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HHOACHUTEJIBHASA 3AIINCKA

[Tpu pa3paborke mporpamMmbl IO OHMOJOTMHM TEOPETUYECKYI0 OCHOBY JUISL OIpPEEICHUS
MOAXOM0B K (opMUpOBaHUIO coaepKaHUA ydeOHOro mpenMera «bUOJOTHsS» COCTABWIIU:
koHuentyaiapHbie nooxkeHuss GI'OC COO o B3aMMOOOYCIIOBJIECHHOCTH IIEJIeH, COJEpIKaHMS,
pe3ynbTaToB 00y4YeHUs: U TpeOOBaHWN K YPOBHIO MOJAT'OTOBKU BBITYCKHUKOB, IMOJIOKEHHUS 00
OOIIMX IHEeNsX W MPHUHIIMIIAX, XapaKTePU3YIOMIUNX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHEro
obmrero oopasoBanusi B Poccuiickoit deneparuu, a TakKe MOJOKEHHUS O creupuKe OMOJIOTHH,
e€ 3HAYCHUW B TO3HAHUM >KUBOW TPHUPOABI U OOECIICUCHUU CYIIECCTBOBAHUS YEIOBEYECKOTO
obmrectBa. CorjaacHO Ha3BaHHBIM TOJIOKEHUSM, OMpPENeNIeHbl OCHOBHBIC ()YHKIIUH TPOTPAMMBbI
o OMOJIOTHH U €€ CTPYKTYypa.

[Iporpamma mo 6uonoruu Aa€T MpPEACTaBICHHUE O 1ENAX, 00 O0IIel cTpaTeruu o0y4yeHus,
BOCIIMTAHUST W PAa3BUTHSA OOYYAIOIIUXCS CpeacTBaMu ydeOHoro mpenmera «buomorus»,
orpenenseT o0sf3aTelbHOE MpPEeIMETHOE COAepKaHHe, €ro CTPYKTYpY, paclpeneneHue Io
paszenaMm U TeMaM, PEKOMEHIYEMYIO MOCJIe0BATEeIbHOCTh U3YUYEeHUs y4eOHOro maTepuana C
y4€TOM MEXIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBSI3€d, JIOTMKK 00pa3oBaTeIbHOTO IMpoliecca,
BO3PACTHBIX OCOOEHHOCTEHN 00ydarommxcs.

B mporpamme mo OWOJOrMM TaKkKe YYUTHIBAIOTCA TpeOOBaHUS K IJIAHUPYEMBIM
JUYHOCTHBIM, METANpPEIMETHBIM U TPEIMETHBIM pe3yibTaTaMm oO0ydeHus B (OPMHPOBAHHUH
OCHOBHBIX BHJIOB y4€OHO-TTO3HABATEIbHON JNESTENbHOCTU/Y4eOHBIX IeHCTBUI 00ydaromuxcs mo
OCBOEHHIO COJIepKaHMUs OMOTOTUYECKOro 00 pa3oBaHMUsL.

B nporpamme mo 6uonorun (10—11 kmaccel, 0a30BbId YpOBEHb) peaM30BaH MPUHIIMI
MPEEeMCTBEHHOCTH B HW3Y4YEHUM OHOJIOTHH, Olaromaps uYeMy B HEW mpocMaTpuBaeTCs
HaIpaBJICHHOCTh HA Pa3BUTHE 3HAHHH, CBSA3aHHBIX C (OPMUPOBAHHUEM €CTECTBEHHO-HAYYHOT'O
MHPOBO33pEHUSI, I[EHHOCTHBIX OpPHUEHTAIMA  JIMYHOCTH, DOKOJIOTHYECKOTO  MBIIUICHHUS,
MPE/ICTaBICHU O 370pOBOM 00pa3e >KW3HU M OEpexHbIM OTHOUICHHEM K OKpYKarolleu
npuponHoii cpene. [loaTomy Hapsay ¢ u3ydeHHEM OOIIEOMONIOTMYECKUX TEOpHi, a TaKKe
3HaHUN O CTPOEHUH KHUBBIX CUCTEM Pa3HOTO paHra M CYyIIHOCTU OCHOBHBIX MPOTEKAIOIIKUX B HUX
MPOI[ECCOB B TMporpamMme MO OHOJIOTUH YIEJICHO BHHMMAHHME HCIOJIb30BAHUIO MOTYYEHHBIX
3HAaHUH B MIOBCETHEBHOW JKU3HU JJIsl PEIICHUS TPUKJIATHBIX 33724, B TOM YUCIE: TPO(UIAKTHKA
HACJEICTBEHHBIX  3a00JICBaHMI  4YEJIOBEKa, MEIMKO-TEHETUYECKOrO0  KOHCYJIbTUPOBAHUSA,
000CHOBaHHUS YKOJIOTHYECKU II€JIECO00Pa3HOro MOBECHHUS B OKPY)KAIOUIEH MPUPOAHOH cpexe,
aHaJM3a BIIMSAHHUS XO3SHUCTBEHHOW JEATETbHOCTH YEJIIOBEKAa Ha COCTOSHHE NPUPOIHBIX U
HCKYCCTBEHHBIX JKOCHUCTEM. Y CHJIEHHE BHHUMAHHUS K MPUKJIQJIHONW HAIPABJIEHHOCTH Y4€OHOTO
npeameTa «buonorus» MpoAUKTOBAHO HEOOXOAWMOCTBIO OOecredeHus] YCIOBUHN JJIsl peIIeHus
OJTHOM M3 aKTyaJIbHBIX 3aJ]a4 IIKOJIBHOIO OMOJIOTHYEecKOro 00pa3oBaHus, KOTopas Ipeanoiaraer
¢dbopmupoBaHrue y OOydYaroIIMXCS CHOCOOHOCTH aJalTUPOBATHCA K W3MEHEHHSIM JAMHAMHYHO
pa3BUBAIOIIEr0Cs COBPEMEHHOI0 MUPA.

buonorus Ha ypoBHE cpenHero oOiiero obpa3zoBaHus 3aHHMaeT BaxxHoe MecTo. OHa
obecrieunBaer (GopMHUpoBaHHE y OOyYaroLIMXCs IMPEICTaBJICHUM O HaydHOM KapTHHE MHpa,
pacmmpsier ¥ 00001I1aeT 3HaHUS O JKUBOU MPUPOJIE, €€ OTIMYMTEIBHBIX IPU3HAKAX — YPOBHEBOM
OpraHu3alMi W O3BOJIOIUH, CO34A€T YCIOBUS MJs: TO3HAHHS 3aKOHOB JXUBOW MPHUPOIBL,
dhopMupoBaHus (PYHKIIMOHAILHONW TPaMOTHOCTH, HABBIKOB 3JI0POBOrO M 0Oe€30MmacHOro obpasa
YKU3HH, SKOJIOTUYECKOT0 MBIILJICHHUS, IIEHHOCTHOTO OTHOIICHHS K KUBOM MPUPOJIE U YETIOBEKY.

bonpmioe 3HaueHume OHONOTHST HMMEET TaKXKe JJis PEIICHUS BOCIHUTATENbHBIX U
pPa3BUBAKOIIMX 3a7a4 CPETHETO OOIIEro 00pa3oBaHus, COMATM3ANN o0yJyarommxcs. M3ydenne
ounonoruu o0ecreynuBaeT yCJI0BUSA JUTS dbopMupoBaHHUS MHTEIJICKTyalbHBIX,
KOMMYHHKAIIMOHHBIX U WH()OPMAIMOHHBIX HABBIKOB, CTETUYECKOW KYIBTYpBI, CIOCOOCTBYET
WHTErpalid OWOJOTMYECKUX 3HAHMM C MPENCTABICHUSIMH U3 JIPYTUX Yy4EOHBIX MPEIMETOB, B
YaCTHOCTHU, (PU3UKH, XUMHUH U Teorpaduu. HazBaHHBIC MOJOKEHUS O IpeAHA3HAUYCHUN YIeOHOTO



npenMera «bHONOrMA» COCTaBUIM OCHOBY JJIsI ONpEAETCHUs IOAXOJ0B K OTOOpY H
CTPYKTYPHUPOBAHUIO €r0 COEpKaHUs, IPEICTaBIEHHOIO B IpOrpaMMe 10 OHMOJIOrUH.

Ot60p conepxanus ydueOHoro npeamera «buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH €
MO3UIHUI KyJIbTypOoCOOOpa3HOro Moaxoja, B COOTBETCTBUU C KOTOPHIM OOYyYaroLIUeCs JOKHBI
OCBOWUTH 3HAHUS U YMEHHS, 3HAUMMble 11 (GOPMUPOBAHUS OOLIEH KYJIbTYpbI, ONpPEAEIIOIe
aJIeKBaTHOE IOBEJCHHE YEeJIOBEKa B OKpYXKarolledl HpHUPOIHOM cpene, BOCTpeOOBaHHBIC B
MOBCETHEBHOM JKU3HHU M MPAKTHUECKOH HesTensHocTH. Ocoboe MECTO B 3TOM CHCTeMe 3HaHUI
3aHMMAIOT 3JIEMEHTHl COJEp)KaHUs, KOTOphle CIyXaT OCHOBOM 1  (HOpMUPOBAHUS
MPEJCTaBICHUA O COBPEMEHHOM €CTeCTBEHHO-HAyYHOW KapTHHE MHpAa U ILEHHOCTHBIX
OpPHEHTALUAX JIMYHOCTH, CIIOCOOCTBYIOMIMX T'YMaHHU3AI[MH OMOJIOrHYECKOro 00pa30BaHMs.

CTpyKTypupoBaHHe cOAEp)KaHHA y4eOHOro MaTepuana B MpOrpaMMe IO OHOJIOTHH
OCYIIECTBJIEHO C Y4ETOM IPUOPUTETHOrO 3HAUEHUS 3HAHUM 00 OTIMYMTEIbHBIX OCOOEHHOCTSIX
KUBOW TPHUPOABI, O €€ YPOBHEBOW OPraHu3alMyd M HBOJIOLUMU. B COOTBETCTBMHM C 3THM B
CTPYKType ydyeOHoro npeamera «buosorus» BbIAEICHBI CIEAYIOLIME COAEPKATEIbHbIE JIMHUU:
«buosorus kak Hayka. MeToabl HayyHOro Mo3HaHusMY, «KieTka kak Ouonoruyeckast CUCTeMay,
«Opranusm Kak Ouosiornyeckas cucrema», «CucremMa U MHOrooOpasue OpraHu4eckoro Mupay,
«OBOJIIOLUA KUBOU IPUPOJIBI», «DKOCUCTEMBI U IPUCYIIME UM 3aKOHOMEPHOCTH.

Ilenp u3yuenus yuyeOHoro npeamera «buomorus» Ha 0a30BOM YpPOBHE — OBJIaJCHHE
00y4aroUMMHCST 3HAHUSAMH O CTPYKTYpHO-(QYHKIIMOHAJbHOM OpraHU3alMd J>KUBBIX CHCTEM
Pa3HOro paHra u nNpuoOpeTeHre YMEHUN UCIOIb30BaTh ATU 3HAHUA JUI1 TPAMOTHBIX JACHCTBUH B
OTHOULIEHUH O0BbEKTOB KUBOW MPUPOABI U PELICHUS PA3JIMYHBIX )KU3HEHHBIX ITPOOIIEM.

Hoctwkenue 1emu u3ydeHus ydeOHoro mnpeamera «buonmorus» Ha 0a30BOM ypOBHE
00ecreynBaeTcsl pelieHueM CIeAyOLHX 3a/1a4:

OCBOEHHE OOYYaIOIUMHUCS CUCTEMbl 3HAaHUH O OWOJOrMYECKHUX TEOpHUsX, YUYCHHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTe3aX, MpaBUiIaX, CIy)KallUX OCHOBOM Al (OPMHUPOBAHUS
IIPEJCTaBICHUA O €CTECTBEHHO-HAy4yHOH KapTHHE MHpPa, O METO/Jax HAay4YHOIO IO3HaHu,
CTPOEHMH, MHOT0OOpa3uu MU OCOOEHHOCTSIX JKUBBIX CHUCTEM pA3HOTO YPOBHS OpraHH3allHH,
BBIIAIOIIUXCS OTKPBITHSAX U COBPEMEHHBIX MCCIIEA0BAHMSIX B ONOJIOTHH;

dopmupoBaHue y oOydaroIUXCsl MO3HABATENbHBIX, WHTEIEKTYaJIbHBIX M TBOPUYECKHX
CocoOHOCTEN B Mpollecce aHaJlM3a JaHHbBIX O MYTAX Pa3BUTHSA B OMOJIOTMH HAYYHBIX B3TJISOB,
uJel U MOAXO0A0B K U3yUEHHIO )KUBBIX CUCTEM PAa3HOI'0 YPOBHS OpraHHU3alIiy;

CTaHOBJIEHHE Y OOydaromuxcs o00Ield KyiabTypbl, (YHKIMOHAJIbHOW TI'PaMOTHOCTH,
pa3BUTHE YMEHHMM OOBSICHITH M OLICHUBATh SIBJIEHUS OKPYKAIOIIEro MHpa >KUBOH IMPUPOJbI Ha
OCHOBAHUH 3HaHUI U OMbITA, IOJIyYEHHBIX IPU U3YUEHUN OMOJIOTHH;

dopMupoBaHue y OOy4YalOUMXCS YMEHHUIH WIIIOCTPUPOBATh 3HAYEHHE OMOIOrMYECKHX
3HAaHUI B MPAKTUYECKOH MAEATEIbHOCTU YEJIOBEKa, PAa3BUTUU COBPEMEHHBIX MEIMLIMHCKUX
TEXHOJIOTMH U arpoOMOTEXHOIOT UiA;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOMKHOCTH ITO3HAHUS YEJIOBEKOM HMBOM IMPHUPOJBI,
HEOOXOIMMOCTH OEpEeXKHOr0 OTHOIIEHUS K Hell, COOII0AEHUs STHYECKUX HOPM IIPU MPOBEIECHUN
OMOJIOrMYECKUX HCCIIEI0BAaHUI;

OCO3HAHME IIEHHOCTH OMOJIOrMYECKMX 3HAHWMU JUIS MOBBIIIEHUS YPOBHS 3KOJOTMYECKON
KYJIBTYPBI, JUIs (HOPMUPOBAHMS HAYYHOT O MU POBO33PEHHUS;

MPUMEHEHUE MPUOOPETEHHBIX 3HAHWW M YMEHUH B IMOBCEIHEBHOW JKM3HU I OLICHKH
MOCTIEICTBUN CBOEHM [JEeATENbHOCTH IO OTHOLIEHHIO K OKpy’Kawlled cpeae, cOOCTBEHHOMY
3I0pOBBI0, 00OCHOBaHUE U COOJIIOICHNE Mep MPO(UIAKTUKH 3a00JICBaHUH.

B cucreme cpennero obmiero oOpa3zoBanus «buonorus», usyuaemas Ha 0a30BOM YpOBHE,
ABISICTCA 00SI3aTENbHBIM yYEOHBIM IPEIMETOM, BXOASIIUM B COCTaB IPEIMETHOM 001acTH
«EcTecTBeHHO-Hay4YHBIE IPEAMETHD.

