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INOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mMporpaMmbl MO OHOJIOTMH TEOPETHUECKYIO OCHOBY JUIS OIPEACIICHUS
OIX0/0B K (DOPMHUPOBAHMIO cCoOZep:KaHus YydeOHoro mnpenmera «buonorus» cocraBWIn:
koHuentyanpable nojoxenns @I'OC COO o B3anuM0OOYCIOBIEHHOCTH LENEH, COJEpKaHUS,
pe3yibTaToB O0y4eHUs U TpeOOBAHUH K YPOBHIO IIOJrOTOBKU BBIITYCKHUKOB, IOJIOKEHUS 00
O0MMX LENSIX M MPUHIHUIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CPEIHETO
obmiero obpazoBanus B Poccuiickoit denepanum, a Takxe M0JIOKEHUs 0 crennpuke OMOJIOrHH,
e 3HAYCHWU B IMO3HAHMU >KUBOH MPHUPOIBI M OOECIEUYCHHM CYIIECTBOBAHMS 4YEIOBEYECKOTO
obmiectBa. CorylacHO Ha3BaHHBIM TIOJIOKEHUSM, ONPEACICHBI OCHOBHBIC (DYHKIIMU MPOTPAMMBI
1o 6MoNIOruy U €€ CTPYKTypa.

[Tporpamma mo O6uonoruu AaéT MpEICTaBICHHUE O IENIX, 00 o0mIeit cTpareruu 00y4eHus,
BOCIIUTaHUsI M Ppa3BUTUS oOOydaroIuXcs cpeacTBamMu ydeOHoro mnpenmera «buomorusy,
orpenenser 005f3aTENbHOE MPEIMETHOE COJCp)KaHUE, €ro CTPYKTYpPY, paclpeiesieHue I1o
paszenaM M TeMaM, PEKOMEHAYEeMYIO IOCIeN0BaTeNbHOCTh M3Y4EHHUS y4yeOHOro marepuana ¢
y4€TOM MEXIIPEIMETHBIX U BHYTPHUIPEAMETHBIX CBS3€H, JIOTHKM 00pa30BaTEeIbHOTO TpOIecca,
BO3PACTHBIX OCOOCHHOCTEH 00yJaroLIXCs.

B mporpamme 1o OHONOTMHM TakKe YYUTHIBAIOTCS TpPeOOBaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METalpeJMETHbIM M HPEIMETHBIM pe3yibTaTam oOyueHHs B (HOPMUPOBAHHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOM JAEATEIbHOCTH/ydeOHBIX JeHCTBUI 00yJYaromuxcs 1Mo
OCBOCHHMIO COJIEPKaHMsI OMOJIOrMYECKOro 00pa3oBaHMsL.

B nporpamme no 6uosorum (10—11 kiaccel, 0a30BbIil ypOBEHb) PEaIU30BaH MPUHIIMII
IPEEMCTBEHHOCTH B H3y4YeHUM Ouojioruu, Oiarojapss uYeMy B HeH MpOCMaTpUBaeTCs
HANpaBJICHHOCTh HA Pa3BUTHE 3HAHWM, CBS3aHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUpPOBO33PEHHUS, IIEHHOCTHBIX  OpPHEHTALMH  JIMYHOCTH, HKOJOTHYECKOTO  MBIIUICHHUS,
NPEJICTaBICHU O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpY’Karouei
npupoaHoii cpene. IloaTomy Hapsay ¢ u3ydeHHEM OOLIEOMOIOTHYECKUX TEOpHUH, a Takke
3HAHUH O CTPOCHHH KXHMBBIX CHCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX NMPOTEKAIOIINX B HUX
IPOIIECCOB B TMpOrpaMMe MO OHMOJIOTMM YJEeNeHO BHUMAaHHME HCIOJIb30BAHUIO MOJYYEHHBIX
3HAHUH B IOBCEAHEBHOM JKU3HU ISl PEIICHHS PUKIATHBIX 3a/1a4, B TOM YUCIIe: TPOPUITAKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JIeBaHMH  YEJOBEKa, MEIUKO-TEHETHYECKOro  KOHCYJIbTUPOBAHMS,
000CHOBaHHS IKOJIOTHUYECKH IEIeCO00pa3HOTO TOBEACHUS B OKPYKAIOUIEH MPUPOIHON cpene,
aHau3a BIMSHUSA XO3SHCTBEHHOM JEATEIBbHOCTH 4YEJIOBEKa Ha COCTOSIHHE HPUPOAHBIX U
UCKYCCTBEHHBIX JKOCHCTEM. YCHUJICHHE BHUMAaHHS K MPUKIAJTHOW HANPABIECHHOCTH Y4eOHOTO
npeamera «bHOTIOTHs» MPOJUKTOBAHO HEOOXOIUMOCTHIO 0OECIeueHHs] YCIOBUN JUISl pPELIeHUs
OJTHOW M3 aKTYaJbHBIX 3a/1a4 ITKOJILHOTO OMOJOTHYECKOro 00pa30BaHus, KOTOpask MpeAIoiaraet
dopmupoBaHHe y 00yYaromUXcs CIOCOOHOCTU aaNnTUPOBATbCS K H3MEHEHHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOT'O MHpA.

Buonoruss Ha ypoBHEe cpeaHero oOmiero oOpa3oBaHUs 3aHUMaeT BaxHoe Mmecto. OHa
oOecrieunBaeT (QopMHUpOBaHUE y OOydYalOIIUXCS MPEICTABICHUNH O HAy4yHOM KapTHHE MHpa,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOI MpUpPoOe, €€ OTIIMYUTEIbHBIX MTPU3HAKAX — YPOBHEBOM
OpraHu3alliil W SBOJIIOLUHU, CO3Ma€T YCIOBHS JUISA: TIO3HAHUS 3aKOHOB YKHBOW TPHPOJIBL,
(dopmupoBaHus (PYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pPOBOro M Oe3omacHoro obpasa
KM3HH, YKOJIOTHYECKOTO MBIIICHHSI, IEHHOCTHOTO OTHOIICHUS K )KUBOW MPUPOJIC U YEIOBEKY.

Bonbmioe 3HaueHume OMOJIOTHS HUMEET TaKXkKe JUId pelIeHUs BOCHUTATENbHBIX U
Pa3BUBAIOIINX 3371a4 CPEAHETO OOIIEro oOpa3oBaHMs, cColManu3anuu odyqaronuxcs. 3yuenue
O6uonorun obecrieynBaet yCIIOBUSA ISt ¢dbopmupoBaHus UHTEJUICKTYaIbHbIX,
KOMMYHHUKAIIMOHHBIX U MH(OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKOH KYJBbTYpBbl, CIOCOOCTBYET
MHTETpaluy OMOJIOTHUECKUX 3HAHUHU C TMPENCTaBICHUSAMH U3 JIPYTUX Y4YEOHBIX NPEIMETOB, B
YaCTHOCTH, (PU3UKHU, XUMHUHU U reorpadguu. HazBaHHbIE MON0KEHNUS O NTpeIHA3HAYCHUH Y4eOHOTOo
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npenvera «buoNOTHs» COCTaBUIM OCHOBY JUIS ONPEIENICHUS TOIXOJ0B K OTOOpYy U
CTPYKTYPUPOBAHHUIO €TO COAEPKAHUS, TPEJICTABJICHHOIO B TPOrpaMMe 10 OUOJIOTHH.

OTt60p conepkanus yaeOHOro nipeameTa «bronorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3UIUI KYJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOyYaIOLIUECs JAOKHbI
OCBOUTH 3HAHUS W YMEHHS, 3HAYMMbIC ISl (POPMUPOBAHMS OOIICH KYJIBTYpPBI, OMPEICIISIONINe
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’KaIoLel MNPUPOAHON cpene, BocTpeOOBaHHBIE B
MOBCETHEBHOM JKM3HU U MPAKTHUUECKOU AesTeibHOCTH. Oco00€e MECTO B 3TOM cuUCTEeMe 3HAHUU
3aHUMAIOT 3JIEMEHTBl COJIEpP)KaHus, KOTOphIE CIyKaT OCHOBOM g  (QopMHUpOBaHUS
NPEACTABICHU O COBPEMEHHON €CTeCTBEHHO-HAy4YHOW KapTUHE MHpa M IEHHOCTHBIX
OpHUEHTAIMAX JTUYHOCTH, CIOCOOCTBYIONINX I'YMaHU3alIUK OHOJIOTHYEeCKOro o0pa3oBaHusl.

CTpyKTypHpOBaHHE COJCpXKaHUS y4eOHOro Marepuaga B TporpamMme Mo OHOJIOTHUH
OCYIIIECTBIICHO C YYETOM MPUOPUTETHOIO 3HAUEHUS 3HAHMM 00 OTIMYUTEIBHBIX OCOOCHHOCTSIX
J)KMUBOM TPUPOABI, O €€ YPOBHEBOM OpraHvM3aldd W 3BOJIOUMM. B COOTBETCTBMHM C 3THUM B
CTpYKType y4deOHOro npeamera «buomorus» BBIIEICHBI CIEAYIOIINE COJIepKaTelbHbIe TUHUU:
«buonorus kak Hayka. MeTobl HAy4YHOrO Mo3HaHus», «KileTka kak OMoJorHuyecKas CUCTEMaY,
«Opranu3m Kak Ouosoruyeckas cuctemay, «CuctemMa ¥ MHOroodpaszue OpraHM4ecKoro Mupay,
«IBOIOLUS KUBOU MPUPOJIBD», «IKOCUCTEMBI 1 IPUCYIITE UM 3aKOHOMEPHOCTH.

Llenp u3ydyenus yudeOHoro mnpenmera «buomorus» Ha 0a30BOM YpOBHE — OBIaJICHHE
00yJalOIMUMHUCS 3HAHUSAMH O CTPYKTYPHO-(QYHKIMOHAIBLHOW OPraHU3allid J>KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHrne YMEHHUI UCIOb30BaTh 3TU 3HAHMS JJISl TPAMOTHBIX JIEHCTBHI B
OTHONIICHUH 00BEKTOB )KMUBOW IIPUPOJIBI U PEIICHUS PA3IMIHBIX JKU3HEHHBIX TIPOOJIEM.

JlocTtuxenne 1enu u3ydeHus ydeOHoro mnpenmera «buonorus» Ha 06a30BOM YpOBHE
00ecreunBaeTCs peleHrueM CIAeAYIOMMX 3a/1a4u:

OCBOEHHE OOYYAIOIIMMUCA CHCTEMbl 3HAaHUH O OHOJOTHYECKHX TEOpHUAX, YUCHHSX,
3aKOHAaX, 3aKOHOMEPHOCTAX, TUIOTE3aX, MpaBWjaX, CIyXKalluX OCHOBOW s (opMupoBaHUs
MPEACTABICHUI O €CTeCTBEHHO-HAYYHOW KApTUHE MHUpa, O METOJaX HAy4yHOTO MO3HAHUf,
CTPOCHHMHM, MHOTOO0OpPa3MU M OCOOCHHOCTSIX HUBBIX CHCTEM pPa3HOTO YpPOBHS OpraHHU3allvu,
BBIJIAIOIINXCS] OTKPBITUSAX  COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

dbopmupoBaHre y OOYyYarOUMXCsl MO3HABATEIbHBIX, MHTEIJICKTYAIbHBIX M TBOPYECKUX
CIIOCOOHOCTEH B MpoIecce aHaIM3a JaHHBIX O MYTSIX Pa3BUTHS B OMOJOTHH HAYYHBIX B3IJISJIOB,
UJIeN ¥ TIOJIX0/I0B K U3YyUYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aIUu;

CTaHOBIIEHHE Yy OOydJaromuxcsi oOIe KyabTyphl, (QYHKIHOHAIBHON TIpaMOTHOCTH,
pa3BuUTHE YMEHUN OOBSCHITH W OLIEHUBATH SBJICHUSI OKPYXKAIOIIETO MHUpa KUBOW MPUPOJIBI HA
OCHOBaHWU 3HAHUH U OMBITA, OJYYSHHBIX MPU U3yUYEHUU OUOJIOTHH;

dbopMupoBaHne y OOYYArOUIUXCS YMEHUW HWILTIOCTPUPOBATh 3HAYCHHE OMOJIOTMYECKUX
3HAHUN B MPAKTUYECKON JEATETbHOCTH YEJIOBEKa, PAa3BUTUM COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTHI B arpoONOTEXHOJIOTHH;

BOCIIUTAHHE YOEKIEHHOCTH B BO3MOXHOCTH TIO3HAHUS YEIIOBEKOM JKHUBOW MPUPOJIBI,
HEOOXOIMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIOACHUS STUUECKUX HOPM IMPHU MPOBEICHUN
OMOJOTUYECKHX UCCIICIOBAHMIA,

OCO3HAHWE IEHHOCTH OMOJIOTMYECKUX 3HAHWM JJIsl TIOBBIIICHHUS YPOBHSI IKOJOTHYECKOM
KYJIBTYPBI, U1l JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHUS;

MpUMEHEHNE TPHOOPETEHHBIX 3HAHWW M YMEHUW B TIOBCEJIHEBHOM JKWM3HH ISl OIEHKH
MOCNEACTBUI CBOEH NEATENhbHOCTH MO OTHOIICHHWIO K OKpYXarollel cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHWE U COOMI0IEHNE Mep TPODHUIAKTHKY 3a00IeBaHUH.

