
KHU3HH B IEIAX oOecredyeHus: 0e30MacHOCTH CBOETO 370POBbS U 3JI0POBbS
OKpYXKalOIUX JIIOJEH, COONIOJEHHsI HOPM TIPaMOTHOIO IIOBEICHUSA B
OKpY>Karollel MpUpOJHON cpese; MOHMMaHUuEe HEOOXOJUMOCTH HUCIOJIb30BAHUS
JOCTH>KEHHI COBPEMEHHOM O6uonoruu U1 PaLMOHAIIBHOTO
IIPUPOIONOJIB30BAHUS




YMeHue pemarh 3JeMEHTapHble OWOJIOTMYECKUE 3aJauyd, COCTABISATH CXEMbI
TepeHoca BEIIECTB M SHEPTUU B SKOCUCTEMAX (1IN MUTAHMS)

YMeHHe BBINONHATH JITAOOPATOpPHBIE M IMPAaKTUYECKHE pPabOThI, COONIONATH
IpaBujIa Ipu padoTe ¢ y4eOHBIM U JJa0OPATOPHBIM 00OPYI0OBAHHEM

YMeHue KpUTHUECKH OLEHUBATh U HHTEPIPETUPOBATh  HHQPOPMAIIIO
OMOJIOTUYECKOTO COJEp)KaHMsI, BKJIIOYAIOLIYIO IICEBIOHAyYHbIC 3HAHHUS U3
paznuuHbiX ~ ucrouHukoB  (CMHM,  Hay4yHO-TIONMyNSpHBIE  MaTepHAalIbl);
paccMaTpuBaTh TJI00aNbHBIE JKOJOTHMUYECKHE TMPOOIEMBbl COBPEMEHHOCTH,
(hopMHPOBATH MO OTHOLIECHUIO K HUM COOCTBEHHYIO MO3UIUIO
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YMmeHnue co3aaBath COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIeHus, 00001as
OMOJIOTMYECKYI0 HMH(POpPMAIMI0 H3 HECKOJIbKUX HWCTOYHHKOB, TPaMOTHO
MCIOJIb30BaTh MOHATUHHBIN arnmnapar OMoJI0Tuu




IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COJEePKAHMS

1

buonorusa xax HayKa

11

buonorus — Hayka o xuBoil npupone. Pons Ouonoruu B GOpMUPOBAHUN COBPEMEHHOU
HAy4YHOU KapTUHBI Mupa. CucreMa OMOJOTHIeCKIX HAyK

1.2

MeToab!l TO3HAHUSA KUBOW MPUPOAbI (HaOII0IeHUEe, SKCIIEPUMEHT, ONMCaHKUe, U3MEPEHHUE,
KJaccu(uKanus, MOIEIMPOBAHUE, CTATUCTUYECKAsi 00pabOTKa JIaHHBIX )

2

JKuBbIe cUCTEMBI U UX OopraHu3anus

2.1

JKubie cuctembl (OMOCHCTEMBI) Kak IIpeaMeT u3ydeHus: ouosoruu. CBolcTBa OMOCHCTEM
U MX pazHooOpasue

2.2

YpoBHM  OpraHuzanmu  OMOCHCTEM:  MOJEKYISIPHO-TEHETUYECKUH,  KIICTOYHBIMH,
OpraHU3MEHHBIN, MOMYISIIMOHHO-BUOBON, S5KOCUCTEMHBIN, O1OChepHbIT

3

XUMHYECKHUM COCTaB U CTPOCHUC KIICTKH

3.1

XUMHYECKHUM COCTaB KIIETKU. XUMHUYECKUE DJIEMEHTHI: MaKpO3JICMCHTBI, MUKPO3JICMCHTHEI.
Bona N MHUHCPAJIBbHBIC BCUICCTBA. q)}IHKIII/II/I BOAbl U1 MHUHCPAJIbHBIX BCIICCTB B KIICTKC.
HozmepxcaHI/Ie OCMOTHYECKOI0 OanaHca

3.2

benxu. CocraB u crpoeHue 0enkoB. AMUHOKHMCIOTH — MOHOMEpPHI OenkoB. HezameHumblie
Y 3aMEHHMBbIC aMUHOKHCIIOThI. AMHHOKHUCIIOTHBIH COCTaB. YPOBHH CTPYKTYPBI OCIKOBOM
MOJIEKYJIBI (IepBUYHAS, BTOPUYHAS, TPETUYHAS M YETBEPTHYHAS CTPYKTYpa). XMMUYECKHUE
cBolicTBa OenkoB. bronornueckue QyHKIMHA OEITKOB.