Juis u3ydenust Ouonoruu Ha 6a30BOM YpOBHE CpeIHEro o01ero oopa3oBaHus OTBOJUTCS
68 yacoB: B 10 kiacce — 34 yaca (1 yac B Henemo), B 11 kiacce — 34 yaca (1 yac B Heneno).



COJEPXAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBA3b OHOJOTHUU C OOIIECTBEHHBIMH, TEXHUYECKUMH H JPYTHMH
€CTeCTBEHHBIMH HaykKamH, Quiocodueil, STHKOH, dcTeTnkod u mpaBoMm. Ponp Ouonoruu B
(hopMUpOBaHUU COBpEMEHHON HayyHOU KapTUHBI MUpa. Crucrema OMOJIIOrHYECKUX HayK.

MeTozbl MO3HAaHUS KUBOU MPUPOJIBI (HAOIIOAEHNE, SKCIIEPUMEHT, ONMMCAHNUE, U3MEPEHUE,
KJaccupuKaius, MoAeIMpoBaHne, CTaTUCTHYECKast 00paboTKa JaHHBIX).

JdeMoHcTpanum:

[TopTpetsi: Y. dapsun, I'. Menaens, H. K. Konbuos, /. Yorcon nu ®@. Kpuk.

Tabnuib! U cxembl: «MeTo/Ibl TO3HAHUS KUBOM MPUPOJIBD.

JlabopaTtopHble H NpaKTHYeCKHEe PA0OThI:

[Tpaktuueckas pabora Ne 1. «Mcmonb3oBaHHE pa3IWYHBIX METONOB MpPU HU3YyYEHHUH
OMOIOrMYECKUX 0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl H MX OPraHu3anus.

Kusble cuctembl (OMocHcTEMBbI) Kak HpeaMeT u3ydeHus Ouosnoruu. OTiavuue >KUBBIX
CHCTEM OT HEOPraHU4ECKOH MPUPOJIBI.

CpoiicTBa OmocucTeM W HUX pa3sHooOpazue. YPOBHH OpraHu3aliil OHOCHCTEM:
MOJIEKYJISIPHBIM,  KJIETOYHBIM,  TKAHEBBbIM,  OPraHU3MEHHBIM,  IONYJSLMOHHO-BUIOBOM,
AKOCHCTEMHBIN (OMOTeoIeHOTHYECCKUH ), OMOC(hepHBIA.

JdeMoHCcTpanuu:

Tabmuuel u cxembl: «OCHOBHBIE MPU3HAKH JKU3HU», «YPOBHU OpraHU3aluy >KUBOU
MIPUPOJIBIY.

Oo6opynoBanue: Moaenb monekyiisl JIHK.

Tema 3. XumMu4eckuii COCTaB M CTPOCHHUE KJIETKH.

XUMHUYECKUI COCTaB  KJIETKH. XWMUYECKUE  DJIEMEHTBI: MaKpOd3JIEMEHTHI,
MUKpO3JeMeHTHI. Bojia 1 MUHepalibHbIE BEIleCTBa.

@OyHKIMK BOABI M MHHEpalbHBIX BellecTB B Kkierke. llogmepxaHue OCMOTHYECKOTO
OanaHca.

benku. CocraB u crpoeHne 0eiakoB. AMHUHOKHCIIOTHI — MOHOMEPHI OenkoB. Hesamennmble
U 3aMEHUMbIE AMUHOKHUCIIOTB. AMHUHOKHMCIOTHBI COCTaB. YPOBHU CTPYKTyphl O€IKOBOMH
MOJIEKYJIbl (TMIEpBUYHAsI, BTOpUYHASA, TPETUYHAST W YETBEPTUYHAA CTPYKTypa). XUMHUYECKUE
cBoiicTBa O6enkoB. buonornueckue GyHKIUN OSITKOB.

®epmeHThl — Ouoioruueckue katanuszaTtopbl. CTpoeHue QepMmeHTa: aKTHUBHBIN IIEHTD,
cyoctpatHas cneuupuyHocts. Kodepmentsl. Burtamunbsl.  Otimums  (QepMeHTOB  OT
HEOPraHUYECKUX KaTaJu3aTOPOB.

VYrneBoasl: MOHOCaXapuasl (TIIOKO3a, pubo3a U Ae30Kcuprubo3a), qucaxapuasl (caxaposa,
JaKTO3a) M ToJucaxapuabl (Kpaxmaj, TIJIMKOIeH, Lejuirono3a). buonorudeckue ¢yHkuuu
YIJI€BO/IOB.

Jlunuaer:  TpuriMnepuasl,  GocHoIUNUab, CTepouabl. [ HApOoPUIBLHO-THAPOPOOHBIC
cBoiictBa. buonornueckue ¢yHkiuu munuaoB. CpaBHEHHE YTIJIEBOAOB, OEJIKOB M JIMIIHUIOB Kak
HCTOYHUKOB SHEPIUU.

Hyxnennoseie kucnorsl: JJHK u PHK. Hykneotuasl — MOHOMEpBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenne u pynkuuu JAHK. Ctpoenue u ¢pynkuuu PHK. Buast PHK. AT®: ctpoenue u
(byHKIHH.

[Mutonorust — Hayka o kjerke. KiierouHas Teopust — mpuMep B3aUMOIECUCTBUS UIEH U
(baxTOB B HAYYHOM MO3HAHUH. METOIbI N3yUEHHS KIICTKH.

Knerka xak nenoctHas xuBas cuctema. O0mue mpu3HaKu KIETOK: 3aMKHYTas Hapy>KHas
MemOpaHa, mosekyisl JIHK kak reneTuueckuii anmnapar, cucTeMa CHHTe3a Oenka.



Tunel KIETOK: JyKapuoTHUecKas U MpokapuoTuueckas. OcoOEHHOCTH CTPOCHUS
npokapuotudeckoi kinetku. Kinerounas crenka 6akrepuil. CTpoeHHE 3yKapuOTHYECKONW KIIETKH.
OCHOBHBIE OTJINYUS PACTUTENILHOM, dKUBOTHON U IPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAs CTEHKa, TNIMKOKAJIMKC, UX (DyHKUIUU.
[Tnasmatnueckass memOpaHa, e€ cBodcTBa M (QyHKIuU. IluTomasma wu e€ oOpraHoubl.
OnnomemOpanusbie opranousl kinetku: DIIC, anmapar ['onbmku, muzocomsl. [TonyaBTOHOMHBIE
OpPraHoWJbl KJIETKU: MUTOXOHApPUH, TiacTuabl. IIpomcxoxkaeHne MUTOXOHAPUNA U TIACTUL.
Bunel nnactun. HememGpaHHble OpraHou bl KIETKH: pUOOCOMBI, KII€TOUHBIN IIEHTP, LIEHTPUOJIH,
PECHUYKH, )KT'YTUKU. DYHKIIMU OPraHOUI0B KJIETKU. BKitoueHus.

Snpo — perynsTopHblid HeHTp KieTku. CTpoeHue siapa: aaepHast 00004ka, Kaproria3ma,
XPOMATHH, SAPBIILIKO. XPOMOCOMBI.

TpaHcOpT BEIECTB B KIIETKE.

JdeMoncTpanuum:

[TopTpetsi: A. JleBenryk, P. I'yk, T. llIBann, M. Illneiinen, P. Bupxos, J[x. Yorcon, ®.
Kpuk, M. Yunkunc, P. ®pankiun, K. M. bap.

[uarpammbl:  «PacrpeneneHne XMMHUYECKHMX 3JIEMEHTOB B HEXUBOW  IMPUPOAE»,
«Pacripenenenne XuMHYECKUX 3JIEMEHTOB B dKUBOW IIPUPOLE».

Tabmuuel u cxemsbl: «llepuoanueckass TabnMla XUMUYECKHX 3JEMEHTOB», «CTpoeHue
MOJIEKYJIbI BOfbl», «bruocunTes Oenka», «CTpoeHue Moiiekybl Oenkay, «CtpoeHue GpepmeHTay,
«HyxneunoBbie kuciotel. JJHK», «Ctpoenne monekynbl ATDy», «CTpoeHue sykapruoTH4ecKon
KIeTKn», «CTpoeHHe >XKUBOTHOW KIEeTKu», «CTpOeHuE pacTUTENbHOW KIETKHW», «CTpoeHue
MIPOKAPUOTUYECKOMN KIIETKN», « CTpOeHUE Aapa KIETKN», « YTIEBOAb, «JIMIuIbD».

OOGopynoBaHHe: CBETOBOM MHUKPOCKON, OOOpyIOBaHHE IJisi MPOBEACHUS HAOIIOJICHUM,
U3MEpPEHUH, SKCIIEPUMEHTOB, MUKPOIIpENapaThl PAaCTUTENbHBIX, KUBOTHBIX M OaKTepHaIbHBIX
KJIETOK.

JlabGopaTopHble 1 IpaKTHYeCKHe PadoThI:

JlaboparopHasit padora Ne 1. «l3ydeHue KaTalIUTHUYECKOH aKTHBHOCTU (EpPMEHTOB (Ha
MpUMEpPE aMUJIa3bl UITH KaTala3bl)».

JlaboparopHast pabota Ne 2. «M3ydyeHue CTpoeHHUs KJIETOK pACTEHMH, >KUBOTHBIX U
OaxTepuil MoJg MUKPOCKOIIOM Ha TOTOBBIX MUKpOIpenapaTax U ux OmucaHHey.

Tema 4. ’)KusneaesiTeJbHOCTh KJIETKH.

OOMeH BemiecTB, WM MeTabonm3M. AcCUMWDBIUSA  (TUIACTUYECKUH OOMEH) W
JUCCUMUJIALMS (SHEPreTUYeCKuii 0OMEH) — ABE CTOPOHBI €MHOTO Npolecca Merabonausma. Poib
3aKOHOB COXpPaHEHUS BEIIECTB U SHEPIUH B IOHUMAaHUU MeTabonu3ma.

Tumnbl oOMeHa BemecTB: aBTOTPOQHBIA U rerepoTpodHbIi. Ponbk depmenToB B oOMeHe
BELIECTB U IIPEBPAILIEHUH SHEPTUU B KIIETKE.

@®otocunTe3. CBeroBas u TeMmHOBasg ¢a3pl Qorocunre3a. Peakuuu ¢GoTocuHTE3A.
DddextuBHOCTH PoTOCHHTE3a. 3HaUeHUE (POTOCUHTE3A ISl )KU3HU Ha 3emiie. BausHue ycnoBuii
cpeabl Ha POTOCUHTE3 U CIOCOOBI MOBBILIEHUS €0 IPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XEeMOCHHTE3UpYyIomue OakTepuu. 3HAYEHUE XEMOCHHTE3a JUIS KU3HH Ha
3emuite.

OHeprernueckuii obmeH B  kierke. PacuienneHue  BemIeCTB, BbIAEICHHE U
aKKyMYyJIUPOBaHUE YHEPTUH B KIETKE. DTambl SHEpreTHueckoro ooMena. I'mukonus. bpoxxenue u
ero Buipl. KuciopogHoe OKHCIEHHME, WM KIETOYHOE JbIxaHue. OKHUCIUTEIBHOE
dbochopunmpoBanue. D HHEKTUBHOCTH SHEPrEeTHUECKOTO OOMEHa.

Peaknum wmatpuuyHoro cuHte3a. I['eHermueckas wuHbopmanus u JHK. Peamumzanus
reHeTndeckoi mHpopManuu B KieTke. |'eHeTHdeckuid Koa M ero cBoicTBa. TpaHCKPHUMIHUS —
MatpuuHblii cuHTe3 PHK. Tpancmsmust — OuocunTes Oenka. DTambl TpaHcusauu. KonupoBanue
aMHHOKHCIIOT. Poib pubocom B GnocuHTe3e Oenka.

Heknerounsle ¢opmbl ku3Hu — Bupychl. Mcrtopusi otkpeitus BupycoB (. U.
WBanoBckuit). OCOOEHHOCTH CTPOSHHS U KU3HEHHOTO IMKJIa BUpycoB. bakteprodaru. bonesnu



paCTeHHﬁ, JKNUBOTHBIX W YC€JIOBCKA, BLI3bIBACMbIC BUPYCaAMU. Bprc I/IMMYHOI[C(bI/II_II/ITa YCJIOBCKA

(BUY) - Bozoymaurens CIIW[la. OOpatHas TpaHCKpHIIIMS, peBepTaza W HHTErpasa.
[IpoduakTika pacmpocTpaHeHUsI BUPYCHBIX 3a00JIEBaHUI.
JdeMoHCcTpanuu:

IToptpetsi: H. K. Konbuios, /I. . UBanoBckuii, K. A. Tumupszes.

Tabmumel w cxeMbl: «Twmel  nuTaHuS», «MeTabomusm»,  «MHTOXOHIPHSY,
«JHepreTuyeckuii ooMen», «Xmoporacty, «®Porocuntedy, «Ctpoerue JJHK», «CtpoeHue u
¢byHkuuonupoanue reHa», «CuHre3 Oenka», «l'eHermueckuii  kom», «Bupycei»,
«baktepuodarn», «Crtpoenne wu ku3HeHHbIM 1ukia Bupyca CIIMa, Oaxrtepuodaray,
«Pemmxkanus JTHK».

O6opynoBanue: Monenu-anmmkauuu «Yasoeane JIHK u Tpanckpunuus», «buocunres
Oenka», «CTpoeHne KIETKU», Moaeb cTpykTypsl JJHK.

Tema S. PazMHoOKeHHe U MHAMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Knerounslii muKi, WM >KU3HEHHBIM LMK KieTku. MHTepdaza um mutos. Ilpomeccst,
npoTekatone B uHTep¢aze. Pernmkanusa — peakuus matpuunoro cunresa JJHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIM HA0Op — KapuOTHUIN. J{MIUIOMIHBIA M TaIuIOMJAHBIA XPOMOCOMHEIS
HaOopel. XpoMaTuabl. L{uTonornyeckne OCHOBBI pa3sMHOXKEHUSI U MHAMBUIYAILHOTO Pa3BUTHUSA
OpraHU3MOB.

Henenne xnetkm — muto3. Craguum muto3a. IIpomeccel, mpoucxonsdiine Ha pasHbIX
CTausIX MUTO3a. buonornueckuii cMpIci1 MUTO3A.

[Tporpammupyemasi ru0enb KIETKU — aronTo3.

@opMbl  pa3sMHOXKEHHUSI OpraHuU3MOB: Oecrmojoe U TMoNoBoe. Buasl Oecmoinoro
pa3MHOXKEHUS: JIeJICHWE HAaJBOE, MOYKOBAHHME OJHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHHUE,
BEreTaTUBHOE pa3MHOKeHUE. MICKyCCTBEHHOE KJIOHMPOBAHUE OPraHW3MOB, €r0 3HAYECHHE IJIs
CEJIEKIUH.

[TonoBoe pa3sMHOMXKEHUE, €0 OTIUYHS OT OECIIOJIOrO.

Meiiosz. Cragum Mmetiosza. Ilporecchl, mpoucxomsiime Ha cTaausx merosa. [loBemeHnue
XpoMoOcoM B mMerno3e. KpoccuHrosep. bronornuecknii CMbICI U 3HAYEHUE MEN03a.

