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HOACHUTEJIBHAA 3AIIMCKA

Ilpu pa3paGoTke nporpaMMbl MO OMOJOIMM TEOPETHUECKYIO OCHOBY JUIS OIpEesICHUS
NOJX0/M0B K (OPMHUPOBAHUIO COZAEpkKaHUSA YydyeOHoro mpenmera «buonorus» cocTaBuIH:
konuenryanpHbie nonoxkeHus ®I'OC COO o B3auMOOOYCIOBICHHOCTH IIENEH, COAEp>KaHMUs,
pe3ynbTaToB 00y4YeHUs U TpeOOBaHUI K YpOBHIO MOATOTOBKU BBITYCKHHKOB, INOJIOKEHUS 00
O0IMMX [EeNSIX W MPHUHIUIAX, XapaKTEePU3YIOIUX COBPEMEHHOE COCTOSTHHE CHUCTEMBI CPETHETO
obmiero obpazoBanus B Poccuiickoit deneparyy, a Takxe MOJOKEHHs O crienupuke GUOI0rHH,
e 3HAYCHMU B TO3HAHMU >KUBOM HPUPOABI M OOECIEYEHHM CYIIECTBOBAHUS UYEIOBEYECKOTO
obmectBa. CorinacHO Ha3BaHHBIM ITOJIOKEHUSIM, OMpPEIeNICHbl OCHOBHBIE (DYHKIIMU MPOTPAMMEI
110 OMOJIOTUH U €€ CTPYKTYpa.

[IporpamMma o 6uonoruu Ja€T MpenCTaBICHUE O ENsIX, 00 o0meit cTparerun 00y4eHus,
BOCIIMUTAaHHUSI ¥ PA3BUTUS OOYyYAIOMIMXCS CpeACcTBaMU ydeOHoro mpenMera «buomorus»,
orpenenseT 00sf3aTeIbHOE MPEIMETHOE COJEp)KaHUe, €ro CTPYKTypy, paclpeieseHHe I10
paszenam M TeMaM, PEKOMEHAYeMYIO IMOCIeI0BaTeIbHOCTh M3Y4YEeHHUsI y4eOHOro Marepuana ¢
y4ETOM MEXIIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBsI3€H, JIOTMKM 00pa30BaTEJILHOIO IpoLecca,
BO3PACTHBIX OCOOCHHOCTEH 00yJarOLINXCS.

B mporpamme 1o OHONOTHHM TakKe YYUTHIBAIOTCS TpPeOOBaHUS K TUIAHHUPYEMBIM
JUYHOCTHBIM, METANpeJMETHbIM M MpPEAMETHBIM pe3ylbTaTaM oOy4deHHs B (OPMHPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-TI03HABATEIBHON AEATENbHOCTH/y4yeOHBIX JecTBUI 00yUaromuxcs no
OCBOEHUIO COJIEP )KaHUs OMOJIOTHYecKoro 00pa3oBaHusl.

B nporpamme no 6uonoruu (10—11 kiaccel, 06a30BbIii ypOBEHb) peain30BaH MPHHIIUII
MPEEMCTBEHHOCTH B H3Y4eHUM Ouonoruu, Omaromaps dYeMy B HEHW MpOCMaTpUBAETCA
HaNPaBJICHHOCTh HAa Pa3BUTHE 3HAHW, CBS3aHHBIX C (OPMHPOBAHHWEM €CTECTBEHHO-HAYUYHOTO
MHUPOBO33PEHUS, IICHHOCTHBIX OpPHEHTAlMi  JUYHOCTH, HKOJOIMYECKOTO  MBIIIICHHUS,
MPEICTaBICHUH O 370pOBOM oOpa3e KH3HH U OEpeKHBIM OTHOIIEHHEM K OKpY’Karomen
npupoaHoil cpene. Ilostomy Hapsay ¢ u3ydeHHeM OOLIEOMOIOTHYECKUX TEOpUH, a Takke
3HAaHUI O CTPOCHHUHU KHUBBIX CHCTEM Pa3HOI'0 paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOMIMX B HUX
MPOIIECCOB B TPOTrpaMMe MO OHOJOTMM YJIEeNIEHO BHUMAaHHE HCIOJIB30BAHUIO MOTYYEHHBIX
3HaHUI B OBCEIHEBHOM JKU3HU IS pEeILIeHUs NMPHUKIAJHBIX 3a/1a4, B TOM YucIie: TPOGUIAKTUKN
HACJIEZICTBEHHBIX ~ 3a00JIeBaHUI  YeloBEeKa, MEAMKO-TEHETHYECKOTO0  KOHCYJIbTUPOBAHMA,
000CHOBaHHUS IKOJIOTUYECKHU LI€TIECO00Pa3HOT0 MOBEJCHHUS B OKPYKAIOIIEH MPUPOJHON cpene,
aHalu3a BIMAHUSA XO3AHUCTBEHHOM JEATEIbHOCTH 4YeNOBeKa Ha COCTOSHHE NPUPOAHBIX U
UCKYCCTBEHHBIX HKOCHCTEM. YCWJICHWE BHUMAaHMSA K TPUKIAJHONW HANMpPaBICHHOCTH Y4eOHOTO
npeamera «buonorus» MpoAMKTOBAaHO HEOOXOJUMOCThIO 00€CHeUeHHs YCIOBUM JUIsl PEeLIeHUs
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJIOTHYeCKOro 00pa3oBaHus, KOTOpas Mpeanoiaraet
(dbopmMupoBaHHE Yy OOYJarOIIUXCS CIIOCOOHOCTH aTanTHPOBAThCS K W3MEHEHHSIM TUHAMHYHO
Pa3BUBAIOLIETOCS COBPEMEHHOTO MUDA.

Buonoruss Ha ypoBHe cpeaHero ooOumiero oOpa3oBaHMs 3aHUMaeT BaxkHoe Mmecto. OHa
oOecreunBaeT (opMUPOBaHHE y OOy4YaOIIMXCS MPEICTaBICHUM O HaydyHOW KapTHHE MHpa,
pacumpsieT 1 00001aeT 3HaHUs O )KUBOM NpUpoie, €€ OTIMYUTEIbHBIX TPU3HAKAX — YPOBHEBOM
OpraHu3alliil W DBOJIIOLWHU, CO3MaéT YCIOBHUA JUISA: TO3HAHHUS 3aKOHOB YXHMBOW TPHPOJIBL,
(dbopmupoBaHus (YHKIIMOHATBHOW TPAaMOTHOCTH, HAaBBIKOB 30POBOTO M 0Oe3omacHoro oOpasa
AKHM3HH, FKOJIOTMUECKOT0 MBIIIUIEHUS], IEGHHOCTHOTO OTHOIIEHUS K )KUBOW MPUPOE U YETIOBEKY.

Bonbmoe 3HaueHuMe OWOJIOTHS HWMEET TaKkKe JUIsi pEIICHUS BOCIUTATENBHBIX U
pa3BUBAIOLIMX 3aJla4 CpeAHEro odmero oopa3oBaHus, counanuzanuu odyyatomuxcs. M3yuenue



Ounoyoruu obecrnieunBaeT YCIIOBUS JUISt dbopMupoBaHUs WHTEJUIEKTYaJbHBIX,
KOMMYHHKAITIOHHBIX W WH(QOPMAIIMOHHBIX HABBIKOB, ICTETHYECKOH KYJIBTYPBHI, CIIOCOOCTBYET
WHTETpauy OMOJOTMYECKUX 3HAHUU C MPEICTaBICHUSIMH U3 APYTruX Y4eOHBIX NPEAMETOB, B
YaCTHOCTH, PU3UKU, XUMHH U reorpaduu. Ha3BaHHBIC MOTOKEHUS O TpeJHA3HAYCHUH YI4eOHOTO
npeamera «buosorus» COCTaBUIM OCHOBY [JIsi ONpENENICHUs TOAXOAOB K OTOOpy H
CTPYKTYPUPOBAHHUIO €T0 COAEP KaHUS, TPECTABICHHOIO B IPOrpaMMe Mo OHOJIOTHH.

OTt60p conepxanust yueOHOTro npeameTa «bruonorus» Ha 6a30BOM YPOBHE OCYIIECTBIEH C
MO3UIMKA KYJIBTYPOCOOOPA3HOTO MOAXO0AA, B COOTBETCTBUU C KOTOPHIM 00YyYarOmuecs TOKHBI
OCBOUTH 3HAHMS M YMEHHsI, 3HAUUMBbIE JUIsi (POPMUPOBAHUS OOIIEH KYJIbTYpbI, ONMPECIAIONINe
aJICKBaTHOE TIOBEJICHUE 4YEJIOBEKA B OKPYXAIOMIEW NPUPOTHON cpene, BOCTpeOOBAHHBIE B
MTOBCETHEBHOW JKU3HHU U TPAKTUUECKOU NesTenbHOCTH. Oco00e MECTO B ITOW CHUCTEME 3HAHUH
3aHMMAIOT DJJEMEHTBl COJACpKAaHMSA, KOTOphIE CIy)KaT OCHOBOM g  (QopMHUpOBaHUS
MPEJICTABIEHU O COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTUHE MHpPa U LEHHOCTHBIX
OpHUEHTAIMIX JTUYHOCTH, CIOCOOCTBYIONIMX I'YMaHU3alUK OHOJIOTHYEeCKOro 00pa3oBaHUsl.

CTpykTypupoBaHHE COJEpKaHUS y4eOHOro Marepwaia B MporpaMMe IO OHOIOTHUU
OCYIIECTBIIECHO C Y4ETOM MPUOPUTETHOTO 3HAUCHUS 3HAHMA 00 OTIIMUUTEITBHBIX 0COOCHHOCTSIX
JKUBOM TpPUPOJBI, O €€ YPOBHEBOM OpraHM3allud MU 3BOJIOIUU. B COOTBETCTBHMM C 3TUM B
CTPYKType y4eOHOTro mnpeamera «bHuoNIoTHs» BBIIEICHBI CICAYIONINE COJEPKATEIbHBIC TUHUH:
«buonorus xak Hayka. MeTo/ibl HAy4HOTO MO3HaHMs», «KieTka kak Ouosoruyeckas cuctemMay,
«Opranusm kak Ouonoruueckas cucrema», «CuctemMa u MHOroodpaszue OpraHHueCKOro MUpPay,
«IBOJIONHUS KUBOU TIPUPOIBD, «IKOCUCTEMBI U TIPUCYIIIHE UM 3aKOHOMEPHOCTH.

Henp usydyenust yueGHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE — OBIAJIEHUE
OOy4aloIUMUCST 3HAHUSAMU O CTPYKTYPHO-(QYHKIIMOHAJIBHOW OpraHHW3aIllUi >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHrne YMEHUN MCTIOIb30BaTh 3TU 3HAHUS Ui TPAMOTHBIX EUCTBHI B
OTHOIIIEHUU OOBEKTOB JKUBOM MPUPOJIBI U PEILICHUS PA3TMYHBIX KU3HEHHBIX MTPOOIIEM.

JlocTxkeHne 1enu u3ydeHus ydeOHoro mpenmera «buonorus» Ha 0a30BOM YpOBHE
oOecreynBaeTcs pelieHueM CIEAYIONUX 3a/1ay:

OCBOGHHE OOY4YaIOIIMMHUCA CHCTEMbl 3HAHUN O OHOJOTMYECKUX TEOPUSIX, YUYCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTE3aX, MPaBWIAX, CIYKAIIMX OCHOBOWU Isi (POPMHUPOBAHUS
MPEACTAaBICHUN O €CTECTBEHHO-HAYYHOM KapTHHE MHpa, O METOJaX HAaydyHOIro ITO3HaHWI,
CTPOEHUH, MHOTOOOPa3MH U OCOOCHHOCTSIX JKHMBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3alluH,
BBIIAIOLIUXCS] OTKPBITUSAX U COBPEMEHHBIX MUCCIIEIOBAHUIX B OUOIOTHH;

¢dbopMupoBaHue y 0O0YyYaroIIMXCSl TO3HABATEIbHBIX, MHTEIUIEKTYaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEH B IIpOIECCe aHANM3a JAaHHBIX O MYTSIX Pa3BUTHs B OMOJIOTHUH HAYYHBIX B3IJISJIOB,
Wl ¥ TIOJIXO/I0B K M3YUYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aIliu;

CTaHOBJICHHE Yy oOOydJaromuxcs oOmel KyiabTyphl, (YHKIHMOHAIBLHOM TIpPaMOTHOCTH,
pa3BUTHE YMEHUI OOBSCHSATH U OIEHUBATH SIBICHUS OKPYXKAIOIIETO MUpPA KMBOW MPUPOABI HA
OCHOBAHUM 3HAHUU U OTBITA, TTOJIYYCHHBIX TTPH U3YUCHUH OUOJIOTHH;

(dbopMupoBaHre y OO0YYarOIIMXCS YMEHHH WILTIOCTPUPOBATh 3HAYEHUE OMOJOTHYECKHX
3HAHUN B MPAKTHUYECKOM JEATETbHOCTH 4YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTHI B arpoOUOTEXHOJIOTH;

BOCIIUTaHHE YOEXKAEHHOCTH B BO3MOXHOCTH TIO3HAHMS YEIOBEKOM >KUBOW MPHUPOJIBI,
HEOOXOUMOCTH OEPEKHOTO OTHOIICHUS K HEW, COOIIOEHUS STUUECKIUX HOPM MPHU MPOBEICHUN
OHMOJIOTrMYECKUX UCCIICOBAHU;

OCO3HAaHHE LEHHOCTU OWOJIOTMYECKUX 3HAHW [JIsl TIOBBIIICHUS YPOBHS JKOJOTHYECKON
KYJIBTYPBI, 17151 GOPMUPOBAHUS HAYYHOTO MHPOBO33PCHHS;



NPUMEHEHHE NPHOOPETEHHBIX 3HAHUN W YMEHUH B MOBCEJIHEBHOM JKU3HU Ui OLEHKH
MOCTICICTBUI CBOEW JEATENBHOCTH TI0 OTHOIICHUIO K OKpY)KaoLeH cpene, COOCTBEHHOMY
3JI0POBBIO, 0OOCHOBAHHE U COOJIIOICHHE MEP MTPOPIITAKTUKH 3a00JICBAHUA.

B cucreme cpennero obmiero odpasosanus «buonorus», uzydyaemas Ha 0a30BOM YpOBHE,
SABIISICTCSI 00S3aTENFHBIM YUEOHBIM TPEAMETOM, BXOISIIMM B COCTaB MPEIMETHOW OO0JIACTH
«EcTecTBeHHO-HAay4HBIC TIPEMETHIY.

Jnst u3ydenust 6uosoruu Ha 6a30BOM YpOBHE CPEIHEro OOIIero o0pa3oBaHHsS OTBOAUTCS
68 gacos: B 10 kmacce — 35 gacos (1 yac B Henento), B 11 kimacce — 34 yaca (1 gac B Heemo).



COJEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. Buosiorusi kKak Hayka.

buonoruss kak Hayka. CBA3b OHMONOTMH C OOLIECTBEHHBIMH, TEXHHUYECKUMH M JPYrMMHU
€CTECTBEHHBIMH HayKaMH, puiiocopueit, STUKOH, 3CTETUKOM 1 ipaBoM. Pons 6uosioruu B popMupoBaHuH
COBPEMEHHOI HayuHOI KapTHHBI Mupa. Cuctema OMOJIOrHYECKUX HayK.

Metonbl Mo3HaHUS JKUBOW HpUPOAbl (HAOMIONEHHE, SKCHEPUMEHT, OIMCaHHE, W3MEpEHHeE,
KJIaccuukanus, MOIEIMPOBAHNE, CTATUCTHYECKAs! 00pabOTKa TaHHBIX).

