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HHOACHUTEJIBHAS 3AIIMCKA

[Ipu pa3paboTke mporpaMmsl 1Mo OUOJIOTUH TEOPETUYECKYIO OCHOBY JJIsL ONPEAETICHUS MOIX0A0B K
dbopMupOBaHUIO colepKaHusl ydeOHOro mnpeamera «bUONOTHA» COCTaBWIM: KOHILENTYyalbHbIE
nostokernss @I'OC COO o B3auM0o00yCIIOBICHHOCTH 11€JIEH, COJEPKaHUsl, pE3YJIETAaTOB O0yUEHUS U
TpeOOBaHUN K YPOBHIO MOATOTOBKH BBITYCKHUKOB, MOJOKEHHS 00 OOIIMX IEeNAX M HPUHLUIAX,
XapaKTepHU3YIOLIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CpeIHET0 00111ero 0Opa3oBanus B Poccuiickoit
®denepannu, a TaKKe MOJOKEHHS 0 CIeHUPUKE OMOTOTHH, €€ 3HaYSHNUU B TO3HAHUH KUBOU MPUPOIBI
1 o0ecreyeHnH CYIIEeCTBOBAaHUSI 4esoBeueckoro ooOmiectBa. COrIacHO Ha3BAaHHBIM IMOJOKEHUSM,
oTpeieNIeHbl OCHOBHBIE (DYHKIIUU MTPOTPAaMMBI 110 OUOJIOTUH U €€ CTPYKTYpa.

[IporpaMmma mno Ouosjoruu [aéT MpeAcTaBlIeHHE O Iensix, 00 oOmeill crpareruu OOydeHus,
BOCIUTAHMS U Pa3BUTUs OOYYarOIIUXCs CpeacTBaMH yueOHoro npeamera «buonorusy, onpenenser
o0s13aTeNIbHOE TIPEIMETHOE COJEp)KaHUE, ero CTPYKTYPY, paclpeiesieHue Mo pasfesiaM U TeMaM,
PEKOMEHAYEMYIO MOCIIE0BATEIHbHOCTD U3yYeHHS yUeOHOTo Marepralia ¢ yuéToM MEKIIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€U, JIOTMKM 0O0pa30BaTelbHOTO Ipoliecca, BO3PACTHBIX OCOOEHHOCTEH
00yJaronuxcs.

B mporpamme mo OuONOTHMU TakXKe Y4YUTHIBAIOTCA TPEOOBaHUS K IUIAHUPYEMBIM JUYHOCTHBIM,
METanpeMETHBIM U TMPEAMETHBIM pe3ylbTaraM OOy4eHHs B (OPMHUPOBAHMH OCHOBHBIX BHJIOB
y4eOHO-MT03HABATEILHOM  J1€ATEIbHOCTH/YUeOHBIX  JEHCTBHIM  OOyYaloIIUXCcs IO  OCBOCHHIO
cofiepaHusi OMOJIOTUYECKOro 00pa3oBaHMUs.

B mporpamme mno Owuonorum (10-11 xkimaccel, ©a30BbIi  ypOBEHb) peaNM30BaH IMPUHIIMII
MIPEEeMCTBEHHOCTH B M3y4EHHH OMOJIOTHH, O1arofaps 4emy B Heil MpocMaTpHUBaeTCs HAPaBICHHOCTh
Ha pPa3BUTUE 3HAHUH, CBSI3aHHBIX C (OPMUPOBAHHUEM ECTECTBEHHO-HAYYHOIO MHPOBO33PEHUS,
LIEHHOCTHBIX OPUEHTAUUN JUYHOCTH, HKOJOTMYECKOIO MBIIIJIECHUS, MPEACTABICHUN O 3I0pOBOM
o0pase U3HU 1 OepeHbIM OTHOIIEHUEM K OKpyXkaroleil npuponHoi cpeze. [loatomy Hapsny c
U3y4yeHHEM OOIIEeOMONIOTNYEeCKHX TEOPUH, a TakkKe 3HaHUM O CTPOECHUH JKUBBIX CHCTEM Pa3zHOIo
paHra 1 CyIiHOCTH OCHOBHBIX ITPOTEKAIOLIMX B HUX MPOLIECCOB B MPOrpaMMe MO OMOJIOTUH YEIeHO
BHMMAaHUE MCIIOJIb30BAHUIO MOJYYE€HHBIX 3HAHUI B OBCEIHEBHOM KM3HU JIJIS1 PELICHUS TPUKIIATHBIX
3a/a4, B TOM 4YHCIE: MNPOPUIAKTUKH HACIEACTBEHHBIX 3a00/IeBaHUN YENOBEeKa, MEIUKO-
TEHETHYECKOr0 KOHCYIBTHPOBAHUS, 0OOCHOBAHMS HKOJIOTMYECKH IIe1eCO00pa3HOrO MOBEIECHUS B
OKpYXarolel MpUpPOTHON cpese, aHaldu3a BIMSHUS XO3AWCTBEHHOW JAESITENbHOCTH YelIOBEKa Ha
COCTOSIHME TPHUPOIHBIX M HCKYCCTBEHHBIX SKOCHUCTEM. YCWICHHE BHUMAHMS K MPHUKIAJAHOU
HarpaBJIEHHOCTH y4eOHOro mnpeaMera «bruosorus» mpoIuKTOBAaHO HEOOXOIUMOCTBIO 00eCeYeHUs
YCIOBUM A pelIeHUs] OJHOM M3 aKTyaJlbHBIX 33/1a4 IIKOJHLHOTO OMOJOTHYECKOTO OO0pa3oBaHUS,
KoTOpas Tmpennonaraer ¢GopMupoBaHHe Yy OOy4arOUIMXCS CHOCOOHOCTH aJanTHPOBaThCS K
W3MEHEHUSIM JTUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonorus Ha ypoBHe cpeliHero o61ero o0pa3oBaHus 3aHUMAeT BaxxHOe MecTo. OHa o0ecrieynBaeT
dbopMupoBaHue y 00yJarouxcs MPeACTaBICHUI 0 HaydHOU KapTUHE MUPA, paCIIUpsET U 000011aeT
3HaHUS O KUBOM MPUPOJE, €€ OTINYUTENbHBIX MPU3HAKAX — YPOBHEBOW OpPraHU3alliU U HBOJIIOIUH,
CO3/1aéT yCIOBUS JUIs: TO3HAHMS 3aKOHOB JKMBOW MPHUPOIbI, (GopMupoBaHHs (YHKIIHOHATHHON
IPaMOTHOCTH, HaBBIKOB 370pPOBOTO M 0€30MacHOro o0pasa >KHW3HHU, HKOJIOTUYECKOTO MBIIIJICHUS,
LIEHHOCTHOI'O OTHOILLIEHUS K )KMBOM IIPUPOJE U YETIOBEKY.

Bonbiioe 3HaueHre OMOIOTHS HMEET TaKXKe TSl PEIICHUs BOCTIHTATEIbHBIX U PA3BUBAIOIINX 33139
cpenHero ob1ero oopazoBaHusl, conuaan3anuu odyqaromuxcs. M3ydenne 6uonoruu odecrneynBaeT
ycroBust AN (pOpMHUPOBAHMSI HMHTEIUICKTYallbHBIX, KOMMYHHMKAIIMOHHBIX U WH(GOPMAIIMOHHBIX
HABBIKOB, JCTETUYECKOW KYJABTYpPBI, CIIOCOOCTBYeT MHTETpalli OWOJOTUYECKUX 3HAHUHA C
MPENICTABICHUSIMA U3 JPYTrUX Y4eOHBIX MPEAMETOB, B YACTHOCTH, (PM3UKU, XUMUU U Treorpaduu.
HazBaHHbIe MOJIOKEHUS O MTPeIHA3HAYCHUN YIeOHOTO TTpeaMeTa « bHoIoTrsy COCTaBUIIH OCHOBY IS
OTIpeNIeNIeHUs] MOAXOA0B K OTOOpY M CTPYKTYPHPOBAaHHUIO €r0 CONIEP)KaHMs, MPEACTABICHHOTO B
porpamMme 1o OHOJIOTHH.

OTt60p comepkanus yaeOHOTO Tpeamera «buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH C MO3ULIUAN
KYJIBTYpPOCOOOPA3HOTO MOJIX0/1a, B COOTBETCTBHH C KOTOPBIM 00yUarOIIHecs JOHKHBI OCBOMTh 3HAHUS
Y YMEHUS, 3HAYUMBbIe 17151 POPMHUPOBAHHS O0IIEH KYIbTYPBI, ONPEICIISIONINE aJeKBATHOE TIOBECHHE
YelloBeKa B OKPYXAIOIIed NpUPOAHOW cpene, BOCTPEOOBAHHBIE B IIOBCEIHEBHOW KHU3HU U
mpakTH4eckoil aesrenbHOocTH. Oco00€ MecTO B JTOM CHCTEME 3HAHHWKA 3aHUMAIOT DIIEMEHTHI
COZIEp)KaHMsl, KOTOpBIE CIY)XKaT OCHOBOHM Juid (OpPMHPOBAHUS TMPEACTABICHUI O COBpPEMEHHON



€CTECTBEHHO-HAYYHON KapTUHE MHpPa M IIEHHOCTHBIX OPHEHTALUSAX JIMYHOCTHU, CIIOCOOCTBYIOIINX
IryMaHH3aluu OMOJIOTHYECKOT0 00pa30BaHusI.

CTpykTypupOBaHUE COAEpKAHUS y4eOHOr0 Marepuaia B MporpamMme 1Mo OHOJIOTHH OCYIIECTBICHO C
y4ETOM MPHOPUTETHOTO 3HAYCHHUS 3HAHUH 00 OTIIMYUTEITBHBIX OCOOCHHOCTSAX JKUBOM MPUPOABI, O €€
YPOBHEBOW OpraHU3allud U 3BOJIOLHMHU. B COOTBETCTBUU C 3TUM B CTPYKType yueOHOTO ImpeamMera
«buosnorus» BBIJIETICHBI CIEAYIONINE COepKaTeabHble JuHUM: «buomorus kak Hayka. MeTojsl
HayyHOTo Mo3HaHus», «Kierka kak Ouwosnorumyeckas cucremay, «OpraHu3m Kak OHOJOTHYECKast
cucrema», «CucremMa W MHOTOoOpa3ue OpPraHHMYECKOTO MHpay, «IBOJIIOIUS KUBOU MPUPOABI,
«IKOCUCTEMBI U MPUCYIIIHE UM 3aKOHOMEPHOCTH».

Lenp u3ydenns yaeOHoro npeamera «buonorusy Ha 60a30BOM YpOBHE — OBJa/ICHUE 00YJArOIIIMMHUCS
3HAHUSAMH O CTPYKTYPHO-(QYHKIIMOHAJIBHON OpraHW3alMy >KUBBIX CHUCTEM pa3HOTO paHra u
MpUOOpETEHNE YMEHHI UCTIOIH30BATh 3TH 3HAHMSI IJIsl TPAMOTHBIX JICHCTBHA B OTHOIIICHHH OOBEKTOB
YKUBOU MPUPOJIBI U PEIICHUS PA3IIMIHBIX KU3HEHHBIX TTPOOIIEM.

JlocTrokeHue ey u3ydeHus yaeOHoro npeamera «bruonorus» Ha 6a30BoM ypoBHE oOecrieunBaeTcs
pEILIEHNEM CIIEAYIOLIUX 3a/1a4:

OCBOEHHE OOYYaIOIMMHUCS CHUCTEMBbl 3HAHUW O OHMOJOTMUECKUX TEOPHsIX, YYEHHUAX, 3aKOHaX,
3aKOHOMEPHOCTSIX, THIIOTE3aX, MPaBUJIaX, CIYXaIIUX OCHOBOU JJIsi (GOPMHUPOBAHUS TIPEICTABICHUI
0 €CTECTBEHHO-HAYYHON KapTHHE MHUPA, O METOJIaX HAyYHOTO IMO3HAHUS, CTPOSHUH, MHOTOOOPa3uu U
OCOOCHHOCTSIX JKUBBIX CHCTEM pA3HOTO YPOBHS OPraHWU3AlW{, BBIJAIONIMXCS OTKPBITHSAX U
COBPEMEHHBIX UCCIIEIOBAHUSIX B OMOJIOTHH;

dbopMupoBaHUe y 00y4arONIIXCs MO3HABATEIBHBIX, MHTEILICKTYATbHBIX U TBOPYECKUX CIIOCOOHOCTEH
B IIPOIIECCE aHAIM3a JIAHHBIX O IYTSIX Pa3BUTHS B OMOJIOTHH HAYYHBIX B3IJISAOB, UACH U MOIXOIOB K
M3YYEHUIO KUBBIX CHCTEM PAa3HOTO YPOBHSI OpTaHU3alINN;

CTaHOBJICHUE y O0YJaOUINXCs 00N KYIbTYphl, PYHKIIMOHAIBHON TPAaMOTHOCTH, Pa3BUTHE YMEHUH
OOBSICHATH M OIICHUBATH SIBJICHHS OKPY)KAIOIIEr0 MHUpPA JKUBOW MPHUPOIBI HA OCHOBAHWH 3HAHUN U
OTIBITA, TIOJIYYCHHBIX TIPU U3YyUEHUN OMOJIOTUH;

dbopmupoBaHre y OOy4arOlIMXCsl YMEHUN WTIOCTPUPOBATh 3HAYCHHE OMOJOTMYECKUX 3HAHWM B
MPAKTUYECKON JEeATeTbHOCTH YEJIOBEKa, PAa3BUTHU COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTHH U
arpoOMOTEXHOJIOTUIA;

BOCIIUTAaHHE YOS KAEHHOCTH B BO3MOXXHOCTH MTO3HAHUSI YEJTOBEKOM >KMBOM MPUPOJIBI, HEOOXOTUMOCTH
OEpeKHOTO OTHOIIEHUS K HEW, COONIIOJECHUS dTUYECKUX HOPM IPHU MPOBEACHUH OHOJOTHYECKHUX
HCCIICIOBAHMIA;

OCO3HAHUE IEHHOCTH OMOJIOTUYECKUX 3HAHUH IS TOBBIIIEHUS YPOBHS SKOJOTHYECKOU KYIBTYpHI,
JUTst POPMUPOBAHUST HAYYHOTO MHUPOBO33PECHHS;

MIPUMEHEHNE MPUOOPETEHHBIX 3HAHUM M YMEHUM B TTOBCEAHEBHOM KU3HM JJIsI OIEHKH MOCJIEICTBUMA
CBOEH J1eATeIbHOCTH 110 OTHOILIEHUIO K OKpY’Karollel cpesie, COOCTBEHHOMY 3710pOBbI0, 000CHOBaHUE
1 coOmroieHre Mep MPOPUITAKTUKH 3a00JIEBaHUH.

B cucreme cpennero obmiero oopa3oBanus «buonorusy, nzydaemas Ha 6a30BOM YPOBHE, SIBIISICTCS
00s13aTeNTbHBIM yU4E€OHBIM TIPEIMETOM, BXOJSIIMM B COCTaB MpeaMeTHoN obnactu «EcTtecTBeHHO-
Hay4YHBIC PEIMETHI.

Jlst u3yyenus 6uonoruu Ha 6a30BOM ypOBHE CpeTHero 0011ero oopa3oBaHus OTBOJUTCS 68 4acoB: B
10 ximacce — 34 gaca (1 gac B Henmento), B 11 kmacce — 34 vaca (1 gac B Henenio).



COILEPKAHUE OBYUYEHMUSA
10 KJIACC

Tema 1. buosiorust kak Hayka.

buonmornss kak Hayka. CBs3b OHONOTMM C OOIIECTBEHHBIMH, TEXHHUYECKUMHU U JAPYTHUMHU
€CTECTBEHHBIMU HaykamH, (uinocodueld, ITHKOW, SCTETUKOH W mnpaBoM. Ponp Ouonorumu B
(bopMHPOBaHUY COBPEMEHHON HAYYHOI KapTHHBI Mupa. CucreMa OMOJOTHYECKUX HaYK.

Mertoasl TO3HAHUS JKUBOW TpUPOnABI (HAOMIONEHHE, OSKCIIEPUMEHT, ONHMCaHUE, H3MEpeHHe,
KJ1accu(uKaius, MOAeIMpOBaHNE, CTaTHCTUYECKass 00padoTKa TaHHBIX).

JdemMoHcTpanuu:

[Toprpetsr: Y. Japsun, I. Menaens, H. K. Konpsuos, /Ix. Yorcon u @. Kpuk.

Tabnuupl u cxeMbl: «MeTozbl IO3HAHUS KUBOU IPUPOBIY.

JlaboparopHble M npakTHYecKHe padoThI:

[IpaxTueckast padora Ne 1. «/cronb30BaHue pa3InyHbIX METOAOB IPU U3yYEHUH OMOJIOTrHYECKUX
OOBEKTOBY.

Tema 2. ’)KuBble cucTeMbl H MX OPraHu3anus.