@epmentsl — Ouonormyeckue Kartaiauzatopbl. CTpoeHHe (epMeHTa: aKTUBHBIN LIEHTP,
cyoctparnas cneunpuynoctb. Kodepmentsl. Buramunsl. Oriamuus (QepMeHTOB OT
HEOPraHWYeCKUX KaTaIn3aTOpPOB

3.3

VYraeBoasl: MOHOCaxapH/ bl (III0K03a, pubo3a U Je30KCHpu003a), 1ucaxapusl (caxaposa,
JIAaKTO3a) W MoJucaxapubl (Kpaxmai, TJIIMKOTeH, IeilToiio3a). buomornueckue QyHKImm
YIJI€BOJIOB.

Jlununael: TpUrIMUEpUIbl, cTepouabl, Qochomunuael. ['mapodunsHO-TUAPOPOOHEIE
cBoiicTBa. bronornueckue Gpynkuuu unuaoB. CpaBHEHUE YIriIeBOIOB, OEIKOB M JIUIHJIOB
KaK UCTOYHHKOB YHEPTHU

3.4

Hyxkneunoseie kucnorsl: [JHK u PHK. Hykieotnabsl — MOHOMEpPBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenue u pynkuun JIHK. Ctpoenue u pynkuuu PHK. AT®: crpoenue u pyHkuuu

3.5

]_II/ITOJ'IOFI/ISI — HAayKa O KJICTKC. Knerounas TCOpHsL. MeTtoast N3YUYCHUA KIICTOK

3.6

Knerka kak nenocTHas >xuBas cucrema. OOIue nNpu3Haky KJIETOK: 3aMKHYyTasl Hapy>KHast
MeMOpaHa, mosiekyibl JIHK kak renerndeckuil anmnapar, cuctema cuHTe3a Oenka

3.7

Tunsl KIeTOK: dsykapuoTHYecKas M IpokapuoThueckas. (OcoOEHHOCTH CTPOEHUS
npokapuoTHyeckon kieTku. Knerounas crenka Oakrtepuit. CTpoeHHe 3yKapuOTHYECKOH
kJ1eTKd. OCHOBHBIE OTJIMYUS PACTUTENIBHOM, )KUBOTHON M TPHOHOM KIIETKH

3.8

[loBepXHOCTHBIE CTPYKTYpbhl KJIETOK — KJIETOYHAas CTEHKA, TJIMKOKAJUKC, UX (QYHKLHUU.
[TnazmaTtuyeckass MemOpaHa, e€ cBodicTBa M (yHKkiMU. Lluromnasma um e€ OpraHoMIBL
OnHomeMOpaHHBIE OpPraHOMbl KJIETKU: HHaomnazmaruyeckas cerb (OIIC), ammapar
l'onbmxu, nu3ocomsl. I1oryaBTOHOMHBIE OpraHOMIBI KIIETKM: MUTOXOHIPHUHU, IUIACTUIBI.
[IpoucxoxaeHre MUTOXOHApUNA U TacTui. Buael mmactua. HememMOpaHHBIE OpraHOHIbI
KJIETKU: pUOOCOMBI, KJIETOUHBIN LIEHTP, PECHUUKH, KI'yTUKU. DYHKIIUH OPraHOUIO0B KICTKH.
Bxirouenust




3.9

Anpo — perynaTropHslid 1eHTp KiIeTku. CTpoeHue sapa: siaepHas 000J049Ka, Kapuoriazma,
XPOMATHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpaHcnopT BENIECTB B KIIETKE

X(I/ISHGI[CSITCJILHOCTB KJIICTKH

4.1

OOmen BemiecTB, wiM MeTabomusM. AccuMmwranus (TIacTUdeckuid  oOMEH) U
IUCCUMWIIALMS  (PHEPreTHYeCKHii OOMEH) — JBe CTOPOHBI E€AMHOTO Iporecca
metabonu3ma. Tumel oOmeHa BemecTB: aBTOTpOo(HBIM u rereporpodHbid. Ponb
(epMEeHTOB B 0OMEHE BEIIECTB U MPEBPAIICHUN SHEPTUH B KIIETKE

4.2

@®orocunre3. CperoBas u TeMHOBas (a3el (¢oTocuHTe3a. Peakiun doTocuHTe3a.
OddexTuBHOCTE (hoTOCHMHTE3a. 3HAUCHHE (HOTOCUHTE3a JJIs JKM3HHM Ha 3emuie. BrusHue
yCIIOBUH cpeabl Ha (POTOCHHTE3 M CHOCOOBI MOBBIIICHUS €ro MPOJYKTUBHOCTU Y
KYJIbTYPHBIX PACTEHUH.