JdemoHcTpanuu:

IToptpetsr: Y. dapsun, I'. Menaens, H. K. Konsnos, [Ix. Yorcon u @. Kpuk.

Tabnuuel u cxembl: «MeTo/ bl TO3HAHUS )KUBON IPUPOIBD).

JlaGopaTopHble U NpaKTHYeCKHe PadoThI:

[Ipaktuyeckas padora Ne 1. «Vcronb30BaHue pa3IUUHBIX METOI0B IPU U3YUYECHUH OUOIOTHYECKUX
00BEKTOBY.

Tema 2. JKuBble cucTEeMbI U UX OPraHU3AIUA.

Xusble cuctemsl (6HocHcTEeMBbl) KaK IpeaMeT u3ydeHus: Ouonoruu. OTiaMyue KHUBBIX CHCTEM OT
HEOPraHWYECKON IPUPOIBIL.

CpoiicTBa OMocHucTeM M UX pa3HOOOpazue. YPOBHM OpraHM3allud OMOCHCTEM: MOJEKYJSPHBIMH,

KJICTOUHEIH, TKaHEBEIM, OpTraHU3MEHHBIN, MOMYJISUUOHHO-BUAOBOM, 3KOCUCTEMHBIHN
(bnoreoneHOTUYECKHIA ), OMOC(EPHBIH.
JdemoHcTpanuu:

Tabnuue! u cxembl: «OCHOBHbBIE PU3HAKY JKU3HWY», «YPOBHU OpraHU3alUU )KUBON IPUPOJIBI».

O6opynoBanue: moaenb Mosekyinl JJTHK.

Tema 3. XumMuueckuii cOCTaB U CTPOCHHE KJIECTKH.

XHAMHMUYECKUHN COCTaB KJIETKU. XMMHUYECKUE IIIEMEHThI: MAaKPOJIEMEHTBI, MUKPO3JIEMEHThI. Bona u
MUHEpaJbHbIE BEIIECTBA.

OyHKIIMH BOJIBI U MUHEPAJIbHBIX BEIIECTB B KieTke. [logaepxanne ocMoTH4ecKoro 0anaHca.

benku. CoctaB u cTtpoeHHe O€IKOB. AMHUHOKHCIOTHI — MOHOMEpHI OenkoB. HezameHumbie u
3aMEHUMbIC AMUHOKHCIOTBL. AMUHOKHMCIOTHBIH COCTaB. YPOBHHU CTPYKTYpbl OEJIKOBOW MOJEKYIbI
(mepBuYHas, BTOpPUYHAs, TPETUYHAS M UETBEPTHYHAS CTPYKTypa). XHUMHYECKHE CBOMCTBA OEIKOB.
buonornueckne QpyHKIIMN OEIKOB.

depMeHThI — Onooruyeckue katanu3aTopbl. CTpoeHue ¢pepMeHTa: aKTUBHBIA LIEHTP, CyOCTpaTHas
cnerupuuHocTs. KodpepmenTsl. Butamunsl. OTinnunst pepMEeHTOB OT HEOPraHUYECKUX KaTaTu3aTOPOB.

VYrieBoibl: MOHOCaXapuabl (TIIFOKO3a, pu003a U 1e30Kcuprb03a), qucaxapuibl (caxapo3a, JaKTo3a)
U ToJIMcaxapuibl (Kpaxmal, IIMKOTeH, LeUTi0103a). buonornyeckue GyHKIUU YIIIE€BOIOB.

Jlununer: Tpuraunepuasl, ¢ocpomunuapl, crepouisl. I'napopunbHO-TUAPO(OOHBIE CBOWCTBA.
buonornueckue ¢ynkuun gunuaoB. CpaBHEHHE YITIEBOJIOB, OEJIKOB M JIMIUAOB KAaK HCTOYHUKOB
SHEPIUH.

Hyxneunnoseie kucnotel: JIHK um PHK. HyxkneoTuapl — MOHOMEpPBHI HYKJIEMHOBBIX KHCIOT.
Crpoenue u ¢pynkiun JJHK. Ctpoenue u ¢pynkuun PHK. Bunst PHK. AT®: crpoenue u ¢pyHKuuu.

[Hurtonorust — Hayka o kieTtke. Kietounass Teopus — mpumep B3aUMOACHCTBUS U U (PaKTOB B
Hay4YHOM ITO3HaHUU. MeTO/bl U3YUEHUS KIIETKH.

Knerka kak nemoctHas >xuBas cucrema. OOImMe NpPU3HAKM KIETOK: 3aMKHYyTas HapyKHas
MeMOpaHna, mosiekyasl JIHK kak reneTnueckuii anmapar, cucTeMa CUHTE3a Oelka.



Tunel  KJIETOK:  JyKapuoTHdeckas ©  TOpokapuotudeckas. (OCOOCHHOCTH  CTPOCHHS
npokapuotuyeckoil knetku. Kierounas crenka Oaxrtepuil. CTpoeHHE HYKapUOTUYECKOM KIIETKH.
OcCHOBHBIE OTJIMYHUS PACTUTEIBHOMN, )KUBOTHOWU U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KIETOK — KJIETOYHas CTCHKAa, TJIMKOKAIUKC, WX (QYyHKIUW.
[ra3maTtrueckass MemOpaHa, e€ cBoiicTBa u pyHkiuu. [{utomnasma u e€ opranousl. OmHOMEMOpaHHBIC
opranouasl kietku: OIIC, anmapatr l'onbmxu, nu3zocomsl. [lolyaBTOHOMHBIE OPraHoOWIbl KIIETKU:
MUTOXOHJIpHH, TuIacTUAbL. [IporcxoxkaeHne MUTOXOHIpHA U TuiacTua. Buasl mmactun. HememOpanHbie
OpraHOUABbl KIETKH: PHUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOIHM, PECHUYKH, XTYTHKA. DYHKIUN
OpraHou0B KJIEeTKU. BKitoueHus.

SAnpo — perynstopHbli TeHTp kiaeTku. CTpoeHue sapa: sjaepHas 000JI0YKa, KapUoILia3Ma,
XPOMATHH, JIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIETKE.

JdemoHcTpanum:

[TopTtpeTni: A. JleBenryk, P. I'yk, T. [lIBann, M. lInelinen, P. Bupxos, [Ix. Yorcon, ®. Kpuk, M.
VYunkunc, P. ®panknun, K. M. bap.

Huarpammbl: «PacripeieieHre XMMHYECKUX AJIEMEHTOB B HEXXHMBOM Npupoae», «Pacmpenenenue
XUMUYECKHUX AJIEMEHTOB B )KMUBOU MPUPOJIEN.

Tabnuuer u cxemsbl: «[lepuoanueckass TabIuIa XUMUIECKUX IIEMEHTOBY», «CTPOECHUE MOJIEKYJIbI
Bo/b», «buocuntes Oenka», «CtpoeHue Moiekynbl Oenka», «CtpoeHue ¢epmeHrta», «HykienHoBbIE
kucnoTel. JITHK», «Ctpoenune monekynst AT®», «CtpoeHue 3ykapHOTHYECKOW KieTku», «CTpoeHue
JKUBOTHOW KIIETKN», «CTpOEHHE pPACTUTEIBHOU KIETKN», «CTpOeHHE NPOKAPUOTHUECKON KIIETKN,
«CTpoeHHue s/1pa KIETKN», «YTIeBOAbDY, «JIunuasn.

OOGopynoBaHue: CBETOBOI MHUKPOCKOI, 000PyJOBaHUE 7 POBEICHUS HAaOIIOIEHUH, N3MEPEHUIA,
IKCIIEPUMEHTOB, MHUKPOITPETIApaThl PACTHTEIBHBIX, )KUBOTHBIX U OAKTEPUATHHBIX KIICTOK.

JlabopaTopHble U NpaKkTHYeCKHE padoThI:

Jlaboparopnas pabota Ne 1. «M3ydeHHe KaTalIUTUYECKOW aKTUBHOCTH (pepMeHTOB (Ha mpumepe
aMuUJIa3bl WM KaTajlasbl)».

Jlaboparopnas pabota Ne 2. «/3yueHue CTpOCHHs KIETOK PACTEHUH, KUBOTHBIX U OAKTEpUid MOJ
MHUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpenapaTax u UX OMUCAHUEY.

Tema 4. /KusHeneATeIbHOCTH KJIETKH.

OOMeH BemiecTB, WM MeTaboau3M. AccUMWISIUSA (TUIACTUYECKUH OOMEH) M JMCCHUMUIISIUS
(oHepreTHyeckuii 0OMEH) — JBE CTOPOHBI €AMHOTO IMporecca Metadonu3Ma. Poib 3aKOHOB COXpaHCHHS
BEIIECTB U SHEPTUU B IOHUMAHUU MeTaboIn3Ma.

Tunsl oOMeHa BemecTB: aBTOTPO(HBIN U reTepoTpodHbId. Pons ¢pepMeHTOB B 0OMEHE BELIECTB U
MIPEBPAIICHUH SHEPTUU B KIIETKE.

®ortocunre3. CBeToBast U TeMHOBas (a3bl poTocuHTe3a. Peakuuu dotocunTe3a. IhHEeKTUBHOCTH
dorocunTe3a. 3HaueHue GpoTocuHTE3a AN KU3HU HA 3emie. BiusHue ycnoBuil cpenbl Ha POTOCHHTE3 U
CIOCOOBI OBBIIIIEHHUS €0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCUHTE3UPYIOIIHe OakTepru. 3HaUeHHEe XeMOCUHTEe3a JIJIS )KU3HH Ha 3eMIIe.

DHepreTuyeckuii oOMeH B KJETKe. PacimeruicHue BemecTB, BBIICICHHE W aKKyMYJIUPOBaHUE
SHEPTruM B KJIETKE. DTambl dHEpreTndeckoro ooMena. I'mukonus. bpoxenue u ero Buasl. Kucinopomnoe
OKHUCJICHHe, WM KJIeToyHoe apixanue. OxucnurenbHoe ¢ocdopuiupoBanue. IHPeKTUBHOCT
HHEPreTHYECKOro oOMeHa.

Peakiun matpuunoro cunrtes3a. I'enernueckas muHdopmarnus u JIHK. Peanuzamnus reneTudeckoi
uHpopManuu B KieTke. ['eneTnueckuii ko u ero coiicta. TpaHckpunius — MaTpuusblidi cuate3 PHK.



Tpancnsuus — OuocuHTe3 Oenka. Drtamel TpaHcuauuud. KoaupoBanue amMuHOKHCTOT. Ponb pubGocoMm B
OnocuHTe3e OenKa.

Heknerounsie ¢opmbl ku3Hu — BUpYChl. Wctopus oTkpeites BupycoB (Jl. WM. VBaHOBCKwMiA).
OcoOeHHOCTH CTPOCHUS U KU3HEHHOTO 1IMKJIA BUPYcoB. baktepuodaru. bonesnn pacteHuii, )kUBOTHBIX U
YeNoBeKa, BhI3bIBaeMbIe BHpycaMu. Bupyc nmmyHonedunuta uenoseka (BUY) — Bo3oyaurens CITN/a.
OOparHasi TpaHCKpUIIUS, peBepraza M wuHTerpasza. [IpodunakTuka pacnpocTpaHEHUS BUPYCHBIX
3a00JIeBaHHIA.

JleMoHCcTpanum:

IToptpeTsi: H. K. Konbiios, JI. Y. iBanoBckuii, K. A. Tumupsizes.

Tabmuuelr u cxeMbl: «Tunbl mutanusy, «Metabonusm», «MUTOXOHIPHUS», «IHEPTeTUYCCKUI
obmeny, «Xmoporacty, «Dotocunres», «Ctpoenue JJHK», «Ctpoenne n GyHKIMOHUPOBAHUE TECHAY,
«Cunres Oenka», «[eHetnueckuii kon», «Bupyce», «bakrepuodaru», «CTpoeHne M KU3HEHHBIA LUKI
Bupyca CIINa, 6akrepuodaray, «Permmkamms JJTHK».

O6opynoBanue: moaenu-anminkanuu «Yasoenune JIHK u tpanckpurnmmsy, «buocunTes Oenkay,
«CTpoeHue KiIeTkn», Mozelb cTpykTypsl JJHK.

Tema 5. PazMHoOKeHHe M MHANBHAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KneTounslif IMKII, UK KU3HEHHBIN UK KieTku. MHTepdaza u muto3. [Iponeccsl, nporexaromiie
B uHTepaze. Pemmukanus — peakuus marpuunoro cunre3a JJHK. Crpoenue xpomocoM. XpoMOCOMHBII
Ha0Op — KapuoTHUI. J{MIIIONIHBIN U raluIOuIHBIA XpOMOCOMHBIE Ha0Opbl. Xpomatusl. Lluronornueckue
OCHOBBI Pa3MHOKEHUS U UHMBU1YaJIbHOTO PAa3BUTHUSI OPTaHU3MOB.

Henenne xnerku — murto3. Cranum murosa. [Ipouecchl, MpOMCXOASAIIME HAa Pa3HbIX CTaIUAX
MHUTO3a. BHOIOrnyeckuii cMbICI MUTO3A.

[Tporpammupyemasi TuOEIbh KIETKH — aromnTo3.

@opMBI pPa3MHOXKEHHUSI OPTaHW3MOB: OECIIONoe W TOJIOBOE. Buabl 0ecroyioro pa3MHOKEHUS:
JeJIeHUe HaJBOE, IIOYKOBAHUE OJHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE, BEreTaTUBHOE
pa3MHOXkeHue. McKkyccTBEHHOE KIIOHMPOBAaHUE OPTaHU3MOB, €TI0 3HAYEHUE IS CEJIEKIIUH.

[TonoBoe pa3MHOXKEHHUE, €T0 OTIIMYUS OT OECTIOIOTO.

Meiio3. Craguu meio3a. Ilponeccel, mpoucxoasmye Ha cTaausx Menosa. [loBegenne xpoMocom B
Mmeriose. Kpoccunrosep. bruonornueckuii cMbIC ¥ 3HaUEHUE MEH03a.

['ametorenes — mporecc oOpa3oBaHMsI TOJOBBIX KJIETOK Yy JKMBOTHBIX. [lojoBbIe >Kene3bl:
CEMEHHUKU U ssmuHukd. OOpa3oBaHUe U pa3BUTHE MOJIOBBIX KJIETOK — raMeT (CIIEpMaTO30H /1, STHIEKIETKA)
— cmepmaroreHe3 u oBoreHe3. (OCOOCHHOCTH CTPOCHHUS SHIEKIETOK W  CIepMaTO30HJIOB.
OmnonoTtBopenue. [lapreHorenes.

WNunuBuayaneHoe pa3BuTHE (OHTOreHe3). DMOpHOHANbHOE pa3BUTHE (3MOpUOreHe3). DTambl
SMOpPUOHAJILHOTO Pa3BUTHS Yy TO3BOHOYHBIX JKUBOTHBIX: JpOOJIEHHE, TacTpyJAlMs, OpPraHOIEeHE3.
[ToctomOpuoHanbHOe  pa3BuUTHE. THUMNBI  MOCTIMOPHOHATIBHOIO  Pa3BUTHS: MHpsIMOE, HEMpsiMoe
(mmurHOYHOE). BnusiHue cpefipl Ha pa3BUTHE OPraHU3MOB, (JaKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOKIAEHHBIE
YPOACTBA.

Poct u pasButne pactenuil. OHTOreHe3 IIBETKOBOI'O pACTEHHUS: CTPOCHUE CEMEHHU, CTaauu
Pa3BUTHA.

