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IHOACHUTEJIBHAS 3AIINCKA

[Ipu pazpaboTke mporpamMmbl MO OHWOJIOTUU TEOPETUUYECKYIO OCHOBY ISl OMpPENETICHHs MOAXO0I0B K
(bopMHpOBaHUIO COAEPKAaHUSI YyUeOHOTO Mpeamera «bHoorusy COCTaBHIN: KOHIETITYaJIbHBIC MOJOKEHHS
dI'OC COO o B3auMOOOYCIIOBIIGHHOCTH IICJICH, CONEp)KaHHs, Pe3yJbTaTOB OOyYeHHMs U TpPeOOBaHMMA K
YPOBHIO TOATOTOBKH BBITYCKHUKOB, MOJOXEHHUS 00 OOIMX MEeNnsiX M MPHHLIUIAX, XapaKTepU3YIOIIHUX
COBPEMEHHOE COCTOSIHHE CHCTEeMBI cpefHero ooOuiero obOpa3oBanus B Poccuiickoit denepanuu, a Takxke
MOJIOKEHU O crnenuduke OHoiorud, €€ 3HAYeHUH B TO3HAHMM KUBOM MNPHPOIBI M OOecreueHUun
CYLIECTBOBAHMSI 4eJoBeuecKkoro oodmiectBa. CorjiacHO Ha3BaHHBIM IMOJIOXKEHUSM, ONpeAeNieHbl OCHOBHbBIC
(GyHKIMU TPOTrpaMMBbI IO OHOJIOTHHU U €€ CTPYKTYpa.

[Iporpamma o 6uonoruu Ma€T NpeacTaBliIeHUe o LesIX, 00 001el cTpaTerut 00y4eHusl, BOCIUTAHUS
U pa3BUTUS OOydYalomuxcs cpeiacrBaMu ydeOHoro mnpenmera «buomorus», ompexpernsier o0s3arenbHOE
MpPeIMETHOE COJEp>KaHUE, €ro CTPYKTYpPY, paclpelesieHue IO pasfelaM M TeMaM, PEKOMEHIyEeMYIO
MOCJIeIOBATENbHOCTh M3YYEHHUS! y4eOHOro Marepuana ¢ y4€TOM MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX
CBSI3€, JIOTMKU 00pa30BaTeIbLHOrO MPOLIECCa, BO3PACTHRIX OCOOCHHOCTEH 00y4aroImuXCsl.

B mporpamme mo OMONIOTMM TaKXe YUUTHIBAIOTCS TPEOOBAaHUS K IUIAHUPYEMBIM JIMYHOCTHBIM,
METamnpeIMETHBIM U IPEIMETHBIM pe3yiabTaTaM 0O0y4eHHsS B (OPMUPOBAHHUU OCHOBHBIX BHJIOB Y4eOHO-
MO3HABATENIBHON  JIEATENbHOCTH/YUeOHBIX ~ JEHCTBHI  OOY4YalOMMXCSl 1O OCBOCHHIO  COJCPIKAHHS
Ouooruueckoro oopa3zoBaHusl.

B nporpamme mo Ouomormm (10—11 xmaccel, 0a30BBIA YpPOBEHb) pEATM30BAaH MPUHIIUII
MIPEEeMCTBEHHOCTH B M3Y4YEHHMM OHMOJIOTHH, Onarojgaps 4eMy B HEil MpOCMATPUBAETCS HANPABICHHOCTh Ha
pa3BUTHE 3HAHUM, CBSI3aHHBIX C (OPMUPOBAHUEM €CTECTBEHHO-HAYYHOI'O MHUPOBO33PEHHUS, LIEHHOCTHBIX
OpUEHTAIM JIMYHOCTH, SKOJOTMYECKOTO MBIIUICHUS, TMPEACTaBICHUI O 3J0pOBOM o00pase >KU3HH U
Oepe’)KHBIM ~OTHOILICHHEM K OKpyXaromed mnpupoanoi cpene. [losromy Hapsgy ¢ u3ydeHHEM
0011e0MOIOTMYECKUX TEOPHid, a TaKXKe 3HAHUI O CTPOCHHH >KMBBIX CHCTEM PA3HOTO PaHra M CYIIHOCTH
OCHOBHBIX IIPOTEKAOLIUX B HUX MPOLECCOB B IPOrpaMMe Mo OMOJIOTUHU Y/I€JI€HO BHUMAaHUE UCIIOIb30BaHUIO
MOJIYUEHHBIX 3HAHUN B TOBCEJHEBHOW JKU3HU I pELICHUS MPUKIATHBIX 3a7ad, B TOM YHCIE:
npodWIAKTUKA HACIEICTBEHHBIX 3a00JCBAaHUN YEIOBEKa, MEIUKO-TeHETUYECKOTO KOHCYJIbTHPOBAHUS,
000CHOBaHHUS HKOJIOTMUECKU I€JIeCO00Pa3HOro MOBEACHUS B OKPYXKAIOLIEH MPUPOIHOU cpele, aHaau3a
BIIUSIHUS XO3SIIICTBEHHOMN JIEATEIBHOCTH YEJIOBEKa Ha COCTOSIHUE MPUPOJIHBIX U UCKYCCTBEHHBIX 3KOCUCTEM.
YcuneHne BHUMaHUS K MPUKIAAHOW HAMPaBICHHOCTH Y4eOHOro mpeamera «bHOJIOTHS» MPOIUKTOBAHO
HEOOXOJIMMOCThIO 00€CIeUeHHs] YCIOBUH JUIsl pEIIeHHs OJHOM U3 aKTyallbHBIX 3a7ad IIKOJbHOTO
Ouosiornyeckoro oOpa3oBaHus, KOTopas Mpeamnojaraer (GOpMHUpOBaHHE Yy OOYyYaroOIUXCsS CIIOCOOHOCTH
a/1alITUPOBATHCA K U3MEHEHUSIM TUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOI'O MUDA.

buonorus Ha ypoBHe cpelnHero o0iero oOpa3oBaHusi 3aHMMaeT BakHoe MecTo. OHa olecreynBaeT
dbopmupoBaHre y oOydaromuxcsi MpeACTaBICHUNH O HAyYHOM KapTUHE MHUpa, paclupser U 0000I1aeT
3HaHUS O KUBOU MPUPOJE, €€ OTINYUTENbHBIX MPU3HAKAX — YPOBHEBOM OPraHU3alluM U 3BOJIIOIIUH, CO3AAET
yCIIOBUSL JUISl: TO3HAHUS 3aKOHOB >KMBOW MpUPOJIbI, (POpMHUpOBaHUS (PYHKIHMOHAIBHON I'PaMOTHOCTH,
HaBBIKOB 3/I0pOBOTI0 U 0€30MacHOro 00pasa >KU3HU, FIKOJIOTUYECKOTO MBIIIICHHS, [IEHHOCTHOI'O OTHOIIEHUS
K JKMBOW ITPUPOJIE U YEIIOBEKY.

Bonbiioe 3HaueHne OHONOTHS MMEET TakXKe JUIsl PeUIeHHs BOCIUTATEIbHBIX W Pa3BUBAIOIIMX 3a/1a4
cpenHero ob6mero o0Opa3oBaHMs, conuamu3zanuu obOydaromuxcs. M3yuenue Ouonoruu oOecreyuBaeT
ycnoBust AN (pOpMHUpPOBAHUS HHTEIUICKTYATbHBIX, KOMMYHHKAIMOHHBIX U WH(OPMAIMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYphl, CIHOCOOCTBYET HMHTETpallud OMOJOTMYECKMX 3HAHWW C TMPEACTABICHUSMHU U3
JIPYTUX Y4eOHBIX TPEIMETOB, B YAaCTHOCTH, (DU3MKH, XUMUU U Teorpaduu. Ha3BaHHBIE MONOXKEHUS O
MpelHa3HauYeHUN ydeOHoro mnpeamera «bHONOTHsS» COCTaBUIM OCHOBY JJISi OMNpENENIeHHs] MOJIXOJO0B K
0TOOPY M CTPYKTYPHPOBAHHUIO €0 CO/ICPKaHMsI, IPECTABICHHOT0 B IpOrpaMmMe 1o OHOJIOTHH.

Ot60p coxepxkanus ydeOHOro mpenmera «buomorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH C MO3UIIHA
KYJIBTYpOCOOOpa3HOTO IMOJX0/a, B COOTBETCTBUH C KOTOPHIM OOydaroluecs AODKHBI OCBOUTH 3HAHUS U
yYMEHHsI, 3HauuMble s (opMHUpOBaHMsS OOIIEH KyJIbTYphl, ONpEAENsollrne aJeKBaTHOE IOBEACHHE
YeJIOBeKa B OKPYXKarollled MpUpOTHON cpene, BOCTpeOOBaHHbIE B MOBCEIHEBHOW JKU3HU U MPAKTUYECKON



nestenbHocTH. Oco00e MECTO B 3TOM CHCTEME 3HAHUN 3aHUMAIOT AJIEMEHTHI COACP)KaHuUs, KOTOPbIE CIyXKaT
OCHOBOW 1Jisi (pOPMUPOBAHUS TPEJCTABICHUNH O COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHE MHUpa U
IIEHHOCTHBIX OPHEHTAIMAX JITYHOCTH, CTIOCOOCTBYIOIIMX I'YMaHHU3aIMK OMOIOTUYECKOT0 00pa3oBaHMUsL.

CTpyKkTypHpOBaHHE COJEpKaHUs ydyeOHOro MaTepuana B IporpaMMme o OMOJIOTMH OCYILECTBIIEHO C
y4€TOM TMPHOPHUTETHOTO 3HAYCHHSI 3HAHUA OO0 OTIMYUTENBHBIX OCOOCHHOCTSX J>KMBOM HpPUPOABI, O e
YPOBHEBOH OpraHu3allud U HBOJIOLUH. B COOTBETCTBMM € 3THMM B CTPYKType Yy4eOHOro mpeamera
«buonorus» BelIETIEHB! CIEAYIOUIME COJEpKaTelbHble JUHUMN: «buonorus kak Hayka. MeToabl Hay4dHOTO
no3HaHus», «Kierka kak Onosorudeckas cucrema», «Opranusm Kak Ouojoruyeckas cucteMay, «Cucrema u
MHOTro0o0pasfe OpraHu4YecKOro MHpay, «IBOJIOLUS KHUBOW MPUPOABI», «IKOCHCTEMBI M TMPHUCYIIUE HM
3aKOHOMEPHOCTH.

Lenp uzyuenust yuebnoro npenmera «buonorus» Ha 6a30BOM ypoBHE — OBJIAJICHUE O0YYArOIIUMUCS
3HAaHUSIMH O CTPYKTYPHO-(YHKLIMOHAIbHOM OpraHu3alMy KUBBIX CHUCTEM PA3HOrO paHra u npuolOpereHue
YMEHUH HCIOJIBb30BaTh 3TU 3HAHMS JUISI TPAMOTHBIX JCUCTBUI B OTHOIIEHUH OOBEKTOB JKUBOW MPUPOJBI U
peLeHMs] Pa3InYHbIX KU3HEHHBIX NIPOOJIEM.

JlocTikeHne 1enu u3ydenus ydeOHoro npeamera «buonorus» Ha 6a30BOM ypoBHE 0O€CIIEUMBAETCS
pEILICHNEM CIIENYIOIINX 3a1au:

OCBOCHHE OOYYAIOIIUMHCS CHCTEMBbl 3HAaHUH O OMOJIOTMYECKMX TEOpHSX, YYEHHUSIX, 3aKOHaX,
3aKOHOMEPHOCTSX, TUIOTe3aX, MpaBUiIaX, CIY)KallMX OCHOBOH Uil (popMupOBaHMs IpeICTaBICHUH O
€CTeCTBEHHO-HAYYHOW KapTHHE MHpa, O METOJaX HAy4YHOTO IIO3HAHUS, CTPOCHWUH, MHOTO00pa3HH W
0COOEHHOCTSIX >KMBBIX CHCTEM Pa3HOI'O YPOBHS OpraHU3allMM, BBIJAIOIIMXCS OTKPBITUSAX U COBPEMEHHBIX
HCCJIEIOBAHUAX B OMOJIOTHH;

¢bopmupoBaHue Yy 00ydarOLIUXCs T03HABATEIbHBIX, HHTEIUIEKTYAJIbHBIX U TBOPYECKUX CIIOCOOHOCTEMN
B IIpOIECCE aHa/lM3a JAHHBIX O NYTAX pa3BUTHUA B OMOJIOTMM HAYYHBIX B3IJISAOB, MJEH M HOJIXOJOB K
W3YYEHHUIO JKUBBIX CUCTEM PA3HOI'O YPOBHSI OpraHU3alluu;

CTaHOBJICHUE y O0yYaromuXcst 00MIeH KyIbTyphl, (YHKIIMOHATIBHON IPaMOTHOCTH, Pa3BUTHE YMEHHUN
OOBSICHATh U OLICHUBATh SIBJICHUS OKPYXKAIOIIEr0 MUpPA JKUBOW MPHUPOJbI HA OCHOBAaHUM 3HAHWUN U OIBITA,
MIOJIYYE€HHBIX IIPU U3YYEHUH OMOJIOTHH;

¢dopmupoBaHHe y O0y4arolMXCs YMEHMH MJUIIOCTPUPOBATH 3HAUEHUE OMOJIOIMYECKMX 3HaHUM B
[IPAaKTUYECKONH JEATEIbHOCTH YEJIOBEKAa, pa3BUTUM COBPEMEHHBIX MEIULUHCKUX TEXHOJOTUH U
arpoOMOTEXHOJIOT HiA;

BOCIUTaHHE YOSKIEHHOCTH B BO3MOKHOCTH TMO3HAHUS YEJIOBEKOM JKUBOM MPUPOAbI, HEOOXOIUMOCTH
Oepe’KHOrO0 OTHOIIEHUS K HeH, COOMIOAEHUS HTHYECKMX HOPM TIpU MPOBEAECHUM OHOJIOTHYECKUX
HCCIICIOBAHNH;

OCO3HaHME I[EHHOCTH OMOJIOTMYECKUX 3HAHUM JJIs MOBBILICHUS YPOBHS 3KOJOTHMUECKOW KYJBTYpHI,
1 GOopMHpPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

IPUMEHEHHE MPUOOPETEHHBIX 3HAHUNH M YMEHUI B MOBCEJIHEBHOW JKU3HU JUIsl OLEHKHU MOCIEACTBUN
CBOEH JIeATENbHOCTH 1O OTHOLIECHHIO K OKpYXKalollel cpene, cOOCTBEHHOMY 370pPOBbI0, OOOCHOBaHUE U
co0utoIeHre Mep NPOPHUIAKTUKY 3a00JI€BaHU.

B cucreme cpeanero oOmiero obpazoBanusi «buonorus», nzydaemas Ha 0a30BOM ypOBHE, SIBISIETCS
00s13aTeNIbHBIM Y4E€OHBIM IPEIMETOM, BXOJSAIIMM B COCTaB MpeAMETHOM obsactu «EcTecTBEHHO-Hay4HbIE
MIPEIMETHD.

Jlnst u3ydeHust 6uosioruu Ha 6a30BOM ypOBHE CpeIHEro obIero oopa3oBaHusl OTBOAUTCS 68 4acoB: B
10 kitacce — 34 gaca (1 gac B Heneno), B 11 kiacce — 34 yaca (1 gac B Hezeno).

PabGouas ImporpamMma BOCIIUTAHUSA PCAIM3YCTCA B paMKax MOIYJIA «IIkoIbHBIN YPOK» 49€pPe3 NOCTUKCHUC
JIMYHOCTHBIX PE3YyJIbTATOB O6y‘-ICHI/ISI Ha KaXJ10M YpPOKE C Y4eTOM COACPIKaHUA YpoOKa.

COJAEP/KAHUE OBYYEHUA

10 KJIACC



Tema 1. buojsiorusi Kak Hayka.

buonoruss kak Hayka. CBsi3p OHONOTMM C OOINECTBEHHBIMH, TEXHUYECKUMU U JIPYTHMH
€CTECTBEHHBIMU HayKamH, (puiaocoduei, STUKOMU, SCTETUKOW U mpaBoM. Pons Guosioruu B (opmMupoBaHuU
COBPEMEHHOW Hay4yHOU KapTUHBI Mupa. CrcTeMa OMOJOTUIECKIX HAYK.

Metoapl MO3HaHUS KUBOW MpUpoAbl (HAOIIOAEHHE, OHKCIEPUMEHT, OIHUCaHue, H3MEPEHUE,
KJaccu(uKanus, MOICTMPOBAHNE, CTATUCTUYECKAsk 00pabOTKa JaHHBIX ).

JdemoHcTpaumuu:

[Toptpetsr: Y. Japsun, I'. Mennens, H. K. Konbuos, /Ix. Yorcon u @. Kpuk.

Tabnuis! u cxeMbl: «MeTo/ bl TO3HAHUS )KUBOW TPUPOJIBI».

JlaGopaTopHble U NpPaKTH4YeCKUe padoThI:

[Ipaktuueckas padora Ne 1. «Mcrnonb3oBaHue pa3IMYHBIX METOAOB IPU HU3Y4YEHUU OMOJIOTUYECKUX
0OBEKTOBY.

Tema 2. ’KuBble cucTeMbl 1 X OPraHU3aI U,

XKusbie cuctembl (OMOCUCTEMBI) Kak TpeaMeT u3ydeHus Ouosiorud. OTIWYHE KUBBIX CHCTEM OT
HEOPraHU4YeCKOU MPUPOIBI.

CpoiicTBa OMOCHMCTEM W HX pazHOOOpa3zue. YPOBHM OpraHM3alUU OMOCHCTEM: MOJCKYJISPHBIM,
KJIETOYHBIH, TKAHEBBIN, OPraHU3MEHHBIN, MOMYISIIHOHHO-BUI0BOI, S5KOCUCTEMHBIN (OMOTEOIIEHOTHYECKUIA),
OonocQepHbIi.

JdeMmoHcTpanum:

Tabnuup! u cxembl: «OCHOBHBIE IPU3HAKH KU3HUY, «YPOBHH OPTaHHU3AIMN KUBOU TIPUPOIBDY.

O6opynoBanue: Moaens Moaekyinsl JJHK.

Tema 3. XumMHnuecKkuii cOCTaB M CTPOEHUE KJIETKH.

XUMHYECKUN COCTAaB KJIETKU. XMMHUUYECKHE 3JIEMEHTBHI: MAaKpO3JIEMEHThl, MUKpPO3JIEMEHThl. Boga u
MUHEpaJIbHbIC BEIIECTBA.

OyHKIHMH BOJBI U MUHEPAIbHBIX BelIeCTB B KieTke. [loanep:xkanne ocMoTHYeCKOro OanaHca.

benku. CoctaB m crpoeHue OenKOB. AMHHOKHCIOTHI — MOHOMEpHI OenkoB. He3ameHuMBble H
3aMEHUMbIC AMUHOKHUCIOTHl. AMHUHOKUCIOTHBI COCTaB. YPOBHH CTPYKTYphl OEIKOBOH MOJIEKYJIbI
(mepBu4Hasi, BTOpUYHAs, TPETUYHAS W YETBEPTHUYHAS CTPYKTypa). XHUMHYECKHE CBOWCTBA OEIKOB.
buonoruueckue GpyHKIMU OETKOB.

®depmeHTHl — Ouonoruyeckue karanuzatopbl. CTpoeHue (epMeHTa: aKTHBHBIN IEHTp, cyOcTpaTHas
cneruduaHocTb. Kodpepmentsl. Butamunbl. OTnnyms ¢epMEeHTOB OT HEOPTAaHUYECKUX KaTaTu3aTOpPOB.

VYrneBonbl: MOHOCaxapu bl (TIIIOK03a, prbo3a U Ae30Kkcupru003a), Jucaxapuibl (caxaposa, JIakTo3a) u
nonMcaxapubl (Kpaxmain, TIMKOTeH, [eJUTio03a). buonornueckue GyHKIIUU YTIIEBOAOB.

Jlununel: Tpurnuuepuasl, Qochomununel, crepounsl. ['mapodunbHO-THAPOPOOHBIE CBOWCTBA.
buonoruueckue pynkiuu nunuaos. CpaBHEHHE YTIIEBOJOB, OSIKOB U JIMIH/IOB KaK HCTOUHUKOB DHEPTHH.

Hyxneunossie kucnotsl: JJHK u PHK. Hykieotnnbl — MOHOMEpBI HYKJIEMHOBBIX KUCIOT. CTpoeHue u
¢ynkunn JJHK. Ctpoenune u pynxuu PHK. Buast PHK. AT®: ctpoenue u pyHKIUH.

Hurtonorus — Hayka o kierke. Kierounass teopusi — mpumep B3auMOJIEHCTBUS uIeH U (aKTOB B
Hay4YHOM [MO3HAHUU. MeTObl U3yUEHUS KIETKU.

Krnerka kak nenoctHas xuBas cuctema. OO1Ime Npru3HaKU KJIETOK: 3aMKHYTasi Hapy»kHasi MmemMOpaHa,
monekynbl JJIHK kak renernueckuit anmapar, cucrema cCuHTe3a Oenka.

Tunel KIETOK: dyKapuOTHYECKasi U MpokapuoTudeckas. OCOOEHHOCTH CTPOCHHS MPOKAPHUOTUUYECKON
kinetkd. Kierounas creHka Oaktepuil. CTpoeHHE JYKapUOTHUYECKOH KIeTKH. OCHOBHBIE OTIUYUS
PacTUTETbHOM, KUBOTHON U TPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPhl KIETOK — KIETOYHAs CTEHKa, TIUKOKAJIUKC, HX (QYyHKIUU.
[Tnasmarndeckass memOpana, e€ cBoiicTBa u pyHkiuu. [luTomnasma u e€ opranouabl. OnHOMEMOpaHHBIE
opranouasl kinetku: OIIC, ammapar ['onbmxu, 5m30coMbl. [lonyaBTOHOMHBIE OpPraHOWABI KIJIETKH:
MUTOXOHJIPUH, TIACTUIBL [Iponcxoknenne MUTOXOHApWUN W muactul. Buasl mimactua. HememOpanHbIe
OpPraHOUbl KIETKU: PUOOCOMBI, KIIETOYHBIN LIEHTP, IEHTPUOH, PECHUYKH, )KTYTUKH. DYHKIIUN OPTaHOHI0B
KJIeTKH. BriroueHus.



