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MNOSICHUTEJIBHAS 3AITUCKA

[Tpu pa3paboTke MporpaMMbl MO OHOJOTUU TEOPETUUYECKYIO OCHOBY IUISL ONpEAeSICHUs
NOaX0/0B K (OPMHUPOBAHMIO COAepkaHus YyueOHoro mnpenmera «buonorus» cocraBuIn:
koHuenryanbHbie nonoxeHus OI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJEpKaHUS,
pe3yibTaToB O0y4YeHHs U TPeOOBAHMH K YPOBHIO HOJTOTOBKU BBITYCKHHUKOB, TOJIOKEHUS 00
o0IMX LEeNsIX M MPUHIUIAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHEro
obmiero obpaszoBanusi B Poccuiickoit denepanun, a Takke MOJIOKEHUS O crienu(uke OUOIOTHH,
e 3HAUYCHUU B TMO3HAHUU KUBOM MPHUPOABI U 00ECNEYEHHUU CYIIECTBOBAHMS YEIOBEYECKOTO
obmiectBa. CorylacHO Ha3BaHHBIM TIOJIOKEHUSM, ONPEACICHBI OCHOBHBIC ()YHKIIMH TPOTPAMMBI
1o OMOJIOTHU U €€ CTPYKTYpa.

[Tporpamma mo O6uonoruu AaétT MPEICTaBICHHUE O TENsIX, 00 o0mIeit cTpareruu 00y4eHus,
BOCIIUTAHUS M Pa3BUTUS OO0ydYaloIIMXCS cpeAcTBaMu ydyeOHoro mnpeamera «buomnorusy,
orpenenser 005A3aTENbHOE MPEIMETHOE COJCp)KaHUe, €ro CTPYKTYpPY, paclpeaeiceHue o
pa3zenaM W TeMaM, PEKOMEHIYEeMYIO IMOCIIeOBATeIbHOCTh M3yYeHHUs y4eOHOro Marepuana C
y4€TOM MEXIIPEIMETHBIX U BHYTPHUIPEAMETHBIX CBS3€H, JIOTHKH 00pa30BaTeIbHOTO TpoIecca,
BO3PACTHBIX OCOOEHHOCTEHN 00yYaroXCs.

B mporpamme 1o OHONOTMHM TakKe YYUTBHIBAIOTCS TpPEeOOBaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METANpEeJAMETHBIM M MpPEeIMETHBIM pe3ylbTaTaM o0ydeHuss B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOMN AEATEIbHOCTH/y4eOHBIX IeHCTBUI 00y4Yaromuxcs 1mo
OCBOEGHUIO COJIepPKaHUs OMOIOTHYECKOr0 00pa3oBaHUsl.

B nporpamme no 6umonorun (10—11 kiaccel, 0a30BbIil ypOBEHb) PEaIU30BaH MPUHIIMII
MPEEeMCTBEHHOCTH B HW3Y4YeHHH Ouosiorud, Omarojmapss 4eMy B HEW MpocMaTpuBaeTCs
HANpaBJICHHOCTh HA Pa3BUTHE 3HAHW, CBS3aHHBIX C (POPMHPOBAHHMEM €CTECTBEHHO-HAYYHOTO
MHUpPOBO33PEHUS, IIEHHOCTHBIX  OpPUEHTAlMi  JIMYHOCTH, SKOJOTMYECKOTO  MBIIIICHHMS,
NPEJICTaBICHU O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpY’Karouei
npupoaHoii cpene. IloaTomy Hapsay ¢ u3ydeHHEeM OOLIEOMOIOTHYECKUX TEOpHUH, a Takke
3HAHUH O CTPOCHHH KHUBBIX CHCTEM PA3HOTO paHTra M CYIIHOCTH OCHOBHBIX NMPOTEKAIONINX B HUX
IPOIIECCOB B TMpOrpaMMe MO OHMOJIOTMH YJEeNeHO BHUMAaHHME HCIOJIb30BAHUIO MOJYYEHHBIX
3HAHUH B IOBCEAHEBHOM JKMU3HU ISl PEIICHHS PUKIATHBIX 33/1a4, B TOM YUCIIe: TPOPUITAKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JIeBaHMN  YEJIOBEKa, MEIUKO-TEHETHYECKOr0  KOHCYJIbTUPOBAHMS,
000CHOBaHHS IKOJIOTHUYECKH IEIeCO00pa3HOTO MOBEACHUS B OKpYXKAIOMIeH MPUPOIHON cpeje,
aHau3a BIMSHUSA XO3SHCTBEHHOM JEATEIBbHOCTH 4YEJIOBEKa Ha COCTOSIHHE HPUPOAHBIX U
UCKYCCTBEHHBIX JKOCHCTEM. YCHUJICHHE BHUMaHHS K MPUKIAJTHOW HANPABICHHOCTH Y4eOHOTO
npeamera «bHOTIOTHs» MPOJUKTOBAHO HEOOXOIMMOCTBHIO 0OecreueHus! YCIOBUN JUIS pelIeHus
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 ITKOJILHOTO OMOJOTHYECKOro 00pa30BaHus, KOTOpask MpeAIoiaraet
dopmupoBaHHe y 00yJaromUXcs CIOCOOHOCTH aaNnTUPOBATbCS K H3MEHEHHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOT'O MHpA.

Buonoruss Ha ypoBHEe cpeaHero oOmiero oOpa3oBaHUsl 3aHUMaeT BaxHoe Mmecto. OHa
oOecrieunBaeT (QopMHUpOBaHUE y OOydYalOIIUXCS MPEICTABICHUNH O HAy4yHOM KapTHHE MHpa,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOI MpUpPoe, €€ OTIIMYUTENbHBIX MTPU3HAKAX — YPOBHEBOM
OpraHu3alliil W SBOJIIOLWHU, CO3MaET YCIOBHS JUIS: TIO3HAHUS 3aKOHOB YKHBOW TPHPOJIBL,
dopmupoBaHus (QPYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 370pPOBOro M Oe3omacHoro obpasa
KM3HH, YKOJIOTHYECKOTO MBIIICHHSI, IEHHOCTHOTO OTHOIICHUS K )KUBOW MPUPOJIC U YEIOBEKY.

Bonbmioe 3HaueHue OMOJIOTHS UMEET TaKXkKe JUIs pEIIeHUS BOCIUTATEIbHBIX U
Pa3BUBAIOIINX 337a4 CPEAHETO OOIIEro oOpa3oBaHMs, colManu3anuu odyqaronuxcs. M3yuenue
O6uonorun obecrieynBaet yCIIOBUSA ISt ¢dbopmupoBaHus UHTEIJICKTYaIbHBIX,
KOMMYHUKAIIMOHHBIX U MH(QOPMAIIMOHHBIX HABBIKOB, ACTETUYECKOM KYJIBTYpbI, CIOCOOCTBYET
UHTETpaluy OMOJOTHUECKUX 3HAHUHM C MPEICTaBICHUSAMHU U3 IPYTUX Y4E€OHBIX IMPEIMETOB, B
YaCTHOCTH, PU3UKH, XUMHUH U reorpadpuu. HazBaHHbIe MOJI0KEHUS O ITpeIHa3HAYCHUHN Y4eOHOTO
npeamera «bUONOTHS» COCTaBHIM OCHOBY Ui OIpENeNieHHs MOJIXOAOB K OTOOpy u
CTPYKTYPUPOBAHUIO €TO COAEPKAHMUSL, TPEICTABICHHOIO B TPOrpaMMe o0 OMOJIOTHH.



OT160p conepxkanust yueOHoro npenmera «buosnorus» Ha 6a30BOM YpOBHE OCYILECTBIIEH C
MO3UIUI KYJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYyYaIOLIUeCs JAOKHbI
OCBOUTH 3HAHUS W YMEHHS, 3HAYMMbIC ISl (POPMHUPOBAHMS OOIIEH KYIbTYpPBI, OMPEICIISIONINe
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’KaIoLel MNPUPOAHON cpene, BocTpeOOBaHHBIE B
MOBCETHEBHOM JKM3HU U MPAKTHUUECKOU AesTeibHOCTH. Oco00€e MECTO B 3TOM cuUCTEeMe 3HAHUU
3aHUMAIOT 3JIEMEHTHl COJIep’KaHusl, KOTOphIe CIy>KaT OCHOBOM ans  (opmupoBaHus
MPEACTABICHUN O COBPEMEHHON €CTeCTBEHHO-HAy4HOW KapTUHE MHpa M IEHHOCTHBIX
OpHEHTAIMAX JTUYHOCTH, CIOCOOCTBYIOIINX I'YMaHU3alUK OHOJIOTrHYeCKOro o0pa3oBaHusl.

CTpyKTypHpOBaHHE COJCpXKaHUS Yy4eOHOro Marepuaga B TporpamMmme Mo OHOJIOTHUH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOIO 3HAUEHUS 3HAHWMA 00 OTIMYUTEIbHBIX OCOOEHHOCTSIX
JKMUBOM TPUPOABI, O €€ YPOBHEBOM OpraHuM3aldd K 3BOJIOUMU. B COOTBETCTBMHM C 3THUM B
CTpYKType ydeOHOoro npeamera «buomnorus» BbIIEIECHBI CIEAYIOUINE COJIepKaTeIbHbIC TUHUU:
«buonorus kak Hayka. MeTobl HAYYHOTO To3HaHMs», «KieTka Kak OMOJIOrHYecKasi CUCTEMaY,
«Opranu3m Kak Ouosornyeckas cuctemay, «CuctemMa ¥ MHOroodpasue OpraHM4ecKoro Mupay,
«IBOIOLUS )KUBOU MPUPOJIBD», «IKOCUCTEMBI 1 IPUCYIITIE UM 3aKOHOMEPHOCTH.

Llenp u3ydyenus ydeOHoro mnpenmera «buonorus» Ha 0a30BOM YpOBHE — OBJaJICHUE
00yJalOIMMMHUCS 3HAHUAMHU O CTPYKTYPHO-(QYHKIMOHAJIBLHOW OPraHU3allid J>KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHrne YMEHHUI UCIOIb30BaTh 3TU 3HAHMS JJISl TPAMOTHBIX JIEHCTBHI B
OTHONIICHUH 00BEKTOB )KMUBOW TIPUPOJIBI U PEIICHUS PA3IMIHBIX JKU3HEHHBIX TIPOOJIEM.

JocTtuxenne 1enu u3ydeHus ydeOHoro mnpenmera «buonorus» Ha 06a30BOM YpOBHE
o0ecrnieunBaeTcs PeIICHUEM CIIEAYIOIUX 3a1au:

OCBOEHHE OOYYaIOIIMMUCA CHCTEMbl 3HAaHUH O OHOJOTMYECKHX TEOpHUAX, YUCHHSX,
3aKOHAaX, 3aKOHOMEPHOCTAX, THIOTE3aX, MpaBWjaX, CIyXKalluX OCHOBOW s (opMupoBaHUs
MPEACTABICHUN O €CTECTBEHHO-HAYYHOW KApTUHE MHUpa, O METOAaX HAy4yHOTO MO3HAHUf,
CTPOCHHUHM, MHOTOO0OpPa3UU M OCOOCHHOCTSIX MKHUBBIX CHCTEM pPa3HOTO YpPOBHS OpraHHU3allvu,
BBIIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

dbopmupoBaHre y OOYYarOMUXCsl MO3HABATEIbHBIX, MHTEJUIEKTYaIbHBIX M TBOPYECKUX
CIIOCOOHOCTEH B Mpolecce aHaIM3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJOTHH HAYYHBIX B3IJISJIOB,
UJIeN ¥ TIOJIX0/I0B K U3yYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aIUu;

CTaHOBIIEHHE Yy OOydYaromuxcs oOmmel KyabTyphl, (YHKIMOHAIBFHON TIPaMOTHOCTH,
pa3BuUTHE YMEHUN OOBSCHATH W OLEHUBATH SIBJICHUSI OKPYXKAIOIIETO MHUpa KUBOW MPUPOJIBI HA
OCHOBaHWU 3HAHUH U OMBITA, MOJYYSHHBIX MPU U3yUYEHUU OUOJIOTHH;

dbopMupoBaHne y OOYYarOUIUXCS YMEHUW HILTIOCTPUPOBATh 3HAYCHHE OMOJIOTMYECKUX
3HAHUW B MPAKTUYECKON JEATETbHOCTH YEJIOBEKA, PA3BUTHUM COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTHI B arpoONOTEXHOJIOTHH;

BOCIIUTaHHE YOEKIEHHOCTH B BO3MOXHOCTH TIO3HAHUS YEIIOBEKOM >KUBOW MPUPOJIBI,
HEOOXOIMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIOACHUS STUYECKUX HOPM IMPHU MPOBEICHUN
OMOJOTUYECKHX UCCIICIOBAHMIA,

OCO3HAHWE IEHHOCTH OMOJIOTMYECKUX 3HAHWW JIJIsi TIOBBIIICHHUS YPOBHSI IKOJIOTHYECKOM
KYJIBTYPBI, U1l JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHUS;

MpUMEHEHNE TPHOOPETEHHBIX 3HAHWW M YMEHUW B TIOBCEJHEBHOM JKW3HH IS OIEHKH
MOCNEACTBUI CBOEH NEATENbHOCTH IO OTHOIICHHIO K OKPYXKAIoIIeH cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHWE U COOMI0IEHNE Mep TPODHUIAKTHKY 3a00IeBaHUH.

B cucreme cpennero obmero oopasoBanus «buonorusy», nzydaemas Ha 6a30BOM ypOBHe,
ABIISIETCSL 00sI3aTENbHBIM Y4E€OHBIM MPEIMETOM, BXOSIIMM B COCTaB MpeIMETHOW oO0nactu
«EcTecTBeHHO-HAy4YHBIE MPEIMETHI.

Jnst m3ydenusi 6uojoruyd Ha 6a30BOM YpOBHE CPEIHETO OO0IIero oOpa3oBaHUsI OTBOJIUTCS
68 yacoB: B 10 knacce — 34 gaca (1 yac B Henento), B 11 knacce — 34 gaca (1 yac B Heneno).



COILEP KAHUE OBYYEHUSA
10 KJIACC

Tema 1. Buojsiorus kak Hayka.

buonorus xak Hayka. CBsi3b OMONOTHMU C OOLIECTBEHHBIMH, TEXHUYECKUMH U JAPYTUMU
€CTECTBCHHBIMU HayKaMu, (Quiocoduei, 3TUKOH, I3CTETUKONM u mpaBoM. Ponp Ouonoruu B
(dbopMUPOBAHUN COBPEMEHHOM HayuyHOU KapTuHBI Mupa. CucremMa OMOJIOrHYeCKUX HayK.

Metoap! Mo3HaHUA KUBOM MPUPOABI (HAOII0AEHUE, SKCIIEPUMEHT, OIMCAaHNEe, H3MEPEHHE,
KJ1accU(UKals, MOJICTUPOBAHKE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JdemoHcTpaumuu:

[Toptpetsi: Y. dapBun, I'. Mennens, H. K. Konbuos, x. Yorcon u @. Kpuk.

Tabmuubl 1 cxembl: «MeTOobl TO3HAHUS KUBOW IPUPOIBDY.

JlaGopaTopHble U NpaKTHYecKue padoThbl:

[Tpaktueckast pabotaNe 1. «Mcmosnb3oBaHME pPA3IUYHBIX METOAOB IPU H3YYEHUU
OHOJOTHYECKIX 0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl M UX OPraHU3AIHSA.

Kupbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosnoruu. OTIudMe >KUBBIX
CUCTEM OT HEOPraHUYECKOU MTPUPO/BI.