JdemoHcTpanuu:

Tabmuuelr U cxembl: «DOpMBI Pa3MHOXKEHHUS OPraHU3MOB», «J[BOWHOE OIUIOAOTBOPEHUE Y
LIBETKOBBIX pacTeHMil», «BererartuBHOe pa3MHOKEHUE pacTeHUI», «JleneHne KIeTKH OakTepuiiy,
«CtpoeHue MOJOBBIX KIETOK», «CTpoeHne XpomMocombly, «Kierounbli nukny, «Pemmukamus JTHK»,
«Mutos», «Meito3y, «lIpsmoe n HenmpsiMoe pa3BUTHEY», «]'aMeToreHe3 y MIEKOMUTAIOIINX U YETIOBEKAY,
«OCHOBHBIE CTaJN OHTOI'CHE3a.



O6opynoBaHue:  MHKPOCKON,  MHKporpemnapaTsl  «CrepMaTto3ouabl  MIIEKOIHUTAOIIETOY,
«Sineknerka mutekonuraromero», «KapuokuHe3 B KIIETKax KOpEHIKa JyKa», MAarHWTHas MOJEINb-
anmukanys «Jlenenne kinetkny», moaensb JJHK, momens metadaznoit XpoMoCOMEI.

Tema 6. HaciieACTBEHHOCTh M H3MEHYMBOCTH OPraHU3MOB.

[IpenmeT u 3amaum reHeTuku. VicTopus pa3BUTHUsI T€HETUKU. POJIb IUTOJIIOTHH U 3MOPUOIOTHU B
CTaHOBJICHUU T'€HETHKH. BKiag poccHHCKUX U 3apyOeKHBIX YYEHBIX B pa3BUTHE T'€HETHKH. MeTomabl
TCHETHKU  (THOPHUIOJOTMYECKUN, IIUTOTEHETHYECKHA, MOJICKYISIpHO-TeHeTHYecKui). OCHOBHBIC
TeHETUYECKHE MOHATUSA. [ eHeTHuUecKass CUMBOJIMKA, HCTIOJIb3yeMasi B CXEMaX CKPEIMBaHHMIA.

3aKOHOMEPHOCTH HACIEAOBaHUSA MPHU3HAKOB, ycTaHoBIeHHbIe ['. Mengenem. MonoruGpumnHoe
CKpelMBaHue. 3aKOH euHO0-00pa3us THOPUI0B MEepBOro mokoyieHus. [IpaBuiio fOMUHUPOBaHUS. 3aKOH
pacuieruieHus npu3HakoB. ['unoresa unctoTel ramer. [loslHOE M HENMOJIHOE JOMUHUPOBAHHUE.

JurubpunHoe cKkpelrBaHue. 3aKOH HE3aBHCUMOTO HACIeIOBaHus MpU3HaKoB. [lutorenernyeckue
OCHOBBI ~ JUTHOPUAHOTO  CKpeluBaHusA.  AHanu3upymoliee  ckpeuuBanue.  Vcnonb3oBanue
AHAIM3UPYIOIIETO CKPEUIUBaHUS JIJIs ONpeIeTICHHs] TEHOTUIIA 0COOH.

CueruienHoe HacnenoBaHue mnpusHakoB. Pabora T. Moprana mo CHEMJIEHHOMY HaclleJIOBAaHUIO
reHoB. Hapynienue cuensieHus TeHOB B pe3ysibTaTe KPOCCUHIOBEpA.

XpOMOCOMHAs TEOPUS HACIEACTBEHHOCTH. [ eHeTuYeCcKnue KapThl.

I'enetuka mnosa. XpoMOCOMHOE ompeaeneHue IMmona. AyToCOMbl U TOJOBBIE XPOMOCOMBI.
['omorameTHbIe U TeTEpOramMeTHbIe Oprann3mMbl. HacnemoBanue npu3HaKkoB, CIEIJIEHHBIX C TOJIOM.

N3meHunBOCTh. BuIbl M3MEHUMBOCTH: HEHACIEACTBEHHAas M HacleACTBeHHas. Ponb cpeasl B
HEHACJIEICTBEHHOMN W3MEHYMBOCTH. XapakTepucThka MOTA(DUKATTIOHHOM W3MEHYHBOCTH.
BapuanuuonHnslii psag u  BapuanvoHHas kpuBas. Hopma peakunm npusnaka. KonuuecTBeHHblE U
KaueCTBEHHBIC IPU3HAKU U X HOpMa peaknuu. CBoiicTBa MOAUPUKAIIMOHHON N3MEHYHBOCTH.

HacnencTBeHnnast, uim reHOTHUNHYECKasi, U3MEHYHUBOCTh. KOMOWHATHBHAS U3MEHYMBOCTh. Meno3 u
MOJIOBOM MPOIECC — OCHOBA KOMOWHATHUBHOW W3MEHYMBOCTU. MyTallMOHHAs H3MEHUYUBOCTD.
Knaccudukanus wmyTanmii: TeHHBIE, XPOMOCOMHBIC, Te€HOMHBIe. YacToTa M TPUYMHBI MYTAIUU.
MyrareHnsie (GakTopbl. 3aKOH TOMOJOTMYECKHX pSAJOB B HAcleICTBEHHOW wu3MeHunmBoctn H. M.
Basuiosa.

Buesinepnas HacieICTBEHHOCTb U U3MEHYUBOCTb.

I'enetuka 4yenoBeka. Kapuorun uyenoBeka. (OCHOBHBIE METOAbl T'€HETUKH  YEJIOBEKa:
TeHEAIOTUYECKUH, ONMM3HEIOBBIN, HUTOTCHETHUECKUN, OMOXMMHYECKUN, MOJEKYISIPHO-TEHETUYECKUH.
CoBpeMeHHOE OMpe/IeJIeHue TeHOTUNA: TOJHOT€HOMHOE CEKBEHHPOBAHHME, T'€HOTHUIIMPOBAHUE, B TOM
gucie ¢ nomompio [11[P-ananmmu3a. HaciaeacTBenHbie 3a001eBaHus YeIOBEKa: TeHHBIC 00J1e3HU, OOJIC3HHU C
HACJIEICTBEHHON MPEAPACTIONOKEHHOCThIO, XPOMOCOMHBIE Oo0se3Hu. CoMaTHyecKue W TeHepaTHUBHBIC
MyTtari. CTBOJOBBIE KJIETKU. [IpUHIMIIBI 370pOBOTO 00pasza >KU3HU, AUATHOCTUKH, MPOPUIAKTUKH U
JIeYeHUsl TeHEeTHYeCKUX Oojie3Hel. MeauKo-TeHeTHYeCKOe KOHCYIbTUPOBaHHE. 3HAUEHUE MEIUIIUMHCKOM
TEHETHKU B MPEAOTBPAIICHUHN U ICYCHUH TeHETUYECKUX 3200 IeBaHNI YeITOBEKA.

JdemoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukon, H. B. Tumodeen-Peconckuii,
H. U. BaBuiios.

Tabmuuel U cxembl: «MOHOTHOPHIHOE CKpELIMBAaHHE U €r0 IUTOr€HETHYECKas OCHOBa», «3aKOH
paciiernjieHus] M €ero IUTOIeHeTHYeCKas OCHOBa», «3aKOH YHCTOTHI Tamer», «JlurubpumHoe
CKpemuBaHuey, «Lluromornyeckne OCHOBBI TUTHOPUAHOTO CKpEIIMBaHu», «Meio3y, «B3anMoaericTBre
AJUIENIBHBIX T'€HOB», «l e€HeTWyeckne KapTbl pPACTEHHUH, >XKMBOTHBIX M YeJOBEKa», «['eHeTwka mnoiay,
«3aKOHOMEPHOCTH HAacJIeIOBaHMS, CIEIUVICHHOTO0 C MojJom», «KapuoTumbl 4eloBeKa W KUBOTHBIXY,



«Bunpl um3MeHunBOoCTH», «MoaudukanuoHHas HW3MEHUUBOCTH», «HacnemoBanue pesyc-gakropay,
«["eHeruka rpymm KpoBu», «MyTalluOHHAS U3MEHYUBOCTHY.

O6opynoBanue:  MoJeiau-ammuinkamuu  «MoHorubpugHoe — ckpemuBaHue»,  «HemonHoe
JOMHHHUpOBaHHE», «Jlurubpumnoe ckpemuBanue», «llepekpécTt XpoMOCOM», MHUKPOCKON U
MuKponpenapat «Jpo3oduna» (Hopma, myranuu GOpMbI KPBUIBEB H OKPAcKH Teja), repdapuii «I opox
MTOCEBHOI».

Tema 7. Cenexnusi oprann3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekius Kak HayKa M TIpoIecc. 3apoxkaeHUe CeICKIINU U JoMmectukanus. Yuenue H. M. BaBunora
0 LEHTpPaX MPOUCXOXKIEHUS M MHOrooOpasus KyJIbTypHBIX pacTeHuil. LIeHTpbl NpPOMCXOKACHUS
JIOMAITHUX )KUBOTHBIX. COPT, MOpoJIa, ITaMM.

CoBpeMeHHBIE METOIbI CEJIEKITMH. MacCOBBI U MHIUBHIYATbHBIH OTOOPHI B CEJIEKITUN PACTCHUHN 1
KUBOTHBIX. OIleHKa JKCTephepa. BIM3KOpOACTBEHHOE CKpelMBaHWE — HWHOpUIUHT. Yucras JIHHUA.
CkpemumBanue 4HuCThIX JTUHHUKA. ['ereposuc, winu rulOpumHas cwia. HepoicTBeHHOE CKpelIMBaHUE —
ayropunuur. OtnanéHHas rubpuguzanuss U e€ ycnexu. VICKYCCTBEHHBIM MyTareHe3 W IOJIydeHHUE
MOJIUIUTOUAOB. JJOCTHXKEHUS CeNIeKIIMU PacTeHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHomorust Kak oOTpacib NpPOW3BOACTBA. ['e€HHAs WHXKEHEpHWs. OTambl  CO3JaHUS
pekomOuHanTHON JIHK m TpancrenHsix opranm3mMoB. Kierounas wrxkeHepus. KieTouHbie KyJIbTYpBI.
MukpoKIIOHaIBHOE pa3MHOKEHHUE pacTeHui. KnonupoBanue BBICOKOIIPOTYKTUBHBIX
CEITbCKOXO03SMCTBEHHBIX OPTaHU3MOB. JKOJOTUYECKHE MU ATHYecKue mpoosiembl. MO — renetnuecku
MOIU(UIIMPOBAHHBIE OPTaHU3MBI.

JemoHCTpanuu:

[TopTtpetsi: H. W. BaBunos, U. B. Muuypumn, I'. JI. Kapnieuenko, M. ®@. lBaHOB.

Tabnuiel U cxembl: KapTa «LIeHTpBl MPOUCXOKACHHUS U MHOT000pas3us KyJIbTYPHBIX PACTEHUN»,
«Iloponpl JAOMANIHUX >KUBOTHBIXY», «CoOpTa KyIbTYpHBIX pacTeHuil», «OtTnan€éHHas TUOpUIUA3AIUSLY,
«Pabotel akagemuka M. @. MBanoBay», «llomumionaus», «OO0bEKTHl OHOTEXHONOTHH», «KiieToUHBIE
KYJIbTYpbI M KIIOHUpOBaHUE», «KOHCTpyrpOBaHUE U MEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MYJISIKH TIJIOJIOB M KOPHEIUIOAOB TUKUX (OPM M KYJIBTYPHBIX COPTOB PAaCTCHHI,
repOapuii «CenbCKOX035UCTBEHHBIE PACTEHUS Y.

11 KIIACC

Tema 1. DBosIIOIMOHHASA OMOJIOTHS.

[Ipennocbulku BO3HUKHOBEHMSI JBOJIIOLMOHHOM TEOpUU. DBOJIIOLIMOHHAS TEOpPHs U €€ MECTO B
O6uosnoruu. BiusiHue 3BOMIOLMOHHON TEOPUH HA Pa3BUTUE OMOJIOTHH U APYTUX HAYK.

CeuzerenscrBa sBosonmd. IlaneoHTonorudeckue: nociaenoBaTeabHOCTh IOSBICHUS BUAOB B
NaJICOHTOJIOTHYECKOI! JleTonucH, nepexoausie (opmel. buoreorpaduueckue: cXoacTBO U paznuyue GayH
1 GJIOp MAaTEPUKOB U OCTPOBOB.

OMOpHONIOTHYECKUE: CXOACTBA M pas3inuusg 5SMOPUOHOB pa3HBIX BHJIOB IO3BOHOYHBIX.
CpaBHUTENBHO-AaHATOMUYECKHE: TOMOJIOTMYHbIE, AHAJIOTMYHbIE, PYAUMEHTApHBIE OpraHbl, aTaBU3MBI.
MonekynsapHO-OMOXUMHUYECKHE:  CXOACTBO  MEXaHM3MOB  HACJIEACTBEHHOCTM M OCHOBHBIX
MeTa0OIUYECKUX MyTeH y BCeX OpraHU3MOB.

OpomtonmonHas teopust Y. JlapBuna. Ilpeanocbuiku BO3HHUKHOBEHMS JAapBUHU3MA. JIBukyiue
CWJIBI 3BOJIOLMM BUAOB 1O JlapBuHYy (M30BITOYHOE pa3sMHOXKEHHE IPH OTrPAHUYEHHOCTH PECYpPCOB,
HeompeaenéHHast U3MEHYUBOCTb, 00pb0a 3a CyIecTBOBaHHUE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas teopust 3pomtoruu (CTO) u e€ 0oCHOBHbBIE MOJI0KEHUS.



MuxkposBosmrorus. [lomynsius Kak equHUIA BHIa U DBOTIOIUH.

Jewkymme cwibl  ((pakTOphl) SBOJIONMK BUAOB B TpHPOJAS. MYyTAIMOHHBIA TPOIECC W
KOMOHMHATHUBHAS U3MEHUYUBOCTb. [lomynsiiinoHHbIe BOIHBI U Ipeiid renoB. N30 1 Murpamms.

EctecTBennslil 0T00p — Hanpasisromuil pakrop sBosroruu. @OpMbl €CTECTBEHHOTO 0TOOpA.

[Tpucnoco6IeHHOCTh OPraHU3MOB KakK pe3yiabTaT HBOMIONMU. [Ipumepsl mnpucrnocobieHuid y
opraHu3MoB. ApoMop(}o3bl U UINO-aJaNTAIHH.

Bun u BunoobpazoBanue. Kpurepun Buna. OcCHOBHBIE POpPMBI BUI000Pa30BaHMs: TeorpaguueckKoe,
9KOJIOTUYECKOE.

MaxkposBomonusi.  DPopMmbel  dBonmonMH:  (UIETHYECKAs, JAUBEpreHTHas, KOHBEPreHTHas,
napasuiensHas. HeoOpaTuMocTh IBOIIOIIHH.

[IpoucxoxneHnue OT HecNENUATU3UPOBAHHBIX MpeAaKoB. [Iporpeccupyromas crenuanu3anms.
AnanTuBHAs pagraIys.

JdemoHcTpanum:

[TopTpetst: K. JIunnen, XK. b. Jlamapk, Y. {apsun, B. O. Koanesckuii, K. M. bap, O. I'ekkens, O.
Mironnep, A. H. Cesepuos.

Tabmumpsl m cxembl: «Pa3BuTHe opraHmdeckoro Mupa Ha 3emiie», «3apOIbIId MO3BOHOYHBIX
KUBOTHBIX», «Apxeontepukc», «®PopMbl O00pbObl 3a cymiecTBoBaHHME», «EcTecTBeHHBI 0TOOPY,
«MHorooOpa3ue CcOpTOoB  pacTeHwit», «MHorooo6pasue mOpoa  KUBOTHBIXY», «[lomymsiumy,
«MyTanmoHHasi HM3MEHUYUBOCTH», «Apomopdo3sl», «amoamanranmmm»y, «OOmas aereHepanus,
«/IBmxkymme cuibl sBomoruny, «Kapra-cxema mapmpyra mytemectBus Y. Jlapeuna», «boprba 3a
cymectBoBanue», «lIpucnocobneHHocts  opranm3moBy», «leorpaduyeckoe  BuIOOOpa3zoBaHUEY,
«DKOJIOTHYECKOE BI1000pa30BaHUEY.