B cucreme cpennero obmiero oopasoBanus «buonorusy», nzydaemas Ha 6a30BOM ypOBHe,
ABIIIETCS 00sI3aTENbHBIM Y4E€OHBIM MPEIMETOM, BXOSIIMM B COCTaB MpeIMETHOW oO0nactu
«EcTecTBeHHO-HAYUYHBIE IPEIMETHI.

Jnst m3ydenusi 6uooruyd Ha 6a30BOM YpOBHE CPEIHET0 OO0IIero oOpa3oBaHUsI OTBOJIUTCS
68 yaco: B 10 knacce — 34 gaca (1 yac B Henento), B 11 knacce — 34 gaca (1 yac B Henento).
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COJAEP/KAHUE OBYYEHUA
10 KUIACC

Tema 1. buoJsiorusi Kak Hayka.

Buonorus kak Hayka. CBsi3b OMOJIOTMH C OOINECTBEHHBIMU, TEXHUYECKUMH H JIPYTUMHU
€CTeCTBEHHBIMU HayKaMu, Quiocoduei, 3TUKON, 3CcTeTUKOM u mpaBoMm. Ponb Ouonoruu B
(opMHpPOBaHNN COBPEMEHHON HAy4YHOU KapTHHBI Mupa. CucreMa OMOIOTHIECKUX HaYK.

MeTo b1 TO3HAHUS KUBOU MPUPOABI (HAOIIOIEHUE, SIKCIIEPUMEHT, OIMCaHUe, U3MEpPEHHE,
KJIacCU(UKAIIMsI, MOJISTUPOBAHKE, CTATHCTUYECKAsT 00pabOTKa TaHHBIX ).

JdemoHcTpaumMu:

IToprpersr: Y. {apsun, I'. Mennens, H. K. Konpuos, k. Yorcon u @. Kpuk.

Tabmuie! U cxeMbl: «MeTo/IbI TO3HAHUS )KUBON PUPOIBI.

JlabopaTopHble 1 pakTHYeCKHEe PadoThI:

[Tpaktueckass pabota Ne 1. «lcmonp3oBaHUE pa3IMYHBIX METOJOB MNpPHU HU3YUYECHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

Kupbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosnoruu. OTIu4Me >KUBBIX
CUCTEM OT HEOPTaHUYECKOU MPUPO/IBI.

CpoiicTBa OumocucteM M HX pazHooOpasue. YPOBHU OpraHu3aluu OUOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBbIM,  TKAHEBbIM, OPraHU3MEHHBIM,  MONYJSIIUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemMoHcTpaumMu:

Tabmuiel u cxembl: «OCHOBHBIE TPHU3HAKU KU3HW», «YPOBHU OpPraHHU3AIUU >KUBOU
IPUPOIBI».

O6opynosanue: moaens Monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

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

OyHKIMHM BOJBI M MUHEpalbHBIX BellecTB B KkieTke. [loaaep:kaHne OCMOTHYECKOTO
OanaHca.

benku. CocraB u ctpoeHue 0elIKOB. AMUHOKHUCIOTH — MOHOMEpHI OenkoB. HezameHnmbIe
U 3aMEHHUMbIE€ AMHMHOKHUCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOI
MOJIEKYNbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAs W 4YETBEPTUYHAs CTPYKTypa). XUMHUYECKUE
cBoicTBa OenKkoB. buonornyeckue GyHKIIM OEITKOB.

®epMeHThl — Ouonornueckue kKaranmsaTopbl. CTpoeHHe (epMeHTa: aKTHBHBIA ILIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Butamunpl. OTinuuss  QepMEeHTOB  OT
HEOPTraHWYECKHUX KaTallu3aToOpOB.

YrneBoapl: MOHOCaxapuabl (TJIFOKO3a, pud03a U 1e30KCHpuO03a), Aucaxapuasl (caxaposa,
JIAaKTO3a) W TMOJNHCcaxapuabl (KpaxMmal, TJIHKOTeH, MeJUToNo3a). buomornyeckue QyHKIUN
YIJIEBOJIOB.

Jlunuasl:  TpUraMuepuisl, Qochonunuael, crepouabl. [uapodmibHO-THAPOGOOHBIE
cBoiictBa. buonornueckue ¢pynkuuu aunuaoB. CpaBHEHHE YIIIEBOJOB, OEIKOB U JUIHA0B Kak
VCTOYHUKOB DHEPIHH.

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

[Tutonoruss — Hayka o kierke. KiierouHas Teopuss — mpuMep B3aUMOAECHCTBUS UAEH U
¢bakToOB B HAYYHOM MO3HAHUHU. METO/IbI U3yUEeHUSI KIETKH.



Knerka kak menoctHas >xuBasi cucrema. OO1ie Mpu3Haky KJIETOK: 3aMKHYTasi HapyKHast
memOpana, mosekyinsl JIHK kak reneruueckuii anmapar, cuctemMa CuHTe3a Oelka.

Tumbl KIETOK: JyKapHOTHUYECKass H mIpokapuoruyeckas. OCOOCHHOCTH CTPOEHUS
MPOKapUOTUUYECKON KIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapHOTUYECKON KIICTKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepxHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, MX (YHKIUH.
[Tna3maTtudeckas MeMOpana, e€ cBoicTBa M (QyHknuu. lluTomnmazmMa u €€ OpraHOUIBL
OnnomemOpannbie opraHoubl kietku: DI1C, anmapar ['oabmku, mu3ocomsl. [loayaBTOHOMHBIE
OpraHou/bl KJIETKU: MHUTOXOHAPUH, IMiaacTuibl. IIpomcxoxneHne MUTOXOHIPUM M IUIACTHA.
Bunaer mnactun. HememOpaHHble OpraHOUAbI KJIETKU: pUOOCOMBI, KIIETOYHBINA EHTP, HEHTPUOIIH,
PECHUYKH, KI'yTUKH. DyHKIIMY OPraHOMIOB KIETKH. BritoueHus.

SAnpo — perynsaTopHslif eHTp Ki1eTku. CTpoeHue sapa: saepHas o0oj0uKa, Kaproria3ma,
XPOMAaTHH, AJPHIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JdemoHcTpaumMu:

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

Huarpammbl:  «PacnpeneneHue XUMHUYECKUX 3JEMEHTOB B  HEXHBOM MPHUPOAEY,
«PacrnpeniesieHe XUMAYECKUX 3JIEMEHTOB B )KUBOM MIPUPOAE.

Tabmuer u cxembl: «l[lepuonuyeckas Tabmuia XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOBI», «brnocunTe3 Oenka», «CTpoeHue MoJeKyisl Oenka», «CtpoeHue pepmenTay,
«Hyxneunossle kucnotel. JJHK», «Ctpoenne monekynsl AT®», «CTpoeHHe 3yKapHOTHYECKON
KieTkn», «CTpoeHue XKHUBOTHOM KiIeTKu», «CTpOeHHE pacTUTENIbHOM KiIeTKu», «CTpoeHue
MPOKAPUOTUYECKON KIIETKN», «CTPOCHHE s1/Ipa KIETKN», «Y TIeBOAbY, «JIMnuas».

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJOBaHWE MJisi TPOBEICHUS HAOIIOJCHUH,
U3MEpPEHH, YKCIIEPUMEHTOB, MUKPOIpENapaThl PACTUTENbHBIX, KUBOTHBIX W OaKTepHAIbHBIX
KJIETOK.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopaTopuast pabora Ne 1. «/3ydyeHue KaTaTUTHYECKON aKTUBHOCTH (PEepMEHTOB (Ha
pUMepe aMHIIa3bl MM KaTanas3bl)y.

JlaGopatopnast padora Ne 2. «M3yueHue CTpOeHHUS KJIETOK pACTCHHUH, >XHUBOTHBIX U
OaKTepHii o] MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENaparax U UX OMUCAHUE.

Tema 4. /KuzHeneaTeJIbHOCTDH KJIETKH.

OOmeH BemiecTB, WIHM MeTa0OMM3M. ACCUMWJISAIUS (TJIACTUYECKH OOMEH) U
JUCCUMMIIALINSA (PHEpreTuYecKuii 0OMeH) — IBe CTOPOHBI €IMHOT0 Ipolecca Merabonusma. Poipb
3aKOHOB COXPAaHEHUS BEIECTB U PHEPTUU B TOHUMAHUH MeTab0Inu3Ma.

Tumnber oOMena BemecTB: aBTOTpOodHBIN U reTepoTpodHbii. Pons pepmeHTOB B 00MEHE
BELIECTB U IIPEBPALICHUH SHEPTUU B KIIETKE.

®dotocunre3. CBeroBas u TemMHOBas (Ha3el (orocuHTe3a. Peaknuu ¢doTocuHTE3A.
O dexTuBHOCTH (hoTOCHHTE3a. 3HAUEHHE (POTOCHHTE3A /ISl *KU3HU Ha 3emite. BiusHue ycnoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUH.

XemocuHTe3. XeMOCHHTe3Upylolue Oakrtepun. 3HaUYCHHE XEMOCHHTe3a JIs JKU3HHU Ha
3emute.

OHepreruyeckuii oOMeH B KieTke. PaciieruieHme  BEIIECTB, BBICICHHE U
aKKyMYJINPOBaHHME SHEPTUU B KJIETKE. DTarlbl s3Heprerndyeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucimoponHoe okuciaeHWe, WIM  KJIETOYHOE  JbixaHue. OKHCIUTENbHOE
dbochopunupoBanue. IPPEKTUBHOCTh IHEPTETHIESCKOTO OOMEHA.

Peakuuu wmarpuuHoro cuHresza. leHernueckas wunpopmamms u JHK. Peammzanus
reHeTH4YecKol mHpopmanuu B KiIeTKe. | eHeTHUeCKHil KOJ M €ro CBOMCTBA. TpaHCKPUIILIHS —



matpuunblii cuaTe3 PHK. Tpaucnsnus — 6uocunres 6enka. Dtanbl TpaHcasiuu. Koauposanue
aMUHOKUCIOT. Poib pubocom B GuocunTese Oernka.

Hexnerounsie ¢opmbl ku3Hu — Bupychl. Mcropusi otkpeiTus BupycoB (. W.
NBanoBckuii). OCOOEHHOCTH CTPOSHHUS M KU3HEHHOTO ITMKJIa BUPYcoB. bakrepuodaru. bonesnu
pacTeHHi, )KUBOTHBIX U YellOBEKa, BhI3bIBaeMble BUpycaMH. Bupyc nMMyHoAedunTa 4eaoBeka

(BUY) — Boszoymutenp CIIMJla. OOpatHas TpaHCKPHUIIMA, peBEepTa3a W HHTErpasa.
[TpodunakTrka pacnpocTpaHEHHS BUPYCHBIX 3a00ICBaHHIA.
JdemoHcTpaumuu:

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

Tabmupt u cxembl: «Tunbl  nuTaHus», «Metabomusm»,  «MHUTOXOHAPUNY,
«QHepreTuueckuit oomen», «Xnopormiact», «Dorocunres», «Ctpoenue JHK», «Crpoenue u
dbyHkmonupoBanue reHa», «Cunre3 Oenka», «['eHernueckuit  konm», «Bupycoi»,
«bakrepnodarn», «Ctpoenne wu ku3HeHHbId 1wk Bupyca CIINMJla, OGakrtepuodaray,
«Pemmukanmsa JJHK».