XeMocHuHTe3. XEMOCHHTE3UpYoIlue OakTepuu. 3HAUeHHE XEMOCHHTe3a JUIs KU3HU Ha
3emiie

4.3

Ouneprerndyeckuii oOMeH B  KieTKe. PaciieruieHue  BEmIeCTB,  BBIIEICHUE |
aKKyMYyJIMPOBaHHME DJHEPrMM B KJETKe. OJTambl JHEPreTHuYecKkoro odbmeHa. [nukomnus.
bpoxenne wu ero Buabl. KuciopomHoe OKUCIEHHE, WIH KJIETOYHOE JIbIXaHUE.
D PeKTUBHOCTD HIHEPTETHUECKOT0 OOMEHa

4.4

Peakiun marpuuyHoro cuHTe3a. ['eHernueckas wuHpopmarus u JHK. Peammzamms
TFeHETUYECKON HHPOpMAIK B KJIETKe. | eHeTuuecKuil Ko U ero cBoicTBa. TpaHcKpunuus
— matpuunblid cuaTe3 PHK. Tpancusmus — Ouocunres 6enka. KogupoBanue aMUHOKHCIIOT.
Pois pubocom B buocunTe3e Oenka

4.5

Hexnerounsie ¢popmbl sxu3HM — BUpYCHL. McTopus oTkpbiTHst Bupycos (1. BanoBCKwHiA).
OcoOeHHOCTH CTpOEHUS M JKU3HENEATeNbHOCTH BUpycoB. bakrtepuodaru. bonesnu
pacTeHuii, KUBOTHBIX W YEJIOBEKa, BBI3bIBAaEMbIe BHpycamH. Bupyc mmmyHozeduumTa
yenoBeka (BUY) — Bo3Oyautens CIINa. [Ipodunaktuka pacnpocTpaHeHUsT BUPYCHBIX
3a00JieBaHUM

Pa3sMHOKXEeHNE M MHIMBUIYaIbHOE PA3BUTHE OPraHU3MOB

5.1

Knerounslii 1uki, WiaM KU3HEHHBIM LUk kinerku. MuTepdaza m mutos. Ilpoueccsl,
nporekaromue B uHTepdaze. Perumkamus — peaknus marpuuHoro cuuteza JIHK.
CrtpoeHue XxpoMocoM. XpOMOCOMHBIA Ha0Op — KapuOTHUIN. JMIUIOUAHBIA U TarIOUIHBIN
XpPOMOCOMHBIE HaOopbl. Xpomaruzabl. LluTonornyeckue OCHOBBI Pa3MHOXKEHUS U
VHJIMBHUIYaJIBHOTO Pa3BUTHUSI OPTaHNU3MOB.

Henenne kinetkn — Muto3. Cragum murtosa. IIpomeccsl, mpoucxonsdnige Ha pasHBIX
CTaJMAIX MUTO3a. BMOJIOrHYECKNI CMBICT MUTO3a

5.2

@®opmbl  pa3MHOXKEHMSI OpraHu3MmoB: Oecmojioe ¥ mojoBoe. Bunel Oecrionoro
pasMHOXEHHUs:  JleJIeHMe  HaJBOe, [OYKOBaHME OJIHO- U MHOTOKJIETOYHBIX,
CrIopooOpa3oBaHKMEe, BETeTATUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIIOHHPOBAHHE
OpPraHU3MOB, €r0 3HaUeHHe JUIsl CeNIEKLIUU

5.3

[TonoBoe pa3MHOKEHHUE, €T0 OTIIMYHUS OT OECTOIOTO.
Meito3. Craguum meito3a. Ilpoueccel, npoucxoasdmue Ha cTaguax merosa. [loBenenue
xpoMocoM B Meio3e. Kpoccunrosep. buonornueckuii cMpIca ¥ 3HaYEHUE Meo3a