Xusble cucrempl (6MOCHCTEMBI) Kak MpeaMeT u3ydeHus Ouosiorud. OTauuue KUBBIX CHUCTEM OT
HEOPraHWYECKOU MPUPOIBL.

CpoiicTBa OMOCHCTEM W WX pa3HOOOpasue. YpOBHU OpTraHU3alH OHOCHUCTEM: MOJICKYJISIPHBIN,

KJICTOYHBIMH, TKaHEBBIH, OpraHU3MEHHBIMH, MOMYJISLIMOHHO-BUIOBOH, 9KOCHCTECMHBIMN
(OnoreonieHOTHYECKHIT), OMOC(EPHBIH.
JdemoHncTpanum:

Tabmuie u cxembl: «OCHOBHBIE MPU3HAKU KU3HUY, « YPOBHHM OPTaHU3AIIUN KUBOU TIPUPOIBI».
Ob6opynoBanue: moaenb moiekynsl JJHK.

Tema 3. XuMu4ecknii COCTaB M CTPOEHUE KJIETKH.

XUMUYECKUN COCTAB KIETKU. XUMUYECKHE IEMEHTHI: MAaKpOAJIEMEHTBI, MUKPO3JIEMEHTHI. Bona u
MUHEpaJIbHbIE BELIECTBA.

@OyHKIMH BOJIbI U MUHEPAJIbHBIX BeLIECTB B KieTke. [lonaepxanue ocMoTuyeckoro 6anaxca.
benku. CoctaB u cTpoeHue OenkoB. AMHHOKHCIOTHI — MOHOMepbl OenkoB. Hesamenumble u
3aMEHUMBbIE aMUHOKHCIIOThl. AMUHOKUCIIOTHBIA COCTAaB. YPOBHU CTPYKTYpbI OCIKOBOW MOJIEKYJIBI
(nepBrUYHasi, BTOPUYHAs, TPETUYHAS U YETBEPTUYHAS CTPYKTypa). XMMHUUYECKUE CBOICTBA OEIKOB.
buonornueckue GpyHKIuM OEIKOB.

depMeHTHl — Onosornueckue karanuzaropsl. CTpoeHue GpepMeHTa: aKTUBHBIN LIEHTP, CyOCTpaTHas
cnenupuuHocts. Kodepmentsl. Burammubl. Omianuus (QEepMEHTOB OT  HEOPraHUYECKUX
KaTaJIu3aropoB.

VYrneBobl: MOHOCaxapuabl (TIII0K03a, pubo3a U 1e30KcHpru003a), Tucaxapuibl (caxaposa, J1akTo3a) U
noJyincaxapuabl (Kpaxmal, NIHKOTEeH, 11eJuTio03a). bruonoruueckue GpyHKIUM yriaeBoaoB.

Jlununer: Tpurmunepuasl, (ochomunuael, crepounsl. ['mapodunbHO-rHIPOPOOHBIE CBOICTBA.
buonornueckue ¢ynxiuu nunuaos. CpaBHEHUE YITIEBOAOB, OEIKOB U JUIMHUIOB KaK MCTOYHHKOB
SHEPTHUH.

Hyxnennoseie kucnorsl: JJHK n PHK. Hykneornapl — MOHOMEpBI HYKJIIEMHOBBIX KHCIIOT. CTpoeHHE
u ¢pyukuuu JJHK. Ctpoenne un pynkunu PHK. Bunet PHK. AT®: crpoenue u pyHkIum.
[utonorust — Hayka o kjeTke. KierouHas Teopus — mpuMep B3aUMOJICUCTBHS HAeH U (DAKTOB B
Hay4YHOM MO3HAHUU. MeTo/Ibl U3y4eHHUsI KIIETKH.

Kretka xak nienoctHas xuBas cuctema. O01ue npu3Haky KJIETOK: 3aMKHYyTasi Hapy»Hasi MeMOpaHa,
mosekynbl JIHK kak reHeTraeckuii anmapar, cucreMa cCuHTe3a Oemka.

Tumnsl K1€TOK: SyKapuoTudeckas 1 npokapuoruueckas. OcoOEHHOCTH CTPOEHUS TPOKAPHUOTUUECKOI
kietku. Knerounas creHka Gakrepuii. CTpoeHHE dYKApUOTHYECKOW KIETKH. OCHOBHBIC OTIMYHUS
pPacTUTEIBHOM, )KUBOTHON ¥ TPUOHOM KJIETKH.

[loBepXHOCTHBIE CTPYKTYpbl KIETOK — KIETOYHAs CTEHKa, IVIMKOKAIMKC, WX (YHKIHH.
[Inasmatnyeckas MemOpana, e€ cBoiictBa u (yHkmuu. IlurormasmMa u €€ OpraHoWIBbI.
OnnomemOpannbie opranounbl kietku: OIIC, ammapar ['onbmxu, nuzocomsl. [lomyaBTOHOMHBIC
OpraHoOM/bl KJIETKHA: MUTOXOHIPHUH, IuacTuabl. [IpoucxoxkaeHne MUTOXOHAPUM M TutacTua. Buabl
wiactug. HememOpaHHble OpraHouabl KJIETKU: PUOOCOMBI, KIETOYHBIA LEHTpP, LEHTPHUOIH,
PECHHUYKH, KT'yTUKU. OYHKIIMU OPraHOMIOB KIIETKH. BKirtoueHusl.

SAnpo — peryasTopHslii eHTp kineTku. CTpoeHue siapa: siaepHasi 000104Ka, Kaproria3mMa, XpoMaTHH,
SIAPBIIIKO. XPOMOCOMBI.



TpaHCIIOPT BELIECTB B KIIETKE.

JdemoHncTpauum:

[Moptpetsr: A. Jleenryk, P. I'yk, T. llIann, M. llneiinen, P. Bupxos, . Yorcon, ®. Kpuk, M.
VYunkunc, P. ®panxnun, K. M. bap.

Huarpammsbl: «PacnpeneneHrie XMMHUYECKHX AJIEMEHTOB B HEXUBOW Ipupone», «Pacrpenenenue
XUMHUYECKHUX AJIEMEHTOB B KUBOW MPUPOLE».

Tabmunpl 1 cxemsl: «llepuoanyeckast TabIUIa XUMHUYECKUX AIIEMEHTOBY», «CTPOCHUE MOJIEKYIIbI
BOJBI», «bruocunres 6enka», «CTpoeHne MoJeKyibl 6enka», «Ctpoenune pepmentay, «HykienHoBbIe
kucnotel. JIHK», «Ctpoenne monekynsl ATD», «CtpoeHune 3ykapuoTHUECKOi KiIeTkn», «CTpoeHue
KUBOTHOH KJIeTKW», «CTpOEHUE PACTUTENBHON KIETKN», «CTpOEHHE MPOKAPUOTUYECKON KIIETKUY,
«CTpoeHue siipa KIEeTKI», «YTIEBOAbD, «JIumuab.

ObopynoBaHue: CBETOBOI MHKPOCKOI, 00OPYIOBaHUE JJIsl MPOBEICHHs HAOIIOACHUH, H3MEPEHUH,
9KCIEPUMEHTOB, MUKPOIPENIapaThl paCTUTEIbHBIX, )KUBOTHBIX U OaKTEpUaIbHBIX KJIETOK.
JlaboparopHble M NpaKTH4YeCKHe PadoThI:

JIaGoparopHast padota Ne 1. «/3ydyeHne KaTaquTHYECKOH aKTHBHOCTH ()EpPMEHTOB (Ha IpUMeEpe
amMmIIa3bl WIK KaTanasbl)».

JlaboparopHas padora Ne 2. «/3y4eHHe CTPOCHHS KJICTOK PACTCHHIA, KUBOTHBIX U OAKTEPHA O]
MHUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpenaparax U uX OMHCAHUEY.

Tema 4. )KuzHenesiTeIbHOCTH KJIETKH.

OOMeH BemiecTB, WJIM MeTa0O0NM3M. ACCHMMISAIMSA (TUTACTHYECKUH OOMEH) W IMCCUMMIISAIUS
(3HepreTuueckuii oOMEH) — JB€ CTOPOHBI €IMHOro Ipolecca Meradonuzma. Ponab 3akoHOB
COXPaHEHUS BEIIECTB U SHEPTUU B IOHUMAaHUHU METa00IU3Ma.

Tuner oOMeHa BemiecTB: aBTOTPOGHBINA U rerepoTpodHbIi. Porb ¢pepMeHTOB B 0OMEHE BEIIECTB U
MIPEBPALLICHUH SHEPTUU B KIIETKE.

dotocunTe3. CretoBast U TeMHOBast ¢a3bl porocunTesa. Peakuun dorocunresza. dddekrnBHOCTH
¢dorocunTe3a. 3HaueHue (OTOCHHTE3a JUIS SKM3HM Ha 3emuie. BriusiHMe yclioBWIl cpeabl Ha
(OTOCHHTE3 U CIOCOOBI MOBBIMIEHUS €r0 MPOIYKTUBHOCTH Y KYJIBTYPHBIX PACTEHHIA.

XeMocuHTe3. XeMOCHHTE3UpyIole OaKTepuu. 3HaueHuEe XEMOCHHTE3a JIJIsl )KU3HU Ha 3eMile.
OHepreTuueckuii o0OMeH B KieTke. Paciienienne BemecTs, BbIICIEHNE U aKKyMYJIUPOBaHUE SHEPTUU
B KJIETKE. DTambl dHEprernyeckoro obmMena. Imukonmus. bpoxenwe u ero Buabl. KucimopomHoe
OKHUCJIEHHE, WM KJeTouHoe JbixaHue. OxucnurenbHoe QocopunupoBanue. IPPEKTUBHOCTD
SHEPreTHYeCcKOro 0OMeHa.

Peakuun marpuunoro cuntesa. I'enermueckas nHdopmanus u JIHK. Peanuszanus renermueckoi
nH(popMauu B KJeTKe. | eHeTHYecKuil Koa U ero cBoicTBa. TpaHCKpUIILUS — MaTPUYHBIA CHHTE3
PHK. Tpancnsuusi — Ouocunrte3 Oenka. Dtamnbl TpaHcasanuu. KomupoBanue amMHHOKHUCIOT. Poib
pubocom B OuocuHTE3€e OenKa.

Heknerounsie ¢opmbl xku3Hu — Bupychl. Mctopusi otkpeitus BupycoB ([I. WM. MBanoBckwuii).
OcoOeHHOCTH CTPOECHHS M >KU3HEHHOro IuKjia BupycoB. bakrepuocdaru. bonesnu pactenuid,
KUBOTHBIX M YEJOBEKa, BbI3bIBaeMble BHpycamu. Bupyc mmmyHopedumura yenoseka (BUY) —
Bo3Oynutens CIIM/la. OOparHass TpaHCKpumnuusi, peBepraza U wuHTerpasza. [Ipodunakrrka
pacnpoCcTpaHeHUs BUPYCHBIX 3a00I€BaHUM.

JdemoHncTpanum:

[Toprpetsr: H. K. Konbnos, JI. . UBanoscku, K. A. Tumupsizes.

Tabmurer u cxembl: « Turbl mutanusy, «MeTadoauzmy, K MUTOXOHIPHSY, « JHEPTETHICCKUN OOMEH Y,
«Xmoporacty, «®Porocunre3», «Crpoenue [IHK», «Ctpoenme m GyHKIMOHUPOBAHHE TEHAY,
«Cunres Oenka», «['eHernueckuii koa», «Bupyce», «bakrepuodarn», «CTpoeHne u KU3HEHHBIN
uuki Bupyca CIIHN1a, 6akrepuodara», «Permukanus JHK».

Ob6opynoBanue: moaenu-ammukamnu «Yasoenne JIHK u tpanckpunmmsi», «buocuHTte3 Oekay,
«CTpoeHue KIeTkn», Moaenb cTpykTypsl JITHK.

Tema 5. PazmHoKeHMe M HHAUBHAYAJIbHOE PA3BUTHE OPraHU3MOB.

KitetounbIit 1TMKII, WK )KU3HEHHBIN UK KIeTKU. MHTepdasza u mutos. [Iporecchl, mpoTekaromue B
uatepdaze. Permmukamus — peakumst marpudyHoro cuHte3a JIHK. Crpoenme xpomocom.
XpOMOCOMHBIN HabOp — KapwoTUIl. JIUTUIOMTHBIM ¥ TalJIOMIHBIH XPOMOCOMHBIE HAOOPHI.
Xpomaruel. [{luTomornyeckue 0OCHOBBI pa3MHOKEHHUS M HHAUBUIYaIbHOIO Pa3BUTHS OPTaHU3MOB.
Henenne xknetkn — muto3. Craguu murtosa. IIponeccsl, npoucxoamye Ha pa3HbIX CTaAUAX MUTO3A.
buonornyeckuii CMbICII MUTO34.

IIporpammupyemas ruGeib KJIETKH — alonTo3.



@DopMBI Pa3MHOKEHHSI OPraHU3MOB: Oecrioioe U mosioBoe. Buibl 6ecrionoro pa3MHOXKEHUS: IeJICHUE
HA/IBOE, MOYKOBAHUE OHO- U MHOTOKJIETOYHBIX, CIIOPOOOPA30BAHKE, BETETATUBHOE PA3MHOKEHHE.
HckyccTBEHHOE KIIOHUPOBAHUE OPIaHU3MOB, €r0 3HAUEHHUE JUIS CEJEKLINN.

[TonoBoe pa3sMHOXEHME, ET0 OTIMYMSI OT OECIIOJIOTO.

Meiioz. Cranuu Metiosa. [Iporeccel, mpoucxosmiye Ha ctaausx Merosa. [loBenenne XxpoMocoM B
Mmeno3se. KpoccuHrosep. bruonornueckuil CMbICII M 3HAYEHUE MEN03a.

I'ameTorenes — npouecc 00pa30BaHuUs MOJOBBIX KIETOK Y )KUBOTHBIX. [107I0BBIE KeJe3bl: CEMEHHUKU
u ssmyHUKE. OOpa3oBaHME W PAa3BUTHE IOJIOBBIX KJIETOK — TaMeT (CHepMaTo30uj, SMIEKIeTKa) —
cnepmarorene3 u oBoreHe3. (OCOOCHHOCTH CTpPOEHHUS SHIEKIETOK M CIEpMaro30UIOB.
OnnonorBopenue. [lapreHorenes.

WupuBuayanbHoe pasBuTHE (OHTOreHe3). DMOpHOHANbHOE pa3BuUTHE (dMOpHOreHes). ITarbl
SMOPHOHAILHOTO PAa3BUTHS Y MO3BOHOYHBIX >KMBOTHBIX: APOOJIEHHE, racTpy/sIusi, OPraHOTeHE3.
[ToctamOpuonanbHOe pa3BuTHE. THUIBI TOCTAIMOPHOHAIBHOTO PAa3BUTHUS: TPSAMOE, HEMPSIMOE
(MmmunHOYHOE). BnusHue cpensl Ha pa3BUTHE OPraHU3MOB, (DAKTOpBI, CIIOCOOHBIC BBI3BIBATH
BpOXKACHHBIE YPOJICTBA.

Poct u pa3Butue pactenuil. OHTOreHe3 BETKOBOI'O PACTEHUS: CTPOEHUE CEMEHH, CTaluN Pa3BUTHSL.
JdemoHncTpanum:

Tabnuup! 1 cxembl: «POpMbI pa3MHOKEHHSI OPraHU3MOBY, «/|BOMHOE OIJI0A0TBOPEHUE Y LIBETKOBBIX
pacteHuii», «BereraTuBHOE pa3MHOXKEHHE pacTeHU», «/leneHue kierku Oakrepuit», «CTpoeHue
MOJIOBBIX KIIETOK», «CTpoeHne XpoMocoMbly», «Knetounsiii mukmy, «Pemmukarus [JHK», «MuTto3y,
«Meiio3», «lIpsmoe m Henpsimoe pasBUTHEY, «l'amMeTOreHe3 y MIIEKONUTAIOIIHUX U YEJIOBEKa»,
«OCHOBHBIE CTaJMH1 OHTOI'€HE3a.

O6opynoBaHue: MUKPOCKOI, MUKpornpenaparsl «CrnepMaTo30uabl MIEKOITUTAOLIEro», «Silekierka
MieKonuTarouiero», «KapuoknHes B KieTKaxX KOpEIIKa JIyKa», MarHUTHAas MOJEJNb-alIUIMKalUs
«enenne knetkn», monens JJHK, Mmonens Merada3sHol XpOMOCOMEL.

JlaGopaTropHble U MpaKTUYecKne PadoThI:

Jlaboparopnast padota Ne 3. «HabGmrogeHue MuTo3a B KJI€TKaX KOHYMKA KOPEIIKa JIyka Ha TOTOBBIX
MUKpOIpernaparax».