O6opynoBanue: moaenu-anmukauu «Yasoenue [IHK u tpanckpunims», «buocunres
Oenka», «CTpoeHue KIeTKn», Mojiens cTpykTypsl JJHK.

Tema 5. PasMHoOKeHHe U MHANBHIYAJIbHOE PA3BUTHE OPraHU3MOB.

KneTouHslii 1UKI, WM KU3HEHHBIM Uk kietku. MHTepdaza u mutos. IIpouecchr,
npoTekaromue B uHTEpdaze. Permmukamms — peakuuss marpuuHoro cuute3a JHK. Crpoenme
XpOMOCOM. XPOMOCOMHBIN HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TaIIOMIHBIM XPOMOCOMHbBIE
HaOopbl. Xpomatuael. LluTonoruueckue OCHOBBI Pa3MHOXKEHUS U MHJIMBUIYaJIbHOTO PAa3BUTHUS
OpraHU3MOB.

Henenne xnerkn — muto3. Craaum mutosa. Ilpouecchl, mpoucxonsduie Ha pas3HbIX
CTaZuAX MUTO3a. bronornuecknii CMbICI MUTO3A.

[Tporpammupyemasi ru0esb KIETKH — allonTo3.

@opMbl  pa3MHOXKEHHMsSI OpraHu3MoB: Oecrosioe M MoyioBoe. Bunapl  Oecrnonoro
Pa3MHOXKEHHUS: JIeJICHHE HaJIBO€, NOYKOBAHUE OJJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEreTaTUBHOE Pa3MHOKeHUE. MCKyCCTBEHHOE KIIOHMPOBAaHUE OPraHU3MOB, €0 3HAYEHHE JUIS
CEJIEKIIMH.

[TonoBoe pa3MHOXKEHHE, €r0 OTIANYUS OT OECIoI0ro.

Meiios. Craguu meiosza. [lporeccsl, mpoucxomsiiue Ha cragusx menosa. [loBeneHue
XpoMocoM B Meiio3e. KpoccnHrosep. buosnornueckuii CMbIC U 3HAUEHUE MEH03a.

["amerorenes — mpornecc 00pa30BaHUs MOJIOBBIX KJIETOK Y KMBOTHBIX. [losi0BBIE Kene3bl:
CEeMEHHUKU M sU4YHMKH. OOpa3oBaHHE M pa3BUTHE MOJOBBIX KJIETOK — ramer (CrepMaTo3ouf,
AllIeKJIeTKa) — crepmaToreHe3 U oBoreHe3. (OCOOEHHOCTH CTPOEHHS SHIEKIETOK U
cnepmaro3onioB. Omtonorsopenue. [lapreHorenes.

NunuBunyanpHOEe pa3BUTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (IMOpUOTEHE3).
Otansl AMOPHOHAIBHOTO PAa3BUTHUS Yy TMO3BOHOYHBIX >KUBOTHBIX: JApOOJIEHHE, TracTpysIsaius,
opranoretes. [ToctamOproHanbHoe pa3BuTHE. THUMBI MOCTIMOPHOHAIBHOIO PA3BUTHS: HPSIMOE,
HenpsiMoe (JIMYMHOYHOE). BriusiHMe cpeapl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pa3Butne pacreHnii. OHTOreHe3 IBETKOBOIO PacCTEHUsS: CTPOEHUE CEMEHHU, CTauN
pa3BUTHS.

JdemoHcTpaumuu:

Tabmump! u cxembl: «DOpMbI pa3MHOKEHHUS OPTaHU3MOBY, «/IBOMHOE OTUIOAOTBOpPEHUE Y
IIBETKOBBIX pacTeHui», «BereraTMBHOE pa3MHOXXEHUE pacTeHUil», «JleneHne KIETKH
Oaktepuit»y, «CTpoeHHE TIOJOBBIX KIETOK», «CTpOEHHE XPOMOCOMBI», «KIETOUHBIN MUK,
«Pemmukanus THK», «Muto3», «Meio3», «IIpsmoe n Henpsimoe pa3BuTHE», «I'amMeTOreHes y
MJIEKOIUTAOIINX U YeJI0BEKa», «OCHOBHBIE CTaIUN OHTOTEHE3A).



ObopynoBaHue: MHUKPOCKON, MHKporpenaparbl «CrnepMaTo30uabl MIIEKOIHTAIOLIETOY,
«Siueknerka miekonutarouero», «KapnokuHe3 B KJIETKax KOpEIIKa JyKa», MarHUTHas
MoJenb-ammnKanys «/lenenue knerkn», moaens JJHK, mogens meradazHoil XpOMOCOMBI.

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

Jlaboparopuas pabora Ne 3. «HabmogeHne MuTO3a B KIIETKAaX KOHYMKA KOPEIKa JIyKa Ha
TFOTOBBIX MUKPOIIPENapaTax.

Jlabopatopuast pabora Ne 4. «/3ydyeHue CTpPOEHHUSI TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HacsieacTBeHHOCTh U M3MEHYMBOCTH OPraHU3MOB.

IIpeamer u 3amaum reHetuku. Mcropus pasButus reHetuku. Ponbs nuronorun u
IMOPHOJIOTHN B CTAHOBJICHUU T'€HETHKH. BKiag poccuiickux u 3apy0eKHbIX YUEHBIX B pa3BUTHE
FeHeTUKU. MeTobl TEeHETUKH (TUOPHUIIOIIOTUYECKUH, LUTOTeHETHYECKUM, MOJEKYISIpHO-
reHeTuyeckuii). OCHOBHbIE T€HETUUYECKUE MOHATHUS. ['eHeTnyeckass CHUMBOJIMKA, UCTIOIb3yeMasl B
CXeMax CKpellUBaHUM.

3aKOHOMEPHOCTH  HACJENIOBaHUS  IPU3HAKOB, yCTaHOBJIEHHble [.  MeHaenem.
MounorubpuaHoe ckperuBanue. 3aKoH equHo00pa3us TuOpuI0B repBoro noxkoneHus. [Ipasuio
JOMMHHUPOBaHMs. 3aKOH paclleIuleHus Mpu3HakoB. ['mmore3a uyucroTel ramer. llomHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

JurnbpupHoe  CKpemmBaHWE. 3aKOH  HE3aBUCHMOIO  HACJIEIOBAHUS  NPHU3HAKOB.
[{uToreHeTHYECKHE OCHOBBI TUTHMOPHIHOTO CKPEIIMBAHUSA. AHAJIU3UPYIOLIEE CKpEIlMBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIUBAHMS ISl ONIPEIETIEHUsI TEHOTUIIA OCOOU.

CuenneHHoe HaciegoBaHue mpu3HakoB. PaGora T. Moprana mno cIemIeHHOMY
HacJIeJoOBaHMIO reHoB. HapyieHue cuenieHus reHoB B pe3ylbTaTe KPOCCUHIOBEPA.

XpOMOCOMHasl TEOpUS HACIEACTBEHHOCTH. | eHETUUeCKHnEe KapThl.

I'eneruka nona. XpoMOCOMHOE OIpe/eseHHe Moja. AyTOCOMBI U TOJIOBbIE XPOMOCOMBI.
'omorameTHele M rereporaMeTHble OpraHu3Mbl. HacimemoBaHue MNpPU3HAKOB, CUEIJIEHHBIX C
MIOJIOM.

N3meHunBOCTh. BUIbl ”3MEHUMBOCTHU: HEHACIIEICTBEHHAS M HacleACTBeHHas. Ponb cpeibl
B HEHACJIEJICTBEHHOW W3MEHYMBOCTU. XAapaKTepUCTHKA MOIU(PUKALMOHHOW HW3MEHYMBOCTH.
BapuanuuonHssiii psg u BapuanMoHHas Kpuad. Hopma peakinuu npusHaka. KonuuecTBeHHbIE U
KaueCTBEHHbIE IIPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOAU(PUKALIMOHHONW N3MEHYMBOCTH.

HacnencTBenHas, Wi reHOTUNWYECKasi, U3BMEHYMBOCTh. KoMOMHATHBHAST M3MEHYHBOCTb.
Meiio3 u monoBOM mporecc — OCHOBA KOMOMHATHBHOM WM3MEHUMBOCTH. MyTallMOHHas
U3MEeHYUBOCTh. Kiaccudukamus myranuii: TeHHbIE, XpOMOCOMHBIE, Te€HOMHBIe. YacTtoTa U
IPUYMHBI MyTaluil. MyTareHHble (akTopbl. 3aKOH FOMOJIOTMYECKUX DPSIIOB B HACJIEICTBEHHOMN
n3MenunBocty H. . BaBuiosa.

BHesnepHas HacieICTBEHHOCTh U N3MEHYUBOCTbD.

I'enetuka uyenoBeka. Kapuotun denoBeka. OCHOBHBIE METOJbI T€HETHUKH YEJIOBEKA!
TE€HEATOTUYECKUN, OJIM3HEIOBBIM, IUTOTCHETHUYECKUH, OHOXMMHUYECKUN, MOJICKYISIPHO-
reHeTuueckuil. COBpEMEHHOE OIIPENEICHUE TEHOTHUIA: IOJHOTEHOMHOE CEKBEHHPOBAHHUE,
TEHOTHIUPOBaHKUE, B TOM yucie ¢ nomompio [1I[P-anamm3a. HacnencrBenHsie 3aboseBaHUs
YeJoBeKa: TeHHble O0oJie3HH, OOJIE3HM C  HACJIEACTBEHHOW MpPepacroiokKeHHOCTHIO,
XpoMocoMHbIe ©Oone3Hu. ComaTuueckue M TeHepaTHBHble MyTalud. CTBOJIOBBIE KIIETKH.
[TpuHIMITBI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, TPOMUIAKTUKA U JICUCHUS T€HETHUECKUX
Oone3nell. MeauKO-TeHETUUECKOe KOHCYJIbTUPOBAHHUE. 3HAUEHHE MEAMIIMHCKONW TE€HETHKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUIECKIX 3a00JIeBaHUH YeTOBeKa.

JdemMoHcTpaumuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Yersepukos, H. B. Tumodees-
PecoBckwnii, H. Y. BaBuiios.



Tabmuiel u cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHKUE M €T0 IUTOTCHETHYECKas OCHOBAY,
«3aKOH pacHICIUICHUS] M €ro IUTOT€HETUYECKass OCHOBa», «3aKOH YHCTOTBI TaMeT»,
«durunOpunnoe ckpeunBanuey, «l{uTomorndeckne OCHOBBI AWUTHOPUTHOTO CKPEIIHMBAHHS,
«Meito3», «B3auMozaeiicTBUuEe ajuieNIbHBIX T€HOB», «l €eHeTnueckne KapThl pacCTEHUM, KUBOTHBIX
u 4denoBekay, «['eHetuka monay, «3aKOHOMEPHOCTHU HACJIECAOBAHMS, CLEIUIEHHOTO C IOJOMY,
«KapuoTunsl uyenoBeka H IKUBOTHBIX», «Buuael wusMeHunBoctu», «MoaudukannoHHas
U3MEHUYUBOCTH», «HacnemnoBanue pesyc-dakropay, «['eHeTHka Tpynm KpoBu», «MyTamroHHas
U3MEHYUBOCTbY.

Ob6opynoBanue: MoAenU-amUIMKanuu «MoHoruOpuaHOe CcKpemuBanue», «HemnomHoe
JOMHUHHpOBaHUe», «/lurubpuanoe ckpemmBanue», «llepekpéct XpomMocom», MHUKPOCKON U
Mukpornpenapar «J{po3oduna» (Hopma, myranuu Gopmbl KPbUTLEB U OKPACKH Teja), repdapuii
«I"opox moCeBHOW.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaboparopHas pabota Ne 5. «M3ydyenue pe3ynbTaTOB MOHOTUOPUIHOTO U AUTUOPUIHOTO
CKpELIUMBaHUS Y APO30(HIIBI HA TOTOBBIX MUKpOIIpEeHapaTaxy.