["ameTorenes — mpoiecc 0Opa3oBaHUsl MOJOBBIX KJIETOK Y JKUBOTHBIX. [10JTOBBIE JKENe3bl:
CeMeHHUKH W sudHUKU. OOpa3oBaHWE M Pa3BUTHE IMOJOBBIX KJIETOK — raMeT (CIepMaTO30u]I,
SAUIIEKJIeTKa) — crepMmaTtoreHe3 ©  oBoreHe3. (OCOOCHHOCTH CTPOEHUS SIMIICKIETOK |
cnepmaTtozou10B. OmnogorBopenue. [laprenorenes.

WunuBunyanbHoe pa3BuTHEe (OHTOreHe3). DMOpHMOHAIbHOE pa3BUTHE (IMOpPHOTEHE3).
Dtanbl AMOPUOHAIBHOTO Pa3BUTHS Yy TO3BOHOYHBIX KUBOTHBIX: JApPOOJIEHHE, TracTpyJIsus,
opranorenes. [loctamOproHanbHOe pa3BuTHE. THUIBI TOCTIMOPHOHAIBLHOTO PA3BUTHUS: MPIMOE,
HenpsiMoe (JIMYMHOYHOe). BnusHue cpeapl Ha pa3BUTHE OPraHU3MOB, (AKTOpPBI, CIOCOOHBIE
BbI3bIBATh BPOKJIEHHBIE YPOJICTBA.

Poct u pa3Butne pacreHuil. OHTOreHe3 UBETKOBOIO PACTEHHS: CTPOCHUE CEMEHH, CTAIMU
pa3BUTHSL.

JdeMoHcTpanum:

Tabnuipl U cxembl: «DPOpPMBI Pa3MHOXKEHHUS OPraHU3MOBY, «J|BOWHOE OIJIOOTBOPEHHUE Y
IIBETKOBBIX pacTeHuil», «BereratuBHoe pa3sMHOXEHHUE pacTeHui», «JleJeHne KIeTKu
Oaktepuitn, «CTpoeHHE MOJIOBBIX KIETOK», «CTpoeHue XpoMOCOMBI», «KIETOUHBIH UK,
«Pemmkanusa JJTHK», «Muto3», «Melio3», «lIpsamoe n Henpsmoe pasButue», «l'amerorenes y
MJIEKOMHUTAIOIINX U YeTOBEKa», «OCHOBHbBIE CTaJIUU OHTOT'EHE3a.

OO6opynoBaHue: MHUKPOCKOI, MHUKporpenapaTtsl «CrnepMaTo30uibl MIIEKOMUTAIONIETOY,
«sliinexnerka Miekonurarmero», «KapuokmHe3 B KIETKax KOpelKa JIyKa», MarHuTHas
MoJIeNb-anTIuKanus «Jlenenue Kiaetkn», moaens JJHK, monens Merada3Hoit XpOMOCOMBI.

JlaGopaTopHble 1 MpaKTHYeCKHe PadoThI:

JlaboparopHas pabora Ne 3. «HaOmroneHne MUTO3a B KJI€TKaX KOHYMKA KOpEIIKa JTyKa Ha
FOTOBBIX MUKpOMpenapaTaxy.



JlaGopaTopHass pa6ora Ne 4. «M3yueHHe CTpPOEHHUsS IIOJOBBIX KIJIETOK Ha TOTOBBIX
MHKpOIIpenapaTax».

Tema 6. Hacsie1cTBEHHOCTH U MK3MEHYMBOCTH OPraHU3MOB.

IIpenmer w 3agaum reHetukd. Mctopusi pa3BUTHS TEHETUKH. Poiib 1muTosoruu u
SMOPHUOJIOTUY B CTAHOBJICHUH TC€HETHKU. BKJIa ] pOCCHMCKUX M 3apyOSKHBIX YUEHBIX B Pa3BUTHE
TeHeTUKH. MeTonbl TEHETHKH (THOPUAO0IOTHYECKH, [HUTOTCHETUYECKUH, MOIEKYISIPHO -
reHeTrueckuii). OCHOBHBIE T€HETUUYECKUE MOHATHS. | eHeTnyeckasi CUMBOJIMKA, UCIIOJIb3yeMasi B
CXeMax CKpeIIMBaHUM.

3aKOHOMEpPHOCTM  HAcCJEAOBaHUS  MPU3HAKOB, yCTaHOBIeHHble [.  MeHneneM.
MonorubpuHoe cKkpemurBaHue. 3aKoH eTMHO00pa3usi THOPUIOB MepBOro MmokosieHus. [1paBumo
JOMMHUPOBAaHMS. 3aKOH paclIelieHus Mpu3HakoB. ['umoreza wucroTsl ramer. llomHoe wu
HETOJHOE TOMUHUPOBAHUE.

Hurubpugnoe ckpemuBaHue. 3aKOH HE3aBHUCHUMOIO  HACIIEOBaHUS  MPU3HAKOB.
[uTtoreHeTnueckre OCHOBBI ITUTHOPHIIHOTO CKPEIIMBAHUSA. AHAIU3UPYIONIEE CKpEIIMBaHUE.
Hcnonp30oBaHre aHATM3UPYIONIETO CKPEITUBAHMS JIJISl ONIPEICIICHHS TeHOTHIIA OCOOH.

CuernieHHOe HacleqoBaHWE Tpu3HakoB. PabGora T. MopraHa 1o CIEIUICHHOMY
HACJIEOBAaHMIO FeHOB. HapyleHue cuenieHus reHoB B pe3yjbTaTe KPOCCUHTOBEpA.

XpoMOCOMHas TEOPHUsI HACIEACTBEHHOCTH. | €eHETUUECKHUE KAPTHI.

I'enernka mona. XpoMOCOMHOE ONpEAEIECHUE MO0JIa. AYyTOCOMBI U TOJIOBBIE XPOMOCOMBI.
['omorameTHble M TreTeporameTHble OpraHu3mbl. HaciemoBaHue MpPU3HAKOB, CIETJICHHBIX C
IIOJIOM.

N3menunBocTh. BUibl H3MEHUMBOCTH: HEHACEACTBEHHAs U HacieACcTBeHHas. Poib cpenbl
B HEHACIIEJACTBEHHON HM3MEHUMBOCTU. XapaKTEPUCTHKA MOAU(PUKAIMOHHOW HW3MEHUYUBOCTH.
Bapunannonnslii psan u BapuannonHas kpuBas. Hopma peakunu npusHaka. KosmyecTBeHHbIE 1
KaueCTBEHHBIE TPU3HAKHU U UX HOpMa peakuuu. CBOCTBAa MOAN(PUKAIIMOHHON U3MEHUYUBOCTH.

HacnencrBenHas, wiM reHOTUIIHYECCKAS, H3MCHUNBOCTE. KOMOMHATUBHAS HM3MCHUYUBOCTD.
Meiio3 ¥ TONOBOW TMpolecc — OCHOBA KOMOMHATHBHONH W3MEHYMBOCTH. MyTalMOHHAsS
M3MeH4YNBOCTh. Kiaccudukanus MyTanuili: TeHHBIE, XpPOMOCOMHEIE, T€HOMHbIe. YacToTa U
MPUYHHBI MyTaliuidi. MyTareHHble (GaKkTOpbl. 3aKOH TOMOJIOTHYECKHX PSIOB B HACIEICTBEHHOU
n3menunBocty H. M. BaBuioga.

BuesinepHas HacienCTBEHHOCTh U M3MEHYMBOCTb.

I'eneruka uenoBeka. Kapuorunm uenoBeka. OCHOBHBIE METOABl T€HETUKH YEJIOBEKA:
TreHEeaJOrMuecKuii, OJM3HELOBbI, [UTOr€HETUYECKU, OMOXUMUYECKUH, MOJEKYJISAPHO -
reHeTndeckuii. COBpPEMEHHOE OINpeJelIeHHe T'eHOTUIA: IIOJHON€HOMHOE CEKBEHUPOBAHUE,
TeHOTUIMpOBaHUE, B ToM uwuciie ¢ nomomsto [1I[P-anamu3a. HacnenctBenHble 3a0oneBaHUs
YelloBeKa: TeHHble OoJIe3HW, OOJIe3HM ¢ HACJEACTBEHHOW MPEapacioiiOKeHHOCTHIO,
XpoMocoMHBbIe Oojie3Hn. ComMaTH4Yeckue W TreHepaTuBHble MyTanud. CTBOJIOBBIC KIICTKH.
[IpuHIIMTIBI 3710pOBOTO 00pa3a KU3HU, TUATHOCTHKU, MPOPUIAKTUKA U JICYCHHUS TeHETHIECKMX
Oone3Hel. MeanKO-TeHETHYEeCKOe KOHCYJIbTUPOBAHHE. 3HAYCHHE MEIWIMHCKOW TEHETHKH B
MPEeIOTBPAICHUH U JICUEHUU TeHETHYECKIX 3a00JI€BaHMI YEIOBEKa.

JdemoHcTpanum:

[Toptpetsi: I'. Mennenb, T. Mopran, I'. ne @pus, C. C. YerBepukor, H. B. Tumodees-
Pecosckuii, H. 1. BaBuios.

Tabnuipl U cxembl: «K MOHOTHOPHUIHOE CKPEIIMBAHUE M €0 IUTOTCHETUYeCKass OCHOBAY,
«3aKOH pacUIENJeHUs M €ro IUTOTCHETHYEeCKasi OCHOBa», «3aKOH YHCTOTHl TaMeTy,
«urnbpunnoe ckpemmBanuey, «lluTonornueckre OCHOBBI NUTHOPHIHOTO CKPEIIMBAHUS,
«Melio3», «B3auMojielicTBUE aUIeIbHBIX T€HOBY, «I'eHeTuUYecKrue KapThl pacTEHUM, KUBOTHBIX
u 4dernoBekay, «l'eHeTnka mojia», «3aKOHOMEPHOCTH HACJIEIOBAaHUS, CIEIJICHHOTO C IOJIOMY,
«Kapuotumnbel denmoBeka W KUBOTHBIX», «BuUAB W3MEHYUBOCTHY», «MoaudukanumoHHAS
M3MEHUYMBOCThY, «HacnenoBanue pesyc-haktopay», «['eHeTrka rpynmn KpoBu», «MyTarmoHHas
H3MEHUHMBOCTEY.



ObopynoBanue: Mojenu-anniaukanuu «MoHorubpuaHoe ckpemuBanuey, «HemomHoe
JOMUHUpOBaHUuey», «JurubpugHoe ckpemuBanue», «llepekpéct XpoMocom», MHUKPOCKOI H
MuKponpenapaT «/{pozoduna» (Hopma, myTtanuu (GopMbl KpbLIbEB U OKpAacKU Teja), repdapuit
«I"opox MOCeBHON».

JlabopaTopHble 1 IpaKkTHYeCKHe PadoThI:

JlaboparopHast pabota Ne 5. «/3ydeHne pe3yabTaTOB MOHOTHOPHIHOTO H TUTHOPHIHOTO
CKPEIIMBaHUS Y Ap030(UIIbI Ha TOTOBBIX MUKPOIIpENapaTax».

JlabopaTtopHast pabora Ne 6. «M3ydenre MoaU(UKAITMOHHON H3MEHUYNBOCTH, TTIOCTPOCHHE
BAPUALIMOHHOIO PsAJ1a U BApUALIMOHHOW KPUBOWY.

JlabopatopHass pabGora Ne 7. «AHamu3 MyTanuii y JApo3o¢uiasl Ha TOTOBBIX
MUKpOIIpenapaTax».

ITpakTueckas padota Ne 2. «CocTaBiaeHHE U aHAJIU3 POJIOCIOBHBIX YEJIOBEKA.

Tema 7. Cenexkuusi opranu3mMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexuus Kak HayKa M MpOILECC. 3apoXkKIACHUE CEJIEKIINU U JoMecTukanusa. Yuenue H. U.
BaBmioBa o 1eHTpax MNPOUCXOXKACHUS U MHOrooOpasus KyJIbTypHBIX pacTeHuid. LleHTpsl
IPOUCXOXKIEHUS JOMAIIHUX KUBOTHBIX. COPT, MOpoOJa, IITaAMM.

CoBpeMeHHbIE METOMbI CeJIeKUMU. MaccoBbIil M MHAMBUAYAJIbHBIH OTOOPHI B CEJIEKLIMU
pacTeHui U KUBOTHBIX. OLleHKa sKcTepbepa. bian3kopoacTBEeHHOE CKpelMBaHue — UHOPHUIMHT.
Uuctas snumHus. CkpemmBaHue 4YUCTBIX JUHUK. [erepo3wc, wnam THOpUIHAA —CuUTA.
HeponctBennoe ckpemmBanue — aytOpuausr. OTnanéHHas ruOpuau3anus U e€ YCHeXu.
HckyccTBeHHBI MyTareHe3 M IOJy4€HHE MOJUILIONAOB. J(OCTHMKEHHUS CENIEeKLMU pacTeHUH,
KUBOTHBIX 1 MUKPOOPraHU3MOB.

buorexHosoruss Kak OTpacile NPOHU3BOACTBA. ['€HHas HMH)KEHepus. OTambl CO3JaHUs
pexombuHanTHo JIHK u TpaHcrenneix opranusmoB. Kierounas unxenepus. Kierounsle
KyJlbTypbl. MUKPOKIIOHAJIBHOE pa3MHOXKEHNE pacTeHuil. KIoHHpoBaHKHE BBICOKONPOAYKTHUBHBIX
CENTbCKOXO3SIICTBEHHBIX OPraHU3MOB. ODKOJOTHYECKHe U JTHUeckue mpoodmembl. MO —
TeHETHYECKH MO (UIIMPOBAHHBIE OPTaHU3MBI.

JleMoHcTpanuu:

IToptpetsi: H. U. BaBunos, U. B. Muuypus, I'. /[. Kapneuenko, M. ®@. liBaHoB.

Tabmuuel u cxembl: KapTa «LIeHTpbI MPOMCXOXKAEHHUS W MHOroo0paszusi KyJIbTYPHBIX
pactenui», «llopoabl JOMAaNIHUX KUBOTHBIX», «CopTa KyJbTYypHBIX pacTeHMi», «OTaanéHHas
rubpuamzanus», «Paborel akagemumka M. @. HWBanoBay, «llomumnonaus», «OOBEKTHI
ouorexHosorun», «Kierounele KyJbTypbl M KJIOHHpOBaHHE», «KoHCTpynpoBaHHE U IEpEHOC
T€HOB, XPOMOCOMY.

ObopynoBaHue: MYJSDKUA TUIONOB M KOPHEIIONOB AMKHX (OPM M KYJIbTYPHBIX COPTOB
pactenuii, repbapuii «CenbCKOX031iCTBEHHBIE PACTEHUSD.

JlabopaTtopHble U NpaKTHYEeCKHE PAa0dOThI:

Oxckypeusi «OCHOBHBIE METOJbI U JOCTHUXKEHMS CEJIEKIMH PACTEHUN U >KUBOTHBIX (HA
CEJIEKLIMOHHYIO CTaHIMIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATENbHbBIM y4acTOK, B TEIUIMYHOE
XO35TUCTBO, JIA0OPATOPUIO arPOYHUBEPCUTETA UITM HAYYHOTO IEHTPA)».