Jlaboparopnas padota Ne 4. «3ydeHue cTpoeHus MOJOBBIX KJIETOK Ha TOTOBBIX MUKPOIIpENiaparax.
Tema 6. HaciiencTBeHHOCTh M MK3MEHYHBOCTH OPTraHU3MOB.

[Ipenmer u 3amaun reHetuku. VMcropust pa3Butus reHeTuku. Poiab LUTOIOTMU M SMOpPUOSIOTHUH B
CTaHOBJICHUH I'€HETHKHU. Bkiiaa poccuiickux u 3apy0eKHbIX YUEHBIX B pa3BUTHE T€HETUKU. MeTo/b
TeHETUKUA (THOPUIIOIOTHYECKUN, HUTOTCHETUYECKUH, MOJIEKYIApHO-TeHeTHuueckuit). OCHOBHBIE
reHeTUYeCKre NOHATHS. [ eHeTndeckass CUMBOJIMKA, UCTIOJIb3yeMasl B CXeMaX CKpEIINBaHUH.
3aKOHOMEPHOCTH HAacJIeZIOBaHUs IPHU3HAKOB, ycTaHoBieHHble [. Menngenem. MoHorubpuaHoe
CKpelllMBaHHE. 3aKOH €IMHOO0Opa3usi ruOpuioB NepBoro mnokojeHus. [IpaBuiio TOMUHHPOBAHUA.
3aKoH pacuierieHus: npu3HakoB. [ unoresa ynuctorsl ramer. [loinHoe U HenmonHOe JTOMUHUPOBAHHE.
JurubpuHoe ckpeuiBaHue. 3aKOH HE3aBUCHMOIO HaclieZIoBaHUs MpHu3HaKkoB. L{uTorenernueckue
OCHOBBI ~ JIUTMOPUIHOTO CKpEIIMBaHUA. AHanM3upylolliee ckpenuBaHue. Vcmonb3oBaHue
AHATM3UPYIOIIETO CKPEIIUBAHUS JUISl ONPEeNIEHUs] TEHOTHUIIa OCOOU.

CueruienHoe HacienoBanue npusHakoB. Pabora T. Moprana o crienjieHHOMY HacJieI0BAaHUIO TEHOB.
Hapymienue cueruienrs reHoB B pe3ylibTare KpOCCHHIOBepa.

XpoMOCOMHasi TEOpHs HaCNeACTBEHHOCTH. [ eHeTuuecKue KapThl.

I'enetnka moma. XpoOMOCOMHOE ONpeneneHue moja. AYTOCOMBI M IIOJIOBBIE XPOMOCOMBI.
I'omorameTHble U reTeporamMmeTHble opraHnu3Mbl. HacinenoBanue npu3HakoB, CHEIJIEHHBIX € TIOJIOM.
N3meHunBocTh. Buabpl HM3MEHUMBOCTH: HEHAclEACTBEHHas M HacleacTBeHHas. Ponb cpenbl B
HEHACJIEJICTBEHHON  M3MEHYMBOCTH.  XapaKTepUCTUKAa  MOAM(PHUKAIMOHHON  HW3MEHYUBOCTH.
Baprnannonsslii psng u BapumannoHHas KpuBas. Hopma peakunm npusHaka. KonumuecTBeHHbIE U
KaueCTBEHHBIE MPU3HAKHU U UX HOpMa peakiuu. CBolcTBa MOAU(PUKATMOHHON NU3MEHUYUBOCTH.
HacnenctBenHasi, uiau reHoTUNUYecKasi, U3MeHUMBOCTh. KoMOnHaTHBHAs M3MEHYMBOCTh. Meiio3 u
MOJIOBOM TPOIIECC — OCHOBA KOMOWHATMBHOM W3MEHUYMBOCTH. MyTalmoHHAsi W3MEHYHBOCTD.
Knaccudukanuss myranuii: TeHHbIE, XpPOMOCOMHBIE, TeHOMHBIC. YacToTa W NMPUYMHBI MYTaIlUi.
Myrarensbie (HakTOpbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HAacleACTBEHHOW m3MeHunBoctu H. .
Basuuosa.

BresaepHas HacIeACTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetnka uenoseka. Kapuortunm denoBeka. (OCHOBHBIE  METOABI TIE€HETUKM  YeEJIOBEKa:
TeHEaJIOTHYCCKU,  OJM3HEIOBBIA,  IUTOTCHETUYECKUH, OMOXUMHUYECKHHA,  MOJEKYISIPHO-
reHeTu4ecknid. COBpPEMEHHOE ONpEJEICHUE TE€HOTUIA: IIOJHOTEHOMHOE CEKBEHUPOBAHME,



TCeHOTUNHPOBaHWEe, B TOM uucie ¢ mnomoimipio [IlIP-ananusa. HacnenctBennble 3aboieBaHUS
YeJI0BeKa: TeHHbIe 00JIe3HH, OOJE3HH C HACIEACTBEHHOH MPEeIpacrolioKeHHOCTbIO, XPOMOCOMHBIE
6one3nn. Comarnyeckue M reHeparuBHbIE MyTanuu. CTBOJOBBIE KJIETKU. [IpMHIMIIBI 3710pOBOTO
o0pa3a >KM3HHW, JMArHOCTHKH, NPO(UIAKTUKM M JICUEHHs] TEHETHYeCKHX Oose3Hei. Meauko-
IeHETUYECKOE KOHCYJIFTUPOBAaHUE. 3HAYEHUE METULIMHCKON T'€HETUKY B IIPEAOTBPAILIEHUH U JIECUEHUN
TeHETHYECKUX 3a00JIeBaHNI YeIOBEKa.

JdemoHcTpanum:

[Moptpersr: I. Mengaens, T. Mopran, I. ne ®pus, C. C. UerBepukos, H. B. Tumodeen-Pecosckuii, H.
N. BaBuiios.

Tabmuupl u cxembl: «MOHOTMOPUIHOE CKPELIMBAHUE U €0 LUTOINEHETUYECKAs OCHOBa», «3aKOH
pacuieryieHust W ero IUTOreHETHYeCKass OCHOBa», «3aKOH YHUCTOTHI TaMeT», «Jurudpumnoe
ckpeuuBanue», «lluTomornueckue OCHOBBI ~ JAUTHOPUAHOIO  CKpelIMBaHus», «Mehos3y,
«B3auMoAencTBUE alIeNIbHBIX T€HOBY, «l €HETUUECKUE KapThl PACTECHUM, KUBOTHBIX U YEJIOBEKAY,
«l'eneTuka nona», «3aKOHOMEPHOCTH HACJIEIOBaHMs, CLEIUIEHHOTO ¢ Mmonom», «Kapuorursl
4yeloBeKa U KUBOTHBIX», «Buubl wusMenunBoctu», «MoaupuKauoHHas HU3MEHUUBOCTHY,
«HacnenoBanue pesyc-daxropa», «['eHeTnka rpynn KpoBu», «MyTalmoHHas H3MEHUYUBOCTb .
ObopynoBanue: MOJIEIU-aNIUIKAIU] «MoHoOruOpuHOE  CKpEIIUBAHUEY, «Hemnonnoe
JoMUHUpOBaHuey», «/uruOpuanoe ckpemuBanue», «llepekpéct XpomMocom», MHKPOCKON H
MuKponpemnapar «/Ipozoduna» (Hopma, myranuu (OpPMBI KPBUILEB W OKpPAcKH Tena), repOapuid
«I'opox 1MoceBHOWM.

JlaGopaTropHble U MpaKTUYecKne PadoThI:

JlaboparopHast pabora Ne 5. «M3ydeHuwe pe3yJabTarOB MOHOTHOPUIHOTO W JTUTHOPHIHOTO
CKpEUIMBAHUS y APO30(UIIBI Ha TOTOBBIX MUKPOITPEIapaTax».

JlaboparopHas pabora Ne 6. «M3ydeHne MOMU(UKANMMOHHOW W3MEHYMBOCTH, TIOCTPOCHHE
BApUALIMOHHOTO PsAJla U BApUALMOHHOW KPUBOW».

JIaGoparopHast pabota Ne 7. «AHanu3 MyTanuid y Apo30(uiIsl Ha TOTOBBIX MUKPOITIpENapaTaxy.
[IpaxTueckas padota Ne 2. «CocTaBieHre U aHAJIU3 POJOCIOBHBIX YEJIOBEKAY.

Tema 7. Cenexkuusi opranuzMoB. OCHOBbHI O0HOTEXHOJIOTHH.

CenekIus Kak HayKa M Tpoliecc. 3apoxAeHUe celeKuu u nomectukanus. Yuenrne H. 1. BaBuiosa
0 LIEHTpaxX HPOUCXOXACHHUS U MHOrooOpaszus KyJIbTYpHbIX pacTeHUU. LIeHTpbl mpoucxoxaeHus
JIOMAIIHUX XKUBOTHBIX. COPT, MOpO/Ia, IITAMM.

CoBpeMeHHbIE METO/IbI CeleKIMU. MaccoBblil U MHANBUAYAJIbHBIN OTOOPHI B CENEKIIMN PAaCTEHUN U
AKUBOTHBIX. OIleHKa 3KcTephepa. bIM3KOpOACTBEHHOE CKpellluBaHue — MHOPUAMHL. Yucras AuHMSL.
CkpemuBaHue YUCTHIX JIMHUN. [eTepo3uc, win rudpuanas cwia. HeponcTBeHHOE CKpelMBaHue —
aytOpuauur. OtnanénHas rudpuausanus U e€ ycnexu. VIcKycCTBEHHBIM MyTareHe3 M MOJydyeHue
MTOJIMIUIOUAOB. [JOCTHKEHUS CENEKIINN PACTEHUH, )KUBOTHBIX © MUKPOOPTaHU3MOB.

buoTexHomorus kak oTpaciab MPOU3BOACTBA. | eHHas HHXKeHepus. DTarbl CO31aHNUs PeKOMOMHAHTHON
JHK wu TpaHcreHHblx opranu3moB. Kiertounas wuHxkeHepus. KieTounele  KylnbTyphI.
MUuKpOKIOHaIBHOE Pa3MHOXEHHUE pacTeHUN. Knonuposanue BBICOKOTIPOTYKTUBHBIX
CEJIbCKOXO3SIIICTBEHHBIX OPraHU3MOB. JKOJIoTHYeCcKue U aTuueckue npodaemsl. MO — renetnyecku
MOJU(ULIHPOBAHHBIE OPTaHU3MBI.

JleMoHCTpamuu:

[Toprpetsr: H. U. BaBunos, 1. B. Muuypus, . JI. Kapneuenko, M. ®. lBaHOB.

Tabmuupl 1 cxembl: kapra «LIeHTpbI TPOUCXOXKAECHUS U MHOrooOpasusi KyJAbTYPHBIX pPacTEHHII»,
«[Toponp! JOMAIIHUX KUBOTHBIX», «CopTa KYIbTypHBIX pacTeHui», «OTaanéHHas ruopuIn3anus»,
«PabotrI akagemuka M. @. MBanoBay, «llomummonausa», «O0bEKTh OMOTEXHOIOTHIY, «KIIETOUHBIE
KYJIBTYpBI 1 KJIOHUpOBaHUE», «KOHCTpyHpOBaHUE U EPEHOC T€HOB, XPOMOCOM».

O6opynoBaHue: MK IIOJJOB U KOPHEIUIOAOB AMKUX (OPM U KYIBTYpHBIX COPTOB PacTeHUH,
repOapuit «CenbCKOX03sIMCTBEHHBIE PACTEHUS.

JlabGoparTopHblie ¥ paKTHYeCKHEe PA0OTHI:

Okckypeust «OCHOBHBIE METO/IBI M IOCTHXKEHHUS CEJICKIIUU PACTEHUHN U dKUBOTHBIX (HA CEJIEKIIMOHHYIO
CTaHIMIO, IUIEMEHHYIO (QepMy, COPTOUCHBITATENIbHBII y4acTOK, B TEIIMYHOE XO3SIHCTBO,
1a00paTOPHUIO0 arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. IBoJIOIIHOHHASA OMOJIOTHA.



IIpennocelIku BO3HUKHOBEHUS ABOJIOLMOHHON TEOPHM. ODBOJIIOLMOHHAS TEOpUS U €€ MECTO B
Ouonoruy. BinusiHre 3BONMIOLIMOHHON TEOPUH HA pa3BUTHE OMOIOTUU U IPYTUX HayK.
CupzerenbcTtBa 3Bomonuu. [lajgeoHTonmormyeckue: mNOCIEAOBAaTENBHOCTh MOSABIEHUS BUIOB B
MAJICOHTOJIOTHYECKON JIETOMUCH, Tiepexoanbie (hopmbl. broreorpaduueckue: cxoacTBo u pasindue
¢bayH u ¢Griop MaTepUKOB U OCTPOBOB.

OMOpHOIOrHMYEcKHE: CXOACTBA M pazauuus 5SMOPHOHOB pa3HbIX BUJOB  II03BOHOUHBIX.
CpaBHUTEIIbHO-AHATOMUYECKNE:  TOMOJIOTUYHBIE, AHAJOTMYHBIE, PYAUMEHTApHbIE  OpPraHbl,
araBU3Mbl. MOJIEKYISIpPHO-OMOXUMHUYECKHE: CXOACTBO MEXAHU3MOB HACJIEACTBEHHOCTH U OCHOBHBIX
MeTa0OTMYECKUX ITyTeH y BCEX OPTaHU3MOB.

OomononHas teopust Y. Jlapsuna. [Ipennocsliiky BOSHUKHOBEHUS JapBUHM3MA. J{BIOKYIINE CHIIbI
HBOJIONMM BHIOB 10 JlapBuHy (M30BITOYHOE DPAa3MHOKEHHE IPH OrPAaHMYEHHOCTH PECYpCOB,
HeompeaenéHHast N3MEHUYNBOCTb, 60pb0a 3a CyIIeCTBOBAaHHE, €CTECTBEHHBIN 0TOOD).
Cunrernueckas tTeopus 3Bostonnu (CTI) u €€ 0CHOBHBIE TIOJIOKEHHUS.

MuxkposBontonus. [Tonynsuus Kak eIMHUIA BUA U 3BOJIIOLUH.

JBmwxkymme cuibl  ((hakTopsl) SBOJNIOLMU BHIOB B MpHpoAe. MyTanmMOHHBIM Mpolecc u
KOMOHMHATHBHAS U3MEHUMBOCTD. [lonmynsinoHHbIe BOJIHBI U Apeii¢ reHoB. M3omsmust 1 Murpanus.
EcrectBenHslit 0TOOp — HampaBIsitonHid (hakTop 3BOIOIUH. POPMBI €CTECTBEHHOTO 0TOOpA.
[TpucrocoOaeHHOCTh OpPraHU3MOB KaK pe3ynbrar sBoionuu. [lpumepsr mpucnocoOneHuit y
Opranu3mMoB. ApoMop(}o3bl U UINOATANTALIUH.

Bun n Bunoo6pazoBanue. Kpurepun Buga. OcHOBHBIE (OPMBI BUI000pa30BaHUSA: reorpapuaeckoe,
9KOJIOTUYECKOE.

MakposBomoriust.  DPOpMBI  SBOJIOLMH:  (QUICTHYECKAasi, JUBEPreHTHAs, KOHBEPICHTHAs,
napasuienpHas. HeoGpatuMocTh 3BONIIOLMH.

[IpoucxoxaeHre OT HeCcNeUUaTu3UpPOBAHHBIX MpeaAkoB. IIporpeccupyromas crenranau3anus.
AnanTuBHAsS paananys.

JdemoHncTpanum:

[optpersr: K. Jlunneit, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, O. I'ekkens, .
Miromnnep, A. H. CeBepiios.

Tabmuupl u cxembl: «Pa3BuTue opraHuyeckoro Mupa Ha 3emiie», «3apoJbllIM MO3BOHOYHBIX
AKHUBOTHBIX», «ApxeonTepukcy», «Popmbl 00pbObI 3a cyliecTBoBaHUE», «EcTecTBEHHBIH 0TOOP»,
«MHoroobpasue copToB pacTeHuil», «MHoroodpasue mMopox KHUBOTHBIX», «llomymsum»,
«MyTanmoHHasi M3MEHYHBOCTBY», «Apomopdo3b», «mumoamanramumy, «OOIIas aereHeparus»,
«JIBmxymme cuisl 3Bomonuny, «Kapra-cxema mapupyra nyremectsus Y. Jlapsunay, «bopb0a 3a
cyuiecTBoBaHue», «llpucnocobneHHocTh opranusmoBy», «leorpaduueckoe BHI000pa30BaHUEY,
«IKOJIOTHUUECKOE BUI000pa30BAHUE.