O6opynoBaHue: KOJUIEKINUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH, HAOOp TIJII0OJ0B U CEMsH,
Koyutekus «[IpumMepsl 3alUTHBIX TMPHUCIIOCOOJICHUN y KUBOTHBIX», MOACIb «OCHOBHBIC HAINPaBICHHS
3BOJIIOIIMMY, 00bEMHAs MOieNb «CTPOCHHE MOJIOBHOT'O MO3Ta MMO3BOHOYHBIX .

buoreorpaduueckas kapta mupa, Komiekius «DopMbl COXPaHHOCTH MCKOMAEMbBIX JKUBOTHBIX U
pactenuit», wmognens ammiukanus —«llepekpéct Xpomocom», BIaxHble Tmpenapatel «Pa3BuTHe
HacekoMoroy», «Pa3purue JArymkn», MUKporpenapat «J{po3oduna» (Hopma, MmyTaruu GopMbl KPbLUIbEB
Y OKpacKH Tena).

JlaGopaTopHble U IPAKTUIECKUE PAOOTHI:

Jlaboparopnas pabota Ne 1. «CpaBHeHHE BUIOB 110 MOPHOIOTUIECKOMY KPUTEPHUIOY.

Jlaboparopuas pabora Ne 2. «Omnucanue MPUCTIOCOOIGHHOCTH OpraHW3Ma U €€ OTHOCHUTEIBHOTO
XapakTepay.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHE )KM3HU HA 3emJie.

JloHay4HBIE IPECTABICHUS O 3apOKICHUM KU3HU. HaydHble rUnoTe3b BOSHUKHOBEHHUS JKU3HH Ha
3emiie: abuoreHes v naHcnepmMus. XuMu4eckas SBOJIONUSA. AGMOTeHHBIH CHHTE3 OPraHUYeCKUX BEIIECTB
U3 HEOPraHM4eCKUX. DKCIEPUMEHTAIbHOE MOATBEPKICHINE XUMUYECKON 3BotonuK. HavanbHble 3Tamnbl
6uonornyeckoi sBomormu. [unoreza PHK-mmpa. @opmupoBanune MeMOpaHHBIX CTPYKTYp H
BO3HMKHOBEHHE IPOTOKIETKU. [lepBble kineTkn M ux 3Boaronus. DopMUPOBAHME OCHOBHBIX T'PYII
’KMBBIX OPTaHU3MOB.

Pa3ButHe xu3HM Ha 3emiie no 3pam U nepuonaM. Karapxei. Apxeiickas U IpOTEpO30iCKas Ipbl.
[laneo3oiickas spa u e€ mnEpUOAb: KEMOPUHCKHI, OPJOBUKCKHM, CUIYPUUCKUH, JIEBOHCKHUH,
KaMEHHOYTOJIbHBIN, IEPMCKHI.

Me3so30iicKas 3pa 1 €€ IepUOAbL: TPUACOBBIN, OPCKUH, METIOBOM.

Kalino3zoiickast 3pa 1 €€ nepuo/ibl: NajJeoreHOBbINA, HEOT€HOBBIN, aHTPOIIOT €HOBBI.



XapakTepucTuka KiuMaTa M TeoJIOTHYecKuX mporeccoB. (OCHOBHBIE ATamlbl HBOJIOLUU
PACTUTENLHOTO M KUBOTHOTO Mupa. ApomMopdo3bl y pacTeHUH U XKUBOTHBIX. IlosiBieHue, pacuseT u
BBIMUPaHUE TPYII )KMBBIX OPraHU3MOB.

CucreMa OpraHM4eCcKOro MUpa Kak OTpak€HUE IBOJIOLUU. OCHOBHBIE CUCTEMATHUECKUE I'PYIIIbI
OpraHU3MOB.

OBOJIIOIMS YeJIOBEKAa. AHTPOIIOJIOrusl Kak Hayka. Pa3BuThe NpeAcCTaBIEHHI O MPOUCXOKIACHUU
yenoBeka. MeToapl Hu3ydeHus aHTpornoreHe3a. CXOACTBaA M Pa3IMuUs  YEJIOBEKA W JKUBOTHBIX.
CucreMaTu4ecKkoe MoJI0KEHNE YETI0BEKa.

JBuxymue cuibl (dakTtopbl) aHTpornoreHe3a. HacnencTBeHHass M3MEHUYHMBOCTh U €CTECTBEHHBIM
ot6op. OO1IeCTBeHHBINH 00pa3 JKU3HU, U3TOTOBICHUE OPYIUH TPy, MBIIIICHHE, PEUb.

OCHOBHBIE CTaJuU W BETBU HBOJIOLMH YEJOBEKA: aBCTpasonuTeku, YenoBek ymensiii, Yenosek
NpAMOXOJAIIMNA, YelloBeK HeaHIepTalbCKui, YesnoBeKk pa3ymMHbIM. Haxonku HCKomaeMbIX OCTAaTKOB,
BpeMs CyIIECTBOBaHHS, 00J1aCTh pacpOCTpaHeHHs], 00BEM rOJIOBHOTO MO3Ta, 00pa3 )KU3HU, OPYAHSL.

Yenoseueckre pacbl. OCHOBHbIE OOINbIIME pachkl: €BpoOINeoHaHas (eBpa3uiickas), HErpo-
aBCTPAJIONIHAS (3KBaTopuaNbHAas), MOHT'OJIOUAHAS (a3marcko-aMepHuKaHCKas). YepTsl
IPUCTIOCOOJIEHHOCTH TPEJCTABUTENCH YEIOBEUECKUX pac K YCIOBHSM CyllecTBOBaHMs. EQuUHCTBO
yenoBedeckux pac. Kputuka pacusma.

JleMoHCTpanum:

[Moptpetsr: ®. Penu, JI. [Tactep, A. Y. Onapun, C. Munnep, I'. FOpu, Y. JlapBus.

Tabnuuer u cxembl: «Bo3HukHOBeHUe COTHEUHOU CUCTEMBbI», «Pa3BUTHE OPraHMYECKOTO MHPay,
«PacturenbHas kietka», «KuBoTHas kierka», «lIpokapuornyeckas kieTtka», «CoBpeMeHHas cucTeMa
OopraHuueckoro mupay», «CpaBHEHHE AaHATOMUYECKHUX YEpPT CTPOCHHUS UeJOBEeKa M UeIOBEKOOOpa3HBIX
00e3bsH», «OCHOBHBIE MECTa NaJCOHTOJOTMUECKUX HAXOAO0K IMPEIKOB COBPEMEHHOI'O 4YelOBEeKay,
«/lpeBHerimme moany, «Jpesaue moan», «llepBbie COBpeMEHHBIE JIIOAN», «HeI0BEeYECKUE pach.

O6opynoBanue: mynspku «lIpoucxoxaenue yenoBeka» (OIOCTHI aBCTpaJONUTEKa, MUTEKAHTPOIA,
HeaH/epTaliblla, KPOMaHbOHIIA), CJICTIKH WM U300pakeHUs] KaMEHHBIX OpYJIUil MepBOOBITHOTO YeIOBEKa
(xamMHU-yoMIIIEpHl, pyOMIIa, CKpebia), reoxpoHojJorudyeckas Tadauma, KouieKus «PopMbl COXPaHHOCTH
MCKOIIA€MbIX )KMBOTHBIX M PACTEHUI.

Tema 3. OpranusMsl U OKpYKalOIas cpeaa.

OKOJOTHSl KaK HayKa. 3aJadyd M pa3feibl 3KOJIOTUH. MeToAbl 3KOJOTMYECKHX HCCIEAOBAHUM.
DKOJIOTUYECKOE MUPOBO33PEHNE COBPEMEHHOIO YEJIOBEKA.

Cpenbl 0OUTaHHS OPraHU3MOB: BOHAs, HA3€MHO-BO3IYIITHASI, TOYBEHHAs, BHYTPUOPTraHU3MEHHASI.

Oxonorudeckue  ¢akropel. Kmaccubukamuss  dKoJoruyeckux — (aKTOpoB:  aOMOTHYECKHUE,
OMOTHYECKUE U aHTPOIIOreHHbIE. [lelicTBHE SKOJIOTHYECKUX (PAKTOPOB Ha OPTaHU3MBI.

Abunorndeckue (hakTopbl: CBET, TeMIlepaTypa, BiaxkHOCTb. Potonepuonusm. Ilpucnocobienus
OpraHU3MOB K JIEMCTBUIO a0noTHYeCKUX (PakTopoB. bruonoruueckue puTMmel.

buotnyeckue ¢axtopsl. Buabl OMOTHMYECKMX B3aUMOJICHCTBUI: KOHKYPEHLUS, XWUIIHUYECTBO,
cum6no3 u ero ¢opmel. IlapasuTusm, koomepauus, MyTyajlu3M, KOMMEHCAIU3M (KBapTHPaHCTBO,
HaXJIEOHMYECTBO). AMEHCanu3M, HeWUTpanu3M. 3HaueHHe OWOTHYECKHUX B3aMMOJCHCTBHMA  AIis
CYILECTBOBAHMSI OPraHU3MOB B IPUPOJIHBIX COOOIIECTBAX.

DKOJIOTMYECKNE XAPAKTEPUCTUKHU MONyasanuu. OCHOBHBIE MOKAa3aTeNn MOIYJSIUU: YUCIECHHOCTD,
IJIOTHOCTh, POKIAEMOCTh, CMEPTHOCTb, MPUPOCT, MUTpalus. JMHAMUKA YUCICHHOCTU MOMYJISIIUU U €€
perynsuus.

JemoHcTpanuu:

[Toptpetsr: A. 'ym6onbar, K. @. Pynbe, O. ['ekkens.



Tabmuubr u cxemsl: kapra «[Ipupomgusle 30HBI 3emim», «Cpeapl OOUTaHHMS OpPraHU3MOBY,
«Doronepuoansm», «llonmymsimumny», «3aKOHOMEPHOCTH POCTa YHMCICHHOCTH TMOMYISIUN HUH(Y30pHHU-
Tydenbkuy», «IIumessie nemnm.

JlaGopaTopHbIe U MPaKTHYECKUE paOOTHI:

Jlabopatopnast pabora Ne 3. «Mopdonoruueckne OCOOCHHOCTH PACTEHHM U3 Pa3HBIX MECT
o0UTaHUS.

Tema 4. Coo01mecTBa H IKOJOTHYECKHE CHCTEMBI.

CoobmiecTBo opranu3MoB — OuorieHo3. CTpyKTypbl OHMOIIEHO3a: BHJIOBas, MPOCTPAHCTBEHHAS,
Tpoduueckas (rumieBas). Bunbi-nomuaanTel. CBsS3u B OMOIICHO3E.

Okonoruyecknue cucrteMbl (9kocuctembl). Ilomsitue 00 9SkocucreMe H  OHOreoleHO3e.
OYHKIMOHANbHbIE KOMIIOHEHTHl 3KOCHUCTEMBI: IMPOJIYIEHTHI, KOHCYMEHTBHI, peayleHThl. KpyroBopot
BEIIECTB M MOTOK 3HEPruM B 3KocucTteMe. Tpoduyeckue (muieBble) YpOBHU 3KocHUCTeMbl. [lurieBbie
nenu u cetd. OCHOBHbIE NOKAa3aTEJIM 3KOCUCTEMBL: OMomacca, MPOIyKIHs. JKOJIOTMUYECKHE THUPaMUIbL:
MPOAYKIMU, YUCICHHOCTH, Onomacchl. CBOMCTBA HKOCHCTEM: YCTOMYHUBOCTh, CAMOPETYIISLIUS, Pa3BUTHE.
Cykueccusi.

[IpuponHble  SKOCHUCTEMBL. DKOCHUCTEMBI 03€p M peK. OKOCUCTEMa XBOMHOIO WM
HIMPOKOJIMCTBEHHOTO Jieca.

AHTpOIIOTEHHBIE  SKOCHCTEMBL.  ATpO3KOCHUCTEMBbI.  YpOoskocuctembl. buomormueckoe u
XO035IUCTBEHHOE 3HAYEHHE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpaszue xkak (¢aktop ycroiiumBoctH sKocucteM. CoxpaHeHHe OHOJIOTHYECKOro
pa3HooOpa3us Ha 3emiie.

Yyenue B. U. Bepnauckoro o Ouocdepe. I'panunbl, coctaB u cTpykTypa Omochepsl. XKXuboe
BemecTBO U ero ¢yHkmuu. OcobGeHHocTH Ouocdepbl Kak To0anbHOM 3KocucTeMbl. JlMHaMuueckoe
paBHOBecue u oOpaTHas CBsi3b B OHochepe.

KpyroBopoTs! BeliecTB U OMOr€OXUMHUYECKHE LIUKIIBI 3JIEMEHTOB (yriiepojia, a30Ta). 30HAJIbHOCTD
o6mnocheprr. OCHOBHBIE OMOMBI CYIITH.

UYenoBeuectBo B Omochepe 3emian. AHTpOINOTreHHbIC H3MEHEHHsS B Owocdepe. [modampHBIC
9KOJIOTHYECKHE MTPOOIIEMBI.

CocymecTBoBaHue TNpUpoabl W ueioBedecTBa. CoxpaHeHHe OHMOpa3HOOOpa3usi Kak OCHOBA
ycroiunBoctd Ouocdepsl. OcCHOBAa pPalMOHAIBLHOTO YHPABIEHUS NPUPOJHBIMH pecypcaMH U HX
ucnosb3oBaHue. JloCTKeHsI OMOJIOTMH M OXpaHa IPUPOIbI.

JdemoHcTpaumuu:

[Toptpetsi: A. JIxk. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuubr u cxemsl: «[lumessle nenu», «bUOLEHO3: cocTaB U CTPYyKTypa», «lIpupoaHbie
coobmectBay, «llenu nutanus», «Ikomoruyeckas nupamuaay, «buocgepa m denosex», «IxocucTema
HIMPOKOJIMCTBEHHOTO Jieca», «IDKOCHUCTEMa XBOMHOro Jiecay», «buoreHo3 Bomoémay», «ATpOLEHO3»,
«IIpuMepHBIE aHTPOIIOT€HHBIE BO3ACHCTBUS Ha MPUPOAY», «BakHEHIIME HWCTOYHUKU 3arps3HEHUs
BO3/lyXa U TPYHTOBBIX BOJ», «IlouBa — BaxkHelIIasi cocTaBisomas onocheps», «PakTopbl Jerpajaiu
nouBy, «llapHukoBbIl 3pdexT», «DakTopbl pagUOAKTUBHOIO 3arps3HeHHus Ouocheps», «OOmas
CTpyKTypa Ouocdepb», «PacmpocTpaneHue xu3HH B Ouocdepe», «O30HOBBIA 3KpaH OHOCHEpH,
«Kpyrosopot yriepoaa B 6uochepe», «kKpyroBopot azota B mpupoze».

Ob6opynoBanue: Mojeib-anIuuKaus «TunuuHele OuoLEeHO3b», Trepbapuil «PacTturtenbHble
coobmiecTBay, Koyuiekmu «buorneHos», «BpeauTenn Ba)KHEWIINX CEIbCKOXO3SHCTBEHHBIX KYIBTYPY,
repOapuy M KOJUIEKIIMM PACTEHUH U KMBOTHBIX, NMPUHAAJIEKAIINE K Pa3HbIM HKOJIOTHUYECKHM TpyIIaM
onHoro Buna, Kpacnas kuura Poccuiickoit deneparun, n300paxeHns 0XpaHsIeMbIX BUAOB PacTeHUN U
KUBOTHBIX.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA IIPOI'PAMMBI T1I0 BUOJIOTMMA HA BA30OBOM
YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHIA

Cornacao ®I'OC COOQO, ycraHaBIMBaIOTCS TPEOOBaHUS K pe3yibTaTaM OCBOCHHS O0YYarOUTUMUCS
MPOTrpaMM CpeTHEro o0IIero 00pa30BaHus: IMYHOCTHBIM, METAIPEIMETHBIM U TIPEIMETHBIM.