CpoiicTBa OumocucteM M HX pazHooOpasue. YPpOBHU OpraHu3aluu OUOCHUCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAHEBbIM, OPraHM3MEHHBIM,  MONYJSIHUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemoHcTpaumMu:

Tabmuipel u cxembl: «OCHOBHBIE TPHU3HAKU KHU3HU», «YPOBHU OpPraHU3alUU >KUBOU
PUPOJIBI».

O6opynosanue: moaens Monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMHYECKUH  COCTaB  KJIETKM.  XUMHUYECKHE  DBJEMEHThl:  MaKpOAJIEMEHTHI,
MHUKpO3JIeMEHTHI. Bosla 1 MUHEpalbHbIE BEIIECTBA.

OyHKUMHA BOJBI M MUHEPAIbHBIX BelIECTB B KieTke. [logaepikaHue OCMOTHYECKOTO
OanaHca.

benku. CocraB u ctpoeHue 0elIKOB. AMUHOKHUCIOTH — MOHOMEpHI OenkoB. HezameHnmblie
U 3aMEHHUMbIE€ AMMHOKHUCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOI
MOJIEKYNbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAs W YETBEPTUYHAs CTPYKTypa). XHUMHUECKUE
cBoMcTBa 0enKkoB. buonornyeckue GyHKIMN OEITKOB.

®epMmeHThl — OHojJOrHyeckue karaiau3aTopbl. CTpoeHue (epMeHTa: aKTHBHBIM ILIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Buramunbpl. OTinuuss  QepMEeHTOB  OT
HEOPraHWYECKHUX KaTallu3aToOpOB.

YrneBoapl: MOHOCaxapuabl (TJTFOKO3a, puO03a 1 Ie30KCHpu003a), Arucaxapuasl (caxaposa,
JIAaKTO3a) W TMOJNMcCaxapuabl (KpaxMmal, TJHKOTeH, MeJUToNo3a). buomornyeckue QyHKIUN
YIJIEBOJIOB.

Jlunuasl:  TpUrauuepuisl, Qochonunuael, crepouabl. [uapodmibHO-rHAPOGOOHBIE
cBoiictBa. buonornyeckue ¢pyHkiuu aununoB. CpaBHEHUE YTIIIEBOJOB, OEIKOB U JIMIUAOB Kak
VCTOYHUKOB DHEPIHH.

Hyxnennoseie kuciotel: JIHK u PHK. HykneoTuibl — MOHOMEPHI HYKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkuuu JJHK. Crpoenne u ¢ynxumun PHK. Bugst PHK. AT®: crpoenue u
GyHKIIHH.

[Tutonoruss — Hayka o kierke. KiierouHas Teopuss — mpuMep B3aUMOACHCTBUS UAEH U
¢bakToOB B HAYYHOM MO3HAHUH. METO/Ibl U3yUEeHUSI KIETKH.

KrneTka kak nenoctHas xuBasi cuctema. OOmue Mpu3HaKu KIETOK: 3aMKHYTasl Hapy»KHas
MeMOpana, monekyibl [JHK kak renernueckmii ammapar, cuctemMa CHHTE3a Oeka.



Tumbl KJIETOK: JyKapHOTHYECKass H mpokapuoTruyeckas. OCOOCHHOCTH CTPOEHUS
MIPOKApPUOTUUYECKON KIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapHOTUYECKON KIICTKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepxHOCTHBIE CTPYKTYpPbl KIETOK — KJIETOYHAs CTEHKA, IIMKOKAJIMUKC, MX (YHKIUH.
[Tna3maTtudeckas MeMmOpana, e€ cBoicTBa W (QyHknuu. lluTomnmasmMa u €€ OpraHOUIBL
OnnomemOpannbie opraHoubl kietku: DI1C, anmapar ['oabmku, mu3ocomsl. [lomyaBTOHOMHBIE
OpraHou/bl KJIETKU: MHUTOXOHAPUH, IMiaacTuibl. IIpomcxoxneHne MUTOXOHAPUH M IJIACTHUA.
Bunel mnactun. HememOpaHHble OpraHOUAbI KJIETKU: pUOOCOMBI, KIIETOYHBINA EHTP, EHTPUOIIH,
PECHUYKH, KI'yTUKH. DyHKIIMY OPraHOUIOB KIETKH. BriatoueHusl.

SAnpo — perynsaTopHslif neHTp Ki1eTku. CTpoeHue sapa: saepHas o000uKa, Kaproriazma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemoHcTpaumMu:

[loptpetsl: A. JleBenryk, P. I'yk, T. llIann, M. IlIneiinen, P. Bupxos, . Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMHUYECKHX 3JEMEHTOB B HEXHBOM MPHUPOAEY,
«PacrnpeniesieHe XUMUYECKUX JIEMEHTOB B )KMBOW MIPUPOAE.

Tabmuel u cxembl: «[lepuonuyeckass Tabmuia XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOB», «brnocunTe3 Genka», «CTpoeHue MoJeKyisl Oenka», «CtpoeHue pepmenTay,
«Hyxkneunossie kucnotsl. JJTHK», «Ctpoenue monekynsl AT®», «CTpoeHune 3ykapuoTHUECKOU
KieTkn», «CTpoeHue XKHUBOTHOM KiIeTKu», «CTpOeHHE pacTUTENIbHOM KIeTKu», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKN», «CTPOCHHE s1/Ipa KIETKU», «Y TIeBOAbY, «JIMnuas».

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJOBaHWE MJisi TPOBEICHUS HAOIIOJECHUH,
WU3MEpPEHH, YKCIEPUMEHTOB, MUKPOIpENapaThl PaCTUTENbHBIX, JKUBOTHBIX U OaKTepHAIbHBIX
KJIETOK.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopatopuast pabora Ne 1. «/3ydyeHue KaTaTUTHYECKON aKTUBHOCTH (PEepMEHTOB (Ha
MpUMepe aMHIIa3bl WM KaTanas3bl)y.

JlaGopatopHast padota Ne 2. «M3yueHue CTpOeHUS KIETOK pACTeHUH, >XUBOTHBIX U
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. ’/KuzHeneATeJIbHOCTDH KJIETKH.

OOmeH BemiecTB, WIHM MeTa0OMM3M. ACCHMWJIAIUS (TJIACTUYECKH OOMEH) u
JUCCUMUIIALINS (PHEpreTuYecKuii 0OMeH) — IB€ CTOPOHBI €IMHOTO Tpoliecca Meradoausma. Poib
3aKOHOB COXPAaHEHUS BEIECTB U PHEPTUU B TOHUMAHUH MeTa00Inu3Ma.

Tumnber oOMena BemiecTB: aBTOTpOdHBIN U reTepoTpodHbii. Pons pepmeHTOB B 00MEeHE
BELIECTB U ITPEBPALLICHUH SHEPTUU B KIIETKE.

®dotocunre3. CBeroBas u TeMHOBas (Ha3el (orocuHTesa. Peakmuu dorocuHTE3A.
O dexTuBHOCTH (hoTOCHHTE3a. 3HAUEHHE (HOTOCHHTE3A /ISl *KU3HU Ha 3emiie. BiusHue ycnoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUH.

XemocuHTe3. XeMOCHHTe3upylolue OakTepuu. 3HaYeHHE XEMOCHHTe3a JJIS JKU3HU Ha
3emute.

OHepreruyeckuii oOMeH B KieTke. PaciieruieHme  BEIIECTB, BbICICHHE U
aKKyMYJINPOBAaHHE SHEPTUU B KJIETKE. DTarlbl S3Heprerndeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucmoponHoe okuciaeHue, WIM  KIETOYHOE JbixaHue. OKHCIUTENbHOE
dbochopunupoBanue. IPPEKTUBHOCTh IHEPTETHIECCKOTO OOMEHA.

Peakuuu wmarpuuHoro cunresza. leHernueckas wunpopmamms u JHK. Peammzanus
reHeTH4YecKol mHpopmanuu B KiIeTKe. | eHeTHUeCKHil KOJ M €ro CBOMCTBA. TpaHCKPHUIIIIHS —
matpuunblii cuaTe3 PHK. Tpancnsanus — 6uocunres 6enka. Dtanbl Tpancasiuud. KonupoBanue
aMUHOKHCIIOT. Posib pubocom B OmocuHTE3€e OeKa.

Heknerounsle ¢opmbl xu3Hu — Bupychl. HMcropus otkpeitus BupycoB (. W.
NBanoBckuii). OCOOEHHOCTH CTPOCHHUS M KU3HEHHOTO ITMKIIa BUPYcoB. baktepuodaru. bonesnun



pacTeHHi, )KUBOTHBIX U YellOBEKa, BhI3bIBaeMble BUpycaMu. Bupyc uMMyHoaeguIMTa YemoBeKka

(BUY) — Boszoymutens CIIMJla. OOpatHas TpaHCKPHUIIUA, peBepTa3a W HHTErpasa.
[TpodunakTrka pacnpocTpaHEHHS BUPYCHBIX 3a00ICBaHHIA.
JdemoHcTpaumuu:

[Toprpetsr: H. K. Konbnos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmuubt u  cxembl: «Tunbl  nuranus», «Merabonusm»,  «MHUTOXOHIPUAN,
«QHepreTuueckuit oomen», «Xnopormiact», «Dorocunres», «Ctpoenue JHK», «Crpoenue u
¢GyHkunoHMpoBaHUEe TeHa», «CuHTe3 Oenka», «l'eHernueckuil kon», «Bupyce,
«bakrepnodarn», «Crpoenne wu sku3HeHHbIH 1uka Bupyca CIIW/la, OGaxrtepuodaray,
«Pemmukanus JJHK».

Oo6opynoBanue: monenu-anmukanuu «Y apoenue JHK u tpanckpunuus», «buocunres
oenkay, «CTpoeHHue KIETKH», MoJienb cTpykTypsl JJHK.

Tema 5. PasMHoOKeHUe U MHANBHIYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounslii 1uki, WM KU3HEHHBIM MK KieTkd. Mutepdaza u mutos. IIpomeccsl,
npoTekaromue B uHTEpdaze. Permmukamus — peakuuss marpuyHoro cunte3a JHK. Crpoenme
XpOMOCOM. XPOMOCOMHBIII Habop — KapuOTHIl. JIUMIOMIHBIA M TalUIOMJIHBIA XPOMOCOMHBIE
HaOopbl. Xpomatuasl. LluTonoruueckue OCHOBBI Pa3MHOXKEHHUS U MHJIMBUIYaJIbHOTO PAa3BUTHUS
OpraHU3MOB.

Henenne xnetkn — muto3. Craaum mutosa. Ilpouecchl, mpoucxonsdiiye Ha pa3HbIX
CTaZuAX MUTO3a. bronornueckuii CMpICI MUTO3A.

[Tporpammupyemasi ru0esb KIETKH — alonTo3.

@opMbl  pa3MHOKEHHMsSI OpraHu3MoB: Oecrosioe M 1ojioBoe. Bunapl  Oecrnonoro
Pa3MHOXXEHHUS: JIeJICHHE HaJlBOE€, MOYKOBAHUE OJIHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEreTaTUBHOE Pa3MHOKEHUE. VCKyCCTBEHHOE KIOHMPOBAaHUE OPraHU3MOB, €0 3HAYEHHE JUISA
CEJIEKLIAH.

[TonoBoe pa3MHOXEHHE, €r0 OTIAUYUS OT OECoI0ro.

Meiio3. Craguu wmeiosza. [lporeccsl, mpoucxojsiiue Ha cragusx meios3a. [loBenenue
XpoMocoM B Meiio3e. KpoccuHrosep. buosnornyeckuii CMbIC U 3HaUEHUE MEH03a.

["amerorenes — mpornecc 00pa30BaHUs MOJIOBBIX KJIETOK Y KMBOTHBIX. [losi0BBIE Kene3bl:
CEeMEHHUKU M sSU4YHMKH. OOpa3zoBaHHE M pa3BUTHE MOJOBBIX KJIETOK — ramer (CrepMaTo3ouf,
AllIeKIIeTKa) — crepmatoreHe3 U oBoreHe3. (OCOOEHHOCTH CTpOEHHS SHIEKIETOK U
cnepmaro3onioB. Omnonorsopenue. [laprenorenes.

NunuBunyanpHOe pa3BUTHE (OHTOTEHE3). OMOPHOHAILHOE pa3BUTHE (IMOpUOTEHE3).
Otansl AMOPHOHAIBHOTO Pa3BUTHS Y TO3BOHOYHBIX JKMBOTHBIX: JApPOOJIEHUE, TacTpysLus,
opranoretes. [ToctamOpronanbHoe pa3BuTHE. THUIBI MOCTIMOPHOHAIBHOIO Pa3BUTHUS: IPSIMOE,
HenpsiMoe (JTIMYMHOYHOE). BriusiHMe cpeapl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pa3Butne pacreHnii. OHTOreHe3 IIBETKOBOIO PacTEHUs: CTPOEHUE CEMEHU, CTauu
pa3BUTHS.

JdemoHcTpaumuu:

Tabmuip! u cxembl: «DOpMbI pa3MHOKEHHUS OPTaHU3MOBY, «/|BOMHOE OTUIOAOTBOpPEHUE Y
IIBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXXEHUE pacTeHUil», «JleneHne KIETKU
OaxTtepuii», «CTpoeHHE TMOJOBBIX KIETOK», «CTpoeHHEe XpOMOCOMBI», «KJIETOUHBIH IUKI,
«Pemmukanus JTHK», «Muto3», «Meio3», «IIpsmoe u Henpsimoe pa3BuTHE», «I amMeTOreHes y
MJIEKONIUTAIOIINX U YEJIOBEKa», «OCHOBHBIE CTaJUU OHTOTECHE3a».

ObopynoBaHue: MHUKPOCKON, MHKporpenaparbl «CrnepMaTo30uabl MIIEKOIHTAIOLIETOY,
«lineknerka Miekonuramoomero», «KapuokuHe3 B KIETKaXx KOpPEIIKa JIyKa», MarHUTHas
Moieb-anrukanus «/lenenue knetkny», monens JJHK, Moxens meTadazHoit XpoMOCOMBI.

JlaGopaTopHble U MpaKkTH4YecKue padoThbi:

JlaGopatopHast pabota Ne 3. «HabmoeHne MuTO3a B KJIETKAaX KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpEnapaTaxy.



Jlaboparopuass pabota Ne 4. «/3yueHue CTpOCHHS TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HaciieicTBEHHOCTh M H3MEHYNBOCTH OPraHU3MOB.

IIpeamer u 3amaum reHetuku. Mcropus pasutus reHetuku. Ponbs nuronorun u
AMOPHUOJIOTUY B CTAHOBJICHUH T'€HETHKHU. BKIIa] pOCCUUCKUX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE
FeHeTUKU. MeTobl TEeHEeTUKH (TUOPUIIOIIOTUYECKUH, LUTOTeHEeTHYECKUM, MOJEKYISIpHO-
reHeTudeckuii). OCHOBHbIE T€HETUYECKHE MOHATHUS. | eHeTHYeckasi CHMBOJIMKA, UCIIOJIb3yeMasl B
CXeMax CKpellUBaHUM.

3aKOHOMEPHOCTH  HACJENOBAaHUS  IPU3HAKOB, YCTaHOBIEHHble [I.  MeHnenem.
MounorubpunHoe ckpermBanue. 3akoH equHo00pa3us TuOpuI0B repBoro noxkosneHus. [Ipasuio
JOMUHUPOBaHUS. 3aKOH pacuieruieHus npu3HakoB. [mmore3a uwcrtorhl ramer. [lonmHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

JluruOpumHoe  CKpelmMBaHWE. 3aKOH HE3aBHCHMOTO  HACIEAOBAaHUS  IPH3HAKOB.
[{uToreHeTHYECKHE OCHOBBI JUTHMOPHIHOTO CKPEIIMBAHUA. AHAJIU3UPYIOLIEE CKpeIllMBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIUBAHUS ISl ONIPEIETICHUsI TEHOTUIIA OCOOU.