Jlaboparopnas padota Ne 6. «M3ydeHre MOAM(PUKATMOHHON U3MEHYMBOCTH, OCTPOCHUE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

Jlaboparopuas pabora Ne 7. «Anamu3 wmyrtanmuii y Jpo3oduibl Ha TOTOBBIX
MHKpOIpenapaTax.

[TpakTuueckas pabota Ne 2. «CocTaBieHue U aHaIU3 POAOCIOBHBIX YEITOBEKaY.

Tema 7. Cesiekuusi oprann3moB. OCHOBBI OMOTEXHOJIOTUH.

Ceneknusi Kak Hayka W Ipolecc. 3apoKIeHHe CeleKUnH U goMecTukanus. Yuenue H. U.
BaBunoBa 0 1eHTpax NPOUCXOXKIEHUS W MHOrooOpasusi KyJdbTYpHBIX pacTteHuid. LleHTpsl
MIPOUCXO0KICHHS TOMAITHUX KUBOTHBIX. COpT, MOPO/A, ITAMM.

CoBpeMeHHbIE METO/BI CeNeKIMU. MacCOBBI U MHAUBUAYAIBHBIN OTOOPHI B CENEKIINU
pacteHuii u kUBOTHBIX. OlIeHKa dKcTephepa. bIN3KOpOACTBEHHOE CKpEIIUBaHUE — MHOPUIMHT.
Uucrtass nunug. CkpeuuBaHue YHUCTHIX JUHUN. ['ereposuc, wim rubpuaHas cuia.
Hepoacteennoe ckpemuBanue — aytopuaur. OtnanéHHas ruOpuau3anus U e€ YCHeXH.
NcKkyCCTBEHHBIN MyTareHe3 W MOJYyYECHHE MOJUIIOUIOB. J[OCTMIKEHHSI CEJIEKUHUH PacCTEHUI,
’KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHomoruss Kak oOTpaciib MPOU3BOJCTBA. ['€HHAs WHXKEHEpHs. ITanbl CO3JIaHH
pexombunantHoit JIHK wu Tpancrenneix opranuzmoB. Knetounas wumxeHepus. KnetouHsie
KyJIbTYpbl. MUKpPOKIIOHAJIBHOE pa3MHOXKEHHE pacTeHui. KiIIoHMpoBaHME BBICOKOMPOIYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTraHW3MOB. OKOJOTHYECKHEe M JTudeckue mpobremsl.. MO -
TEHETUYECKU MOAU(PUIIUPOBAHHBIE OPTAHU3MBI.

JemoHcTpanuu:

[Toptpetsr: H. 1. BaBunos, 1. B. Muuypus, I'. JI. Kapnieuenko, M. @. 1BaHOB.

Tabmuiel U cxeMmbl: kKapta «LIeHTpBI MPOMCXOXKIAEHUS W MHOTOOOpa3usl KyIbTYpPHBIX
pacteHui», «Ilopoapl qOMaNIHUX >KMBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHui», «OTnanéHHas
rubpuam3anusy, «Paboter akagemuka M. @. HWBanoBay, «llomummounus», «OOBEKTHI
ouorexHonoruny, «Kierounsie KynbTypel UM KJIOHHUpOBaHUE», «KOHCTpynpoBaHWE M TEPEHOC
TE€HOB, XPOMOCOMY.

OOGopynoBaHue: MYJS KU TUIOAOB W KOPHETUIOAOB JUKHX (OPM U KYJbTYPHBIX COPTOB
pactenuii, repoapuit «CenbCKOX035IIICTBEHHBIE PACTECHUS.

JlaGopaTopHble U NpaKkTH4YecKue padoThbl:

Okckypeusi «OCHOBHBIE METOMABI U JIOCTHIKEHHUS CEJIeKIMU PACTeHHH M KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (hepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIMYHOE
X035UCTBO, Ta00PaTOPHIO arpOYHUBEPCUTETA WIIH HAYIHOTO IICHTPA)».

11 KUIIACC



Tema 1. IBosnONMOHHASA OHOJIOTHS.

[TpennocbuIKu BO3HMKHOBEHHS 3BOJIOLMOHHOM TEOpUHU. ODBOJIOLMOHHAS TEOpUS U €€
MecTO B OMojI0ruu. BiusHue 3BONIOLMOHHOM TeOpHH Ha pa3BUTHE OUOJIOTMU U IPYTHUX HayK.

CBuzerenbcTBa 3Bomonuu. [laneoHTosiornyeckue: IOCIEA0BATENbHOCTh MOSABICHUS
BUJIOB B MAJICOHTOJOIMUYECKOMN JIETONUCH, IIepexoaHble (hopMbl. buoreorpaguueckue: cxoacTBo
U paznuuue GayH u Gop MaTepUKOB U OCTPOBOB.

OMOPHOJIOTHUECKUE: CXOJCTBA M pa3iIMyusl 3MOPHOHOB PA3HBIX BHUJOB I103BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, aHAJIOTUYHbIE, PYIUMEHTapHbIE OpPraHbl,
aTaBU3Mbl. MOJIEKYIAPHO-OMOXUMHUYECKHE: CXOJCTBO MEXAaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METa0O0JNYECKUX ITyTeH Y BCEX OPraHU3MOB.

OpomtonmonHas teopus Y. JlapBuna. Ilpeanochuiku BO3HUKHOBEHMSI JapBUHU3MA.
JIBIOKylMe Cuibl  3BOJIIOLMM BUAOB 10 JlapBuHy (M30BITOYHOE pPa3MHOXKEHHE IIpU
OTPaHUYEHHOCTH PECYpCOB, HeompelenéHHas HW3MEHUYMBOCTh, OOprOa 3a CyIIeCTBOBAHHE,
€CTECTBEHHBIN OTOOD).

Cunrerndeckas teopust 3Bosmonuu (CTI) u e€ oCHOBHBIE TIOJIOKEHUS.

Muxkpoasomtonus. [Tonynsanus kak equHUIA BUIA U 3BOTIOLUH.

JBmwxynme cuiibl ((hakTOphl) HBOJIONUU BUAOB B MpHpoae. MyTallMOHHBIA Tpouecc U
KOMOMHATUBHAs M3MEHUYMBOCTh. IlomynsnuoHHble BONHBI U Jpeld reHoB. M3omsauus u
MUTpaLusl.

EcrectBenHblii 0TOOp — Hampabistomuil ¢aktop 3Bomonnu. PopMbl eCcTeCTBEHHOIO
otbopa.

[Tprcnoco0aeHHOCTh OPraHU3MOB KakK pe3ynbTaT 3Bostouuu. [Ipumeps! npucnocodaeHuit
y opranuzmMoB. ApoMop¢03bl U HINOAJANTALNH.

Bun u Bunoo6pasoBanue. Kputepun Buma. OcHoBHble (HOpMBI BUA000PAa30BaHUS:
reorpauyeckoe, 3K0JI0rHuecKoe.

MaxkposBomonus. @opMbl 3BOIIOIMK: (hUIeTHYECKas, JUBEPreHTHas, KOHBEPreHTHas,
napasuienpHas. HeoOpaTuMocTh 3BOMIOIMH.

[IpoucxoxaeHue  OT  HECNEUMAIM3UPOBAHHBIX  mpeakoB.  [Iporpeccupyromas
cricnuajan3anus. A}IaHTI/IBHaﬂ paguanus.
JleMoHCTpanum:

[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 3emiey», «3apoJbliln
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbl OOppOBI 3a CYIIECTBOBAHHUEY,
«EctectBennbiii  otbop», «MHOrooOpasue copToB pacTeHuit», «MHoroobpasue Mmopos
KUBOTHBIXY, «[Tomynsumy, «MyTanuoHHas U3MEHYHUBOCTHY, «ApomMopdo3bI»,
«MUnnoanantanuny, «O0mas aereHepauus», «JBrkymue cuiibl 3Bomronun», «Kapra-cxema
mapuipyra nyremectBus Y. Jlapsunay, «boppba 3a cymectBoBaHue», «lIpucnoco6ieHHOCTh
opranu3MoBy, «I'eorpaduueckoe B11000pazoBaHue», « IKOJIOTUIECKOE BUO0OPAa30BAHUEY.

O6opynoBaHue: KOJJIEKIUSI HACEKOMBIX C Pa3IMYHBIMHU TUIIAMH OKPAacKH, HA0Op II0A0B U
CeMstH, KoJuteKius «[IpumMepsl 3aIUTHBIX IPUCTIOCOOICHUH Y )KUBOTHBIX», MoJellb «OCHOBHBIE
HaIpaBJICHUS 3BOIIONUNY, 00bEMHAs MoeNb «CTpOeHHE TOJIOBHOTO MO3Ta ITO3BOHOYHBIX.

buoreorpaduueckass kapra Mupa, KOJDIEKIHs «DOpPMBI COXPAaHHOCTH HCKOIAEMBIX
KUBOTHBIX W pacTeHUil», Mojenpb anmiukaius «llepekpéct xpoMocomy, BIaXXHbIE HpenapaTsl
«Pa3ButHe Hacekomoro», «Pa3BuTHe IATYIIKH», MHUKporpernapar «JIpozodumay (HOpMa,
MyTalu (POPMBI KPBLIHEB U OKPACKU TETA).

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

JlaGopatopHas padota Ne 1. «CpaBHEeHUE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.



JlaGopatopHass pabora Ne 2. «OmnucaHue NPUCTIOCOOJIEHHOCTH OpraHu3Ma Hu €
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHMe M pa3BUTHE )KHU3HU Ha 3emure.

JloHayuyHble MpPEACTABICHUS O 3apOXKIACHUU XKU3HU. HaydHble runoTe3bl BOSHUKHOBEHMS
KU3HU Ha 3emiie: a0MOreHe3 W MaHCHepMHs. XUMHUYECKas SBOJIOLUS. AOHOreHHBIH CHHTE3
OpPraHMYECKUX  BEIIECTB W3  HEOPraHMYECKUX. OKCIEPUMEHTAIIbHOE  IOATBEPKICHUE
XUMHUYECKOW 3BoIOIMKU. HadanpHble 3Tansl Ononorunueckoit ssomoonmn. ['unoresa PHK-mupa.
®opmupoBaHue MEMOpPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE MPOTOKIETKHU. [lepBble KIETKH U UX
3BOJIIOLINSL. POPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

PazButne ku3HuM Ha 3emisie 1o 3pam W nepuomam. Karapxed. Apxeiickas u
nporepo3oiickast 3pel. [laneos3oiickas spa u €€ NEpPHOIbI: KEMOPHUICKUN, OpPJTOBUKCKUH,
CUITYPUICKUH, J€BOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKHIA.

Me3so30iicKas 3pa U €€ Iepuoabl: TPHACOBBIN, FOPCKUI, MEJIIOBOM.

Kaiino3zoiickas apa u €€ nmepuoibl: ajeoreHOBbIM, HEOr€HOBBIN, AaHTPOIIOT€HOBBIH.

XapakTepucTuKa KJIMMaTa M IeoJIoTMYecKuX IpoueccoB. OCHOBHBIE ATambl ABOJIIOLUU
pPacTUTEIBLHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHuil U KUBOTHBIX. [losiBieHwue,
paciBeT U BBIMUPAHUE TPYIIIT )KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak OTpa)keHue 3BONOUUUA. OCHOBHBIE CUCTEMATUYECKHE
IpYIIbl OPraHU3MOB.

OBOJIIOLIMSL  4YEJIOBEKAa. AHTPOINOJOrus Kak Hayka. Pa3Buthe mnpeacraBieHHil o
IIPOUCXOXKACHUN YesloBeKa. MeToibl 3yueHus: aHTpororene3a. CxoAcTBa U pa3inyusl 4eJIoBeKa
1 KUBOTHBIX. CHCTEMATHUECKOE MTOJIOKEHUE YEIIOBEKA.