11 KJIACC

Tema 1. DBoIIOLIMOHHAs1 OHOJIOTHS.

[Ipennoceiku BO3HMKHOBEHHUS SBOJIIOIMOHHON TEOpUH. DBOJIOLIHMOHHAS Teopus U €€
MecTO B Onosoruu. BimsiHue 3BOTIOIMOHHON TEOPUHU Ha pa3BUTHE OMOJIOTHH U IPYTUX HAYK.

CeuzerenscTtBa 3Bosonuu. [laneoHTosnornueckue: MOCIEIOBATEIbHOCTh MOSBICHUS
BHJIOB B MMaJICOHTOJIOTUYECKON JIETOMUCH, MepexoaHble GopMbl. buoreorpaduieckue: cXoaCcTBO
u paznnane GayH u Grop MaTEpUKOB U OCTPOBOB.

DOMOPHOJIOTHYECKHE: CXOJICTBA M PA3IUYUsl AMOPHOHOB Pa3HBIX BHJIOB TO3BOHOYHBIX.
CpaBHUTETHLHO-aHATOMUYECKHAE: TOMOJOTUYHBIC, AHAJIOTUYHBIE, PYJUMEHTAPHbIE OpPraHbl,



aTaBU3Mbl. MOEKyIApHO-OMOXMMHUYECKHE: CXOACTBO MEXaHU3MOB HACIEACTBEHHOCTH U
OCHOBHBIX METa0OJIMUECKUX MyTeH y BCEX OPraHU3MOB.

OpomonnonHas Teopus Y. Jlapuna. Ilpenmnocbuiku BO3HUKHOBEHHUS JAapBHHHU3MA.
JIBuKyiMe Cuiibl  3BOJMIOMU  BHJAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHUE IpU
OIpPaHMYEHHOCTH pECYpCOB, HeoNpenenéHHas H3MEHYMBOCTb, OOppOa 3a CyIIEeCTBOBaHHE,
€CTECTBEHHBIH 0TOOD).

Cunretnueckas Teopus 3Bomonuu (CTI) u e€ oCHOBHbBIE MTOJIOKEHUS.

Muxkpospomonus. [Tomynsanus kak eAMHUIA BUIA U 3BOJOLHH.

JBrxyume cunbl ((akTopbl) 3BOJIOLNUU BHUJOB B Npupoie. MyTalMOHHBIM mpoiecc U
KOMOMHAaTUBHAsg W3MEHYHMBOCTb. [lomynaunuoHHBIE BOMHBI W JApeild renos. M3omsauus u
MUTpaLus.

EctecTBeHHBIII 0TOOp — HampaBisomui (axkrop 3Bomonuu. POpMbl €CTECTBEHHOIO
orbopa.

[Tpucnoco61eHHOCTh OPraHU3MOB KaK pe3yJsibTaT 3BOMIOIMHU. [IpuMeps! npucnocobieHui
y OpraHu3zMoB. ApoMopd03bl U UAMOAJAITALIUH.

Bun u BunooOpasoBanue. Kputepunm Buzma. OcHOBHble (GOpMBI BHJI000pa30BAHHUSA:
reorpa(u4eckoe, IKOJIOrHYECKOE.

MakposBosmonus. @opMbl 3BOMIOLMM: (usIeTUUECKasl, AUBEPreHTHAs, KOHBEPreHTHas,
napauienbHas. HeoOpaTumMocTs 3BOJIOLUN.

[TpoucxoxxkaeHue  OT  HECHEUUANM3HPOBAHHBIX  IPEIKOB. [Iporpeccupyromas
crnenuanu3anus. AJanTUBHAS paguaius.
JdemoHcTpanum:

IToprpetsr: K. JIunnei, XK. b. Jlamapk, Y. dapsun, B. O. Koanesckuii, K. M. bap, O.
I'exkens, @. Mrosuiep, A. H. CeBeprios.

Tabmuuel u cxembl: «Pa3ButHe opraHmyeckoro wmupa Ha 3emie», «3apOAblLIH
MO3BOHOYHBIX  KUBOTHBIX», «ApxeonTepukc», «DopMmbl OOppObI 3a CYIIECTBOBAHHE,
«EctectBenHbIii  0T00p», «MHoOroodpasue copToB pacreHuil», «MHoroobpasue MOpPOI
KUBOTHBIX), «[Tonmynsuuny, «MyTanuoHHas HU3MEHUHUBOCTbHY, «ApoMopd0o3bI»,
«Uonoanantauumn», «OOmas nereHepanus», «/IBmwxymue cuisl 3Bomouun», «Kapra-cxema
Mapuipyta nytemectBusi Y. JlapBuna», «boprba 3a cymiectBoBanuey», «lIpucrnocobneHHOCTD
OopranusmoB, «I eorpadudeckoe BU1000pa3zoBaHuey, « IKOJIOTHIECKOE BU000pa30BaHUE).

Ob6opynoBaHue: KOJIJIEKIMSI HACEKOMBIX C Pa3IMUHBIMU THITAMU OKPACKH, HA0OP IJIOZOB U
ceMsiH, Kosutekuus «IIpuMepsl 3alUTHBIX TPUCIIOCOOIEHUH Y JKUBOTHBIX», MOAi€Nb «OCHOBHbBIE
HaIlpaBJICHUS 3BOJIIOLUNY, 00BbEMHAsI MOAENb «CTpOEHHE IOJIOBHOI'O MO3ra 03B OHOYHBIX).

buoreorpaduueckass kapta wmupa, Komiekuus «DopMbl COXpPaHHOCTH HCKOMAaeMbIX
KUBOTHBIX U pacTeHUi», Mozaenb anmukanus «llepekpéct xpomocom», BIaKHbIE MpenapaTsl
«Pa3Bute HacekoMoro», «PasBuThe mnATYmKW», MUKpompemnapar «Jpo3oduna» (HopMa,
MyTaluu (GOpMbl KPbUIbEB U OKPACKH TeENa).

JlaGopaTopHble 1 MpaKTHYeCcKHe PadoThI:

JlaGoparopHas pabora Ne 1. «CpaBHeHUE BUI0B 10 MOP(POJIOrHUECKOMY KPUTEPHIO».

JlaboparopHass pabora Ne 2. «OmnucaHue TMNPUCHOCOOIEHHOCTH OpraHm3Ma ©u eé
OTHOCUTEIBHOT'O XapaKTepa.

Tema 2. Bo3HUKHOBeHHE U pa3BUTHE KU3HHM Ha 3eMule.

JloHay4yHble pENCTaBICHUS O 3apOKACHUM XU3HHU. HaydHble TMIOTE3bl BOZHUKHOBEHUS
KU3HM Ha 3emuie: aOWOreHe3 W TMaHCHepMHs. XUMHUYECKas dSBOJIONUS. AOMOTCHHBIH CHHTE3
OPraHMYECKUX  BEHIECTB M3  HEOPraHMYECKHX. OKCIEPUMEHTAIbHOE  IOATBEP)KICHHE
XUMHUYECKOM 3BoJonnKH. HavabHbIe Tanbl Ouosorunueckoi ’Bomoruu. ['unoresa PHK-mupa.
dopmupoBaHNEe MEMOPAHHBIX CTPYKTYP U BOZHUKHOBEHHE MPOTOKJIETKU. [lepBble KIETKH U UX
sBoNOLUA. POPMUPOBAHUE OCHOBHBIX IPYIII )KUBBIX OPIraHU3MOB.



Pa3Butue xu3Hum Ha 3emsie mo o9pam U nepuoaam. Karapxeill. Apxeiickas u
nporepo3oiickas dpbl. [laneos3olickass 3pa u €€ mepuoAbl: KEeMOpPUNCKUN, OpPAOBUKCKHUH,
CWIIYpUICKUH, I€BOHCKHUM, KAMEHHOYT OJIbHBIN, IEPMCKHUI.

Me3o30lickas 3pa ¥ €€ Nepuobl: TPHACOBBIN, FOPCKUN, MEJIOBOM.

Kaiino3oiickas 3pa u €€ nepuoibl: Najieor eHOBbIN, HEOT€HOBBINA, AHTPOIIOT€HOBBIM.

XapakTepucTuka KiuMaTa M TeOJOrHYecKuX mpoueccoB. OCHOBHBIE 3Tambl 3BOIIOLUU
pPaCTUTENHHOIO W JKUBOTHOTO MHUpa. ApomMopdosbl y pacTeHwid W XMBOTHBIX. llosiBiieHwue,
paciBeT U BEIMUPAHKE TPYIII KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKoro MuUpa Kak OTpaykeHue 3BOJOIUU. OCHOBHBIE CUCTEMATHYECKHE
TPYNIBI OPraHU3MOB.

OBomonys  4eloBeka. AHTpOIOJIOTHs Kak Hayka. Pa3Butue mpencraBieHUH o
IIPOMCXOXKJIEHUH desloBeKa. MeTopl u3yueHus anTponoresesa. CxoJCcTBa U pa3iMyuus YeI0BEKa
U )KMBOTHBIX. CHCTEMAaTHUYECKOE ITOJIOKEHUE YETIOBEKA.

JBuwxyume cunbl  ((akTopbl) aHTpororeHeza. HacieacTBeHHas HW3MEHYMBOCTh |
€CTEeCTBEHHBIN 0TO0p. OOIIEeCTBEHHBIN 00pa3 KU3HU, U3TOTOBJICHUE OPYIUN TPyla, MBIIIJICHHE,
peub.

OCHOBHBIE CTaJMM U BETBH HSBOJIIOLIMM YEJIOBEKA: aBCTPAJIONUTEKH, YenoBeKk yMmelblid,
Yenosexk mnpsaMoxonsamui, YenoBexk Heanaepranbckuii, YemoBek pasymHbii. Haxonknm
HCKOIMAaeMbIX OCTATKOB, BPEMs CYILECTBOBaHUS, 00JaCTh PacIpOCTpaHEHUs, 00BEM T'OJIOBHOI'O
Mo3ra, o0pa3 >KU3HU, OPYyIUsl.

YenoBeueckue packl. OCHOBHBIE OONbIIME pachl: eBporeouHas (eBpa3uiickas), HErpo-
aBcTpajioujiHas  (PKBaTopuajibHas), MOHTroJoWaAHas  (a3uaTcKko-aMepHuKaHckas). YepTsl
MIPUCIIOCOOJIEHHOCTH TPEACTaBUTEICH UENOBEYECKUX pac K YCIOBHUSAM CyIIECTBOBAHMSL.
EnuncrBo uenoBeueckux pac. Kputuka pacusma.

JdemoHcTpanum:

[Hoptpetsi: @. Penu, JI. [1acrep, A. . Onapun, C. Musnep, I'. FOpu, Y. /lapBuH.

Tabmuupsl u cxembl: «Bo3HukHoBeHne CoHEUHOM cuUcTeMbl», «Pa3BUTHE OpraHUYECcKOro
mupay, «PactutenbHas kierka», <«OKuBoTHas kierka», «lIpokapuoTuueckass KIETKay,
«CoBpeMeHHasl cucTeMa OpraHMueckoro mmupa», «CpaBHEHHE aHATOMHUYECKMX YEpPT CTPOEHUS
YeroBeKa M 4eloBEKoOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa Mall€OHTOJIOTMYECKUX HaXOIOK
MIPEIKOB COBPEMEHHOI'0 4YenoBeKa», «JlpeBHelmme moan», «JlpeBHue moan», «llepBbie
COBPEMEHHBIE TIOAN», «HemoBeuecKue pacs».

O6opynoBanne: wmymspku — «lIpoucxoxkaenune uenmoBeka» (OIOCTBI  aBCTPAJIONMTEKA,
MUTEKAHTPONA, HeaHAepTaiblla, KPOMAHbOHIIA), CJIENKH WM U300paKeHUs] KAMEHHBIX OpyIUi
NepBOOBITHOIO YeJioBeKa (KaMHH-YONIephl, pyOusIa, ckpebia), TeoOXpOHOJOrHUecKas Taluia,
KosuteKus «POopMbl COXPAaHHOCTH UCKOMAEMBbIX dKUBOTHBIX U PACTEHUID.

JlabopaTopHble U NPpaKTHYeCKHE PA0OTHI:

[Ipaktuueckas padora Ne 1. «3ydueHne UCKOMaEMbIX OCTATKOB PACTEHHUI M KUBOTHBIX B
KOJIIEKLIUSAX).

DKCKypcusi «DBOJIOLMS OPraHMYECKOro MUpa Ha 3emiie» (B €CTECTBEHHO-HAYYHBIM WITH
KpaeBeqYeCKUil My3ei).

Tema 3. Opranu3Mbl U OKpPYKAKOIIAS Cpea.

DKojorus Kak Hayka. 3ajadyd M pasliesibl dKOJOruh. MeTolbl 3KOJIOrMYeCKHX
HCCJIEN0BaHUN. DKOJIOIMYECKOE MUPOBO33PEHIE COBPEMEHHOIO YEJIOBEKaA.

Cpenpl  oOMTaHMS ~ OpraHU3MOB:  BOJHAs, HA3eMHO-BO3JYyIIHAas,  IOYBEHHaf,
BHYTPHOpPraHU3MEHHas.

Okonornueckue (aktopsl. Knaccudukanus skolorudeckux (GpakTopoB: aOMOTHYECKHE,
OMOTHYECKHE U aHTPOIOTeHHbIE. [[eiicTBHe SKoIornueckux (akTopoB Ha OPTaHU3MBI.

AbuoTtnyeckue  (GakTOpBl:  CBET, TeMIepaTypa, BIAXHOCTb. DoTomepuoamnsm.
[Ipucnoco61eHus opraHu3MoOB K 1eHCTBUIO a0MOTHYECKUX (DaKTOPOB. bruoiornueckue puTMel.



buortnueckue  ¢aktopsl. Buasl OuoTMdecKMX  B3aUMOJECHCTBUH:  KOHKYpPEHIIMS,
XMUIHUYECTBO, cuMOuo03 U ero ¢opmsl. [lapasutusm, koonepauus, MyTyaau3M, KOMMEHCAIN3M
(KBapTHpPAHCTBO, HAXJIEOHMYECTBO). AMEHCAJU3M, HEWTpaiu3M. 3HaueHHE OUOTUYECKUX
B3aUMOJICHCTBUM I CYILIECTBOBAHUS OPraHU3MOB B IPUPOJIHBIX COOOLIECTBAX.

DKOJIOTUYECKUE XapaKTEPUCTUKM monyisauud. OCHOBHBIE I10KAa3aTENd IOMYJISILIUU:
YUCIEHHOCTh, IIJIOTHOCTb, POKIAEMOCTb, CMEPTHOCTb, HPUPOCT, MHUrpauus. JluHamuka
YUCJIEHHOCTH MONYJIALUU U €€ perysnus.

JdemoHcTpanum:

[Toptpetsi: A. I'ym6omabar, K. @. Pynbe, 3. I'ekkens.

Tabmuue! u cxemsl: kapta «IIpuponusie 30Hb1 3emin», «Cpeabl 0OOMTaHUS OPraHU3MOBY,
«®Doronepuoausm», «llomymsiuum», «3aKOHOMEPHOCTH pPOCTAa YUCIEHHOCTH MOMYJSILUU
uHpY30puu-Ty Qenbkny», «IIuieBsie memnm.