O6opynoBaHMe: KOJJIEKIUS HACEKOMBIX C Pa3jIMUHBIMU THUIIAMU OKPACKH, HaOOp IUIOOB U CEMSH,
koyutekiusl  «lIpuMepsl 3alIMTHBIX MPUCHOCOONEHUH y KHUBOTHBIX», MoJenb «OCHOBHBIE
HanpaBJIeHUS 3BOITIOIUN», 00bEMHAs MoJIeNb «CTpOEHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIX ).
buoreorpaduyeckas kapra mMupa, KOUIeKIUs «DOpMBbI COXPAaHHOCTH HCKONAEMbIX MXHUBOTHBIX U
pactenuii», mozaens amnruiukanus «llepekpéct Xpomocom», BiaxkHble mnpenaparsl «Pa3BuTHe
HacekoMoro», «Pa3Butue nArymku», MukKporpenapar «/[pozoduna» (Hopma, myranuu (OpMBI
KPBUTHEB U OKPACKHU TEJa).

JlabGoparopHblie M MpaKTHYECKHEe PAdOThI:

Jlaboparopnas padota Ne 1. «CpaBHeHHE BUIOB TT0 MOP(HOIOTHIECKOMY KPUTEPHION.
Jlaboparopnast pabora Ne 2. «OnmcaHue mpUCTOCOOICHHOCTH OpraHu3Ma U €€ OTHOCUTEIHHOTO
Xapakrepay.

Tema 2. Bo3HUKHOBeHME U Pa3BUTHE )KU3HU Ha 3emiie.

JloHay4HbIe MPEACTaBIEHUS O 3apOK/ICHUU KU3HU. HayuHble TMoTe3bl BOSHUKHOBEHUS )KU3HHU Ha
3emiie: abuoreHe3 W TaHCIEepMUsA. XUMHYECKas 3BOJIONHSI. AOWOTCHHBIH CHHTE3 OPTraHMYECKHUX
BEIIECTB W3 HEOPraHMYECKHX. OKCIEPUMEHTATbHOE TIOATBEP)KIECHNE XUMHUYECKON 3BOIIOLNU.
Havanbnpie aTanbl 6nonornyeckoit aBomtonun. ['unoreza PHK-mupa. ®opmupoBanre MmeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE MNpOTOKJIeTKH. [lepBhie KkieTkn M ux sBomtonus. dopmupoBaHue
OCHOBHBIX T'PYIII )KUBBIX OPraHU3MOB.

PazButue xxu3Hu Ha 3emuie 1o 3paMm U nepuojaM. Karapxeil. Apxelckass U IPOTEPO30MCKas dPHI.
[Tanmeo3oiickass spa u €€ TEpPUOIbI: KEMOPUMCKUN, OPAOBUKCKHM, CHUIYPUHUCKHH, TEBOHCKHH,
KaMEHHOYTOJIbHBIN, MEPMCKH.

Me3so30lickast spa U €€ epruobl: TPHACOBBIM, IOPCKUI, METTOBOM.

Kaiino3zolickast spa u €€ nepuozbl: NajaeoreHOBbI, HEOT€HOBBINA, AaHTPOIIOTCHOBBIH.



XapaktepucTuka KiuMara M TEOJIOTMYECKHUX TpoleccoB. (OCHOBHBIE 3Tallbl  3BOJIOIUHU
PaCTHTENHHOTO U KUBOTHOTO MHpa. ApoMopd03bl Y pacTeHUH U )KUBOTHBIX. [losiBIICHHE, paciBeT U
BBIMUPAHUE TPYII KUBBIX OPTaHU3MOB.

Cucrema OpraHM4ecKOro Mupa Kak OTpakeHHE 3BOIOLUH. OCHOBHBIE CHCTEMaTHMYECKUE IPYIIIbI
OpPraHHU3MOB.

OBoJIIOLMS YEJIOBEKAa. AHTPOIIOJIOTHS Kak Hayka. Pa3BuTue NpeiacTaBI€HUH O MPOMCXOXKIECHUU
yenoBeka. MeTtoabl M3ydeHHsl aHTpororeHe3a. CxoncTBa M pasiMuusl 4YE€lIOBEKa U JKUBOTHBIX.
Cucremarnyeckoe MoJI0KEHUE YEIOBEKa.

JBmwxyue cuibl ((pakTopbl) aHTporioreHe3a. HacnmencTBeHHass M3MEHYMBOCTh M €CTECTBEHHBIN
ot6op. OO1IeCTBeHHBIN 00pa3 KU3HHU, U3TOTOBICHUE OPYIUH TPY/a, MBIIUICHUE, PeYb.

OCHOBHBIE CTaIMU M BETBH HBOJIIOIIMU YEJIOBEKA: aBCTPATONUTEKH, UeraoBek ymenbiid, UernoBek
IPSAMOXOIAIIMH, YenoBek HeaHAepTalbCKuil, YenoBek pasyMHblil. Haxonku nCKOaeMbIX OCTaTKOB,
BpeMs CYIIECTBOBaHHMS, 00JIACTh PaclpoCTpaHeHust, 00bEM TOJJIOBHOTO MO3Ta, 00pa3 KU3HHU, OPYAHUS.
UYenoseueckre pacbl. OCHOBHBIE OOJbIIME pachl: €BpoOINeouaHas (€Bpasuiickasi), Herpo-
aBCTpajioujiHas  (9KBaTopuaibHast), MOHrojoujgHas  (a3uarcko-aMepukaHckas).  YUepTsl
MIPUCIIOCOOIEHHOCTHU MIPEICTAaBUTENIEH YEIIOBEUECKUX pac K YCIOBUSAM cylllecTBoBaHUsA. EnuHCTBO
yenoBeueckux pac. Kputuka pacusma.

JdemoHncTpanum:

[Moprpetsr: @. Penu, JI. [Tactep, A. Y. Onapun, C. Muinep, I. FOpu, Y. dapsuH.

Tabmuupl u cxembl: «Bo3HukHOBeHHEe COIHEYHOU CUCTEMBI», «Pa3BUTHE OpraHMYECKOr0 MHpPay,
«PacturenbHast kietka», «KuoTHas kietka», «lIpokapuornueckass kierka», «CoBpeMeHHas
CHUCTEMa OpraHMuYeckoro mupa», «CpaBHEHHUE AaHATOMUYECKUX 4YEPT CTPOCHHS 4YeIOBEKa U
4eJI0BEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MeCTa MaJCOHTOJOTMYECKUX HAaXOAOK IPEAKOB
COBPEMEHHOIO 4eJloBeKa», «JlpeBHenmme monu», «pesHue moau», «llepBeie coBpeMeHHBbIE
monny», «Yenopeueckue pachi».

O6opynoBanue: mymspku «l[IporcxoxneHue denoBekay (OIOCTHI aBCTPANIONHUTEKA, MUTEKAHTPOIIA,
HeaHJepTanblla, KPOMaHbOHIA), CJIENKH WU H300pak€HUS KaMEHHBIX OpYIUN MEepBOOBITHOTO
YyeJoBeKa (KaMHU-YOIIephl, pyousia, ckpebiia), TeoXpoHOoJIorHuecKas Tabuiia, KouieKius «PopMbl
COXPaHHOCTH MCKOMAEMBbIX KUBOTHBIX U PACTCHUI».

JlaGopaTropHble U MpaKTHYecKHe PadoThl:

[IpakTtuueckass pabora Ne 1. «M3yueHuWe HCKOMAEMbIX OCTAaTKOB PACTEHWW U JKUBOTHBIX B
KOJUTEKIUSIX).

OKcKypcust «OBOJIIOLMSI OpraHMYecKoro Mupa Ha 3emie» (B €eCTEeCTBEHHO-Hay4YHbIH WIN
KpaeBeIYEeCKUIl My3eil).

Tema 3. OpranusMsbl U OKpY:Kal0LIas cpeaa.

DKoJIoTMs KakK Hayka. 3aJadyd M pasfesibl 3KOJOTMU. MeToapl SKOJOTHYECKUX HCCIEeIOBaHUM.
DKOJIOTUYECKOE MUPOBO33PEHNE COBPEMEHHOTO YeJIOBEKa.

Cpenbl 00MTaHNsI OPraHU3MOB: BOJHAs, HA3€MHO-BO3/AYIIIHAS, TOYBEHHAs, BHYTPHOPTraHU3MEHHasI.
Oxonorudeckue pakropsl. Knaccudukamms sxomornueckux (HakTopoB: abNOTHIECKHE, ONOTHIECKUE
U aHTponoreHHsle. JleficTBre 3Konornyeckux GakTopoB Ha OPTaHU3MBI.

Abuornyeckne (GaKkTOpbl: CBET, TeMIeparypa, BIaXHOCTh. Dotomepuonusm. l[Ipucmocobnenus
OpPraHU3MOB K JIEHCTBUIO aOMOTHYECKUX (hakTOpoB. bruonmornyeckue puTMsl.

buotnueckue Qaxtopsl. Buapl OMOTHYECKMX B3aMMOAEWUCTBMI: KOHKYPEHIMS, XHUIIHUYECTBO,
cumbuo3 u ero gopmsl. Ilapasutusm, koornepanus, MyTyaJn3M, KOMMEHCAIU3M (KBapTUPAHCTBO,
HaxJIeOHMYECTBO). AMEHCAIU3M, HEUTpanu3M. 3HaueHWe OWOTHYECKHUX B3aUMOICUCTBHUI IS
CYILIECTBOBAHUSI OPTaHU3MOB B MPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTePUCTUKH Monyisiiuu. OCHOBHBIE MMOKa3aTeNH MOMYNISIMHA: YHUCICHHOCTD,
IJIOTHOCTb, POXKJIAEMOCTb, CMEPTHOCTb, TPUPOCT, MUTpallvs. JJMHaMUKa YUCIACHHOCTHU MO U
€€ peryIsmus.

JdemoHncTpauum:

[Toptpetsr: A. I'ym6onbar, K. @. Pynse, 3. ['ekkens.

Tabmumer 1 cxembl: kapra «[lpupomnsie 30HBI 3emiau», «Cpeapl OOWTaHHS OPTaHU3MOBY,
«Dotonepuonuzmy», «llomyasuny, «3aKOHOMEPHOCTH POCTA YUCICHHOCTH MOMYIIALUNA HHPY30pUH-
Tyenskny, «Ilumessie nenm».

JlabGoparopHblie M MpakTHYEeCKHEe PAdOTHI:

JlaGoparopHast padora Ne 3. «Mopdonorudeckrue OCOOCHHOCTH pAacTEHUW W3 pa3HBIX MECT
oOUTaHU».

JlaGoparopnas padota Ne 4. «BnusiHue cBeTa Ha POCT U PA3BUTHE YEPEHKOB KOJIEYCay.



[Tpaktuyeckas padora Ne 2. «[1oacu€T MIOTHOCTH MOMYIAIMHA pa3HbIX BUIOB PACTCHUN.

Tema 4. CoodmiecTBa 1 3K0JIOTHYECKHE CHCTEMBI.

CoobmiecTBO opraHuzMoB — OuoneHo3. CTpyKTypsl OHMOIIEHO3a: BUAOBas, MPOCTPAHCTBEHHA,
Tpoduueckas (numiesas). Bunpl-nomuHanTel. CBs3u B OMOIICHO3E.

Dkonorudyeckue cucteMbl  (3kocuctemsbl). [lonarue 00 3KocuctemMe U OHMOreolEHO3€.
@OyHKIIMOHATBHBIE KOMIIOHEHTBI SKOCUCTEMBI: IPOIYLIEHTHI, KOHCYMEHTHI, peAyleHTsl. KpyroBopor
BEIIIECTB M MOTOK SHEPIHH B dKocucTeMe. Tpoduueckue (MUIeBbie) ypOBHH SKOCUCTEMBI. [1uieBbie
nen u cetd. OCHOBHBIE IIOKa3aTeNd HKOCUCTEMbI: OmomMacca, MPORYKIHsS. DKOJIOTHYECKHE
NUPaMUBL  TPOAYKLWH, YHUCIECHHOCTH, Ouomacchl. CBOHCTBa SKOCHCTEM: YCTOHYHMBOCTb,
camoperyisauus, pasutue. Cykueccus.

[IpuponHblie 3KOCUCTEMBI. DKOCUCTEMBI 03EP U pEK. DKOCHCTEMA XBOMHOI'O WIIM IIMPOKOJIMCTBEHHOTO
neca.

AHTpPOIIOTEHHBIE ~ 3KOCUCTEMBI.  ATpOIKOCHCTEMBI.  YpOo3kocuctemsl. buosnorumueckoe u
X034 CTBEHHOE 3HAUYEHUE arpO’IKOCUCTEM U YPOOIKOCHCTEM.

buopaznooOpazue Kkak ¢akTOop YCTOWYMBOCTH JKocucTeM. CoxpaHeHHEe OHMOIIOTHYECKOTO
pa3zHooOpa3us Ha 3emuie.

VYuenue B. U. Bepnanckoro o Omocdepe. I'panunpl, coctaB u crpykrypa Omocdepsl. JKusoe
BemecTBO U ero pyakiuu. OcobeHHocTH 6nochepsl Kak TIO0AIBHON dKOCHCTEMEBI. JJMHaMu4Ieckoe
paBHOBecHue U 00paTHas CBsA3b B Onocdepe.

KpyroBopoTs! BelecTB 1 OMOre0XMMUYECKUE LUKIIBI 3JIEMEHTOB (YIIIEpPOAa, a30Ta). 30HAJIbHOCTh
onocheprr. OCHOBHBIC OMOMBI CYIITH.

YenmoeuecTBO B Omocdepe 3emud. AHTPOIOTCHHbIC W3MEHEHHs B Omocdepe. I[modaibHbIC
9KOJIOTUYECKHUE MPOOIEMBI.

CocymiecTBoBaHHe TpUPOABl U denoBedecTBa. CoxpaHeHue OMOpa3HOOOpaswsi Kak OCHOBA
ycroitunBoctd Omocdepsl. OCHOBa palMOHAIBLHOTO YIPAaBICHUS MPUPOAHBIMUA PECYypcaMy M HX
ucnosab3oBanue. JloctukeHust OMoIOruy U OXpaHa NPUPO/bIL.

JdemoHncTpanum:

[Moprpetsr: A. JIxk. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmuupt u cxembl: «[lumessle nenu», «buoneno3: cocraB u crTpykrypa», «lIpuponHsie
coobmiectBay, «llemn mnuTaHus», «OKonorudeckas nupamuga», «buochepa u yenmOBEK»,
«DQKocucTeMa HIMPOKOIUCTBEHHOIO Jiecay, «JDKOcUcTeMa XBOMHOro jecay, «buoueHo3 Bogoémay,
«ArpoueHos», «IIpuMepHbIe aHTPOIOT€HHbIE BO3AEHCTBUS HA IPUPOAY», «BaxkHelIre nCTOUHUKH
3arpsi3HEHUs] BO3AyXa M TPYHTOBBIX BoA», «llouBa — BakHelnass cocraBisomas Ouocgepb»,
«®DakTopsl nerpaganuu nousy, «llapaukoselil addexT», «PakTopbl paAMOaKTUBHOIO 3arpsA3HEHUs
ouocdeps», «O0mas ctpykTypa ounocheps», «Pacnpocrpanenue xxu3Hu B onocdepe», «O30HOBBIM
sKkpaH 6uochepri», «Kpyrosopot yriepona B 6uochepe», «KpyroBopor azora B mpupozae».
Ob6opynoBanue: Mopaenb-anmukanus «Tunuyesle OHOLEHO3BI», Tepbapuil «PacturenbHbIe
coob1ecTBay, Koyiekunuu «buonenosy, «BpeauTenu BaxKHEHIINX CEIbCKOX035IICTBEHHBIX KYIIBTYP»,
repbapui M KOJUICKIIMM PACTEHUH W JKWBOTHBIX, MPUHAISKANIME K Pa3HBIM JKOJIOTHYCCKHM
rpymnmnamM oaHoro Buaa, Kpacuas kaura Poccutickoit ®enepanuu, n300pakeHus: OXpaHsIeMbIX BUI0B
pacTeHUH 1 KUBOTHBIX.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O BUOJIOI'HMN HA
BA30BOM YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHUAA

Cornacao ®I'OC COO, ycraHaBIMBarOTCsA TPeOOBAaHUS K Pe3y/IbTaraM OCBOCHHS OOYYarOIIMMUCS
MIPOrpaMM CPETHEro 00IIero 00pa3oBaHUs: TUYHOCTHBIM, METAPEAMETHBIM U MMPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType NMYHOCTHBIX PE3YJIBTATOB OCBOEHUS INpeaMera «bHonorus» BBIIEIEHBI CICIYIOIINE
COCTABIISIOIIME: OCO3HAHHWE OOYYAIOUIMMHCA POCCHUMCKOM TIpakJaHCKOM MIEHTUYHOCTH —
TOTOBHOCTH K CaMOPAa3BUTHUIO, CAMOCTOATEIBHOCTH M CAMOOIIPEAEICHUIO, HAIMYHE MOTHUBALUU K
00y4eHuI0 OMOJIOrMH, LIEJEHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOSKICHUN JIMYHOCTH HA OCHOBE
KJIIOUEBBIX LIEHHOCTEH U MICTOPUYECKUX TPaJuLUi pa3BUTHs OMOJIOTMYECKOTO 3HaHUsL, TOTOBHOCTh U
COCcOOHOCTh 00YYarOIIUXCSl PYKOBOACTBOBATHCS B CBOEH JAEATENIBHOCTH LIEHHOCTHO-CMBICIOBBIMU
YCTaHOBKaMHM, HPUCYLIIMMHU CUCTEME OHMOJIOrMYecKOro oOpa30BaHUs, HAJIUYUE 3KOJIOTHYECKOrO
IIPAaBOCO3HAHUS, CIIOCOOHOCTH CTAaBUTh LI U CTPOUTH JKU3HEHHbIE MJIaHBbI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHMS IpeaMeTa «BbHOoJorus» JOCTUTaloTCs B €IMHCTBE Y4eOHOU U
BOCIIUTATEIbHOW  JEATEIIBHOCTM B COOTBETCTBMM €  TPAJWLUOHHBIMH  POCCUHCKHMU
COLIMOKYJIBTYPHBIMH, MCTOPUYECKMMHM U JYXOBHO-HPAaBCTBCHHBIMU ILICHHOCTSIMHU, NPUHATBIMH B
o0liecTBe MpaBWJIaMM M HOPMaMH IOBEJCHHMS M CIIOCOOCTBYIOT IIpolleccaM CaMOIIO3HAHHS,
CaMOBOCIIUTAaHUSl W CaMOPAa3BUTHS, Pa3BUTHS BHYTPEHHEW IMO3MLIMM JMYHOCTH, MAaTPUOTU3MA,
YBOKEHUS K 3aKOHY M IIPaBOIOPSIKY, YEJIOBEKY TpyJa M CTaplieMy IIOKOJICHHIO, B3aUMHOIO
yBaXK€HUs, OEPEKHOT0 OTHOLIEHUS K KYJIbTYPHOMY HACIEIUIO M TPAAULHUAM MHOTOHAIMOHAIBHOIO
Hapoza Poccuiickoit denepannu, IpupoAe U OKPYKAIOIIEH Cpele.