HBwxymme cwibl  (pakTopel) aHTpomoreHe3a. HacnencTBeHHass W3MEHYHBOCTh U
ecTecTBeHHbIN 0TOOp. OOIIecTBeHHBIN 00pa3 *KU3HH, U3TOTOBJIEHUE OPYIAUM Tpy/aa, MBIIIJICHHE,
peyb.

OcHOBHBIE CTaguU M BETBHU DBOJIIOLMN YEJIOBEKA: ABCTPAIONUTEKH, YEIIOBEK yMEIbIH,
Yenosek mnpsmoxoxasamuii, YemoBek HeaHaepranbCkuid, YenoBek pasymublidi. Haxonku
UCKOIIaeMBbIX OCTAaTKOB, BPEMs CYILECTBOBaHUS, 00JacTh pacnpocTpaHeHUs, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIHs.

Yenoseuecknue pacbl. OCHOBHbIE OOJIBLIME pachl: eBpoleouaHas (eBpasuiickasi), Herpo-
aBcTpajionJiHas  (9KBaTOpUaAIbHAs), MOHIoJouWJHAs  (a3MaTcKo-aMepukaHckas).  YepTsl
OPUCHOCOOICHHOCTH TMpPEACTAaBUTENEH UelOBEYEeCKUX pac K YCIOBUSAM CYIIECTBOBAHMS.
EnunctBo uenoseueckux pac. Kpuruka pacuzma.

JleMoHCTpanum:

[Toptpetsr: @. Penn, JI. ITactep, A. 1. Onapun, C. Mumnep, I'. ¥Opu, Y. JlapBuH.

Tabmuupl u cxemsl: «Bo3HukHOBeHHe CONHEYHOH cucTeMbl», «Pa3BUTHE OPraHUYEeCcKOro
mupa», «PacturenpHas kieTka», <«OKuBoTHass kieTtka», «lIpokapuoruueckas KieTkay,
«CoBpeMeHHasi CUCTEMAa OPraHM4ecKoro mMupay», «CpaBHEHHE AHATOMHYECKHMX YEPT CTPOECHHS
YyeJloBeKa U YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJCOHTOJOTUYECKUX HAXOJIOK
IIPEIKOB COBPEMEHHOIO 4YejoBeKa», «JlpeBHelmme moan», «/peBHue mroan», «llepBbie
COBpEMEHHBIE J0N», «UenoBeueckre pachl».

Ob6opynoBanue: wMmynsiku  «lIporcxoxaenue denoBeka» (OIOCTBI aBCTpaJIONUTEKA,
MUTEKaHTPOIa, HeaHAepTalblla, KPOMaHbOHIIA), CIENKHA WIK M300pakeHHs KaMEHHBIX OpyIuit
NEepBOOBITHOTO YeNoBeKa (KaMHH-YOIIEphl, pyOmia, ckpebia), TeoXpoHOJIOrnyecKkas Tabiauia,
KoJuteKuus «®opMbl COXPaHHOCTH UCKOMAEMBIX KUBOTHBIX M PACTEHHID.

JlabopaTopHblie U NpaKkTHYeCKHe padoThI:

[Tpaktuueckas padora Ne 1. «/3ydeHue ucKomaeMbIX OCTaTKOB PACTCHHUI M KUBOTHBIX B
KOJUIEKLIASAX .

DKCKypcusi «IBOJIIOIUS OPraHMYECKOTO MHpa Ha 3emie» (B €CTeCTBEHHO-HAYYHBIN WITH
KpaeBeAueCKUil My3eil).
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Tema 3. Oprann3msl 4 OKpPY:KaKIAs cpeaa.

Okonorus Kak Hayka. 3ajaud M paszfenbl AKOJOTMH. MeToabl 3KOJIOTMYEeCKUX
UCCIIEOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuTaHuMs ~ OpPraHU3MOB:  BOJHAs,  HA3eMHO-BO3AYILHAs,  IIOYBEHHas,
BHYTPUOPTaHU3MEHHAsI.

Okonoruyeckue (axropsl. Kiaccudukanus skonorndeckux (akropoB: aOMOTHYECKHE,
OMOTHYECKUE U aHTPOIIOTEHHBIE. JleiCTBUE SKOJIOTHYECKUX (PAaKTOPOB HA OPTaHU3MBI.

AbGuornueckue  (akTophl:  CBET, TeMIeparypa, BIaKHOCTb.  DOTONEPHOAU3M.
[TpucnocoOieHus OpraHu3MoB K JEHCTBUIO aOMOTUYECKHX (haKTOPOB. brojgornueckmue puTMel.

buornueckue  ¢dakroppl. Buapl OMOTHMUYECKMX  B3aMMOJEHCTBMH:  KOHKYpEHLHS,
XHUIIHUYECTBO, CUMOM03 1 ero (opmel. [lapazutusm, Koomeparus, MyTyaaTu3M, KOMMEHCATU3M
(KBapTUPAHCTBO, HaXJeOHUYECTBO). AMEHCAIM3M, HEHUTpanu3M. 3HaueHHe OUMOTHYECKHUX
B3aMMOJEHCTBUI JIIs CYIIECTBOBAHUSI OPIaHU3MOB B IPUPOJAHBIX COOOIIECTBAX.

OKOJIOTMYEeCKHE XapaKTepUCTUKH Momyasinuu. OCHOBHBIE TIOKa3aTelad MOIYJISALUU:
YHUCIIEHHOCTb, IUIOTHOCTb, POXAAEMOCTb, CMEPTHOCTb, IPUPOCT, Murpauus. JuHamuka
YHUCICHHOCTU MONYJISLMU U €€ PEryIsIus.

JdemoHcTpaumMu:

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

Tabmuubt u cxemsl: kaprta «[Ipupoaasie 30HbI 3emin», «Cpeasl OOUTaHUS OPTaHU3MOBY,
«Doronepuoausm», «llomymsanun», «3aKOHOMEPHOCTH pPOCTa YHUCIEHHOCTH IOMYJISALUU
uHQpy3opun-Tydenbkn», «llumessie nenu».

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

JlaboparopHuas pabota Ne 3. «Mopdornorudeckre 0COOCHHOCTH PACTCHHIA U3 PA3HBIX MECT
OoOuTaHUAY.

JlaboparopHas padota Ne 4. «BnusHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEyCa.

[Tpaktuyeckas padora Ne 2. «IToacuéT mIoTHOCTH MONMYISIIMKA Pa3HBIX BUAOB PACTEHUI.

Tema 4. Coo01ecTBa U IK0JIOTHYECKHE CUCTEMBbI.

CoobmectBo  opraHuzmMoB —  OuoueHo3. CTpykTypsl  OuolieHO3a:  BMJOBaf,
IPOCTPAHCTBEHHAs, Tpopuueckas (nmuuieBasi). Bunpl-nomunantel. CBsa3u B OMOLIEHO3E.

Okonoruyeckue cuctembl (kocuctemsl). [loHsTHe 00 sKOCHCTEME M OHOreoleHO3e.
OyHKIIMOHATBHBIE KOMIIOHEHTBI AJKOCHUCTEMBI: TPOIYIEHTHI, KOHCYMEHTBHI, pPEIYICHTHI.
KpyroBopot BemecTB M MOTOK 3HEPrUU B 3Kocucteme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocucteMbl. [IumeBbie nenu u cetd. OCHOBHBIE ITOKa3aTelIM 3KOCUCTEMBI: Ouomacca,
OPOAYKIMS. DKOJIOTMYECKHE NHpaMHJbl: HPOAYKIMM, UYUCIEHHOCTH, Ouomaccel. CBoiicTBa
HKOCHCTEM: YCTOMYMBOCTD, CAMOPEryJIaLus, pazButue. Cykieccus.

ITpuponHble 3KOCHCTEMBL. OJKOCHCTEMBI 03€p M peK. OJKOCHCTEMA XBOWHOTO WIN
HIMPOKOJINCTBEHHOTO JIEca.

AHTpONOTreHHbIE 3KOCUCTEMBL. ATPOIKOCHCTEMBI. Y POO3KOCUCTEMBI. buosoruueckoe u
X03SCTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

Buopaznoobpasue kak (akrop ycroitunBoctu skocucreM. CoxpaHeHHEe OMOIOTHYECKOrO
pa3Ho0Opa3us Ha 3emIe.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuibl, coctaB U CTpykTypa Ouochepsl.
Kupoe BemectBo u ero ¢yHkiuu. OcobeHHOCTH Ouochepbl Kak II00albHONM 3KOCHCTEMBI.
JluHamMuyeckoe paBHOBecHe U oOpaTHas cBs3b B OHochepe.

KpyroBopoTsl BemiecTB M OMOreOXMMHYECKHE ILMKIBI JIEMEHTOB (YIiiepoja, a3oTa).
3oHanbHOCTH OuOchepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B Onochepe 3emiin. AHTPONIOTEHHBIE M3MeHeHus B onocdepe. [mobanpHbIe
HKOJIOTHYECKUE MPOOIIEMBI.
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CocyecTBoBaHNE IPUPOBI U YenoBeyecTBa. CoxpaHeHHne OMOPa3HOOOpa3Hs KaKk OCHOBA
ycroifunBocty Onochepsl. OCHOBA PALMOHAIBHOIO YIPABICHUS NPUPOIAHBIMU PECypcamMM U MX
UCII0JIb30BaHue. JlocTrykeHus: OMOJIOrMH U OXpaHa MPUPOBIL.

JdemoHcTpaumuu:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuuel u cxemsl: «llumessle nenu», «buoneHos: cocraB u cTpykTypa», «IIpupogHsie
coobmiectBay, «llemn mnuraHusy, «OKoJOrMUecKas mnupamuaa», «buocdepa u YemoBexy,
«DJKOocuCTeMa IIUPOKOJUCTBEHHOro Jiecay, «ODKOCHCTeMa XBOHHOro jeca», «buouenos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPOINIOT€HHbIE BO3JEHCTBUS HA IPUPOLYY,
«BaxkHeilme MCTOYHMKM 3arpsi3HEHUs BO3/AyXa M IPYHTOBBIX BOi», «llouBa — BakHeiImas
cocrasistroas ouocheps», «PakTopsl Aerpagannu nouy, «I[lapHUKOBEI 3P herT, «DPaKTOPHI
PaMOaKTUBHOIO 3arps3HeHus ouocdeprl», «O0mmas cTpykrypa ouocheps», «Pacnpocrpanenue
XKHU3HU B Omocdepe», «O30HOBBIN dKpaH Ouocheps», «KpyroBopor yrieponga B Ouocheper,
«KpyroBopot a3ota B mpupoae».

O6opynoBaHue: MO/I€b-aNIIMKaLUs «Tunuynsie OMOLIEHO3BD», repbapuii
«PactutenbHble  coobmiecTBa»,  koyuiekuuu — «buomenos», «Bpenutenu — BakHEMIIMX
CEJIbCKOXO3SMUCTBEHHBIX KYJIbTYp», TIepOapuM ¥ KOJUIEKIIMM pPACTEHUHM U  KUBOTHBIX,
IPUHAAISKAIINE K pa3HbIM 3KOJOTMUYECKUM rpynnaM oxHoro Buja, Kpacnas kaura Poccuiickoit
®denepalu, N300paKEHUS OXPAHIEMbIX BUJIOB PACTEHUM U KUBOTHBIX.
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INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOTPAMMBI 110 BHUOJIOTMN HA
bA30BOM YPOBHE CPEJJHEI'O OBILEI'O ObPA3OBAHUMA

Cormacao ®I'OC COO, ycraHaBiIMBarOTCA TpeOOBaHUS K pPeE3yJbTaTaM OCBOCHHS
00yJarIUMUCS TIPOrpaMM CpeAHEro o0Iero o0pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType NMYHOCTHBIX pPE3yJabTaTOB OCBOEHHUS MpenMera «buonorusy BblIeIeHbBI
CIICAYIOIINE COCTAaBIIAIONIME: OCO3HAHUE OOYYAIOUIMMHUCA  POCCHHCKOM  Ipa)KIaHCKOM
UJCHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIHHOCTH M CaMOOIPEAENIECHUIO,
HaJIM4YUEC MOTHBALlUU K O6y‘-I€HI/IIO 6I/IOJIOFI/II/I, LCJICHAIIPABJICHHOC PAa3BUTHC BHYTPCHHHUX
yOeXACHUI JTMYHOCTH Ha OCHOBE KIFOUYEBBIX LIEHHOCTEW M MCTOPHUECKUX TPAIULUN pa3BUTHUS
OMOJOrMYECKOro 3HaHUS, F'OTOBHOCTb U CIIOCOOHOCTH OOYYarolUXCsl PYKOBOACTBOBATHCA B
CBOCH  JEATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMM ~ yYCTaHOBKAMH, TPUCYHIUMH  CHUCTEME
OHMOJIOTHYECKOTO O00pa30BaHMs, HAJIM4YHE SKOJOTUYECKOTO IPABOCO3HAHMS, CIIOCOOHOCTH
CTaBUTH 1IEJIU ¥ CTPOUTD )KU3HEHHBIC TUIAHBI.