Snpo — peryasTopHbIi 1eHTp kieTku. CTpoeHue siapa: saepHas 0000YKa, KaproIula3Ma, XpOMAaTHH,
SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEHIECTB B KIIETKE.

JdemoHcTpaumnu:

[Moptpetsr: A. JleBenryk, P. I'yk, T. lllBann, M. neiaen, P. Bupxos, . Yorcon, ®. Kpuk, M.
Yunkunc, P. ®panxnun, K. M. bap.

Huarpammsbl: «Pacnpenenenue XMMHYECKHX 3JEMEHTOB B HEXHUBOW Mpupoae», «PacmpeneneHue
XUMHMYECKHX 3JIEMEHTOB B KUBOU IIPUPOACH.

Tabmuuer u cxemsl: «llepuoguueckas TabiMIa XUMHUYECKUX 3JIEMEHTOB», «CTpOEHHE MOJEKYJIIbI
BoabI», «buocunrtes Oenka», «CtpoeHue Mousiekynbl Oenka», «CtpoeHue ¢pepmeHTa», «HykinenHoBble
kucnotel. JIHK», «Crpoenne monekynsl AT®», «CTpoeHue syKapuOTHUECKOM KIETKW», «CTpoeHue
KUBOTHOM KIETKMW», «CTpOoeHHE pacTUTEIbHOM KIETKW», «CTpoeHHe IPOKApUOTHYECKON KIIETKU,
«CTpoeHue sipa KIETKW», «Y TIIeBOAb, «JIUmuaby.

OO0opynoBaHue: CBETOBOM MHMKpPOCKOI, 000OpyJOBaHUE JIs IPOBEAEHUS HaOIIOAEHUM, U3MepeHuil,
HKCIEPUMEHTOB, MUKPOIIPENIapaThl PACTUTEIbHBIX, )KUBOTHBIX U OaKTEPUATBbHBIX KIETOK.

JlaboparopHble U NpaKTHYecKue padoThbi:

JlaGoparopnast pabora Ne 1. «l/3yueHue KaTaJUTUYECKOW aKTUBHOCTH (PEPMEHTOB (Ha HpUMEpe
aMMJIa3bl WM KaTayasbl)».

JlaboparopHast padota Ne 2. «M3ydyeHHe CTPOSHHUS KIETOK PACTCHHH, XUBOTHBIX M OAKTEPHHA IO
MHUKPOCKOIIOM Ha 'OTOBBIX MUKPOIIpENapaTax U X OIUCAHUEY.

Tema 4. /KusHeaesiTeIbHOCTH KJIETKH.

OOMeH BemiecTB, WJIM METa0O0MM3M. ACCHUMIIIIUSA (TUIACTUYECKHH OOMEH) W JAMCCUMUIISAIUS
(3HepreTHYecKuii OOMEH) — JIBe CTOPOHBI €IMHOTO IMporecca MeTadonu3Ma. Poib 3aKOHOB COXpaHEHUs
BEIIECTB ¥ SHEPIMH B IOHUMaHUU MEeTa0oI13Ma.

Tunbr oOMeHa BemiecTB: aBTOTPOGHBIA U reTepoTpodHbI. Posb (epMeHTOB B OOMEHE BEIIECTB U
IIPEBPALLICHUY SHEPTUU B KIIETKE.

®otocunte3. CBeroBass m TemMHOBast ¢a3pl GorocuHTe3a. Peakmum dorocunTesa. IpHekTuBHOCTH
¢dorocunTe3a. 3HaueHue (GoTocuHTE3a NI KU3HU Ha 3emuie. BiausHue ycioBuil cpeabl Ha (OTOCHHTE3 U
CTIIOCOOBI TIOBBIIIIEHUS €70 POJAYKTHBHOCTH Y KYJIBTYPHBIX PAaCTEHUIA.

XeMocuHTe3. XeMOCHUHTE3UpYyIole OakTepuu. 3Ha4YeHne XeMOCUHTe3a JUIs XKU3HU Ha 3emiie.

OHepreTudeckuii oOMeH B KieTke. Paciienyienue BelecTs, BbIJIEICHUE U aKKYMYJIMPOBAHUE SHEPTUU
B KJIETKe. JTanbl 3HepreTuueckoro oomena. I'nmukonus. bpoxenue u ero Buasl. KucnopogHoe okucienue,
Uy KkietouHoe Jaeixanue. OxucnurenbHoe (ochopmnrpoBanue. IOPEKTUBHOCTh HHEPTETUUECKOTO
oOMeHa.

Peakuuu matpuuHoro cunresa. I'enermueckass mHpopmauus u JIHK. Peanusanus renernueckoit
uHpopmanuu B kieTke. ['eHeTnueckuil kox u ero coiictBa. TpaHckpumnius — MaTtpuuHbiii cunte3 PHK.
Tpancnsiuss — OmocuHTe3 Oenka. Otambl TpaHcsiuuu. KonupoBanue amuHokuciaor. Ponb pubocom B
O6uocuHTe3e Oenka.

Heknerounsie ¢opmbl xu3Hu — Bupychl. Hcropus otkpbiTus BupycoB (. M. VBanoBckwii).
OcoOeHHOCTH CTPOEHHUS U KM3HEHHOTro LUKJIa BUpycoB. bakrepnodaru. bone3nu pacreHuii, KUBOTHBIX U
4elioBeKa, BbI3bIBaeMble BUpycamu. Bupyc mmmyHonedunura yenoseka (BUY) — Bo3Oyaurens CIIN/la.
OOpatHast TpaHCKpUNIMS, peBepraza M HHTerpasza. IlpoduiakTuka pacnpocTpaHEeHHs BHPYCHBIX
3a00JIeBaHUH.

JdemoHcTpanum:

[Toprpetsr: H. K. Konsnos, . . iBanoBckui, K. A. Tumupsizes.

Tabnuue! u cxemsl: «Tunsl nuTanusY, «MeTabonuzm», «MUTOXOHIPUN», « DHEPreTUIeCKUii 0OMEHY,
«Xmoporacty, «Potocunred», «Ctpoenue JIHK», «Ctpoenune m ¢dyHKIMOHMpOBaHUWE TeHa», «CUHTE3
Oenkay, «['eHermueckuil kony, «Bupyce», «baktepuodarm», «CTpoeHHEe M KU3HEHHBIH LUKI BUpYyca
CIINda, 6axrepuodaray, «Pemnukauus JHK».

Ob6opynoBanue: moxaenu-anmunkauuu «Yasoenue JHK wu tpanckpunums», «buocunres oOenxay,
«CtpoeHue KiIeTkn», Moensb cTpykrypsl JJHK.

Tema S. PasMHOKeHHEe H HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.
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KnetouHblif UK, WK )KU3HEHHBIN IUKI KieTku. MHaTepdasza u mutos. Ilponeccsl, mporekaromiye B
untepdaze. Permkanus — peakuust matpuuHoro cunre3a JIHK. Ctpoenue xpomocom. XpOMOCOMHBIH
Habop — xapuoTun. JIUMIOWAHBIN U TamIoWIHBI XpOMOCOMHBIE HaOOpbl. Xpomatusl. L{utonornueckue
OCHOBBI Pa3MHOXEHUS U UHAUBUYAJIBHOTO PA3BUTHSI OPraHU3MOB.

Henenue xnerku — muto3. Ctaauu muto3a. [Ipoieccel, IpoucxoaaIiye Ha pa3sHbIX CTAJUsAX MUTO3A.
buonornueckuii cMbIC MUTO3A.

[Tporpammupyemasi rudeib KJIETKU — alloITO3.

@®opMbl pa3MHOXKEHUSI OPraHU3MOB: Oecroioe U MmoyioBoe. Buapl 6ecronoro pa3sMHOXKEHUS: IeJICHHE
HA/IBOE€, IMOYKOBAaHHE OJHO- W MHOTOKJIETOYHBIX, CIIOPOOOpa3oOBaHHE, BETETATHBHOE pa3MHOXKCHHE.
HckyccTBeHHOE KIIOHUPOBAHUE OPTraHU3MOB, €r0 3HaYEHUE ISl CEJIEKIINU.

[TosoBOE pa3MHOXKEHUE, €TO OTIIMYUSA OT OECIOIOTO.

Meito3. Craaum merosa. Ilpoueccel, npoucxoasmme Ha craausx meiosa. [loBegenue xpomocom B
Mmeno3se. Kpoccunrosep. bruonornueckuii CMbICI M 3HaYEHUE MEN03a.

I'amerorenes — mpoiiecc 00pa3oBaHUs MOJIOBBIX KJIETOK y )KMBOTHBIX. [10710BbIE kKele3bl: CEeMEHHUKU

u suuHukd. OOpa3oBaHME M pa3BUTHE IMOJOBBIX KIETOK — TaMeT (CHepMaTo30H], SHIEKIeTKa) —
criepmaroreHe3 U oBoreHe3. OCOOEHHOCTH CTPOEHHUs AHLEKIETOK M crepMaro3ouoB. OIUI0I0TBOpEHHE.
[TapTenorenes.

WunuBuayanbHoe pa3Buthe (OHTOreHE3). OMOpPHOHAIbHOE pa3BUTHE (dMOpUOreHe3). OTallbl
SMOpPUOHAILHOTO PAa3BUTHS Yy IMIO3BOHOYHBIX JKUBOTHBIX: JAPOOJICHHE, TacTPYJISIHs, OPTaHOTCHE3.
[Toctaom6puoHanbHOe pazBuThe. TUIIBI TOCTIMOPHOHATBHOTO PA3BUTHS: MPSAMOE, HENPAMOE (JTMUUHOYHOE).
Brnusitaue cpezpl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOKACHHBIC YPOICTBA.

Poct u pazButue pactenuii. OHTOreHe3 LIBETKOBOI'O PACTEHUS: CTPOCHHE CEMEHU, CTaIUN Pa3BUTHSL.

JdemMoHcTpanum:

Tabnuis! u cxembl: «@OpMBI pa3MHOKEHHSI OPTaHU3MOBY, «J{BOHHOE OIIOIOTBOPEHUE Y IIBETKOBBIX
pacteHuii», «BereraruBHOe pa3MHOXXEHHUE pacTeHUui», «Jlenenue kieTku 6akrepuit», «CTpoeHue noiaoBbIX
KJIeTok», «CTtpoeHue XpomMocombl», «Kierounbld nukiny, «Pemnmukanus JHK», «Mwuto3», «Meito3y,
«IIpsimoe u Hempsimoe pa3BUTHE», «['aMeTOreHe3 y MIICKONUTAIOIINX U 4YeloBeKa», «OCHOBHBIE CTaIUU
OHTOT'EHE3a».

O6opynoBaHue: MUKPOCKOII, MUKporpenaparsl «CriepmMaTo30uabl MICKOIUTAIONIETO», «SIileKkieTka
MJIEKOIUTAOIIEr0», «KapuoknHe3 B KIETKAaX KOpEelIKa JIyKa», MarHUTHas MOJENb-anIuinkauus «/lenenue
kieTkn», Mozaens JIHK, moaens meTadaznoit XpoMOCOMBI.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlabopaTtopHas padota Ne 3. «HaOmroneHne MuTo3a B KIETKaX KOHUMKA KOPEIIKA JIyKa Ha TOTOBBIX
MHUKpOIpenaparax.

JlabopaTtopHas padota Ne 4. «/3ydeHue cTpoeHus MOI0BBIX KJIETOK HAa TOTOBBIX MUKpPOIIpENapaTaxy.

Tema 6. HaciiencTBeHHOCTh M H3MEHYNBOCTH OPTaHNU3MOB.

[Ipeamer u 3amaum renetuku. Mctopus pa3Butus reHeTHKH. Ponb HUTONOTHU W SMOPHOJIOTUM B
CTAaHOBJICHUHM TEHETHKU. BKIan poccHilckux W 3apyOeKHBIX YUY€HBIX B pa3BUTHE TEHETUKH. MeTombl
reHEeTUKH  (THOPUIOJIOTUUECKHH,  [IMTOTCHETHYECKUH,  MOJIEKYJIsIpHO-TeHeThuueckuii).  OCHOBHBIE
reHEeTUYEeCKUE MOHATHUS. [ 'eHeThuueckasi CUMBOJIMKA, UCIIOJIb3yeMasi B CXeMaxX CKpellUBaHUi.

3aKOHOMEPHOCTH Hacle[OBaHUs MPHU3HAKOB, ycraHoBieHHble [. MenneneM. MoHorubpuaHoe
CKpelllMBaHHe. 3aKOH eQMHO000pa3us THOPUAOB MepBOro mokoneHus. [IpaBuio moMuHuUpoBaHUS. 3aKOH
paciuerieHus pu3HakoB. [ 'nnoresa unctorsl ramet. [lonHoe 1 HeMoJIHOe TOMUHUPOBAHHE.

JurubpumHoe ckpemMBaHue. 3aKOH HE3aBHCHMOTO HACIEIOBaHUS MpH3HAKOB. l{uroreHerndeckue
OCHOBBI TUTHOPHUIHOTO CKpelIMBaHUsA. AHaIU3UpYIollee cKpenBanue. Vcnonp30BaHne aHAIM3HPYIOIIETO
CKpEIIMBAHUS JUIS ONIPEICIICHUs TeHOTUIIa OCOOU.

CueruieHHOe HacnenoBaHue nmpu3HakoB. Pabora T. Moprana 1o clerieHHOMY HacJIeI0BaHHIO T€HOB.
Hapyiienue cuernieHus reHoB B pe3yJIbTaTe KPOCCUHTOBEPA.

XpOMOCOMHasi TEOpUS HACIIEACTBEHHOCTH. | eHeTuuecKne KapThl.

I'enetuka mnona. XpoMOCOMHOE oOmpeneneHue Imona. AYTOCOMBI U TOJOBBIE XPOMOCOMBI.
['omorameTHbI€ U reTeporaMeTHble opranu3Mbl. HacnenoBanne npu3HaKoB, CLEIUIEHHBIX C TIOJIOM.
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N3menunBocTh. Buabsl M3MEHUMBOCTU: HEHACHEACTBEHHAss M HaclieJCTBeHHas. Ponb cpeasl B
HEHACJIEACTBEHHON M3MEHUYMBOCTU. XapaKTEPUCTHUKA MOIU(DHUKAITMOHHOW M3MEHYMBOCTH. BapuarmoHHBIHA
psn U BapuanmoHHasi kpupas. Hopma peakuuu npusnaka. KonudecTBeHHbIE U KaU€CTBEHHBIC MPU3HAKU U UX
HopMa peakiuu. CBolicTBa MOAU(UKAITMOHHOW U3MEHYMBOCTH.

HacneactBennas, wid reHoTUNUYecKas, U3MEHYMBOCTh. KomMOMHATHBHAS HM3MEHUYMBOCTH. Meio3 u
MOJIOBOM  TpoIeCC — OCHOBa KOMOWHATUBHOM W3MEHYMBOCTU. MyTallMOHHAs W3MEHYUBOCTbD.
Knaccudukanus Mmytanuii: reHHbIE, XpPOMOCOMHEBIE, TeHOMHBIE. YacToTa M MPUYUHBI MyTaluid. MyTareHHbIe
(hakTOphl. 3aKOH TOMOJIOTUYECKHUX PSAJIOB B HAc/eACTBeHHOM n3mMeHunBocTy H. . BaBumoga.

BuesigepHast HacIeICTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetuka uenoseka. Kapuorumn yenoeka. OCHOBHBIE METO/Ibl TEHETUKH YEIOBEKA: T€HEATOTHYECKHI,
ONM3HELIOBBIM, IIMTOTCHETUYCCKUH, OMOXUMHUYECKHH, MOJCKyJIspHO-reHeTnueckuil. CoBpeMeHHOe
ONpeeJIeHUE TeHOTHUIIA: MTOJHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCJE C MOMOIIBIO
[MI[P-anamm3a. HacnencTBenHbie 3a00fieBaHUSI YeJIOBEKa: IeHHBbIC OOJIe3HU, OOJIE3HUW C HACIEICTBEHHOM
MPeIPacloIOKEHHOCThI0, XPOMOCOMHBIE Oosie3Hr. CoMaTuyeckue U reHepaTuBHbIE MyTaluu. CTBOJIOBbIC
KJIeTkd. [IpuHIMOBI 370pOBOTO 00pa3a KU3HU, TUATHOCTUKH, MPO(PHIAKTUKH W JICYCHHUS TCHETHUYECKUX
Oorne3Heil. MenUKO-TeHETHYECKOEe  KOHCYJIbTUpPOBAaHME. 3HAUE€HUE  MEAMIMHCKOW TIeHETHKH B
MPEIOTBPALICHUH U JICYCHUU TeHETUIECKUX 3a00JIeBaHUI YEeTIOBEKA.

JdemoHcTpanum:

[Moprpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. UerBepukos, H. B. Tumodeen-Pecorckuii, H.
. Basuios.

Tabmuupl U cxembl: «MOHOTHOPUIHOE CKPEIIMBAHHE M €r0 ITUTOTEHETUYECKas OCHOBa», «3aKOH
pacIleryIeHus ¥ ero [UTOTeHeTHYecKasi OCHOBa», «3aKOH YUCTOTHI TaMeT», «JlUrudpuiHoe CKpemMBaHmuey,
«luTomoruueckre OCHOBBI JTUTHOPUIIHOTO CKpeIIMBaHus», «Meio3y, «B3aumoaeicTBue amienbHbBIX
reHoB», «['eHeTnyeckue KapThl pacTEHUN, )KUBOTHBIX U UYEJIOBEKa», «l'eHeTHuka mnoiay, «3aKkOHOMEPHOCTU
HacJe0BaHMs, CIEIUICHHOTO C MoJioM», «KapuOoTUIbI YeloBeKa U JKUBOTHBIX», «BUIbI M3MEHUYHUBOCTHY,
«MoaudukanuoHHas H3MEHUMBOCTHY, «HacmenoBanue pesyc-gpakropa», «['eHeTHKa TpYII KpPOBUY,
«MyTanuoHHas U3MEHYUBOCTHY.

Ob6opynoBanue: MO/IeNIN-aNIIMKALIH «Monorubpuanoe CKpELIMBaHUEY, «Henonnoe
JTOMUHUPOBaHUEY, «lurndbpuanoe ckpeumBanuey, «Ilepekpéct xpoMocoM», MUKPOCKOIT M1 MUKpOIIpenapar
«pozoduna» (Hopma, MyTanuu GopMbl KPBLIILEB U OKPACKHU Tela), repOapuii «"opoX moceBHOM».

JlaGopaTopHble U IPaKTHYeCKUE PadoThI:

JlaboparopHass pabora Ne 5. «l3ydeHue pe3ynbTaTOB MOHOTHOPHIHOTO U JUTUOPUIHOTO
CKpeNIuBaHus Y AP030(UITbI Ha TOTOBBIX MUKPOIIPEIapaTax.

Jlaboparopuass pabora Ne 6. «M3yueHue MoOIU(DUKAIMOHHOW W3MEHUYMBOCTH, TOCTPOCHHE
BAPUALIMOHHOTO Piia U BAPUALIMOHHON KPUBOI».

JlaboparopHast pabota Ne 7. «AHanu3 myTtanuii y Apo30¢puiibl Ha TOTOBBIX MUKpOIIpEnaparTax».

[IpakTuueckas padora Ne 2. «CocTaBieHue 1 aHaau3 POAOCIOBHBIX YEJIOBEKay.

Tema 7. Cesexuusi opranu3sMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekiust Kak Hayka v Tipoliecc. 3apoxaeHue ceiaekuun u gomectukanusa. Yuenue H. M. BaBunosa o
[EHTPax MPOMCXOXKIECHUS U MHOTooOpa3us KyIbTYpHBIX pacTeHUl. LIeHTphl MPOUCXOXKACHHS TOMAITHUX
KUBOTHBIX. COpT, IOpOJIa, LITAMM.

CoBpeMeHHbIE METOJIbI CeNeKIUnU. MaccoBbI U MHIUBUIYATbHBIA OTOOPHI B CENEKIIMU PACTCHUN U
KUBOTHBIX. OTIleHKa JKCTephepa. bBIU3KOPOACTBEHHOE CKpelIMBaHWEe — WHOpuUAWHT. Yucras JHUHMHSL.
CkpemuBanue 4dCThIX JuHHWA. [erepo3uc, wnu tuOpuaHas cuiaa. HepoacTBeHHOE CKpelIMBaHUE —
aytOopuauar. OtnanéHHas rtulOpuausanus u e€ ycrnexu. VCKycCTBEHHBIM MyTareHe3 M TMOTydeHHue
MOJIMIIOUOB. JJOCTHKEHUS CENEKIIMU PACTEeHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buortexHonorus kak orpacibs npou3BoAcTBa. ['eHHast HHKeHepHs. DTamnbl CO3/IaHUSI PEKOMOUHAHTHOM
JIHK u TtpancreHHsix opraHu3moB. KietouHas umkeHepusi. KneTouHble KynbTypbl. MHKPOKIOHATBHOE
pa3sMHOXKeHHe pacteHuid. KIiioHupoBaHHE BBICOKONPOAYKTHBHBIX CEIbCKOXO3IMCTBEHHBIX OpPTaHW3MOB.
Dkonorudeckue u yTrudeckue mpoodiemsl. [MO — reHeTndecku MOIUGUITUPOBAHHBIE OPTaHU3MBI.

JeMoHcTpanuu:

[Hoptpetsr: H. Y. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. IBaHOB.
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Tabmuier 1 cxembl: kapTa «L[eHTpBI TMPOUCXOXKIEHUS W MHOTOOOpPa3us KYJIbTYpHBIX PACTCHUN»,
«[Toponbl nmomMamHUX KUBOTHBIX», «CopTa KYJIBTYpHBIX pacTeHui», «OtnanéHHas THOPUIU3AIMI,
«Pabotel akagemmka M. @. HBanoBaw, «llomummongus», «OObeKThl OHOTEeXHOJOTHHY, «KileTouHBIE
KYJIbTYpbI ¥ KJIOHHpOBaHUE», «KOHCTpyHpOBaHHE U MIEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJSOKH IJIOJIOB U KOPHEIUIOAOB NUKHX (POPM U KYIbTYPHBIX COPTOB PACTCHHIA,
repOapuii «CenbCKOX035HCTBEHHBIC PACTCHUS .