CuenneHHoe HacnefoBaHue mpusHakoB. PabGora T. Moprana mno cremieHHOMY
HacJe10BaHMIO T'eHOB. HapyllieHue cuemieHns TeHOB B pe3yibTaTe KPOCCHHIOBEpa.

XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTH. | eHeTHYeCcKre KapThl.

['eneruka nona. XpoMOCOMHOE OIpeNEIeHHE 10J1a. AyTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHele M rereporaMeTHble OpraHu3Mbl. HacinenoBaHue NpU3HAKOB, CUEIJIEHHBIX C
IIOJIOM.

N3meHunBOCTh. BUIbl ”3MEHUMBOCTHU: HEHACIIEICTBEHHAS U HacleACTBeHHas. Ponb cpelibl
B HEHACIIEJCTBEHHONW W3MEHYMBOCTHU. XapaKTEPUCTHKA MOIU(PUKAIMOHHON HN3MEHUYHUBOCTH.
BapuanuuonHssiii psg u BapuanMoHHas kKpuBad. Hopma peakinuu npusHaka. KonudyecTBeHHbIE U
KaueCTBEHHBIC MTPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MO (PUKAIMOHHON N3MEHUYHNBOCTH.

HacnencTBeHHas, Wi reHOTUNWYECKasi, U3BMEHYMBOCTh. KoOMOMHATHBHAST M3MEHYHBOCTb.
Meiio3 u MonoOBOM mporecc — OCHOBA KOMOMHATHBHOM WM3MEHUMBOCTH. MyTallMOHHas
M3MEeHYNBOCTh. Kiaccudukanus myranuii: TeHHbIE, XpOMOCOMHBIE, Te€HOMHBIe. YacTtoTa u
MPUYHHBI MyTaluidi. MyTtareHHbie (akTOpbl. 3aKOH TOMOJIOTHYECKUX PSIOB B HACIEICTBEHHON
n3Menunsocty H. . BaBuiosa.

BHesnepHas HacaeACTBEHHOCTh U U3MEHUYHUBOCT.

I'enetuka uyenoBeka. Kapuotun uenmoBeka. OCHOBHBIE METOJbl TE€HETUKH YeEJIOBEKa:
TE€HEATOTUYECKUM, OJIM3HEIOBBIM, IUTOTCHETHUYECKUH, OUOXUMHUYECKUU, MOJICKYJISPHO-
reHetudeckuid. COBpEMEHHOE ONpeleJeHUEe TEeHOTUIA: TOJHOT€HOMHOECEKBEHUPOBAHUE,
TeHOTHUIUpPOBaHWE, B ToM uucie ¢ nomomibio [1I[P-anamm3a. HacnencrBennsie 3aboseBaHMs
YeloBeKa: TeHHbIe OoNe3HH, OONE3HM ¢ HACIEeICTBEHHON  MpeapacroyioKeHHOCTHIO,
XpoMocomMHBIe Oosie3Hu. ComaThdeckue ¢ TeHepaTuBHbIE MyTanuu. CTBOJIOBBIC KIIETKH.
[TpuHIMITBI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, TPOMUIAKTUKA U JICUCHUS T€HETHUECKUX
Oose3Heil. MenuKo-rTeHeTHYECKOe KOHCYJIbTUPOBAaHUE. 3HAUECHHWE MEIUITMHCKOW TEHETHKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUIECKIX 3a00JIeBaHUH YeTOBeKa.

JdemoHcTpaumnu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B. Tumodees-
Pecosckuii, H. 1. BaBumos.

Tabmuiel u cxeMbl: «MOHOTHOPUIHOE CKPEIIMBAHUE M €r0 [UTOTEHETHYECKas OCHOBAY,
«3aKOH pacHICIUIEHUs] M €ro IUTOT€HETUYECKass OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«durubpunnoe ckpeumBanuey, «l{uTomornyeckne OCHOBBI AUTUOPUTHOTO CKPEIIMBAHHS,
«Meiio3y, «B3zanmoneicTBre amielbHbIX T€HOBY, «[ eHeTHYeCcKue KapThl PACTEHHM, >KUBOTHBIX
u 4yenoBekay, «l'eHeTuka momna», «3aKOHOMEPHOCTHU HACJIEAOBAHMS, CLEIUIEHHOTO C IOJOMY,
«KapuoTunsl uyenoBeka M IKUBOTHBIX», «Buael wusMeHunBoctu», «MoaudukannoHHas
W3MEHUYUBOCTHY, «HacnemnoBanue pesyc-gakropay, «['eHeTHKa Tpymnn KpoBu», «MyTarioHHas
U3MEHYUBOCTbY.



O6opynoBanue: Monaenu-amminkanun «MoHOrHOpUAHOE CcKpemmBaHue», «HemnmomHoe
JOMHUHHUpOBaHHE», «lurubpuanoe ckpemmBanue», «llepekpéct XpomMocom», MHKPOCKON U
Mukpornpenapar «J{po3oduna» (Hopma, myranuu Gopmbl KPBUTEEB U OKPACKH Tea), repOapuid
«I"opox moCeBHOW.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

Jlaboparopuas padota Ne 5. «M3ydyenue pe3yabTaToOB MOHOTUOPUIHOTO U AUTUOPUIHOTO
CKpEIIUBAHUS Y IPO30(HUITBI HA TOTOBBIX MUKpPOIIpENapaTax.

JlaGopaTopnast pabora Ne 6. «3ydeHue Moau(pUKaIMOHHON U3MEHUYUBOCTH, IIOCTPOCHHE
BAPUALIMOHHOTO Psia U BAPUALIMOHHON KPUBOI».

Jlabopatopnas pabora No 7. «AHamu3 wMyTanmid y JApo30oHIbl Ha TOTOBBIX
MHKpOIpenapaTax.

[TpakTrueckas padota Ne 2. «CoctaBieHue U aHaIU3 POAOCIOBHBIX YEIOBEKaY.

Tema 7. Cesiekuusi oprann3moB. OCHOBBI OMOTEXHOJIOTUH.

Ceneknusi Kak Hayka W Ipolecc. 3apoKIeHHe CeleKInH U AoMecTukanus. Yuenue H. U.
BaBuioBa 0 1eHTpax NPOUCXOXKIECHUS W MHOrooOpasusi KyJdbTYpHBIX pacTteHuid. LleHTpsl
MIPOUCXO0KICHHS TOMAITHUX )KUBOTHBIX. COpT, IOPO/A, LITAMM.

CoBpeMeHHbIE METOABI CeNeKIMU. MacCoBbId U UHIAMBUAYAJIbHBII OTOOPHI B CEJEKIIMU
pacteHuil u kuBOTHBIX. OlIeHKa 9KcTephepa. bIM3KOpoaCTBEHHOE CKpEIIUBaHUE — UHOPUIAMHT.
Uucras nuHus. CkpemMBaHWEe YWCTBIX JMHHMNA. [erepo3uc, wWium THOpHIHAsS CHIIA.
Hepoacteennoe ckpemuBanue — aytopuauHr. OtnanéHHas ruOpuau3anuss U e€ YCHeXH.
N cKyCCTBEHHBIN MyTareHe3 M IOJYyYECHHE MOJIUILIOUIOB. JOCTMIKEHHMS CEJIEKUMH PACTEHUI,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHomoruss Kak oOTpaciib MPOU3BOJCTBA. ['€HHAs WHXKEHEpHs. OTanbl CO3JIaHH
pexombunanTHoit JIHK u Tpancrenneix opranuzmoB. Knetounas wumxenepus. Kierounsie
KyJIbTYpbl. MUKPOKIIOHAJIBHOE pa3MHOXKEHHE pacTeHui. KiloHnpoBaHME BBICOKOMPOIYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTraHW3MOB. OKOJOTHYECKHEe M JTudeckue mpobremsl. MO -
TEHETUYECKU MOAU(PUIIUPOBAHHBIE OPTAHU3MBI.

JeMoHcTpanuu:

IToptpetsr: H. 1. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. 1BaHOB.

Tabmuiel U cxeMmbl: kapta «LIeHTpBI MPOMCXOXKIEHUS W MHOTO0Opa3usi KyIbTYpPHBIX
pacrenuii», «Ilopoapl TOMaNIHUX KUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHui», «OTnanéHHas
rubpuamzamusy, «Paboter akagemuka M. @. HWBanoBay, «llomummounus», «OOBEKTHI
ouorexHonoruny, «Kierounsie KynbTyphl U KJIOHHUpOBaHUE», «KOHCTpynpoBaHUE U TEPEHOC
TE€HOB, XPOMOCOMY.

OOGopynoBaHue: MYJS KU TUIOAOB W KOPHETUIOAOB JUKHX (OPM U KYJbTYPHBIX COPTOB
pactenuii, repoapuit «CenbCKOX03sIIICTBEHHBIE PACTECHUS.

JlaGopaTopHble U NpaKkTH4YecKue padoThi:

Okckypcusi«OCHOBHBIE METOABl W JOCTHKECHHS CENEKIMM PACTeHUW W KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TJIEMEHHYIO (epMy, COPTOUCIBITATEHHBIM y4acTOK, B TEIUTMYHOE
X035UCTBO, Ta00PaTOPHIO arpOYHUBEPCUTETA WIIH HAYYHOTO IICHTPA)».

11 KJIACC

Tema 1. DBosIloIMOHHAS OHOJIOTHS.

[TpeanochlIKu BO3HMKHOBEHUS HBOJIOLHMOHHONW TEOPHH. ODBOJIOIMOHHAS TEOpus U €&
MecTo B Omosornu. BausHue SBOTIONMOHHON TEOPHH Ha Pa3BUTHE OMOJIOTHH M JPYTHX HayK.

CBupaerenbcTBa HBOJIONMH. [lal€eOHTOIOTHYECKUE: IOCIEI0BATEILHOCTh  OSIBICHUS
BUJIOB B IAJICOHTOJIOTHYECKOH JIETONMNCH, TIepexoanble popMbl. broreorpaduueckue: cxoacTBO
U paznuuue GayH u Giop MaTEpUKOB U OCTPOBOB.

OMOPHOJIOTHYECKHE: CXOJCTBA M Pa3IW4us SMOPHOHOB Pa3sHBIX BUIOB ITO3BOHOYHBIX.
CpaBHMTEIbHO-aHATOMUYECKHE: T'OMOJIOTHYHBIC, AHAJOTUYHBIC, PYIUMEHTAPHBIC OpTaHbI,



aTaBU3Mbl. MOJEKYIAPHO-OMOXUMHUYECKHE: CXOJICTBO MEXAaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METabOIMUYECKUX ITyTeH y BCEX OpraHNU3MOB.

OpomtonmonHas teopus Y. JlapBuna. Ilpeanochuiku BO3HUKHOBEHMSI JapBHHU3MA.
JBuxkyiiye Ccuwibl HBOMIONMM  BUAOB 1o JlapBuHy (M30BITOYHOE pa3MHOXKEHHE MpU
OTPaHUYEHHOCTH PECypCcoB, HeompelenéHHas HW3MEHUYMBOCTh, OOphOa 3a CylIecTBOBaHHE,
€CTECTBEHHBIN O0TOOD).

Cunrernueckast Teopus 3Bostonnu (CTD) u e€ 0CHOBHbBIE TTOJIOKEHUSI.

MukposBontonus. [lonynanuus kak eIMHNLA BU1a U HBOJIFOLUU.

JBuxkymye cuibl ((pakTopbl) 3BOJIONWK BHIOB B Ipupojae. MyTallMOHHBIA MpOIecC |
KOMOHMHATUBHAsT W3MEHYUBOCTh. [lomymsiivoHHble BOJMHBI U JApedd reHoB. M3onduusa u
MUTpALHS.

EctectBeHHbIil 0TOOp — HampaBistonuii gaxtop 3Boitouud. POpMBI €CTECTBEHHOIO
otbopa.

[Tprcnoco0IeHHOCTh OPraHU3MOB KaK pe3yiabTaT dBoonud. [IpuMepsl mpucnocoOaeHmi
y OpraHu3MoB. ApoMop( 03Bl U HINOATATITAIIHH.

Bun u BumooOpazoBanue. Kputepuu Buma. OcHOBHble (OpMBI BUA00OpA30BAHUS:
reorpauueckoe, 3K0JI0rHuecKoe.

MakposBomorus. PopMbl SBONIONUH: (PUIIETUYECKas, TUBEPreHTHas, KOHBEPreHTHas,
napajuienapHasi. HeoOpaTuMocCTh 3BOMIOIMH.

[Ipoucxoxaenue oT HeCNeUalIu3uPOBAHHBIX MIPEKOB. [Iporpeccupyromas
ClicuuaJIin3aliusi. AIIaHTI/IBHaFI pazuxlaum[.
JdeMoHcTpanum:

[Toprpetsr: K. Jlunneit, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, 3.
I'exkenb, @. Mronnep, A. H. CeBepuos.

Tabmunpel u  cxembl: «Pa3BuTue opraHuueckoro Mupa Ha 3emiie», «3apoJblliu
MO3BOHOYHBIX JKHUBOTHBIX», «ApxeonTepukc», «DopMbl OOprOBI 32 CyIIECTBOBaHHEY,
«EctectBennbiii  otb0p», «MHOrooOpasue copToB pacTeHui», «MHoroobpasue Mopos
YKUBOTHBIXY, «[Tonynsumy, «MyTtannoHHas U3MEHYHBOCTDY, «ApoMopG0o3bI»,
«Mmunoanantanuny, «OO0mas aereHepanus», «JIBwkymue cunsl sBomonun», «Kapra-cxema
mapuipyra mnyremectsus Y. lapuna», «bopsba 3a cymiectBoBaHue», «I[Ipucnoco0ieHHOCTh
opranu3mMoBy, «I'eorpaduueckoe B1u1oo0OpazoBaHue», « IKOJIOTHIECKOE BUIO0OPAa30BAHUEY.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C pa3IMYHBIMU TUIIAMH OKPACKH, HA0OP TUIO0B U
ceMsiH, KosuteKuust «IIpumepbl 3alUTHRIX MPUCTIOCOOIEHUH Y )KMBOTHBIX», MoJielnb «OCHOBHBIE
HATPaBIIEHUS IBOIIOLUNY, 00BEMHAST MOJIeNb «CTpOeHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIX ).

buoreorpapuyeckas kapra Mupa, KoJuleKuus «@DopMbl COXPaHHOCTH MCKOIAaeMbIX
JKUBOTHBIX W pacTeHHi», MoAensb ammuukanus «llepexkpéct XpomMocomy, BIaKHBIE MpernapaThl
«Pa3Butne Hacexkomoro», «Pa3BuTme msrymku», Mukpompenapar «Jlpozoduna» (HOpMa,
MyTaluu (OPMBI KPBUTHEB U OKPACKH TEJa).

JlaGopaTopHble U NpaKkTU4ecKue padoThbl:

JlaboparopHuas pabota Ne 1. «CpaBHeHHE BUIOB 110 MOPHOIOTUIECKOMY KPUTEPHUIO».

JlaGopaTopnass pabora Ne 2. «OmmcaHue TPHUCTIOCOOJICHHOCTH OpraHu3dmMa u eé
OTHOCHUTEIILHOTO XapaKkTepay.

Tema 2. Bo3HnkHOBeHHME M pa3BUTHE )KU3HU Ha 3emiie.