5.4

I'amerorenes — mporecc 00pa30BaHUs MOJOBBIX KIETOK Yy KUBOTHBIX. [ToOBBIE Kene3bl:
CEeMCHHHKH W suYHUKA. (OOpa3oBaHWE H pa3BUTHE TIOJOBBIX KJIETOK — TaMeT
(cmepmaTo3ouy, sHIEKIETKa) — crepmaToreHe3 u ooreHe3. OCOOCHHOCTH CTPOEHUS
SUEKIIETOK M criepMaTo3onioB. OmiogoTBoperne. [laprenoreHes

5.5

NunuBuayanpbHOE pa3BUTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (IMOpHOTEHE3).
Oransl SMOPHOHATBHOTO Pa3BUTHS Y TO3BOHOYHBIX )KHBOTHBIX: IPOOJICHNE, TaCTPYISIuS,




opraHorere3. [locramOpuoHanbHOE pa3BUTHE. THIIBI OCTIMOPHOHAIBHOTO Pa3BUTHSL:
npsMoe, HenpsMoe (JTMYMHOYHOE). BrnusiHue cpenbl Ha pa3BUTHE OPraHU3MOB; (DAaKTOPHI,
CIIOCOOHBIE BBI3bIBaTh BPOXKAEHHBIE YPOACTBA.

Poct u pa3zButue pacteHuil. OHTOreHe3 [IBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHHU, CTaIuU
pa3BUTHS

HaCJ'IeI[CTBCHHOCTB N U3MCHYUBOCTHb OPTaHU3MOB

6.1

[Ipeamer m 3agaum reHeTwku. Mcrtopus pa3BuTus reHeTUKU. Bknaa poccuiickux u
3apyO0eKHBIX YYEHBIX B PAa3BUTHUE T€HETHKU. METOJbl T€HETHKHU (THOPUIO0IOTHYCCKHIA,
LUTOTEHETHYECKUM, MOJIEKYJISIpHO-TeHeTHUeCKHii). OCHOBHBIE T€HETUYECKUE MOHSTHUS.
['eHeTnueckas CHMBOJIMKA, UCIIOJIb3YEMAasl B CXEMAaX CKPEIIMBAHUMI

6.2

3aKOHOMEPHOCTH  HACTEJOBaHWS  NPU3HAKOB, YCTaHOBJICHHBbIe [. MeHaenem.
MOHOTHOPHIHOE CKpEIIMBAaHKUE. 3aKOH €IMHOO00pa3usi THMOPHJIOB IEPBOrO ITOKOJICHHS.
[IpaBwio poMUHUPOBaHUS. 3aKOH PACHICIUICHHUS MPU3HAKOB. [ MIMOTE3a YHCTOTHI TaMerT.
[ToyiHOE M HEOJIHOE IOMHUHHPOBAHHE.

JuruOpugHoe  CKpemMBaHWE. 3aKOH HE3aBUCUMOTO  HACJICIOBaHHWS  MPU3HAKOB.
[{uToreHeTHYECKUE  OCHOBBI  JUTHOPHIHOTO  CKPCUIMBAHUA.  AHaIU3UpYOIIee
cCKkpemuBaHue. lcmonp30BaHUE AaHATU3UPYIOMIETO CKPCIIUBAHUS IS ONPEACIICHUS
FeHOTHIIa 0CO0OHU

6.3

CuemieHHOe HacienoBaHue mpu3HakoB. Pabora T. Moprana mno cUeIICHHOMY
HACJIEZIOBaHUIO TE€HOB. HapylueHwe cCLEmIeHHs I'eHOB B pe3yibTare KpPOCCHHIOBEpA.
XpoMOCOMHas TeOpHs HACIEeICTBEHHOCTH. | eHeTHYeCKne KapThl.

I'enernka moxa. XpoMOCOMHOE OIIPE/ICJICHHE T10JIa. AYTOCOMBI M IOJIOBBIE XPOMOCOMBI.
['omorameTHbIe U reTeporaMeTHbIe Opranu3mMbl. HaciienoBanne npu3HakoB, CIETIEHHBIX €
HI0JIOM

6.4

N3menunBOCTh. BHIbI N3MEHUNBOCTH: HEHACIICICTBEHHAS U HACJIEeACTBEHHasA. Ponb cpebl
B HEHACJICJCTBEHHON U3MEHYUBOCTH. XapakTepucruka MO (PHUKAITTOHHON
M3MEHYMBOCTHU. BapuanmoHHsIil psa U BapuanvoHHas Kpusas. HopMa peaknuu npusHaxa.
KonnuecTBeHHBIE M KAauyeCTBEHHBbIE NPU3HAKM M HMX HopMa peakuuu. CBoiicTBa
MOIU(PUKAITMOHHON U3MEHUYHUBOCTH