JIngHocTHBIE pE3yiabTaTbl OCBOCHUA IMPEAMCTA «buonorusa» JOCTUTaKOTCA B CAUHCTBC
yueOHOM M BOCIUTATEIbHON AEATEIHLHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHHCKUMU
COMOKYJIbTYPHBIMH, UCTOPUUCCKUMHU U JYXOBHO-HPABCTBCHHBIMHU LNCHHOCTAMMU, NPUHATBIMA B
oOmiecTBe MpaBUJIaMH U HOPMaMHU MOBEACHHUS M CIOCOOCTBYIOT MpOIlecCaM CaMOIIO3HAHUS,
CaMOBOCIIUTAHUA W CaAMOpPAa3BUTUS, PA3BHUTUA BHYTpeHHeﬁ no3uuuu JIMYHOCTH, IMAaTpUOTU3MaA,
YBaXXEHHSI K 3aKOHY U IPABOIMOPSIKY, YEJIOBEKY TpPyJda U CTapIIeMy MOKOJIEHHUIO, B3aUMHOTO
YBaXEHUsI, OEpEe)KHOr0  OTHOIIEHUS K  KyJAbTYpHOMY  HACIEIUI0 U TPaAULUIM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHHS yueOHOTo npeamera «buomorus» MOMKHBI OTpaXkaThb
TOTOBHOCTb M CIOCOOHOCTH OOYYaIOLIMXCsl pyKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEU
MO3UIMEH JMYHOCTH, CHCTEMON II€HHOCTHBIX OpPUEHTAIMil, TO3UTHUBHBIX BHYTPEHHUX
yOEXKJIEHU, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHUUCKOrO  00IIecTBa,
pacuIiipeHre KU3HEHHOTO OIbITa U ONbITa AESITENFHOCTH B IMPOIIECCE Peau3allid OCHOBHBIX
HaHpaBJ'IeHI/II\/’I BOCIIMTATEILHOU ACATCIIbHOCTH, B TOM YHCJIC B 4aCTH:

1) rpakIaHCcKOro BOCHMTAHMSA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMHU  00ydYarollerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUICKOr0 00IIeCTBa;

OCO3HAHHUE CBOMX KOHCTHTYIMOHHBIX IIpaB U 065{33HHOCTGI>'I, YBAXXCHHUEC 3aKOHA U
MIPABOIOPAIKA;

TOTOBHOCTH K COBMECTHOU TBOp‘-IeCKOfI ACATCIIBHOCTH IIPpXU CO3JaHUU y‘-Ie6HI)IX ITPOCKTOB,
pelIeHrnr y4eOHbBIX U TO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX YKCIIEPUMEHTOB;

CITOCOOHOCTh  OTPECNSATh COOCTBEHHYIO TMO3HMIIMI0O TI0O OTHOIIEHWIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€

YMCHUC YUYUTBIBATH B CBOUX )IefICTBHHX HGO6XOJII/IMOCTI) KOHCTPYKTUBHOI'O
B3aMMOJICHCTBUS JIOJEH ¢ pasHBIMU yOEXKIEHUSMHU, KYIbTYPHBIMUA [IEHHOCTSMU U COLUATBHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B TIPOIIECCE COBMECTHOTO BBHITIONHEHUS YUeOHBIX,
MO3HABATENIbHBIX M UCCIEAOBATEIbCKUX 3a/lad, YBAXKUTEIBHOIO OTHOLIEHUS K MHEHUIO
OTIIIOHEHTOB NP 00CYXICHUU CIIOPHBIX BOPOCOB OMOJIOTUIECKOTO COICPIKAHUS;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NIEATEIBHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

13



c(OPMHPOBAHHOCTh POCCHICKOM IPayKAaHCKOM UICHTUYHOCTH, TATPUOTU3MA, YBAKEHUS K
CBOEMY Hapoay, 4yBCTBa OTBETCTBECHHOCTH Iepen PonuHOM, ropaoctu 3a CBOM Kpaid, CBOIO
Ponuny, cBO A3bIK U KYJIBTYPY, IPOLIIIOE U HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUICHME K IPUPOJHOMY HACIEAMIO W IaMATHUKaM IIPUPOJBI,
JnocTuxkeHusM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CHOCOOHOCTh OLICHMBATh BKJIAJ, POCCHUMCKMX YYEHBIX B CTAHOBJIEHHWE U Ppa3BUTHE
OuoI0ruM, IOHUMaHMs 3Ha4€HUs1 OMOJIOTMH B IO3HAHUN 3aKOHOB IIPUPO/IbL, B )KU3HU YEJIOBEKA U
COBPEMEHHOI'0 00LIEeCTBA;

uelHas yoex1€HHOCTh, TOTOBHOCTh K CIYKEHHIO U 3ammTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HAaHHE AYXOBHBIX LIECHHOCTEH POCCUICKOTO HAPOIa;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOT0 MIOBEJCHMUS;

CHOCOOHOCTh OLICHMBATh CUTYallMI0 M MPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYICH
Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

0CO3HAHME JIMYHOT'O BKJIaJ1a B IOCTPOEHUE YCTOMUMBOrO OYYIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOIMTENSM, CO3/JaHHUI0O CEMbHM HAa OCHOBE
OCO3HAHHOT'O IIPHUHSTHS LICHHOCTEN CEMEMHOM XM3HU B COOTBETCTBUU C TPAAMLMSIMHU HAPOIOB
Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYas 3CTETUKY ObITA, HAYYHOTO U TEXHUYECKOI'O
TBOpPYECTBA, CIIOPTA, TPY/1a, OOLIECTBEHHBIX OTHOIIECHUH;

MOHMMAHNE YMOLIMOHAJIBHOTO BO3/1€MCTBUSI JKUBOUM NMPUPOABI U €€ LIEHHOCTH;

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

5) ¢musuyeckoro BocnuTaHus, (OPMHPOBAHHMSA  KYJBTYPbl 310pPOBbS H
IMOLMOHAJIBLHOIO 0JIAronoJay4us:

NOHMMAaHME U peau3alys 370poBoro u 6e3onacHoro odpasa >KU3HHU (310pOBOE MUTAHHE,
coOI0IeHNe TUTUEHUYECKUX MPaBWJI U HOPM, COaJlaHCUPOBAHHBIM PEKUM 3aHATHH M OTIbIXa,
perynsipHas (u3Mueckass aKTUBHOCTH), OEpEeKHOro, OTBETCTBEHHOIO W KOMIETEHTHOTO
OTHOUIEHUSI K COOCTBEHHOMY (PU3MUECKOMY U IICUXUUECKOMY 3/10POBbIO;

NOHMMaHWE IIEHHOCTH TPaBWJI HWHAWBUAYAIBHOTO W KOJUIEKTUBHOIO 0O€30M1aCHOTO
MOBE/ICHUS B CUTYaLUSAX, YTPOKAIOLIUX 3/10POBbIO U KHU3HU JIIOJIEH;

OCO3HaHME MOCJIEJICTBUM M HENPUATHS BPEAHBIX NPUBBIYEK (YMOTPEOJIECHUS ajKoroJs,
HapKOTHUKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTD K TPY/Yy, OCO3HAHKE [IEHHOCTH MacTepCcTBa, TPYya0Jt00ue;

TOTOBHOCTb K aKTUBHOM JESITEIbHOCTH TEXHOJIOTMYECKON U COLMAIbHON HANPaBIEHHOCTH,
CIIOCOOHOCTh ~ WMHUIMMPOBaTh, IUIAHUPOBATh W CAMOCTOSITENIBHO — BBIMOJHATH — TaKylo
JESTENILHOCTB;

UHTEpEC K pa3IUyHbIM cepaMm MpodeccrnoHalbHON AesTeNbHOCTH, YMEHHE COBEpIIATh
0CO3HaHHBII BEIOOp OyayIeit mpodeccuu U peaTn30BbIBaTh COOCTBEHHbIE KU3HEHHBIE TIaHBI;

TOTOBHOCTb U CIIOCOOHOCTh K 0Opa3oBaHHMIO U CaMOOOpa30BaHUIO Ha MPOTSKEHUH BCen
YKU3HU;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

HKOJIOTHUECKH 11eJIecO00pa3Hoe OTHOILIEHHE K MPUpPOe KaK UCTOUHUKY KH3HH Ha 3emie,
OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIIIEHUE YPOBHS SKOJIOTMYECKON KYIbTYphl: MPUOOpETEHHE OIBbITa IIAHUPOBAHUS
IIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIECICTBUH ISl OKPY’KAIOIEN CPEIBI;

0CO3HAHME TTI00ATBHOTO XapaKTepa 3KOJOrMYECKUX Mpo0IeM U IMyTel UX PelIeHus;
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CHOCOOHOCTh HMCIIOJIb30BaTh NMPHOOpETaeMble IPU U3YYEHUH OMOJIOTMU 3HAHHS U YMEHUS
IpU pEILIeHUuH MpoOJsieM, CBS3aHHBIX C palMOHAJIBHBIM IPHPOJONOJIB30BaHUEM (COOII0AEHNE
IIPaBWJI TIOBEJEHUS B INPHUPOJE, HAIpPABICHHBIX HA COXPAHEHHWE PAaBHOBECUS B JKOCUCTEMaAX,
OXpaHy BHJIOB, SKOCHUCTEM, Onochepsl);

AKTHBHOE HEIPUATUE IEHUCTBUM, NPUHOCAIIMX BpEI OKPYKAIOLICH HPUPOIHON cpene,
YMEHHUE MPOTHO3MPOBATH HEOJIAroNpHUsATHBIE SKOJIOTMYECKUE MOCIEICTBUS MPEANPUHUMAEMbIX
JIEMCTBUM U NIPEJOTBPALLATD UX;

HQJIMYUE PA3BUTOTO HKOJOTHYECKOTO MBILIUICHUS, IKOJOTHYECKOW KYJIBTYpbl, OIbITa
JESATEIIbBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
[IO3HABATEJIbHOM, KOMMYHUKAaTUBHOM U COLIMAIBHOM NpaKkTHKE, TOTOBHOCTH K YYacTHIO B
IIPAKTUYECKOHN AEATEIbHOCTH 3KOJIOTUUYECKOM HAIIPABIEHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OpMUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3sBUTHs HAyKl M OOLIECTBEHHOM IpPAaKTUKH, OCHOBAaHHOIO Ha JMalore KyjibTyp,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEpILEHCTBOBAHUE A3BIKOBOW U UUTATEIBCKON KYJIbTYphl KaK CPECTBA B3aUMOACHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHUMaHue cneuu(uky OHONOrMHM Kak HayKH, OCO3HaHMsS €€ posid B (OPMHPOBAHUU
palMOHATFHOTO HAYYHOTO MBIIIJICHUS, CO3aHUHU LEJIOCTHOTO MPECTABICHUS 00 OKpY)KaloeM
MHUpe KaKk O €IUHCTBE IpUPOAbI, YelIOBeKa U oOmecTBa, B IO3HAHUU HPUPOAHBIX
3aKOHOMEPHOCTEW U pEIICHUH MTPOOIIEM COXPaHEHHS MPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAUUMOCTH OMOJIOTMHU JUIsl COBPEMEHHOW LIMBUIM3ALMU: 00eCreueHus
HOBOTO YPOBHS Pa3BUTHS MEIHIIMHBI, CO3JIaHHE MEPCHEKTHBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
pelath pecypcHble MpoOIeMbl pa3BUTHsI YeJIOBEUECTBA, MOMCKA IyTeH BBIX0Ja U3 II100ATbHBIX
HKOJIOTMUYECKUX NPOoOJieM U oOecreueHus nepexoa K yCTOH4MBOMY Pa3BUTHUIO, PallMOHATIbHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAaHAAPTOB JKU3HU;