JIMUYHOCTHBIE PE3YJIBTATBI

B cTpykType NMYHOCTHBIX Pe3ylbTaTOB OCBOCHHS MpeameTa «buooTHs» BBIAEICHBI CIIETYIONINE
COCTaBJIAIOIIME: OCO3HAHUE OOYYAIOUIMMHCS POCCUHCKON TIpakJaHCKOH HIEHTHYHOCTH — TFOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOATEIFHOCTA U CaMOOTIPEICICHNI0, HAIMYNE MOTHUBAIIUM K O0YyYCHHIO OMOJIOTHH,
L[EJICHANPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHHH JMYHOCTH Ha OCHOBE KIIOUEBBIX IIEHHOCTEH H
UCTOPUYECKHUX TPAJUIMNA pa3BUTHS OMOJOTMYECKOro 3HaHMS, TOTOBHOCTh M CIIOCOOHOCTH 00YyYaromuxcs
PYKOBOJICTBOBATHCSI B CBOCH JIEATEIHHOCTH IIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMH CHCTEME
OMOJOruYecKoro 00pa3oBaHusl, HATMYUE IKOJIOTUYECKOTO MPAaBOCO3HAHMS, CIIOCOOHOCTH CTAaBUThH LENH U
CTPOUTH >KU3HEHHBIC IJIaHbI.

JIMYHOCTHBIE pPe3yNbTaThl OCBOCHHUS mpeameTa «BHoyorus» MOCTUTAlOTCS B €IWHCTBE YUEOHOH H
BOCIIUTATEIbHON JIEATEIIBHOCTH B COOTBETCTBUU C TPATULMOHHBIMH POCCHUHCKUMH COLIMOKYIBTYPHBIMH,
UCTOPUYECKIMHU U JIYXOBHO-HPAaBCTBCHHBIMH IEHHOCTSIMH, NPUHATHIMH B OOIIECTBE IpaBHJIAMH U
HOpPMaMHU TOBEJIEHUS U CIOCOOCTBYIOT MpOIleccaM CaMOIIO3HAHMs, CAMOBOCIIMTAaHUS U CaMOpa3BUTHS,
pa3BUTHS BHYTPEHHEH MO3UIUH JIMYHOCTH, NATPUOTU3MA, YBAXKEHUS K 3aKOHY U MPABOMOPSAAKY, YETIOBEKY
TpyZa ¥ CTapuieMy IMOKOJECHHIO, B3aMHOTO YBaXCHHUsI, OEPEKHOTO OTHOUICHHUS K KYJIBTYPHOMY HACJIEIUIO
U TpaJuIsIM MHOTOHAlMOHAILHOTO Hapoaa Poccuiickoii denepaliyu, Mpupo/ie U OKpYyKarolei cpee.

JIMYHOCTHBIE PE3YJIbTaThl OCBOEHHMsS YydeOHOro rmnpeameTa «bBHOJOTHs» JOKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOMIUXCSI PyKOBOJICTBOBATHCS CPOPMHUPOBAHHOW BHYTPEHHEH MO3UIHEH
JUYHOCTH, CUCTEMOU 1IEHHOCTHBIX OPUEHTAINi1, TO3UTUBHBIX BHYTPEHHUX YOEKIEHHI, COOTBETCTBYIOIINX
TPAIUIMOHHBIM IIEHHOCTSIM POCCHICKOrO O0OIIecTBa, pPACHIMPEHHE >KU3HEHHOTO OIbITa U OIBITa
NeSITETFHOCTH B TIPOIIECCE pealn3allii OCHOBHBIX HANpaBJICHWH BOCHHUTATEIFHOW AEATEIBHOCTH, B TOM
YHCIIe B YaCTH:

1) rpaIaHCcKOro BOCIMTAHUS:

c(hOpMHUPOBAHHOCTh TPAXKIAHCKONH MO3UIMHU OO0YyYaromerocsi Kak aKTHMBHOIO U OTBETCTBEHHOT'O
YJIeHA POCCUIICKOTO 00IIeCTBa;

0CO3HAHHE CBOMX KOHCTHTYIIMOHHBIX TPaB M 00s13aHHOCTEH, YBa)KEHUE 3aKOHA M ITPABOMOPSIKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKOW AESITEILHOCTH MPHU CO3AAHUU YYEOHBIX MPOEKTOB, PELICHUN
y4eOHBIX M MMO3HABATEIbHBIX 3a71a4, BHIIOJHEHUH OMOIOTHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH OIPENENATH COOCTBEHHYIO MO3UIIHIO 110 OTHOIICHUIO K SBICHUSIM COBPEMEHHOM KU3HU
1 OOBSICHATH €€;

YMEHHUE YYUTHIBATh B CBOMX JCUCTBUAX HEOOXOIUMOCTh KOHCTPYKTUBHOT'O B3aUMOJICHCTBUS JIIOACH
C pa3HBIMU YOXKIEHUSMU, KYyJIbTYPHBIMUA LIEHHOCTSMHU U COLIMAJILHBIM MOJIOKEHUEM;

TOTOBHOCTb K COTPYIHHYECTBY B IPOLIECCE COBMECTHOI'O BBIMOJIHEHHS YU€OHbIX, TO3HABATEIbHBIX U
UCCIIEIOBATENIbCKUX 3aJ[ad, YBaKUTEJIBHOTO OTHOIIEHUS K MHEHHIO ONIOHEHTOB MPH OOCYXICHUU
CIIOPHBIX BOIIPOCOB OMOJOTHYECKOTO CO/IEPIKAHNUS;

TOTOBHOCTb K TYMaHUTapHOM U BOJIOHTEPCKOM 1A TEILHOCTH;

2) naTpHOTHYECKOI0 BOCIINTAHUS:

c(hOpMHUPOBAHHOCTh POCCUNUCKOMN T'pa)KAAHCKOW MJIEHTUYHOCTH, MATPUOTU3MA, YBAXKEHUS K CBOEMY
HapoJy, YyBCTBa OTBETCTBEHHOCTH Iepell POauMHOM, ropIocTH 3a CBOM Kpaii, CBOXO PoauHy, CBOM SA3BIK U
KYJIBTYPY, IPOIILTIOE U HACTOSIIIIEE MHOTOHAITMOHAIBHOTO Hapoaa Poccnuy;

[IEHHOCTHOE OTHOIIICHHE K MPUPOJTHOMY HACIEANIO U MaMSITHUKAM MPHUPOJIbI, JOCTIKEeHUsIM Poccun
B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPY/IE;



CIIOCOOHOCTh OLIEHUBATh BKJIAJ POCCHUMCKMX Y4YEHBIX B CTAaHOBJIEHHE M DPAa3BUTHE OHOJIOTHUH,
MOHMMAaHUs 3HAYCHHs] OMOJOTHH B MO3HAHWU 3aKOHOB MPUPOJBI, B KU3HU YEIOBEKA M COBPEMEHHOTO
o0I11eCTBa;

uzeitHas yoex1E€HHOCTb, TOTOBHOCTh K CIYXeHHIO U 3ammre OTeuecTBa, OTBETCTBEHHOCTh 3a €ro
cyas0y;

3) AyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:

OCO3HAaHHE AYXOBHBIX IIEHHOCTEH POCCUIICKOT0 HApOIa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHYECKOTO TIOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallMI0 U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYICh Ha
MOpaJbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

OCO3HAHHUE JUYHOTO BKJIa/Ia B MIOCTPOCHUE YCTOMUUBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOLIEHHE K CBOUM PpOJUTENSM, CO3JaHUI0 CEMbH Ha OCHOBE OCO3HAHHOIO
MPUHATUS LIEHHOCTEH CeMEHOMN KU3HU B COOTBETCTBHHU C TPATUIIUSIMU HapoaoB Poccuu;

4) 3cTEeTUYECKOro BOCIIMTAHMS:

ACTETHUYECKOE OTHOIICHHE K MUY, BKIIIOUAst 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO TBOPUECTBA,
cropTa, Tpy/Ja, OOIIEeCTBEHHBIX OTHOIICHUI;

MOHUMAHWE YMOIMOHAIEHOTO BO3ICHCTBHUS KUBOW MTPUPOJIBI K €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXCHHMIO B Pa3HBIX BHUJAX HCKYCCTBA, CTPEMIICHHE IMPOSBIATH KavyecTBa
TBOPYECKOM JINYHOCTH;

5) ¢usmueckoro BocnuTaHus, (POPMUPOBAHHMS KYJLTYPbl 3I0POBbSI H 3IMOIHOHAJILHOIO
OJ1aronoJryymsi:

MOHUMAHWE U peaju3alus 3J0pOBOr0 W 0Oe30macHoro obpasza KU3HU (370pOBOEC TMHUTAHUE,
coOJroieHre TUTHEHUYECKUX TIPABIII U HOPM, cOajaHCHUPOBAaHHBINA PEXKUM 3aHATHI U OTIbIXa, perysspHast
dbuznyeckas akKTUBHOCTH), OEPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOIICHHUS K COOCTBEHHOMY
(U3UIECKOMY U TICUXUYECKOMY 37]0POBBIO;

MOHMMAaHHUE LIEHHOCTH NPaBUJ HWHIUBUAYAIbHOTO M KOJJICKTUBHOTO OE30MAaCHOrO IMOBEACHHS B
CUTYAIUAX, YTPOXKAIOIINX 3JI0POBBIO U KU3HU JIIOCH;

OCO3HAHHE TTOCIICACTBHIA W HENPHUIATHS BPEIHBIX MPUBBIUEK (YIIOTPEOJICHHS aTKOTOJIsI, HAPKOTHKOB,
KypeHus);

6) TPy10BOr0 BOCTIUTAHUSA

TOTOBHOCTD K TPYAY, OCO3HaHHE LIEHHOCTH MacTepCcTBa, TPYI0JIt00ue;

TOTOBHOCTh K AaKTHBHOW JI€ATEIHHOCTH TEXHOJOTHYECKOW M COLMAJIbHOW HAaIPaBICHHOCTH,
CIOCOOHOCTh MHUIIMUPOBATH, TUTAHUPOBATH U CAMOCTOSITEIHHO BBIITOJHATH TAKYIO JICSITEIILHOCTD;

MHTEpEC K pa3InyHbIM cepaM npodeccuoHalIbHON AesITeIbHOCTH, YMEHHE COBEPIIATh OCO3HAHHBIN
BbIOOp Oyayieit mpodeccuu U peain30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE TIIIAHBI,

TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BaHUIO HA MIPOTSIKEHUH BCEH JKU3HU;

7) 3K0JI0OrHYEeCKOro BOCIIUTAHMS:

HKOJIOTUYECKH 1€1eCO00pa3HOE OTHOIICHUE K MPUPOJIC KaK UCTOYHHUKY KU3HHU Ha 3emiie, OCHOBE €&
CYILECTBOBAHMS;

MOBBIIIICHUE YPOBHS dKOJIOTUYECKOM KYJIbTYphI: IPHOOPETEHUE OMbITA TUIAHUPOBAHUS TMOCTYIIKOB U
OIICHKH MX BO3MO>KHBIX TIOCIIEACTBHIMA JTsl OKPYKAIOMICH Cpebl;

OCO3HaHHME ITI00ATBFHOrO XapaKTepa KOJOrHYeCKUX MPOoOJIeM U MyTel UX pelieHus;

CIIOCOOHOCTh HCTOJNB30BaTh MPUOOpETaeMble MPH W3YUYEHUH OWUONOTMH 3HAHHUA W YMEHHS TPHU
pelieHnr MpoOJieM, CBS3aHHBIX C PAIMOHAIBHBIM  IPUPOJIONOJIB30BaHUEM (COOJIIOICHUE TIPABUII
MOBE/ICHUA B TPUPOJE, HAIMpPABICHHBIX HA COXpPAHEHHE pPABHOBECHS B JKOCHCTEMax, OXpaHy BHJIOB,
aKocHucTeM, Onochepsl);

AKTUBHOE HENpUATHE ACHUCTBUM, NMPUHOCAIIMX BPEJ OKPYXKAIOIIEW NPUPOIHOW Cpene, yMEHUe
MPOTHO3UPOBATh HEOMATONMPHUATHBIE HKOJOTHUECKHE TOCIEICTBUS MNPEANPUHUMAEMBIX OCHCTBUI U
MpeI0TBpAaIIaTh UX;



HAJIMYUE Pa3BUTOrO 3KOJOTUYECKOTO MBIIUICHHUS, SKOJIOTHUYECKON KYIbTYpBI, OINbITa AESITEIbHOCTU
DKOJIOTMYECKON  HAMpaBJICHHOCTH, YMEHHS  pPYKOBOJCTBOBAThCS HMHU B  [IO3HABATEIbHOM,
KOMMYHHUKATHBHOW W COIMAJIBHOW IMPaKTHUKE, TOTOBHOCTH K YYaCTHUIO B NMPAKTHYCCKOH NeSITeITbHOCTH
9KOJIOTMYECKON HaNpaBIeHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAYKU
U OOIIECTBEHHON MPAaKTUKH, OCHOBAHHOTO HA JUAJIOTE KYJIbTYp, CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO
MeCTa B MOJIUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE SI3bIKOBOM M YUTATEIBCKON KYJIBTYPHl KaK CpPEJCTBA B3aUMOJCHCTBUS MEXKIY
JIOJIbMU ¥ TTIO3HAHUS MUDA;

MMOHUMAaHHE CTIeIU(PUKHA OMOJIOTUU KaK HAyKH, OCO3HAHUS e€ posid B (JOPMUPOBAHUH PAIIOHATBHOTO
HAyYHOTO MBIIUICHUS, CO3/IaHUU LIEJIOCTHOTO MpPEJCTaBiIeHUsS 00 OKpYXKAIOIIEM MHpEe KaK O €IUHCTBE
MPUPOJIBI, YENIOBEKa W OO0IIeCTBa, B TMO3HAHWW TMPUPOTHBIX 3aKOHOMEPHOCTEW M pEIIeHUU MpodieM
COXpaHCHHS PUPOJTHOTO PABHOBECHS;

yOeKAEHHOCTh B 3HAYUMOCTU OHMOJOTHH ISl COBPEMEHHON LMBHUIM3ALMU: OOECIEUYEHUs HOBOTO
YPOBHS Pa3BUTHS MEIUIMHBI, CO3JJaHUE MEPCIICKTUBHBIX OMOTEXHOJIOTUM, CTIOCOOHBIX PEIlaTh PeCypCHBIC
POOJIEMBI Pa3BUTHS YEJIOBEUYECTBA, MOWCKA IyTeH BBIXOJAa W3 TI00ATBHBIX JKOJIOTHYECKHX MPOOJIeM U
obOecrieyeHHsT Tepexola K YCTOMYMBOMY pa3BUTHUIO, PAIMOHATBHOMY HCIIOJNB30BAHUIO TMPUPOTHBIX
pecypcoB 1 (hOPMHUPOBAHHUIO HOBBIX CTAHAAPTOB JKU3HH;

3aMHTEPECOBAHHOCTD B MOJTYYEHUHU OMOJIOTMYECKUX 3HAHHUM B IEJIAX MOBBILICHUS OOLIEH KYIbTYpBI,
€CTECTBEHHO-HAYYHOM TIpaMOTHOCTH, KaK COCTaBHOM dYacTH  (PYHKIMOHAIBHOM  T'paMOTHOCTH
oOydaromuxcsi, GopMupyeMoi Py U3YICHUH OMOJIOTHH;

MOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHUS, UCIIOIb3YyEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
UCIIONIb30BaTh TOJy4YaeMble 3HAHUSA JUIA aHaiu3a W OOBSICHEHHUS SBICHUI OKPYXKAIOUIeTo MHpa U
MPOUCXOAIINX B HEM W3MEHEHWH, YMEHHE JejaTh OOOCHOBaHHBIC 3aKIIFOUCHUS Ha OCHOBE HAYYHBIX
($aKkTOB ¥ UMEIOIIMXCS TaHHBIX C IEIBIO MOJIyYeHUs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIIOJB30BaTh OHMOJOTHMYECKHE 3HAHUS JJIA PEIICHUs MpoOieM B
PCATBHBIX KU3HECHHBIX CHTYAIHSIX;

OCO3HAHME IIEHHOCTH HAYy4YHOH MJESITeNbHOCTH, TOTOBHOCTb OCYIIECTBISITh TMPOEKTHYIO U
HCCJICIOBATEIILCKYIO IS TeILHOCTh HHANBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUIO M CaMOOOPa30BaHUIO, K AKTUBHOMY
MOJTyYEHUIO HOBBIX 3HAHUI 1O OMOJIOTHH B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMH.