JlabopaTopHble U MPAaKTHYECKHE PA0OTHI:

Okckypeusi «OCHOBHBIE METOJIBI U IOCTHXKCHHS CEICKIIMA PACTEHUN U )KUBOTHBIX (Ha CEJICKITMOHHYIO
CTAHIIMIO, TJIEMEHHYIO (hepMy, COPTOHCIBITATENBHBIM YYacTOK, B TEIUIMYHOE XO3SIMCTBO, JIAOOPATOPHIO
arpOyHMBEPCHUTETA MJIM HAYYHOTO IIEHTPA).

11 KJIACC

Tema 1. DBoJIIOLIMOHHAS ONOJIOTHS.

[Ipennocsliku BO3HMKHOBEHHUS SBOJIIOLIMOHHOM TEOpHUU. OBOJIOLMOHHAs Teopus U €€ MEeCTO B
Ouosioruu. BiusiHe 5BOIIOIMOHHON TEOPUU HA Pa3BUTHE OMOJIOTHH U IPYTUX HAYK.

CuzerenbctBa »Boitonuu. IlaseoHTONOrMYecKHe: IOCIEAOBATEIBHOCTh IIOABJICHUS BUIOB B
NAJICOHTOJIOTMYECKOI JieTonucu, nepexoaubie Gopmsel. bruoreorpadguueckue: cXxoAcTBO U pazianuue (ayH
(hJI0p MaTEpUKOB M OCTPOBOB.

OMOPHOJIOrHUECKUE: CXOACTBA U PA3JINYMs SMOPHOHOB pa3HbIX BUI0B I03BOHOYHBIX. CpaBHUTEIBHO-
aHATOMUYECKHE: TOMOJIOTUYHbIEC, AHAJIOTMYHBbIE, PYJUMEHTApHbIE OpraHbl, araBU3Mbl. MoJeKylsapHO-
OMOXMMHUYECKHE: CXOJCTBO MEXAHHM3MOB HACJIEJCTBEHHOCTH M OCHOBHBIX META0OJIMUYECKUX MyTeH y Bcex
OpPraHHU3MOB.

OomounonHas Teopus Y. [lapBuna. [Ipennocbuiky BOSHUKHOBEHUS JapBUHU3MA. [[BHOKyIne CHUIIbI
’BOJIIOLIMM  BUOB 10 JlapBuHYy (M30BITOYHOE pa3MHOXKEHHE MpPU OTPAaHUUYEHHOCTH PECYPCOB,
HeolpeesEHHast U3MEHYUBOCTb, O0pb0a 3a CyLIECTBOBAaHHUE, ECTECTBEHHbII 0TOOD).

Cunrernueckast Teopus 3Bosonnu (CTD) u e€ 0oCHOBHbIE IIOJIOKEHUS.

Muxkpossosronust. [Tomynsanus kak eMHUIAa BUAA U SBOJIIOLUH.

JBwxkynme cwibl  ((HakTopbl) DSBOJIONMM BHAOB B Tpupoae. MyTalMOHHBIM Mpolecc u
KOMOMHATHBHAsA U3MEHUMBOCTh. [lonysiuinoHHbIe BOJIHBI U ipeid reHoB. M3omsiuus 1 Murpanus.

EctectBeHHbIl 0TOOp — HanpaBisoLui pakTop 3BooIUN. DOPMBI ECTECTBEHHOTO 0TOOpA.

[TpucnocoOaeHHOCTh OpPraHU3MOB Kak pe3ylbTaT HBoJtonuM. I[lpumepsl mnpucrnocoOieHuil y
opraHu3mMoB. ApomMop(]o3bl U UINOATATITAIINH.

Bun u BugooOpaszoBanue. Kpurepun Buga. OcHoBHbIE (OpMBI BUJ00Opa30BaHus: reorpapuueckoe,
9KOJIOTHYECKOE.

Maxpososmtorust. Popmbl IBOIOLMK: pUiIeTUYeCKast, TUBEPreHTHAas!, KOHBEPIreHTHasl, apaljiesbHasl.
HeobOpatumocTs 3BOMIOINN.

IIponcxoxkaeHue OT HecneUaJIN3UpOBaHHBIX NpeakoB. IIporpeccupyromas —crenuanusanus.
AnlanTuBHAs paauanus.

JdemoncTpanum:

[oprpersr: K. Jlunneit, XK. b. Jlamapk, Y. lapsun, B. O. Kosanesckuii, K. M. bap, O. I'ekkens, .
Mromnep, A. H. Cesepuios.

Tabmuipr w cxembl: «Pa3BuUTHE OpraHMYECKOro Mupa Ha 3emiie», «3apoJbllld TO3BOHOYHBIX
KHUBOTHBIX», «Apxeontepukc», «®Dopmbl O0pbOBl 3a cyliecTBoBaHUe», «EcTecTBeHHBIH 0TOODY,
«MHoroo6pa3ue COpToB pacTeHuit», «MHOT00Opazue Mmopos KUBOTHBIX», «llomymsamumny, «MyTarmoHHas
MU3MEHYMBOCTB», «Apomopdosbl», «Manoamnantaumm», «OOmas naerenepauus», «/IBwKymue CHIIBI
sBommonnmny, «Kapra-cxema wapmpyra nyremectBuss Y. Jlapsuna»n, «boppba 3a cyliecTBOBaHHEY,
«IIpucnocobneHHocTb ~ opraHu3moBy»,  «l'eorpaduueckoe  BHI00OpazoBaHHE»,  «DKOJOTHUECKOE
BUJI000pa30BaHUEY.

OO6opynoBaHue: KOJUIEKIIMS HACEKOMBIX C PAa3IUYHBIMU THIIAMH OKpAack, HAOOp IUIONOB U CEMsH,
kotekuust «lIpumepbl 3alUTHBIX MPUCIIOCOOJIEHUN Yy JKMBOTHBIX», MOJenb «OCHOBHBIE HaIlpaBICHUS
HBOJIIOLIUMY, 00BEMHASA MOJIeNb «CTPOEHUE TOJIOBHOTO MO3Ta MO3BOHOUHBIX).
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buoreorpaduyeckas kapra mupa, KouieKmus «DopMbl COXPaHHOCTH HCKOMAEMBIX JKHUBOTHBIX H
pacteHuii», Mojens anmukanus «llepekpéct xpoMocom», BlakHble npenaparbl «Pa3BUTHE HACEKOMOTO»,
«Pa3BuTHE IATYIIKUY», MUKpOTpenapat «J{po3oduna» (Hopma, MyTaruu GOpMBbI KPBLUTEEB U OKPACKH TEJA).

JlabGopaTropHble U NpaKTUYecKue padoThbl:

JIaGoparopnas padota Ne 1. «CpaBHeHuE BHIOB 110 MOP(}HOIOTHIECKOMY KPHUTEPHIOY.

Jlaboparopuasi pabora Ne 2. «Omnucanue MpHUCIOCOOJICHHOCTH OpraHu3Ma U €€ OTHOCUTEIILHOTO
XapakTepay.

Tema 2. Bo3HNKHOBeHME U Pa3BUTHE )KU3HU HA 3eMuie.

JloHayuHbIE IIPEICTaBICHUS O 3apOKIEHUU KU3HU. HayuHble runore3sl BOSHUKHOBEHMS JKU3HU Ha
3emsie: abroreHes3 U naHcnepMusi. XuMu4ecKast 3BOJIOIuUs. AOMOTeHHbIN CUHTE3 OPraHUYeCKUX BEIECTB U3
HEOPraHUYECKUX. OKCIEPUMEHTAIbHOE TMOATBEPKACHUE XUMUYECKOM »HBoiouuu. HauanbHble 3Tamnsl
ouomornueckoid  sBomonuu. [unoresa PHK-mupa. ®dopmupoBanume MeMOpaHHBIX CTPYKTYyp U
BO3HUKHOBEHHE IPOTOKJIETKU. [lepBble KiIeTKH U UX 3BOIOLUA. POPMUPOBAHUE OCHOBHBIX I'PYIIIT KUBBIX
OpraHU3MOB.

PazButue xu3Hu Ha 3emuie 1mo spam u nepuoaam. Karapxel. Apxeilckas M NpOTEPO30MCKasi SPHI.
[Taneo3oiickass 3pa u €€ TepUONbl: KEMOPHHCKUN, OPIAOBUKCKHH, CHUIYPUHUCKHH, JECBOHCKHMH,
KaMEHHOYTOJIBHBIN, IEPMCKHUH.

Me3o3oiickas 3pa 1 €€ nepuoabl: TPUACOBBIN, FOPCKUI, MEIOBOM.

Kalino3zoiickast 3pa 1 €€ nepro/ibl: MajJIeOreHOBbIMA, HEOr€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepucTrKa KJIMMara U reoJIorM4ecKuX npoueccoB. OCHOBHBIE ATAlbl 3BOJIIOLIMN PACTUTEIBHOIO
U JKUBOTHOTO MHUpa. ApoMop(ho3bl y pacTeHHW M >KUBOTHBIX. [losiBIIEHWE, paciBET W BBIMHUPAHUE TPYIIT
YKUBBIX OPTaHU3MOB.

Cucrema OpraHm4yeckoro Mupa Kak OTpakeHue 3BOJIOLUH. OCHOBHBIE CHUCTEMATUYECKUE TPYIIIBI
OpraHUu3MOB.

OBonronus 4enoBeKa. AHTPONOJOrus Kak Hayka. Pa3BuTHe NpeAcTaBIeHUN O NPOUCXOKICHUU
yesnoBeka. MeToapl M3ydeHUs aHTpornoreHe3a. CXOACTBa M pa3iMyMsl YEJIOBEKa U KMBOTHBIX.
CucremaTHuecKoe MOJI0KEHUE YeIOBEeKa.

HBwxymme cunbel (akTopsl) aHTponoreHe3za. HaciencTBeHHass M3MEHYMBOCTh M €CTECTBEHHBIM
ot6op. OO1IeCTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYAUN TPYZAa, MBIILIJICHUE, PEUb.

OCHOBHBIE CTaguMM M BETBU 3BOJIOLMM YEJIOBEKAa: aBcTpajonuTeku, Yenoek ymenbid, Yenosek
npsAaMoxo i, Yenosek HeanaepTanbckuil, YemoBek pa3yMHbIi. Haxoqkyu HCKOMMaeMbIX OCTaTKOB, BpeMs
CYIIECTBOBAHHUS, 00JIACTh PaclpoCTpaHeHHs, 00BbEM TOJIOBHOT'O MO3ra, 00pa3 KU3HH, OpyIusl.

UYenoseueckne packl. OCHOBHBIE OOJIbIIME pachkl: €BpONEOHJHAs (EBpa3HWiickasl), HErpo-
aBCTpaJIoMJIHasi (9KBaTOpHAJIbHAs), MOHIOJIOUHAs (a3UATCKO-aMepUKaHCKast). UepThl MPUCIIOCOOIEHHOCTH
MIpe/ICTaBUTENEH UEIOBEUECKUX pac K YCIOBUSIM cyliecTBoBaHus. EquHcTBO uenoBedyeckux pac. Kpurtuka
pacusma.

JdemoHcTpaumnu:

IToptpetsr: @. Penu, JI. ITactep, A. 1. Onapun, C. Mumep, I'. FOpu, Y. /{apsus.

Tabmuubl u cxembl: «Bo3uukHoBeHne ConHEUYHOW cUCTEeMbI», «Pa3BUTHE OPraHUYEeCKOro MHPay,
«PactutenbHas knetka», «KuBoTHas kieTka», «lIpokapuornueckas kierka», «CoBpeMEHHas CHCTEMa
OpraHMYecKoro Mupa», «CpaBHEHHWE AaHATOMHUYECKHMX YEPT CTPOCHHUS 4YEJIOBEKa U YeIOBEKOOOpa3HbIX
00e3bsiH», «OCHOBHBIE MecTa MaJeOHTOJOIMYECKMX HaxXOoJOK IPEJIKOB COBPEMEHHOI'O YeJIOBEKay,
«/peBHermue moamny, «Jpesaue moan», «[lepBpie COBpeMEHHbIE THOAN», «HeI0BEeUeCKHE pachh».

Ob6opynoBanue: mymsbku «lIponcxoxaenue yenoBeka» (OIOCTBI aBCTPAJIONUTEKA, MUTEKAHTPOIA,
HeaH/IepTayiblla, KPOMaHbOHIIA), CJIENKH WIA M300pakeHUsI KaMEHHBIX OpYyIul MEepBOOBITHOIO YeJIOBEKa
(xamMHU-YOMIEpHl, pyOHsa, ckpebia), reOXpoOHOJIIOTHYEcKas Talbnuua, KoieKus «DopMbl COXpaHHOCTH
MCKOMAEMbIX KUBOTHBIX U PACTEHHI».

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

[Ipaktrueckass pabora Ne 1. «l/3ydeHume WUCKOMAEMBIX OCTAaTKOB PACTCHHH H J>KHUBOTHBIX B
KOJUIEKLIUSX».

OKCKypcusi  «DBOJIONUS OpPraHUYecKkoro wmupa Ha 3emiie» (B €CTeCTBEHHO-HAYYHBIM  HIIH
KpaeBeAuYECKU My3eil).



Tema 3. Opranu3mbl 4 OKpPY:KAKIIAs cpeaa.

DKOJIOTHsSI KaK HayKa. 3aJaud M pas3Aeibl HKOJOTHMH. MeToAbl SKOJOTMYECKHX HCCIECTIOBAHUM.
DKOJI0TrM4eCKO€ MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenbl 0OuTaHus OPraHU3MOB: BOJIHASA, HA3€MHO-BO3/1yIlIHAs, TOYBEHHAs, BHYTPHUOPTraHU3MEHHaS.

Okonorudeckue Gaktopel. Kiaccudukaius dK0IOTHYECKUX (PaKTOPOB: aOUOTHIECKHE, OMOTUIECKHUE
U aHTpONoOreHHbIe. JeficTBUE 3K0I0rn4eckux (PakTopoB HA OPraHU3MBI.

AbuoTtnueckue (axkTOpbl: CBET, TeMIepaTypa, BIaXHOCTb. Poromepuoamsm. [IpucrnocobneHus
OpPraHU3MOB K JIEUCTBHUIO abnoTHYeckuX (hakTopoB. buonoruueckue puTMmel.

buotnueckue QaxkTopsl. Buabl OMOTHMYECKMX B3aMMOJACHCTBHI: KOHKYPEHIUS, XHWIIIHUYECTBO,
cumbuoz u ero Qopmel. IlapasuTusm, Kkoomepamus, MyTyalu3M, KOMMEHCAIU3M (KBapTHUPAHCTBO,
HaxXJICOHMYECTBO). AMEHCalnW3M, HEUTpanu3M. 3HauYeHHEe OWOTHMYECKHX  B3aUMOJCHCTBUH IS
CYLIECTBOBAHMSI OPraHU3MOB B IIPUPOJIHBIX COOOIECTBAX.

OKOJIOTUYECKHE XApAaKTEPUCTUKH MOMyisiii. OCHOBHBIE IOKA3aTead MOMYJSIMM: YUCIEHHOCTb,
IJIOTHOCTb, POKIAEMOCTh, CMEPTHOCTh, MPHUPOCT, MHUrpanus. J[MHaMUKa YHUCICHHOCTH MOMYJSIUU U &
perysanus.

JdemoHcTpauuu:

[optpetsi: A. 'ymbonbar, K. @. Pynse, O. I'ekkens.

Tabmumer u  cxemsl: kapta «[Ipupoanbie 30HBI 3emiu», «Cpeapl OOUTaHUS OPTraHU3MOBY,
«Dotonepuoauzmy», «llonmynsuum», «3aKOHOMEPHOCTH pOCTa YHMCIEHHOCTU MONYyJIsAUUU HHPYy30pUu-
Tydenbkny, «[luiesbie nenmy.

JlaGopaTopHble M IpPaKTHYeCKUEe PadoThI:

Jlaboparopuass pabdora Ne 3. «Mopdonoruueckue OCOOCHHOCTH pACTEHH U3 pPa3HBIX MeCT
oOUTaHUS.

JlaboparopHas pabota Ne 4. «BnusiHue cBeTa Ha pOCT M Pa3BUTHE YEPEHKOB KOJIEyCay.

[IpakTuueckas padora Ne 2. «[loacuér mioTHOCTH MOMYIISILIMM pa3HbIX BUJOB PACTEHUI».

Tema 4. Coo01ecTBa M YKOJOTHYECKHE CHCTEMBI.

CoobmiectBO opranu3mMoB — OuoneHo3. CTpyKTypsl OHOIIEHO3a: BHUIOBAs, MPOCTPAHCTBEHHAS,
Tpodudeckas (rumieBas). Bunbi-noMmuaanTel. CBsi3u B OHOIIEHO3E.

Okosjorudeckue  cuctembl  (9kocuctembl). Ilonstue 00 3KkocucreMe M OHOreOLEHO3E.
OYHKIMOHANBHBIE KOMIIOHEHTHI JKOCHUCTEMBI: MPOJIYIEHTHI, KOHCYMEHTHI, penyleHThl. Kpyrosopor
BELIECTB U MOTOK HEPTUHU B 3KocucTeMe. Tpodudeckue (MUieBble) ypoBHH 3KocucTeMbl. [Tumiessie nenu u
cetd. OCHOBHBIE TIOKA3aTeIM SKOCUCTEMBI: OoMacca, IPOAYKIHs. DKOJOTHUECKUE MUPaMH/IbL: TPOAYKIIUH,
YHCJIEHHOCTH, OoMacchl. CBOMCTBA 3KOCUCTEM: YCTOMUHMBOCTh, CaMOperyJsiius, pa3sutue. Cykueccusl.

[IpuponHbIe S5KOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOTO WM HIMPOKOJIMCTBEHHOTO
neca.

AHTpONOTeHHBIE  KOCUCTEMBL.  ATpodKOocHCTeMBbl.  YpOoskocucteMmbl.  buomormueckoe u
XO035IIICTBEHHOE 3HaYEHHE arpO3KOCHUCTEM M YPOOIKOCHCTEM.

buopaznoobpazue kak ¢aktop ycroiumBocTH 3KocucTeM. CoxpaHeHHe OHOJOTHYECKOTro
pazHooOpa3us Ha 3emIie.

VYuenue B. U. Bepnaackoro o Ouocdepe. I'panHuripl, coctaB M cTpykTypa Ouocgepsl. Kupoe
BemectBO M ero (QyHkiuu. OcoOeHHOcTH Ouocdepbl Kak TIIOOATBHOM HSKOCHUCTEMBI. J[MHaMuueckoe
paBHOBecHe U 0OpaTHas CBs3b B OHocdepe.

KpyroBopoTsl BemiecTB ¥ OMOT€OXMMHUYECKHE IMKIIBI AJIEMEHTOB (yriiepoja, a3ora). 30HaJIbHOCTh
o6unochepsl. OCHOBHBIE OMOMBI CYIITH.

UYenoseuectBo B Ouochepe 3emun. AHTpONOTeHHBIE HU3MEHEHHsT B Ouocdepe. [nmobanbHBIC
HKOJIOTUYECKUE TTPOOITEMBI.

CocymiectBoBaHMe TpuUpojbl W uenoBeuvecTBa. CoxpaHeHue OuopasHooOpa3us Kak OCHOBa
ycroiiunBocTH Onocdeprl. OcCHOBa palMOHATIBHOIO YIPaBICHHUS TNPUPOJHBIMU pecypcaMH M HX
UCIoJIb30BaHue. JlocTHkeHus: OMOJIOTHH U OXpaHa MPUPOIBI.

JdemoHcTpanum:

[Toptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. U1. Bepnaackwii.



Tabmumer u  cxembl: «llumeBsle 1enw», «buoneHo3: cocraB U CTpykTypay, «lIpupogHbie
coobmectBay, «llemn murTanus», «Ikojgoruueckas mupamuga», «buocdepa m demoBek», «IKocucTeMa
IIUPOKOJIMCTBEHHOTO Jiecay, «IJKOCHCTeMa XBOMHOTO Jieca», «buoneHo3 BomoéMay, «ATpOIEHO3Y,
«IIpuMepHbIE aHTPONOTEHHBIE BO3/ICUCTBUS HA MPUPOAY», «BakHEHIIIME UCTOYHUKH 3arpsi3HEHUS BO3yXa
U TPYHTOBBIX BOJA», «llouBa — BakHeHImas cocraBisitomas Ouochepwr», «DakTopsl Ierpaganuu MOYBY,
«[TapHukoBelii 3hdexT», «DPakTopbl pagUOaKTHUBHOIO 3arpsizHeHust oOuocdepb», «OOmIas CTPyKTypa
ouochepr», «PacmpocTpanenue xu3Hu B Ouocdepe», «O30HOBBI 3kpaH Ouochepsr», «KpyroBopot
yraepoaa B Ouocdeper, «KpyroBopor azoTa B Ipupoae».