JINYyHOCTHBIE pe3yNnbTaTbl OCBOEHHUS YydeOHOoro mnpeamera «buonorus» JOOKHBI OTpakaTb
TOTOBHOCTh M CHOCOOHOCTb OOYYarOLIUXCS PYKOBOJCTBOBaTbCA C(HOPMHPOBAHHONW BHYTpEHHEH
MO3UIMEN JINYHOCTH, CUCTEMON IIEHHOCTHBIX OpUEHTAlM, MO3UTUBHBIX BHYTPEHHUX YOESKICHUH,
COOTBETCTBYIOIIMX TPATUIIMOHHBIM LIEHHOCTSM POCCHIICKOro 00IecTBa, PACIIMPEHHUE KU3HEHHOTO
OIbITA U ONBITA ACSITEIBHOCTH B MPOLIECCE PEAIN3ALMM OCHOBHBIX HAIIPABIECHUIN BOCIIMTATEILHON
NESTEIBHOCTH, B TOM YHUCJIE B YACTHU:

1) rpamaaHCcKOro BOCIIMTAHUSA:

c(OpPMHUPOBAHHOCTh IPAXKAAHCKOM MO3UIIMK 00YyUAIOIIErocs Kak akTUBHOTO M OTBETCTBEHHOTO YJIeHa
poccHiickoro 001IecTBa;

0CO3HAHHME CBOUX KOHCTUTYIIMOHHBIX ITPaB U 0053aHHOCTEH, yBaXKEHUE 3aKOHA U TIPABOIIOPS/IKA;
TOTOBHOCTh K COBMECTHOM TBOPYECKOH AEATEIbHOCTH MPHU CO3AaHUN YYEOHBIX POEKTOB, PELICHUN
y4eOHBIX M ITO3HABATENILHBIX 3a/1a4, BHIIIOJTHEHUN OMOJIOrMYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh ONPEAETATh COOCTBEHHYIO MO3ULIMIO 10 OTHOLIEHMIO K SBICHUSAM COBPEMEHHOMN KU3HU
H OOBIACHATE €€;

YMEHHUE YUUTHIBATh B CBOUX JIEHCTBUAX HEOOXOIUMOCTh KOHCTPYKTHBHOTO B3aUMOCHCTBHS JItOAEH
C pa3HbIMHU YOEXKIEHUSIMH, KYIbTYPHBIMU EHHOCTSIMH U COLIUAJIHBIM TOJIOKEHHEM;

TOTOBHOCTB K COTPYIHUYECTBY B IIPOIIECCE COBMECTHOTO BBIMOJIHEHUS YUeOHBIX, TO3HABATENBHBIX U
HCCIIEIOBATENIbCKUX 3a71a4, YBAXKUTEIHHOTO OTHOIIEHUS K MHEHHMIO ONIOHEHTOB MPHU OOCYKICHUU
CIIOPHBIX BONIPOCOB OMOJIOTMYECKOTO COJEPKAHUS;

TOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOU JEATENBHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHHUS:

c(OpMHUPOBAHHOCTh POCCUMCKON T'PaKJaHCKOW MJAEHTHYHOCTH, MaTPUOTU3MA, YBOXKEHHS K CBOEMY
HapoO.y, 4yBCTBA OTBETCTBEHHOCTH nepe] PonrHOM, rOpAOCTH 3a CBOM Kpaid, CBOXO POIMHY, CBOM SI3bIK
U KyJbTYypYy, IPOILIOE U HACTOSALIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccnu;

LIEHHOCTHOE OTHOILIEHNE K IPUPOJHOMY HACIENINIO U MAMATHUKAM MIPUPOJIBL, JOCTHXKEHUAM Poccun
B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIOCOOHOCTh OILIGHWBATh BKJIAJ POCCHUUCKUX YUYEHBIX B CTAHOBJICHHWE M pa3BUTHE OHOJIOTHH,
MTOHMMAaHMsI 3HaUEHHs OMOJIOTUH B IO3HAHUH 3aKOHOB NPUPO/IBI, B KU3HU YEJIOBEKA U COBPEMEHHOTO
o011ecTBa;

uzaelHas yoexaEHHOCTb, TOTOBHOCTh K CIYKEHHIO M 3amuTe OTeuecTBa, OTBETCTBEHHOCTh 3a €r0
cyns0y;



3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

OCO3HAHUE JYyXOBHBIX LIEHHOCTEN POCCUICKOIO HApOAa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, 3TUYECKOTO TIOBEJCHHUS;

CIIOCOOHOCTh OLIGHHMBAaTh CUTYallMI0 W TPUHUMAThb OCO3HAHHBIE PEUICHUS, OPUEHTUPYSICh Ha
MOpPaJIbHO-HPAaBCTBEHHbBIE HOPMBI U LIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OyNyIIEro;

OTBETCTBEHHOE OTHOILIEHHWE K CBOMM PpOJMTENSAM, CO3JaHUI0 CEMbH Ha OCHOBE OCO3HAHHOIO
MPUHATHS LEHHOCTEW CEMEMHON )KU3HU B COOTBETCTBHUH C TPaauLMsAMK Hapo1oB Poccuu;

4) 3¢TeTHYECKOI0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOUICHHE K MUY, BKJIIOYasi 3CTETUKY ObITa, HAYyYHOTO U TEXHUYECKOTO TBOPUECTBA,
CHOpTa, TPYa, O0IIECTBEHHBIX OTHOIICHU;

IMOHUMAaHNE SMOIIMOHAJIBHOTO BO3JCHCTBHUS )KUBOU MPUPOBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPDQXEHHMIO B Pa3HbIX BUIAX HCKYCCTBA, CTPEMJICHUE IPOSBIATH KayecTBa
TBOPYECKOMN JTMYHOCTH;

5) ¢usuyeckoro BOCHUTAHMSA, (POPMHUPOBAHMSA KYJIbTYPbl 310POBbSI M 3MOIMOHAJIBHOIO
0J1aronoJry4ms:

MOHMMAaHWE M pealu3alus 3740poBoro u 0Oe3omacHOro oOpas3a KU3HU (3I0pOBOE MHUTAaHHE,
COOJIIOJICHNEe TUTMEHUYECKUX MPaBUI M HOPM, COAJaHCHPOBAHHBIM pEXHUM 3aHATHH M OTHAbIXa,
perynsipaast pusndeckasi akTUBHOCTD), O€pPEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (PH3UYECKOMY U TICUXUYECKOMY 3/10POBBIO;

MOHMMAaHKUE IEHHOCTHU MPaBWJI HWHIUBUAYAIbHOTO M KOJUIEKTUBHOTO O€30MacHOrO MOBEJICHUS B
CUTYalLlUsIX, YTPOKAIOLIUX 3OPOBbIO U KU3HU JIFOJEH;

OCO3HAHME TOCIEACTBUN U HEMPUATHS BPEIHBIX MPUBHIYEK (YIIOTPEOICHUS alKOTOJIsl, HAPKOTHKOB,
KypeHHUs);

6) TpynoBOro BOCIMTAHUS:

TOTOBHOCTbH K TPYAY, OCO3HAaHKE [IEHHOCTHU MacTepCTBa, TPYNoIto0ue;

TOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMYECKOM M COLMAIbHOW HANpaBIEHHOCTH,
CIOCOOHOCTh MHUITUUPOBATh, IIIAHUPOBATH U CAMOCTOSITENIFHO BBITIONHATH TaKyIO NESTEIbHOCTB;
MHTEpEC K Pa3IUUHbIM cepaM MpodhecCHOHATBHOM AeITeNbHOCTH, YMEHHE COBEPIIATh OCO3HAHHBIN
BbIOOp Oynymieil npodeccuu U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHbBIE MJIaHBbI;

TOTOBHOCTB M CITIOCOOHOCTH K 00pa30BaHUIO M caMOOOPA30BAHUIO Ha MPOTSHKEHUM BCEHl )KU3HU;

7) 3K0JI0TH4€CKOr0 BOCIIUTAHUS:

HKOJIOTUYECKH 11e7IecO00pa3HOe OTHOLIEHHE K TPUPOAE KaK UCTOYHUKY JKU3HU Ha 3emile, OCHOBE €€
CYLIECTBOBAHHS,

MOBBIIIEHUE YPOBHS 3KOJIOTHYECKON KYIBTYphl: IPUOOPETEHUE OMbITA TNIAHUPOBAHUS MTOCTYIKOB U
OLICHKH UX BO3MOXKHBIX ITOCJIECTBUH JJIs1 OKPYXKAIOILIEH CpENbI;

0CO3HaHME IT00ATBLHOTO XapaKTepa 3KOJIOTHYECKUX MPOoOJIeM U MyTel UX peleHus;

CIOCOOHOCTh HCHOJIb30BaTh MPHOOpETaeMble MPH HM3Y4YEHUH OWOJOTHMM 3HAHUS U YMEHMS IpH
pemieHHH TpoOsieM, CBA3aHHBIX C PallMOHAIBHBIM IMPHPOIOINOIL30BaHUEM (COOIIONCHUE MPaBUII
MIOBEJICHUS B NIPUPOJIE, HAIIPABJICHHBIX Ha COXPAHEHHE PABHOBECHS B DKOCHUCTEMAX, OXPaHy BUOB,
sKocHcTeM, buochepsl);

AKTUBHOE HENPUITHE ACHUCTBUM, NMPUHOCAIIMX BpEI OKPYXAlOLleW NPUPOJHOW Cpele, yMEHue
MIPOrHO3UPOBATh HEOIArONPUATHBIE HKOJIOTHYECKHE MOCIEACTBUS NPEANPUHUMAEMBIX TEeHCTBUNA U
MpeA0TBpallaTh UX;

HaJIM4M€ Pa3BUTOrO HKOJOTMYECKOTO MBIIUIEHUS, YKOJIOTMUYECKON KYIBTYpPBI, ONbITa IEATENbHOCTU
JKOJIOTUYECKON  HAIIPABIEHHOCTH, YMEHHUS pYyKOBOJACTBOBATbCA MMM B IIO3HABaTEJIbHOW,
KOMMYHHMKaTUBHOM U COIIMATIbHOM MPAKTUKE, TOTOBHOCTH K YUYAaCTUIO B PAKTUUECKON JAESITEIIbHOCTH
9KOJIOTUYECKO! HalpaBIE€HHOCTH;

8) neHHOCTH HAYYHOI0 NO3HAHMSA:

c(OpMHUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH
U OOIIECTBEHHOW MPAaKTUKH, OCHOBAHHOTO Ha JAMAIOre KyJIbTyp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO
CBOCTO MCCTA B MOJIMKYJIbTYPHOM MHUPC;

COBEPIICHCTBOBAHUE SI3BIKOBOM M UMTATEIBCKOW KYIBTYPBI KaK CPEICTBA B3aUMOICHCTBUS MEXKIY
JIIOAbMU U TIO3HAHUS MUPA,



MMOHUMaHKE CTIeNU(UKN OMOIOTHU KaK HAyKH, OCO3HaHUS e€ pos B YOPMUPOBAHHUHN PAIIHOHAITEHOTO
HAyYHOTO MBIIUICHUS, CO3IaHHH IIEJIOCTHOTO MPEICTABICHUS 00 OKPYXKAIOIIIEM MUPE KaK O €INHCTBE
MIPUPOJIBI, YEJIOBEKA U OOIECTBA, B MO3HAHUH MPUPOIHBIX 3aKOHOMEPHOCTEH U pelieHr: podiemM
COXpaHEHUs PUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTh B 3HAUUMOCTH OWOJIOTHH ISl COBPEMEHHOW IUBHIIM3AIMK: O0ECIIEYeHUs] HOBOTO
YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J[AHWE IEPCICKTUBHBIX OHOTEXHOJIOTUH, CHOCOOHBIX pelarh
pecypcHbIe TMpOOJIEeMbl Pa3BUTHS YEJIOBEYECTBA, IIOMCKAa IyTeHd BBIXOAAa W3 TIIOOATBHBIX
IKOJIOTMYECKUX MPOOJIeM M oOecrieueHus Tepexoa K YCTOHYMBOMY pPa3BHTHIO, PALIMOHAIBHOMY
UCTIOJIb30BAaHHIO MPUPOTHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HH;
3aWHTEPECOBAHHOCTH B MOJYYCHUU OMOJIOTUYECKUX 3HAHHUI B IEJISAX MOBBIIICHUS 00IICH KYJIBTYPHI,
€CTECTBEHHO-HAyYHOW TPAMOTHOCTH, KaK COCTaBHOW 4YacTH (YHKIMOHAIBHOW TPaMOTHOCTH
oOyuaromuxcsi, GopMUPYyEeMOH TTPU U3YUYCHUH OUOJIOTHH;

MMOHMMaHKE CYIIHOCTH METOJIOB TO3HAHUS, UCTIONB3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
WCIIOJIb30BaTh MOJy4YaeMble 3HAHHS I aHaju3a U OOBSCHCHUS SIBICHUI OKPYKAIOIIETO MHUpa U
MPOUCXOMIANINX B HEM U3MEHECHUH, YMEHHUE JIeaTh 000CHOBAHHBIC 3aKITIOUCHHS HA OCHOBE HAyYHBIX
(haKTOB U MMEIOLIMXCS JAHHBIX C LEJIbIO MOJyYSHHS JJOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEIILHO HCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHHS IS PElieHHs] mpoOieM B
pealbHBIX JKU3HEHHBIX CUTYaIUsX;

OCO3HAHHWE IICHHOCTH HAy4YHOW JIEATEIIbHOCTH, TOTOBHOCTh OCYIIECTBJISTH IPOCKTHYIO |
MCCIIEIOBATENIbCKYIO ICATEIIbHOCTh WHAUBHYAIbHO U B TPYIIIIC,

TOTOBHOCTh M CIIOCOOHOCTH K HEIPEPHIBHOMY OOpa30BaHUIO M CaMOOOPA30BAHUIO, K aKTHBHOMY
MOJTYYCHHUIO HOBBIX 3HAHHH 1O OMOJIOTUU B COOTBETCTBUU C KU3HECHHBIMH MOTPEOHOCTSAMHU.

METAIIPEMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE pPe3ylbTaThl OCBOEHHs yueOHOTro mpeamera «buonorusy BKIIIOYAIOT: 3HAUMMBIE
Ui GOPMHPOBAHUS MHPOBO33pEHUS OOYyYarOMIMXCS MEXKIUCIUIUIMHAPHBIE (MEXIIpeIMETHBIE)
oO1IeHayyHble IOHATHS, OTPaKaIOIUe IEJIOCTHOCTh HAYYHOW KapTUHBI MUpPa U crieln UKy METOJIOB
MO3HAHUS, HCIOJb3yEMbIX B €CTECTBEHHBIX HayKaX (BELECTBO, DHEprus, SBJIEHHE, MpOIlecc,
CUCTEeMa, Hay4uHbIM (DaKT, MPUHLMI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHsl, MCCIIEJOBAHUE,
HaOIO/IeHne, W3MEpEeHue, OKCIEepPUMEHT U JpYIrux), YHHMBEpcajbHble Yy4yeOHblEe JEeHCTBUS
(mo3HaBareNnbHbIE, KOMMYHHKAaTUBHbIE, pPEryJIsSTHUBHBIE), oOecrneynBaroue (HopMHUpOBaHUE
(YHKIIMOHAJIBHOW TIpPaMOTHOCTH M COLIMAJIbHOW KOMIETEHLIMHM OO0ydarolluxcs, CIOCOOHOCTh
00y4aromuxcsi MCIOJIb30BaTh OCBOEHHBIE MEXAMCHUILIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUSA U
YHUBEpCaJIbHbIE yUeOHbIE EHCTBUSI B TIO3HABATEIILHOM U COIMATILHOM MPAKTHKE.