JlaGopaTopHble 1 MpaKkTHYeCKHe PadoThI:

JlaGopatopHas paborta Ne 3. «Mopdosornueckne 0cOOEHHOCTH paCTeHUH U3 Pa3HbIX MECT
OOUTAHUS.

JlaGopatopHas paboTa Ne 4. «BnusHue cBera Ha pOCT U pa3BUTHE YEPEHKOB KOJIeycay.

[TpakTueckas padota Ne 2. «[loacuér MIOTHOCTH MOMYJISALUI pa3HbIX BUJOB PACTECHUID.

Tema 4. CoobmecTBa M 3K0JIOTHYECKHE CHCTEMBI.

CoobmectBo  opranu3smoB —  OuoneHo3. CTpykTypbl  OuoleHo3a:  BHO0Bafi,
IPOCTpaHCTBEHHasA, Tpoduueckas (nuienas). Buasi-nomuHantel. CBs3u B OHOLIEHO3E.

Okosoruueckue cucreMsl (3xocucrembl). IlonsTHe 00 sKocucremMe M OHOreoLeHo3e.
OyHKUNOHAJIBHBIE KOMIIOHEHTBI JKOCHUCTEMBL: INPOAYLEHTHI, KOHCYMEHTBI, DPEIyLIEHTHI.
KpyroBopor BemiectB M MOTOK 3HEpPruuM B 3Kocucreme. Tpoduueckue (MUILEBbIE) YPOBHU
skocucteMbl. [lumeBpie nenu u cerd. OCHOBHbIE IIOKa3aTeNd HKOCUCTEMbI: Ouomacca,
MPOAYKIHS. ODKOJOIMYECKHE NUPaMUJbl: MPOAYKIUH, YHUCIEHHOCTH, Ouomaccel. CBoiicTBa
9KOCHCTEM: YCTOMUMUBOCTD, CAMOpEryJIsus, pa3Butue. Cykueccus.

[IpupoaHbie 3KOCHCTEMBI. DKOCHUCTEMBI 03€p M pPEK. DKOCHCTEMa XBOMHOro WK
LIMPOKOJIMCTBEHHOI' O JIeca.

AHTpONOreHHbIE IKOCHCTEMBI. ATPO’KOCHCTEMBI. Y pOoskocucTeMbl. buonorudeckoe u
X03sIICTBEHHOE 3HAUE€HU E arPOIKOCUCTEM U YPOOIKOCHUCTEM.

buopasznooOpa3ue kak GakTop ycToWduBoCcTH 3kocucTteM. CoxpaHeHHEe OUOIOTHYECcKOro
pa3zHo00pa3us Ha 3eMile.

VYuenue B. U. Bepnaackoro o 6mocdepe. I'panuibl, cocraB u CTpykTypa Ouocdepsl.
XKupoe BemectBo U ero (pyHkunu. OcoOeHHOCTH OMocdepbl Kak I100aJbHOM IKOCHCTEMBI.
JluHaMu4eckoe paBHOBecue U oOpaTHas cBs3b B Omocdepe.

KpyroBopotsl BemecTB M OMOr€OXMMUYECKHE IUKJIBI AJIEMEHTOB (yriepoja, a3ora).
3oHanbHOCTH OMochepbl. OCHOBHBIC OMOMBI CYIIIH.

YenoseuecTBO B Onocdepe 3emin. AHTpOIIOreHHbIe n3MeHeHus B Ouocdepe. ['modansHbie
9KOJIOTUYECKUE MPOOIIEMBI.

CocyuiecTBoBaHue NpUpoabl U yesnoBeuecTBa. CoxpaHeHrne Onopa3Hoo0pa3us Kak OCHOBA
ycroiunBocTH 6nocgepsl. OCHOBA pallOHANBHOrO YIPaBJIEHUsS NPUPOJHBIMU PECYpcaMu U UX
UCIOJb30BaHue. JlocTKeHNsl OMOIOTUY U OXPaHa IPUPOJIBIL.

JdemoHcTpanum:

IToprpetsi: A. [Ix. Tencim, B. H. Cykaués, B. . Bepranckuii.

Tabmune! u cxemsl: «lIumessie nenu», «buouenos3: cocras u cTpykTypay, «IIpuponnsie
cooOmectBay, «llenm nuTaHus», «Okoyormyeckas mnupamuaa», «buochepa u yenoBex»,
«JKocucTemMa IIMPOKOJIMCTBEHHOIO Jieca», «DKOCHCTEMa XBOMHOro Jeca», «buoneHos
BOZOEMa», «ArporeHo3», «lIpuMepHble aHTPONOreHHbIE BO3ICHCTBUS HAa IMPUPOAY»,
«BaxHele MCTOYHUKM 3arps3HEHUs BO3J1yXa M TPYHTOBBIX Boa», «llouBa — BakHehmas
cocrapJsitoniast Ouocdepsl», «DakTophl Aerpaganuu nouBy, «llapaukoBsiit apdexT», «PaKkTopsI
pPaaMoOaKTHBHOTO 3arpsi3HeHHs Orocdepb», «O0mmas cTpykTypa 6uocdeps», «PacinpocTpaneHue



XU3HK B Omochepe», «O30HOBBIA 3KpaH Ouochepsl», «KpyroBopor yriepoma B Omochepe»,
«KpyroBopoT a30oTa B mpupoie».

O6opynoBanue: MOJIEJIb-aNIUINKa s «Tunuunsle OHOLIEHO3BD», repbapuii
«PactutensHbple  cooOmiecTBa», Kowiekuuu — «buomeHo3», «Bpemurenm — BaxHeHIIMX
CENTbCKOXO3SIICTBEHHBIX ~ KYIbTYp», TepOapuu U KOJUIEKIUU pACTeHHH U IKUBOTHBIX,
MPUHAJIEKAIIME K PA3HBIM IKOJIOTMYECKUM rpynmam ogHoro Bujaa, Kpacnas kaura Poccuiickoit
Ddenepannn, n300pakeHUsT OXPaHIEMbIX BUIOB PACTEHUH M JKUBOTHBIX.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMELI 110 BUOJIOTMM HA
HbA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUN A

Cornacuo ®I'OC COO, ycraHaBIMBAIOTCS TpeOOBaHMS K pe3yjibTaTaM OCBOEHUS
00yYarOIIMMHKCS TTPOrPaMM CPEIHEro OO0IIero 00pa3oBaHMs: JUIYHOCTHBIM, METAIIPEAMETHBIM U
OpCAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType NHYHOCTHBIX pE3yJbTaTOB OCBOEHHS Mpeamera «buosorus» BblAeIEHBI
CIENyIOIME  COCTABISIONIME: OCO3HAHME OOYYAIOIIMMHCS  POCCHHMCKOM  I'pa)KIaHCK O
UJEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIHLHOCTH M CaMOOIpPEACIICHHUIO,
HaJMYUe MOTHBAIMK K OOYYCHHIO OWOJIOTHH, IICICHANPABICHHOE pPa3BUTHE BHYTPEHHUX
yOeXIeHU! JTMYHOCTH Ha OCHOBE KJIIOUEBBIX IIEHHOCTEW M MCTOPHUYECKHX TPaJWLUN pa3BUTHUS
OMOJIOrMYECKOro 3HAaHHS, TOTOBHOCTh M CIHOCOOHOCTh OOYYAlONIMXCS PYKOBOJCTBOBATHCS B
CBOCM  JEATENIbHOCTM  II€HHOCTHO-CMBICIOBBIMH  YCTAHOBKAMM, IPUCYIIUMH  CHUCTEME
OMOJIOTUYECKOTO0 O00pa30BaHUs, HAJIUYHWE HSKOJOTMYECKOr0 MPaBOCO3HAHMS, CIIOCOOHOCTU
CTaBUTH IEJIH U CTPOUTH KU3HEHHBIE TIAHBHI.

JlnaHoCcTHBIE pE3ynbTaThl OCBOEHUS NpeaMera «buosiorusy HOCTUTAIOTCS B €IUHCTBE
y4eOHON M BOCHUTATENLHOW AESITENbHOCTH B COOTBETCTBUH C TPATUIMOHHBIMU POCCUNCKHUMHU
COLUOKYJIbTYPHBIMU, HCTOPUUECKUMHU U J1YXOBHO-HPABCTBEHHBIMH LIEHHOCTSAMHU, NPUHATHIMU B
o0liecTBe MpaBUIaMH M HOPMaMU TOBENEHHUS U CIOCOOCTBYIOT MpOIleccaM CaMOIO3HAHMS,
CaMOBOCTIMTaHHUSI U CAMOPA3BUTHS, Pa3BUTHS BHYTPEHHEW IMO3HMIIMU JUYHOCTH, MATPUOTH3MA,
YBa)KEHUS K 3aKOHY U IPAaBONOPAJKY, YEJIOBEKY TPyAa U CTapllieMy IOKOJIEHHIO, B3aUMHOIO
yBaXXEHHUS, OEpPEeKHOr0  OTHONIEHUS K  KYJbTYPHOMY  HAcleIUId W  TPAJAHUIHUAM
MHOTI'OHallMOHaJIbHOro Hapoaa Poccuiickoit denepanniu, NpUpOIE U OKPYKAIOLIEH Cpene.

JInuHOCTHBIE pe3yNbTaThl OCBOEHHUS yueOHOro nmpenMeTa «buonaorus» AOIKHBI OTpakaTb
TOTOBHOCTh M CITOCOOHOCTh OOYYArOMIMXCS PYKOBOACTBOBATHCA CHOPMHUPOBAHHON BHYTpPEHHEM
MO3UIIUEH JIMYHOCTH, CHCTEMOM IICHHOCTHBIX OPHEHTAIM, TMO3UTHUBHBIX BHYTPEHHHUX
yOexXJeHul, COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSIM POCCHUIHCKOro  0oOIIecTBa,
pacimpeHre XKU3HEHHOr'0 OMbITa W OMNbITa NEATEIbHOCTH B IPOIECCe peaau3alliii OCHOBHBIX
HarnpaBJICHUI BOCIUTATEIbHON AEATEIbHOCTH, B TOM YHCIIE B YACTH:

1) rpaskIaHCKOT0 BOCIIUTAHUS:

chOPMHUPOBAHHOCTh T'PAXKIAHCKOW TMMO3ULIHUM  OOYy4YaIOIIEerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCHIICKOro 00IIecTBa;

OCO3HAHUE CBOMX KOHCTHTYLMOHHBIX NpaB M O00S3aHHOCTEH, YBa)K€HHUE 3aKOHa W
IPABOMOPSAKA;

TOTOBHOCTh K COBMECTHOM TBOPUECKOM NEATEIbHOCTH MPU CO3TAHUU Y4E€OHBIX IPOEKTOB,
pelIeHr y4eOHbBIX U MO3HABATEIbHBIX 33/1a4, BBITIOJHEHUN OMOJIOTMUECKHX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpPEAENSATh COOCTBEHHYIO TMO3UIMIO 1O OTHOMICHUIO K SIBJICHHIM
COBPEMEHHOM KU3HU U OOBSICHSTH €€

YMEHHE y4YUTBIBATH B  CBOMX JICHCTBUSAX HEOOXOOUMOCTb  KOHCTPYKTUBHOTO
B3aMMOJICHCTBUS JIIOACH C Pa3HBIMU YOSKIEHUSMH, KYJIbTYPHBIMU IIEHHOCTSIMH U COLUATBHBIM
ITOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B IIPOIECCE COBMECTHOTO BBITIOJIHEHUS YUEOHBIX,
MMO3HABATENILHBIX W HCCJENOBATEILCKUX 3aJlad, YBAXUTEIBHOTO OTHONICHHWS K MHEHHUIO
OIMTOHEHTOB TPU 00CYXICHHH CIIOPHBIX BOIIPOCOB OMOIOTUYECKOTO COICPIKAHMS,

TOTOBHOCTh K T'YMaHUTAPHOW U BOJIOHTEPCKON 1ESITEIBHOCTH

2) NaTPHOTHYECKOI0 BOCIIMTAHMSA:



c(OpMUPOBAHHOCTh POCCUNUCKOI TpakIaHCKON UASCHTHYHOCTH, TATPUOTU3MA, YBAKEHUS K
CBOEMY HapoJy, 4yBCTBA OTBETCTBEHHOCTH niepen PoauHON, ropaoctu 3a CBOW Kpai, CBOKO
Ponuny, cBOi S3bIK U KYJIBTYpY, IPOLLIOE U HACTOSAIEE MHOIOHAIIMOHAJIbHOr0 Hapoaa Poccuy;

[IEHHOCTHOE OTHOIIEHHWE K TMPUPOAHOMY HACIEIUI0O U MaMATHUKAM HPUPOJBI,
JOCTIKeHUsM Poccru B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CHOCOOHOCTh OLIGHMBAaTh BKJIAJ POCCUMCKUX YYEHBIX B CTAHOBJIEHUE U pa3BUTHUE
OHMONIOrnH, TOHUMaHUs 3HaYEHHS OMOJIOTUH B TTO3HAHUU 3aKOHOB MTPUPOJIBI, B )KU3HH YEIIOBEKA U
COBPEMEHHOI'0 00IIECTBa;

uzelHas yoex1EHHOCTb, TOTOBHOCTD K CIYXEHHIO U 3anmTe OTeduecTBa, OTBETCTBEHHOCTD
3a ero cyanoy;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHME NYXOBHBIX IEHHOCTEH POCCUICKOIr0 Hapoa;

c(OpMUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMS, STUUECKOI0 TOBEICHNUS;

CIOCOOHOCTh OLIEHMBATh CHUTYAIlMI0 M NMPUHUMATh OCO3HAHHBIE PELICHHS, OPHUEHTUPYSCh
Ha MOpaJIbHO-HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOT'0 BKJIaJ]a B IOCTPOEHHE YCTOMYUBOTO Oy IyIIEro;

OTBETCTBEHHOE OTHOILIEHHWE K CBOUM pOJIUTENSIM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOI'O NMPUHATHS LIEHHOCTEH CEMENHOM JKU3HU B COOTBETCTBUU C TPAJULUSIMHU HApOI0B
Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKJIIOYAsl SCTETUKY ObITa, HAYYHOI'O M TEXHUYECKOTO
TBOpPYECTBA, CIIOPTA, TPy, OOIIECTBEHHBIX OTHOIICHUM;

MOHMMaHKE 3MOLMOHAJILHOT'O BO3/1€H CTBUS KUBOW MPUPO/IbI U €€ LICHHOCTH ;

TFOTOBHOCTh K CAMOBBIPKEHHUIO B Pa3HbIX BHJIAX HMCKYCCTBA, CTPEMJICHHE INPOSIBIATH
KayecTBa TBOPYECKOM JINUHOCTH;

S5) ¢usnyeckoro BOCNHMTAHUSI, (POPMHUPOBAHUS  KYJABTYPbl  3/10POBbSl H
IMOLHOHAJBHOIO 0J1ar0NMOJIyYHs:

MOHMMAaHWE W pean3alus 310pOBOro U 06e30macHoro odpasa Ku3HU (310pOBOE MHUTAHUE,
CO0JIIO/IeHNEe TUTUEHNYECKUX TMPaBUI U HOPM, cOaJaHCHPOBAaHHBIA PEXUM 3aHATHI U OTAbIXA,
perynspHas (¢u3uueckas aKTHUBHOCTh), OEpEXKHOro, OTBETCTBEHHOIO U KOMIIETEHTHOTO
OTHOILIEHUS K COOCTBEHHOMY (H3NYECKOMY U IICUXUYECKOMY 3/I0POBBIO;

MOHUMAaHUE I[EHHOCTH TPaBWJI WMHAMBUIAYAJbHOTO M KOJUIEKTUBHOTO 0€30macHOro
MIOBEJICHUS B CUTYaLUAX, YTPOXKAIOLUIMX 3OPOBBIO U )KU3HU JIFOJEH;

OCO3HAHHUE TOCIEICTBUNA M HENPUITUS BPEAHBIX MPHUBBIUEK (YMOTPEOJICHHS aJKOr oI,
HapKOTHKOB, KypeHHsI);

6) TPy10BOIr0 BOCIMTAHMSA:

TOTOBHOCTH K TPYZY, OCO3HAHUE LIEHHOCTU MacTepCTBa, TPYA0I00ue;

TOTOBHOCTb K aKTUBHOM /1€ TEIbHOCTH TEXHOJOIMUECKON U COL[MAIbHOI HANpaBIEHHOCTH,
CIOCOOHOCTh ~ MHMLIMMPOBATh, IJAHUPOBAThH M  CAMOCTOSITEIbHO  BBINOJHATH — TaKyIO
NeSITEIbHOCTD;

MHTEpEC K pazIuuHbIM chepam mpodhecCHOHATBHON NeATEIbHOCTH, YMEHHE COBEpPIIATh
OCO3HaHHBIN BBIOOP Oy TyIIeH MpodecCuu U Peain30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TUIAHBI;

TOTOBHOCTh U CIOCOOHOCTh K OOpa30BaHUIO M caMOOOPAa30BAHUIO HA MPOTSKEHUU BCEH
KU3HH;

7) 3K0JIOrHYeCKOro BOCIIMTAHMS:

HKOJIOTHYECKH 11eJIeCO00pa3HOe OTHOILIEHUE K MPHPO/e KaK UCTOUHUKY JKU3HU Ha 3emie,
OCHOBE €€ CylIECTBOBAHUS,

MOBBIIIICHUE YPOBHS SKOJOTMYECKON KYJIbTYpHI: MPUOOpPETEHHE OIbITa IJIAHUPOBAHUS
MIOCTYIIKOB U OLIEHKU X BO3MOXKHBIX ITOCIIEACTBUM JJIs1 OKPY’KAIOLIEH CpEenbl;

0CO3HaHUE TI100aJbHOI0 XapaKTepa SKOJIOrHUYeCKUX MPoOJieM U IMyTeH UX pelieHuns;



CIOCOOHOCTh HCIIOBb30BAaTh MPUOOPETaeMbIe MPH U3yYEHUU OUOIOTUU 3HAHHS U YMEHHS
IIpU pelIeHUH IMpoOJIeM, CBS3aHHBIX C PALMOHAJIBHBIM MPUPOJONOJIb30BAHUEM (COOIIOCHUE
[IpaBWJI MOBEJEHHUS B NPHUPOJE, HANPABICHHBIX HAa COXPAaHEHHWE DPABHOBECUS B IKOCHUCTEMAX,
OXpaHy BHJIOB, SKOCHCTEM, Ouocdepsr);

AKTUBHOE HEMPUSITUE JCUCTBHI, MPUHOCIIIMX BpEll OKPYKAlOIIe HPUPOAHON cpene,
yYMEHHE MPOrHO3MPOBATh HEOIATOMPUATHBIE SKOJOTHYECKHE MMOCIESACTBUS MPEIIPHHIMAEMbIX
JISUCTBUI U TIPEIOTBpALIATh UX;

HaJIMYue pPa3BUTOTO 3KOJOTHYECKOTO MBIIUICHUS, AIKOJIOTMYECKOM KYJIbTYpbl, OIBITA
NEeSITEeIbHOCTH  SKOJIOTMYECKOM HAmpaBlI€HHOCTH, YMEHHUS pPYKOBOJACTBOBAaTbCS HUMH B
MMO3HABATEJIbHONW, KOMMYHHUKATUBHOW W COITMAJIBHOW TPAKTHKE, TOTOBHOCTH K Y4YacTHIO B
MPAKTUYECKOMN eI TENHLHOCTH SKOJOTMUECKON HANPaBIEHHOCTH;

8) neHHOCTH HAYYHOTO MO3HAHMS:

C(OPMUPOBAHHOCTb MMPOBO33PEHMS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTUST HAayKH U OOIIECTBEHHOW NPAKTHKH, OCHOBAaHHOIO Ha JAMajore KyJIbTyp,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOET'0 MECTa B MOJHUKYJILTYPHOM MUPE;

COBEPILIEHCTBOBAHUE SI3bIKOBOM U YUTATENIbCKOM KYJIbTYphI KaK CPEACTBA B3aUMOCHCTBUS
MEXIY JIOAbMU U TO3HAHUS MHUPA;

[OHMMaHUEe cnenu@uKd OMOJOTMM KaK HayKH, OCO3HAaHMs €€ poiau B (POpPMHUPOBAHHUU
paloOHaIbHOIO HAYYHOI'O MBIIUIEHUS, CO3JaHUH LIEJIOCTHOIO MPEACTAaBIEHUS 00 OKpPYKaIOIEM
MHUpEe KaKk O €JUHCTBE TPUPOIBI, 4YelOBeKa U oOmiecTBa, B TMO3HAHUU MPUPOJIHBIX
3aKOHOMEPHOCTEH U PEeLICHUH MPOOJIEM COXPaHEHUS TPUPOJTHOTO PABHOBECHUS;

yOEXKIEHHOCTh B 3HAUMMOCTU OMOJIOTHU AJISI COBPEMEHHOM LIMBUIM3ALUU: OOecreueHus
HOBOTO YPOBHSI Pa3BUTHUSI MEAUIIMHBI, CO3/IaHHE MEPCHEKTHUBHBIX OMOTEXHOJIOTUH, CIOCOOHBIX
pelaTh pecypcHble Mpo0JIeMbl Pa3BUTHSI YEJIOBEUYECTBA, TOMCKA IMyTeH BhIX0Ja U3 IN100ATbHBIX
9KOJIOTHYECKUX MpobJieM U oOecriedeHusl epexoia K yCTOHUUBOMY Pa3BUTHUIO, PALIUOHAILHOMY
MCIOJB30BAHUIO TPUPOTHBIX PECYPCOB M (POPMUPOBAHHIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYCHHH OWOJIOTMYECKUX 3HAHUU B LEJSX MOBBIMICHHS OOIIEH
KYJIBTYpbl, €CTECTBEHHO-HAyYHOW T'PAMOTHOCTH, KaK COCTaBHOM dYacTH (YHKIIMOHAIBHOM
IPaMOTHOCTH 00yYaromuxcsi, popMUpPyeMON PU U3Yy4eHUU OHOJIOTUY;

MOHMMaHHE CYIIHOCTH METOJO0B MO3HAHMS, HCIIOJBb3yEMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCIOJBb30BaTh IOJTydyaeMble 3HAHMS I aHalu3a M OObBSICHEHUs SBJICHUU
OKpYXalOIllero MuUpa W MPOUCXOISIIMX B HEM H3MEHEHHH, yMEHHUE JieJlaTh OO0OCHOBaHHBIC
3aKJIIOYEHUS] HAa OCHOBE HAYYHBIX (DAKTOB M HMMEIOIIMUXCA JAaHHBIX C LEIbI0 MOIy4eHUs
JIOCTOBEPHBIX BBHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIbHO HCIIOJIb30BATh OMOJIOTUYECKUE 3HAHUS [UISI pPEUICHUS
npo0JieM B peasibHbIX KU3HEHHBIX CUTYaIUsX;

OCO3HAHHUE LIEHHOCTU HAay4YHOW AESTEIbHOCTHU, TOTOBHOCTh OCYLIECTBJISITH IPOEKTHYIO U
HCCJIEZIOBATENbCKYIO AESITEIbHOCTh MHANBUAYAIBHO U B IPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTb K HEMpPEPHIBHOMY OOpa30BaHHUIO M CaMOOOPa30BAHMIO, K
AKTUBHOMY TIOJyYCHHUIO HOBBIX 3HAHUW 1O OHWOJOTMM B COOTBETCTBHU C >KH3HEHHBIMU
MOTPEOHOCTSMHU.

METAIIPEJIMETHBIE PE3YJIBTATBI

MerTanpenMeTHble pe3yJbTaTbl OCBOEHHUS ydueOHOro mpeamera «buonorusp» BKIIOYAIOT:
3HayuMble Ay (OPMUPOBAHUS MHPOBO33PEHUS  OOYYAIOUIMXCS  MEXAUCHUIIIMHAPHBIC
(MexXmpenMeTHbIe) O0LIeHayYHbIE IOHATH S, OTPAXKAIOIINE IIETOCTHOCTh HAYYHOW KapTUHBI MUpA
U crenu(uKy METO/I0B MMO3HAHMUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPrus,
SBJICHUE, NPOLIECC, CUCTeMa, Hay4dHbIH (aKT, MPUHLHUI, TMIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TeopHsi, HccleloBaHue, HaOMI0/IeHNe, U3MEPEHUEe, DKCIEPUMEHT M JPYruX), YHUBEpCalbHbIC
yueOHbIe elicTBUA (IT03HABATENbHbIE, KOMMYHUKATUBHbBIE, PEryIsSTUBHbBIE), 00ECIIeYnBaOIINE



¢dopmupoBanre (HYHKIMOHAILHOW TPAMOTHOCTH M COLMAJIbHON KOMIIETEHIIMU OOYyYarOUIHXCs,
CIOCOOHOCTb o0 yyaromuxcs UCI0JIb30BaTh OCBOEHHbIE MEXIUCIUTIITMHAPHEIC,
MHPOBO33pEHUYECKUE 3HAHUS W YHUBEpCalbHbIC Yy4ecOHBIC ACHCTBUS B TO3HABATEIbHOW U
COLMAJIBHOM IIPAKTHUKE.

MertanpenMeTHble pe3yiabTaThl OCBOCHHUS MPOTPaMMbl CPEIHEro OOIIero 00pa3OBaHHUS
JOJDKHBI OTPaXKaTh:

OBjajieHHe YHUBEPCATBHBIMH Y4eOHBIMH MO3HABATEJILHBIMH AeHCTBUSIMMU:

1) 6a3oBbIe JJOrHYECKHE IeHCTBUS:

CaMoCTOSITeNIbHO (opMynHpoBaTh U aKTyaJdM3UpoOBaTh MpobiieMy, paccMaTpuBaTh &
BCECTOPOHHE;

WCIOJIb30BaTh MPU OCBOCHUH 3HAHUU NPUEMBI JIOTHUYECKOTO MBIIUICHUS (aHaIu3a,
CHHTE3a, CpaBHEHUS, KiaccH(UKanuu, OO0OOIIEHUs), PACKPBIBATH CMBICI OHOIOTHYECKUX
MOHATHH (BBIAETSATH UX XapaKTepHbIE MPU3HAKU, YCTAHABIUBATh CBSI3U C JPYTUMHU MOHSATUSIMU );

ONpenensiTh LU JeATENbHOCTH, 3a/laBasl MmapamMeTpbl M KPUTEPHUH HX JIOCTHKEHUS,
COOTHOCHUTH Pe3yJbTaThl JEATEIbHOCTH C TOCTABIEHHBIMU I[ENISIMU;

UCTOJIb30BaTh OMOJIOTUYECKUE TMOHATUS AN OOBSICHEHHS (PAKTOB W SBIICHHH >KUBOU
MIPUPOIBL;

CTPOUTH JIOTUYECKHE PACCYXKACHHUS (MHAYKTUBHBIC, JEIyKTUBHBIC, IO AHAJIOTHH),
BBISIBISITh 3aKOHOMEPHOCTH M MPOTHBOPEUHUSI B PACCMATPUBAEMBIX SIBJICHUSX, (HOPMYIHPOBATH
BBIBOJIbI U 3aKITIOY CHUS;

NPUMEHSTh CXEMHO-MOJIENIbHBIE CPENCTBA AJ MPECTaBJICHUS CYIIECTBEHHBIX CBS3eH U
OTHOILIEHUI B M3y4aeMbIX OMOJOTMYECKHX OOBEKTaX, a TaKKe MPOTUBOPEUUMH Pa3HOro poja,
BBISIBIICHHBIX B Pa3JIMYHBIX HH()OPMAITMOHHBIX UCTOUHHUKAX;

pa3pabaThIBaTh IJIAH pEIICHUs MPoOeMbl C yUETOM aHAJIM3a UMEIOIINUXCSl MaTepHabHbIX
U HEMaTepHaJIbHbIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JEATEIHHOCTb, OIIEHMBATh COOTBETCTBHE PE3YJIbTATOB LIEINISIM,
OLICHUBATh PUCKH MOCIEICTBUN e TEIbHOCTH;

KOOPJMHUPOBAaTh M BBINOJIHATH pabdOTy B YCIOBHSX peajbHOTO, BUPTYaJbHOTO U
KOMOWHUPOBAHHOTO B3aUMO/ICH CTBUS;

pa3BUBaTh KPEATUBHOE MBIILJICHUE TIPH PEIICHUH )KHU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKUE TeHCTBUS:

BJIQJICTh HAaBBIKAMHU Y4EOHO-HUCCIIEAOBATENbCKON U MPOEKTHON NEeSTEIbHOCTH, HaBbIKAMU
paspelieHus npodsemM, CliocOOHOCTbIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IIOMCKY METOJIOB
pELICHHS MPAKTHYECKUX 3a7a4, IPUMEHEHHUIO Pa3JIMYHbIX METOO0B IMO3HAHUS;

UCMOJb30BaTh pPa3IWYHbIe BHJBI JIEATEIbHOCTH IO MOJTYYEHHIO HOBOI'O 3HAHHS, €ro
UHTEpIpeTaluy, Ipeo0pa3oBaHUI0 U MPUMEHEHHUIO B Y4E€OHBIX CHTYalUsX, B TOM YHCJE MPHU
CO3/1aHUU Y4EOHBIX U COLUATBHBIX IPOCKTOB;

(dbopMUPOBATh HAYYHBIN THI MBIIUICHHS, BIAJE€Th HAYYHON TEPMUHOJIOTHEH, KIFOYEBBIMH
MOHSATHSIMU U METO/IAMH;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIC 3a/ladyd B OOPa30BATEIbHOW NEATEILHOCTH U
KU3HEHHBIX CUTYAIUsIX;

BBISIBJIATh NPHYMHHO-CIEACTBEHHBIE CBSI3M UM AaKTyallM3UpOBaTh 3aJady, BBIIBUTAThH
TUNoTe3y €€ pelleHus, HaXOAWTh apryMeHThl /Uil JOKa3aTelbCTBAa CBOMX YTBEPXKICHUH,
3a/1aBaTh MapaMeTPhl U KPUTEPUU PEIICHUS,

aHAJM3UPOBAThH TOJNYYCHHBIE B XOAE pEIICHUS 3aa4yd pPe3yJbTaThl, KPUTHYCCKU
OILICHUBATh UX JOCTOBEPHOCTh, MPOrHO3UPOBATh M3MEHECHHUE B HOBBIX YCIIOBHUSX;

JaBaTh OI[EHKY HOBBIM CHTYAIIMSIM, OIICHUBATH MPHOOPETEHHBIN OMBIT;

OCYIIECTBIISATh IIENICHATIPABICHHBI TOMCK IEpeH0Cca CPeICTB U CIOCOO0B ACHCTBUS B
PO eCCHOHANIBHYIO Cpeay;

yMETh TEPEHOCUTh 3HAHUS B I[IO3HABATEJIBHYKD W  MPAKTHYECKYI  00JacTH
KU3ZHENIEATEILHOCTH;



YMETb UHTErPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00JacTel;

BBIIBUTAaTh HOBBIC WJICH, NpEIJiaraTh OPUTHHAIBHBIC MOIXOABI W PEIICHUS, CTABHTh
POOJIEMBI U 3aJ1a4H, JOMYCKAIOIIME aTbTEPHATUBHBIC PEIICHUS.