3aMHTEPECOBAHHOCTD B MOJyYEHUU OMOJOTMYECKMX 3HAHWUU B LIEJSAX MOBBIIMICHUS 00Ien
KYJIBTYpBl, €CTECTBEHHO-HAyYHON TIpaMOTHOCTH, KaK COCTaBHOM YacTH (YyHKIMOHAJIbHON
rPaMOTHOCTH o0yuarouuxcs, GopMUpyeMoil pu N3y4eHUU OUOJIOTHH;

NOHMMAHHE CYIIHOCTH METOJOB IIO3HAHMS, MCIIONB3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIB30BAaTh IIOJy4aeMble 3HAHUS Ul aHaidu3a U OOBSICHEHWS SBJICHUUN
OKpPY’KaIOIIero MUpa M MNPOMCXOIAIIMX B HEM HM3MEHEHUH, yMEHHe JelaTh O0OOCHOBaHHbBIE
3aKJIIOYEHHS Ha OCHOBE HAay4dHbIX ()aKTOB M HMMEIOMIMXCS JAHHBIX C LEJIbI0 IOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIbHO HCHOJIb30BaTh OMOJOTMYECKHE 3HAHMS JJs pelleHus
npo6JeM B peabHbIX KU3HEHHBIX CUTYallUsX;

OCO3HAaHHE IIEHHOCTH HAayYHOH J1eATeIbHOCTH, TOTOBHOCTh OCYILIECTBISATh MPOEKTHYIO U
MCCIIEIOBATEIBCKYIO ACSITEIEHOCTh NHAUBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTh K HEMpPEpPHIBHOMY 00pa3oBaHUI0 M €aMOOOpPa30BaHHUIO, K
AKTUBHOMY TIIOJIYYE€HHUIO HOBBIX 3HAHMH 1O OHMOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3ysbTaThl OCBOEHHUsI ydeOHOro mpeamera «bHojorus» BKIIIOYAIOT:
3HaYMMble Ui (OPMHPOBAHUS MMPOBO33PEHHS] OOYYAIOIIMXCS  MEKIUCHUIUITMHAPHBIE
(MeXmpeaMeTHbIE) OOIIeHaAYYHbIE TOHATHS, OTPAXKAIOIINE [EJIOCTHOCTh HAYYHON KapTUHBI MUpa
U cnenu(uKy METOAOB MMO3HAHMS, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPIHUs,
SBJIEHUE, TPOIECC, CHUCTEMa, HAayuHbIM (akT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIe0BaHNe, HaOII0eHNe, U3MEPEHUe, HKCIEPUMEHT M JPYTuX), YHUBEpCAJIbHBIC
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yueOHble NeiicTBUs (TO3HaBaTeNbHbIE, KOMMYHUKATUBHBIC, PETYISATUBHBIEC), 00€CIIEUNBAIOIINE
dbopMupoBaHue (QPYHKIIMOHAIBHON T'PaMOTHOCTH U COLMAJIBbHOM KOMIETEHLHUH O00YyYaroIuxcs,
CIIOCOOHOCTh o0yJaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCLUUIIIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCajdbHble YyueOHBbIE JAEWCTBUS B I103HABATEIbHOW U
COLIMAJIbHON IIPAKTHKE.

MetanpeameTHbie pe3ysbTaThl OCBOEHHUS MPOrpaMMbl CpeIHEro ooiiero odpazoBaHUs
JIOJIKHBI OTPAXKATh:

OBi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHbIMHU MO3HABATEIbHBIMH A€l CTBUIMMU:

1) 6a3oBbIe JOrHYECKHE TeHCTBHS:

CaMOCTOSITeNIbHO (POpMYJIMpOBaTh U aKTyaJU3UpOBaTh MNpoOiieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIIONIb30BaTh IPU OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS (aHalu3a,
CHHTE3a, CpaBHEHHSA, KIACCU(PHUKAINH, OOOOIIEHHs), PpPACKPBIBATh CMBICT OHOJIOTHMYECKHX
MOHSTH (BBLIEIATH UX XapaKTEPHbIE MPU3HAKK, YCTAHABIUBATh CBS3H C APYTUMHU MOHSATHSIMH ),

ONpEeAeATh LEIH JEATEIbHOCTH, 3ajaBas NapaMeTpbl U KPUTEPUHM HX JOCTUIKEHHUS,
COOTHOCHUTD PE3yIbTaThl AEITEILHOCTHU C MOCTABICHHBIMU IETISIMU;

UCTIOJIB30BaTh OMOJIOTHUECKUE TMOHATUSA IS OOBsSCHeHHS (AKTOB W SIBICHUH KHUBON
PUPOJIBI;

CTPOUTh JIOTUYECKUE paCCYKIEHUS (MHIYKTUBHBIE, JEIyKTUBHbBIE, I10 AaHAJOTUM),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSIX, (POPMYIHUPOBATH
BBIBOJIbI U 3aKJIFOUEHUS;

MPUMEHSTh CXEMHO-MOJICbHBIE CPEACTBA JUIS MPEACTABICHUS CYIIECTBEHHBIX CBS3EeH U
OTHOIIICHUN B M3y4YaeMbIX OHOJOTHYECKHX OOBEKTaX, a TaKKe MPOTUBOPEUYHH pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HUCTOUHUKAX;

pa3pabatbIBaTh IJIaH PELICHUS MPOOIEMBI ¢ YUETOM aHaIM3a UMEIOLIUXCSl MaTepUaIbHBIX
Y HEMATEpUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB LEISIM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJMHUPOBAaTh M BBIIOJHATH pabOTy B YCJIOBHUSIX pEaJbHOr0, BHUPTYaIbHOIO U
KOMOHMHUPOBAaHHOTO B3aUMOJCHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIJICHUE MPU PELLIEHUH )KU3HEHHBIX TPOOJIEM.

2) 6a30BbIe HCCIEA0BATEIbLCKHE NeCTBHS:

BJIQ/IETh HAaBBIKAMM y4€OHO-MCCIIEIOBATEIbCKON U MPOEKTHOW AESITEIbHOCTH, HaBbIKAMU
paspelnieHus: npoodsieM, COCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOMCKY METO/I0B
pelIeHNs PaKTUYECKUX 3a]a4, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB ITO3HAHUS;

MCIIOJIb30BaTh Pa3jIM4YHbIE BUABI ACATEIBHOCTH IO IOJIYYEHHUIO HOBOTO 3HAHHUS, €ro
MHTEPIIPETAllNY, TPEO0OpPa30BaHUI0 U MPUMEHEHHIO B YYEOHBIX CHUTyallUsIX, B TOM YHUCIE NPHU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX POEKTOB;

dbopMUpOBaTh HAYYHBIA THI MBIIIJICHUS, BJIaJ€Th HAYYHOH TEPMUHOJIOTHUEH, KIIFOUEBBIMU
MOHSATUSMU U METOJAMU;

CTaBUTh W (GOPMYIUPOBATH COOCTBEHHBIE 3aJa4d B 00pa3OBaTEbHOW JACSITEIBHOCTH
JKU3HEHHBIX CUTYalLMSIX;

BBISIBJISITH MPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyaJIM3UpOBaTh 3ajady, BbIABUTAThH
TUIOTe3y €€ pelleHMs, HaxOOUThb AapryMEHThl IS J0Ka3aTelbCTBA CBOMX YTBEPKICHHI,
3aJjaBaTh MapaMeTpbl U KPUTEPUH PEIICHUS;

QHAIN3UPOBATh TIOJYYEHHBIE B XOJE€ PpELIEHWS 3aJaud pPe3yiabTaTbl, KPUTHYECKU
OILICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT,

OCYIIECTBIISITh IEJICHAIIPABICHHBIM MOUCK MEpeHoca CPeACTB U CIIOCOOOB JIEHCTBUS B
po(hecCHOHATLHYIO CPEy;
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yMETh TEpEHOCUTh 3HAHMS B  TIO3HABATEIBHYI0 M  MPAKTHYECKYI0  00IacTH
KU3ZHEESATENIbHOCTH;

YMETh HHTEIPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 001acTei;

BBIIBUTaTh HOBBIC WJEH, IpeAjiaratb OpUTHHAJIbHBIE IMOAXOAbI M PpELICHHs, CTAaBUTh
Ipo0JIEMBI U 3a/1a4M, JOIYCKAIOLIUE aJbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ ungopmanmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX HH(pOpMaImu (TEKCTe yd4eOHOro mocolwus,
HAYYHO-TIOMYJISIPHOM JUTEepaType, OMOJIOTMYECKUX CIIOBApsIX U CIIPABOYHUKAX, KOMIIbIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHATU3UPOBaTh HH(POPMALUIO Pa3IUYHBIX BHIOB U (HopM
MPEJICTaBICHUSI, KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYHBOCTD;

dbopMynHupoBaTh 3ampOCHl M MPHUMEHATh Pa3IMYHBIE METOJIbI IMPH IOHCKE WU O0TOOpe
Ounonoruueckoi nHGOpMaIuu, HEOOXOAUMOH J1JIs BBITIOJIHEHUS YU4EOHbBIX 33/1a4;

nproOpeTaTh ONBIT KCHOJIB30BAHUA HH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIOJIb30BAHUS PA3IUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJbHYIO (OpPMY MPEACTABIECHUS OHOJOTUYECKOU
uH(popManuu (cxemsl, rpaduKy, qUarpaMmbl, TAOIUIIbI, PUCYHKHU U IPYTOe);

UCTIOJIB30BaTh HAYYHBIN S3bIK B KauecTBE CpEACTBAa IMpH paboTe C OHOIOTHYECKOMH
uH(popMaliel: NPUMEHITh XUMUYECKue, PU3NYECKUe U MaTeMaTH4YeCKHe 3HAKU U CHMBOJIBI,
dbopMyiel, abOpeBHUATypy, HOMEHKIATYpPY, HCIIONB30BaTh M MPEOOPa30BBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISTHOCTH;

BJIAJCTh HABBIKAMU PACIO3HABAHUS H 3alIMTHl WHpOpMaNuU, HHOOPMAIIMOHHON
0€30MacHOCTH JTUYHOCTH.

OsJiaieHne YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMH 1€l CTBUSIMU:

1) oOuenmue:

OCYIIECTBIISATh KOMMYHUKAIIMN BO BCEX cdepax >KM3HU, AKTUBHO y4acTBOBaTh B JHAJIOre
WIN JIUCKYCCUU TI0 CYLIECTBY 00CY)XJaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKAa3bIBATh
CYXKICHHS] OTHOCUTEJIbHO BBIMOJHEHMsI Mpe/ylaraeMoi 3aJayd, Y4YWUThIBaTh HWHTEPEChl U
COIJIACOBAHHOCTh MO3ULUHI IPYTUX YYaCTHUKOB JIMAJIOTa WIM JUCKYCCHH);

pacno3HaBaThb HeBepOaJibHblE cpencTBa OOLIEHUS, MOHUMAaTh 3HAUYE€HUE COLHUAIbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOHQIMKTHBIX CUTYallud, YMETh CMAT4aTh KOH(PJIUKTHI U
BECTH MEPErOBOPHI;

BJIAJICTh PA3IUYHBIMU CIIOCOOAMM OOIEHUS M B3aUMOJEHCTBHS, MOHMUMATh HaMEpPEHUs
JIPYTUX JIOAEH, MPOSBIATh YBAXKUTEILHOE OTHOLIEHHE K COOECeHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAXKEHUS;

pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOYKY 3PEHMSI C HCIIOJIb30BAHHUEM SI3BIKOBBIX
CPEJICTB.