MertanpeaMeTHbIE pe3yJabTaTbl OCBOECHUS MPOTrpamMMbl CpPEeIHEro oOLIero oO0pa30BaHUS JIOJIKHBI
OTpaXkaTh:

OBi1aieHHe YHHBEPCAJbHBIMH YUeOHBIMH MO3HABATEJIbHBIMH AeHCTBUAMM:

1) 0a30BbIe JIOTHYECKHE JIeliCTBUSA:

CaMOCTOSITENIbHO (POPMYJIUPOBATH U aKTYaJIU3UPOBATh MPOOJIEMY, pacCMaTpHUBaTh €€ BCECTOPOHHE;
WCIIONIb30BaTh IPH OCBOEHUHM 3HAHUM MPUEMBI JIOTMUECKOTO MBIIUICHHUS (aHaiu3a, CHUHTE3a,
CpaBHEHUS, KJIacCUPHUKAIHI, 00001IEHNS ), pACKPBIBAaTh CMBICT OMOJIOTUYECKUX MOHATHH (BBLAETATh
UX XapaKTepHble MPU3HAKHU, YCTAHABIUBATh CBSI3U C IPYTUMHU IMOHSATHUSAMHU);

OTIpe/IEeTIATh 1eNIN JEeSTeNbHOCTH, 3a/laBas MapaMeTpbl U KPUTEPUU UX TOCTHKEHUS, COOTHOCUTh
pe3yAbTaThl AESITENLHOCTH C MOCTaBICHHBIMH LIETISIMU;

WCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS I OOBSICHEHUSI (PAKTOB U SIBJICHUN KUBOW MPUPOJIBI;
CTPOUTH JIOTMUECKHE pacCyXJeHusd (MHIYKTUBHbBIE, AEAYKTUBHBbIC, IO AaHAJIOTWH), BBISIBIATH
3aKOHOMEPHOCTU U TMPOTHBOPEUMS B pPACCMAaTPUBAEMbBIX SIBJICHUSX, (HOPMYyIMpOBaTh BBIBOABI U
3aKJIIOYECHMUS;

IIPUMEHSTh CXEMHO-MOZIEIIbHBIE CPENICTBA IS IPEACTABICHUS CYLICCTBCHHBIX CBSI3€H M OTHOLICHUN
B M3y4aeMbIX OMOJOrMYECKHX OOBEKTaX, a TaKKe MPOTUBOPEUUI Pa3HOIO pOAa, BBIABICHHBIX B
pa3IUYHBIX HTHPOPMALIMOHHBIX HCTOYHUKAX;

pa3pabarbelBaTh IUIaH peIIeHUs MNpoOJieMbl ¢ YYETOM aHAJIM3a HMEIOIIMXCA MaTrepuajbHBIX U
HEMaTepHAJIBHBIX PECYPCOB;



BHOCHTHh KOPPEKTHBHI B JICSITCIBHOCTh, OIEHUBATh COOTBETCTBUE PE3YyIHTATOB IIEJISIM, OLICHUBATH
PHUCKH TIOCIIEACTBUN IEATEITHHOCTH;

KOOPJMHUPOBATH U BHIMIOIHATH PaOOTy B YCIOBHIX PEaJbHOTO, BAPTYAIbHOTO U KOMOMHUPOBAHHOTO
B3aUMOJCHCTBHS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE TIPH PEIICHUH KU3HEHHBIX MPOOJIEM.

2) 0a30Bble Hcciea0BaTeIbCKUe TecTBUS:

BIIAJICTh HAaBbIKAMH y4e€OHO-HCCIICJIOBATEIb,CKOM M TMPOEKTHOM JCSITEIIbHOCTH, HaBBIKAMH
paspenieHuss mpoosieM, CIIOCOOHOCTBIO M TOTOBHOCTBHIO K CAMOCTOSITEIBHOMY ITOMCKY METO/IOB
pelIeHus MPaKTUISCKHUX 3aJ1a4, MPUMEHEHUIO Pa3JIMYHbIX METO/IOB ITO3HAHMSI;

HCIIONIh30BaTh Pa3JIMUHbIC BUBI JEATEILHOCTH T10 MOJYyYEHHUIO HOBOTO 3HAHHMS, €T0 MHTEPIIPETAIUH,
npeoOpa3oBaHUI0 U MPUMEHEHHUIO B YUEOHBIX CHTYaIUsAX, B TOM YHCIIE NPU CO3JAaHUU yUYCOHBIX H
COIMAJIBHBIX TIPOCKTOB;

(hopMHpOBaTH HAYYHBIN TUIT MBITIUICHHS], BIaICTh HAYYHOH TEPMUHOJIOTHEH, KITIOUCBBIMH MTOHATUSIMH
1 METOIAMHU;

CTaBUTh U (HOPMYIHpPOBaTH COOCTBEHHBIEC 3a/1aul B 00Pa30BaTENbHOM JIEATEIBHOCTH M KU3HEHHBIX
CUTYaIHIX;

BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBA3M M aKTyalU3UpOBATh 3ajJady, BBIIBUTATh THIOTE3y €&
pellIeHrs, HaXOAUTh apryMEHTHI JUIsl TOKa3aTelbCTBA CBOUMX YTBEPKICHHM, 3a/1aBaTh MapaMeTphl U
KPUTEPHUH PEIICHHUS,;

aHAJIM3UPOBATh IOJIyUEHHBIE B XOJE PEIICHUS 3aJaud pPe3yJbTaThl, KPUTUUYECKHU OIICHUBATH HX
JOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBHSIX;

JlaBaTh OIICHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYIIECTBIIATh ILIE€JICHANIPABICHHBIM TMOUCK TMEpPeHoca CpPeACTB U CHOCOOOB JEHCTBUS B
npodeccuoHaNbHYIO CPENy;

yYMETb MEPEHOCUTH 3HAaHUS B TO3HABATEIBHYIO U MPAKTHUECKYIO 001aCTH KU3HEACSITEIbHOCTH;
yMETb UHTETPUPOBATh 3HAHMS U3 Pa3HBIX MIPEIMETHBIX 00NIacTeil;

BBIIBUTaTh HOBBIE WJIEU, MPEAJIaraTh OPUTHHAIbHBIC TMOAXOAbl M PEIICHUS, CTABUTh MPOOIEMBbl U
3a/1a4M, TONMyCKAIOIUE aJbTePHATUBHbBIC PEILICHHUS.

3) paGora ¢ nndopmanueii:

OpUEHTHPOBATHCS B PA3NMUYHBIX HMCTOYHHKAX HH(pOpManuu (TEKCTe y4eOHOro MmocoOus, HAy4IHO-
MOMYIISIPHON JTUTEpaType, OMONOTHYECKHX CIOBapsAX W CIPABOYHHKAX, KOMIBIOTEPHBIX 0Oa3ax
naHHBIX, B IHTEepHeTe), aHaTM3upoBaTh HHPOPMALIUIO PA3TUYHBIX BUIOB U (HOPM MpPEICTaBICHHUS,
KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEIPOTUBOPEUHBOCT;

(dbopMynHpOBaTh 3aPOCHl U MPUMEHSTH Pa3IUYHbIE METOABI MPU MOUCKE U 0TOOpE OMOTOTHYECKON
nHpOopMaIuu, HEOOXOIUMOM TSl BHITIOIHEHUS yIEOHBIX 3a]1a4;

MpuoOpeTaTh  ONBIT  MCIOJNB30BaHUA  MHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHH,
COBEpPIICHCTBOBATh KYIBTYPY aKTUBHOTO UCIIONIb30BAHUS PA3INYHBIX IOMCKOBBIX CUCTEM;
CaMOCTOSITENIbHO BHIOMpAaTh ONTUMANbHYIO (OpMY MpeAcTaBiIeHUs Ouojornyeckod HH(oOpmanuu
(cxembl, TpaduKH, AUATPAMMBI, TAOIHUIIBI, PUCYHKU U APYTOL);

WCIONIb30BaTh HAYyUYHBIM S3bIK B KAUECTBE CPENCTBA MpH padoTe ¢ Ouomorndeckoi nHpopmarmei:
MPUMEHITh XUMHUYECKHe, (U3MYECKHe U MaTeMaTHYeCKue 3HAKU M CHUMBOJIBI, (HOPMYJIBI,
ab0peBuarypy, HOMEHKIATypy, HCIOJb30BaTb M MPeoOpa3OBHIBATh 3HAKOBO-CHMBOJIMYECKUE
CpEeJICTBA HAIJISITHOCTH;

BJIQJICTh HABBIKAMHU DPACIO3HABAHUS W 3alIUTHl MHOpMaIK, WHPOPMAIMOHHONW 0e30macHOCTH
JIMYHOCTH.

OBi1aieHHe YHHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH 1€HCTBUSIMU:

1) o0menue:

OCYIIECTBIIATh KOMMYHUKAIMU BO BCceX cdepax >KM3HM, aKTUBHO y4acCTBOBAaTh B JHAJIOTE WIIU
JUCKYCCHU TI0 CYIIECTBY 00CYKIaeMOii TeMbI (YMEHHUE 3a71aBaTh BOIIPOCHI, BEICKA3bIBATh CYKICHUS
OTHOCUTEIILHO BBITIONHEHUS TpeAsiaraéMoi 3aJa4yd, yYUTHIBaTh MHTEPEChl U COITIACOBAHHOCTH
MO3ULIMK IPYTrUX YYACTHUKOB JUAIOra WIH TUCKYCCUN);

paCHOBHaBaTI: HCBCpG&J’ILHBIC CpeI[CTBa O6H_IGHI/ISI, IIOHHMMAaTh 3HA4YCHHUEC COLUAJIBbHBIX 3HAKOB,
NPEINOCHIIOK BO3HUKHOBEHUS KOH(DJIMKTHBIX CHTyallMd, YMETb CMSATr4arb KOH(JIMKTBI M BECTH
MIEPErOBOPHI;



BJIAJICTh PA3IMYHBIMH CIIOCOOAMH OOIICHUS W B3aMMOJICHCTBHS, MOHMMATh HAMEPEHUS APYTHX
JONEH, TPOSIBISITH YBAKUTEIBHOE OTHOIICHWE K COOSCENMHUKY M B KOPPEKTHOW Qopme
(bOopMyITUpPOBaTh CBOM BO3PAKCHUS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCTIOIB30BAHMEM SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAas 1esITeJIbHOCTD:

MMOHUMATh W HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIUBUAYAJILHOW PaOOThI IPHU PEUIICHUN
OMoJIOTUYECKON MpoOIeMbl, OOOCHOBBIBaTh HEOOXOAMMOCTh MPHUMEHEHHUS TPYIIOBBIX (HOpM
B3aMMOJICHCTBUS TIPU PEIICHUH YUeOHOH 3a/1auu;

BBIOMPATh TEMATHUKY M METOJIbI COBMECTHBIX JICHCTBHIA C y4ETOM OOIINX UHTEPECOB M BO3MOKHOCTEH
Ka)XXJIOTO WJIeHa KOJUICKTUBA,

MPUHUMATH [IEJTH COBMECTHOH JIESITEIbHOCTH, OPraHMU30BhIBATh U KOOPJAUHUPOBATH IEHCTBUSA 1O €€
JTOCTH)KEHUIO: COCTaBJIATh IUIAH JCWCTBHUM, paclpeneisTh poju C Y4ETOM MHEHUH y4acTHUKOB,
00CYXJ1aTh Pe3yJabTaThl COBMECTHON pabOTHI;

OLICHUBATh KaueCTBO CBOETO BKJIAJa M KAKIOTO Yy4YacTHUKA KOMAHIbl B OOIIWI pe3yibTar Io
pa3paboTaHHBIM KPUTEPHUSIM;

MpeJIaraTh HOBBIC IPOCKTHI, OLICHUBATH UJICH C TIO3UITUH HOBU3HBI, OPUTHHAIBLHOCTH, TIPAKTHYECKOU
3HAYUMOCTH;

OCYILECTBIIATh IMO3UTHBHOE CTPATErMYCCKOE MOBEJACHHE B Pa3iIMYHBIX CHTYalUSAX, IMPOSBISTH
TBOPYECTBO U BOOOPaKEHHE, OBITh MHUIIMATHBHBIM.

OBi1aieHHe YHHBEPCAJIbHBIMH PeryIsTHBHBIMH 1€HCTBUSIMU:

1) camoopranu3amnus:

UCIIOJIB30BaTh OMOJIOTUYECKHUE 3HAHMS JJIS BBISBICHUS MPOOJIEM M MX PEIICHHS B JKU3HCHHBIX U
y4COHBIX CUTYyaIUsX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHHI 1IEJICBBIC U CMBICJIOBBIE YCTAHOBKHU B CBOUX JCHUCTBUSIX
Y TIOCTYIKaX MO OTHOIICHHIO K XXUBOW MPUPOJIE, CBOEMY 3I0POBBIO M 3/I0OPOBBIO OKPYKAIOIINX;
CaMOCTOSITEIIbHO OCYIIECTBIISTh IMO3HABATEIILHYIO JIETEIBHOCTD, BBISBIISTH MMPOOJIEMBI, CTABUTh U
(dbopMmynrpoBaTh COOCTBEHHBIE 3a/1a4ul B 00pa30BaTeIbHON AESITENbHOCTH U KU3HEHHBIX CUTYAIIHSIX;
CaMOCTOSITENIbHO COCTAaBJIATh IUJIAH pEHIeHHs] MpoOIeMbl ¢ YU4ETOM UMEIOUINXCS PEecypcoB,
COOCTBEHHBIX BO3MOKHOCTEH M MPEATNOUYTEHUM;

JaBaTh OIICHKY HOBBIM CUTYaITUsIM;

paciupsaTh paMKH y4e0HOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTECHUH;

JieNaTh 0OCO3HAHHBIN BEIOOD, apryMEHTUPOBATH €0, OpaTh OTBETCTBEHHOCTH 32 PEIICHUE;
OLIEHUBATh MPUOOPETEHHBIN OIBIT;

CHocoOCTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO IMIMPOKON 3PYIUILIMN B PA3HBIX OONACTIX 3HAHUH,
MTOCTOSTHHO TOBBINIATh CBOM 00Pa30BaTENbHBIN U KYJIBTYPHBIH YPOBEHb.

2) cCaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYAIUsIM, BHOCUTb KOPPEKTHUBHI B IS TEIILHOCTh, OLIEHUBATh COOTBETCTBUE
PE3yABTATOB LIETSIM;

BJIQJICTh HAaBBIKAMH I[IO3HABATENFHOW pEeQIIEKCHH KaK OCO3HAHMUS COBEPIIAEMBIX ICHCTBHA U
MBICITUTENBHBIX MPOILECCOB, UX PE3yAbTaTOB U OCHOBAHUM, HCIOIB30BATh MPUEMBI PedIeKCUN IS
OLICHKH CUTYalli1, BEIOOpa BEPHOTO PEIICHHUS,

yYMETh OIICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEIICHUS 110 UX CHIDKEHUIO;

MIPUHUMATh MOTUBBI H apPTYMEHTHI IPYTHX MPH aHATHN3E Pe3yAbTaToOB AEeITeIbHOCTH,

3) npuHsATHE ceds1 U APYTHUX:

MPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTAaTKU U JIOCTOMHCTBA;

MIPUHUMATh MOTUBEI U apTYMEHTHI IPYTHX MIPH aHAIH3E Pe3yabTaToOB IEeATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIUOKY;

pa3BHUBATh CIOCOOHOCTh MOHUMATh MHUP C TIO3UIHH PYTOTO YEIOBEKA.

INPEAMETHBIE PE3VYJIBTATbBI



[IpeameTHbIE pe3ynbTaThl 0cBoeHUs mporpamMmbl COO 1o 6moaoruy Ha 6a30BOM YPOBHE BKITIOYAIOT
cnenupuyeckre s yueOHOro mnpeamera «buonorusy HaydHbIE 3HAHUS, YMEHHS U CIIOCOOBI
JCUCTBUH 1O OCBOCHUIO, MHTEPIPETAIMH U IMPEOOPA30BAHUIO 3HAHWIMA, BBl JCSATEIBHOCTH IO
MOJTYYCHUIO0 HOBOTO 3HAHMS W NMPUMEHEHHWIO 3HAHUH B Pa3iIMYHBIX YUYCOHBIX CHTYyaIUsIX, a TAKXKE B
peasbHBIX KU3HCHHBIX CUTYAIIUSX, CBI3aHHBIX C OMOJIOTHEH. B mporpamme npeaMeTHbIe pe3yiabTaThl
MIPEJICTABJICHBI 110 TO1aM O0y4eHUsI.