3) padora ¢ uH(popmManueii:

OPUEHTHUPOBATLCSA B PA3JUYHBIX MCTOYHMKAX HMH(MOpMaIUU (TEKCTe y4eOHOro mocoOwus,
HAyYHO-TIOMYJISIPHOM JIMTEepaType, OMOIOTHYECKUX CIOBAPSAX M CHPABOYHHKAX, KOMIBIOTEPHBIX
0azax naHHBIX, B HTepHeTe), aHAMM3WpPOBAaTh HHPOPMAIHMIO Ppa3IMYHBIX BHAOB U (opMm
MIPEICTaBJICHUS, KPUTHYECKH OIICHUBATH €€ JOCTOBEPHOCTh U HEMPOTHBOPEIHBOCTH;

(GopMyITHUPOBATh 3aMPOCHl M TPUMEHATh Pa3JIMYHBICE METOJbI NPHU IOMCKE W OTOOpe
Ouonornuecko HHGoOpMaIuK, He0OXOAMMOH JJIs BBIMOJIHCHHS YICOHBIX 3a71a4;

NPUOOPETATh OMBIT WCIOJIH30BAHUS HH(POPMANHOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEPIICHCTBOBATH KYJITYPY aKTHBHOTO M CIIOJIb30BAHUS PA3IMYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTHUMAIbHYIO (QOpMYy TMpENCTaBICHUS OHOIOTHYECKOM
uHdopmaruu (cxeMbl, rpauKu, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JIPYTOE);

UCTOJb30BaTh HAYUHBIM S3bIK B KauecTBE cpencTBa Ipu pabore ¢ OHUOIOrHYecKOou
uHbopMaIMel: TPUMEHATh XUMHUYecKue, (pu3nueckne U MareMaTU4ecKhue 3HaKU U CHMBOJIBI,
dbopmysel, a0OpeBHATypy, HOMEHKJATYpy, HCIIOIb30BaTh U IMPEeOOpa3oBbIBATh 3HAKOBO-
CHMBOJIMYECKHE CPEIICTBA HATJISTHOCTH;

BIIQJICTh HABBIKAMH pACIO3HABAHUS H 3aIMUTHl  WHGOpPMANHUHA, WHPOPMAIHMOHHON
0€30I1acCHOCTH JTMYHOCTH.

ORi1aieHHe YHUBEPCATBHBIMI KOMMYHUKATUBHBIMU 1€HICTBUSMHU

1) o61enmue:

OCYIICCTBIISATh KOMMYHHUKAIIMHA BO BCeX cepax KU3HU, aKTUBHO Y4acCTBOBATH B JTUAJIOTE
WIH JUCKYCCHUU TI0 CYIIECTBY OOCYKIaeMoW TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATH
CYXIICHUS OTHOCHTEIHHO BBINOJIHCHUS IMpEIJIaracMON 3aJlayd, YYHUTHIBATh HWHTEPECHl H
COTJIACOBAaHHOCTH TO3HUIINNA JPYTUX YUYACTHUKOB JUAJIOTA UIIH JUCKYCCHH);

pacro3HaBaTh HeBepOaJdbHBIE CpEIACTBA OOIICHHUS, TMOHUMATh 3HAYCHHUE COIHMAIBHBIX
3HAKOB, MPEIMOCHIIIOK BOSHUKHOBEHHS KOH(IUKTHBIX CHUTYaI[il, YMETh CMATYATh KOH(IUKTHI U
BECTH IEPETOBOPHI;

BJIQJICTh PA3IMYHBIMH CIOCOOaMHM OOIIECHUS W B3aMMOJCHUCTBHUS, MOHUMATh HAMEPCHHUS
JPYTUX JIIOJIeH, TPOSBIISATh YBAKUTEIBHOE OTHOIIECHUE K COOCCETHUKY M B KOPPEKTHOM (hopme
(hopMyITUpPOBATH CBOHM BO3PAXKCHHSI;

pa3BEPHYTO W JIOTUYHO H3JIAraTh CBOIO TOYKY 3PEHUS C HCIOJIB30BAHHEM SI3BIKOBBIX
CPEACTB.

2) COBMeCTHAsI 1eATeJIbHOCTh:

MOHUMATh U HCIIONb30BATh MPEUMYIIECTBA KOMAaHIHOW M MHAMBUAYAIbHON pabOTHI MpH
pelieHuu OMONIOrHYecKoi mpodiaeMbl, 00OCHOBBIBATh HEOOXOJUMOCTh IPUMEHEHUS TPYIIOBBIX
(dopM B3auMoAEN CTBUS ITPU pelIeHUH yueOHOH 3aaauu;

BBEIOMpATh TEMAaTHKy W METOABl COBMECTHBIX JICHCTBUU ¢ Y4ETOM OOIIMX HHTEPECOB H
BO3MOKHOCTEH Ka)KI0r0 WICHA KOJUICKTHBA;

NPUHUMATh IIETd COBMECTHOM [I€ATEIbHOCTH, OPraHMW30BBIBATH U KOOPAWHUPOBATH
JICUCTBUSL TIO €€ JIOCTHKEHMIO: COCTAaBIISATh IUJIaH JEMCTBUH, PACHPENeNsiTh pOJIU C Y4ETOM
MHEHHI Y9aCTHUKOB, 0OCYKIAaTh pPe3yIbTaThl COBMECTHON PabOTHI;

OIICHUBATh KAYECTBO CBOET'O BKJIAJIA M KAKJOT0 YYACTHHKA KOMAHJIbI B OOIIHMIA Pe3yJbTaT
0 pa3pabOTaHHBIM KPUTEPHSIM;

npejiaraTh HOBBIC ITPOCKTHI, OLICHUBATH HMJICH C TIO3WIIMM HOBHW3HBI, OPUTHHAIHHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISATH IMO3UTUBHOE CTPATETHYECKOE TIOBEICHHE B PA3IMYHBIX CHUTYaIUAX,
MPOSIBIISITH TBOPYECTBO M BOOOpakeHUE, OBITh HHUIIHATHBHBIM.

OBi1aieHHe YHUBEPCATBHBIMHU PEryJIATHBHBIMH AeHCTBUSIMH:

1) camoopranmu3anusi:



UCIIOJIb30BaTh OHMOJIOTMYECKHE 3HAHHS I BBIBJICHUS TPOOJEM M WX pCIICHHS B
KU3HCHHBIX U YICOHBIX CUTYAIHSIX;

BBIOMpATh HA OCHOBE OMOJIOrMYECKUX 3HAHHM IICJICBBIC U CMBICIIOBBIC YCTAHOBKH B CBOUX
JNCUCTBHUSX W TOCTYIKAX IO OTHONICHHIO K YXHBOW IMPUPOJE, CBOEMY 3I0POBBIO U 370POBBIO
OKPYXKaroIINX;

CaMOCTOSITENIFHO OCYIIECTBIATh MO3HABATEIBHYIO JESATEIbHOCTh, BBISBIATH MPOOITIEMBI,
CTaBUTh W (QOPMYIMPOBATH COOCTBEHHBIC 3aJayll B O0OPa30BATEIbHOW NEATEIHHOCTH H
KU3HCHHBIX CHTYAI[UsX;

CaMOCTOSITENIFHO COCTABIISITh TUIAH PEHICHUS MTPOOJIEMBI C YIETOM HMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEAMOYTCHUI;

JIaBaTh OI[EHKY HOBBIM CHTYaIlUsIM;

pacumpsITh paMK1 y4eOHOTO TIpeMeTa Ha OCHOBE JIMYHBIX MTPEATIOYTCHHIA,

JIeNaTh OCO3HAHHBIN BEIOOD, apryMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTH 33 PEIICHUE;

OLICHUBATh NTPUOOPETEHHBII OIBIT;

CIOCOOCTBOBATh (POPMHUPOBAHUIO U MPOSIBICHUIO IIHPOKOH IPYIUIIMH B Pa3HBIX 00JaCTAX
3HaHUH, TOCTOSIHHO MOBBIIIATH CBOI 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHTYAI[UsM, BHOCHUTh KOPPEKTHBBI B JIEATEIBHOCTh, OICHHBATH
COOTBETCTBHE PE3YJIbTATOB IEIISIM;

BJIaJICTh HABBIKAMH [MO3HABATEIBHON PE(IIEKCUU KaK OCO3HAHHSI COBEPIIAEMBIX JCHCTBUI
Y MBICITUTEIILHBIX IPOLIECCOB, UX PE3YJIbTATOB M OCHOBAHUH, HCIIOJIb30BaTh MPUEMBI pediiekcun
ISl OLEHKHU CUTYaIlMH, BEIOOpA BEPHOT'O PELICHUS;

YMETh OIICHUBATh PUCKU M CBOCBPEMEHHO IPUHUMATH PEIICHUS 110 MX CHIDKCHHUIO,

MPUHUMATH MOTUBEI ¥ apT'YMEHTHI APYTUX [IPU aHAIIU3€E PE3yJIbTaTOB eI TSIHHOCTH,

3) npuHsATHE Ce0s1 U IPYTHX:

MPUHUMATE ce0s, TOHUMAas CBOM HEJJOCTATKH U JTOCTOMHCTBA;

MPUHUMATH MOTUBBI M apPT'YMEHTHI APYTUX MIPH aHATN3€ PE3YyIbTATOB ACSITEIbHOCTH;

MpPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIUOKY;

pa3BUBATh CIOCOOHOCTH MIOHUMATh MUP C MMO3HUIIMH APYTOro YeoBeKa.

INPEJMETHBIE PE3YJIbTATbBI

[TpenmeTHble pe3ynabTaThl ocBoeHUs nporpammsl COO no 6uonorun Ha 0a30BOM YpOBHE
BKJIIOUAIOT crenupuyeckue A yuedHoro npeamera «buosnorus» HaydHble 3HAHUS, YMEHUS U
CrIocOObl JIEHCTBMM 110 OCBOGHHUIO, HMHTEPHNpETallud M MpeoOpa3oBaHMIO 3HAHUN, BHJIBI
JEeATeIbHOCTU MO TMOJYYEHUIO0 HOBOI'O 3HAHUS U NPUMEHEHHUIO 3HAHUI B pa3iMYHbIX Y4eOHBIX
CUTyallUsiX, a TaKXe B peaJbHBbIX XHM3HEHHbIX CHUTYyallUsX, CBSA3aHHBIX ¢ Ouosiorueil. B
IIporpamme NpeaMeETHbIE Pe3YIbTaThl IPEICTABIECHBI 110 T01aM 00yUEHHUS.

[IpenmeTHblE pe3ynbTaThl OCBOEHUS ydeOHoro mnpeamera «buonorus» 6 10 Knacce
JIOJKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTh 3HAHMKW O Me€CT€ M POJM OHMOJOrMH B CHUCTEME HAyYHOTO 3HAHHUSA
€CTECTBEHHBIX HayK, B ()OPMHPOBAHHUU COBPEMEHHOH €CTEeCTBEHHO-HAyYHOW KapTUHBI MHUpa U
HAyYHOTO MHPOBO33PEHUS, O BKJIAJ€ POCCUHCKUX U 3apyOEKHBIX yUEHBIX-OMOIOrOB B pa3BUTHE
Ouonoruu, GyHKIMOHAJIBLHON IPaMOTHOCTH Y€JIOBEKa JUIsl peIleHUs )KM3HEHHBIX 3a/1a4;

YMEHHE PACKPbIBATh COJEp)KaHNWE OMOJIOTMYECKUX TEPMUHOB U MOHITHH: JKU3Hb, KJIETKa,
opranusM, wmertabomu3M (0OOMEH BEImeCTB W MPEBpallleHue DSHEPruM), TOMEeocTas
(camoperysaiusi), ypOBHEBas  OpraHu3allisd  JKUBBIX  CHCTEM, CaMOBOCIIPOU3BE/IECHUE
(penpomyKuusi), HaCIEACTBEHHOCTb, U3MEHUYUBOCTb, POCT U Pa3BUTHUE;

yYMEHHUE H3/Iaratb OHOJOTHYECKHE TEOpHH (KJIETOYHAs, XPOMOCOMHAas, MYyTallMOHHAasi,
LEeHTpajJbHas J0rMa MOJEKYJsipHOH Ouormoruu), 3akonsl (I'. Mennens, T. Moprana, H. U.