6.5

Hacnencreennast, uiau reHOTUIHMYECKAsA, U3MEHUYUBOCTE. KoMOMHATHUBHAA M3MEHUYUBOCTD.
Meii0o3 u MOJNIOBOI mMpollecc — OCHOBA KOMOMHATHBHOW M3MEHYMBOCTU. MyTallliOHHas
m3MeHInBOCTh. Kimaccudukarus MmyTaiuii: reHHbIE XpOMOCOMHBIE, TeHOMHBIE. YacToTa 1
MpPUYMHB  MyTanuid. MyTareHHsie (akTopbl. 3aKOH TOMOJIOTHUECKHUX pPSIOB B
HacnencTBeHHo# nm3MenunBocty H.M. BaBuiosa

6.6

FeHeTI/IKa YCJIOBCKA. KapI/IOTI/IH YCJIOBCKA. OCHOBHBIG METOAbI TCHCETUKHW YCJIIOBCKA:
TeHeaJoTHYeCKUil, ONM3HENOBbIM, ITUTOTCHETUYECKUH, OMOXUMHUYECKHM, MOJEKYISIpHO-
reaeTnyeckuii. COBpeMEHHOE ONpEe/ICIICHUE TCHOTHIIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHHE,
TeHOTUIIUpOBaHUWE, B TOoM uucie ¢ mnomomibio [I[[P-ananuza. HacnenctBeHHbIe
3a00/IcBaHUS  YEJIOBEKa: reHHble  0Ooje3HM, OOJIEe3HM ¢ HACJICJACTBECHHOM
MIPEIPacoIOKEHHOCTRI0, XpOMOCOMHBIe Oone3nu. ComaTHueckue W TeHepaTHBHBIC
MYTaI_[I/II/I. HpI/IHHI/IHLI SHOPOBOFO o6pa3a KHU3HU, TMAarHOCTUKU, HpO(i)I/IJ'IaKTI/IKI/I U JICUCHUA
TeHETUYECKUX  OoNle3Hel. MenuKo-TeHeTUYecKoe  KOHCYIbTUPOBaHUE. 3HAYCHUE
Me}II/IHI/IHCKOI\/'I TCHCTUKU B Hpe)IOTBpaH_[eHI/II/I N JICHCHHUU TCHCTHUYCCKHUX 3a6OHeBaHHfI
YyeaoBeKa

CCJ’ICKHI/ISI OpTaHHU3MOB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexkuus Kak Hayka M Ipolecc. 3apoKIeHUE CEIEKIMHU U JoMecTukanus. Yuenue H.U.
BaBuiioBa 0 1eHTpax MPOUCXOXACHUS U MHOrooOpa3usi KylbTYpHbBIX pacTeHHil. LleHTpsl
ITPOUCXOXACHUSI JOMAIIHUX XKUBOTHBIX. COpT, IOpoJa, ITaMM




1.2

CoBpeMeHHbBIE METO/ABI CeNeKIMH. MacCOBBId W WHIWBHAYATHHBIM OTOOPHI B CEICKIIUH
pacTeHUd U KUBOTHBIX. OIEHKa 53KCTepbepa. bBIM3KOPOACTBEHHOE CKpEUIMBAHUE —
nHOpuauHT. Yncras nuaus. CKpenuBaHUe YUCTHIX JUHUN. ['ereposuc, miau ruOpuaHas
cuna. HepopctBenHoe ckpenmBanue — ayropuauur. OtnanéHHas rubpuanmszanus u eé
ycnexu. ICKyCCTBEHHBIN MyTareHe3 U MOJyYeHHE MOTUIUIONI0B. JJOCTHKEHUS CeleKIIUn
pacTeHUM, )KUBOTHBIX U MUKPOOPIaHU3MOB

7.3

buorexHonorust kak oTpacip HpPOU3BOACTBA. ['€HHas WHXKEHepus. OTambl CO3JaHUs
pekomOunanTHoi JIHK u Tpancrennsix opranu3moB. Kierounas unxenepus. Kiierounsie
KYJIBbTYpBI. MUuKpOKIIOHAIBHOE pa3sMHOXEHHE pacTeHui. Kionnposanue
BBICOKOIIPOJYKTUBHBIX  CEIbCKOXO3SMCTBEHHBIX  OPraHU3MOB.  OKOJIOTMYECKHE U
stryeckue mpobsemsl. 'MO — renerndecku MOIU(PUIIMPOBAHHBIE OPTaHU3MBI