[IpenmerHbie pe3ynabTaThl OCBOCHUS ydeOHoro mpeamera «buonorus» 6 10 kaacce ITOMKHBI
OTpaXKarh:

c(OPMHPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTUU B CUCTEME HAyYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B (OPMHPOBAaHUH COBPEMEHHOW €CTECTBCHHO-HAYYHOW KAPTHHBI MHpa H HAy4YHOTO
MHUPOBO33PCHHUS, O BKIIAJIe POCCUHUCKUX U 3apYOCKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OHMOJIOTHH,
(GYHKIIMOHATIBHON IPaMOTHOCTH Y€JI0OBEKA JUIsl PEIICHUS JKU3HEHHBIX 3a71a4;

YMEHHUE PaCKphIBaTh COACPKaHUE OMOIOTHUECKUX TEPMUHOB U TIOHSATHI: )KU3Hb, KJIIETKA, OPTaHHU3M,
MeTabonu3M (0OMEH BEIECTB U MPEBpaICHHE SHEPruu), TOMeocTa3 (caMOperysisius), ypoBHEBas
OpraHu3ainus JKHBBIX CHCTEM, CaMOBOCHpPOM3BeICHUE (PEnpOIyKIMs), HAaCJIEACTBEHHOCTD,
W3MEHYUBOCTb, POCT U PA3BHUTHUE;

yYMEHHUE U3JIararb OMOJIOTUYECKHE TEOpUH (KIETOUHAs, XPOMOCOMHAsI, MyTaIllMOHHAs, IICHTPAJIbHAS
JorMa MOJIeKyIsipHO# 6uonorun), 3akousl (I. Mennens, T. Moprana, H. . BaBunosa) u ydenus (o
[EHTpaX MHOT000pa3usi U MPOUCXOKICHHS KyIbTypHBIX pacteHuid H. . BaBuiosa), onpenensith
TPaHUIIBI KX IPUMEHUMOCTH K )KUBBIM CUCTEMaM;

YMEHHUE BIIQJICTh METOJaMH HAyYHOTO IO3HAHWs B OWOJIOTHH: HAOIIONECHHE M ONHCAHUE KHUBBIX
CHCTEM, MpPOIECCOB M SIBJICHUMH, OpPraHW3allusl W TPOBEJACHHE OUOJOTHYECKOTO HSKCICPUMEHTA,
BBIJIBUKCHUE THITOTE3bl, BBISBICHHE 3aBUCUMOCTH MEX/1y UCCIIEYEeMbIMH BEIMYUHAMHE, OOBSICHCHHE
MOJIYYCHHBIX PE3YJIbTaTOB, UCIIOJIb30BAaHHBIX HAYYHBIX TIOHSATHI, TCOPHIA U 3aKOHOB, YMCHHE JICIaTh
BBIBOJIbI HA OCHOBAHUU TIOJIYYCHHBIX PE3YIIbTaTOB;

YMEHHUE BBIJICIATh CYIIECTBCHHbIC TIPU3HAKA BHPYCOB, KIETOK NPOKAPUOT M IYKAPHOT,
OZHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH IPOLIECCOB: OOMEHa BEILIECTB U
NpEBpallleHHs] SHEPIruu B KIETKe, (OTOCHHTE3a, IJIACTUYECKOT0 U HHEPreTH4ecKkoro oOMeHa,
XeMOCHHTE3a, MHTO03a, Mei03a, OIIOJOTBOPEHHUS, PA3MHOXKEHUS, WHAMBHAYAIbHOTO DPa3BUTHUS
opraHusma (OHTOT€HE3);

yYMEHHE MPUMEHSThH MONy4YeHHbIC 3HAHUS IS OOBSICHEHUS! OMOIIOTUYECKUX MPOIIECCOB U SIBICHUM,
JUIS TIPUHATHS TPAKTUYECKUX PEUICHHH B TOBCEAHEBHOMW JKM3HHU C IIeNbI0 OOecreueHus
0€30IaCHOCTH CBOETO 3/I0POBbsI U 3/10POBbSI OKPYKAIOIIMX JIFO/IeH, COOIOIEHUs] HOPM I'PaMOTHOTO
MOBEJICHUS B OKpYXKarolleld NpUpOIHONW cpeAe, NMOHMMaHHE HEOOXOIUMOCTH HCIIOIb30BAHUS
JOCTIKEHUI COBPEMEHHOM OMOTIOTHH U OMOTEXHOJIOTHIA JJIs palliOHATEHOTO IPUPOIOTIONE30BaAHUS;
yYMEHHE pelIaTh AJIeMEHTapHbIE Te€HETUYECKHE 3a/laud Ha MOHO- M JUTHOPUIHOE CKpEIIMBAHHE,
CIIETNIEHHOE HaCJIeZIOBaHUE, COCTABIATH CXeMbl MOHOTHOPUIHOTO CKPEIIUBAHMS JJIs MpEeACcKa3aHus
HACJIEIOBaHUS IPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBIMONHIATH JTa0OpaTOpHBIE U MpaKTUYeCKHUe padoThl, COOMONaTh MpaBmia mpu padbore ¢
y4eOHBIM U JIAOOPATOPHBIM 000PYIOBaHHEM;

YMEHHE KPUTUYECKU OIEHUBATh M MHTEPIIPETUPOBATH NH(OPMAIIHNIO OUOIOTUYECKOTO CONIePIKAHNUS,
BKIIIOYAIOMIYIO TICEBIOHAYYHbIE 3HAHWS U3 PA3IUYHBIX HCTOYHHKOB (CpElCTBA MAacCOBOM
nH(pOpMaIH, HAyYHO-TIONYJISIPHBIE MAaTEPUalbl), STHUECKHE ACTIEKTHl COBPEMEHHBIX UCCIIEIOBaHUN
B OMOJIOTUH, METUITHE, OMOTEXHOJIOTHUH;

yYMEHHE CO03/1aBaThb COOCTBEHHbIC NMHUCHMEHHBIE U YCTHBIE COOOIIEHHUs, 00001as OMOIOTHYECKYIO
MH(OPMAIIMI0O W3 HECKOIbKHX HCTOYHHUKOB, TPAMOTHO WCIONIb30BaTh MOHITHHHBIN ammapar
OUOJIOTUH.

[IpenMeTHbIe pe3ynbpTaThl OCBOEHUS yueOHoro mnpenmera «buonorus» 6 11 Knacce NOIKHBI
OTpaXkaTh:

c(OpMHUPOBAHHOCTH 3HAHUI O MECTE U PO OMOJIOTUU B CUCTEME HAyYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B (OPMHUPOBAHUH COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTHMHBI MHUpPA H HAyYHOTO
MHUPOBO33PEHHUS, O BKJIAJE POCCUHCKUX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH,
(YHKIIMOHATHHOU TPaMOTHOCTH Y€JIOBEKa JJIsl PEIICHUS KU3HEHHBIX 33134,

YMEHHE paCKpBIBaTh COJEpKaHWE OWOJOTUYECKUX TEPMUHOB M TIOHATUW: BHJ, TOMYIISIIUS,
reHO(OH/I, YBOJIONMS, ABIKYILIME CUIIBI ((PaKTOpPBI) 3BONIOLNH, TPUCTIOCOOIEHHOCTh OPTaHU3MOB,



BHUJI000pa30BaHue, SKOJIOTUYECKUE (PaKTOPhl, IKOCUCTEMA, TPOAYLEHTbI, KOHCYMEHTHI, PEIYLEHTHI,
L[eNU MUTaHUS, SKOJIOTHYecKas upamuaa, OuoreoneHos, ouocdepa;

yYMEHHME Hu3Jararth OuoJoruueckue Teopuu (dBoitounoHHass Teopus Y. JlapBuHa, cMHTeTHYECKas
TEOpHs BOJIIOLINH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apossiiieBoro cxonctsa K. M. bapa, uepenoBanus
IJIaBHBIX HampaBieHud W myred sBomtonmu A. H. CeseproBa, ydyenuss o Ouochepe B. .
Bepnazckoro), onpenensiTe rpaHUIbl KX TPUMEHUMOCTH K )KHBBIM CUCTEMaM;

YMEHHE BJIAJICTh METOAAMHM HAyYHOTO TMO3HAHMS B OMOJOTMH: HAOIIOIEHHE W OMHCAHHE >KHUBBIX
CUCTEM, TIPOLECCOB U SIBJICHHM, OpraHu3alus U IPOBEACHHE OHOJIOTHYECKOTr0 SKCIEPUMEHTA,
BBIIBH>KEHUE TUTIOTE3b], BBISIBICHUE 3aBUCUMOCTH MEXTy UCCIIEAYEMBbIMU BETMYNHAMH, OObSICHEHHE
MOJTy4YEHHBIX PE3yJIbTaTOB, UCIOJIb30BAaHHBIX HAYYHBIX MOHSTUN, TECOPUI U 3aKOHOB, YMEHHUE JIeJIaTh
BBIBOJIbl HA OCHOBAaHUU TOJTYYCHHBIX PE3YIIbTaTOB;

YMEHHE BBIIEIATh CYIIECTBEHHbIE MPU3HAKU CTPOCHUS OUOJIOTMYECKUX OOBEKTOB: BH/IOB,
MOMYJISAUUN, MPOAYIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB, OMOTe€OIIEHO30B U 3KOCUCTEM, OCOOCHHOCTHU
MPOLIECCOB:  HACIEACTBEHHONW HM3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHJI000pa30BaHUs,
MIPUCTIOCOOJICHHOCTH OPraHU3MOB, NEHCTBHUS SKOJOTHYECKUX (DAaKTOPOB HA OPraHU3MBI, MEpeHOca
BEIIECTB M IMOTOKA HSHEPTUU B SKOCHCTEMaX, aHTPOIOTCHHBIX M3MEHEHHUH B 3KOCHUCTEMax CBOEH
MECTHOCTH, KPYrOBOPOTA BEIIECTB U OMOT€OXMMHUYECKUX ITUKIIOB B Ouocdepe;

yMEHHE MPUMEHSTDH MONy4YeHHbIC 3HAHUA IS 00BbsSICHEHUSI OMOIOTHUYECKUX MPOIECCOB U SBICHU,
JUIS TPUHATUS TPAKTUYECKUX PEUICHHH B TOBCEJAHEBHOM JKM3HU C IIeNbI0 OOecreueHus
0€30MaCHOCTH CBOETO 3/I0POBbS U 3I0POBbs OKPYKAIOIIUX JIIO/IEH, COOMIONEHUsI HOPM TPaMOTHOTO
MOBEICHUSI B OKpYXKAloIled MPUPOAHON cpene, MOHMMaHHE HEOOXOMUMOCTU HCIIOIb30BaHUS
JOCTHXKEHUI COBPEMEHHON OMOJIOTHHU I PAllHOHATIBHOTO IPUPOIOIIOIE30BaAHUS;

yYMEHHE pelIaTh IeMEHTapHble OMOJOTHYECKUE 3a/laud, COCTABIATh CXEMbI MEepeHOCca BEIIECTB U
SHEPTUH B SKOCUCTEMaX (LIeTIH MUTAHUS);

yYMEHHE BBIMOIHATH J1a00paTOpHbIE U MpaKTU4YecKue paboThl, coOmonars mpaBuia mpu padbote ¢
y4eOHBIM U JIa0OPaTOPHBIM 000PYIOBAaHUEM;

yMEHHE KPUTUYECKU OIEHUBATh M UHTEPIIPETUPOBATH NH(OPMAIINI0 OUOIOTUYECKOTO CONIePIKAHNUS,
BKJIIOYAIOIIYIO TICEBJIOHAYYHbIE 3HAHUA U3 Pa3IUYHBIX HCTOYHUKOB (CpEICTBA MAacCCOBOM
nH(poOpMaIuy, HAyYHO-TIONMYJSIPHBIE MaTepHallbl), paccMaTpuBarTh TIIOOANBHBIE JKOJIOTHUYECKUE
poOJIeMbl COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOUICHUIO K HUM COOCTBEHHYIO TTO3UIIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE MTUCHbMEHHBIE M YCTHBIE COOOIIEHUS, 0000111ast OMOTOTUYECKYIO

I/IH(l)OpMaHI/IIO 13 HECKOJIBKUX UCTOYHUKOB, I'PaMOTHO HUCIIOJIb30BATH MOHSTUHHBIN arimapar.



TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
DJIeKTPOHHbIE
Ne i/ Tema ypoka Kos-o nudposbIe
JacoB
oOpa3oBareJibHbIE
pecypchbl
bu6mmoreka [IOK
https://m.edsoo.ru/863
1 buosnorust B cucteMe Hayk 1 e6122
https://m.edsoo.ru/863
€632a
Mertoabl ITO3HAHUS JKHBOW IIPUPOIBI.
HpaKfH‘leCKaﬂ paborta No 1 SHEH§HBSOB3HH6 bubmrorexa OK
2 1 https://m.edsoo.ru/863
pa3IMYHBIX METOAOB MIPHU U3YYECHUU
€6122
OHOJIOTHYECKUX OOBEKTOBY
buonornyeckue cUCTEMBI, TPOLIECCH U UX bubmmorexa OK
3 ’ 1 https://m.edsoo.ru/863
U3yueHue 6564
XUMHYECKH COCTAB M CTPOEHHUE KJIETKHU. 84
XUMHYECKUH cocTaB KieTkd. Boma u bubmorexa HOK
4 MUHEpaTbHbIE COH 1 https://m.edsoo.ru/863
e674e
bubmmoreka [JOK
5 benku. CocTaB u cTpoeHue 0eKoB 1 https://m.edsoo.ru/863
e6b72
depMeHThI — OHOJIOTHYECKHE
katanuzaropsl. JlaboparopHas padora Ne 1 bu6mmoreka [JOK
6 «M3yueHne KaTaJIuTHYECKON aKTUBHOCTHU 1 https://m.edsoo.ru/863
dbepMeHTOB (Ha TPUMEPE aMIITa3bl WU ebb72
KaTajasbl)»
bu6nmmoreka [JOK
7 VrieBogpl. JInmuas 1 https://m.edsoo.ru/863
€6870
bu6nmmoreka [JOK
8 Hyxnennosbie kucnotsl. ATO 1 https://m.edsoo.ru/863
e6dSc
Hcropust u MeTObI U3YUECHHSI KIIETKH. Buommorexa [OK
9 1 https://m.edsoo.ru/863
Kiterounas teopus
€6e88
10 Knetka kak 1enoctTHas ’uBasi CHCTeMa 1
11 CrpoeHne 3yKapuoTHYECKON KIIETKH. 1 bubnuoreka [JOK



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

JlaboparopHas padora Ne 2 «M3yueHue
CTPOCHUS KJICTOK PACTCHUH, JKUBOTHBIX,
rpuOOB U OaKTEepHil O] MUKPOCKOTIOM Ha
TOTOBBIX MHUKPOIIPEIaparax u uX OIMUCAHHUE)

https://m.edsoo.ru/863
6110
https://m.edsoo.ru/863
e716¢c

Ku3HeneATeIbHOCTD KJIETKH.69
Bbu6mmoreka IIOK
12 OOMeH BelecTB WM METa00JIN3M 1 https://m.edsoo.ru/863
€766¢
bu6mmoreka [JOK
13 ®dotocuHTE3. XEMOCUHTE3 1 https://m.edsoo.ru/863
€7¢98
bubmuoreka [IOK
14 DHepreTuveckuii oOMeH 1 https://m.edsoo.ru/863
¢7aae
JKu3HeHHBIN UK KIETKU. JleeHre KISTKY.
Murto3. JlabopatopHas padora Ne 3 bubmuoteka [IOK
15 «Ha0ironenre MuTo3a B KJIETKaX KOHYMKA 1 https://m.edsoo.ru/863
KOpeIlIKa JiyKa Ha TOTOBBIX e7dc4
MUKpOIIpenaparax»
buocunTes 6enka. Peakiys MaTpuaHOTrO Bubmmorexa [OK
16 1 https://m.edsoo.ru/863
CHHTE3a 79
bu6mmoreka [JOK
17 Tpancnauus — 6uocunTte3 Oenka 1 https://m.edsoo.ru/863
€796e
Pa3mHokeHHe U MHAUBHIYAJIbHOE PA3BUTHE OPTAHU3MOB. 54
bu6mmoreka [JOK
18 Hexnerounsie hOpMbI KU3HH — BUPYCHI 1 https://m.edsoo.ru/863
€7540
bu6nmmoreka [JOK
https://m.edsoo.ru/863
19 DopMBI pa3sMHOKEHNS OPTaHU3MOB 1 e81b6
https://m.edsoo.ru/863
e83le
bubmoreka [IOK
20 Meiio3 1 https://m.edsoo.ru/863
e7f4a
OO0Opa3oBaHue U Pa3BUTHE MOJOBBIX KJICTOK.
OHJI:JIOJIOTBOpeHI/II;. JlaGoparopnas padota Ne Bubmmorexa HOK
21 1 https://m.edsoo.ru/863
4 «3y4yeHue cTpoeHMS MOJOBBIX KJIETOK Ha 31b6
TOTOBBIX MUKPOIIpENaparax» -
Bbu6mmoreka IIOK
22 NunuBuayanbHOE pa3BUTHE OPraHU3MOB 1

https://m.edso0.ru/863



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436

e8436

HacaeacTBeHHOCTh M H3MEHYUBOCTh OpPraHu3mMos. 9y

I'eneTnka — HayKa O HaCJICACTBCHHOCTU U

bu6mmoreka [IOK

23 https://m.edsoo.ru/863
U3MEHYHUBOCTH <8602
3aKOHOMEPHOCTH HACJIeIOBAaHUS ITPU3HAKOB. bubmroreia OK