BaBunoBa) u yuenus (0 HEHTpax MHOrooOpasus U MPOUCXOXKJIEHUS KyJIbTypHbIX pacTenuit H. U.
BasuiioBa), onpenensaTe rpaHUIIbl UX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHHE BJaJIeTh METOJAAMHU HAYYHOrO MO3HAHMs B OHMOJIOruM: HaOJIOJEHUE U ONMCAaHUE
KUBBIX CHUCTEM, IIPOLIECCOB M SBJICHUI, OpraHusaluss U IpOBeJeHHE OHOJOTHYEecKOro
HKCIIEPUMEHTA, BBIIBM)KEHHE T'HIIOTE3bl, BBIABICHHE 3aBUCUMOCTH MEXAYy HCCIeIyeMbIMU
BEIMYMHAMH, OOBSICHEHUE IOIYYEHHBIX PE3yJbTAaTOB, HMCIOJIb30BAaHHBIX HAYYHBIX IOHSTHH,
TEOPHIl U 3aKOHOB, YMEHUE JI€TaTh BHIBOBI HA OCHOBAHMM ITOJIyU€EHHBIX PE3YJIbTATOB;

YMEHHE BBIIENATh CYHIECTBEHHbIE MPU3HAKU BHUPYCOB, KJIETOK MPOKAPHOT U IYKapHOT,
OJTHOKJIETOUHBIX U MHOT'OKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH MPOIIECCOB: OOMEHA BEIIECTB U
MIpeBpallleHNs dHEPrUuu B KIeTKe, (poTOocHHTEe3a, MIACTMYECKOTO M SHEpPreTHueckoro obOMeHa,
XEMOCHHTE3a, MUTO3a, MEi03a, OIUIOAOTBOPEHHUS, Pa3MHOXEHUS, UHIUBUyaIbHOTO Pa3BUTHS
opranusma (OHTOT€HE3);

yMEHUE TPUMEHSTDH MOJy4YEeHHbIC 3HAHUS I OOBSCHEHHS OMOJIOrMYECKHX MPOIECCOB U
SBJICHUH, JJI IPUHATHS NPAKTHUECKUX PELICHUH B IIOBCEIHEBHON KHU3HU C LIEJIbI0 00ecreueHus
0€30I1aCHOCTU CBOETO 3/10pOBbSl M 370POBbS OKPYXKAIOLIMX JIFOAEH, COOJIIOAEHUS HOPM
IPaMOTHOI'O TIOBEAEHUS B OKpYyXKalolled NpUpPOAHON cpene, NMOHMMaHHE HEO0O0XOIUMOCTH
UCIOJIb30BAaHUS JTOCTH)KEHUH COBPEMEHHOM OMOJIOTMM M OMOTEXHOJIOTHH Ul pallMOHAaIbHOIO
IIPUPOJIOTI0IH30BAHMS,;

YMEHHME pelaTh 3JEeMEHTapHble T'€HETHYeCKHE 3aJaud Ha MOHO- M JUTHOpHAHOE
CKpELIMBaHUE, CLEIUIEHHOE HACIEe0BAHNUE, COCTABIATh CXEMbl MOHOIMOPUIHOIO CKPELIMBAHUS
IUIS IPe/ICKa3aHusl HacleJOBaHUs IIPU3HAKOB Y OPraHU3MOB;

yYMEHHUE BBINOJHATH J1a0OpPaTOPHBIC M MPAKTUYECKHE PaOOThI, COOJIIOMATh IpaBUja IPH
paboTte ¢ yueOHbIM U J1ab0opaTOPHBIM 000PYAOBAHUEM;

YMEHHME KPUTHUECKU OLEHUBATh U HHTEPHPETUPOBATh HHGOpPMAIMI0 OHOJIOT HYECKOTO
COZIEpXKaHUs, BKJOYAIOLIYI0 IICEBJOHAYUYHbIE 3HAHUSA W3 PA3JIUYHBIX HCTOYHUKOB (CpelcTBa
MaccoBOi MH(OPMALIMU, HAYYHO-TIOMYJISIPHBIE MaTepHalIbl), 3THYECKUE ACHEKTHl COBPEMEHHBIX
UCCIeIOBaHUN B OMOJIOTUH, MEIUIIMHE, OMOTEXHOIOT UH;

yMEHHUE co37aBaTh COOCTBEHHbIC IMCbMEHHbIE M YCTHBIE COOOIIEHHs, 00001mas
Ouonornueckyro HMHQOpPMalMI0O U3 HECKOJbKUX HCTOYHUKOB, TPAMOTHO HCIOJIb30BATh
MOHSATUHHBIN anmapat OMOJIOTHH.

[IpenmeTHBIE pe3ynbTaThl OCBOEHHS ydeOHoro mpeamera «buonorus» 6 11 knacce
JOJKHBI OTPaXKaTh:

c(OpPMUPOBAHHOCTb 3HAHMM O MeCT€ M pPOJM OMOJIOTMM B CHCTEME HAay4YHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHHUU COBPEMEHHON E€CTECTBEHHO-HAyYHOH KapTUHBI MUpa U
Hay4HOI0 MUPOBO33PEHHs, O BKJIaJIe POCCUHCKUX U 3apyOek HbIX YUEHBIX-OMOJIOrOB B pa3BUTHE
O6uonoruu, GyHKIMOHAIBHON IPaMOTHOCTH YeJIOBEKa AJIs pelleHHs )KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh COEpKaHUe OMOIOrMYECKUX TEPMUHOB U MOHATUN: BU, TOITYJISALMS,
reHO(OHJ, DJBONIOIUS, ABWXKYIIHE CHiIbl ((PaKTOpbl) HBOMIONUHU, MPUCIOCOOJICHHOCTD
OpraHu3MoB, BHA000pa30BaHHE, D3KOJIOTHYECKUE (AKTOPBI, OSKOCUCTEMa, MPOAYLEHTHI,
KOHCYMEHTBI, PEIYLICHTbI, LIENIU MU TaHUs, IKOJIOrnyecKas nupaMmua, 0uoreoueHos3, ouocdepa;

yMEHUE Wu3Jarate Ouosiornuyeckue Teopuu (dBoatonoHHass Tteopus Y. JlapBuHa,
CUHTETHYEeCKasi TEOpH S BOJIOINH), 3aKOHBI X 3aKOHOMEPHOCTH (3apobimeBoro cxoacrea K. M.
bapa, uepenoBanus rinaBHbIX HampasieHuil u myteil sBomonuu A. H. CeBeproBa, yueHus o
6uocdepe B. 1. Bepnanckoro), onpeaensars rpaHULbl UX IPUMEHUMOCTH K KHBBIM CHCTEMaM;

YMEHHE BJaJIeTh METOJAAMHU HAYYHOTO MO3HAHMsS B OMOJOruM: HAOIIOJEHUE U ONUCAaHUE
KUBBIX CHUCTEM, IIPOIECCOB M SBJIEHUH, OpraHu3alus M TPOBEACHUE OHOIOrHYECKOro
OKCIEPUMEHTA, BBIIBMKEHUE THIIOTE3bl, BBISBIECHUE 3aBUCUMOCTH MEXIY HCCIENYEMBbIMU
BEIMYMHAMHU, OOBSICHEHHE ITOJIyYEHHBIX DPE3yJbTaTOB, HCIOJIb30BAHHBIX HAYYHBIX IOHSITHH,
TEOpHil U 3aKOHOB, YMEHUE J1€TaTh BHIBOABI HA OCHOBAHUHU OJIyY€EHHBIX PE3Y/IbTAaTOB;

YMEHHE BBIIEISATh CYIIECTBEHHbIE MPU3HAKH CTPOEHUS OMOIOTHYeCKX O0BEKTOB: BHJIOB,
MOMYJISIIUKA, TPOAYLIEHTOB, KOHCYMEHTOB, pPEIYIIEHTOB, OHOreOLEHO30B M JKOCHCTEM,



O0COOCHHOCTH  MPOLIECCOB:  HACIEACTBEHHOW  H3MEHYMBOCTH, €CTECTBEHHOro  OTOOpa,
BHJ1000pa30BaHusl, IPUCIIOCOOICHHOCTH OPraHW3MOB, ACHCTBHS IKOJOTHYECKUX (PAKTOPOB Ha
OpraHu3Mbl, IEpeHOca BEIECTB U MOTOKA SHEPTUU B SKOCHUCTEMAX, aHTPOMOTeHHbIX U3MEHEHUN
B DKOCHCTEMAax CBOEHl MECTHOCTH, KPYroBOpOTa BEIIECTB M OHMOT€OXMMHYECKHX IHUKIOB B
ouocdepe;

YMEHHE MPUMEHSThH MOJTYYCHHbIE 3HAHUS JJIsI O0BSCHEHHS OMOIOrHYeCKUX MPOILECCOB U
SIBIICHUH, JIJIS1 IPUHSATUS IPAKTHUECKUX PEIICHUI B MIOBCEIHEBHOMN KHU3HU C IENBI0 00€CTICYCHHUS
0€301acCHOCTH CBOETO 3/0pOBbS U 3[0POBbSA OKPYKAIOUIMX JIIOJEH, COOMIOEHUS HOPM
IrPaMOTHOTO TIOBEJEHUS B OKpYXKarollell NpUpPOIHON cpele, MOHUMaHUE HEOOXOIUMOCTH
UCIOJb30BaHUS JOCTH>KEHUN COBpEMEHHOMU ouosoruu IS palMoHaIbHOTO
MIPUPOJIOTNIOJIb30BAHMS,

YMEHME pellaTh 3JIEMEHTapHbIe OMOJOrMYECKHE 3a/aud, COCTABJIATH CXEMbI IEpeHoca
BEII[ECTB U PHEPTUHU B IKOCHUCTEMaX (1IeTH MUTaHUA);

YMEHHE BBIIOJIHATH Ja0OpaTOpHbIE M MpaKTUYecKue padoThl, COOMIOAATh MpaBUiia MPU
pabote ¢ yueOHBIM | JIA0OPATOPHBIM 000PYI0BAHHUEM;

YMEHHE KPUTHYECKH OLEHWBATh U HHTEPIPETUPOBATH WHGOpPMAINI0 OHOIOTHYECKOro
COZIEpXKaHUsl, BKJIOYAIOUIYIO IICEBIOHAYYHbIE 3HAHUSA W3 DPA3JIMYHBIX MCTOUHUKOB (CpelacTBa
MaccoBOi uWH(OpMaIMU, HAYYHO-TIONYJSAPHBIE MaTepHUaibl), paccMaTpuUBaTh TIJIOOAIBHBIC
9KOJIOTHYECKUE MPOOIEMbI COBPEMEHHOCTH, OPMUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3HIINIO;

YMEHHE CcO3[aBaTh COOCTBEHHBIE MHCbMEHHBIE M YCTHbIE cooOmeHus, 0000mas
OMONOrMYecKyr0 HHQPOPMAIMIO W3 HECKOIbKHX HCTOYHUKOB, TPAaMOTHO HCIOJIb30BaTh
MOHSATUHHBINA anmapat OMOJIOrUH.



TEMATHNYECKOE IINTAHUPOBAHUE
10 KVIACC

KosauyecTBo 4acoB DJIEKTPOHHBIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne i/ Kourposbubie | IlpakTuyeckue
NMporpamMmabl Bcero oOpa3oBare/ibHbIE
padoThI padoThI pecypebi
bubnuoreka [TOK
1 buonorus kak Hayka 2 0.5 mgs://;.:d5058/7f4lc292
2 JKvBble cucTeMBI M MX OpraHU3aIus 1 bubmorexa LOK
https://m.edsoo.ru/7f41¢292
3 XUMHUUYECKHI COCTAaB U CTPOCHHE KIICTKU 8 1 1 Eggggﬁf:ﬁ;ggﬁ £216292
bubmotexa [JOK
4 RH3HENEATENLHOCTS KIICTKH 6 https://m.edsogru/7f41c292
5 Pa3zMHOX€eHHE 1 HTHAUBUAYAJILHOE Pa3BUTHE 5 1 bubmotexa [JOK
OpraHU3MOB https://m.edso0.ru/7f41¢c292
6 HacnencrseHHOCTh M N3MEHYUBOCTD 8 1 15 bu6moreka [JOK
OpraHU3MOB https://m.edso00.ru/7f41¢c292
7 Cenexuust opranu3zMoB. OCHOBBI 3 bubmuorexa [JOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41c292
8 PesepBHOE Bpems 1 bubmoreka [IOK
https://m.edsoo.ru/7f41¢c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 4
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11 KITACC

KounuecTBo yacos JIEKTPOHHBIE
HanmeHnoBaHue pa3aesioB U TeM (uudposbie)
Ne i/ IpOrpAMMEI Beero KOﬁHTpOJIbHLIe HpﬁaKaneCKne 06pazoBATEIBHbIE
padoThI padoThI pecypes
bu6moreka [JOK
! IBOTONKOHHAA OHONOTHA ; ! https://m.edsoo.ru/7f41cc74
2 Bo3HUKHOBEHHE U pa3BUTHE KU3HU Ha 10 1 05 bubmuotexa IIOK
3emie ' https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl U OKpY’KaroIias cpeaa 5 1 bubimoreka LIOK
https://m.edsoo.ru/7f41cc74
bu6moreka IIOK
4 Coo01recTBa U IKOJIOTUYECKUE CUCTEMBI 9 1 https://m.edsoo.ru/Tf4Llcc74
5 PesepBHoe Bpems 1 Enbmorexa OK
https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2.5
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YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30OBATEJBHOT' O
MHPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYEHUKA

* buonorus, 10 knacc/ Ilaceunnk B.B., Kamenckuit A.A., Pyorior A.M. u np.; ITox
penakuuent [laceunnka B.B. Akunonepnoe obmiectBo «M3natensctBo «IIpocBemenue»
* buonorus, 11 xnacc/ Ilaceunuk B.B., Kamenckuit A.A., Py6rior A.M. u np.; [lox
penakmueit [laceunuka B.B. Akuronepnoe obmectBo «M3natensctBo «IIpocBemenuey
* EcrectBo3nanue 10 knacce/ ['abpuensa O.C., Octpoymos WU.I"., [Typeimesa H.C. u ap.
AxkunonepHoe obuiectBo «M3ngarensctBo «IIpocBenienne

* EcrectBo3nanme 11 kmacc/ I'abpuensia O C., Octpoymon U.I"., ITypermesa H.C. u ap.
AxuunonepHoe o6mectBo «M3narenscto «IlpocBemenue

METOAUYECKUE MATEPUAJIBI IUIS1 YUUTEJIA

1. ITonomapena MU.H., Kopuuiiosa O.A., Cumonosa JI.B. - buosorus. 10 knacc.
MeTtonuueckoe mocodue.- M., Benrana - I'pad, 2019;

2. Ilonomapena U.H., Kopaunosa O.A., Cumonosa JI.B. - buonorus. 11 knacc.
MeTtonuueckoe nocodue.- M., Benrtana - I'pad, 2019.

3. Ilonomapesa U.H. buonorus. 10 xknacc. Pabouast rerpans. — M.; «Bentana-I"pad».
4. [lonomapena 1.H. buonorus. 11 knacc. Pabouas Terpaas. — M.; «Benrana-I'pad».

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETHU
UHTEPHET

1. ITpoekT Best 6uonorus

http://www.ebio.ru/index-1.html

2. buonorus. DNeKTPOHHBINA y4eOHUK
http://biologylib.ru/catalog/

3. buonorus. CchUIku Ha CalThI 10 OMOJIOTUH
http://biologylib.ru/catalog/

4. BuptyanbHast oOpa3oBaTenbHas 1ab0paTopust
http://www.virtulab.net

5. MHTepHeT ypok

https://interneturok.ru/

6. 5l uny Ha ypok 61osiorun

http://bio.1september.ru/urok/

7. CoBpeMeHHbIE YPOKU OMOTIOTUU
http://biology-online.ru/

8. udopmaImoHHO-CIIpaBOYHBII pecypc 1o Ouonoruu
http://www.cellbiol.ru/

9. buonornueckuii coBapb OH-JIAH
http://www.bioword.narod.ru/

10. BioDat - caiiT 0 sxuBo#i IpUpo/Ie U OHOopazHo0Opazuu
I[peBHI/Ie HCKOIIa€MBIC ) KUBOTHBIC

http://biodat.ru/

11. Buonornueckwuii katamor http://www.ancientbeasts.ru/
12. 3oonorus qis yaurens http://www.5zaklepok.ru/

13. Dunuknonenus ¢opsr u dayusr http://faunaflora.ru/39/



MporymeposaHo,npoluHyposaHo, cKpenneHo I
7143 Y =
| nevaTtblo_< 5 (¢ -ée;;z-g.j'g:’u P26 '
\__] /?‘17(/.){ £ i } |
33M.,queKTDpé .
W T.B.lTopkoseHko