ObopynoBanue: Mojenb-ammiuKanusa «TunuuHsle  OWOLEHO3B», TrepOapuii  «PacTuTenbHbIe
coobuiecTBa», Kolekuuu «buonenos», «Bpemutenn BaXHEHIINX CENbCKOXO3SIMCTBEHHBIX KYIbTYpPY,
repOapuu U KOJUICKIIMU PACTEHHM M >KUBOTHBIX, MPUHAJJICKAIIME K Pa3HBIM SKOJOTUYECKHM TpYIIam
onHoro Buma, KpacHas kuura Poccuiickoit @eneparnuu, n3o0pakeHUs: OXpaHSAEMbIX BUJIOB PACTCHUHA W
KUBOTHBIX.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA INTPOT'PAMMSBI T10 BMOJIOTMM HA BA30OBOM
YPOBHE CPEJJHEI'O OBILIET'O OBPA3OBAHUA

CornacHo ®I'OC COO, ycraHaBnuBarOTCsl TpeOOBaHMS K pe3yJbTaTaM OCBOEHHUS 00yYarolIMMHCA
IIporpamMM CpeaHero o0Iero 00pa3oBaHus: INYHOCTHBIM, METAIIPEIMETHBIM U MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B crpykType NMYHOCTHBIX PE3YJIbTATOB OCBOEHUS IpeaMeTa «bHoyorus» BBIAEIEHBI CIEAYIOIINE
COCTABJISIFOIIUE: OCO3HAHUE OOYYAIOMIMMHUCS POCCUMCKON TpakIaHCKOW MJIEHTUYHOCTH — TOTOBHOCTHU K
CaMOpPa3BUTHIO, CAMOCTOSTEILHOCTH U CaMOOMPEEICHUI0, HAaJN4Yie MOTHUBAIIMM K OOY4YeHHIO OWOIIOTHH,
[IeJICHATIPABJICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHHH JTUYHOCTH HA OCHOBE KIIFOUYEBBIX IIEHHOCTEH H
HUCTOPUYECKUX TPAAUIUN Pa3BUTHS OMOIOTHMYECKOTO 3HAHUS, TOTOBHOCTh M CIHOCOOHOCTH OOYyYaroOUIUXCs
PYKOBOJICTBOBATbCSI B CBOEU JEATEIIBHOCTH LIEHHOCTHO-CMBICIOBBIMU YCTAHOBKAMH, MPHUCYIIUMH CHCTEME
OMoJI0TMYecKoro o0pa3oBaHMs, HAJMYHUE DKOJIOTUYECKOTO MPABOCO3HAHUS, CIIOCOOHOCTH CTAaBUTH IENH U
CTPOUTD KU3HCHHBIC TIJIAHBI.

JIM4HOCTHBIE Pe3yNbTaThl OCBOEHUS mpeamera «bHOJOrus» AOCTUTAIOTCS B €IMHCTBE y4eOHOU U
BOCITUTATEILHON NIEATEILHOCTH B COOTBETCTBHHM C TPAJAMIIMOHHBIMU POCCUMCKUMHU COLUOKYIHTYPHBIMH,
HUCTOPUYECKUMH U TyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHSATHIMH B OOIIECTBE MPaBUIAMH U HOPMaMH
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MOBEJICHUS U CIIOCOOCTBYIOT IMpOIleccaM CaMOIO3HAHMs, CAMOBOCIUTAHHUS W CAMOPA3BUTHUS, Pa3BUTHSA
BHYTPEHHEH IMO3UIMHU JUYHOCTH, MATPUOTU3MA, YBAXKEHUS K 3aKOHY M IPaBOMNOPSAIKY, YEIOBEKY Tpylda U
CTaplieMy MOKOJICHHIO, B3aMMHOTO YBa)XKCHHS, OCPEKHOTO OTHOIICHUS K KYyJIbTYpPHOMY HACIEIUI0 U
TpaJuLMsIM MHOTOHALIMOHAJIBHOTO Hapoaa Poccuiickoi denepanun, NpUpoe U OKPYKarollen cpee.

JIM4HOCTHBIE PEe3yabTaThl OCBOCHUS Y4eOHOTO mpeaMeTa «bruoorusy JOKHBI OTPaXaTh TOTOBHOCTH
U CIIOCOOHOCTh O0Yy4aromuxcs pPyKOBOJCTBOBATHCS CHOPMUPOBAHHON BHYTPEHHEH MO3WLMEH JMYHOCTH,
CUCTEMON IIEHHOCTHBIX OpPHUEHTAIlMi, TIO3UTUBHBIX BHYTPCHHHX YyOEXKJICHHI, COOTBETCTBYIOIINX
TPaJAULIMOHHBIM LEHHOCTSM POCCUHCKOro OOIIECTBa, paCHIMPEHUE IKUZHEHHOTO OIbITa U OIMbITa
NESATEILHOCTH B TPOLIECCE peau3allii OCHOBHBIX HANpPABJICHUM BOCIUTATEIBHON JEATEIbHOCTH, B TOM
YHUCJIE B YACTU:

1) rpaKIaHCKOro BOCIIMTAHUS

c(OPMHUPOBAHHOCTH IMPAXKAAHCKON MO3UIIMKA 00YUYaAIOUIErocsl Kak aKTUBHOT'O M OTBETCTBEHHOT'O 4YJICHA
POCCHIICKOTO 00IIECTBa;

OCO3HaHHE CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00SA3aHHOCTEH, yBaXKEHHE 3aKOHA U TIPABOMOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOH ACSITENHLHOCTH TPU CO3JAHUM yYEOHBIX MPOEKTOB, PEIICHUU
y4eOHBIX U MO3HABATEIbHBIX 33/1a4, BHITOJIHEHUU OUOJIOTMUECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTB OMPENENSITh COOCTBEHHYIO MO3UIIMIO0 TI0 OTHOIICHHIO K SIBICHUSM COBPEMEHHOM JKU3HH
1 OOBICHATE €€;

YMEHHE YYUTHIBATh B CBOMX JCHCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO B3aUMOJICH CTBHSI JIFOJICH C
pa3HbIMH YOKICHHUSIMH, KYIbTYPHBIMU IIEHHOCTSIMU M COL[UAIBHBIM MOJO0XKEHHEM;

TOTOBHOCTbH K COTPYJHUYECTBY B MPOIECCE COBMECTHOTO BHITIOJIHEHHS YUCOHBIX, MTO3HABATEIBHBIX U
UCCIIEIOBATENBCKUX 33]1a4, YBAKUTEILHOTO OTHOIIEHUS! K MHEHHIO ONMIOHEHTOB MPH 00CYXJACHUU CTIOPHBIX
BOIIPOCOB OMOJIOTUYECKOTO COACPIKAHMUS,;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU JEATEIbHOCTH;

2) NaTPMOTHYECKOI0 BOCIIMTAHMS:

c(OPMHUPOBAHHOCTh POCCHICKOM TPakJAaHCKOM HMJIEHTUYHOCTH, MAaTPHUOTU3MA, YBAKEHUS K CBOEMY
HapOJy, YYBCTBA OTBETCTBEHHOCTU mnepen PoauHoM, ropnoctu 3a cBOM Kpail, cBoro PonnHy, CBOM SI3BIK U
KYJIbTYpY, IPOLLIOE U HACTOSIIIEE MHOIOHALIMOHANILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIICHUE K MPUPOAHOMY HACJICAMIO U MaMITHUKAM MPUPOJIBI, JOCTHXKEHUSIM Poccun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/E;

CIIOCOOHOCTh OIIEHWBATh BKJIAJl POCCHUUCKUX YYEHBIX B CTAaHOBJICHHUE W pa3BUTHE OWOJIOTHH,
MOHUMAaHUS 3HAU€HUs OMOJOTHHM B TMO3HAHWU 3aKOHOB TPUPOJBI, B XKU3HU YEIOBEKA U COBPEMEHHOTO
00I11eCTBa;

ueitHas yOoexxI€HHOCTh, TOTOBHOCTh K CIYXXEHHUIO W 3amuTe OTeuecTBa, OTBETCTBEHHOCTH 3a €ro
cynp0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA:

OCO3HAHME AYXOBHBIX LIEHHOCTEN POCCHIICKOTO HAPO/Ia;

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYaIlMI0O U TPUHUMATH OCO3HAHHBIC PEIICHHS, OPUEHTUPYACh Ha
MOpPaJIbHO-HPaBCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIAJla B IOCTPOEHUE YCTOMYMBOTO OYyAYIIIETo;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POJIUTENSAM, CO3JaHUIO CEMbU HA OCHOBE OCO3HAHHOTO MPUHSATHUSA
LIEHHOCTEN CEMENHOM KU3HU B COOTBETCTBUHU C TPAIULIMAMU HapoaoB Poccuu;

4) 3cTEeTUYECKOr0 BOCTIUTAHMSI:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOUasl ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO TBOPUYECTBA,
CriopTa, TpyJa, OOIECTBEHHBIX OTHOIICHUH;

MMOHUMAaHUE dYMOITMOHAIIBHOTO BO3ACHCTBHS KUBOW IPUPOBI U € IIEHHOCTH;

TOTOBHOCTh K CAaMOBBIPQXEHUIO B Pa3HBIX BHJIaX HCKYCCTBA, CTPEMJICHHE NPOSABISATH KayecTBa
TBOPUYECKOMN JTMYHOCTH;

5) ¢usuveckoro BocnuTaHusl, (GOPMHUPOBAHMSA KYJbTYPbl 310POBbS H 3MOLHMOHAJIBLHOIO
0J1aronosyyus:
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MMOHMMAaHKE U peau3alus 3J0pOBOro U OE30MacHOTO 00pa3a KU3HH (3I0pPOBOE MUTAHUE, COOIIOICHUE
TUTHEHUYECKUX MPaBUI U HOPM, cOaTaHCUPOBAHHBIN PEKUM 3aHITHHA U OTAbIXA, peryispHas (uznueckas
aKTUBHOCTH), O€PEKHOTO, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIIEHUSI K COOCTBEHHOMY (DU3MUYECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

MMOHMMAHUE IIEHHOCTH TMPaBWJI HHIUBUIYaTHbHOTO M KOJUICKTHBHOTO OE€30MAacHOTO IOBEACHHS B
CUTYaIUsIX, YTPOXKAIOUIUX 3I0POBBIO U YKU3HU JIIOJIEH;

OCO3HAHUE TMOCIECTBUN W HEMPUATUS BPEIHBIX MPUBBIUCK (YMOTPEOICHUS AKOTOJs, HAPKOTHUKOB,
KypeHus);

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTB K TPYAY, OCO3HAaHUE IIEHHOCTH MacTepPCTBa, TPYAOTIO0HE;

TOTOBHOCTh K aKTUBHOW JIEATEIHLHOCTH TEXHOJOTHMYECKOH W COIMANLHOW HANPaBICHHOCTH,
CHOCOOHOCTh MHUIIMUPOBATD, IUTAHUPOBATH U CAMOCTOSITENILHO BBIIIOJIHATH TAKYIO JI€ATEIbHOCTD;

WHTEPEC K pa3IudHbIM cepam mpodheCcCHOHATBHONU e TEIBHOCTH, YMEHHE COBEPIIATh OCO3HAHHBIM
BbIOOD Oynyieit mpodeccuu U pean30BbIBaTh COOCTBEHHBIE )KU3HEHHbIE TJIaHBI,

TOTOBHOCTB U CLIOCOOHOCTH K 00Pa30BaHUIO U CAMOOOPA30BaHUIO HA IPOTSHKCHUH BCEH )KHU3HU;

7) 3K0JI0ru4ecKoro BOCIMTAHMS:

9KOJIOTHYECKH 1eIeCO00pa3HOe OTHOIICHHUE K MPUPOJIE KaK MCTOYHUKY JKU3HH Ha 3emiie, OCHOBE €€
CYIIECTBOBAHHSI,

MOBBIIICHUE YPOBHS YKOJIOTHYECKON KYJIbTYPBI: IPHOOPETEHHUE OMbITA IIAHHPOBAHUS MOCTYIIKOB H
OLIEHKH UX BO3MO>KHBIX MOCIIEACTBUIA IS OKPYXKAIOIIEH cpeabl;

OCO3HAHME TII00AIBHOTO XapaKTepa KOJIOTHYECKUX MPoOIeM U IyTel UX PEeLICHHUs;

CIOCOOHOCTh HMCIOJNIB30BaTh MPHOOpETaeMble MPU H3YYCHHH OWOJIOTMHM 3HAHHUS U YMEHUS MpU
penreHny nmpo0seM, CBI3aHHBIX ¢ PAITMOHATBLHBIM IPUPOOIIOIE30BaHUEM (COOIIOCHIE TIPABUI TTOBEICHUS
B MPHUPOJE, HANPABICHHBIX HA COXPAaHEHHWE PABHOBECHS B HKOCHUCTEMAaxX, OXPaHY BHUIOB, IKOCHCTEM,
ouochepsl);

aKTUBHOE HEMPHUATHE ICHCTBHI, NPHUHOCSIIMX BpEI OKpYXKAIOLIeH NPUPOAHON cpene, yMEHHE
MIPOTHO3MPOBATh HEOJIATONPHITHBIE HKOJIOTHYSCKUE TMOCISACTBHS TPEINPHHUMACMBIX JICUCTBHHA |
MpeI0TBPAILIATh UX;

HaJIMYUE PA3BUTOrO JKOJOTHYECKOTO MBIIIICHHS, YKOJIOTHYECKONH KYJIBTYPHI, OMBITA JIEATCIHHOCTH
HKOJIOTMUYECKOM HaIpaBJIEHHOCTH, YMEHUSI PyKOBOJCTBOBATHCS UMU B MO3HABATENIbHON, KOMMYHUKATUBHOU
U COIMAIBHON TMPAKTUKE, TOTOBHOCTH K YYaCTHIO B TIPAKTHYECKOH JEATEIBHOCTH JKOJIOTHYECKOU
HaMpPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOPMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
OOIIECTBEHHO!N MTPAKTHKH, OCHOBAHHOTO HA JIUAJIOTe KYJIbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOCTO MECTa
B MOJIUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHNE SI3BIKOBOH W YHTATEIHCKOW KYJIbTYpPhl KaK CPEICTBA B3aUMOJICHCTBUS MEXKTY
JIOJIbMU U TIO3HAHUS MUPA;

MMOHMMAaHHE CTICIIM(PUKN OMOJIOTHU KaK HAyKH, OCO3HAHHS €€ Poiiu B (DOPMUPOBAHHUH PAITMOHAILHOTO
HAyYHOTO MBIIICHUS, CO3JaHUU IIETOCTHOTO TMPEACTaBIeHUs 00 OKpYXarolleM MHpE KaK O €IUHCTBE
MPUPOJIBI, YEJIOBeKa W OOIEeCTBa, B IMO3HAHWU MPHPOJHBIX 3aKOHOMEPHOCTEH W pEIIeHWH MpodiieM
COXPaHEHHUS MIPUPOJTHOTO PABHOBECHS;

yOKIAEHHOCT, B 3HAYMMOCTH OHWOJIOTHH JUISI COBPEMEHHOW ITMBIIIM3AIMH: OOECIICUYCHUS HOBOTO
YPOBHS Pa3BUTHS MEIUIMHBI, CO3JJaHHE TMEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX pellaTh pecypcHbIe
MPOOJIEMBI Pa3BUTHS YEIOBEUYESCTBA, TMOWCKA MyTEH BBIXOJA W3 TIOOATBHBIX DKOJIOTHYECKUX MPOOJIeM H
obecriedeHus nepexoaa K yCTOHYUBOMY Pa3BUTHIO, PAllMOHAILHOMY MCIOIB30BAHUIO TPUPOJIHBIX PECYPCOB
1 (P OPMUPOBAHUIO HOBBIX CTAHJIAPTOB KHU3HHU;

3aMHTEPECOBAHHOCTh B TIOMYYEHUH OMOJOTHMYECKUX 3HAHUU B LEJSIX MOBBIIIECHUS OOIIEH KyIbTYpPHI,
€CTECTBCHHO-HAYYHOH IPAMOTHOCTH, KaK COCTaBHON 4acTH ()YHKITMOHATHLHOW TPAMOTHOCTH OOYYarOIIHXCs,
dbopMupyeMoii pu U3ydeHur OHOIOTHH;

MMOHMMAHHUE CYIIHOCTH METOJOB ITO3HAHWS, MUCIOJIL3YEeMBIX B €CTCCTBCHHBIX HAayKax, CIIOCOOHOCTH
UCIIONIb30BaTh TIOTYYaeMble 3HAHWUS I aHaluu3a U OOBSICHEHUS SBICHHMM OKpPYXKAaIOIIEro MHpa U
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MPOUCXOAIIMX B HEM U3MEHEHUH, YMEHHUE JieJaTh 000CHOBaHHbIE 3aKJIIOYCHUSI Ha OCHOBE HAy4YHBIX (DAaKTOB
Y UMEIOLIUXCS IaHHBIX C 1IEJIbI0 TOTY4YEHUs IOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSATEIBHO MCIIONB30BaTh OMOJIOTWYECKHE 3HAHMS Uil pElIeHus mpolieM B
peabHBIX KU3HEHHBIX CUTYaLUsX;

OCO3HAHHWE I1IEHHOCTM HAy4YHOW JEeATEIbHOCTH, TOTOBHOCTb OCYIIECTBIISTh IPOEKTHYIO U
HCCIIEI0BATEIbCKYIO JeSTEIbHOCTh HHAUBUIYaIbHO U B IPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEMPEPHIBHOMY OOpPa30BaHHIO M CaMOOOpa30BaHUIO, K aKTHBHOMY
MOJIyYEHHIO HOBBIX 3HAaHUH 110 OMOJIOIUH B COOTBETCTBUHU C KU3HEHHBIMH ITOTPEOHOCTSAMHU.

METAIIPEIJMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3ysbTaThl OCBOEHUSI y4eOHOro mnpeamera «buonorusy» BKIIOYAIOT: 3HAUYKWMBbIE
s (GOPMUPOBAHHUS ~ MHUPOBO33PEHHUS  OOYYAMOIIMUXCS  MEXKAWCHHUILUTMHAPHBIE  (MEXKIIPEIMETHBIC)
oOlIeHay4YHbIE TOHSTHUS, OTPa)KArOIIMe IEJIOCTHOCTh HAYYHOW KapTHHBI MUpa U CHEHU(PUKY METOJI0B
MO3HAHUS, UCIOJB3YEeMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPTHUs, SIBICHUE, MPOIECC, CHUCTEMA,
Hay4yHbId (aKT, MPUHIUI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHsl, HCCIIeJOBaHME, HAOIIOACHHE,
U3MEpEHUe, OKCIePUMEHT W JpPYTUX), YyHHUBEpcalbHbIE yueOHbIE JelicTBUA  (TIO3HABaTENbHBIE,
KOMMYHHKATHUBHBIC, PETYIATUBHBIE), obecneunBatone GopmupoBanue (yHKIIMOHATILHOW IPAMOTHOCTU U
COIMAIFHOW KOMIIETEHIIMH OOY4YaromuXCs, CHOCOOHOCTh OOYYarOIUXCsS HCIONb30BaTh OCBOCHHBIC
MEXIUCUUIUIMHAPHBIE, MHPOBO33PEHUECKHE 3HAHUA W  YHUBEpCalbHblE YydeOHblEe JICHCTBUS B
ITI03HABATEJIBHON U COLIMAIBHOW ITPAKTHKE.

MertanpeameTHble pe3ysbTaThl OCBOEHUS IMPOTPAMMBI CPEIHEro o0Imero o0pa30BaHUS JIOJKHBI
OTpaXKaTh:

OBiajeHne YHMBEPCAIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBbIe JJOrHYeCKHUe IeHCTBUS:

CaMOCTOSITENILHO (POPMYTUPOBAThH U aKTyaJIU3UPOBATH MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

WCIIOJIb30BAaTh TIPH OCBOCHHHM 3HAHWK TNPUEMBI JIOTUYECKOTO MEBIIIICHUS (aHamu3a, CHUHTE3a,
CpaBHEHUs, KiaccudUKanu, o0OOIIEeHUsI), PACKPBIBATh CMBICT OHWOJOTHYCCKUX TOHITHH (BBIACIATH HX
XapaKTepHbIC IPU3HAKH, YCTAHABIUBATH CBSI3U C IPYTUMHU ITOHSATHSIMH );

OTpEeAENATh LEIH JAEATEIbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPUHU HUX JOCTHIKECHHS, COOTHOCHUTD
PE3YIIbTAThI NEATSIEHOCTH C TTOCTABIICHHBIMU TEJISIMH;

HCIOJIb30BaTh OMOJOTHYECKHUE MOHATHS ISl O0bsICHEHUS (DAKTOB U SIBJICHHI KUBOU MPUPOIBL;

CTPOUTH JIOTUYECKHE pPACCYXJICHUs (MHIYKTUBHBIC, JEAYKTHBHBIC, I10 AHAJOTHH), BBISBIATH
3aKOHOMEPHOCTH U MTPOTUBOPEUHS B pACCMATPUBAEMBIX SBICHUSAX, (DOPMYIHPOBATH BHIBOABI U 3aKIIOUYCHHUS,

MIPUMEHSITh CXEMHO-MOJICITBHBIC CPEJICTBA JIJISl IPEICTABJICHUS CYIIECTBEHHBIX CBS3CH W OTHOIICHHIA B
M3Yy4aeMbIX OMOJIOTHMUYECKUX OOBEKTaX, a TakKe MPOTUBOPEUMH Pa3HOTO PO, BBISBIECHHBIX B Pa3TUYHBIX
WH()OPMAIMOHHBIX HCTOUYHUKAX;

pa3zpabaThiBaTh MJIAH pEIIEHUS MPOOJIeMbl C YYETOM aHaIM3a HMMEIOIIMXCS MaTepUaJbHBIX U
HEMaTepHaJIbHBIX PECYpPCOB;

BHOCUTH KOPPEKTHBBI B JESITENbHOCTh, OIEHHBATh COOTBETCTBUE PE3YyJIbTATOB IEJSIM, OIICHHBATH
PUCKH TIOCIICACTBHIA e TSIILHOCTH,

KOOPJIUHHUPOBATH U BBHIMOIHITH PabOTY B YCIOBUSAX PEaIbHOTO, BUPTYAIbHOTO M KOMOMHUPOBAHHOTO
B3aHMOJCHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILICHUE MPU PELICHUH KU3HEHHBIX TTPOOIIEM.