METAINIPEJMETHBIE PE3YJIbTATBI

MeTtanpeameTHble pe3ylbTaThl OCBOEHUSI yuyeOHOro mpeamera «buonorus» BKIIOYAIOT: 3HAYUMbIE
uist  (OPMUPOBAHHMS ~ MHUPOBO33PEHUS  OOYYAIOIIUXCS  MEXKAWCHUILTMHAPHBIE  (MEXIIPEIMETHBIC)
oOleHay4YHblEe TOHATHSA, OTpPa)AaroIIME ILEJOCTHOCTh HAYYHON KapTHHBI MHpa U cleuu(uKy METOJOB
MO3HAHUS, HCIOJNB3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPrus, sIBJICHUE, MpOIecCc, CUCTEMa,
Hay4HbIH ()aKT, NMPHUHIMII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIelOoBaHHE, HaOIIOICHHE,
U3MEpEeHUe, OKCIEPUMEHT U JpYrux), YyHUBEpcalbHble y4yeOHble JAeicTBUsS (IIO3HABaTEJIbHbIE,
KOMMYHUKATUBHBIE, PETYIATUBHEIE), oOecrieunBaromuye GopmMupoBanue QyHKIIHOHAIBHON IPaMOTHOCTH U
COLIMANIBHOM KOMIIETEHIIMH OOYYaOUIMXCs, CIIOCOOHOCTh OOYYaIOIIMXCSl HCIIOJIb30BaTh OCBOCHHBIC
MEXIUCUUIUIMHAPHBIE, MHPOBO33PEHUECKHWE 3HAHMS W yHUBEpcajbHble ydeOHble JIeWCTBUS B
MO3HABATEJIbHON U COLIMAIbHON MTPaKTHUKE.

MertanpeaMeTHble pe3ylnbTaThl OCBOCHMSI MPOrpaMMbl CPEAHEro OOLIETO 00pa30BaHUS JIOJIKHBI
OTpaXkaTh:

OBiaeHHe YHHBEPCAJbHBIMH Y4eOHBIMH N03HABATEIbHBIMM /ICHiCTBUSIMH

1) 6a3oBble JOrHYecKHE IeHCTBHUS:



CaMOCTOSITENIbHO (POPMYIUPOBAThH U aKTyaJIU3UPOBATh MIPOOIIEMY, pacCMaTpuBaTh €€ BCECTOPOHHE;

UCTOJIb30BaTh NPU OCBOEHUM 3HAHMHA MPHUEMBI JIOTUYECKOTO MBIIUICHUS (aHalu3a, CUHTE3a,
CpaBHEHUs, Kiaccu(uKamuu, 0O000MICHHsT), PACKPBIBATE CMBICI OHOJOTHYECKUX TOHATHHA (BBIACIATH UX
XapaKTepHbIe MPU3HAKU, YCTAHABIUBATD CBSI3U C IPYTUMHU MOHATHIMH);

OTpeNeNATh LeIH JIEATENbHOCTH, 3aJaBasi MmapaMeTpbl U KPUTEPUU HUX JOCTHXKEHHs, COOTHOCHUTh
PE3YIABTATHI ACSITETLHOCTH C TIOCTABICHHBIMH EJISIMU;

UCIIOJIb30BaTh OMOJIOrMUECKHE MOHATHS ISl 00bsICHEHUS (DAKTOB U SIBJICHUI KUBOU MPUPOJIbI;

CTPOUTH JIOTUYECKUE paACCyX ACHHUS (MHAYKTUBHBIC, NEAYKTUBHbBIE, [0 AaHAJOTHH), BBIABIATH
3aKOHOMEPHOCTH M TMPOTUBOPEUHsT B pacCMAaTPUBAEMBIX SBJICHHUSIX, (OPMYIHPOBATH BBIBOABI U
3aKTFOYCHHUS;

NPUMEHSTh CXEMHO-MO/IETIbHBIE CPEACTBA IS MPEJICTABICHUS CYIIECTBEHHBIX CBSA3EH M OTHOIICHUI
B U3Y4aeMbIX OMOJIOTHYECKUX 00BEKTAX, a TAKKE MPOTUBOPEUNI pa3HOTO POJia, BHISIBICHHBIX B PA3IMYHBIX
WHGOPMALIMOHHBIX UCTOYHUKAX;

pa3pabaTbiBaTh IUIAaH pPEUICHHS TMPOOJIEMBI C Y4ETOM aHajdM3a HMEIOIIMXCS MAaTepHUalIbHBIX W
HEMaTepUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JIEATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB LIEJSIM, OLICHUBAThH
PUCKH TTOCIIEACTBUH I€ATEIBHOCTH;

KOOPJMHHUPOBATH U BBIMIOJIHATE PaOOTY B YCIOBUSIX PEATbHOTO, BUPTYAIBHOTO U KOMOMHUPOBAHHOTO
B3aHMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIICHHUE [IPH PEIICHUU KU3HEHHBIX MPOOIeM.

2) 6a30BbIe HCCJIE0BATEIbCKIE 1€ CTBHS:

BJIAJIETh HAaBBIKAMH YYeOHO-HMCCIENOBATEIBCKOW M  TPOEKTHOW JAESATEIbHOCTH, HaBBIKAMHU
paszpelieHus npodiieM, CIOCOOHOCTHIO M TOTOBHOCTBIO K CaAMOCTOSITEIbBHOMY IOMCKY METOJIOB pPEIICHUS
MPAKTHYECKHX 33724, IPUMEHEHHUIO PA3IMYHBIX METOJIOB MO3HAHUS;

UCTIOJIB30BaTh PA3JIMYHbIC BUBI JESTEIFHOCTH 110 TIOJTYYSHHUIO HOBOTO 3HAHHMS, €T0 MHTEPIIPETAIHH,
npeoOpa3oBaHUI0 U TPUMEHEHHUI0 B Y4YEOHBIX CHUTyalMsiX, B TOM YHCJIE IMPH CO3JaHUM Y4EOHBIX H
COLIMAJIBHBIX MPOEKTOB;

dbopMHpOBAaTE HAYYHBI THI MBIIUICHUS, BIAJAETh HAYYHOW TEPMHUHOJOTHEH, KIFOYCBBIMHU
MOHSTUSIMH U METOJIaMU;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIC 3a/1a4H B 00pPa30BATEIBHON NEATETBHOCTH U KHU3HEHHBIX
CUTYaIusX;

BBISIBJISITH TPUYMHHO-CIICACTBEHHBIE CBS3M M aKTYalIM3UpPOBATh 3aJady, BBIIBUTATh TUIOTE3y €&
pelieHusi, HaXOAWTh AapTyMEHTHI JJIs JIOKA3aTeNbCTBA CBOMX YTBEp)KICHHI, 3aJaBaTh MMapaMeTpbl U
KPUTEPUU PELICHHUS;

AHAM3UPOBATh TONYYEHHBIE B XOJE PEUICHHs 3aJadyd Pe3yJlbTaThl, KPUTUYECKU OILICHUBATh UX
JIOCTOBEPHOCTh, TPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CHUTYAIIUsIM, OIIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYILIECTBIISITh ~ LIEJICHANIPABIICHHBIM TIOMCK TEpeHoca CpPeACTB M CHOCOOOB JICHUCTBUS B
poeCCHOHANBHYIO CPENY;

yYMETb MIEPEHOCUTh 3HAHUS B T03HABATEIbHYIO M IPAKTUYECKYIO 00J1aCTH KU3HEACATEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MMPEIMETHBIX 00JIaCTeiH;

BBIIBUTaTh HOBBbIE MJIEU, MpeJylaraTh OPUTMHAIbHBIE MOAXOAbl U PEUIEHUs, CTaBUTh MPOOJIEMbl U
3aJlauu, IOMyCKaloIue aJbTepPHATUBHBIEC PEILICHHS.

3) pa6ora ¢ nngopmanueii:

OPHUEHTHPOBATHCA B PA3IMYHBIX HCTOYHWMKAX WH(MOpMaIuu (TeKcTe y4yeOHOTrO MOocOoOHs, HaydyHO-
HOMYJISIPHOM JTUTepaType, OMOJIOrMYECKUX CIOBApsSIX U CIPABOYHUKAX, KOMIBIOTEPHBIX 0a3axX NaHHBIX, B
HuTepHeTe), aHAIM3UPOBAaTh HMHGOPMAIMIO PA3IMYHBIX BUAOB M (OpM TpencTaBICHHS, KPUTHYCCKU
OILICHUBAThH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUHBOCTH;



(opMynHpOBaTh 3alPOCHl U IPUMEHSTH PA3JIMYHbIE METOABI IPH MOUCKE U 0TOOpE OHOIOrHYECKON
UHpOpMaLUU, HEOOXOAMMOH [T BBIMOJIHEHUs YUeOHbIX 3aj1ay;

npuoOpeTaTs  ONBIT  KCIOJIb30BaHUS  MH()OPMAIMOHHO-KOMMYHHUKATHBHBIX  TEXHOJIOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTUBHOI'O UCIOJIb30BAHUS PA3JIUUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSATENIbHO BBIOMPATh ONTHUMAJIbHYIO (DOpMY MpeaCTaBIeHHs OMOJOrMYecKord HH(pOpManuu
(cxeMbl, rpauKH, JUarpamMmbl, TAOIHUIIbI, PUCYHKH U JAPYTOe);

UCIOJIb30BaTh Hay4HbIN SA3bIK B KA4eCTBE CpeJCTBA IpU paboTe ¢ OGHonornyeckoil mHpopmanuei:
OPUMEHATh XUMUYECKHe, (PU3HMUecKue U MaTeMaTW4ecKHe 3HaKu U CHUMBOJIBI, (opMyIbl, abOpeBHuatypy,
HOMEHKJIATypy, UCIIOJIb30BaTh U MPe0Opa30BhIBaTh 3HAKOBO-CUMBOJIMUYECKUE CPEICTBA HATIIAHOCTH;

BJIaJIeTh HABbIKAMM DPACIO3HABAHMSA M 3alIUThl HWHGpOpMaMK, HH(YOPMAIMOHHON Oe30macHOCTH
JIMYHOCTH.

Osgi1aieHHe YHHBePCAJbHBIMUA KOMMYHUKATHUBHBIMU e CTBUSIMM:

1) o0menne:

OCYIIECTBIISAITh KOMMYHHUKallMd BO BCEX cC(epax >XU3HU, aKTUBHO YYacTBOBAaTh B JHAJIOTE WU
JUCKYCCHM IO CYIIECTBY OOCyXJIaeMoi TeMbl (YMEHHME 3aJaBaTh BOIPOCHI, BBICKAa3bIBaTh CYKICHHUS
OTHOCHUTEJIHO BBIIIOJHEHUS MPEIaraéMoil 3a1auy, YYUThIBaTh MHTEPECHl U COIVIACOBAHHOCTH IMO3ULUI
JIPYI'MX YYaCTHMKOB JIMAJora WiIN JUCKYCCUH);

pacrio3HaBaTh HeBepOalbHbIE CpeICTBA OOIICHUS, IOHUMATh 3HAYEHHE COLMAJbHBIX 3HAKOB,
NPEINOChIIIOK BO3HMUKHOBEHUS KOH(MJIMKTHBIX CHTyallud, YMETh CMST4aThb KOH(QUIMKTBI W BECTH
IIEPErOBOPBHI;

BJIAJIETh PA3JIMYHBIMU CIIOCOOAMU OOIIEHMS M B3aUMOJCHCTBUSA, MOHMMAThb HAMEPEHUS APYrux
JFO/ICH, TIPOSIBIISITh YBAXKUTEIBHOE OTHOIIECHHE K COOECETHUKY M B KOPPEKTHOH (opme (HopMyarpoBaTh
CBOM BO3PAXKECHHUS;

pa3BEPHYTO U JJOTMYHO U3J1araTh CBOIO TOUKY 3PEHUS C HCIIOIb30BAHUEM S3BIKOBBIX CPE/ICTB.

2) cOBMECTHAsI 1eSITeJIbHOCTh:

IOHUMAaTh U MUCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHAMBHUIYaIbHON pabOThl NPHU pEIICHUN
Ounonornyeckod  mpoOieMbl, OOOCHOBBIBATH  HEOOXOAMMOCTh NPUMEHEHHs TPYIIOBBIX  (hopm
B3aMMOJICHCTBUS MPU pPEeLICHUH yueOHO! 3a/1auH;

BBIOMpAaTh TEMAaTHMKy M METOJbl COBMECTHBIX JEHUCTBHMM C Yy4€TOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH Ka)/10T0 4WICHA KOJUIEKTUBA;

NPUHUMATh 1IEJI1 COBMECTHOH J1€ATEIbHOCTH, OPIraHU30BbIBAThE M KOOPAMHUPOBAThH JIEHCTBUSA IO €€
JIOCTH)KEHUIO: COCTABIIATH IUIAH IEUCTBHIM, paclpeesiaTh poJid ¢ y4ETOM MHEHUI Y4aCTHUKOB, 00CYKAaTh
pe3yJbTaThl COBMECTHON pabOTBHI;

OLICHUBAaTh KayeCTBO CBOETr0 BKJIAaJa M KAXKAOIO yYaCTHHKAa KOMaHAbl B OOLIMH pe3ynabTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TPOEKTHl, OLEHUBAThb MJAE€U C TO3UIMM HOBU3HBI, OPUTHMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIIATh IO3UTHBHOE CTPATErMYECKOE IIOBEJECHUE B PA3JIMYHBIX CUTYalUsX, IPOSBIATH
TBOPYECTBO U BOOOpaK€HUE, ObITh MHUIIMATHBHBIM.