11 KJIACC

Kox

IIpoBepsieMblii 3JIEeMEHT CONePKAHUSA

DBOIIOIMOHHAS OMOIOT U

11

OBOJIIOLIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CeuzerenscTBa 3BoMONMU. [lameoHTONOrMYecKue: MOCIEIOBATEILHOCT IOSBICHHS
BUJIOB B TIaJICOHTOJIOTMYECKOH JIeTOmucH, mepexonHsle (opmbl. buoreorpaduueckue:
CXO/ACTBO M pasznuuue ¢ayH U (Grop MaTEepUKOB U OCTPOBOB. DMOPHOJIOTHUYECKHE:
CXO/ACTBA M PAa3IM4Musg SMOPHUOHOB PAa3HBIX BHJOB IO3BOHOYHBIX. CpaBHUTEIBHO-
AHAaTOMUYCCKHEC: TOMOJIOTMYHBLIC, AaHAJIOTMYHBIC, PYAUMCHTAPHBIC OpraHbl, aTaBU3MBbI.
MounekynspHO-OMOXHMMUYECKUE: CXOJICTBO MEXaHU3MOB HACJIEACTBEHHOCTH M OCHOBHBIX
METa0OJMUECKUX MyTeH Y BCEX OPraHN3MOB

1.2

OpomtonmonHas teopust Y. JlapBuna. Ilpeamnochuiku BO3HUKHOBEHHS JIapBHHU3MA.
JIBIOKyIMe CUiIbl SBOJIIOLMK BUIOB 1O JlapBuHY (M30BITOYHOE pa3MHOXKEHHE INpU
OTPaHMYEHHOCTH PECYPCOB, HEONpeAeNEHHAs N3MEHYMBOCTh, O0phOa 3a CyIeCTBOBAHUE,
€CTECTBEHHBIN 0TOOD)

13

Cunrerudeckas teopus 3Bomtonnu (CTD) u ocHOBHBIE €€ TONOKeHUsI. MUKPOIBOIIOIHS.
[Tonynsanms Kak eIMHNUIIA BUIA U SBOJIOIUN

14

JIBuxyme cuibl ((akTopbl) 3BOJIOLMU BHIOB B Ipupoje. MyTallMOHHBIN Ipolecc U
KOMOMHATHBHAs W3MEHYMBOCTb. [lomynsimoHHble BOJMIHBI U Jpeld reHoB. M3omsauus u
murpanusi. EctecTBeHHBI 0TOOp — Hampaisiiomui  (akrop sBosouuu. Dopmbl
€CTECTBEHHOI'0 0TOOpA.

[Tprcnioco0aeHHOCTh OPraHu3MOB KaK pe3yabTaT 3Bosonuu. [lpuMeps! npucnocodnennit
y OpraHu3MoB. ApoMop(03bl U UIN0ATANITALIHH.

Bun u BunooGpazoBanue. Kputepuu Buma. OcHOBHble (opMmbl BUA000pa30BaHUS:
reorpa)uueckoe, 3K0JIOrHuecKoe

1.5

Makpososmrorus. DopMbl 3BoIONUEU: GuUIeTHYEeCKas, TUBEPTeHTHAs, KOHBEpreHTHas,
napasuienapHas. Heo6paTuMocTh 3BOMIOIMH

BO3HUKHOBEHNE M pa3BUTHE )KU3HU Ha 3emiie

2.1

JloHayuyHble IIpEeACTABIECHUS O 3apOXKICHUU KW3HU. HaydHble rHIoTe3sl BOSHUKHOBEHUS
XKU3HM Ha  3emse:  aOuoreHe3 M maHcnepMus.  XHUMHYECKas  SBOJIOLUS.
OKCIIEpUMEHTAIBHOE TOJATBEPKIACHUE XUMHUYECKOM »HBodMoUMK. HadanpHble STamsl
6uonornyeckoi sBomonnu. ['mnoresa PHK-mupa. IlepBble KiI€TKM M HX 3BOJIIOLUS.




DopMuUpOBaHNE OCHOBHBIX T'PYII KUBBIX OPraHU3MOB

2.2

Pazeutne xu3HuM Ha 3emisie 1o d3paM u nepuojgaMm. Karapxeil. Apxeickas u
npotepo3oiickas 3pbl. [laneo3oiickas spa U €€ mepuoAbl: KEMOPHUICKUNA, OPIAOBUKCKHIMA,
CUJTYpUICKUH, JEBOHCKUH, KaMEHHOYTOJbHBIA, MepMCKUi. Me3o3oiickas 3pa U e€
IIEPUOJIbL: TPUACOBBIN, IOPCKHI, MEJIOBOM.