2) 6a30BbIe HCCIE0BATENBLCKHE IeHCTBUS:

BIIa/IETh HaBBIKAMH YUEOHO-HCCIEN0BATENBCKOW M IPOEKTHOM EATEeIbHOCTH, HABBIKAMH Pa3pelIeHus
po0JIeM, CITOCOOHOCTBIO W TOTOBHOCTBIO K CAMOCTOSITEIFHOMY ITOMCKY METOJIOB PEIICHHS MPAKTHIECKUX
3a/1a4, MPUMEHEHHUIO PA3TIMYHBIX METOJIOB TIO3HAHUS,

WCIIOJIb30BaTh PA3JIMYHBIC BUIBI JACSITCILHOCTH IO IMOJTYICHHIO HOBOTO 3HAHUS, €r0 HHTEPIPETAIUH,
MpeoOpa3oBaHUI0O W TPUMEHEHUI0 B YYEOHBIX CHUTYyallUsX, B TOM YHCJIE€ TPU CO3JAaHUHM Y4EOHBIX H
COIMATILHBIX MPOCKTOB;
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(dbopMHUpPOBATh HAYYHBIN THIT MBIIJICHHUS, BIaCTh HAYYHONH TEPMUHOJIOTHEH, KIIFOUYEBBIMHU MOHATHIMU
U METOJIaMU;

CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 33/1a4M B 00pa30BaTEIbHON JESATEIHLHOCTH U JKU3HEHHBIX
CUTYaLUsAX;

BBISIBJISITH NPUYUHHO-CIIEACTBEHHBIE CBSI3M M aKTyaJM3UpPOBaTh 3ajayy, BBIIBUraThb TUIOTE3Y €€
peleHMs], HaXOIUTh apryMEHTbl Ul J0Ka3aTelbCTBa CBOMX YTBEP)KICHMH, 3a/laBaTh IapaMeTpbl U
KPUTEPUHN PELLEHUS;

aHAJM3UPOBaTh IIOJYYEHHbIE B XOJ€ PELICHUs 3aJa4d pe3ylbTaThl, KPUTUYECKU OLEHHMBATh MX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalLlUsIM, OLIECHUBATh IIPUOOPETEHHBIH OIBIT;

OCYILIECTBIATh IICJICHANPABICHHBI TIOMCK TMEpeHoca CpeACTB M CIOCOOOB  JCUCTBUS B
poeCCUOHATILHYIO CPEAY;

YMETh MIEPEHOCUTDH 3HAHUS B I03HABATEIBHYIO M MPAKTHUECKYIO 001aCTH KU3HEACITEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIC WJCH, IMpeIaraTb OPUTHHAJIBHBIC MOJXOAbI M PEHICHUs, CTaBUTh MPOOJIEMBI U
3aJjauu, JOMyCKaloIlue aJlbTepHATUBHBIE PELICHHUS.

3) pa6ora ¢ nngopmanmeii:

OPUEHTUPOBATbCS B PA3JIMYHBIX HCTOYHUKAX HH(OpManuu (TekcTe y4eOHOro mocoOus, HayyHO-
MOMYJISIPHOM JInTeparype, OMOJOTMYECKUX CIIOBapsiX U CIPaBOYHUKAX, KOMIIBIOTEPHBIX 0a3axX JaHHbBIX, B
WuTepHere), aHanM3upoBaTh HHMOPMALMIO pa3IMYHBIX BUAOB U (QOpPM IMpEACTaBICHUS, KPUTHUYECKH
OLICHUBATh €€ JJ0CTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

(GbopMyIMpOBaThH 3aMpOoChl U MPUMEHATh pa3IMYHbIE METOABI IIPU MOMCKE M OTOOpEe OMOJIOrHYecKOn
nHpOpMaKY, HEOOXOMMOM IS BBITIOHEHHUS YIeOHBIX 3a/1a4;

npuoOpeTaTh  ONBIT  MCIOJB30BaHMA  HMH(OPMAIMOHHO-KOMMYHHUKATHBHBIX  TEXHOJIOTHA,
COBEpPIIEHCTBOBATh KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAHUSI PA3JIMUHbIX IOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BbIOMpPATh ONTHUMAJIbHYIO (OpMY NpeACTaBICHUs OMOJIIOTMYecKoil MHpOopManuu
(cxemsl, rpaduKy, TMAarpaMMBbl, TaOJIHIIBI, PUCYHKH H JAPYroe);

UCIOJIb30BaTh HAYYHBIH A3BIK B KauecTBE CPEACTBA IpHU paboTe ¢ OMOIOrH4ecKoil MHpopMaluen:
NPUMEHSITh XUMHUYECKUE, (PU3NUECKHE M MaTeMaTHYeCKHWe 3HAKU U CUMBOIBI, (hopMysbl, abOpeBHaTypy,
HOMEHKJIaTypy, UCIIOJIb30BaTh U IIPE0OpPa30BbIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATJISTHOCTH;

BJIa/IETh HaBbIKAMHM paclo3HaBaHWs W 3alIUThl HWHQOpManuu, HHPOPMALMOHHOW O0€30MacHOCTH
JIMYHOCTH.

OBiajeHne YHMBePCAJIbHBIMH KOMMYHMKATHBHBIMH el CTBUSIMM:

1) oomenne:

OCYILECTBIISATh KOMMYHHKAIIMM BO BCeX cQepax >XKM3HHM, aKTHMBHO y4acTBOBaThb B JAMAJIOre WIH
JUCKYCCHM IO CYIIECTBY OOCyXJaeMmoil TeMmbl (yMEHHE 3aJaBaTh BOIIPOCHI, BBICKA3bIBaTh CYXKICHMS
OTHOCHUTEJIHO BBIIIOJHEHUS IMpeajaraeéMoil 3ajayu, y4YUThIBaTh MHTEPECHl U COTJIACOBAHHOCTH MO3MIMH
JPYTUX YYaCTHUKOB JMANIOTa WU AUCKYCCUN);

pacrno3HaBaTh HeBepOalbHbIE CpEACTBAa OOLIEHMS, MOHMMATh 3HAYEHHE COLMAIbHBIX 3HAKOB,
IPENOCHITIOK BOBHUKHOBEHUS! KOH(DIMKTHBIX CUTYyallul, YMETh CMATYaTh KOH(QIUKTHI U BECTH EPErOBOPHI;

BJIQJIETh PA3IMYHBIMU CHOCOOAMU OOIEHUS W B3aUMOJICHCTBUS, NOHMMATh HAaMEPEHMs JPYTUX
JHOIeH, TPOSIBJIATh YBAXKUTEIbHOE OTHOILIEHHE K COOECeTHUKY U B KOPpPEKTHOH ¢dopme (GpopMynnpoBaTh
CBOM BO3PaXKECHMUS;

pa3BEPHYTO U JJOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIOIb30BAaHUEM S3BIKOBBIX CPEACTB.

2) COBMeCTHAsI 1eSITeJIbHOCTD:

MOHUMATh U HUCMOJIb30BaTh MPEUMYILECTBA KOMAHAHOM W MHIUBUAYAJTbHOW PaOOTHI MpPU PELICHUU
OuojorMuyecko  mpoOsieMbl, OOOCHOBBIBaTH  HEOOXOAUMOCTh  MPUMEHEHHUS  TIPYNNOBBIX  (opMm
B3aUMOJICHCTBHS NIPU PELICHNN Y4eOHOH 3a1auH;

BBIOMpATh TEMATHUKY M METOJIbI COBMECTHBIX JIEHCTBUM € yUETOM OOLIMX MHTEPECOB M BO3MOKHOCTEM
Ka)KJ0TO WIEHA KOJIJIEKTUBA;
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IIPUHUMATD LIEJIM COBMECTHOM AESITEIBbHOCTH, OPraHU30BbIBaTh U KOOPAMHUPOBATH JEHUCTBUA MO €€
JOCTHKEHHIO: COCTABJIATh IUIAH JEHCTBUH, pacpeeaTh POl ¢ y4€TOM MHEHMH Y4aCTHUKOB, OOCYXIaTh
pe3yabTaThl COBMECTHON pabOTHI;

OLIEHMBATh KAa4yeCTBO CBOET0 BKJIAJa M KaKIOrO Y4YacTHUKAa KOMaHAbI B OOLIMM pe3ynbTaT Io
pa3pabOTaHHBIM KPUTEPHUSIM;

IIpeyiaraTb HOBBIE IIPOEKTHI, OLIEHUBATH UJIEU C MMO3ULIMNA HOBHU3HBI, OPUTMHAIIBHOCTH, IPAKTUYECKOU
3Ha4YUMOCTH;

OCYILIECTBIIATh TO3UTHBHOE CTPATETUYECKOE IIOBENCHHUE B PA3JIMYHBIX CHUTYaLHAX, IPOSBIATH
TBOPYECTBO U BOOOpaKeHUE, ObITh HHUITUATUBHBIM.

OgByajeHne YHHBEPCAJIbHBIMH PeryJsiTHBHBIMH 1eCTBUAMM:

1) camoopranu3amnus:

UCIOJIb30BaTh OMOJOrMYECKHE 3HAHMS AJIS BBIABIEHUS MPOOJIEM UM MUX PELICHHs B KU3HCHHBIX U
Y4eOHBIX CUTYalHsX;

BbIOMpPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIEBbIE M CMBICIIOBBIE YCTAHOBKU B CBOUX JAECHCTBUSIX
Y IIOCTYIIKaX I10 OTHOLIEHUIO K )KMBOU IPUPOJIE, CBOEMY 30POBBIO U 30POBBIO OKPYKAIOLIUX;

CaMOCTOSITEJIbHO OCYLIECTBIIATh MO3HABATEIbHYIO JEATEIbHOCTb, BBIABIATH MPOOJIEMbI, CTaBUTh U
(bopmMynHpoBaTh COOCTBEHHBIE 331a4 B 00Pa30BATEIbHON NESITEIHOCTH U )KU3HEHHBIX CUTYAIHIX;

CaMOCTOSITEJIbHO COCTAaBJIATh IUIaH pelIeHUus MpoOieMbl ¢ Y4YETOM MMEIOLIUXCS PECypCoB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEIIOYTCHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalUsM;

paciupsaTh paMKHM y4eOHOro NMpeAMETa Ha OCHOBE JIMYHBIX NPEATNIOYTEHUN;

Jies1aTh OCO3HAHHBIN BBIOOD, apIyMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIocoOCTBOBaTh (DOPMUPOBAHUIO U MPOSIBICHUIO IIUPOKOW 3pYJUIMU B pa3HbIX 00JacTsAX 3HaHUM,
IIOCTOSIHHO IOBBIILIATh CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIH YPOBEHbD.

2) CaMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CUTYallMsIM, BHOCUTb KOPPEKTHUBBI B IE€ATEIBHOCTD, OLICHUBATh COOTBETCTBUE
pE3YJIBTATOB LIEIAM;

BJIAJICTh HABBIKAMU TI03HABATENBHOW pe(IEKCHH KaK OCO3HAHHS COBEPIIAEMBIX JCHCTBUU U
MBICJIMTENbHBIX MPOLIECCOB, UX PE3YIbTATOB U OCHOBAaHUI, UCIOJIB30BaTh MPUEMBI Pe(ICKCUH AJIs OLCHKH
CUTYalluH, BBIOOpA BEPHOT'O PELICHMUS;

YMETb OLICHUBAaTh PUCKH U CBOEBPEMEHHO NIPUHUMATD PELICHNUS 10 UX CHHKEHUIO;

MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX IIPU aHAINU3€E PE3yNbTaTOB AEATEIbHOCTH;

3) npuHsITHE CeOsl U APYTHUX:

MIPUHUMATD ce0sl, TIOHMUMasi CBOM HEJOCTaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTHI JPYTUX IIPHU aHAINU3€E PE3YJIbTATOB AEATEIbHOCTH;

MIpU3HABaTh CBOE MPaBO U MPaBO APYTUX Ha OMIMOKH;

pa3BUBATh CIIOCOOHOCTh TOHUMATh MUP C MO3UIMU APYroro 4eJoBeKa.

INPEAMETHBIE PE3YJIBTATbBI

[IpenmetHbie pe3ynbTaThl ocBoeHus mporpamMmmbl COO mo 6uonoruu Ha 6a30BOM ypOBHE BKITIOYAIOT
cnenuduyueckue s yaeOHoro npeamera «buonorus» HaydHbIe 3HAHHS, YMEHHUSI U CIIOCOOBI IEUCTBHI 1O
OCBOGHUIO, MHTEPIpPETAMU U TPeoOpa3OBaHUIO 3HAHUM, BUJIBI ACSITEIBHOCTH MO TOTYYEHHIO HOBOTO
3HaHUA W IPUMCHCHUIO 3HaHUU B Pa3IUYHBIX y‘-Ie6HI)IX CUTyallusX, a TaKKC B PCAJIbHBIX XWU3HCHHBIX
CUTYaIusiX, CBSI3aHHBIX ¢ Omonoruedd. B mporpamme mpeaMeTHbIE pe3yNbTaThl MPEICTaBICHBI MO TOAaM
oOydJeHwus.

[IpenMeTrHbie pe3ynbTaThl OCBOEHUs yueOHOro mnpeamera «buonorus» 6 10 knacce TOMKHBI
OTpaXKaTh:

c(hOpPMUPOBAHHOCTH 3HAHWUH O MECTE€ U POJIM OMOJIOTHUU B CHCTEME HAyYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B (GOPMHUPOBAHUN COBPEMEHHOIN €CTECTBEHHO-HAYYHON KapTUHBI MHUpa U HAYYHOI'O MUPOBO33pPEHUS, O
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BKJIQJIE POCCHUHCKMX M 3apyOEKHBIX YUEHBIX-OMOJOrOB B pa3BUTHE OWONOTUH, (YHKIHOHAIHHON
IPaMOTHOCTH Y€JI0BEKa JIJIsl pelIeHHsl )KU3HEHHBIX 33]1a4;

YMEHHE PacKpbhIBaTh COJACPKaHUE OMOIOTMYECKUX TEPMHHOB W TOHSITHIA: JKU3HB, KJIETKA, OPTaHH3M,
MeTabonm3M (OOMEH BEHIECTB W TIPEBPAIICHHE SHEPIrHH), TOMEOCTa3 (CaMOpPETyJsIIus), YpPOBHEBas
OopraHu3alus >KMBBIX CHCTEM, CaMOBOCHPOU3BEJEHUE (PENpPOAYKIIHS), HACIEACTBEHHOCTh, U3MEHUYUBOCTbD,
POCT U pa3BUTHE;

YMEHHE H3JIaraTh OMOJOTHMYECKHe Teopuu (KIETOYHAs, XPOMOCOMHAs, MyTAallMOHHAs, IICHTpaIbHAS
JoTMa MOJICKYJIsipHON Owmosorun), 3akoHbl (I'. Mennens, T. Moprana, H. 1. BaBunoBa) u yuenus (o
LIEHTPaxX MHOrooOpa3usi U IPOUCXOXKIECHUS KyIbTypHbIX pacteHuil H. Y. BaBuiosa), onpenensrs rpaHulbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHE BIIAJCTh METOJAAMH HAYYHOTO TMO3HAHUS B OHMOJOTUU: HAOIIOJCHHE W OIMUCAHUE >KUBBIX
CHCTEM, MPOIIECCOB U SBJICHUH, OpraHU3alus U IpoBeJeHHEe OMOJIOTHYECKOro SKCIEPUMEHTA, BBIABIKEHUE
TUIOTE3bI, BBISBICHUE 3aBUCUMOCTH MEXKIY HCCICAYEMBIMH BEITUYMHAMHU, OOBSCHEHUE TOTYYCHHBIX
pEe3yNbTaTOB, HUCIOJIb30BAaHHBIX HAYYHBIX MOHATHM, TEOpUl M 3aKOHOB, yMEHHE [elaTh BBIBOJbLI Ha
OCHOBAHMU MOJYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIACNATh CYUIECTBEHHbIE MPU3HAKH BHUPYCOB, KIETOK MPOKAPUOT U OYKApHOT,
OJHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH MpPOIECCOB: OOMEHa BEIIECTB H
MIPEeBpAICHHs SHEPTUU B KIIETKE, (POTOCHHTE3a, TUIACTUYECKOT0 U dHEPreTudeckoro oOMeHa, XeMOCHHTE3a,
MHUTO3a, MEH03a, OTUI0JOTBOPEHHUSI, PA3MHOXKEHUS, NHIUBUIYAIbHOTO PA3BUTHS OpraHrn3Ma (OHTOTE€HE3);

YMEHHE MPUMEHSTHh MOJIYYCHHbIC 3HAHUS Ui OOBSICHEHHS OMOJOTHYECKHX IMPOLECCOB U SBIICHUH,
JUTS TIPUHSTHS TMPAKTUYCCKUX PEIICHUH B TIOBCETHEBHOW JKM3HHM C IICNIbI0 oOecriedeHus: 0e301acHOCTH
CBOETO 3/I0POBbS U 30POBbSl OKPYKAIOLIUX JIHOJCH, COOJIOACHHS HOPM TIPaMOTHOTO TIOBEJIEHUS B
OKpY’KaloIllel MPUPOJIHON cpeie, MOHMMaHUEe HEOOXOIUMOCTH MCIOJIb30BaHUS JOCTHKEHUM COBPEMEHHOMN
OMOJIOTHH U OMOTEXHOJIOTHH JIJIsl pAallMOHATIBHOTO MPUPOAONOIBE30BAHNUS;

YMEHHE peIaTh 3JIEMEHTApHbIE TCHETHYECKHE 3aJaud Ha MOHO- W JIUTHOPHIHOE CKpeIIMBaHUE,
CIICTVIEHHOE HACJIeJOBaHHE, COCTaBIATh CXEMbl MOHOTHOPUIHOTO CKPEIIMBAHUS I TPEICKa3aHUs
HacJeA0BaHUs TPU3HAKOB Y OPTraHU3MOB;

YMEHHE BBIMOJIHATH JTA0OPAaTOpHBIE W MpPaKTHUECKHWE padoThl, COOMIOAATh MpaBHiia MpU padoTe C
y4eOHBIM U J1a00paTOpHBIM 000pPYI0BAHUEM;

YMEHHE KPUTHUYECKU OLIEHWBATh M MHTEPIPETUPOBATh MH(POPMAILMIO OMOJIOTHYECKOrO COJICpKaHUS,
BKJTIOYAIONIYIO TICEBIOHAYYHBIC 3HAHUS W3 PANTMUYHBIX MCTOYHUKOB (CpeICcTBa MAacCOBOW HHQOpMAIIUH,
HAyYHO-TIOMYJISIPHBIE MaTepuasbl), ATHYECKHE AacleKThl COBPEMEHHBIX HCCIEAOBaHUNH B OHOJIOTHH,
MEIUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/laBaTh COOCTBEHHbIE NMUCHMEHHBIE W YCTHBIE COOOIIEHHUs, 00001Ias OHOIOTHYECKYIO
MH(pOpPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HUCIIOIH30BATh MOHATUWHBIN anmapar OUOJIOTHH.

[IpenMeTrHbie pe3ynbTaThl OCBOEHUS yueOHOro mnpeamera «buonorus» 6 11 kaacce TOMKHBI
OTpaXkaTb:

c(OpPMHUPOBAHHOCTH 3HAHUN O MECTE€ U POJIM OMOJOTUU B CHCTEME HAYyYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B JOpPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTUHBI MUPA U HAYYHOT'O MHUPOBO33PEHHUS, O
BKJIaJIE POCCUUCKHX M 3apyOeXHBIX YYEHBIX-OMOIOTOB B pa3BUTHE OHOJOTHH, (DYHKIMOHAIHHOM
TPaMOTHOCTH Y€JIOBEKA JIJIsl PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PacKphIBaTh COAEPKaHNE OMOIOTUYECKUX TEPMUHOB U MOHSATHI: BUJ, MOMYJISIIHS, TeHOPOH,
ABOJTIONUS, JBMXKYIINE CUIBI ((PaKTOPBI) SBOJIOINUH, MPUCTIOCOOIEHHOCTh OPraHU3MOB, BH1000pa30BaHMUE,
JKOJIOTHUECKHe (DAKTOpBI, JKOCHCTEMa, NPOAYIEHThI, KOHCYMEHTHI, PEIYyLEHThl, LeNu MUTaHUS,
AKOJIOTUYECKas MIpaMuia, OrnoreoreHo3, bunocdepa;

YMEHHE U3JIaraTh OHWOJOTHMYecKHe TeopuH (dBononuoHHas teopuss Y. JlapBuHA, CHHTETHYECKAas
TEOpHs DBOJIONNH), 3aKOHBI W 3aKOHOMEpHOCTH (3apojbimeBoro cxonactBa K. M. bapa, uepemoBanms
TNIaBHBIX HampaBleHuil u myteil sBomoruu A. H. CeeprioBa, yuenus o 6uocdepe B. U. Bepnajackoro),
OTIPEICIIATH TPAHUIIBI UX TPUMEHHUMOCTH K )KHBBIM CHCTEMaM;

YMEHHE BIaJeTh METOJAAMH HAYYHOTO TMO3HAHUS B OHOJOTUU: HAOMIOJEHHE W OIMHCAaHUE >KUBBIX
CHUCTEM, MPOIECCOB M SBJIICHUM, OpTraHU3AIMS U TIPOBEICHUE OMOJIOTHYECKOTO IKCIIEPUMEHTA, BBIJBUKEHUE
TUMOTE3bI, BBISBICHUE 3aBUCUMOCTH MEXIY HCCIEAYEMBIMU BEITUYMHAMHU, OOBSICHEHHE IMOJYYCHHBIX
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pe3yabTaTOB, MCIIOJIB30BAHHBIX HAYYHBIX IOHSATUH, TEOPUH W 3aKOHOB, YMEHHE JeNaTh BBIBOJABI Ha
OCHOBAHUU MOJTYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIICIATH CYLIECTBEHHBIC TPU3HAKU CTPOCHHsSI OHOJOTMYECKHX OOBEKTOB: BHJIOB,
HOMYJALUM, NPOIYLEHTOB, KOHCYMEHTOB, DPEIYyLIEHTOB, OHOr€OI€HO30B M 3KOCHCTEM, OCOOEHHOCTH
IIPOLIECCOB: HacJIeICTBEHHON U3MEHYHMBOCTH, €CTECTBEHHOT'O otbopa, BU1000pa30BaHUs,
IPUCIIOCOOJIEHHOCTH OPraHU3MOB, AECUCTBUS SKOJIOTMYECKUX (PAKTOPOB HA OPraHU3MBbI, IEPEHOCA BEIIECTB
U TOTOKAa SHEPrHMM B SKOCHCTEMAax, AHTPOIOTIEHHBIX H3MEHEHHH B HKOCHCTEMax CBOEW MECTHOCTH,
KpYroBOpOTa BEIIECTB U OMOr€OXMMUYECKUX LIUKIIOB B Orocdepe;

yMEHHUE NMPUMEHATH TMOJy4YEeHHBbIC 3HAHHS JUIS OOBSCHEHUs OMOJIOTMYECKHUX TPOLIECCOB U SIBICHUM,
IV TIPUHATHUSL MPAKTUYECKUX PEIICHUN B IMOBCEJHEBHOM JKU3HU C LEJNbI0 oOecrieueHHst 0e30MacHOCTH
CBOETO 3I0POBbsI M 3[0POBbSl OKPYXAIOUIUX JIOJAEH, COONIONEHHS HOPM TIPaMOTHOIO IIOBEICHHS B
OKpy’Karollel IpUupoAHOi cpelie, MOHMMaHUuEe HEOOXOJUMOCTH MCIOJIb30BAaHUS JIOCTUKEHUN COBPEMEHHON
OMOJIOTHH IS PAIIMOHATIBHOTO TPUPOIOTIOIb30BAHUS;

YMEHHUE pellaTh 3JIEMEHTapHble OMOJIOTMYECKHE 3a[aud, COCTaBJIAThH CXEMbI MEPEHOCa BELIECTB U
SHEPruM B 3KOocHUcTeMax (e MUTaHus:);

YMEHHUE BBIIOJHATH JIAOOPAaTOpHBIE U NpaKkTHYecKue paboThl, cOOMOAATh MpaBwia MpH padore ¢
y4eOHBIM U J1a00PaTOPHBIM 000PYIOBAHUEM;

YMEHHE KPUTHUYECKH OLIEHUBATh U MHTEPHPETHPOBATH MH(OPMAIMIO OMOJIOTMYECKOTO COJEpHKAHMS,
BKJTIOYAOIYIO TICEBJOHAYYHbIC 3HAHUS W3 PA3IMYHBIX HUCTOYHUKOB (CPEICTBa MAacCcOBOW HMH(OpMALUH,
Hay4YHO-TIONYJISIPHbIE MaTepHalibl), pacCMaTpUBaTh II00abHbIE HKOJIOTHUECKUE TPOOJIEMbl COBPEMEHHOCTH,
(bopMHpPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO MO3HIIUIO;

yYMEHHUE cO3[aBaTb COOCTBEHHbIE MHCbMEHHBbIE M YCTHbIE COOOIIEHUs, 0000Ias OHOIOrHYECKYIO
MH(OPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO MCIIOIh30BATh MOHATHWHBIN anmapar OHOIOTHH.