JloHay4dHbIe TIPENICTaBICHHS O 3apOXKJACHUU KU3HHU. HaydHble TUMOTE3bl BOSHUKHOBEHUS
KU3HM Ha 3emuie: aOWOreHe3 W TaHCIEepPMHUsA. XHUMHUYECKas JBOJIONUSA. AOWOTEeHHBIN CHHTE3
OPTaHMYECKUX  BEIIECTB W3 HEOPTaHWYECKHX. OKCICPUMEHTAILHOE  IMOATBEPXKICHUE
XUMUYECKON 3BoJtonnK. HavdanbHble 3Tanbl Ononornyeckoi spostonuu. ['umoreza PHK-mupa.
®dopmupoBaHue MEMOPAHHBIX CTPYKTYpP M BO3HUKHOBEHHUE MPOTOKIETKHU. [IepBble KIETKH U UX
sBoumonHs. POpMUPOBAHKE OCHOBHBIX T'PYIII KUBBIX OPTraHU3MOB.



PasButne xusHum Ha 3emsie 1o dpaMm M nepuogaMm. Karapxeil. Apxeiickas u
npotepo3oiickas 3pel. Ilaneo3oiickas spa u €€ NEPHOIbI: KEMOPHHCKUMA, OpPIOBUKCKHH,
CUJIypUICKUH, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKUM.

Me3so3olickas 3pa U €€ nepruoibl: TPUACOBbIN, IOPCKUNA, MEJIOBOM.

KaiiHo3olickas 3pa 1 €€ nepuo/ibl: MajeoreHOBbIN, HEOT€HOBBIM, aHTPOIIOT€HOBBI.

XapakTepucTUKa KJIMMara M IeoJIOTMYECKUX IporeccoB. OCHOBHBIE 3Tallbl 3BOJIIOLUU
pPAcCTUTENFHOTO M XHBOTHOTO MHpa. ApoMopdo3bl y pacTeHHil U >KUBOTHBIX. [losiBneHwue,
pacuBeT U BBIMUPAHUE TPYII )KUBbIX OPraHU3MOB.

Cucrema OpraHMuecKOro Mupa Kak OTpaykeHue 3BOJIOLUU. OCHOBHbBIE CUCTEMATUYECKUE
CPYIIIBI OPraHU3MOB.

OBonronusi yelnoBeKka. AHTpONOJOrus Kak Hayka. Pa3BuTue npeacTaBlIeHUH O
MIPOUCXO0KICHUH YesloBeKa. MeTo bl u3ydeHus: antponoreHes3a. Cxo/ICcTBa U pa3ianuMs 4eJlOoBeKa
Y )KUBOTHBIX. CUCTEMATUYECKOE MOJI0KEHHUE YEIIOBEKA.

JBuxymue cunbl  (pakTopsl) aHTpomorenesa. HacnencTBeHHass M3MEHYHMBOCTh U
ecTecTBeHHbIH 0TOOp. OOLIEeCTBEHHBIN 00pa3 )KU3HU, U3TOTOBJIEHUE OPYJUN TpyZa, MbILUICHUE,
peub.

OcHOBHBIE CTaJuU M BETBU HBOJIIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YeloBEK yMEbli,
YenoBek npsaMmoxonasmuid, YenoBek HeaHaepraibckui, Yenoek pasymubiid. Haxonku
HCKOITaeMBIX OCTAaTKOB, BPEMs CYIIECTBOBaHUS, 00JacTh paclpocTpaHeHHs, 00bEM TOJOBHOTO
Mo3ra, 00pa3 >KM3HH, OPYAHUSL.

UYenoseueckue packl. OCHOBHBIC OOJBIIHME pachl: €BpOTCOUIHAS (eBpa3HiicKasi), HETPO-
aBcTpajoujHas  (9KBaTOpUAIbHAsA), MOHTOJOWJHAS  (a3MaTcko-aMepukaHckas). YepTsl
NPUCTIOCOOJIEHHOCTH TMPEACTaBUTENEH YeNOBEYECKMX pac K YCIOBHUSM CYIIECTBOBAHUS.
EnnncTBO uenoBeueckux pac. Kpuruka pacusma.

JdemoHcTpaumuu:

[Toptpetsr: @. Penu, JI. [Tactep, A. Y. Onapusn, C. Mumnep, I'. FOpu, Y. /lapsun.

Tabmuupl u cxembl: «Bo3uukHoBeHne COTHEYHOU CUCTEMbl», «Pa3BUTHE OPraHMYECKOTro
mupay», «PactutenbHas kinerka», <«COKuBoTHas kieTtka», «lIpokapuoTuueckas KIieTKa»,
«CoBpeMeHHasi CUCTeEMa OpraHu4yeckoro mMupay», «CpaBHEHHE aHATOMHYECKHMX YEpT CTPOCHHS
4eJ0BEeKa U 4eJloBEKOOOpasHbIX 00e3bsiH», «OCHOBHbIE MeCTa MaJ€OHTOJOTHUYECKUX HAaXOO0K
MPEKOB COBPEMEHHOIO 4YelnoBeKay», «JlpeBHeilmme moan», «JlpeBHue moan», «llepBbie
COBPEMEHHBIE JII0IN», «HUeloBeUeCKHre pach».

O6GopynoBanue: wmymnsixu  «[Ipoucxoxaenne dyenoBeka» (OIOCTBI  aBCTPAIONUTEKA,
MUTEKAHTPOIa, HeaHAepTalblla, KPOMAaHbOHIIA), CIEMKH WM W300paKeHHs] KAMEHHBIX OpYIUi
MEepBOOBITHOTO YesIoBeKa (KaMHHU-YOIIEphl, pyOusa, ckpebiia), reoXpoHOoJIoTHYecKas: Tabauia,
KoJuteKIUs «DOpMbI COXPaHHOCTH UCKOMAEMbIX )KUBOTHBIX U PACTCHHI.

JlaGopaTopHble U NpaKkTH4YecKue padoThi:

[TpakTuaeckast padota Ne 1. «3yueHHe UCKOMAEMBIX OCTATKOB PACTEHUI U KUBOTHHIX B
KOJUTEKLIUSX .

DKCKypcHsi «IBOJIIOIUS OPraHMYECKOro MHpa Ha 3emie» (B €CTeCTBEHHO-HAyUYHBIN WU
KpaeBeIUECKUI My3€eil).

Tema 3. Oprann3msl 4 OKpPY:KaAKIIAs cpeaa.

OKkojorusi Kak Hayka. 3ajadyd M pa3fenbl AKOJOTMH. MeToAbl 3KOJIOTHYECKUX
MCCIJIEOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpeapl ~ oOuTaHMS ~ OpPraHM3MOB:  BOJHAas,  HAa3eMHO-BO3AylLIHas,  I[OYBEHHas,
BHYTPHUOPraHU3MEHHasI.

Oxonornueckue (akropsl. Kmaccudukamus skomorndeckux (akTOpPOB: aOMOTHYECKUE,
OMOTHYECKUE U aHTPOMOTeHHBIC. J[elicTBHE HKOJIOTHUECKUX (PaKTOPOB HA OPTraHU3MBI.

AlGuotnueckue  (QakTophel:  CBET, TEMIleparypa, BJIaKHOCTb. DOTOMEPUOAU3M.
[TpucnocoOieHns OpraHu3MoB K JeHCTBHIO aONOTHYECKHX (paKkTOpPOB. bruojornueckue puTMel.



buotnueckne  Qakroppl. Buasl OMOTMYECKMX  B3aMMOJEHCTBHHA:  KOHKYpPEHIIMA,
XMIHUYECTBO, cUMOMO03 U ero ¢opmel. [lapazutusm, koonepanus, MyTyaau3M, KOMMEHCAIU3M
(KBapTHUPAaHCTBO, HaXJEOHMYECTBO). AMEHCAIN3M, HEHUTpanu3M. 3HauYeHHE OMOTUYECKHUX
B3aUMOJICHCTBUH AJIS CYIIECTBOBAHUS OPraHM3MOB B IPUPOJHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEpPUCTUKU MNomyisiiuu. OCHOBHBIE IIOKA3aTeNM IONYJISLUU:
YHCJIEHHOCTb, IUIOTHOCTb, POKIAEMOCTb, CMEPTHOCTb, HPUPOCT, Murpanus. JluHamuka
YUCJIEHHOCTHU NOMYJIALUU U €€ peryJsiiusl.

JdemoHcTpaumuu:

[Toptpetsr: A. I'ym6oabaT, K. @. Pynbe, O. ['ekkens.

TabGnuupl n cxemsl: kapta «IIpupoansie 30Hb1 3emian», «Cpebl 0OUTaHUS OPraHU3MOBY,
«Dotonepuoguzmy», «llomymsmun», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH TONYJISLUU
UHpY30pUn-TyQesbkn», «[luiessie nemnm».

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaGopatopHas pabora Ne 3. «Mopdosnornyeckne 0COOEHHOCTH PACTEHUM U3 pa3HBIX MECT
oOUTaHUY.

JlaGopatopHas pabota Ne 4. «BiusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCa».

[Tpaktuyeckas padora Ne 2. «[Toacu€T mIOTHOCTH MONYISIIMNA PAa3HBIX BUIOB PACTCHUI.

Tema 4. CooO1mecTBa U IKOJIOTHYECKHE CHCTEMBI.

CoobmectBo  opranuzmMoB —  OuworneHo3. CTpykTypsl  OuoleHoO3a:  BHJOBaf,
IPOCTpaHCTBEHHas, Tpopuueckas (mumieBast). Bunpl-noMmuHanTel. CBsi3u B OHMOLIEHO3E.

Okosnoruyeckue cucreMbl (3kocucremsl). Ilonstne 00 3kocucreMe U OHMOreolEHO3E.
OyHKIMOHANbHbIE KOMIIOHEHTbl 3JKOCUCTEMbI: MPOAYLEHTbl, KOHCYMEHTBI, pEIYyLECHTBHI.
KpyroBopor BemiecTB M NOTOK 3HEPruM B dKocucTeMe. Tpoduueckue (MHUILEBBIE) YPOBHU
skocuctembl. [lumeBbie nenu u cetd. OCHOBHBIE IOKa3aTeld 3KOCHUCTEMBIL: OHoOMacca,
OPOAYKIMS. OKOJOTMYECKHE MHUpaMUAbL: MPOAYKIMHU, YUCIEHHOCTH, Ouomaccel. CBoMcCTBa
HKOCUCTEM: YCTOMYMBOCTD, CAMOPETYJIALHNS, pazBuTue. CyKIeccus.

[TpuponHbie 3KOCHCTEMBL. OJKOCHCTEMBI 03€p M peK. OJKocHucTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIECA.

AHTpPOIIOT€HHBIE 3KOCUCTEMBI. ATpPO3KOCUCTEMBI. YpOo3KocucTemsl. buonornyeckoe u
XO035ICTBEHHOE 3HaU€HHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpaszue kak (akTop ycroiunmBocTH dKocucTeM. CoxpaHeHHe OMOJIOTHYECKOTO
pa3zHooOpasus Ha 3emiie.

VYuenne B. U. Bepnanckoro o Ouocdepe. I'panuiipl, coctaB U CTpyKTypa OHochepsl.
XKusoe BemectBo u ero Qynkuuu. OcoOeHHOCTH OHOc(epbl Kak I100aJbHONH 3KOCHCTEMBI.
JunamMuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopotsl BemecTB M OHOr€OXMMHMYECKHE LHKIBI 3JI€MEHTOB (Yyriiepoaa, a3oTa).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBO B Onoctepe 3eminn. AHTPOIIOTeHHbIE H3MeHeHHs B onocdepe. [1odansHbIe
HKOJIOTMYECKHE TPOOIIEMBI.

CocyecTBoBaHUE IPUPOBI U YenoBeyecTBa. CoxpaHeHHne OMOpa3HOOO0pa3Hs Kak OCHOBA
ycroiunBocTu 6uocepsl. OCHOBA pallMOHANIBHOIO YIpaBiIeHUs MPUPOIHBIMU pecypcaMu U UX
ucnosb3oBaHue. JloCTHKeHUs OMOIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumnu:

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

Tabmumpl u cxembl: «Ilumesrie nienuy, «buoreHo3: coctaB u CTpykTypay, «lIpupomHbie
coobmiectBa», «llemn mnuraHusy», «IKoJOrHMuUecKas mnupamuaa», «buocdepa u YemoBex»,
«JKocucTteMa IMMUPOKOJMCTBEHHOTO Jieca», «IDKOCHCTEMa XBOWHOTo Jeca», «buolneHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPOINOTE€HHbIE BO3JAEHCTBUS HA IPUPOLYY,
«BaxkHelmme HMCTOYHMKU 3arps3HEHUs BO3JlyXa M TPYHTOBBIX Boa», «llouBa — BaxkHeiimas
cocrasisitonas ouocheps», «PakTopsl Aerpaganuu nouBy, «I[lapHukoBsii d3QpexT», «DaKTopbl
PaaMOaKTUBHOTO 3arps3HeHust Onochepnn», «O0mmas cTtpykrypa ouochepsi», «Pacpoctpanenue



XKHU3HU B Onocdepe», «O30HOBBIN 3KpaH Ouocheps», «KpyroBopor yriepoga B O6uocheper,
«KpyroBopot azora B mpupoe».

O6opynoBaHue: MO/IEIb-aNIIINKALUs «Tunuynsle OMOIICHO3BI», repbapmii
«PactutenpHble  cooOmiecTBay, Koiutekuun — «buonenos», «BpemuTenu — BaKHEWUIINX
CENIbCKOXO3SHCTBEHHBIX KYJIBTYp», TepOapuu ¥ KOJUIGKIIMM pAcTeHUHl ¥  KUBOTHBIX,
NpUHAUIeKAIINE K Pa3HBIM SKOJIOTHYECKUM IpynnaM ogHoro Buaa, Kpacnas kaura Poccuiickoit
Deneparun, N300pakeHIs OXPaHIEMbIX BUI0B PACTCHUHN U KUBOTHBIX.

I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOTPAMMBI 110 BUOJIOTUN HA
HbA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUMA

Cornacho ®I'OC COO, ycraHaBnuBarOTCs TpeOOBaHUSA K pe3ylbTaTaM OCBOEHUS
00yJarIUMHUCS TIPOTPaMM CPEIHETO 00IIero 00pa3oBaHUs: JTMIHOCTHBIM, METAIIPEIMETHBIM U
HPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B crpykType TUYHOCTHBIX pPE3yJabTAaTOB OCBOCHHS TpeaMera «buoiorusy BbIIEIEHBI
CIEyIOIINE  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHUCKON  Tpa)KIaHCKON
UJEHTUYHOCTU — TOTOBHOCTHM K CaMOPa3BUTHIO, CAMOCTOSITEJIBHOCTU WU CaMOOTMPEETICHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHHIO OWOJIOTHH, IEJCHANPaBICHHOE pPAa3BUTHE BHYTPEHHUX
yOEXKIEHUI JIMYHOCTH Ha OCHOBE KJIFOUEBBIX LIEHHOCTEH M MCTOPUUYECKUX TPATUIUN pa3BUTHUS
OMOJIOTUYECKOT0 3HAHUS, TOTOBHOCTh U CIIOCOOHOCTh OOYYaroUIMXcs PYKOBOACTBOBATHCS B
CBOEH  JCATENHPHOCTH  IIEHHOCTHO-CMBICIIOBBIMH  yCTaHOBKaMH, TNPHUCYIIUMHU  CHUCTEME
OMOJIOTUYECKOTO 00pa30BaHWs, HaJMYMe SKOJOTMUECKOTO MPaBOCO3HAHUS, CIIOCOOHOCTH
CTaBUTH 1I€JIM U CTPOUTH KU3HCHHBIC TIIAHBL.