Kaiinozolickass 3pa W €€ MNepuoJibl: MaJ€OreHOBbI, HEOTCHOBBIM, AHTPOIOTCHOBBIM.
XapakTepucTuKa KJIMMaTa M IeoJIOTMYECKUX IpoueccoB. OCHOBHBIE ATalbl ABOJIOLUN
PacTUTEIBHOTO U KUBOTHOTO Mupa. ApoMopho3bl y pacTeHHil u kuBOTHBIX. [losiBeHwMe,
paciBeT U BHIMUPAHUE TPYII )KUBBIX OPTraHU3MOB

2.3

Cucrema OpraHM4ecKOro MHUpa Kak OTpakeHHe 3BOMIOIUU. OCHOBHBIE CUCTEMAaTUYECKUE
TPYNIbl OPTaHU3MOB

2.4

OBOJIIOLIMSL  4YEJIOBEKAa. AHTpPOINOJOTHS Kak Hayka. Pa3BuTue mpeAcTaBICHHN O
MIPOUCXOKICHUH 4eloBeKa. MeTonbl u3ydeHus aHtpornorene3a. CXoJICTBa W pa3Iuuus
YyeJIoBeKa U JKUBOTHBIX. CHCTEMAaTHYECKOE ITOJI0KEHUE YETIOBEKA.

Jewxymme cuibl  (pakTopel) aHTpororenesa. HacnencTBeHHass W3MEHYUBOCTh U
eCTeCTBeHHbIH 0TOOp. OOlIecTBEHHBIH 00pa3 KU3HU, HU3TOTOBIEHHE OPYAHH Tpyaa,
MBIIILJICHUE, PEUb

2.5

OCHOBHBIE CTaJlUM W BETBH SBOJIOLMH YEJIOBEKA: aBCTPAIONUTEKH, UelOBEK yMeEbIid,
Yenosek mnpsmoxoasmuii, YenoBek Heanaepraibckuil, YenoBek pasymubid. Haxonku
MCKOIAeMbIX OCTAHKOB, BpEMs CYIIECTBOBaHUS, O0JAacTh pacHpoCTpaHEHUs, OO0BEM
TOJIOBHOT'O MO3ra, 00pa3 )KU3HU, OPYAUS

2.6

Yenoseueckue pacbl. OCHOBHbIE OOJIBIIME PACHI: €BpoNeoMHas (eBpa3uiickas), HErpo-
aBCTpajiouJiHasl (9KBaTOpHAJIbHAsA), MOHIOJOWJHAs (a3MaTCKO-aMepukaHckasi). YepTsl
IPUCHOCOOICHHOCTH IPEICTABUTENEH YEIOBEUECKUX pac K YCIOBUSM CYIECTBOBAHUS.
EnunctBO uenoseueckux pac. Kpuruka pacuzma

Opraau3Mbl U OKpYXKarolas cpeaa

3.1

OKojorusi Kak Hayka. 3ajaud M pa3fenbl JIKOJOTHHU. MeToAbl HSKOJIOIMYECKHUX
UCCIIeIOBaHUM. DKoIorndeckoe MupoBos3penue. Cpeapl 00UTaHUSI OPTraHU3MOB: BOJHAS,
HA3eMHO-BO3/IYIITHAs, TOYBCHHAs, BHYTPUOPTaHU3MEHHAas

3.2

Oxonorudeckue (axropsl. Kiaccudukanusi sKonorudeckux (axTopoB: abMOTHUYECKHE,
OMOTHYECKUE U aHTpornoreHHbIe. JlelicTBHe IKOIOTHYECKUX (PAKTOPOB HA OPTaHU3MBI

3.3

AbGuoTtnueckue  (akToOppl:  CBET, TeMIeparypa, BIAKHOCTb.  DOTONEPUOAU3M.
[TpucniocoOnenusi OpraHu3MoB K JIEHCTBUIO a0uMoTHYecKuX (akTopoB. buonornueckue
PUTMBI