CUCTEMA OLIEHKU NOCTUXEHUA IINTAHUPYEMBIX PE3VIIbTATOB

https://fipi.ru
https://edsoo.ru

https://ege.fipi.ru/bank/index.php?proj=CA9D848A31849ED149D382C32A7A2BE4
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TEMATHYECKOE INTAHUPOBAHUE

10 KITIACC
KounuectBo yacos JJIeKTPOHHbIE
HaumMenoBanue pa3nesion ) TeM
Ne n/n S——— Beero Kontpoabnbie Ilpakrnueckue (uupposbie)
padoThI padoThI oOpa3oBaTe/IbHbIC
pecypchl
bubnmoreka OK
. brogorns Kak nayka 2 05 https://m.edsoo.ru/7f41%:[292
2 JKuBbIe cCTEMBI M X OpraHu3aIus 1 Eubmorexa HOK
https://m.edso0.ru/7f41¢c292
3 XUMUYECKUI COCTaB U CTPOEHUE KIIETKU 8 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41c292
bubnuoTeka OK
4 HKHSHENICATENHOCTE KICTKH 6 https://m.edsoo.ru/7f4ll§292
5 Pa3mHOXeHME ¥ MHAMBUIYaIbHOE Pa3BUTHE 5 1 bubmmoreka I[TOK
OpPraHu3MOB https://m.edsoo.ru/7f41¢c292
6 HacnencrBeHHOCTE " H3MEHYHUBOCTH 8 15 bubnuoreka HOK
OpPraHu3MOB https://m.edsoo.ru/7f41¢c292
v Cenekuus OpraHu3MOB. OcHOBBI 3 bubnnoreka LHOK
OMOTEXHOJIOTHU https://m.edsoo.ru/7f41c292
8 PesepBHOE Bpems 1 bubmorexa LOK
https://m.edsoo.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 34 0 4
11 KJTIACC
KoanuectBo 4acos JJIeKTPOHHbIE
HanmenoBanue a3ieioB U TeM u¢poBbie
Ne ni/m NporpaMMEl pasi Beero Kourpoabubie IIpakTHyeckue f:% p?:f OBAT eJ)'ILHbI e
padoThI padoThI pecype
bubnmoreka OK
1 IBOMONMOHHAS OHONOTHA 9 1 https://m.edsoo.ru/7f41Lc[c74
2 Bo3HukHOBeHHE W pa3BUTHE JXKM3HU Ha 9 0.5 bubnuoreka I[IOK
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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
https://m.edsoo.ru/7f41cc74

3emie https://m.edsoo.ru/7f4lcc74
Opranu3Mbl U OKpyXkarolas cpeaa 5 1 bubmotexa LIOK
https://m.edsoo.ru/7f4lcc74
COO6H_ICCTBa 1 3KOJOI'MYCCKHUEC CUCTEMBbI 9 Eubmorexa HOK
https://m.edsoo.ru/7f4lcc74
PeszepBHoe Bpemst 2 bubmoreka HOK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5
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https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KoJsaun4yecTBo 4acos
Ne K II Aara Hara JJIeKTPOHHBIE u¢pposbie
. Tema ypoka OHTPO paKTH H3Y4YeHHs P P
n/n Bcero JIbHBIE yecKHue - H3yYCHUSA OﬁpaSOBaTe.]IbeIe pecypcsol
padoThI padoThI daxr
buonorus — kak Hayka ( 2 yaca)
bubnuoreka LHOK
1 buonorus B cucteme Hayk 1 1.09 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
MeTtob1 MMO3HAHUS KUBOU
npuposbl. [Ipaktudeckass pabota Eubmiorexa [IOK
2 Ne 1 «Mcnonp3oBanue pa3nuyabix 1 0.5 8.09 https://m.eds00.ru/863e6122
METO/IOB npu U3Y4YEHUU
OMOJIOTHYECKUX 00BEKTOBY
2Kusble cuctembl u ux opranuzanus (1 yac)
3 buonoruueckue CHUCTEMBI, 1 15.09 bubnmmoreka HOK
MPOIIECCHI U MX M3YYEHHE ' https://m.eds00.ru/863e6564
XUMHUYECKUH COCTaB U CTPOCHUE KIETKH (8 4acoB)
4 XHUMHYECKHM  COCTaB  KIJETKH. 1 2209 bubnuoreka HOK
Bona u MmuHepanbHbIe COJTU ' https://m.eds00.ru/863e674e
5 benku. CoctaB u cTpoeHue 1 29.09 bubnuoteka I[HOK
OenkoB ' https://m.edso0.ru/863e6b72
®depMeHTbl — OHOJIOTHYECKHE
KaTaJlu3aTophI. Jlaboparopnas
6 pabora  Ne 1 «3yuenue 1 05 6.10 bubnuortexa [HOK
KaTaJIATHYECKON AKTHBHOCTH ' ' https://m.eds00.ru/863e6b72
(dhepMeHTOB (Ha IpUMEPE aMHJIa3hI
WJIU KaTajasbl)»
7 VraeBonsl. JIunuael 1 13.10 Bubmorexa HOK

https://m.edso0.ru/863e6870
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https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
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https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
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https://m.edsoo.ru/863e6870

bubnmoreka LHOK

8 Hyxnennossie kucinorsl. AT® 1 20.10 https://m.eds00.ru/863e6d5¢

9 Hctopuss um MeTonpl H3Y4YEHUS 1 10.11 bubmuoteka [HOK
kietku. Kierounas teopus ' https://m.edsoo.ru/863e6e88

10 Kierka kak 1enoctHas JKuBas 1 1711
cucrema
Crpoenue YKapUOTUYECKOMN
kietku. JlabopaTopHas pabora Ne
2 «/3ydeHne CTpOEHHUS KIETOK bubnuorexa [HOK

11 pacTeHu#, >KUBOTHBIX, TpuboB u 1 0.5 2411 https://m.eds00.ru/863e6ff0
OakTepHii MOJ MHKPOCKOIIOM Ha https://m.edso0o.ru/863e716¢
TOTOBBIX MHUKpOTIpEraparax u ux
OIHMCaHUEe»

KuznenesarenbHOCTh KIETKH ( 6 4acoB)
bubnuorexa [HOK

12 OOMeH BelecTB WM MeTab0JIn3M 1 1.12 hitps://m.eds00.ru/863e766¢

bubmnoreka HOK

13 dorocuHTe3. XeMOCHHTE3 1 8.12 https://m.eds00.ru/863e7c98

. bubnmnoreka OK

14 DHepreTUYeCKuii 0OMeH 1 15.12 https://m.eds00.ru/863e7aae 1

15 buocuntes Ocnka. Peakmus 1 2212 bubnuoreka HOK
MaTPUYHOTO CHHTE3a ' https://m.edso0.ru/863e796e

16 Tpancnsus — OnocuHTe3 Oenka 1 12.01 Egg;%ﬁi?soo.ru /86367966 HOK
Kuznennsrit LUK KIIETKU.

Henenue KJIETKH. MuTo3.

17 JlaGopatopnass pabora Ne 3 1 05 19.01 bubnuotexa I[HOK
«HaOnroneHne MUTO3a B KJIETKAaX ' ' https://m.edsoo.ru/863e7dc4
KOHYMKA KOpelika Jyka Ha
TOTOBBIX MUKPOITPEapaTax»

Pa3zMHoOxeHNEe 1 MTHAUBUIYATbHOE PA3BUTHE OPTaHU3MOB (5 4acoB)

18 Heknerounsie (opMbl XU3HH — 1 26.01 bubnuoreka [HOK

BUPYCHI ' https://m.eds00.ru/863e7540
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https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7540

Dopmbl Pa3MHOXEHUS bubmmorexa HOK

19 OpraHm3MOB 1 2.02 https://m.eds00.ru/863e81b6

https://m.edso0.ru/863e831e
. bubnuorexa LHOK

20 Meiios ! 9.02 https://m.edso0.ru/863e7f4a
OO6pazoBanue u pa3BUTHE
ITOJIOBBIX KJICTOK.

21 OmnonoTBopenue. JlabopaTopHas 1 05 16.02 bubnuorexa [HOK
pabota Ne 4 «3ydeHue CTpOCHUS ' ' https://m.edsoo.ru/863e81b6
MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTIperiapaTax

22 WNHnuBunyansHoOe passutHe 203 bubnmnoreka [HOK
OpPraHUu3MOB ' https://m.edso0o.ru/863e8436

HacneacTBeHHOCTD M pa3BUTHE OPraHU3MOB (8 4acoB)
I'enernxa — HayKa 0

23 HACJICACTBEHHOCTH u 1 16.03 ]f?tljtlgg'l;I/?nTeeI:jasoo (/8636862 HOK
U3MEHYHBOCTH
3aKOHOMEPHOCTH  HACJICJIOBAHMS

24 MIPU3HAKOB. Monorubpunnoe 1 23.03 ]r?tljtlggl;l/?;eel:jasoo (/86368878 LOK
CKpeIllMBaHUe

UTHOPHIHOE CKpelIMBaHHE.
25 gaKOH o HeI;a;If/ICI/IMOFO 1 6.04 bubmorexa HOK
https://m.edso0.ru/863e89a4
HaCJIEI0BaHUS IPU3HAKOB
CuerieHHoe HacJIeI0BaHUE
MIPU3HAKOB. Jlaboparopnas
abora Ne 5 «3yuenue

26 geiayanaTOB MOHorI/I6pI/I/:[IZ([)Ir0 n 1 0.5 13.04 BH6H_HOTeKa HOK
MIOPUIHOTO CKpEIMBAHHA Y https://m.eds00.ru/863e8c60
Tpo30(hUITBI Ha TOTOBBIX
MHUKpOIIpenapaTax»

27 I'enetnka mona. HacmemoBanue 20.04 bubmmoreka HOK
MIPU3HAKOB, CIICTITICHHBIX C TTOJIOM ' https://m.edso0.ru/863e8c60

28 H3MeHYHNBOCTE. 1 0.5 27.04 bubnuoreka LHOK
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https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
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Henacnencrsennas
W3MEHUYUBOCTb. Jlaboparopuas
pabora  Ne 6. N3yuenue
MOIU(PHUKAITIOHHOM
W3MEHYHUBOCTH, MIOCTPOCHHE
BapHUAIIIOHHOTO psana u

BapHalMOHHOW KPUBO»

https://m.edsoo.ru/863e8efe

HaCJ'ICI[CTBCHHaH N3MEHYHNUBOCTD.

29 Jlaboparopnas pabora Ne 7. 1 05 405 bubnmoreka LHOK
«AHau3 MyTanuid y Apo30(uiIbl ' ' https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MUKPOTIPETIapaTax»
bubnuoreka [HOK
30 I'enernia senoseia . 18.05 https://m.edso0.ru/863e8d78
PesepBHEIil ypok. O6001meHne 110
31 TEME «HacnencrseHHocts U 1 25.05
W3MEHUYUBOCTH OPTaHU3MOB)
32 Cenexius KaKk HayKa ¥ IMpoIiece 1 bubamorexa 1OK
https://m.eds00.ru/863e9214
33 MeTtonsl U TOCTHKEHUS CEJIEKIIUU 1 bubnuoreka LHOK
pacTeHU U KUBOTHBIX https://m.edso00.ru/863e9214
34 buorexHomnorust kak  OTpacib 1 bubnmnoreka [HOK
MIPOU3BOJICTBA https://m.edso0.ru/863e9336
OBIIEE KOJIMYECTBO YACOB IIO 34 4

I[TPOTPAMME
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11 KJIACC

KosaunuyectBo 4yacos DJIEeKTPOHHbBIE
Ne Tema VDoKa Kontpoas  IIpakTuu fI[:T‘i‘eHI/ISI Hara uudpoBwIe
n/n P Bcero HbIe ecKHe HJI)ZIIH H3yueHusi o0pa3oBaTeJbHbIE
padoThbI padoThbI daxr pecypcbl

DBoJTtonMoHHast Ouosorus (9 yacon)

OBoyouMs M MeToAbl €€ bubimorexa LOK
1 " A 1 4.09 https://m.eds00.ru/863ea20

H3y4YeHUS o

Hctopus a3BUTHUSA bubsmorexa LOK
2 p . P 1 11.09 https://m.eds00.ru/863e957

MIPEACTABJICHUI 00 IBOJIIOITUN 0

bubnuoreka [HOK
3 Mukpo3BoJrOIHs 1 18.09 https://m.edso00.ru/863e9cl
€

[Tomynsimust  Kak  dJeMeHTapHas

€IWHUIIA BUJIA W  DBOJIIOIHH. bubnmmoreka HOK
4 Jlaboparopnass pabora Ne 1 1 0.5 25.09 https://m.eds00.ru/863e99¢

«CpaBHeHue BUOB o 6

MOp(}OTOrHIeCKOMY KPUTEPHIO)

JIBroKymue cuibl (3JIEMEHTapHBIE bubmorexa LTOK
5 Y p 1 2.10 https://m.edso0.ru/863e9da

(bakTOpHbl) 3BOJIIOLIUU 4

EcrecTBennbiii 0100 U €ero bubsmorexa ITOK
6 p 1 9.10 https://m.edso0.ru/863e9ed

bopmbl 0

Pe3ynbTaTe! SBOJIIOINU:

penosneocn o Biorss 1ok
7 F1000P o1 0.5 16.10 https://m.edso0.ru/863e9fd

JlaGopatopnass pabora Ne 2

«Omnucanue MTPUCTOCOOTCHHOCTH
opranu3ma M €€ OTHOCHTEIHHOTO
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XapakTepa

Hanpasienus u OYTH Bubmorexa LOK
8 p yr 1 23.10 https://m.edsoo.ru/863e9cl
MaKpO3BOJTIOIUH o
9 HeoOpaTtumocTs 3BOIIONNN 1 6.11
Bo3HUKHOBEHME U pa3BUTHE KU3HU Ha 3emiie (9 yacoB)
10 Uctopus _KM3HH  Ha 3emse u 1 13.11
METObI €€ N3YUCHUS
T 'umoresnl OPOUCXOKIICHUS Bubmuorexa LOK
11 p A 1 20.11 https://m.edsoo.ru/863ea5a
JKA3HU Ha 3emie 6
PasBurne xu3Hu Ha 3eMile II0 Brbmorexa LOK
12 1 27.11 https://m.edso0.ru/863ea6b
apam | mepuoam o
OcCHOBHBIE  JTambl  DBOJIIOLIUU
paCTUTEIBHOTO W YKHUBOTHOTO BuGInorexa ITOK
13 wupa. llpaxTiraeckad pabora Ne 1 1 0.5 4,12 https://m.edso0.ru/863ea8b
«3yueHue HCKOIIa€MBbIX c
OCTaTKOB PAacCTEHUU M YKUBOTHBIX =
B KOJIJIEKIIUAX
CoBpeMeHHasg cucTeMa bubmiorexa HOK
14 P 1 11.12 https://m.edso0.ru/863ea48
OpPraHUYECKOTO MUpa o
OBOIIOLUS JeI0BeKa bubmiorexa HOK
15 1 1 18.12 https://m.edso0.ru/863eac?2
(a"TpOMIOTEHE3) c
JBwxymue  cuwibl  ((akTopbl) bubmorexa LIOK
16 ym p 1 25.12 https://m.edsoo.ru/863ead4
aHTpPOIIOreHe3a 4
17 OCHOBHBIE CTaIWU  DBOJIOIHUU 1 1501
yeJI0BeKa
18 Yenoseueckue pacsl nooy 2201 bubnuorexa LHOK

IMPUPOAHBIC aJallTalluU YCJIOBCKA
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https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

N

PeszepBHbIil ypok. O6001IIEHHE TI0

19 TeMe «Bo3nukHOBEHUE n 1 29.01
pa3BUTHE KU3HH HA 3eMIIe)
OpranusMel 1 OKpy:karomias cpeaa (5 4acoB)
20 DKOJIOTHS KaK HayKa 1 5.02
Cpenpl oOHuTaHUs u bubimorexa LOK
21 e 1 12.02 https://m.edsoo.ru/863eafe
IKOJIOTHYECKUE PAKTOPHI c
AOGuotnueckue (hakTopsI.
Jlaboparopnas pabGota Ne 3.
«Mopdodonoruueckue } BuGInorexa ITOK
22 ocobennoctn pacteru ! 0.5 19.02 https://m.eds00.ru/863eb10
pa3HbIX MECT oOUTaAHUSY. o
Jlaboparopnas pabGota Ne 4. =
«BnugHue cBera Ha poCT U
pa3BUTHE YCPCHKOB KOJICYCa»
bubnuorexa [HOK
23 buotnueckue hakrops 1 26.02 https://m.edso00.ru/863eb34
8
DKOJIOTHYECKHE XapaKTEePUCTUKH
TOMYJISIIIAH. [IpakTuueckast
24 pabora Ne 2 «IlTogcuér urothoctn = 1 0.5 5.03
OIS pa3HbIX BUJIOB
pacTeHuin»
Coo011ecTBa 1 HKOJIOTHYECKUE CUCTEMBI (9 4acoB)
CoobmiectBa  OpraHU3MOB ~ — bubmorexa [TOK
25 1 12.03 https://m.edso00.ru/863eb46
OuoIIeHO3 3
DKOJOTHYECKHE CUCTEMBI bubmorexa LIOK
26 1 19.03 https://m.edso00.ru/863eb46
(KOCUCTEMBI) 3
27 OCHOBHBIC mokazatenu = 1 26.03 bubauoreka LHOK
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https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a

HKOCHCTEMBI. OKOJI0ruyecKue
nupamuibl. CBOICTBA 3KOCHUCTEM.
Cykueccust

https://m.edso0.ru/863eb5f
a

28 [TpupoiHbIE S5KOCUCTEMBI 1 9.04
29 AHTpPOIIOT€HHbIE SKOCUCTEMBI 1 16.04
buocdepa — riiodanpHas bubmorexa LIOK
30 p 1 23.04 https://m.edso0.ru/863ebb5
YKOCHUCTEMA 3eMITH e
3aKOHOMEPHOCTH CYIIIECTBOBAHHUS buGnuorexa HOK
31 p yi 1 30.04 https://m.edsoo.ru/863ebd1
ounocdepbl 6
32 YenosedecTBo B Onocdepe 3emiu 1 7.05
CocyIecTBOBaHHE INPUPOABI U bubmorexa HOK
33 yi PHpoA 1 14.05 https://m.edsoo.ru/863ebal
YeJI0BEYECTBA .
PesepBHBIl  ypok. O000meHue
34 TEMBI «CoobiecTBa u 1 21.05
SKOJIOTHYECKHE CUCTEMBD)
OBHIEE KOJIMYECTBO YACOB IIO 34 o5

I[TPOT'PAMME
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MPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI OCHOBHOM
OBPA30OBATEJIbHOI ITPOI'PAMMBI

10 KJIACC
Kon .
IDOBEDSIEMOro IIpoBepsiemble npeaMeTHbIEe pe3yJbTaThl OCBOCHHUS OCHOBHOM
posep o0pa3oBaTe/ibHOI NPOrpPaMMBbI CpeIHero 001ero 00pa3oBaHus
pe3yJbTara

CdopMupOBaHHOCTh 3HAHUI O MecTe M PO OMOJOTMH B CHCTEME HAy4HOT'O
3HAaHUS ©CTECTBEHHBIX HayK, B ()OPMHUPOBAHMHM COBPEMEHHON €CTeCTBEHHO-
1 HAyYHOH KapTHHBI MHUpa U HAyYHOTO MHPOBO33PEHHS; O BKIIAJE POCCHICKHX M
3apyOeKHBIX Y4YEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTMH; (YHKIMOHAIHHON
IPaMOTHOCTH YeJIOBEKa JUUIsl PELICHUS KU3HEHHBIX 33/1a4