JInyHOCTHBIE pe3ynbTaThl OCBOCHMS MpeameTa «buoyorus» OOoCTUrarTCsi B €QUHCTBE
y4eOHOM M BOCHUTATEIHHOU JEATEILHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCUMCKUMU
COIIMOKYJIbTYPHBIMU, UCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTAMHM, IPUHATHIMHU B
0011ecTBE MpPaBWIAMH W HOPMaMHU TOBEJEHUS M CIOCOOCTBYIOT TMPOIlECCaM CaMOIIO3HAHUS,
CaMOBOCIIUTAHUA M CaMOPA3BUTHSI, PA3BUTHUSI BHYTPEHHEH MO3UILIMM JIMYHOCTH, MAaTPUOTH3MA,
YBaXXEHHUS K 3aKOHY W MPABOIMOPSIKY, YEJIOBEKY TpyJa U CTaplieMy IMOKOJIEHHUIO, B3aHMHOTO
YBaXEHHS, OEpPEeKHOTO  OTHOIIEHHUS K  KyJAbTYpHOMY  HACIEOUI0 W  TPaJUIUsAM
MHOTOHAlIMOHAJIBHOTO Hapoaa Pocculickoit denepanuu, Npupoae U OKPYKarollen cpee.

JIM4HOCTHBIE Pe3ybTaThl OCBOCHHS Y4eOHOTO mpeamera «bruomorus» MOMKHBI OTpaXkaTh
TOTOBHOCTb M CITOCOOHOCTH OOYYaIOIIUXCS PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHOW BHYTpPEHHEH
MO3UIIMEH JUYHOCTH, CHUCTEMON IICHHOCTHBIX OpHEHTAIMi, TIO3UTUBHBIX BHYTPEHHHX
yOeXACHHU, COOTBETCTBYIONIMX TPAJAUIMOHHBIM IIEHHOCTSIM  POCCHICKOTO  OOIIECTBa,
pacIIMpeHEe >KU3HEHHOTO OTBITa U OMBITA JEITEIBHOCTA B MPOIECCE Pean3allid OCHOBHBIX
HaIpaBJIe€HUN BOCIIUTATEIbHOUN 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1)rpaaaHcKoro BOCIMTAHUS:

c(OPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMU  OOydYaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUICKOTO 00IIECTBA;

OCO3HAHHE CBOMX KOHCTUTYLMOHHBIX TMpaB H OOS3aHHOCTEH, yBakeHHWE 3aKOHA U
MIPABOIOPAIKA;

TOTOBHOCTh K COBMECTHOUM TBOPUYECKOH NIEATEIBHOCTHU MPHU CO3IaHUU YICOHBIX MPOCKTOB,
pelIeHnr y4yeOHbIX U TO3HABATENIbHbIX 33/1a4, BBHITIOJHEHUH OMOJIOTHYECKUX HKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPEIENATh COOCTBEHHYIO TO3HMIIMIO TIO OTHOIICHHIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;



YMEHUE  YUYUTBIBAaTh B  CBOUX JCUCTBUSX  HEOOXOJUMOCTh  KOHCTPYKTHBHOI'O
B3aMMOJICHCTBUS JIIOJCH ¢ pa3HBIMU yOEXKIEHUSMHU, KYJbTYPHBIMUA EHHOCTSMU U COLUAIBHBIM
MI0JIOKEHUEM;

FOTOBHOCTh K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOI'O BBINOJHEHHUS Y4eOHBIX,
[IO3HABATEJIbHBIX M HCCIIEAOBATEIbCKUX 3aJa4, YBAXKUTEJIBHOIO OTHOLIEHUS K MHEHUIO
OTIOHEHTOB MPH 00CYXIEHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOT0 COJIEPIKAHUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU 1E€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON IPAKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HAapoJy, 4yBCTBAa OTBETCTBEHHOCTH Iepel PonMHON, TOpAOCTH 3a CBOM Kpai, CBOIO
Ponuny, cBOH A3bIK U KYJIBTYPY, IPOLIIOE U HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHE K MPUPOJAHOMY HACIEIWI0 M IAMITHUKAM IPUPOJIBI,
JnocTuxkeHusIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OLIEHWBATh BKJIAJ POCCHUUCKUX YYEHBIX B CTAaHOBIIEHWE M pa3BUTHE
O1oJ0ruM, TOHUMaHMs 3Ha4€HUs1 OMOJIOTUH B IO3HAHUM 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00IIeCTBa;

uzeiHas yoexx1€HHOCTb, TOTOBHOCTb K CIIY’KE€HHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMA:

OCO3HaHUE AYXOBHBIX LIEGHHOCTEH POCCUKCKOr0 HApOAa;

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOT0 MIOBECHMUS;

CIIOCOOHOCTh OIICHHBATh CUTYAIMI0 M IMPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSCH
Ha MOpaJIbHO-HPAaBCTBEHHbIE HOPMBI U 1IEHHOCTH;

0CO3HaHME JIMYHOT'O BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OYYIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOIMTENSM, CO3/JaHHUI0O CEMbHM Ha OCHOBE
OCO3HAHHOTO NPHUHSTHS LIECHHOCTEW CEMEWHOM XU3HU B COOTBETCTBUHU C TPaJULUSAMH HapOAOB
Poccuu;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYas 3CTETUKY ObITA, HAYYHOTO U TEXHUYECKOIO
TBOpPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIIEHHUH;

MOHMMAaHNE YMOLIMOHAJIBHOTO BO3AEUCTBUS )KUBOU NPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXECHHMIO B pa3HbIX BHJAX MCKYCCTBA, CTPEMJICHUE IPOSBIIATH
KayecTBa TBOPUYECKON JIMUYHOCTH;

5) ¢musuyeckoro BocnuTaHus, (OPMHPOBAHMSA  KYJBTYPbl 310pPOBbS H
IMOLMOHAJIBLHOIO 0JIAroOnoJay4usi:

MOHMMAaHME U peau3alys 3/10poBoro U 0e30macHoro odpasa *KHU3HH (370pOBOE MUTAHHE,
coOrofieHre TUTHEHUYECKHUX MPaBWJI U HOPM, COalaHCUPOBAHHBIM PEKUM 3aHATHH M OTIbIXa,
peryisipHas (u3MuecKash aKTUBHOCTH), OEpEeKHOro, OTBETCTBEHHOIO W KOMIIETEHTHOTO
OTHOUICHUSI K COOCTBEHHOMY (DPU3MUECKOMY U NICUXHUECKOMY 3/I0POBBIO;

NOHMMaHHE IIEHHOCTH TMPaBWJI HWHAWBUAYAIBHOTO W KOJUIEKTUBHOTO O€30MaCHOTO
MOBE/ICHUS B CUTYaLUSAX, YTPOXKAIOLIUX 3/I0POBbIO U KHU3HU JIIOJIEH;

OCO3HAHHME MOCJIEICTBUM W HENPUATHS BPEAHBIX MPUBBIYEK (YMOTPEOJIECHUS aKOoroJs,
HapKOTHUKOB, KYPEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPY/Yy, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPY10JII001eE;

TOTOBHOCTb K aKTMBHOM JESITEIbHOCTH TEXHOJIOITMUECKON U COLMAIbHOM HANPaBIEHHOCTH,
CIIOCOOHOCTh ~ MHUIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO  BBIMOJHATH — TaKylo
JESATEIIBHOCTD;

MHTEpEC K pa3iuyHbIM chepam nmpodeccHoHaTbHON AeATeIbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHEIH BBIOOp Oyaymieii mpodeccruu U peann30oBbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHbL;



TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHHIO U CaMOOOpa30BAaHUIO Ha MPOTSHKECHUH BCel
KU3HU;

7) 3K0JIOTHYEeCKOTr0 BOCTIUTAHUSA:

9KOJIOTHYECKH 11e1eco00pa3Hoe OTHOIICHHE K MPHUPO/E KaK UCTOUHUKY JKU3HH Ha 3emIe,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBILICHHE YPOBHS SKOJOTHYECKOW KYyJbTYphl: MPHOOpETEHHE OMNbITa IUIAHUPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEICTBUN SISl OKPYKAIOLIEH Cpe/ibl;

OCO3HaHHUE T1100aJIBLHOrO XapaKTepa SKOJOTHYECKUX MPOoOJIeM U MyTel UX pelieHus;

CIIOCOOHOCTH UCIOJB30BaTh MPUOOPETACMbIE TIPU U3YYCHUH OMOJIOTUU 3HAHUS U YMEHUS
IpU pelIeHUU MNpoOJIeM, CBA3AHHBIX C PALMOHAIBHBIM IMPHUPOAOIOJIL30BaHUEM (COOII0IeHUE
MpaBWJI MOBEICHUSI B IMPHUPOJIC, HANPABJICHHBIX HAa COXPAHEHHE PABHOBECHUSI B JKOCHUCTEMAX,
OXpaHy BHJIOB, SKOCUCTEM, OnoCchephl);

AKTHUBHOE HEIPUSATUE JEHCTBUM, NMPUHOCAIIUX BpEI OKPYKAIOIIEH MPUPOIHON cpeje,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUATHBIE HKOJIOTMYECKUE MOCIEACTBHUS MPEIIPUHUMAEMBIX
JICMCTBUN U NPENOTBPALLATh UX;

HAJIMYUE PA3BUTOTO HKOJIOTUYECKOTO MBIIUICHUS, JKOJOTUYECKOW KYJIbTYpPhI, OIBITA
JEATETbHOCTH  SKOJIOTUYECKOM HANpaBJIICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCSI HMH B
MO3HABATE/IbHON, KOMMYHUKATUBHOW M COLMAIBHON MpPakTHKE, TOTOBHOCTH K Y4YacTHIO B
MPAKTUYECKOU IESITEIbHOCTH IKOJIOTMYECKOW HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHHUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKM M  OOIIECTBEHHOW TMpPAaKTUKH, OCHOBAHHOTO Ha JMalore KYyIbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEPILIEHCTBOBAHUE S3bIKOBOM M UNTATEIBCKON KYJIBTYpPbI KaK CpPEJICTBA B3aUMOIECHCTBUS
MEXY JIOJIbMU U TIO3HAHMS MUDA;

MOHMMaHUEe crenupuKu OUONIOTMM KaK HAayKd, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
PAlMOHATILHOTO HAYYHOT'O MBILUICHHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBIeHHs 00 OKpYyKaroleM
MUpEe Kak O €IWHCTBE TMPUPOIBI, 4YelOBEeKa H OOIIecTBa, B TMO3HAHUM MPHUPOIHBIX
3aKOHOMEPHOCTEN U PEIICHUH MPOOJIeM COXpaHEeHUSI IIPUPOTHOTO PAaBHOBECHS,

yOeXAEHHOCTh B 3HAYUMOCTH OUOJIOTMH AJII COBPEMEHHOW IMBHIM3ALNN: OOECTICUeHUs
HOBOTO YpPOBHS Pa3BUTHSI MEIUIIMHBI, CO3/IaHUE TMEPCIEKTHUBHBIX OMOTEXHOJOTHUN, CIOCOOHBIX
peliaTh pecypcHble MpoOIeMbl pa3BUTHS YeJIOBEUECTBA, MOMCKA MyTel BBIXOAA U3 TI00ATBHBIX
HKOJIOTHYECKUX MPOoOIIeM U obecrieueHus epexoa K yCTOWYMBOMY Pa3BUTHIO, PAIMOHATBHOMY
HCTIOJIb30BAaHUIO TIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B TOJIYYCHHH OMOJIOTMYECKUX 3HAHWU B IEJSX TOBBIIIECHUS OOIICH
KYJIBTYPbI, €CTECTBEHHO-HAy4YHOH TPaMOTHOCTH, KaK COCTAaBHON 4YacTH (PYHKIHMOHATHHON
rPaMOTHOCTH o0y4arouuxcs, GopMUpyeMoil pu U3ydeHUU OUOJIOTHH;

MOHUMAaHUE CYIIHOCTH METOJOB IO3HAHMS, MCIOJb3YEMbIX B €CTECTBEHHBIX HAyKaXx,
CITOCOOHOCTH HCIOJIb30BaTh TMOJy4yaeMble 3HAaHUS [UIS aHalu3a W OOBSICHEHUS SBICHUUN
OKPYKAIOIIeT0 MHUpa W MPOUCXOIAIMIMX B HEM HW3MEHEHUH, YMEHHE JenaTh 00OCHOBAHHBIE
3aKJTIOYEHUST HAa OCHOBE HAYYHBIX (DAKTOB M HMMEIONMIMXCSA JaHHBIX C IIEJBI0 TOJYYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CITOCOOHOCTh CaMOCTOSITEIPHO KCIOJb30BaTh OHOJIOTMYECKUE 3HAHUS JUISI PEIICHHS
po0JieM B peabHBIX )KHU3HEHHBIX CUTYAIIHSIX;

OCO3HaHHE IIEHHOCTH HAayYHOH NeATeNbHOCTH, TOTOBHOCTh OCYIIECTBISATH MPOEKTHYIO U
MCCJIEI0BATENbCKYIO ICSITENIbHOCTh UHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUI0O U CaMOOOPa30BaHMIO, K
AKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAaHUU 10 OHOJOTUU B COOTBETCTBHH C JKU3HCHHBIMU
MOTPEOHOCTSIMHU.



METAINPEIMETHBIE PE3YJIbTATHI

MertamnpenMeTHbIe pe3ylbTaThl OCBOCHHUS yueOHOro mpeamera «buosorus» BKIIOYAIOT:
3HaYuMble i1 (OPMHUPOBAHHS MHPOBO33PEHHS OOYYAIOIIMXCS  MEXKIUCIUIUIMHAPHBIC
(MeXmpenMeTHbIe) 00LIeHayUHbIE TIOHATHS, OTPAKAIOLINE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUpa
U crienu(UKy METO/I0B IMO3HAHUs, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHS,
SBJICHHE, TPOIeCC, CHCTEeMa, HAay4HbId (DaKT, MPUHIUIN, TUMIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIeOBaHUEe, HAOIIOJEeHUE, W3MEpPEHUE, SKCIEPUMEHT U JPYTHX), YHHUBEpCaJbHbIC
yueOHble NeiicTBUs (TO3HABaTeNbHbIC, KOMMYHUKATUBHBIC, PErYJISATUBHBIC), 00ECICUNBAIOIINE
dbopMupoBaHue (QPYHKIMOHAIBHON I'PaMOTHOCTH U COIMAJIbHOM KOMIETEHLHU O00YyYaroluxcs,
CIIOCOOHOCTh o0yJaromuxcs HCII0JIb30BaTh OCBOCHHBIE MEXIUCIUIUTMHAPHEIE,
MHUPOBO33PEHYECKUE 3HAHUS M YHHUBEpCaJbHble YyueOHBbIE JAEWCTBUS B I103HABATEIbHOU U
COLIMAJIbHON ITPAKTHKE.