OBJaieHNe YHUBEPCAJIBLHBIMH PeryIsTUBHBIMH el CTBUSIMH:

1) camoopranmu3anus:

UCIOJIb30BaTh OMOJIOTMYECKHE 3HAHMS JUIS BBIABIECHUS NPOOJIEM M UX PELICHHS B KU3HEHHBIX U
y4EOHBIX CUTYyalLlUsX;

BbIOMpaTh HA OCHOBE OMOJIOTMUYECKUX 3HAHUI 11€JIEBbIE U CMbBICIIOBbIE YCTAHOBKH B CBOUX JEHCTBUSIX
U MOCTYNKaX M0 OTHOLIEHHIO K KMBON MPUPOE, CBOEMY 3/I0POBbIO U 3[JOPOBBIO OKPYKAIOLIHX;

CaMOCTOSATEIIBHO OCYIIECTBIISITh MMO3HABATEIbHYIO JEATEIBHOCTb, BBISBIATH MPOOJIEMBI, CTABUTH U
dbopMynupoBaTh COOCTBEHHBIE 3a/1a4U B 00Pa30BaTEIbHON JESATEIIbHOCTH U KU3HEHHBIX CUTYalIUAX;

CaMOCTOSATEJIBHO COCTaBJATh IUIAH PpELICHUs MpoOJeMbl € Y4ETOM HMEIOIUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH M MPEIOYTCHUH;



J1aBaTh OLIEHKY HOBBIM CUTYaLlUsM;

pacmupsaTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;

JIe1aTh OCO3HAHHBIN BBIOODP, apryMEHTUPOBATh €70, OpaTh OTBETCTBEHHOCTD 3a PELICHHUE;

OLICHUBATH MIPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO MIUPOKOHN SPYIUIIMU B Pa3HBIX OOJIACTAX 3HAHHM,
MTOCTOSTHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHbD.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, BHOCUTb KOPPEKTUBBI B I€SATEIBHOCTD, OLICHUBATH COOTBETCTBUE
PE3yNbTATOB LIEIISAM;

BJIQ/ICTh HAaBBIKAMU T[I03HABATEIHHOW pEQIIEKCUN KaK OCO3HAHUS COBEpIIAEMBIX JEUCTBUH U
MBICJIUTEIIBHBIX TPOIIECCOB, X PE3YJIBTATOB M OCHOBAaHUI, HCIIOIB30BATh MPUEMBI pEIICKCHHU IJISI OLICHKU
CUTYaIluH, BBIOOpa BEPHOTO PELICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATH PEILIEHUS 110 UX CHUKECHMUIO;

MIPUHUMATh MOTUBBI U APTYMEHTBI APYTUX MIPU aHAJIU3E PE3YIIBTATOB JEATEIbHOCTH;

3) npuHsATHE Ce0s U APYTUX:

MPUHUMATH Ce0sl, MOHMMAas CBOU HEJOCTATKH U JJOCTOMHCTBA,

MIPUHUMATh MOTUBBI U APTYMEHTHI APYTUX MPU aHAJIU3E PE3YIHTATOB AEATEIBHOCTH;

pHU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKY;

pa3BUBaTh CIIOCOOHOCTHh TOHUMATh MUP C TIO3UITUH JPYTOTO YEIOBEKa.

IMPEAMETHBIE PE3YJIBTATbBI

[IpenmeTHbIe pe3ynbTaThl ocBoeHUs mporpammbl COO mo Ouonoruu Ha 6a30BOM YPOBHE BKIFOUYAIOT
crierupuIecKue st yaeOHoro mpeamera «buonorus» HaydHbIe 3HAHUS, YMEHHS M CIIOCOOBI ICHCTBUH 110
OCBOCHHIO, MHTEPIIPETAllMM U MPeoOpPa3OBaHUIO 3HAHUM, BHUABI JAESITEIBHOCTHU MO IOJIYYEHHUIO HOBOTO
3HaHWS ¥ TPUMEHEHUIO 3HAHWA B Pa3IMYHBIX yUEOHBIX CUTYAIUSX, a TAKKE€ B PEANbHBIX KU3HEHHBIX
CUTYaITUsX, CBA3aHHBIX ¢ OWojorueil. B mporpamMMe mpeaMeTHBIE pe3ysIbTaThl MPEACTABICHBI IO TOJaM
00yJeHwUsI.

[IpenMeTHBIE pe3ynbTaThl OCBOCHHS yueOHOro mpenmera «buomorus» ¢ 10 knacce HOMKHBI
OTpaKaTh:

c(hOpMHUPOBAHHOCTH 3HAHHUM O MECTE U POJIHM OMOJOTUU B CUCTEME HAYUYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B (pOpMHpPOBAaHUY COBPEMEHHOU €CTECTBEHHO-HAYYHOW KApTUHBI MUPA U HAYYHOTO MUPOBO33pPEHUS,
0 BKJIAJIC POCCHMCKHX M 3apyOeKHBIX YUEHBIX-OMOJOTOB B pa3BUTHE OWOIOTHH, (PYHKIIMOHAIBHON
IPaMOTHOCTH YeJIOBEKa JJIsl pelIeHUs )KU3HEHHBIX 3a]1aY;

YMEHHE PacKphIBaTh COJIEp)KaHUe OMOJIOTMYECKUX TEPMHUHOB U TMOHSATHH: KU3Hb, KJIIETKA, OPTaHU3M,
MeTabonm3M (0OMEH BEIIECTB W IPEBpAlllCHHE JHEPruM), TOMEOCTa3 (CaMoOperyisius), ypOBHEBas
OpraHu3aIus KUBBIX CHCTEM, CAMOBOCIIPOU3BEICHUE (PENPOAYKIINS), HACIEACTBEHHOCTh, H3MEHUYUBOCTD,
pPOCT U pa3BUTHE,

yYMEHHE H3JaraTth OMOJIOTHYECKHEe TEOpuH (KIETOYHAsl, XpPOMOCOMHAsI, MyTal[MOHHAs, LIEHTpabHas
JIoTMa MOJICKYJIsipHOU Oumonorun), 3akonel (I. Mennpens, T. Moprana, H. U. BaBunoBa) u ydenus (o
IIEHTpaxX MHOT000pa3us M MPOUCXOXKIACHUS KyIbTypHBbIX pactenuii H. Y. BaBumnosa), onpeaensTs rpaHUIbI
UX IPUMEHUMOCTH K KMBBIM CHCTEMaM;

YMCHHE BJIAJICTh METOJAMH HAyYHOTO TMO3HAHUS B OWOJIOTMH: HAONIOJCHHE M OIHMCAHHUE JKUBBIX
CHUCTEM, MPOIIECCOB U SIBICHMIA, OpraHU3aIlysl U MPOBeJACHNE OMOIOTHYECKOro SIKCIIEPUMEHTA, BbIIBH)KEHUE
TUTOTE3bl, BBISABICHUE 3aBHUCHUMOCTH MEXIY HCCICAYEeMBbIMU BEITUYMHAMU, OOBSICHEHHE MOIY4YECHHBIX
pe3yNIbTaTOB, HCIIOJIb30BAHHBIX HAyYHBIX TIOHSATHH, TEOPHA W 3aKOHOB, YMEHHE JejaTh BBIBOJBI Ha
OCHOBaHUU MOJTYYEHHBIX PE3YJIbTAaTOB;

YMEHHE BBIACIATH CYIIECTBEHHBIE TMPU3HAKH BHPYCOB, KIETOK TMPOKAPHOT U IYKAPHUOT,
OJIHOKJICTOYHBIX M MHOTOKJIETOYHBIX OpPTaHU3MOB, OCOOCHHOCTH TIIPOIIECCOB: OOMEHA BEIISCTB U



MpEeBpalIeHHs PHEPTUU B KJIETKe, (POTOCUHTE3a, MIIACTUYECKOT0 M SHEPreTUYECKOro 0OMeHa, XeMOCHHTE3a,
MHUTO3a, Me103a, OIJIOJJOTBOPEHHUSI, PA3MHOKEHUS, HHIMBUTyaTbHOTO Pa3BUTHUsI OpraHu3Ma (OHTOTeHE3);

YMCHHE TPUMEHSTH MMOJIYYCHHBIC 3HAHUS JJIST OOBSICHEHUS OMOJIOTMYCCKUX TPOIECCOB W SIBJICHHIA,
JUTSL IPUHSTHUSA TPAKTUYECKUX PELICHUI B MOBCEIHEBHOW >KHU3HHM C IENbl0 olecrieueHus 0e30MacHOCTU
CBOETO 3JI0pOBbsI M 3/0POBbSl OKpYKAlOIIMX JItOJeH, COOMIOJEHUS HOPM TI'PaMOTHOTO IIOBEJCHUS B
OKPY’KaIoIIeH IPUPOTHON cpefie, MOHUMaHNEe HEOOXOJUMOCTH MCIIOIb30BaAHUS IOCTHKEHUI COBPEMEHHOM
OMOJOTUU ¥ OMOTEXHOJIOTUH JIJISl pallMOHAILHOTO MPUPOAOIIOJIb30BAHNUS;

YMEHHE pellaTh dJeMEHTApHbIE TeHETUYECKHE 3aJauyd Ha MOHO- M JUTHOPHIHOE CKpeIIMBaHHE,
CIEIUICHHOE HAaCJEeJ0BaHUE, COCTABISTh CXEMbl MOHOTMOPHIHOIO CKpEIIMBaHUS i MpeacKa3zaHus
HACJIETOBaHU MPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBIIOJHATh Ja0OpaTOpHbIE U MpPaKTUYECKHUE paboThl, COONIOAATH MpaBWia MpU paboTe c
y4eOHBIM U JJa0OpaTOPHBIM 000PYAOBAHUEM;

YMEHHE KPUTHYECKH OICHUBATh U UHTEPIPETHPOBATh UH(DOPMAIIMIO OUOIIOTUYECKOTO COACPKAHMS,
BKJTIOYAIOIYIO TICEBAOHAYYHBIC 3HAHMUSA W3 PA3UYHBIX MCTOYHHKOB (CPEICTBA MacCOBOW MH(OpMAILUH,
HAyYHO-TIOMYJISIPHBIE MaTepHalbl), STUYECKHE aCIMEKThl COBPEMEHHBIX HCCIEIOBaHUN B OHOJIOTHH,
MEIUINHE, OMOTEXHOJIOTHH;

yMEHHUE CO03/1aBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHBIE COOOIIEHHUs, 00001I1as OUOJIOTHYECKYIO
nHGOPMAIIMIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HCIIOIH30BATh MOHATHIHBIN anmnapaT OMOIOTHH.

[IpenmeTHble pe3ynbTaThl OCBOEHHs y4yeOHOro mpeamera «buonorus» ¢ I1 Kaacce NOIKHBI
OTpaxkatTh:

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE U POJIHM OMOJOTUU B CUCTEME HAYUYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B (pOpMHpPOBAaHUH COBPEMEHHOU €CTCCTBCHHO-HAYYHOW KapTUHBI MUPA U HAYYHOTO MUPOBO33pPEHUS,
0 BKJIAJ€ POCCUHCKUX U 3apyOeHBbIX YUEHBIX-OMOJOTOB B pa3BUTHE OHOJOTHH, (YHKIMOHATBHON
TPaMOTHOCTH Y€JIOBEKa JJIsl pelIeHUs )KU3HEHHBIX 3a]1a4;

YMEHHE pPaCKphIBaTh COJEpKaHUE OWOJIOTHUECKUX TEPMUHOB W TIOHATHW: BUJ, TOITYJISIIHS,
reHO(OHJ, HBOJIOLMSA, MABIKYIIUE CUIIBI ((aKTOpPbI) 3BOJIOLWHU, MPUCIOCOOIEHHOCTh OPraHHU3MOB,
BU1000pa30BaHuE, SKOIOTUYECKHE (PAKTOPBI, SKOCHCTEMA, MPOIYIEHTbI, KOHCYMEHTHI, PEIyLEHTHI, IeTH
MATaHUs, YKOJIOTUYECKas MUpaMKia, OMOTeoIeH03, onocdepa;

YMEHHE H3JIaraTh OuoNorHmueckue Teopuu (dBomroIMoHHAs Teopus Y. JlapBuHa, CHUHTETHYECKas
TEOpHsI BOJIIOIMH), 3aKOHBI M 3aKOHOMEPHOCTU (3aponbiieBoro cxojctBa K. M. bapa, uepemoBanus
TJIaBHBIX HampaBiieHnid u myter oo A. H. CeseprioBa, yuenus o 6uocdepe B. U. Bepuanckoro),
OTIPEICIIATh TPAHUIIBI UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHUE BJaJleTh METOAAMH HAyYHOTO TO3HAaHUS B OMOJIOTHH: HAOJIOJEHUE M ONHCAHHE >KUBBIX
CHCTEM, MPOLIECCOB U SIBICHUI, OpraHU3allMsl ¥ MPOBeIeHNE OMOJIOrMUYECKOro SKCIIEPUMEHTA, BBIABUKECHHE
TUTOTE3bl, BBISABICHUE 3aBHUCHUMOCTH MEXIY HCCIEAYEeMBbIMU BETUYMHAMU, OOBSICHEHHE TMOIYy4YECHHBIX
Pe3yNIbTaTOB, HWCIIOJIb30BAHHBIX HAy4YHBIX TOHSATHH, TEOpUH W 3aKOHOB, YMEHHE JeJNaTh BBIBOJLI Ha
OCHOBaHUU MOJTYyYEHHBIX PE3YIbTATOB;

YMEHHE BBIJCIATH CYIICCTBCHHBIC TPU3HAKU CTPOCHUS OWOJOTHYEeCKHX OOBEKTOB: BHUJIOB,
HOMYJIALMNA, TPOAYUEHTOB, KOHCYMEHTOB, PEIYyLEHTOB, OHOr€OLIEHO30B M SKOCUCTEM, OCOOCHHOCTH
NpPOIIECCOB:  HACJIEICTBEHHOH  M3MEHYMBOCTH,  €CTECTBEHHOTO  OTOOpa,  BHJI000pa3oBaHMA,
IpUCTIOCOOJICHHOCTH OPraHU3MOB, JIEHCTBUS SKOJIOTUYECKHUX (PAaKTOPOB HAa OPTaHU3MBI, IEPEHOCA BEIIECTB
U TOTOKAa SHEPruu B HKOCUCTEMAaX, AHTPOIOICHHBIX H3MEHEHHMH B 3KOCHCTEMax CBOEH MECTHOCTH,
KPYroBOpOTa BEIECTB U OMOr€OXMMUYECKUX LIUKIIOB B Orocdepe;

YMCHHE TPUMEHSTH IMOJIYYCHHBIC 3HAHUS JJISI OOBSICHEHUS OMOJIOTHYCCKUX TPOI[ECCOB U SIBICHUH,
JUTSL IPUHSATHUS TMPAKTUYECKUX PELICHUI B MOBCEIHEBHOW KM3HM C IENbl0 olecrieueHus 0e30MacHOCTH
CBOETO 3JI0pOBbSI M 3/0POBBSl OKPYXKAIOMIMX JIIOJEH, COOJIOJEHUS HOPM TI'PaMOTHOTO TIIOBEACHHUS B
OKPY’KaoIIeH IPUPOTHON Cpefie, MOHUMaHue HEOOXOIUMOCTH HCIIOIB30BaHUS TOCTHKEHUN COBPEMEHHOU
OMOJIOTUY TSl pallMOHATILHOTO MPUPOAOIONB30BaAHNUS;



YMEHHE pelIaTh dJEMEHTapHbIe OMOJIOTUYECKHE 3a/a4yH, COCTABIATH CXEMBI NIEpPEHOCA BEUIECTB U
SHEPTUM B dKOcHUCTeMax (MU MUTAHUA);

YMCHHE BBITIOJHATE JaO0OpPaTOpHBIE M TpaKTHYECKHUE PaboThl, COONIOAATh MpaBuia Mpu padoTe C
y4eOHBIM U JJa0OPaTOPHBIM 000PYAOBAHUEM;