24 https://m.edsoo.ru/863
MoHOruOpuIHOE CKpEITMBAHNE

e8878
bu6mmoreka IIOK

’5 JurubpumHoe cKpemuBaHue. 3aKoH https-//m.eds0o.rw/863
HE3aBHUCHMOT'0 HACJICIOBAHUS PU3HAKOB

e89a4
CleruieHHOE HaceI0BaHKe MPU3HAKOB.
JlabGoparopnas pabota Ne 5 «3yuenue bubnuorexa LIOK

26 pe3ynbTaTOB MOHOTHOPUAHOTO U https://m.edsoo.ru/863
TUTHOPUIHOTO CKPEIIMBAHUS Y TPO30(UIIBI e8c60
Ha TOTOBBIX MUKpOIIpernapaTax»

I'enernka nona. HacnenoBanue npu3HaKkoB, bubamorexa TIOK

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

CLICIICHHBIX C II0JIOM

€8c60
M3menunBocTh. HenacnencrreHHas
n3MeHunBoCThb. JlaboparopHas padora Ne 6. bubmuoteka LIOK

28 Nzyuenne MmoaupuKamoHHON https://m.edso0o0.ru/863
W3MEHYMBOCTH, TOCTPOEHHE BAPUAITMOHHOTO e8efe
psiza U BapUallMOHHOU KpUBOI)

HacnencrBeHHass ”3AMEHYHUBOCTb.
Ha6op)211TopHa51 paborta Ne 7. «AHanu3 bubnroreia OK

29 . https://m.edsoo0.ru/863
MyTaluii y 1po30(uibl Ha TOTOBBIX eSefe
MUKpOTIpenaparax» I

bu6mmoreka [JOK
30 I'eneTnka yenoBeka https://m.edsoo.ru/863
€8d78
Peseprubriit ypok. O600111eHIE TIO TEME
31 «HacneacTBeHHOCTh U M3MEHYHMBOCTD
OpPTaHU3MOBY
Cegexkuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTHH. 34
bu6mmoreka [JOK
32 Cenex1ust Kak HayKa U Ipoliecc https://m.edsoo.ru/863
e9214
Mertoasl ¥ TOCTHKEHUS CENIEKUUH PaCTECHUI bubmorexa [OK
33 G https://m.edsoo.ru/863
€9214
bubmuoreka [IOK
34 buotexHonorus kak oTpaciib NpOU3BOACTBA

https://m.edsoo.ru/863



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

TEMATHYECKOE IINTAHUPOBAHHME

11 KJIACC
Nen/n | Tema ypoxa Kosi-Bo | DiiekTponHble nudpoBbIe
yacoB | odpa3oBarejibHbIE
pecypcbl
IBOJIONMOHHAA OMOJIOTHSA. 94
1 OBOJIOLHMS U METO/IbI €€ U3yUEHUS 1 bubmmorexa OK
https://m.edsoo.ru/863ea20e
HcTopus pa3BuTHs pEACTaBICHHUMN 00 Bubmmorexa HOK
2 1 https://m.edsoo.ru/863e957
9BOJIOLIUU 0
3 MHUKpOdBOTIOLIA i bu6mmoreka [JOK
https://m.edsoo.ru/863e9cle
[Tonynsnus Kak 31eMEeHTapHas SIUHUIA BUIA U
4 sBomoIuu. Jlaboparopuast pabora Ne 1 i bubnuorexa [IOK
«CpaBHEeHHE BUA0B IO MOP(OIOTHYECKOMY https://m.edsoo.ru/863e99c6
KPUTEPUIO»
5 JBuoKkymiye cuibl (37eMeHTapHbIe (PaKTopbI) 1 bubnuoreka LIOK
HBOJTIOITUHT https://m.edsoo.ru/863e9da4
6 EctectBennblit 0TOOp U €ro GopMbl 1 bubmorexa [OK
https://m.edsoo.ru/863e9ed0
Pesynprarsl sBOMIOIMH: TPUCTIOCOOIEHHOCTD
7 OpraHU3MOB U BU000pazoBanue. JlaboparopHas . bubmmotexa [IOK
pabota Ne 2 «Omnucanue npucrnocobIeHHOCTH https://m.edsoo.ru/863e9fde
OpraHu3Ma u €€ OTHOCHTEILHOTO XapaKTepay
8 Hamnpapnenust 1 myTH MakpodIBOJIOLUN 1 Bubmmorexa HOK
https://m.edsoo.ru/863e9cle
9 HeobparumocTs 3BOIOIIUN 1
Bo3HuKHOBeHHe U pa3sBUTHE KU3HHM Ha 3eMuie.S54
10 Uctopus xxu3nu Ha 3emiie U METOJIbI €€ 1
U3yUCHUS
11 l'unore3sl MPOUCXOXKACHUS )KU3HU HaA 3eMIie 1 bubmorexa [IOK
https://m.edsoo.ru/863ea5ab6
12 Pa3BuTHe )xu3HM Ha 3eMIie 10 3paM U epuoaam 1 bubmorexa [OK
https://m.edsoo.ru/863eabbe
13 OCHOBHBIE 3TaIbl YBOJIIOIUHA PACTUTEIBHOTO U { bubmmoreka [IOK

KUBOTHOTO Mupa. [IpakTudeckas padora Ne 1

https://m.edsoo.ru/863ea8bc



https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc

«3ydyeHne HCKOITaeMBIX OCTATKOB PACTCHUMN U
JKUBOTHBIX B KOJUIEKLUSIX»

14 CoBpeMeHHas CHCTEMa OPraHUYEeCKOIO MUpa 1 bubmorexa LOK
P P P https://m.edsoo.ru/863ea48e
15 DBOJIIO eJI0BeKa (aHTPOIOTEHE3) 1 bubmorexa [OK
BOJIFOITUS YEJIOB HTPOIIOTeH
i P https://m.edsoo.ru/863eac2c
bu6moreka [JOK
16
JBwxkymme cuiibl ((pakTopbl) aHTpONIOTeHEe3a 1 hitps://m.cdsoo.ru/863caddd
17 OCHOBHBIE CTaJIUH DBOJIIOLMH YEI0BEKA 1
18 UYenoBeueckue pachl U MPUPOAHBIC alanTalliu 1 bu6moreka [JOK
YeJIoBeKa https://m.edsoo.ru/863eaea2
19 PesepBHblil ypok. O60011IEHNE 110 TEME 1
«BO3HUKHOBEHHE U Pa3BUTHUE KU3HH HA 3eMIIe»
Opranu3mbl ¥ OKpPYKaIas cpeaa. Su
20 OKOJIOTHA KaK HayKa 1
21 Cpenpl 00MTaHUS U YKOJIOTHUYECKHUE (PaKTOPbI 1 bubmmoreia OK
peA P https://m.edsoo.ru/863eafec
Aobuotrueckue (akropsl. JlaboparopHas padora
Ne 3. «M o
B e el B L
p P ' https://m.edsoo.ru/863ebl10e
JlaboparopHas padora Ne 4. «BnusiHue cBera Ha
POCT U Pa3BUTHE YEPEHKOB KOJIEyCa
bu6mmoreka IJOK
23 buotnyeckue akrops 1 https://m.edsoo.ru/863eb34
8
DKOJIOTHYECKHE XAPAKTEPUCTUKH TTOMYIISIIHH.
4 [Tpaktuueckas padora Ne 2 «[logcuér 1
TUIOTHOCTH TIOMYMSIIIUIN pa3HBIX BHIOB
pacTeHMIT»
Coo0mecTBa M 3K0JIOrHYECKHE CHCTEMBI. 94
bu6mmoreka [IOK
25 Coo0 —0
OODIIECTBA OPTatH3MOB HOHEHO3 1 https://m.edsoo.ru/863eb46a
26 DKOJIOTMYECKUE CUCTEMBI (IKOCUCTEMBI) 1 Buommorexa [OK
https://m.edsoo.ru/863eb46a
0] .
| e oo o ok
DAMILL. https://m.edsoo.ru/863eb5fa
skocucteM. Cykueccus
28 [Ipuponnsie 3KOCUCTEMBI 1
29 AHTpPONOT€HHBIE YKOCUCTEMbI 1
bubmmoreka [IOK
30 buocdepa — mobansHas sxocucTeMa 3eMiH 1 nomHoteia L

https://m.edsoo.ru/863ebb5e



https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e

bu6mmoreka IJOK

31 3aKOHOMEPHOCTH CYIIECTBOBaHUS Onochepbl 1 https://m.edsoo.ru/863ebd1
6

32 YenoseuecTBo B Onochepe 3emin 1
bu6mmoreka IIOK

33 CocymiecTBoBaHUE MTPUPOABI U YEIIOBEUECTBA 1

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

34 HTorossli1 ypok 1

YYEBHO-METOINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

buonorus, 10 kmacc/ Aradponosa U.b., Cuornazos B.U., «IIpocsemienue»

buonorus, 11 xnacc/ Aradonora U.b., CuBornazos B.U., «IIpocBemnieruey
METOAUYECKUE MATEPUAJIbBI U1 YUUTEJA

A.1O0.Monnera. A.B.Topranos. buonorus B cxemax u Tabnumax 9dKCMO Mocksa. 2012 ©

I'. . Jlepuep. buonorus. [TonnHsiii cipaBounuk A noarotoBku kK E I' 9. M. Actpens 2012 ¢
TotoBumces k EI'D. O6miast 6uonorus M Ipoda 2012 ¢

EI'D 2012 r. buonorus. M. Acrpens 2012r

EI'D. O6mas 6uonorusi. KonrponbHsle n3mMepurensubie Marepuaisl M IIpocsemenue 2012 1.P.
MyxamemxanoB. Mactepckas yunutens « TecTsl, 3adueTsl, Onunonpocsl 10-11 kmace» M «BAKO»
2007 r

T A JloBkoga. [ToaroroBka k onummnuagam mo o6uonoruu 8-11 kmacco. M Aiipuc-tipecc 2011

HOUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

www.informika.ru - anekTponHbiit yueOHUK "bruonorus” (Bep. 2.0 - 2000) u3 mukna "OOyvaroniue
SHIMKIIONEANN". - Y4eOHBIN Kypc, KOHTpOsIbHbIE Bonpockl. (Kak monb3oBarbes - M. "ITomornrs".)

www.college.ru - pazaen "OTkpeiToro komiemka' mo buonoruu. Yuebnnk, moaenu, On-line TecTsI,
YUUTEITIO.

www.skeletos.zharko.ru - "OnopHo-aBurarenbHas cucreMa yesnoBeka'. OOpa3oBaTeIbHbII CailT 1o
npenmety buonorus, kypc Yenosek. Ctpoenue ckenera. Mpieunas cucrema. Kak 3to paboraer.
[MpunoxkeHus:: 2 CKENETHBIX SHIUKIIONEANH; ISl YIUTENS - YPOKH, 1a00paTopHbIE, 6 TECTOB C
OTBETaMH.

www.biodan.narod.ru - "buo/lan" - buonorus ot Jlansl. HoBoctr 1 0030pbI 10 OMOJIOTHH,
skosiorur. [Ipobnemer u Teopun. EcTh TemaTndeckue BeITYCKH, poToranepen, Onorpaduu BETHKUX
YYCHBIX, CIICHCIIOBAPh.
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www.bio.lseptember.ru - st yunteneit "5 uny Ha ypok buonorun". Crareu no: boranuxe,
3oonoruu, buonoruu - Yemosek, O01el OMOIOrUH, JKOJIOTHH.

www.bio.lseptember.ru - razera "buonorus" (Mex1y BEIXOAOM OUEPEIHOTO HOMEPA I'a3eThl U
HOSIBJICHUEM ITOJJHOTEKCTOBOI BEPCHU HOMepa Ha CaiTe yCTaHOBJIEH FOJOBON MHTEPBAI)

www.kozlenkoa.narod.ru - 3ot caiit Koznenko A.I. - npenoaasarens u Ui npenojaBarene, s
TEX, KTO YYUTCS CaM U YYUT JPYTHX; OYHO U JUCTAHIIMOHHO, OHOJIOTUH, XUMUH, IPYTHM
MpeAMETaM - C IOMOLIBIO KOMIIbIOTEPA U IHTEpHET.

www.nsu.ru buonorus B Borpocax u OTBETax - yueHble HOBOCUOMPCKOro AkaieMropojaka
OTBEUAIOT Ha BONIPOCHI CTAPLIEKIACCHUKOB.

www.websib.ru - pazznen "buonorus" HoBocubupckoii oopazoBarensHoii cet. [Tondopka
MaTrepuaoB U CChUIOK (IIPOTPaMMBbl, TPOEKTHI, MATEPUAIIBL Y YPOKY, A0UTYPHEHTY).

www.nrc.edu.ru - "bronornyeckas kaptuHa Mupa’ - paszael AEeKTPOHHOTo yueOHuka "KoHmenmmm
COBPEMEHHOTO ecTecTBO3HaHMsI". KOHIIeNIMH MPOUCXOKICHHS KU3HH U TCOPUU IBOJTIOIUH.
(ITepexox mo cceuike BHU3Y "Janee...".)

www.floranimal.ru - "FLORANIMAL - pacrenus u sxuBotHbie" Kak sHnpknonenus. (O6vem
uHpopMaiuu BreyatisieT.) Beiopars OykBy, OTKpOETCS CTpaHMIIA C ABYMS OOJIBIIUMU KOJTOHKaMHU
HaszBanuii: Pactenus u )KuBoTHbie. BeiOnpaeM 1o Ha3BaHUIO - OTKPBIBACTCS OMMHUCAHUE U (POTO.

www.filin.vn.ua - "®unuH" - WITIOCTpUPOBaHHAS YHIMKJIIONEANS KUBOTHBIX. K coxxaneHuto He Bce
pazzaensl rotoBsl. Onrcanus u pororpadun.

www.nasekomie.h10.ru "Hacexombie" O HaCEKOMBIX JUIS IIIKOJILHUKOB - OIIUCAHNE OCHOBHBIX
BHJIOB, PUCYHKH.

www.invertebrates.geoman.ru Hacexomsie. [Tonynsipuast kaura Axkumymkuna M.W. ¢ MHOXecTBOM
LBETHBIX PUCYHKOB U (oTorpaduii. -

www.bird.geoman.ru IItunsl. [onynspras kaura Axkumymkuaa .M. ¢ MHOXXeCTBOM LIBETHBIX
PHUCYHKOB U (hoTorpaduii.

www.animal.geoman.ru Mup xuBoTHbIX. [lonynspnast kaura Akumymkuaa U.W. ¢ MHOXkecTBOM
IBETHBIX PUCYHKOB U (oTorpaduii.

fish.geoman.ru PeiOb1. MimrocTpupoBaHHas SHIMKIIONEANS PhIO.

www.plant.geoman.ru - )Ku3Hp pactenuii. 3aHumMarenbHo o OotaHuke. bakrepuu. JIekapcTBEHHBIE
pacTeHus.

www.livt.net - aeKTpoHHas WJUTFOCTPUPOBaHHAs SHIMKIonenus "JKuBbie cymecTsa.
Knaccudukamus u pororpaduu 6e3 Tekcra.

www.nature.ok.ru - Peakue n ucuesatomue xuBotHele Poccuu. Onucanus u rojgoca peaKux
AKHUBOTHBIX.



www.bril2002.narod.ru - buonorus st mkonsHUKOB. Kpatkast nunpopm. no paznenam: OOmas
ouonorusa, boranuka, 3oonorus, Yenosexk.

www.festival.1september.ru - ®ectuBanp negarorndeckux unei "OTkpoITHI ypok" 2006 - 2007.
Paznen "llpenogaBanue 6uonoruu" - 86 crarei.

www.charles-darwin.narod.ru - Yapas3 JlapBun: 6uorpadusi 1 KHUTH.