MetanpeameTHble pe3ylbTaThl OCBOSHHUS MPOrPaMMBbI CPETHEro 00Iero oodpazoBaHUs
JIOJKHBI OTPaXKaTh:

OBgi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMH A€l CTBUIMMU:

1)0a30Bble JIOTHYeCKHUE JeiicTBUS:

CaMOCTOSITENIbHO (POpPMYIMpPOBaTh M aKTyalU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIONIb30BaTh TPU OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBINUICHHS (aHalu3a,
CHHTE3a, CpaBHEHHSA, KIACCU(PHUKAINH, OOOOIIEHHs), PACKPBIBATh CMBICT OHOJIOTMYECKHX
MOHSTHN (BBLIEIATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATH CBSI3U C APYTUMU MOHATUSIMH);

OTIpeNeNATh EeNU ACATENbHOCTH, 3ajJaBas IMapaMeTpbl M KPUTEPUH HX JOCTHIKEHHS,
COOTHOCHTD PE3YJIbTaThl A€ATEIbHOCTU C TOCTABJICHHBIMHU LENISIMHU;

UCIIOJIb30BaTh OMOJIOTMYECKHE MOHSATHUSI JUIsl OObACHEHUs (AKTOB M SIBICHUN >KUBOU
MPUPOJIBI;

CTPOWUTH JIOTUYECKHE pacCyXIeHUs (MHAYKTHBHBIE, ICTyKTHBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHUPOBATH
BBIBOIBI M 3aKJIIOUCHHS,

IPUMEHATh CXEMHO-MOJIENIbHBIE CPEACTBA JUIsl MPEJICTaBICHHs CYLIECTBEHHBIX CBA3eH U
OTHOIIIEHUN B M3y4aeMbIX OMOJOTHYECKUX OOBEKTaX, a TAKXKe MPOTUBOPEUUM Pa3HOTO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOUHUKAX;

pa3pabarbIBaTh TUIAH PEUICHUS MPOOJIEMBI ¢ YIETOM aHaJIM3a UMEIOIINXCS MaTEPUATBHBIX
U HEeMaTepHaJIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBHI B JESTEIHHOCTh, OIICHUBATh COOTBETCTBHE PE3YJIHTATOB IEISM,
OLIEHUBATh PUCKH MOCIEICTBUI NEATEIbHOCTH;

KOODJMHUPOBATh W BBIIOJHITE pPAa0OTy B YCIOBUSIX pPEaJbHOTO, BHPTYAJIBHOTO U
KOMOWHHUPOBAaHHOTO B3aUMOJCHUCTBUS;

pa3BUBATh KPEATHBHOE MBINUICHUE MTPH PEIICHUH )KHU3HEHHBIX TPOOIIEM.

2)0a30Bble HCCJIE0BATEIbLCKHE 1eHCTBUSA:

BJIAJICTh HaBBIKAMHU YUEOHO-HMCCIIEIOBATENBCKON U MPOEKTHOW JEATEILHOCTH, HaBBIKAMHU
pasperieHust npoodsieM, COCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pemeHHsT MPAKTHYECKHX 3a/1a4, TPUMEHEHHIO Pa3IMYHbIX METOJOB TIO3HAHUS;

UCITOJIb30BaTh PA3UYHbIe BUJBl JEATEIBHOCTH IO TOJYYEHHIO HOBOTO 3HAHUS, €ro
MHTEPIIpETAllUY, MPEoOpa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE NPHU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX POCKTOB;

dbopMupOBaTh HAYYHBIA THI MBIIIJICHUS, BIaJ€Th HAYYHOH TEPMUHOJIOTHEH, KIIIOUEBBIMU
MOHITHSIMA U METOJIaMU;

CTaBUTh W (OPMYIMPOBATh COOCTBEHHBIE 3a7a4l B 00pa30BATEIbHOW JESITEIBHOCTH M
JKU3HEHHBIX CUTYaIUsX;



BBISBIISITh TPUYMHHO-CIICACTBEHHBIC CBSI3M M aKTyalM3UpOBaTh 3ajJady, BBIJBUTATh
TUIoTe3y €€ pelleHMs, HaXOAWUTb AapryMEHThl [Uli JO0Ka3aTelbCTBA CBOUX YTBEPXKICHMI,
3aJaBaTh apaMeTPbl U KPUTEPUU PELICHUS,

aHAJIM3UPOBaTh IIOJIyYEHHbIE B XOJ€ pELICHHWs 3aJaud Ppe3yJbTaTbl, KPUTHYECKU
OLIGHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHHE B HOBBIX YCIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM, OL€HUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIISITh II€JICHANIPABICHHBIN IMOMCK IEPEeHOCa CPEACTB U CIOCOOOB JEHCTBUS B
npo¢eCCHOHATIBHYIO Cpeay;

yMETh TEPEHOCUTh 3HAHWS B  IIO3HABATEIBHYID M  MPAKTHUYECKYI0  00IacTH
KHU3HEIEATEIIHOCTH;

YMETh HHTEIPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JI1acTei;

BBIJIBUI'aTh HOBbIE WJEM, NpPEJIaraTb OpPUTMHAIbHBIE IOJXOAbl U PELICHUs, CTaBUTh
po0JIEMBI U 3a/1a4M, JOMYCKAIOUINE aJbTEPHATUBHBIE PEIICHNUS.

3) pabora ¢ undgopmanmeii:

OpUEHTUPOBATLCS B PA3IUMYHBIX MCTOYHMKAX HMH(OpMaLUU (TEKCTe yueOHOro mocolus,
HAY4YHO-TIOMYJISIPHON JHUTepaType, OMOJOrMUECKUX CIOBapsX M CIPaBOYHHMKAX, KOMIIBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHAIM3UPOBaTh HH(OPMALMIO DPA3NIMYHBIX BUIOB U (QOpM
IPECTaBICHUs, KpUTUUYECKU OLIEHUBATh €€ J0CTOBEPHOCTh MU HEIPOTUBOPEUUBOCTb;

(GopMynupoBaTh 3ampochl W NPUMEHATH pa3jIMyYHblE METOAbI IpPU IOHCKE U O0TOOpe
O6uonornyeckoit HHGopMaIK, He0OX0IMMOM /IS BHIIOJTHEHUS y4eOHBIX 3a/1a4;

nproOpeTaTh ONBIT KCHOJIB30BAHUA HH(POPMAMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOI'O UCIOJIb30BAHUS PA3JIMYHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJIbHYIO (OpMYy MpeACTaBIeHUS OHOIOrHYECKON
uHpopManuu (cxembl, rpaduKu, TuarpaMMsbl, TaOJIHIIbI, PUCYHKH U APYTOE);

UCIIOJIb30BaTh HAy4YHbIN $3bIK B KauecTBE CpeACTBa HpH paboTe C OHOJOrH4ecKon
uHpopMaLrell: TpUMEHATh XUMHUYECKHe, (PU3NYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dbopmysel, a0OpeBUaTypy, HOMEHKJIATypy, HCIOJb30BaTh U MPeoOpa3OBBHIBATH 3HAKOBO-
CHUMBOJIMUYECKHE CPEJCTBA HATJISAHOCTH;

BJIAJIETh HABBIKAMU PACIO3HABAHUS H 3alIMTHl WHpOpMaNuU, HWHOOPMAIIMOHHON
0€3011aCHOCTH JTMYHOCTH.

OsJaieHne YHUBEPCAILHBIMH KOMMYHUKATHBHBIMH 1€l CTBUSIMU:

1)o01menue:

OCYIIECTBIISATh KOMMYHHUKAIIMN BO BCEX C(epax KU3HU, aKTUBHO y4acTBOBATh B JHAJIOre
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XJIaeMoll TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKA3bIBATh
CYXKICHHsS] OTHOCUTEJIbHO BBIMOJHEHHs] Mpe/yiaraeMoi 3aJadyd, YYWUThIBaTh HWHTEPEChl U
COIJIACOBAHHOCTH TO3ULUH JIPYTUX YUACTHUKOB JMAJIOTa WIH JUCKYCCHH);

pacrio3HaBaTh HEBEpOaJbHBIE CpeJCTBAa OOIICHMs, MOHMMATh 3HAYEHHE COIMAJIbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(QIIMKTHBIX CUTYallud, YMETh CMATYaTh KOH(PIUKTHI U
BECTH MEPErOBOPHI;

BJIAJICTh PA3IUYHBIMU CIIOCOOAMU OOIIEHHS M B3aUMOJICHCTBUSA, MOHMUMATh HaMEpPEHUs
JIpYTHUX JIOAEH, MPOSBIATh YBaKUTEIbHOE OTHOLIEHHE K COOECeHUKY U B KOPPEKTHOM (opme
(bopMyIHpOBaTH CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraThb CBOI TOUYKY 3PEHHUS C HUCIHOJIb30BAaHUEM S3BIKOBBIX
CPEJICTB.

2)coBMeCTHAas [1eITeJIbHOCTD:

NOHUMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHAHOW M MHIUBUAYaJIbHONH pabOThI IpU
peIIeHNH OMOJIOTHYECKON TTPOOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh IPUMEHEHHS TPYIIIOBBIX
¢dbopM B3aMOAEUCTBUS NIPH PEeLLICHUH y4eOHOM 3a1auu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX NEHCTBHH ¢ yuy€TOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)KI0T0 WIeHA KOJUIEKTHBA;



IIPUHUMATh LEIU COBMECTHOM JEATECIBHOCTH, OpPraHU30BBIBATH M KOOPAUHUPOBATH
JEUCTBUS 1O €€ NOCTHXKEHMIO: COCTaBIAThH IUIAH JEWCTBHUH, PAaclpenciATh PO C Y4ETOM
MHEHHUI yJaCTHUKOB, 00CYKIaTh PE3yJIbTaThl COBMECTHOH paboThI;

OLIEHMBATh Ka4eCTBO CBOETO BKJIAJA U KaKJOr0 Y4aCTHHKA KOMaH/bl B OOLIUI pe3ysibTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeJuiaraTb HOBBIE IIPOEKTHI, OLICHWBATH HACH C IO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIIAATh IMO3UTUBHOE CTPATETMYECKOE IIOBEJEHUE B PA3IMYHBIX CHTyalMsX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATUBHBIM.

Osi1aieHHe YHHBEPCAJIbLHBIMHU PEryISTHBHBIMH JCHCTBUSIMU:

1)camoopranusanus:

UCIOJIb30BaTh OMOJOrMYECKHE 3HAHUS [UI BBIABICHHMS NpoOJIeM M HUX pELIeHHUs B
YKU3HEHHBIX U Y4eOHBIX CUTYalUsX;

BbIOMpPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUU LIEIEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JICUCTBUAX M IMOCTYNKAaxX MO OTHOIIEHUIO K >KMBOW MPHUPOJE, CBOEMY 3I0POBBIO M 3I0POBBIO
OKpPYXKaroIINX;

CaMOCTOSITENIbHO OCYILLECTBIISITh IO3HABATEIbHYIO JESATEIbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBIE 33Jayl B 00pa30BATENbHOM JEATEIBbHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENILHO COCTABJIATH IUIAH peleHHs NpoOiIeMbl ¢ Y4ETOM MMEIOLIUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEIIOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsM;

pacmupsATh paMKH y4eOHOT0 MpeAMETa Ha OCHOBE JIMYHBIX MPEIIOYTEHHIH;

JieNiaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLICHUBATh IPUOOPETEHHBIN OIBIT;

CHOCcOOCTBOBATh (POPMUPOBAHUIO U TPOSIBICHUIO IIMPOKOM SPYIUIMH B Pa3HBIX 00JACTIX
3HaHMUH, TOCTOSTHHO MOBBILIATh CBOM 00pa30BaTENbHbIN U KYIbTYPHBIH YPOBEHbD.

2)CaMOKOHTPOJIb:

JIlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B J€ATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIIAEMBbIX JEHCTBUN
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YIbTaTOB U OCHOBAHUI, UCIIOIB30BaTh NMPUEMBI pedieKcun
JUISL OLIEHKU CUTYaI[H, BBIOOpa BEPHOTO PEIICHMUS;

YMETB OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHUKECHHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX IPU aHAIU3€E PE3YNIbTATOB JEATEIbHOCTH;

3)npunsTHe ce0s M APYrux:

MPUHUMATH ceOsl, MOHUMasi CBOM HEJIOCTaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJINU3€E PE3YJILTATOB AEATEIbHOCTH;

pHU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIINOKU;

pa3BUBATh CIOCOOHOCTH MOHUMATh MHUP C MMO3ULMU APYrOro YeIOBeKa.

IMPEJIMETHBIE PE3YJIBTATDBI

[TpenmerHbie pe3ynbraThl ocBoeHus nporpaMMbl COO mo 6uonoruu Ha 6a30BOM YpOBHE
BKJIIOUAIOT crenuudeckue i ydeOHoro npenmera «bruonorus» HaydHble 3HAHUS, YMEHUS U
CrocoObl JeMCTBUH 1O OCBOCHMIO, WHTEPHpPETAllMM W NpeoOpa3oBaHUIO 3HAHWMA, BUIBI
JIEATEIFHOCTH 110 TIOJIYYCHHIO HOBOTO 3HAHUS M NPUMEHEHHIO 3HAHUHM B Pa3IMYHBIX y4eOHBIX
CUTyallUsX, a TaKKe B PEAIbHBIX >KU3HEHHBIX CUTYaIlUsX, CBS3aHHBIX C Ouomorueir. B
porpamMMe IpeIMETHBIE Pe3yIbTaThl MPEICTABICHBI IO ToaM 00yJIEHHUSL.

[IpenmerHble pe3yabTaThl OCBOGHHs YyueOHoro mnpenmera «buonorusi»y 6 10 knacce
JIOJDKHBI OTPaKaTh:



c(OPMHPOBAHHOCTh 3HAHHM O MECTe M POJIU OMOJOTHMHM B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (DOPMHpPOBAaHMH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTUHBI MUpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHIX U 3apyO0eKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouosnoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeIICHUS )KU3HEHHbIX 3a/1a4;

YMEHME PacKpbIBaTh COJEPKAHUE OMOJOTMYECKMX TEPMUHOB U IOHATUM: )KU3HB, KJIETKa,
opranusM, Merabosm3M (OOMEH BEIIECTB M IPEBpAIllCHHE JSHEPrHH), TOMEOCTa3
(camoperynsuusi), YpOBHEBas  OpraHu3alMs  JKUBBIX  CHUCTEM, CAMOBOCIPOM3BEICHHUE
(penpoaykuusi), HaCJIeACTBEHHOCTh, K3MEHUYUBOCTh, POCT U PA3BUTHE;

YMEHHME M3JaraTb OHOJOTMYECKHE TEOPUM (KJIETOYHAs, XpPOMOCOMHAasi, MyTalllOHHas,
IEHTpaJbHAsl JOTMa MOJIEKYJIsIpHOUM Owmosoruu), 3akoHel (I'. Mennens, T. Moprana, H. N.
Baguiosa) u yueHus (0 eHTpax MHOT00Opa3us M MPOUCXOKICHUS KyJIbTYypHBIX pacteHuit H. U.
BagunoBa), onpeaensTe rpaHUIbl KX IPUMEHUMOCTH K )KHBBIM CUCTEMAaM;

yYMEHHUE BIaJIeTh METOJaMH HAyYHOTO MO3HAHUS B OMOJIOTMU: HAOIIOACHUE W ONMHCAHHE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHUI, OpraHu3alus ¢ MPOBEAEHHE OHOJIOTHYECKOro
HKCIEPUMEHTA, BBIIBH)KEHUE TMIIOTE3bl, BBISBICHHUE 3aBUCHUMOCTH MEXAY HCCIETyEMbIMU
BEJIMYMHAMU, OOBSICHEHHE TOJYYEHHBIX PE3yJIbTaTOB, HCIIOJIb30BAHHBIX HAYYHBIX MOHATHUH,
TEOpUH U 3aKOHOB, YMEHHE JI€JIaTh BbIBOJIbI HA OCHOBAHUU IOJYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIICISATH CYHICCTBEHHBIC MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U IYKApHUOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOUYHBIX OPTaHU3MOB, OCOOCHHOCTH IMPOIIECCOB: 0OMEHa BEIIECTB U
MpeBpalleHus] YHEPruu B KIIETKe, (OTOCHHTE3a, TUIACTUYECKOrO0 M IHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILIOJI0TBOPEHUS, Pa3MHOKEHMSI, NHIUBUAYAIbHOIO Pa3BUTHUS
opraHu3ma (OHTOTCHE3);

YMEHHME MPUMEHSATH MOJTY4YEHHbIE 3HAHUS N7 OOBSCHEHUS OMOJIOTMYECKUX IMPOILIECCOB U
SIBJICHUH, ISl IPUHATHS NPAKTUYECKUX PELICHUH B MOBCEIHEBHON KHU3HHU C 1IeJIbI0 00eCTIeYeHUs
0€30MacCHOCTH CBOEr0 3JI0POBbS U 37I0POBbSl OKPYKAIOWIUX JIIOJIEH, COOJIIOJIEHUs HOpM
IPaMOTHOTO TMOBEJEHHUs B OKpYXalleil NpUponHOH cpene, MOHMMaHUE HEOOXOIMMOCTU
MCIIOJIb30BaHUsl JOCTUKEHUH COBPEMEHHON OMOJIOrMM U OMOTEXHOJIOTUH I PalliOHaIbHOIO
IPUPOIONOIB30BAHUS;

YMEHHME pelllaTh »JJIEMEHTapHble TIE€HEeTHYECKHE 3aJadyl Ha MOHO- U JUTHOpUAHOE
CKpelIMBaHNe, CLETUIEHHOE HaclleI0BaHHE, COCTaBIATh CXEMbl MOHOTHOPUIHOTO CKPEIIMBAHUS
JUISL TIpe/icKa3aHus Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINIOJHATH JTA0OPATOpHbIE U MPAaKTHUYECKHE pabOThl, COOMIOAATh MpaBUia MPU
pabote ¢ yueOHBIM U JIa0OPATOPHBIM 00OPYI0BAHUEM;

yYMEHUE KPUTHYECKH OILIEHMBAaThb U WHTEPHPETHPOBATH HH(OPMAIUIO OHOIOTHYECKOTrO
CoJlep’KaHusl, BKIJIIOYAIOIIYIO TICEBJOHAyYHbIE 3HAHHUS M3 Pa3jIMYHbIX HMCTOYHUKOB (CpencTBa
MaccoBOW MH(pOpMAIMK, HAYYHO-TIONYJISIPHBIE MaTepHalibl), STUYECKHE ACHEKThl COBPEMEHHBIX
HCCIIEAOBAHUN B OMOJIOTUY, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/aBaThb COOCTBEHHBbIE NHCbMEHHBIE U YCTHBIE COOOIIeHHs, 00o00Imas
OMOJIOTHYECKYI0O HMH(POpPMAIMI0 M3 HECKOJbKUX HMCTOYHMKOB, TIPaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN anmapaT OMOJIOTHH.