VYMeHHe pacKphIBaTh CoAepKaHWe OMOJOrMYECKUX TEPMHHOB U TOHSTHI: KU3Hb,
KJIeTKa, OpraHu3M; MeTabonu3M (OOMEH BEUIECTB W MPEBpAIllCHHE SHEPTHH),

2 romMeoctas (caMoperyisiiusi), YypOBHEBas OpraHH3alUsl JKUBBIX CHCTEM,
caMoBOCIpou3BeieHre (PEPOAYKIIHS ), HACIEICTBEHHOCTh, U3MEHYUBOCTD, POCT U
pa3BUTHE

YMenue wuznaratb OHONOTHYECKHE TEOpUH  (KJIETOYHAs, XPOMOCOMHas,
MyTaronHas), 3akonsl (I'. Mengens, T. Moprana, H.W1. BaBunoa) u y4yenus (o
[EHTpax MHOrooOpasus U MPOUCXOXKICHHUS KyIbTypHBIX pactenuidi H.W.
BagsusioBa), onpeensaTh rpaHUIbI UX TPUMEHUMOCTH K KHUBBIM CUCTEMaM

YMmenue BJIaACTh MCTOAAMHU HAYYHOI'0 IIO3HAHUA B Oouosioruu (Ha6JIIOI[CHI/Ie u
OIIMCAHUC KUBBLIX CHCTEM, IMPOLCCCOB H HBHCHHﬁ; opraHusanusa U IIPOBCACHHUC
OHOJIOrTYECKOro OKCIICPUMCHTA, BBIIBHKCHHUC THUITIOTE3BbI, BBISABJICHUC
3aBUCUMOCTH MCXKIAY HCCICAYCMbIMU BCINYHNHAMU, 00BACHEHHE MMOJIYYCHHBIX
PE3YyJIbTAaTOB, HMCIIOJB30BAHHBIX HAYYHBIX HOHSITI/H\/JI, TeOpI/Iﬁ MU 3aKOHOB; YMCHHUC
ACJIaTh BbIBOJAbI HAa OCHOBAHUU ITOJTYYCHHBIX pGSy'HBTaTOB)

YMeHHE BBIIENATh CYIIECTBEHHBIC MPHU3HAKK BUPYCOB, KJIETOK MPOKApUOT H
9YKapuoT, OAHOKJICTOYHBIX MW MHOI'OKJICTOYHBIX OPraHU3MOB; 0COOEHHOCTH
MPOIIECCOB OOMEHa BEHIECTB U MPEBpAIIEHUS HPHEPTHUH B KIETKe, (POTOCHHTE3a,
TUTACTHYECKOTO W HHEPreTHYeCKOro OOMEHa, XEeMOCHHTe3a, MHTO03a, Meio3a,
OIJIOIOTBOPEHUS, PAa3MHOXKEHHs, WHIUBUAYATbHOTO PAa3BUTUS  OpraHHU3Ma
(oHTOTEHE3)

YMeHHe NpUMEHATh IOJIyYeHHbIe 3HAaHUSA JUIs OOBSCHEHUS OHOJIOIMYEeCKHX
IIPOLIECCOB M SIBJICHUM, JUI NPHUHATHSA NPAKTUYECKUX PEHICHUN B IOBCEIHEBHOU
KHU3HM B LEIIX oOecreyeHHus Oe30MacHOCTH CBOETO 3/0pOBbS M 3/10pPOBBS
6 OKPY’KaIOIIMX JII0JIeH, COOII0AEHUSI HOPM I'PAMOTHOT'O TIOBEACHUS B OKPY KAIOLIEH
OPUPOJHON cpejie; MOHUMaHHE HEOOXOAMMOCTH HCHOJIb30BAHUS JTOCTHDKEHUI
COBPEMEHHOM Ouosoruu u OMOTEXHOJIOT U JUTS pPalMOHAIBHOTO
IIPUPOJOINOIB30BAHNS

YMeHue pemaTh dJIeMEHTapHbIE TeHETUYECKUE 3aJaud Ha MOHO- M JAUTHOPUIHOE
7 CKpEIIMBaHKE, CICTIJIEHHOE HACIIeIOBAaHNE; COCTABJIATh CXEMbl MOHOTHOPHIHOTO
CKpELIMBAHUS 17151 IPEICKA3aHUs HACIIEIOBaHUS PU3HAKOB Y OPTaHU3MOB

‘YMeHU€e BBIIOJIHATh J'Ia60paTOpHLIC " NPAKTHYCCKUC pa6OTLI, CO6JHOI[3.TB IpaBUJia

8

pu paboTe ¢ y4eOHBIM U J1a00OpaTOPHBIM 000pYIOBaHUEM

YMeHue  KpUTHYECKHM  OIEHMBaThb W  WHTEPIPETHPOBaTH  HUH(OpMALHNIO
9 OMOJIOTUYECKOTO COACpKAHMsI, BKJIIOYAIONIYIO IICEBJOHAYYHbIE 3HAHUSA U3

pa3nnuHbix HcToyHMKOB (CMMU, HaydHO-TIOMyNsipHBIE MaTepuaibl); 3TUYECKUE
ACITIEKThl COBPEMEHHBIX UCCIIEOBAaHUM B OMOIOTHH, METUIIMHE, OMOTEXHOJIIOTUI
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10

YMeHne co3maBaTh COOCTBEHHBIE NMHCHbMEHHBIC M YCTHBIE COOOIICHHS, 00001mas
OMoNOrMYecKyr0o WH(GOpPMAlMI0O W3 HECKOIbKUX HCTOYHUKOB, TPAMOTHO
HCITOJIH30BaTh MOHSATUHHBIN anmapar OHOJIOTHI

11 KJTACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiembie npeaMeTHbIEe pe3yJabTaThl OCBOEHUS OCHOBHOM
00pa3oBaTeILHOM NPOrPaMMBbI CpeIHero 001ero o0pazoBaHus

CdopMupoBaHHOCTh 3HAHHUNW O MECT€ W PONH OWOJIOTMH B CHUCTEME HAYYHOTO
3HAHUS €CTECTBEHHBIX HayK, B (OPMUPOBAHHUU COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTUHBI MUpPAa U HAYYHOTO MHUPOBO33PEHUS; O BKIAJC POCCHICKUX H
3apyOCKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHUU;, (YHKIIMOHATHHOM
IPaMOTHOCTH YeJIOBEKa JIJIsl pEIICHHsI )KU3HEHHBIX 331249

YMeHHe pacKpbIBaTh COJACpKAHWE OMOJOTMUECKHMX TEPMUHOB W TOHSTHI: BUI,
HOMYJISIKUS, TEHO(MOHI, SBOJIOLMS, JBHXKYIIHE CHIBI ((aKTOpbl) SBOJIOIHNH,
pUCIOCOOICHHOCTh OPraHU3MOB, BHJ000pa30BaHUE, IKOJIOTHYECKHE (aKTOPHI,
JKOCHCTEMa, MNPOAYICHTBI, KOHCYMEHTBI, PEIYICHTBI, IICMH  IHUTaHUSI,
IKOJIOTHYECKasl TUpaMHuIa, OMOTeoneHos3, obrnochepa

YMenue uznarath Ouosiornueckue Teopuu (dBosronroHHas teopust Y. JlapBuHa,
CUHTETHUYECKas TEOPHUS IBOJIOLMH), 3aKOHBI U 3aKOHOMEPHOCTHU (3apOIBILIEBOTO
cxoncrea K.M. bapa, uepenoBaHus INIaBHBIX HAIpPABICHUM W IIyTEH 3BOJIIOLUHU
A.H. CesepnoBa, yuenus o 6uoctepe B.M. Bepnaackoro), onpenensitb rpaHUIIbI
UX IPUMEHUMOCTH K KHBBIM CHCTEMAM

YMeHue BiageTh METOJaMH HAyYHOTO IO3HAaHUs B OHojoruu (HaONIOICHHE U
ONMCAHUE JKHUBBIX CHUCTEM, IPOLECCOB M SIBJICHUM; OpraHu3alus W IPOBEICHUE
OMOJOTHYECKOTO  DKCIEPUMEHTa,  BBIIBUJKEHUE  THUIIOTE3bl;  BBISBJICHHE
3aBUCHUMOCTH MEXIYy HCCIeAYyEeMbIMH BEJIMYMHAMHU, OOBSICHEHHE TOJIYyYEHHBIX
pe3ynbTaTOB, UCIOJIB30BAaHHBIX HAYUYHBIX IOHATUH, TEOPUM U 3aKOHOB; YMEHHE
JIeJIaTh BbIBOJIbI HA OCHOBAHUU TOJYYEHHBIX PE3YJIbTAaTOB)

YMeHue BbIIEATh CYIIECTBEHHbIE IPU3HAKU CTPOSHUS] OMOIOTMYECKUX OOBEKTOB:
BUJIOB, MOMYJSALUHI, MPOIYIIEHTOB, KOHCYMEHTOB, PEAYLEHTOB, OMOT€OLI€HO30B U
HKOCHCTEM;  OCOOCHHOCTHM  MpOLIECCOB  HACIEACTBEHHONM  M3MEHYMBOCTH,
€CTeCTBEHHOr0 0TOOpa, BHJI000pa30BaHMsA, IMPUCIOCOOIEHHOCTH OpPraHU3MOB,
JENCTBHUS 3KOJOTUYECKUX (PaKTOPOB Ha OPraHU3MbI, IEPEHOCA BEILECTB U MOTOKA
DHEPrUM B DKOCHCTEMAaX, AHTPONOICHHBIX H3MEHEHUH B JKOCHCTEMAaxX CBOEU
MECTHOCTH, KPYTOBOPOTa BEILIECTB U OMOT€0XMMHUYECKUX IIMKIJIOB B Orocgepe

YMeHne INPUMCHATHL TMOJYYCHHBIC 3HAHUA A 00BSICHEHHST OHOJOTMYECKUX
IPOLIECCOB U SIBICHUM, JUIS NPUHATHS MPAaKTUYECKUX PELICHUH B MOBCEIHEBHOM
JKU3HW B LENsAX oOecrieueHus: OE30MACHOCTH CBOErO 3/10pPOBbS U 370POBbS
OKPY’KAIOIIMX JII0JIeH, COOII0AeHUSI HOPM I'PAMOTHOTO TIOBEACHHUS B OKPYKAIOLIEH
MPUPOTHON cpejie; MOHMMAaHHE HEOOXOIUMOCTH WCIIOIh30BAHUS JOCTHKECHHUMA
COBPEMEHHOM OMOJIOrUH /7Sl pallHOHAIEHOTO PUPOAONOIB30BAHHUS

YMeHue pemiate 3J€MEHTapHbIE OHOJOTMYECKHE 3aJaud, COCTABISATH CXEMBbI
NepeHoca BelleCTB U DHEPTUU B SKOCUCTEMaX (1IeTH MUTaHMS])

YMeH#He BBIMONHATE JTA00paTOPHBIE U IPAKTUYECKHE PaOOThI, COOIOIATh TpaBHIIa
npu paboTe ¢ yueOHBIM U JJAOOPaTOPHBIM 000PYAOBaHHEM

YMeHue  KpUTHYECKHM OIEHMBaTh W  HHTEPIPETHPOBaTh  HMH(OPMALHIO
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10

OMOJIOTMYECKOTO  COAEP)KAaHUS, BKIIOYAIONIYI0 IICEBJIOHAyYHbIE 3HAHUS U3
pa3IUYHBIX HUCTOYHHUKOB (CMU, Hay4HO-IIOIYJISIPHBIE MaTepUabl);
paccMaTpuBaTh  INIOOAJbHBIE  SKOJIOTMYECKHE MPOOJIEMbl  COBPEMEHHOCTH,
¢dbopMHpPOBATH IO OTHOLICHUIO K HUM COOCTBEHHYIO TTO3UIIUIO

VYMeHue co3zaBaTh COOCTBEHHBIE IMHCBMEHHBIE M YCTHBIE COOOIIEHUs, 0000mast
Ouosorndyeckyro HMHGOpMAIMIO U3  HECKOJIbKMX MCTOYHHKOB, TI'PAMOTHO
UCIIOJIb30BaTh MOHATHWHBIN anmapar OMOJIOTUU

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1 buonorus xak Hayka

11 buonorus — Hayka o xuBOoi mnpupoge. Poinb OGuonorun B (HOpMUPOBAHMM COBPEMEHHOMN
Hay4YHOH KapTUHBI Mupa. CucTeMa OHMOIOTHYECKUX HAYK

12 MeTtopl 1MO3HAHUS KUBOW MPHUPOABI (HAaONIOAEHNE, SKCIEPUMEHT, OIMCAHUE, U3MEpPEHUE,
KJaccu(ukanus, MOI€IMPOBAaHUE, CTATUCTUYECKAsi 00padOTKa JaHHBIX )

2 JKuBble cucTeMbl U UX OpraHu3aLus

21 XKusble cuctemsl (0MocHCTEMBI) KaK NpeaMeT u3ydyeHus ouonoruu. CBoiicTBa OMocucTeM U

' UX pazHooOpaszue

29 YpoBHH OpraHM3aluu ouocucrem: MOJIEKYJIIPHO-T€HETUYECKUH, KJICTOYHBIH,
OpraHU3MEHHBIH, MOMYISIIUOHHO-BUIOBOM, SKOCUCTEMHBIH, OnoC(epHBIit

3 XHMMHMYECKUH COCTAB U CTPOEHUE KIIETKH
XUMUYECKUI COCTaB KJIETKH. XHUMUYECKUE 3JIEMEHTHI: MAKPOAJIEMEHThl, MUKPOIJIEMEHTHI.

3.1 Boga u munepanbHble BeniecTBa. PyHKIMM BOABI M MHUHEPAIbHBIX BEIIECTB B KIIETKE.
[Tonnepkanue ocMOTHYECKOTO OanaHca
benxu. CocraB u crpoeHue 0enkoB. AMUHOKHCIOTEI — MOHOMEpHI 6enkoB. HesameHnMmele u
3aMEHUMbIE AMUHOKHCIIOTBI. AMWHOKUCIOTHBIM COCTaB. YPOBHH CTPYKTYpPBhI OEIKOBOM
MOJIEKYJIbl (NIepBUYHAsI, BTOPUYHAS, TPETUYHAS M YETBEPTUYHAs CTPYKTypa). XUMHUYECKUE

3.2 cBolicTBa OenkoB. bruonorndyeckue GyHKIHU OETKOB.
@depmeHTHl — Ouosormueckue Karanuzatopbl. CTpoeHue ¢(epmeHTa: aKTUBHBIA LIEHTP,
cyoctpatHas cneunduuHocth. Kodepmentsl. Burtamunbpl. OTinuus QepMeHTOB OT
HEOPraHMYECKUX KaTaJIn3aTOpOB
VYraeBoasl: MOHOcaxapuabl (TI0K03a, pudo3a U Ae30kcupubo3a), Tucaxapuisl (caxaposa,
JIaKTO3a) U TOJucaxapuibl (Kpaxmaj, TJIUKOTeH, IeJIo03a). buonorndeckue (yHKIHMH

33 YIJI€BOJIOB.
Jlununael:  TpUIIMLEPHUABI, CcTepounbl, ¢ochomunuasl. ['mapodunbHO-TUAPOPOOHBIE
cBoiicTBa. buonoruueckue ¢pyHkuuu nunuaoB. CpaBHEHHE YITIEBOJOB, OEIKOB M JIMIUI0B
KaK HICTOYHHMKOB SHEPTUU

34 Hykneunoseie kucnorsl: [JHK u PHK. Hykneotuasl — MOHOMEpPBI HYKJIEMHOBBIX KHCIIOT.

' Crpoenue u ¢pynkuun JJHK. Ctpoenune u pynkuuu PHK. AT®: crpoenue u pyHkuuu

3.5 [Mutonorus — Hayka o kietke. Knerounast reopus. MeTo bl H3y4eHHsI KIIETOK

36 Knerka kak nenoctHas »xuBas cucrema. OOIue NMpU3HAKU KJIETOK: 3aMKHYTas HapyKHas
MeMOpaHa, mosiekyibl JIHK kak renernueckuii anmnapar, cuctema cuHTe3a Oenka

3.7 Tunmbl  KJI€TOK: dyKapHOTHUecKass U  IMpokapuoThueckas. (OCoOEHHOCTH CTPOEHUs

npokapuoTuueckoi kietku. Kmerounass crenka Oaktepuil. CTpoeHHE SYyKapHOTHUECKOU
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KJIeTKH. OCHOBHBIC OTJIMYUNS PACTUTEIHHOM, )KUBOTHOM ¥ TPUOHON KIICTKH

3.8

[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAJIUKC, UX (YHKIIHH.
[TnazmaTtuyeckass mMemOpana, e€ cBoiicTBa M (yHKumMu. Lluromnasma um e€ opraHoubI.
OnHOMeMOpaHHBIE OPTaHOMIbI KJIETKH: dHIo1u1a3Marndeckas cethb (DI1C), anmapat I'onbmxw,
mu3ocombl.  [lolyaBTOHOMHBIE ~ OpPraHouJbl  KJIETKM:  MUTOXOHJAPUM,  IUIACTH]BL
[Ipoucxoxxaenne MUTOXOHApUN U miactud. Buael mmactun. HememOpaHHbIe OpraHoujbl
KJIETKH: pUOOCOMBI, KJIETOYHBII LIEHTpP, PECHUYKH, KI'YTUKH. DYHKIIMKA OPraHOMIOB KIIETKH.
Bxnrouenus

3.9

Snpo — perynsaTopHblil HeHTp KieTku. CTpoeHue sapa: sjepHas 00oJouka, Kapuoriama,
XPOMATHUH, AAPBIIIKO. XPOMOCOMBI

3.10

TpchnopT BCIIECCTB B KIICTKE

H(PI?)HCI[CHTCJIBHOCTI) KJICTKHU

4.1

4.2

OOMeH BelecTB, WM METa00JIM3M. ACCUMUIIALINSA (TUIACTUYECKU OOMEH) M AUCCUMUIISIUS
(3HepreTuyeckuii 0OMeH) — JABE CTOPOHBI €AMHOrO IMpoiecca Meradbonu3ma. Tumsl oOMeHa
BEIIECTB: aBTOTPOGHBIH W reTepoTpodHbiii. Pons depMeHTOB B OOMEHe BeEIIECTB M
MIPEBPAICHUH SHEPTUHU B KIICTKE

dorocunaTe3. CmeroBas u TeMHOBas ¢a3bl QorocuHTe3a. Peakmuu QorocuHTE3a.
D¢ddextuBHocTh (PoTocuHTe3a. 3HaueHHE (POTOCHHTE3a IS KU3HM Ha 3emie. Bnusuue
yCIIOBUH cpenbl Ha (OTOCHHTE3 W CIOCOOBI TOBBINICHHUS €ro IMPOIYKTHBHOCTH Y
KYJIbTYPHBIX PACTCHHIA.

XeMocHuHTe3. XEeMOCHHTE3UPYIONIHEe OaKkTepuu. 3HAUYCHWE XEMOCHHTE3a IS KU3HU Ha
3emiie

4.3

OHepreTudeckuii oOMeH B KieTke. Paciernienye BelecTB, BbIEIEHUE U aKKyMYJINPOBaHHE
SHEpPIUU B KJIETKe. DTambl SHEPreTudeckoro oomeHa. I'nmukonus. bpoxkeHue u ero BUBIL.
KucnopogHoe okucinenue, wim KiIeToyHoe abixaHue. D()(PEeKTHBHOCTH SHEPreTHYECKOTO
oOMeHa

4.4

4.5

5.1

5.2

Peaknun matpuuHoro cuHTe3a. I'eHermueckas wuHpopmamms u JIHK. Peammzanus
TeHETHYECKOW MH(OpMAINH B KJIETKE. | eHeTHUYeCcKHii KO M ero CBOMCTBA. TpaHCKpHIIIUS —
MatpuuHblii cunte3 PHK. Tpaucmsiuus — Ouocunre3 Oenka. KogupoBaHue aMHHOKHCIOT.
Ponb pubocom B OuocunTese Oenka

Hexnerounsie ¢opmbl xu3Hu — Bupychl. Mcrtopust otkpbsiTis Bupycos (/.M. BaHoBCckuit).
OcCOoOeHHOCTH CTpPOCHMS M KHU3HENEATEeIbHOCTH BUpPycOB. bakrepuodaru. bonesnn
pacTeHMii, >KMBOTHBIX U 4YeEJIOBEKa, BbI3bIBa€Mble BHUpycamH. Bupyc uMMmyHoneduura
yenoeka (BUY) — Bo3Oyautens CIIM[a. IIpodunaktuka pacnpocTpaHeHHs BUPYCHBIX
3a00seBaHUI

PasMHOkKEeHME 1 HHAMBUYAIbHOE PA3BUTHE OPraHU3MOB

Knerounslii 1uKI, WIM JKU3HEHHBIM LMk kietku. WMHrepdpasza um muros. Ilpormeccsl,
npoTekaromue B uHTepdase. Pemmukarus — peakuus marpuyHoro cuntesa JIHK. Ctpoenue
XpoMOcOM. XPOMOCOMHBIH HabOp — KapuoTuil. JMIUTOWAHBIM W  TalJIOWIHBIN
XpOMOCOMHbIe HaOopel. Xpomatuzpl. LluTonmormueckue OCHOBBI pPa3MHOXKEHHUS H
VHJMBHUIYaJIbBHOTO Pa3BUTHUSI OPTaHU3MOB.