3.4

buotnyeckue ¢dakropel. Buapl OMOTHYECKMX  B3aUMOJEHMCTBUIl:  KOHKYpPEHIMS,
XUITHUYECTBO, [Iapa3uTHU3M, MYTYaJu3M, KOMMEHCAJIA3M (HaxJIeOHNYECTBO,
KBAPTUPAHTCTBO), aMEHCAJIN3M, HeilTpanu3M. 3HaueHHe OMOTMUYECKUX B3aUMOICHCTBUI
JUISI CYIIECTBOBAHUSI OPTaHU3MOB B IPUPOAHBIX COOOIIECTBAX

3.5

OKOJIOTMYECKUE XApAKTEPUCTHKK monyaanuu. OCHOBHBIE IOKa3aTend IMOMYJISALNN:
YHUCJIICHHOCTD, IIJIOTHOCTb, POXKIAEMOCTb, CMEPTHOCTB, IPUPOCT, MuUrpauus. JnHamuka
YUCJIEHHOCTH MOMYJIAIMU U €€ peryssiuus

Coo0111€ecTBa ¥ DKOJIOTHUECKUE CUCTEMBI

CooOmiectBo  opranu3smMoB  —  Oumoneno3. CTpykTypbl  OuoOIeHO3a:  BHAOBas,
IpOCTpaHCTBEHHas!, Tpoduueckas (nmumeas). Bunsl-nromuHanTel. CBs31u B OMOIIEHO3€

4.2

Dkonorudyeckue cucTeMbl (dkocuctemsbl). [loHsTHE 00 3KOCHCTEeME W OHOTeOIeHO3E.
q)yHKIII/IOHaJ'II)HBIe KOMITOHCHTBI 3KOCHUCTCMBI: NMPOAYLUCHTBI, KOHCYMCHTBI, PCAYLCHTEI.
KpyroBopoT BeIecTB M MOTOK PHEPTUU B IKOocUCTeMe. Tpodudeckue (MUIIEBbIC) YPOBHU




skocuctembl. [lumieBsie 1enu u cetu. OCHOBHBIE MOKAa3aTeNu SKOCUCTEMBI: OHoMacca,
MPOIYKIHSI. DKOJIOTHYECKUE TUPAMHUIBL: TIPOAYKIINU, YUCICHHOCTH, Ornomacchl. CBOMCTBa
SKOCHUCTEM: YCTOMYHMBOCTb, CaMOperyisinus, pazpurue. Cykueccus

[TpuponHbie 3KOCHCTEMBL. JKOCHUCTEMBI 03&p M peK. IDKOCHUCTEMa XBOWHOTO WIIU
LIMPOKOJINCTBEHHOIO JIEca.
AHTpPOIIOT€HHBIE KOCUCTEMbI. ATPOIKOCHUCTEMBI. YpOoskocuctemsl. buonoruueckoe u

4.3 XO03s5ICTBEHHOE 3HAUCHHE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopa3znoobpa3ue kak ¢GakTop ycTOWYHMBOCTH dKocucTeM. CoxpaHeHHe OMOJOTHYECKOTO
pa3zHooOpa3us Ha 3emiie
Yuenne B.W. Bepnaackoro o Ouocdepe. ['paHuibl, coctaB u CTpykTypa Omochepsl.
JKupoe BemectBo u ero gpynkiuu. OcobeHHOCTH OMocdephl KaK TII00aTbHON YKOCHCTEMBI.
4.4 | Jlunamuueckoe paBHOBecHME W OOpaTHas CBs3b B Ouocdepe. KpyroBoporsl BemecTB u
OMOTreOXMMHYECKHE IHMKJIBI 3JEMEHTOB (yriaepoja, a3oTa). 30HAIBHOCTh OHOChepsl.
OcHOBHBIE OMOMBI CYIIN
YenosedecTBo B Onochepe 3eMin. AHTPOIIOTCHHBIC H3MeHeHus B onocdepe. [modanpHbIe
45 | 2KojOrHMUecKue pOOIIEMBI.

OcHoOBa palMOHAIBLHOTO YIIPABJIEHUS NPUPOAHBIMH PECYypCaMHd M HX HCIOJIb30BaHUE.
Jloctrxenust OMOJIOTUY U OXPaHa IPUPOJIBI




YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O
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Enunoe coneprkanue oobiero oopaszosanus _ https://edsoo.ru/mr-biologiya/

buomnorus. 10-11 knaccel. Yriy0iennslii ypoBenb. Metonudeckoe nocooue Ilaceunuk B.B. u
ap. https://prosv.ru/product/biologiya-10-11-klassi-uglublennii-uroven-metodicheskoe-

posobie02/

IHUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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