[IpenMeTHbIe pe3ynbTaThl OCBOCHUs yuyeOHoro mnpeamera «buonorus» 6 11 knacce
JIOJKHBI OTpaXaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ U POJM OMOJIOTUHM B CHUCTEME HAay4yHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (D)OPMUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAYUYHOW KapTHUHBI MHpa U
HAyYHOTO MUPOBO33pPEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
O6uonoruu, pyHKIIMOHAIBHOM IPaMOTHOCTH YeJIOBEKa Ul PELIeHUs ) KU3HEHHBIX 3a/1a4;

YMEHHE PaCKphIBATh COJIEPKaHUE OMOOTHYECKIX TEPMUHOB U TMOHSATHI: BU, MOMYJISIIHS,
reHo(OHA, SBONIONHS, [BWXKYIIUE CHIBI ((aKTOpbl) D3BOJIONUHU, MPUCTIOCOOIEHHOCTD
OpraHM3MOB, BHJ000pa3oBaHUE, JKOJOrHYeckue (HaKTOpbl, HSKOCUCTEMAa, MPOAYLEHTHI,
KOHCYMEHTBI, PeYIIEHTHI, LIENH MUTaHUs, SKOJIOrnyecKas nupaMua, ouoreoueHos, onocgepa;



yMEHUE WH3/Iaratb Ouonorndeckue Teopuu (dBomonuoHHas Teopus Y. lapBuHa,
CHUHTETHYECKasi TEOPUs IBOJIIOLIMH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apojsiiieBoro cxojactsa K. M.
bapa, uepenoBanus riaBHbIX HampaBieHuid U nyrted 3Bomonuu A. H. CeBepuosa, yueHus o
6uochepe B. U. BepHasckoro), onpenensTe rpaHULbI UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHUE BIaJeTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTWMHU: HAOIIOJCHUE U ONMHCAHUE
KHUBBIX CHCTEM, IPOLIECCOB M SBJIECHUH, OpraHusalys M I[POBEJCHHE OHOJIOIMYECKOro
OKCIIEPUMEHTA, BBIIBM)KEHUE TMIIOTE3bl, BBISIBICHHE 3aBUCUMOCTU MEXAY HUCCIEIyEMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOJIyYE€HHBIX DPE3YJIbTaTOB, MCIIOJIb30BAaHHBIX HAYYHBIX MOHATHMH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BbIBO/bl HA OCHOBAHUU IOJYYEHHBIX PE3YJIbTAaTOB;

YMEHUE BbIIENSTh CYIIECTBEHHbIE IPU3HAKH CTPOEHUS OMOJOIMUECKUX OOBEKTOB: BHUJIOB,
HOMYJSIUA, TMPOAYIEHTOB, KOHCYMEHTOB, pPEIYIEHTOB, OHOTCOIEHO30B U HIKOCHUCTEM,
OCOOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOM  M3MEHUYMBOCTH, €CTECTBEHHOIO  0TOOpa,
BHUJI000pa30BaHusl, MPUCIIOCOOIEHHOCTH OPraHU3MOB, JEHCTBHS IKOJIOTMYECKUX (PaKTOPOB Ha
OpPraHM3MBl, IEPEHOCA BEIIECTB M MTOTOKA PHEPIMH B 3KOCUCTEMAX, aHTPOIIOI€HHBIX U3MEHEHUN
B DJKOCHCTEMax CBOEH MECTHOCTHM, KpPyroBOpOTa BEIIECTB M OMOr€OXMMMYECKHUX LHKIOB B
ouocdepe;

yYMEHHUE TPUMEHSTH MOJTy4YEeHHBIC 3HAHUS Ui OOBSICHEHUs OMOJOTHMYECKHX IMPOIECCOB U
SIBJICHUM, /IS IPUHATHUS IPAKTUYECKUX PELICHUH B IOBCEIHEBHON )KU3HHU C 1I€JIbI0 00ecTIeYeHus
0€30MacCHOCTH CBOErO 3JI0POBbS U 37I0POBbSl OKPYKAIOLIUX JIIOJIEH, COOJIIOJIEHUs HOpM
IPaMOTHOTO IMOBEJIEHHUs B OKpYXawlleil NpUpoIHON cpele, MOHMMaHUE HEO0OXOIMMOCTU
MCIIOJIb30BaHUs JOCTUKEHUU COBpEMEHHOM ouonorun JUTSI PalMOHAIBLHOTO
IIPUPOIONOJIB30BaAHUS;

YMEHHME pellaTh 3JeMEHTapHble OMOJOTMYECKHE 33a/Jayd, COCTaBJISATh CXEMBl IEepeHoca
BEIIIECTB M SHEPIUU B SKOCUCTEMaX (L[eNH MUTAHUA);

YMEHME BBINOJIHATH JTAOOPATOpHbIE M IpPAaKTHUeCKHe paboThl, cOOI0aTh MpaBuia MpU
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHME KPUTHYECKH OILIEHMBATh M HHTEPIPETHUPOBATh HH(OpPMALNIO OHOJIOTrHYECKOIrO
COJIepKaHUs, BKJIIOYAIOLIYIO ICEBAOHAYYHbIE 3HAHWUSA W3 Pa3IMYHBIX HCTOYHHUKOB (CpeacTBa
MaccoBOM HWH(OpMaIMK, HAY4YHO-TIOMYJSPHBIE MaTepHalibl), paccMaTpuBaTh TJIO00ATHHBIC
HKOJIOTHYECKUE MPOOIEMBbI COBPEMEHHOCTH, (DOPMUPOBATh MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3UIHIO;

YMEHHE CO3/aBaThb COOCTBEHHBbIE NHCbMEHHBIE U YCTHBIE COOOIIeHHs, 00o0Imas
OMOJOTMYECKYI0 HMH(POpPMAIMI0 M3 HECKOJBKMX MCTOYHHMKOB, TI'PaMOTHO HCIOJIb30BaTh
NOHATUIHBIN anmapat OUOJIOTHH.



TEMATHYECKOE INTAHUPOBAHUE
10 KJIACC

KosaunvecTBoyacoB JJIeKTPOHHbIE
Ne HaumenoBaHnuepasieioB u (wnbpoBbIe)
n/n TEeMIIPOrpaMMbl Bcero Kontpoububiepadorsl  [IpakTnuecknepadoThl 0BpasoBaTeNbHbIEPECYPChI
bubmuoreka [JOK
. buosorusxaxuayka 2 05 https://m.edsi.ru/7f4lc292
2 ’KuBbIe CHCTEMEBI U UX 1 bubmuorexa [JOK
OpraHu3aIus https://m.edsoo.ru/7f41¢c292
3 XVMHUYECKUI COCTaB U CTPOEHUE 8 1 bubnnorexa [HOK
KJIETKH https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 IKU3HENeATEILHOCTLKICTKHY 6 1 https://m .edsg) Tu/7f41c292
5 Ezﬁizijﬁfﬁe pa3BUTHE 5 1 bubmiorexa [JOK
OpraHH3MOB https://m.edso0.ru/7f41¢c292
6 HacnencTBeHHOCTH U 8 1 15 bu6nmoreka [JOK
U3MEHYMBOCTHOPTaHH3MOB https://m.edso0.ru/7f41¢c292
7 Cenekusopranu3mMoB. 3 bubnuotexa [JOK
OCHOBBIOMOTEXHOJIOTHH https://m.edso00.ru/7f41¢c292
8 O060011eH1e U TOBTOPEHUE TIO 1 1 bubnmnorexa [JOK
TeMaM https://m.edso0.ru/7f41¢c292
OBUIEE KOJIMYECTBO YACOB I10 34 3 4
[TPOI'PAMME



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

11 KJIACC

KoanuecTBouacon DJIeKTPOHHbIE
Ne HaumenoBanuepasjae/ioB u P —_—
n/n TEeMIIPOrpaMMbl Bcero KonTpoabubiepadorsl IIpakTuyeckunepadoTbl 06PA30BATETBHBICPECYPCHI
bubnuorexa [JOK

IBOMOIHOHHAZOHOTIOT K ? . . https://m.edsg).ru/?f41cc74
Bo3HuKHOBEHME U pa3BUTHE 9 1 05 bubmuoreka [IOK
KHM3HU Ha 3emiie https://m.edsoo.ru/7f41cc74
Opranu3mMsl U 5 1 bubnnoreka [JOK
OKpYy’Karomiascpeia https://m.edsoo.ru/7f41cc74
Coo0miecTBa u 9 1 bubmmoreka [JOK
9KOJIOTHYECKUECHCTEMBI https://m.edsoo.ru/7f41cc74
O06o0011eHre U TIOBTOPEHUE TIO 5 bubnuorexa [JOK
TeMam https://m.edsoo.ru/7f41cc74

OBUIEE KOJIMYECTBO YACOB I10 34 3 25

[TPOTPAMME



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

INOYPOYHOE IINTAHUPOBAHUE

10 KVIACC
Ne KoanuectBo4yacos
Jarau3zyuy  DiaekTpoHHblenn$ppoBbieoOpazoBaTe
n  Temaypoka Bce  Konrpouasnbie  IIpakrnuyeckue CHISI LHBIEPECYPChI
/ ro padoTHI padoTHI
n
bu6mmoreka [IOK
1 Buosiorus B cucteMeHayk 1 https://m.eds00.ru/863e6122https://m.e
ds00.ru/863e632a
MeTo1bl TO3HAHUSA JKUBOM
npupobl. [Ipaktuyeckas
2 pabora Ne 1 «Mcnonb3oBanue 1 05 bubnuorexa [JOK
Pa3InYHBIX METOIOB IIPU ' https://m.edso0.ru/863e6122
W3y4EHUU OMOJIOTHYECKUX
00BEKTOB
3 buonorundyeckue CUCTEMBI, 1 bu6mmoreka [JOK
MPOLIECCHI U MX M3YYCHHE https://m.edso0.ru/863e6564
4 XHUMHUYECKHUM COCTaB KIIETKU. 1 bu6mmoreka [JOK
Bona u MuHepanbHbIe COJIN https://m.eds00.ru/863e674e
5 benku. Coctas u ctpoeHue 1 bubnnoreka [JOK
0enkoB https://m.edso0.ru/863e6b72
DepMeHTHl — OMOJIOTHYECKHE
Karanu3aTopsl. JlabopaTopHas
6 pabota Ne 1 «M3yuyenue 1 05 bubmuorexa [IOK
KaTaJIMTHYECKOW aKTHBHOCTH ' https://m.edso0.ru/863e6b72
(bepMeHTOB (Ha mpuMepe
aMUJIa3bl WM KaTajaasbl)»
bu6mmorexa [IOK
! Yraesoast. Jlammaet . https://m.eds00.ru/863e6870
8 HyknennoBeiekuciaotsr. ATO 1 bubmorexa LHOK

https://m.edso0.ru/863e6d5c¢c



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

9 Uctopus u MmeToabl U3ydeHUs 1 bubmuorexa [JOK
kietku. Knerounasreopus https://m.edso0.ru/863e6e88
10 Knerka xak nenocrtHas xxvuBas 1
cucreMa
CTpoeHue 3yKapuoTHYECKOM
kieTku. JlabopaTopHas pabora
No 2 <<I/I3yIICHI/ICUCTp06HI/I$I Bubmorexa [IOK
11 :HGEOK pagTeHHH’ JKHBOTHBIX, 1 0.5 https://m.edso0.ru/863e6ffOhttps://m.e
PHOOB 1 DAKTCPHH oA ds00.ru/863e716¢
MHUKPOCKOIIOM Ha TOTOBBIX
MHUKpOIIpenaparax u ux
OTIUCAHUE»
12 OOMEHBEIIECTBUITMMETA00ITN3 1 bubnuorexa [JOK
M https://m.edso0.ru/863e766¢
bubmuorexa [JOK
13 | Porocrres. XemocHRTES 1 https://m.edso0.ru/863e7c98
N bubmuorexa [JOK
14 Onepreruteckuiiodmen . https://m.edsoo.ru/863e7aae
JKu3HeHHBIN MK KIETKH.
Jlenenue kiaeTku. MuTo3.
TOpHas Ta Ne
15 fﬁggﬁﬁo;&;e P 1 05 bubmmoreia LIOK
https://m.edsoo.ru/863e7dc4
KJIETKaX KOHUYMKa KOPEeITKa
JyKa Ha TOTOBBIX
MHUKpOIIpenaparax»
16 buocunTe3 6enka. Peakmst 1 bu6mmorexa [IOK
MaTPUYHOTO CHHTE3a https://m.edso0.ru/863e796e
17 Tpancnsauus — 1 bubmuorexa [JOK
OounocuHTe30eKa https://m.edso0.ru/863e796e
18 HexnerounsieopMblKU3HN — 1 bubnnorexka [JOK
BUPYCHI https://m.eds00.ru/863e7540
19 DopMBIpa3MHOKEHUSIOPTAHN3 1 bubnuotexa [JOK



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

MOB https://m.edso00.ru/863e81b6https://m.e
dso0.ru/863e831e
. bubnmoreka [JOK
20 Meiios https://m.edso0.ru/863e7f4a
OO6pa3oBaHue U Pa3BUTHE
ITOJIOBBIX KJICTOK.
O1m1010TBOpPEHUE.
21 Jlaboparopuas pabota Ne 4 0.5 ﬁggg?/(;rfeelijasﬁgﬁm 63081b6
«M3yueHune cTpoeHUs MOJIOBBIX — '
KJIETOK Ha FOTOBBIX
MHUKpOIIpenaparax»
29 NunuBuyansHOEpa3BUTUEOPT bu6mmoreka [IOK
AHU3MOB https://m.edso00.ru/863e8436
I'eneTnka — Hayka o
23 HaCJIe,I[CTBeHHOg;(I/I u Eubmiorexa [JOK
https://m.eds00.ru/863e86f2
U3MEHUYHUBOCTH
3aKOHOMEPHOCTH
24 HACJIE0BAHMS IIPU3HAKOB. bubnnoreka [JOK
MoHorubpuHoe https://m.eds00.ru/863e8878
CKpEIIUBaHUE
JurubpuHoe ckpenBaHue. Buborexa [IOK
25 3aKOH HE3aBHCHMOrO https://m.edso00.ru/863e89a4
HaCJIeI0BaHUS TPU3HAKOB
CremieHHOE HacjeIOBaHHE
npu3HakoB. JlJaboparopHas
paborta Ne 5 «M3yuenue Bubmiorexa LIOK
26 pe3yabTaTOB MOHOTHOPUIHOTO 0.5 https://m.eds00.ru/863e8c60
U TUTHOPUTHOTO — :
CKpEIIUBaHUS Y IPO30(HIIBI HA
TOTOBBIX MUKpPOIIpErapaTaxy
I'enetuka noima. Hacienosanue Bubnuotexa LIOK
27 MIPU3HAKOB, CLICTVICHHBIX C

I1OJIOM

https://m.edso0.ru/863e8c60



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60

N3meHunBOCTE.