Henenune xknetkn — Muto3. Ctaauu Murosa. IIponeccsl, npoucxoasimue Ha pa3sHbIX CTaIUsAX
MHTO3a. BHOJIOrHYeCKHil CMBICT MUTO3a

cDOpMI:I Pa3MHOKCHHA OpraHNU3MOB: 0ecCII0J10€ M IOJIOBOE. Buast Oecrosnoro PAa3MHOKCHUS:
JCJICHHUEC HAaABOC, IOYKOBAHUE OAHO- 1 MHOT'OKJICTOYHBIX, cn0p006pasoBaHI/Ie, BE€re¢TaTuBHOC
Pa3MHOKCHHC. I/ICKYCCTBCHHOC KIIOHUPOBAHUC OPTaHHU3MOB, €I'0 3HAYCHHUC JIS1 CCIICKIIUU

53

[TonoBoe pa3MHOKEHUE, €T0 OTIIMYHUS OT OECTOIOTO.
Metios. Craguu wMmeiio3a. [lporecchl, mpoucxomsimue Ha cragusx Meiosa. [loBegeHue
xpoMocoM B Meio3e. Kpoccunrosep. buosiornueckuii cMbIci ¥ 3HaYEHUE Me03a
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5.4

5.5

I'amerorene3 — mpouecc oOpa3oBaHMs MOJOBBIX KJIETOK y >KUBOTHBIX. [l0J0BBIE Keme3bl:
CEeMEHHUKHU U sMUYHUKU. OOpa3oBaHe U pa3BUTHE MOJOBBIX KJIETOK — raMeT (CriepMaTo30u,
SMIEKIIETKa) — crhepmaToreHe3 W ooreHe3. OCOOCHHOCTH CTPOEHUS SHIEKICTOK |
cnepMarto3on1oB. OmnonorBopenue. [lapreHorenes

WupuBuayanbHOe pa3BuTHE (OHTOreHE3). DMOpPHOHANBHOE pa3BUTHE (SMOpPHOTEHE3). DTaIbl
SMOPHUOHAIIBHOTO PAa3BUTHS Y TIIO3BOHOYHBIX JKMBOTHBIX: JpOOJEHHE, TacTpysIsuus,
opranoreres. IloctamOproHabHOE pa3BUTHE. THUIBI TOCTIMOPUOHATIBHOTO PA3BUTHS:
npsiMoe, HempsMoe (JIMYMHOYHOE). BimsHue cpeapl Ha pa3sBUTHE OPraHU3MOB; (AaKTOPHI,
CIIOCOOHBIE BBI3BIBATH BPOXKAEHHBIC YPOICTBA.

Poct u pasButue pactenuii. OHTOreHe3 IBETKOBOI'O PACTCHUS: CTPOCHUE CEMEHH, CTaJUH
pasBuTUs

HaCJ'IeI[CTBCHHOCTB U U3SMCHYUBOCTb OPTaHU3MOB

6.1

6.2

6.3

[Ipeamer w 3amaum reHetuku. lMcropusa pasButHus TeHeTHMKH. Bkiiag poccuilckux u
3apyOeKHBIX Y4YEHBIX B PA3BUTHE TEHETUKH. METONbI TEHETHKH (THOPHIOIIOTHYECKUH,
LIUTOTEHETUYECKUM, MOJEKYyIspHO-TeHeTHYeckuil). OCHOBHbIE T'€HETHMYECKHUE TOHSATHS.
['eHeTnueckas cMMBOJIMKA, UCIIOJIb3yEMas B CXeMaX CKpelIMBaHUN

3aKOHOMEPHOCTH  HAacJelOBaHUS  NPU3HAKOB,  ycraHoBieHHble [.  Menaenewm.
MonoruOpuaHoe cKpeuMBaHue. 3aKOoH eauHO00pa3us THOPUAOB MEPBOrO MOKOJIEHUS.
[IpaBmwio noMHHHMpOBaHMs. 3aKOH pacIUEIJICHHs NpU3HAKOB. ['MIoTe3a 4YMCTOTHI TaMerT.
[TonHOE U HEMOJIHOE TOMUHUPOBAHHE.

JurubpugHoe  CKpellMBaHHWE. 3aKOH  HE3aBHUCHUMOIO  HAcJEJOBAaHMUS  IPU3HAKOB.
[{uToreHeTn4ecke OCHOBBI AUTMOPUTHOTO CKPEIIMBAaHUS. AHAIM3UPYIOIIEe CKpElIMBaHUE.
Vcnonp30BaHne aHATM3UPYIOLIETO CKPEIIMBAHUS TSI OTIPE/ICTICHUS TEHOTUIIA OCOOH

CuemnnieHHoe HaciegoBaHue mnpu3HakoB. Pabora T. Moprana mno cuUelIEHHOMY
Haclle/IoBaHUIO TeHOB. HapylieHue clenjeHus TIeHOB B pe3yibTaTe KpPOCCHHIOBEpA.
XpOMOCOMHasi TEOpUS HACIEACTBEHHOCTH. [ eHeTuuecKkue KapThl.

I'enetnka nosa. XpoMOCOMHOE OIpeJeNeHHE M0da. AyTOCOMBI U IOJIOBBIE XPOMOCOMBI.
TI'omorameTHBIC B rereporaMecTHbIC OpTraHHU3MBI. HaCJIeI[OBaHI/IC IIPHU3HAKOB, CHCIVICHHBIX C
10JIOM

6.4

N3meHunBOCTh. Buibl N3MEHUNMBOCTH: HEHACIEACTBEHHAs U HAcIEeACTBEHHasA. Ponb cpesbl B
HEHACJIEICTBEHHOW H3MEHYMBOCTH. XapaKTEpUCTUKAa MOIU(PUKALMOHHON W3MEHYHBOCTH.
BapuanuonHslIil panx u BapuanuoHHas kpusas. Hopma peakunn npusHaka. KonndecTBeHHbIE
U KayeCTBEHHbIE NpPHU3HAKM U MX HopMa peakuuu. CBoilcTBa MOAMPHUKAIMOHHON
U3MEHUUBOCTH

6.5

6.6

HacnencrBenHasi, uix TeHOTUIMYECKas, M3MEHYHMBOCTH. KOMOMHATHBHAsS HM3MEHYHUBOCTD.
Meiio3 ¥ MOJOBOM TpoIecC — OCHOBA KOMOWHATHUBHOW WM3MEHUMBOCTH. MyTalnOHHas
M3MEHYNBOCTh. Kiaccudukaius MyTanuid: reéHHbIE XpOMOCOMHBIE, TeHOMHBIC. YacTtoTa u
NpUYMHB  MyTanuii. MyrtareHHble (akTopbl. 3aKOH TOMOJIOTUYECKHMX pPSIOB B
HacnencTBeHHo# m3MenunBocty H.M. BaBuiosa

I'enernka uenoBeka. Kapuotun uyenmoBeka. (OCHOBHBIE METOJbI TE€HETUKHM YEJIOBEKa:
TeHEATIOTHYEeCKUH, OJIM3HELOBBIH, LUTOTCHETUYECKUH, OMOXMMMUYECKHH, MOJIEKYISpHO-
reHeTndeckuil. COBPEMEHHOE ONPEICIICHNE TE€HOTHIIA: IOJHOT€HOMHOE CEKBEHUPOBAHUE,
TeHOTUIIMPOBaHKE, B TOM uucie ¢ nomouisto [1I[P-ananu3a. HacnencrBennsie 3a00neBaHus
4eJoBeKa: TeHHble O00Jie3HH, OOJIE3HM C HACJIEACTBEHHOW IPEIpacHOOXKEHHOCTHIO,
XpoMocoMHbIe Oose3Hn. ComaTuyeckre U reHepaTuBHble MyTaluu. [IpHHIUIIEL 310pOBOTO
oOpasa XHU3HHU, TUArHOCTUKH, TPOGUIAKTHKY U JIEUSHHs TeHeTHYecKux OonesHeil. Menuko-
TEHETUYECKOE KOHCYIbTUPOBaHUE. 3HAUEHUE MEIULIMHCKON T€HETUKH B IIPEJOTBPAILCHUN U
JICYEHUHU TeHEeTHYEeCKUX 3a00JIeBaHUN YelloBeKa

Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH
Cenekiusi Kak HayKa W TIpoIlecc. 3apoXKIEHUE CENeKIUU U JomMecTukamms. Yuenue H.U.
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BaBuiioBa o 1eHTpax HPOUCXOXKJIEHUS U MHOrooOpasus KyJabTYpHBIX pacTeHui. LleHTpsl
MIPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COpT, MOpPO/A, ITAMM

7.2

CoBpeMeHHbIE METOJbl CeNeKIMU. MaccoBbIi M MHIMBUIYAIBHBIH OTOOpPBI B CEIEKIIMU
pacTeHMid M JKHUBOTHBIX. OLEHKa D3KCcTepbepa. bBIM3KOpOACTBEHHOE CKpELIMBAHUE —
uHOpuauHT. Yncras nunausa. CKpemuBaHWe YHCTHIX JuHUH. ['ereposuc, winu rudpuaHas
cwia. HepoacrBenHoe ckpemmuBanue — ayropunuur. OtnanéHHas ruOpuauzanus u eé
ycnexu. MCKyCCTBEHHBII MyTareHe3 W IOJY4YeHUE IOJMIUIOUAOB. JIOCTHKEHUS CEINEKLIHUH
pacTeHui, )KUBOTHBIX U MUKPOOPIaHU3MOB

7.3

buorexHonorust kak oTpaciab NIPOM3BOJACTBA. ['€HHas MH)KEHEpHUs. OTalbl CO3JaHMS
pekomOunanTtHoi JIHK um TpancrenHsix opranu3MmoB. Kierounas nmkeHepus. Kietounbie
KYJIBbTYpBI. MUuKpPOKJIOHAIBHOE pa3sMHOXEHHE pacTeHui. Knonuposanue
BBICOKOIIPOJYKTUBHBIX CEIbCKOXO3IUCTBEHHBIX OPTaHU3MOB. DKOJOTHYECKHE M 3TUYECKHE
npo6aemsl. [MO — reHeTH4ecKd MOAU(PHUIMPOBAHHBIE OPTaHU3MBI

11 KJIACC

Kon

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

1

DBOIIOIMOHHAST OMOIOTHSA

11

1.2

1.3

DBOJIIOLIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CauieTenbCcTBa 3BONIOLMH. [1alicoHTOIOrHYECKHE: TIOCIEIOBATEILHOCTD MOSIBJICHUS BUIOB B
MAJICOHTOJIOTUYECKOM JIeTONUCH, Tiepexoanbie (Gopmbl. buoreorpaduueckue: cxoacTtBo u
paznuune ¢ayH ¥ (GIop MATEPUKOB M OCTPOBOB. IMOPHOIOTHUECKHE: CXOACTBA U PA3ITHIHS
SMOPHOHOB Pa3HBIX BHJIOB MO3BOHOYHBIX. CPaBHUTEIILHO-aHATOMUYECKUE: TOMOJIOTHYHBIE,
AHAJIOTUYHBIC, PYAUMCHTApPHBIC OpTraHbl, aTaBU3MBI. MOJICKy.H?IpHO'6I/IOXI/IMI/I‘-ICCKI/IGI
CXOJICTBO MEXaHHM3MOB HACJICJICTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX MYTeH Yy Bcex
OPTraHU3MOB

OBomonnonHas teopusi Y. JlapeuHa. [IpeamochiIKu BO3HUKHOBEHHS JIapBUHH3MA.
JIBKyliMe Cuiibl 3BOJIIOLMK BHAOB 10 JlapBuHY (M30BITOUHOE pa3MHOXKEHHE IIpU
OTPaHUYEHHOCTH PECYPCOB, HEOIpenesi€HHas M3MEHYMBOCTh, OOph0a 3a CYIIECTBOBAaHUE,
€CTECTBEHHBIN 0TOOD)

Cunrernueckast teopus sBomonuu (CTD) u ocHOBHbIE €€ MONOXKEHUS. MUKpPOIBOIOLHS.
[Tomynsmus Kak eqUHKUIIA BUJA U DBOIIOLUHI

14

JBuwxymme cunbl ((hakTopbl) SBOMIOIMHM BHUIOB B MpHpoAe. MyTallMOHHBIM Tpolecc u
KOMOWHATUBHAsT M3MEHUYMBOCThH. [lomymnsimoHHbIE BOJMHBI U apeiid reHoB. M3omsuus u
murpanus. EcrecTBeHHbII o0TOOp — HampaBmsoomuil  daktop dBomonud. Dopmbl
€CTECTBEHHOT'0 0TOOpA.

[Ipucnoco0aeHHOCTh OPraHU3MOB KaK pe3yabTaT dBoMIOIHH. [Ipumepsl mpucnocobneHuit y
OopraHu3MoB. ApoMop(]O3bl U UINOATATITAIINH.

Bun wu BumooOpazoBanme. Kputepuum Buma. OcHOBHblE (GOpPMBI BHUI000pa30BaHUSA:
reorpauyeckoe, IKOJIOrHuecKoe

Maxkpospomtorusi. Dopmbl  IBOSIOLMU:  (pUETHUECKAs, TUBEPreHTHas, KOHBEPreHTHas,
napaienpHas. HeoOpaTuMocTh 3BONIOIMU

Bo3HukHOBEHHE U PAa3BUTHC )XU3HU HA 3emiie

2.1

JloHay4yHbl€ NPEICTABICHUS O 3apOXACHUM >KM3HW. HaydHble TMIOTE3bl BO3HUKHOBEHUS
KHU3HHU Ha 3emuie: abuoreHe3 M MaHcrepMusi. XUMHUECKasi 3BOIONHA. DKCIEpUMEHTaIbHOE
MOATBEPK/IEHNE XUMHUYECKOW s3Bomronuu. HawanbHble 3Tanbl OMOJOTHYECKOW SBOJIOLMH.
I'mnoreza PHK-Mupa. IlepBbie kneTkun u ux 3Bomronuss. PopMUpOBaHUE OCHOBHBIX TPYIII
YKUBBIX OPTaHU3MOB
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2.2

2.3

PazBuTue xu3Hu Ha 3emuie mo 3paM U nepuogaM. Karapxeil. Apxeickas U mpoTepo3oncKas
opbl. Ilanmeosoiickas spa u e€ mepuoabl: KeMOPHUCKHUN, OpPJOBUKCKHNA, CHUIYPUUCKHH,
JICBOHCKUM, KAMEHHOYTOJIbHBIN, IEpMCKU. Me3030lcKas 3pa U €€ MEepUoJibl: TPUACOBBIN,
FOPCKHI, MEJIOBOM.

KaiiHozoiickast spa u €€ Tmepuoabl: NaJICOTCHOBBIN, HEOTCHOBBIM, AHTPOIOTCHOBBIMU.
XapakTepucTuKa KiuMaTa U TeoJOTMYecKUX MporeccoB. OCHOBHBIE 3Tallbl 3BOJIIOLMU
PacCTUTEIBLHOTO U XKUBOTHOTO Mupa. ApoMopdosbl y pacteHuil U >KUBOTHBIX. [losiBneHue,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB

Cucrema OpraHMYeCKOro MHpa Kak OTpakeHHue HBOMIONUU. OCHOBHBIE CHUCTEMATHUYECKHE
IPYNIbl OPraHU3MOB

2.4

DOBOJIIOLIMSL  YeJIOBEKa. AHTpONOJOrMs Kak Hayka. Pa3BuTue mpeiacTaBieHUM O
MIPOUCXOXACHUN YeloBeKa. Meroabl M3ydeHus aHTpororene3a. CXoACTBa M pa3invyus
YeJIoBeKa M )KUBOTHBIX. CHCTEMAaTUUECKOE MOJI0KEHUE YEJIOBEKa.

HBwxymme cwibl  (dakTtopbl) aHTpomoreHe3a. HacnencTtBeHHass M3MEHYMBOCTh U
€CTeCTBeHHBI 0TOOp. OOIecTBEeHHBI 00pa3 >KWU3HHW, H3TOTOBICHUE OPYIUd Tpyaa,
MBIIIJICHHE, PeUb

2.5

2.6

OCHOBHBIE CTaZUU W BETBU HBOJIIOLMM YEJIOBEKA: ABCTPAIONUTEKH, YEIOBEK yMEIbIH,
Yenosek mnpsamoxoasammii, YemoBek HeaHaepTanbCKkui, YenoBek pasyMmHbii. Haxonxun
HCKOIAEMBbIX OCTaHKOB, BpeMsl CYIIECTBOBaHMSA, O0O0JAacTh paclpoCTpaHeHUs, O0BEM
TOJIOBHOTO MO3Ta, 00pa3 >KU3HHU, OPYAUs

UYenoseueckne pacbl. OCHOBHBIE OOJIBIIME pacChl: €BPOINECOMIHAs (€BpasuiicKkasi), HEerpo-
aBCTpajougHas (dKBaTOpHalbHAs), MOHIOJIOMIHAs (a3MaTCKo-aMepHKaHCKas). YepTsl
MPUCIIOCOOJICHHOCTH TPEJICTABUTENEH YENOBEYECKMX pac K YCIOBHSAM CYIIECTBOBAaHUS.
EnunctBo uenoBeueckux pac. Kpuruka pacuzma

OpranusMbl 1 OKpyXKaromias cpeaa

3.1

DKoJorus Kak HayKa. 3a/laud U pa3JeNbl SKOJIOTUU. MeTo bl SKOIOrHUECKUX UCCIEIOBAHUMN.
Okonorndeckoe MupoBo33peHue. Cpenbl OOWTaHUS OPraHU3MOB: BOJHAs, HAa3eMHO-
BO3/yIIIHAS, TOYBEHHAs!, BHYTPUOPTraHU3MEHHas!

3.2

Oxonornueckue Qaktopsl. Krnaccubukaruss 3KOJIOTHYECKUX (PAKTOpOB: aOMOTHYECKUE,
OMOTHUYECKHE U aHTpOonoreHHsbIe. JlelicTBHe IKOJIOTHYECKUX (haKTOPOB HA OPTraHU3MBI

3.3

AbuoTtnueckue  (akToOpel:  CBeT,  TeMmIepaTypa,  BIaxHoOCcTb.  doTomepuoausm.
[IpucnocoOneHust OpraHM3MoB K JEHCTBUIO abuoThyeckux QaxtopoB. buonormueckue
PUTMBI

3.4

3.5

4.2

buornueckne  Qaxkrtoppl. Buael  OMOTHYECKHMX — B3aUMOJEHMCTBUI:  KOHKYpEHLUS,
XHUIIHAYECTBO, NapasuTU3M, MyTyaJlu3M, KOMMEHCAJIN3M (HaxeOHUYECTBO,
KBapTHPAHTCTBO), aMEHCAJIN3M, HEUTpaIU3M. 3HaueHHe OMOTHYECKUX B3aMMOJEHCTBUM JUIs
CYIIECTBOBAHUS OPTaHU3MOB B ITPUPOTHBIX COOOIIECTBAX

DKOJIOTHYECKHE XapaKTepUCTUKU mnonyiasuuud. OCHOBHbIE TOKa3aTeld IMOMYJISIUH:
YHUCJIEHHOCTh, IIJIOTHOCTb, POXKAAEMOCTb, CMEPTHOCTb, MPUPOCT, MUrpanus. JIuHamuka
YUCJIICHHOCTH MONYJISALMY U €€ peryisiuus

COO6HI€CTB3 1 3KOJIOTUYECKUEC CUCTEMBI

CoobmiectBo  oprauu3MoB  —  OuonenHo3.  CTpykTypsl ~ OHOLIEHO3a:  BHUJOBasd,
MIPOCTPAHCTBEHHAs, Tpopuueckas (nuuiesasi). Buabi-nomuHantel. CBs3u B OMOLIEHO3€

Dkojoruueckre cuctembl (dkocucremsbl). lloHaTtne o0 »3kocucreMe M OHMOreOlEHO3E.
QOYHKIMOHAIBHBIE KOMIIOHEHTBI SKOCHUCTEMBI: IPOIYLEHTBbl, KOHCYMEHTBI, PENYLICHTHI.
KpyroBopot BemecTB u MOTOK SHEPTHH B dKOcUcTeMe. Tpoduueckue (MUIIEBHIE) YPOBHU
skocuctembl. [lumeBbie nenu u cerd. OCHOBHBIE IOKA3aTeNd 3KOCHUCTEMBI: OHoOMacca,
MPOIYKIHS. DKOJIOTHUYECKHUE MUPAMUJBL: MPOIYKIUH, YUCICHHOCTH, OnomMacchl. CBolicTBa
9KOCUCTEM: YCTOMYMBOCTD, CAMOPETYJIsIMsL, pazButue. Cykueccus
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[Ipupogubie 53KOCHUCTEMBI. ODKOCHUCTEMBI O03Ep M pPEK. OIKOCHUCTEMA XBOWHOIO WJIH
LIIUPOKOJIMCTBEHHOTO JIeca.

AHTpOTIOTEHHBIE IKOCUCTEMBI. ATPOIKOCHUCTEMBI. YpOOdKocucTeMbl. buonormyeckoe u
XO03SICTBEHHOE 3HAYCHHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpasue kak Qaxtop ycToWyMBOCTH 3KocucTeM. CoxpaHeHHE OHMOIOrHYECKOro
pa3zHooOpa3us Ha 3emiie

4.3

VYuenue B.U. Bepnanckoro o 6uocdepe. I'panutipl, coctaB u cTpykrypa 6uocdepst. JKupoe
BemectBO M ero ¢yHkuuu. OcobeHHOCcTH Ouocdepbl Kak Tri100aJbHON 3KOCHCTEMBI.

4.4 JluHaMu4eckoe paBHOBeCHE W oOpaTHas CBsizb B Ouocdepe. KpyroBoporsl BemiecTB u
OMOreOXMMHYECKUE IHUKJIBI 3JeMeHTOB (yriaepoja, a3oTa). 30HaJbHOCTh OHOCHEpHI.
OcHoBHbIE OMOMBI CYILLIN

UYenoseuectBo B Onocdepe 3eminn. AHTpONOreHHbIe U3MEHeHUs1 B Ouocdepe. ['modaibHbIe
IKOJIOTHYECKUE TTPOOIIEMBI.

OcHOBa paIMOHAILHOTO VYIIPABJICHUS TPUPOJHBIMUA pPECypcaMH W WX HCIOIb30BaHUE.
JlocTrxkeHwust OMOJIOTUU M OXpaHa MPUPO/IBI

4.5

YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V11 YYHEHUKA

METOANMYECKHUE MATEPHUAJIBI V1A YUYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl MW PECYPCbl CETH HHTEPHE
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