YMEHHE KPUTHYECKH OICHUBATh U MHTEPIPETHPOBATh HH(DOPMAIINIO OUOIIOTUYECKOTO COACPKAHMS,
BKITIOYAIONIYIO TICEBJIOHAYYHBIC 3HAHHS M3 PA3IMYHBIX UCTOYHUKOB (CpEICTBAa MaccOBOW WH(pOpMAIUH,
HAYYHO-TIOMYJIIPHBIE ~ MaTepHaibl),  pacCMaTpUBaTh  TJOOAJBHBIE  DKOJOTHYECKUE  MPOOIIEMBI
COBPEMEHHOCTH, (HOPMUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

yMEHHE CO0371aBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHBIC COOOIIEHHUs, 00001mas OHUOJIOTHYECKYIO
nHGOPMAIINIO U3 HECKOJIBKUX UCTOUHUKOB, TPAMOTHO HCIIOH30BaTh MOHATHIHBIN anmapat OHOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Koaun4yecTBO yacos DJIeKTPOHHBIE
HaunmeHoBaHMe pa3iesioB U TeM uudpoBbie
Ne ni/m P Konrtponbubie | JlaGopaTopHbie (mudpp )
NPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoTbI
pecypchbl
bu6mmoreka LIOK
1 b 2
HOTIOTITL Kak Hayka https://m.edsoo.ru/7f41¢c292
2 JKuBbIe CHCTEMBI U MX OpraHHM3aIns 1 bubamorexa [IOK
P H https://m.edso0.ru/7f41¢c292
3 XUMUYECKUH COCTaB U CTPOCHUE KIICTKU 8 1 bubamorexa [IOK
p https://m.edso0.ru/7f41c292
bubnunorexa LIOK
4 HKH3HENICATELHOCTE KISTKH 6 https://m.edso0.ru/7f41¢c292
Pa3sMHOXKEHHE U UHAMBUAYAIBHOE Pa3BUTHE bubmuoteka [IOK
5 5 1
OpraHU3MOB https://m.edsoo0.ru/7f41c292
5 HacnenctBeHHOCTb M IBMEHUYMBOCTh 8 9 bubmuorexa [JOK
OpraHu3MoOB https://m.edso0.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnnoreka [JOK
OMOTEXHOJIOTUU https://m.edso00.ru/7f41c292
bu6mmoreka [IOK
8 Pesepatioe Bpems 2 https://m.edso0.ru/7f41¢c292
OBUIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 35 0 4
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11 KVIACC

KoJsmnyecTBOo 4acoB DJIeKTPOHHbIE
HaumeHnoBanue pa3aejioB M TeM nudposbIe
Ne ni/m P Konrpoabueie | JlaGopaTopHble (mupp )
NMPOrpamMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
bu6mmoreka [IOK
1 IBOMOIHONRAs GHOTOTHA d https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHNE U pa3BUTHUE )KU3HU Ha 9 bubnmoreka [IOK
SeMie https://m.edsoo.ru/7f41cc74
3 Opra"du3Mel 1 OK aromlas cpena 5 bubmorexa HOK
p pysaiomt pea https://m.edsoo.ru/7f41cc74
bubmuorexa [IOK
4
Co00111ecTBa U DKOJIOTHYECKUE CUCTEMBI 9 httos://m.edsoo.ru/7fALec74
bubmuorexa [IOK
S Peseparoe Bpems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 1
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ITOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
Konu
Daxrir DneKTpoHHBIE U(POBHIE
YECTB
Ne /m Tema ypoka Jomamnee [Inanupye | eckas P P
0 o0pa3oBaTeNIbHbBIC PECYPChI
3a1aHUC Mas J1ata JaTa
4acoB
| senens | 10A bubmuorexa [IOK
1 buonorus B cucreme Hayk 1 https://m.edso0.ru/863e6122
centsiops | 10b
https://m.edso00.ru/863e632a
2 MeTo/1bl TO3HAHUS KUBOW PHUPOIBI 1 2mepens | 10A bubmmorexa [JOK
A PHPOJBL. centsiops | 10B https://m.eds00.ru/863e6122
3 buonornueckue cuCTEMBI, MPOLECCHI U 1 3uemens | 10A bubmuotexa [JOK
UX M3y4eHHE cenrsops | 10b https://m.edso0.ru/863e6564
4 XuMHYECKUN cOCTaB KiIeTKU. Boja u 1 4 uenens | 10A bubmuorexa [IOK
MHHEPAIBHBIE COJIU centsops | 10b https://m.edsoo.ru/863e674e
5 benku. CoctaB u cTpocHUE OCIKOB 1 I regems | 10A bubmmorexa LIOK
' B oxts6ps | 10B https://m.eds00.ru/863e6b72
depMeHThl — OMOJIOTHYECKHE
bu6mmoreka [IOK
KaTaJnu3aTOPhI
6 TaGopatopias pabora Ne 1 «svaerme 1 2wuenens | 10A https://m.edso00.ru/863e6b72
paTop 13 = ¥ okTsa0pst | 10b HcnonezoBanue
KaTaJINTUYECKON aKTHBHOCTH
000pyIOBaHMS KBAHTOPHYyMa
(bepMEeHTOBY»
Smemens | 10A bu6nuorexa [IOK
7 I 1
Yraesojet. JlumeE okTa6ps | 10B https://m.eds00.ru/863e6870
4 mwenens | 10A bubmuorexa [IOK
H .AT® 1
8 YIJICHHOBBIC KHCIOTHE oktabps | 10B https://m.eds00.ru/863e6d5¢
9 HcTopus u MeToas! U3y4eHUs KIETKU. 1 1 menenst | 10A bub6nuorexa LIOK
Knetounas Teopus Hosi0pst | 10b https://m.eds00.ru/863e6e88
2 10A
10 Knerka kak 11eJ10cTHas )KUBasi CUCTEMA 1 HEASI
HOsi0pst | 10B



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
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CrpoeHne 3yKapHOTHUECKOM KIETKH.

bubmuorexa [IOK

0 6ota Ne 2« 10A
11 JlaGopatopuas pabora Ne 2 «[syuenme 3}{2‘:{2@? 18}3 https://m.edso0.ru/863e6ff0
CTPOCHHA KIICTOK TIPOKAPHOTOB | P https://m.edso0.ru/863e716¢
YKapUOTOB.»
4 menens | 10A bu6mmorexa [IOK
12 ObMeH BewECTB MM META00H3M HosiOpst | 10b https://m.edso0.ru/863e766¢
1 wenenss | 10A bubmuorexa [IOK
13 @orocHHTe3. XeMOCHHTES nekabps | 10b https://m.edso0.ru/863e7c98
14 3 - of 2 Henens | 10A bu6nuorexa LIOK
HCPTETHACCKUI OOMCH nekabps | 10b https://m.edso0.ru/863e7aae
. 3uenens | 10A bubmuorexa [IOK
15 JKu3HeHHBIN UK KISTKH. MHTO3. xexaGps | 105 https://m.edsoo.ru/863e7dcA
16 buocunres 6enka. Peakiyus MatpuaHOTo 4 menens | 10A bubmuorexa [IOK
CUHTE3a nekabps | 10b https://m.edso0.ru/863e796e
17 T 5 5 2 memens | 10A bu6mmoreka [IOK
PaHCILILHA HOCHHTE3 beitka suBaps | 10b https://m.edso0.ru/863e796e
18 Hexknetounsie ¢hopMbl )KU3HU — 3uemens | 10A bubnmoreka [JOK
BUPYCHI suaps | 10b https://m.eds00.ru/863e7540
bu6nmmoreka [IOK
4 10A
19 ®opMbl pa3MHOKEHHSI OPTaHU3MOB ;zzeiﬂ L0E https://m.eds00.ru/863e81b6
P https://m.edso00.ru/863e831e
. 1uemens | 10A bu6nmoreka [IOK
20 Meiios ¢bespans | 10b https://m.edsoo.ru/863e7f4a
21 OO6pa3zoBaHue 1 pa3BUTHE MOJIOBBIX 2uenens | 10A bubnnoreka [IOK
KJIeTOK. OIJI0/I0TBOPEHHE. ¢espans | 10b https://m.eds00.ru/863e81b6
29 W . . 3uenens | 10A bubmuorexa [IOK
HAMBHUAYAILHOC PAasBUTHE OPTAHUSMOB ¢despans | 10b https://m.eds00.ru/863e8436
23 I'enetnika — Hayka o 4 menens | 10A bubmuorexa [IOK
HACJIEICTBEHHOCTH Y U3MEHUYMBOCTHU ¢despans | 10b https://m.edso0.ru/863e86f2
24 M 5 1 uemens | 10A bu6mmoreka [IOK
OHOTHOPHIHOE CKpEHIMBAHie wapta | 10B https://m.eds00.ru/863e8878
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o5 5 1 2uenens | 10A bubmuorexa [IOK
AurnbpuaiHOe CKpenmBanme. MapTa 106 https://m.edso0.ru/863e89a4
%6 c 1 3uenens | 10A bubmuorexa [IOK
HCILICHHOC HACTCNOBANME HPUSHAKOB. Mapra 10B6 https://m.eds00.ru/863e8c60
o7 r 1 4 menens | 10A bubmuorexa [IOK
CHCTHKA HoTIa. mapra | 10B https://m.eds00.ru/863e8c60
23 0 1 1uemens | 10A bu6mmorexa [IOK
CHACTICACTBECHHAA MIMCHTHBOCTE. anpenss | 10b https://m.edsoo.ru/863e8efe
29 q oc 1 2 "enensa | 10A bu6mmoreka [IOK
ACIICACTBCHHAS HIMCHIHBOCTE. anpenst | 10Bb https://m.edso0.ru/863e8efe
30 r 1 Smenens | 10A bu6nuorexa [IOK
cHeTHka gejosekd anpenst | 10B https://m.eds00.ru/863e8d78
O06o001IeHue 1o TeMe 4 wenens | 10A
31 «HacnencrBeHHOCTS U U3MEHUYUBOCTH 1
anpenss | 10b
OpPTaHU3MOBY
32 C 1 1 menens | 10A bubmuorexa [IOK
CIICKINTL ak Hayka 1 fipotece vas | 10B https://m.eds00.ru/863e9214
33 MeToabl 1 JOCTHKEHUS CEICKIINU 1 2Henemrss | 10A bu6mmoreka [IOK
PaCTEHUH U KUBOTHBIX Mast 10b https://m.edso0.ru/863e9214
34 buorexHomorus kak oTpacib 1 3uenens | 10A bu6nunoreka [JOK
IPOU3BOJICTBA Mast 10b https://m.eds00.ru/863e9336
O06o6mmenue 3a kype ouonoruu 10 4 menens | 10A
35 1
KJilacca mast 10b
KonTponbubix padot 0
OBLIEE KOJIMYECTBO YACOB I10 35

I[TPOTPAMME

JlaGopaTopHBIX paboT 2
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11 KJIACC

Ne ni/m Tema ypoka Hdara DJIeKTPOHHbIE
KounuyecrBo ion;am:ee ungposie
AaHU
4aCOB an. DaxT. o0pa3oBaTe/bHbIE
pecypcsl
1 DBOJIIOIMS U METOJIbI €€ U3yUEHUS 1 bubamorexa [OK
t A I https://m.edso0.ru/863ea20e
5 HcTopus pa3BuTHs IpeACTaBIEHUN 00 1 bubmmorexa [IOK
SBOIIOIAU https://m.edso0.ru/863e9570
bubmmoreka [IOK
M 1
3 HIPOIBOTIOLIA https://m.edso00.ru/863e9cle
[Tomynsuus kaKk 3eMeHTapHasi equHUIA
4 BHJIa 1 HBOrOIMU. JlabopaTopHas pabora 1 1 bubnmnoreka [JOK
No 1 «CpaBHeHHEe BUAOB 11O https://m.edso0.ru/863e99c6
MOP(}HOTOTHIECKOMY KPUTEPHIOY
5 JBxymue cuiibl (3JIEMEHTapHBIC 1 bubnnoreka [JOK
(axTOpBI) IBOIOLUU https://m.edsoo.ru/863e9da4
but6mmoreka [JOK
6 E i 0TO 1
CTCCTBEHHELT 0TOOP H ero opme! https://m.edso00.ru/863e9ed0
Pe3ynbrathl 5BOMIOIMY:
PUCTIOCOOJIEHHOCTh OPraHU3MOB U
7 BUJI000pa3zoBanue. Jlaboparopnas pabota 1 1 bubnnorexa [JOK
Ne 2 «Omncanue npucrocoOIeHHOCTH https://m.edso0.ru/863e9fde
opraHu3Ma u e€ OTHOCUTEIBHOTO
XapakTepa
bu6nunorexa LIOK
8 HanpapneHust 1 myTH MakpoOdBOIOLIUN 1

https://m.edsoo.ru/863e9cle
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HeoOpaTumocTs 3BOIIONNN

Ucrtopus xxu3Hu Ha 3emiie U METObI €€

10
U3YYCHUS
11 ['unoTre3sl NPOUCXOKACHUS KUZHU Ha bubnmoreka [JOK
3emie https://m.edso0.ru/863ea5a6
12 Pa3BuTue %u3HU Ha 3emiie Mo 3pam U bubnmoreka [JOK
nepuogam https://m.edso00.ru/863ea6be
13 OCHOBHBIE 3TaIlbl BOJIIOLUU bubnnorexa [IOK
pACTUTENBHOTO U KUBOTHOTO MHUpA. https://m.edso0.ru/863ea8bc
14 CoBpeMeHHasi CUCTEMa OPraHU4YEeCKOTO bubnuotexa [IOK
Mupa https://m.edsoo0.ru/863ea48e
15 DBOJIOIKUS YeTIOBEeKa (aHTPOIIOTeHE3) ngg;ﬁ::;iggg 63eac2e
16 JIBrokymiue cuibl ((aKTophl) bubnnoreka [IOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIHUU PBOJIIOIMH YEIIOBEKA
18 YenoBeueckue pachl ¥ MPUPOTHBIC bubnmnoreka [JOK
aJlanTalyy 4eJI0BeKa https://m.edso00.ru/863eaea2
PesepBHbIil ypok. O60011ICHHE TIO TEMe
19 «BO3HUKHOBEHWE W PA3BUTHE KU3HHU HA
3emiie»
20 DKOJIOTHS KaK HayKa
21 Cpenpl 0OUTaHUS U SKOJIOTHYECKHE bubnuotexa [IOK
(bakTopsl https://m.edso0.ru/863eafec
Abunorudeckue gakropsl. JlaboparopHas
22 pabota Ne 3. «1\/(Ii;p(bo§0mqec1<ie " bubamorera LOK

0COOEHHOCTH PAaCTEHUI U3 pa3HBIX MECT

https://m.edsoo.ru/863eb10e
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oOUTaHUN.

bubmuoteka [IOK
23 Broieckie (aKTops ! https://m.edsoclnl. ru/863¢h348
24 DKOJIOrMYeCKHE XapaKTePUCTUKH 1
HOMYJISALHH.
25 CooO1iecTBa OpraHu3MOB — OHOIIEHO3 1 ﬁt?fs?/l;lr(r)::(;;i)groug 63chd6a
bubmmorexa LIOK
26 DKOJIOrHYeCKHE CUCTEMBI (IKOCUCTEMBI) 1 httos://m.e dsocI)l.ru 1863eb46a
OCHOBHBIE TIOKA3aTeIH YKOCHUCTEMBI.
27 Oxonorudeckue nupamuasl. CoiicTBa 1 bubmmorexa [JOK
sxocHcTen. CyKiecons https://m.edsoo.ru/863eb5fa
28 [IpupoaHbie 5KOCHUCTEMBI 1
29 AHTpPOINOTreHHbIE SKOCUCTEMBI 1
30 buocdepa — rnobdanpHas 3xocucTeMa 1 bubmmorexa [IOK
e https://m.edsoo0.ru/863ebb5e
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1 bubnnorexa [IOK
o6mnochepsl https://m.edso00.ru/863ebd16
32 YenoeuecTBo B Onocepe 3emiu 1
33 CocymiecTBoBaHUE TPUPOIBI U 1 bubnnoreka [JOK
YeJI0BEUECTBA https://m.edsoo.ru/863ebale
34 PesepsHblil ypok. O600111€HIE TEMBI 1
«Coo011ecTBa 1 9KOJIOTHIECKHE CUCTEMBD»
KonTponbubix padot 0
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME

JlaGopaTopHbIX paboT 3
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