Henacnencreennas
M3MEeHYUBOCTb. JlaboparopHas
28 pabota Ne 6. 1 05 bubnmoreka [JOK
N3yuenremoaupuKanoOHHOMH ' https://m.edsoo.ru/863e8efe
3MEHYUBOCTH,
MIOCTPOEHNUEBAPUALIUOHHOT OPSI
Jla ¥ BapUalMOHHOUKPUBOW»
HacnencrBennas
M3MEeHYUBOCTb. JlabopaTopHas Bubnmorexa [TOK
29 padora J:ﬁ‘) 7. «Anams 1 05 https://m.edsoo.ru/863e8efe
MyTaluui y 1po3ohuisl Ha
TOTOBBIX MUKPOIIPEIapaTax
bu6mmoreka [IOK
30 | Teneruxasenoscka . https://m.edso0.ru/863e8d78
O00011IeHIE IO TEME
31 «HacnencTBeHHOCTD | 1
M3MEHYMBOCTh OPTaHU3MOB»
32 Cenekmus Kak HayKa U 1 bubnnoreka [JOK
nporecc https://m.edso0.ru/863e9214
3 cenommt pacremin ) Bubmorera LIOK
https://m.edso0.ru/863e9214
JKUBOTHBIX
34 bHOTEXHOIOTUAKAKOTPACIIBIIP 1 bubnuoreka [IOK
OW3BOJICTBA https://m.edso0.ru/863e9336
OBUIEE KOJIMYECTBO YACOB 34 4

I10 ITIPOT'PAMME



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

11 KJIACC

Ne KonunyecTtBouacoB
Haram3ydy  DJekTpoHHblenu(ppoBbICOOpPa3OBAT
1/ Temaypoxka Bce  KoHTpoJubHbie IIpakTHyeckue f— eTbHBIEPECYPChI
- ro padoThI padoTshI
DBOIOLHS U METOBI €€ bubnnorexa [{OK
! U3YUCHUS 1 03.09.24 https://m.edsoo.ru/863ea20e
2 Ucrtopus pa3Butus 1 10.09.24 bubnnoreka [JOK
HPE/ICTABICHUIN 00 IBOIIOLIUH T https://m.edso0.ru/863e9570
bubnunoreka LIOK
3 Mukpoosomons . 17.09.24 https://m.edsoo0.ru/863e9cle
ITonmynsauus xkak
JJIEMEHTapHas €UHUIIA BUJA
u sBosroruu. JlaboparopHas bubnnorexa [JOK
4 pabota Ne 1 «CpaBHenue 1 05 24.09.24 https://m.edso0.ru/863e99c6
BUJIOB 110 MOP(OJIIOTUYECKOMY
KPUTEPUIO»
JBIOKYyIIME CUIIBI
bu6nmorexa LIOK
5 (ameMeHTapHbIe PaKTOPHI) 1 01.10.24 hitps://m.eds0o.ru/863e9dad
IBOJIIOLIMH
EcrecTBeHHsblIi 0TOOp U ero bubmuoteka [IOK
6 bopmbl 1 08.10.24 https://m.edsoo.ru/863e9ed0
Pe3ynbTatel sBOIIONMN:
IpUCIIOCOOTIEHHOCTh
OpraHU3MOB U
BU000pa30BaHUE. bubmuorexa [IOK
! Jlabopatopuasipabota Ne 2 1 0.5 151024 https://m.edsoo.ru/863e9fde
«OnucaHuenpucrnoco0IeHHOC
THOpPraHu3Ma U
€€0THOCUTEJIbLHOTOXapaKTepa»
8 Hanpasnenus u 1 221024 bubmuoteka [IOK

yTUMaKpPO3BOIIOIUU

https://m.edso0.ru/863e9cle



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

9 HeoOpatumocTsaBosonuu 05.11.24

10 Ucrtopus HKU3HU Ha 3emie u 1211.24
METOJIbI €€ N3YUCHUS

11 ['unore3bl npoucxoxaAeHUS 1911.24 Bu6mumoteka [JOK
KHU3HH Ha 3emiie https://m.edsoo.ru/863ea5a6

12 PasButne xn3Hu Ha 3eMiIe O 26.11.24 bu6nmoreka [IOK
spaM | Mepuoiam https://m.edsoo.ru/863ea6be
OCHOBHBIE 3TaITbI BOJTIOIUU
pPacTUTEIBHOTO U KUBOTHOTO
mupa. [IpakTudeckas pabora bubmmoreka [JOK

13 N(_’I; «I/IfyquI/Ie choﬁaeme 05 03.12.24 https://m.edsc])Jé).ru/863ea8bc
OCTAaTKOB PaCTCHUH U
JKUBOTHBIX B KOJUICKIIHSIX)

14 CoBpeMeHHasICUCTEMaOpTaHu 10.12.24 bubmmoreka [JOK
YEeCKOrOMHpa https://m.edsoo.ru/863ea48e
DBOJIIOIUAYEIOBEKA bubnnorexa [JOK

15 (aHTpo;IoreHes) 17.12.24 https://m.edscLi).ru/863eac20

16 JBuxymuecussl (hakTopbl) 24.12.24 bubnmnoreka HOK
aHTpOTIOreHe3a https://m.edsoo.ru/863ead44

17 OCHOBHBIECTATUUIBOTIOIIHY 14.01.25
eJI0BeKa
Yenoseueckue pacel U Eu6anorexa LIOK

18 ngggezl;ble aarratim 210125 https://m.edsc]i.ru/863eaea2

O6o0u1ieHue o Teme

19 «BO3HUKHOBEHWE U Pa3BUTHE 28.01.25
JKU3HU Ha 3emMiie»

20 DKOJIOTUSIKAKHAYKA 04.02.25

21 Cpenpl oOuTaHus u 11.02.95 bubnmnoreka [JOK
9KOJIOrHYecKue (pakToph https://m.edsoo.ru/863eafec

29 AbGuotnueckue GpakTopsbl. 05 18.02.95 bu6muoreka [JOK

JlaGopatopHas pabora Ne 3.

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



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

«Mopdodomnoruueckue
O0COOEHHOCTH pacTEHUH U3
pa3HBIX MECT OOUTAHUSY.
Jlaboparopuas pabota Ne 4.
«BnustHue cBeTa Ha pocT U
pa3BUTHE YSPCHKOB KOJICyCay

23 BuotnueckuedaxkTopsl 25.02.25 ]l’?tPtIS;I:I;I/(r)T:.e;jaS(I)_})(.)rIS/SGBebe 48
DKOJIOTHYECKHUE
XapaKTEPUCTUKH TIOMYJISIIHH.
24 HpaKTI/IIEeCKa}I pabota Ne 2 05 04.03.25
«IToacu€r mnoTHOCTH
MOMYJISILIAKA Pa3HbIX BUIOB
pacTeHun»
CoobmiecTBaOpraHu3MOB — bubmmnorexa LIOK
25 OUOLICHO3 ’ 11.03.25 https://m.edsc?(i).ru/863eb46a
26 DKOJOTUYECKUECUCTEMBI 25.03.25 BI/I6J'I.I/IOTCK8. HOK
(9KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHoBHBIE TIOKa3aTeNn
HKOCHUCTEMBI. DKOJOTUYECKUE Eubmorexa [TOK
21 [THPaMHZEL. 01.04.25 https://m.edscﬁ).ru/863eb5fa
CBOMCTBAYKOCUCTEM.
Cyxkueccus
28 [IpupoIHBIEIKOCUCTEMBI 08.04.25
29 AHTpPOIIOT€HHBIEIKOCUCTEMBI 15.04.25
30 Buocdepa — 22.04.95 bubmuorexa [IOK
riro0anbHasdIKOCHCTEMAa3EMITH https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTHCYIIECTBOBA 29.04.25 bubnuoteka [JOK
HUsiOnochepsl https://m.edso0.ru/863ebd16
30 YenoBeuecTBO B 06.05.25
ouochepe3emnn
33 Cocy1iecTBOBaHUETTPUPOIbI U 13.05.25 bubnmnorexa [JOK



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
https://m.edsoo.ru/863ebd16

YCJI0BCUCCTBA

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

O000111eHUE TEMBI

34 «Coo0uecTBa u 1 20.05.25
3KOJIOTUYECKUE CUCTEMBI»
OBIIEE KOJIMYECTBO YACOB 34 25

[10 [TIPOT'PAMME



https://m.edsoo.ru/863eba1e

HUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETHU
HUHTEPHET
1. Enunast kosutekius LIOP. TIpeamernast kosutekius «buosorusi» http://school-
collection.edu.ru/collection
2.0tkpoIThIN KOJUTeK: bruomorus http://college.ru/biology
3. B momomnis yuutento 6uosiorun: oopazoBarenbHblil caiit MECOH
HI'ITY http://fns.nspu.ru/resurs/nat
4. BuemkonbHas skonorus. [Iporpamma «lllkonbHas skonoruyeckas
uHumratuay http://www.eco.nw.ru
5. Best Guosorust: HaydHO-00pa3oBaTenbHbIi moptan http://www.sbio.info
6. l'ocynapcrBennbiii JlapeuHoBckuit my3seit http://www.darwin.museum.ru
7.)KuBble cyIecTBa: 3JIEKTPOHHAS WIUTFOCTPUPOBaHHas sHIMKIoneaus http://www.livt.net
8.3eleHblil 1IUTI03: MyTEeBOIUTEb 110 dKOoJIorn4eckiuM pecypceam http://zelenyshluz.narod.ru
9. 300K1y0: MEra’sHIUKIONEIHsI 0 )KHUBOTHBIX http://www.zooclub.ru
10.300noruueckuii my3eit B Cankt-IlerepOypre http://www.zin.ru/museum
11. KoHIenuu COBPEMEHHOT0 €CTeCTBO3HAHMS: bHOornyeckast KapTiHa MUpa:
AJIeKTPOHHBIN yueOHuK http://nrc.edu.ru/est
12. JTabopatopus 6otanuku CaHkT-ITeTepOyprckoro ropockoro IBopiia TBOpYECTBA
foHbIx http://www.youngbotany.spb.ru
13. Jlaypeatsl HOOEIEBCKOM pemuH 110 Gusnosoruu U Meauimue http://n-t.ru/nl/mf
14. MeaunuHckas sHIMKIone M. AHaroMmudeckuii atiac http://med.claw.ru
15. Mup *KMBOTHBIX: JIEKTpOHHBIE Bepcuu kaur http://animal.geoman.ru
16.0nopHO-BUTaTEIbHAS CUCTEMA YEJIOBEKA: 00pa30BaTelIbHbIN
caiit http://www.skeletos.zharko.ru
17. Maneonronornueckuii myseir PAH http://www.paleo.ru/museum
18..ITonynsipras sHuumksoneaus «dnopa u dhaynax» http://www.biodat.ru/db/fen/anim.htm
19.ITpupona Kyzbacca. Marepuais miist yautens ouonoruu http://prirodakem.narod.ru
20.ITpo6nemsr 3Bomronmu http://www.macroevolution.narod.ru
21.IIpoext Ecocom: Bcé 06 sxosoruu http://www.ecocommunity.ru
22 ITpoext Herba: 6otannueckuii cepBep MOCKOBCKOTO
yuuBepcutera http://www.herba.msu.ru
23.ITpoexT Forest.ru: Bce o pocuiickux jecax http://www.forest.ru
24 TIpoekt «/lerckuit Dxo—Mubopm» http://www.ecodeti.ru
25.1tunsr Cpenneit Cubupu http://birds.krasu.ru
26. Pacrenus: anekTpoHHbIe Bepcuu kuur http://plant.geoman.ru
27. Penkue u ucuesaromye )uBoTHbIe Poccun u 3apy0esxns http://www.nature.ok.ru
28.Cankrt-IlerepOyprckas 00mecTBeHHAs OPraHU3aIMsI COJEHCTBUS SKOJIOTHUECKOMY
obpaszoanwuto http://www.aseko.ru
29. CoxpaHsieM U U3ydaeM BOJOEMbI: dKosoruueckuii mpoekt http://edu.greensail.ru
30. Teopwust HBOTIONMHU KaK OHA €CTh: MaTepHaJIbI 10 TEOPHH OMOJIOTHYECKOM
sposronnu http://evolution.powernet.ru
31.TpaBsHucteie pacteHuss MOCKOBCKOUM 00JIACTH: OHJIAMH-
crpaBounuk http://www.lesis.ru/herbbook
32.Y4eOHO-BOCIUTATENBHBIN OHOOrHueckuii KoMIuiekcCeBepHOro yueOHOro OKpyra T.
Mockgsi http://biom.narod.ru
33.DenepanbHbIi IETCKUI 9K0JIOT0-0Mooruueckuii nenTphttp://www.ecobiocentre.ru
34.Yapins [lapsun: ouorpadus u kauruhttp://charles-darwin.narod.ru
35.11eHTp OXpaHbl JUKOW MPUPOJBL: MyOuKaimu 1o sxosoruuhttp://www.biodiversity.ru
36.11enTp sxomoruueckoro odpazosanus MI'JIJI(FO)Thttp://moseco.narod.ru
37.Oxonoruueckoe o0Opa3oBaHue IeTel U U3ydeHue npupoasl Poccun.



38.0konornueckuii eHTp «Ikocuctemarhttp://www.ecosystema.ru
39.0nexTpoHHbIN yueOHHK 1o ouoaorumhttp://www.ebio.ru
40.bruomenuuuHcKas oMMIiMana mkoiabHukoBhttp://www.svb-ffm.narod.ru
41.Bcepoccuiickas OJIMMITHAA HIKOJIBHUKOB 110 Omromoruu http://bio.rusolymp.ru
42 .Bcepoccuiickas OJMMITHAIA IIKOJIBHUKOB 110 dKosoruuhttp://eco.rusolymp.ru
43.lucraHiMOHHAs 3KOJIOro-0Moornyeckasl BUKTOpPUHA —T€JIeKOMMYHUKAIIMOHHBIN
obpasoBaTenbHbIN TpoekT hitp://www.edu.yar.ru/russian/projects/predmets/biology
44./IlucTaHUMOHHBIE 3BPUCTUYECKUE OJUMIIAA]IBI 10
ouostoruu http://www.eidos.ru/olymp/bio
45./IucTaHUMOHHBIE 3BPUCTUYECKUE OJTUMITAA/IBI 110
skosorun http://www.eidos.ru/olymp/ecology
46.001epocCcuiicKuii KOHKYPC TIPOEKTOB «3aroBeIHbIC OCTPOBA
Poccuny» http://www.zapovedostrova.ru
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