2) COBMECTHAsI 1eSITeJIbHOCTh:

NOHMMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHONH pabOThI IpU
pelieHnn OMOJI0rHYecKol MpoodieMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHUS TPYIIOBBIX
¢dbopM B3aMOAEUCTBUS MPH pellieHUH y4eOHOM 3a1auu;

BBIOMPATh TEMATUKY M METOJIbI COBMECTHBIX IEHCTBHU C Y4€TOM OOIIHMX WHTEPECOB U
BO3MOXKHOCTEH Ka)/10T0 YJieHa KOJUIEKTUBA,;

NPUHUMATh LEIH COBMECTHOM JESTEeIbHOCTH, OPTraHW30BBIBaTH M KOOPJIHWHUPOBATH
JecTBUsL MO €€ JOCTH)KEHHUIO: COCTaBIATh IJIaH JEHCTBUHM, pacupefensTh POk € y4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM pabOThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJAa U KAXKJOT0 YYaCTHHUKA KOMaH/bl B OOLINI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

Ipe/UlaraTh HOBBIE MPOEKTHI, OICHWBATh WJEH C TO3MIUU HOBH3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;
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OCYLICCTBIISATh TIO3UTHBHOE CTPAaTETHUECKOE TIOBEACHHE B PA3IMYHBIX CHTYaIUsIX,
HPOSIBIISITH TBOPYECTBO U BOOOpakeHHE, OBITh MHUIIMATHBHBIM.

OBJ1ajieHNe YHHBEPCAIBLHBIMYU PEryIsITHBHBIMH 1eiiCTBHUSIMU:

1) camoopranu3amusi:

UCIIOJIb30BAaTh OHMOJIOTMYECKUE 3HAHWS JJIsl BBIABICHUS TPOOJIEM W WX peEIICHHS B
KM3HEHHBIX M Y4EOHBIX CHTYaIHSIX;

BBIOMpATh Ha OCHOBE OMOJIOTMYECKUX 3HAHHI 1IEJIEBbIC U CMBICIIOBBIC YCTAHOBKH B CBOMX
JEUCTBUAX M IMOCTYIKAaX IO OTHOIICHHWIO K JKMBOH NPHPOAE, CBOEMY 3/0POBBIO U 370POBBIO
OKPYKAIOIIHX;

CaMOCTOSATENIFHO OCYIIECTBISATh MO3HABATENbHYIO JEATEIBHOCTh, BBIABISATH MPOOIEMBI,
CTaBUTh W (OPMYIUPOBAaTH COOCTBEHHBIC 33Ja4l B 0Opa30BATENBbHOW JESITEIBHOCTH U
KM3HEHHBIX CUTYaIHsX;

CaMOCTOSITENIFHO COCTABJIATH IUIAH PEIICHUS MPOOIEeMbI ¢ YIETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M TPEANIOYTEHHIA;

JIaBaTh OIICHKY HOBBIM CUTYallUsIM;

PaCHIMPATH paMKH y4eOHOTO IpeaMeTa Ha OCHOBE JIMYHBIX IPEINOYTECHHIA;

JIeNlaTh OCO3HAHHBIN BBIOODP, apTyMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHHE;

OLICHUBATH MPUOOPETEHHBIN OMBIT;

CHOCOOCTBOBATH (HOPMUPOBAHHIO M TPOSIBICHUIO MIMPOKOM SPYIUIIMH B PA3HBIX 00JIACTSIX
3HAHMH, TOCTOSHHO MOBBIILIATH CBOW 00pa30BaTEIbHbIN U KYJIBTYPHBI YPOBCHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHTYallUsIM, BHOCUTh KOPPEKTHBBI B JIESTECIBHOCTH, OLICHHBATH
COOTBETCTBHUE PE3YIbTATOB LIETISIM;

BJIaZICTh HABBIKAMH TIO3HABATEILHON pepIeKCHN KaK OCO3HAHUS COBEPLIAEMBIX JEHCTBUI
Y MBICIMTENBHBIX MPOIECCOB, X PE3YJILTATOB M OCHOBAHUM, HCIOJIB30BATh MPUEMBI peIICKCUH
JUTSL OLIEHKH CHTYaIllH, BHIOOpA BEPHOTO PELICHUS;

YMETh OIIEHUBATh PUCKH U CBOCBPEMEHHO MPHUHUMATH PEIICHHS 110 UX CHIDKEHHIO;

NPUHUMATh MOTUBBI M aPT'YMEHTBI IPYTUX NPU aHAIN3E PE3yIbTaTOB IESTEIbHOCTH;

3) npuHATHE Ceds1 U IPYTrUX:

NpUHUMATh ce0sl, MOHUMast CBOM HEOCTATKU M JOCTOMHCTBA;

NPUHUMATh MOTHBBI M aPTYMEHTBI IPYTUX TIPU aHATU3E PE3YJIbTAaTOB JCSTEIbHOCTH;

NpU3HAaBaTh CBOE MPABO U MPABO JPYTUX Ha OMIMOKH;

pa3BUBaTh CIIOCOOHOCTH TOHUMATh MU C TIO3UIIUH PYTOTO YeIOBEKa.

IMPEJIMETHBIE PE3YJIBTATDBI

[IpenmeTHbIe pe3ynbTaThl ocBoeHus: nporpaMmmbl COO mno 6uonoruu Ha 6a30BOM YpOBHE
BKJIIOYAIOT crieruduueckue s yaeOHoro npeamera «buonorus» HaydHble 3HAHMS, YMEHUS U
CcrocoObl JEeMCTBHII 1O OCBOGHMIO, HMHTEpPIpETAalud U MpeoOpa3OoBaHUIO 3HAHUM, BUIbI
JeSITeLHOCTH TI0 MOJYYEeHUIO HOBOTO 3HAHMS M MPUMEHEHMIO 3HAHWW B Pa3NUYHBIX y4eOHBIX
CUTyallusiX, a TaKKe B pPEaJbHBIX >KU3HEHHBIX CHUTYyallUsIX, CBS3aHHbIX ¢ Ouojorueil. B
porpaMMe IpeAMETHBIE Pe3yNIbTaThl IPEICTaBIEHBI IO rojjaM 00yUeHHS.

[IpenMeTHbIe pe3ynbTaThl OCBOEHUs yuyeOHoro mnpeamera «buonorus» 6 10 knacce
JOJIKHBI OTPaXKATh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ W POJM OMOJIOTMHM B CHUCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (D)OPMUPOBAHHHM COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHHBI MUpa U
Hay4HOTO MUPOBO33PEHUS, O BKJIA/Ie POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
O6uonoruu, PyHKIIMOHAIBHOM IPAaMOTHOCTH YeJIOBEKa Ul PELIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh COJAEpKaHHE OMOJIOrMYECKMX TEPMHHOB U MOHATUMN: )KU3Hb, KJIETKA,
opranusM, Merabonu3M (0OOMEH BEIIeCTB M MPEBpaIleHHWE DHEPIruu), TOMeocTa3
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(camoperynsnusi), YpOBHEBas  OpraHu3allMsl  JKUBBIX  CHUCTEM, CAMOBOCIPOM3BEIEHHUE
(penpoaykuusi), HacJIeACTBEHHOCTh, K3MEHUYUBOCTh, POCT U PAa3BUTHE;

YMEHME M3J1araTh OMOJOTMYECKHE TEOPUM (KJIETOYHAs, XPOMOCOMHAas, MYTallMOHHas,
HEHTpalbHas JOTMa MOJIEKYJIsipHOM Owosyorun), 3akoHbsl (I'. Mennens, T. Moprana, H. N.
Baguiosa) u yueHus (0 eHTpax MHOT00Opa3us M MPOUCXOKICHUS KyJIbTypHBIX pacteHuit H. U.
BagunoBa), onpeaensTe rpaHUIbl KX IPUMEHUMOCTH K )KHBBIM CUCTEMAaM;

yYMEHHUE BIaJIeTh METOJaMH HAY4YHOTO IMO3HAHUS B OMOJOTMHU: HAOJIOJCHHUE W OIMCAHHE
JKUBBIX CHCTEM, IIPOLIECCOB W SIBICHWI, OpraHu3alus ¢ MpOBeAeHHE OHOJIOTrHYEeCKOro
OKCIIEPUMEHTA, BBIIBM)KEHUE TI'MIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXAY HCCIEIyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJYYEHHBIX pEe3yJIbTaTOB, HCIOIb30BAHHBIX HAYUHBIX HOHSTHMA,
TEOpUH U 3aKOHOB, YMEHUE JIEJIaTh BBIBObl HA OCHOBAHUU IOJYYEHHBIX PE3YJIbTAaTOB;

YMEHUE BBIJIEIATh CYLUIECTBEHHbIE NPU3HAKA BUPYCOB, KJIETOK IPOKAPHUOT U HYKApHOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOUYHBIX OPTaHU3MOB, OCOOCHHOCTH IPOIIECCOB: 0OMEHA BEUIECTB U
MpeBpalleHus] YHEPruu B KIEeTKe, (OTOCHHTE3a, IMIIACTUYECKOIO0 M IHEPreTUYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILIOJ0TBOPEHUS, Pa3MHOKEHMSI, NHIUBUAYAIbHOIO Pa3BUTHUS
opraHu3ma (OHTOTCHE3);

YMEHUE TPUMEHSTH MOJTy4YeHHBIC 3HAHUS I OOBSCHEHUs OMOJIOTHYECKUX TPOLECCOB U
SBIICHUH, 17151 IPUHATUS MIPAKTUYECKUX PEIICHUI B TOBCETHEBHOM KU3HHU C IENIbIO O0eCcTieueHust
0€30MacCHOCTH CBOErO 3JI0POBbS U 37I0POBbSl OKPYKAIOLIUX JIIOJIEH, COOJIIOJIEHUs HOpM
rPaMOTHOTO TOBEACHHUS B OKpYXKalolled MNPUPOAHON cpele, MOHMMaHHWE HEOoOXOIUMOCTU
MCIIOJIb30BaHUsl JOCTUKEHUM COBPEMEHHON OMOJIOrMM U OMOTEXHOJOTHH NJIs palrOHAJIBHOTO
MPUPOJOTNOIB30BAHMS;

YMEHME peIllaTh »JJIEMEHTapHble TIE€HEeTHYECKHE 3aJadyl Ha MOHO- U JUTHOpUAHOE
CKpelIMBaHMe, CLIETUIEHHOE HaclleI0BaHHE, COCTaBIATh CXEMbl MOHOTHOPUIHOTO CKpPEIIMBAHUS
JUISl TIpe/icKa3aHus Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJIHATH JIAOOpAaTOpPHBIE M MpaKTHUYECKue paboThl, COONMIOIATh MpaBuia MpU
pabote ¢ y4eOHBIM U JIa0OPATOPHBIM 00OPYI0BAHHUEM;

YMEHUE KPUTHUYECKH OLIEHUBAaThb M WHTEPHPETHPOBATH HMH(OpMAIMIO OHOJIOTHYECKOrO
COJIep’KaHusl, BKIJIIOYAIOLIYIO IICEBJOHAyUYHbIE 3HAHUS U3 PA3IMYHbIX HCTOYHUKOB (CpElCTBa
MaccoBOW HMH(pOpMaIMK, HAYYHO-TIONYJISIpHbIE MaTepUalibl), STUYECKHE aCIEKThl COBPEMEHHBIX
HCCIICAOBAaHUN B OMOJIOTUHU, MEAUIINHE, OMOTEXHOJIOTHH;

YMEHHE CO3[aBaTb COOCTBEHHbIE TNHCbMEHHBIE M YCTHbIE cOOOIIeHus, 00001mas
OMOJOTMYECKYI0 HMH(POpPMAIMI0 M3 HECKOJBKMX MCTOYHHMKOB, TI'PaMOTHO HCIOJIb30BaTh
HNOHATUIHBIN annapaT OMOJIOTHH.

[IpenMeTHBIE pe3ynbTaThl OCBOEGHUs yuyeOHoro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUII O MeCT€ W POJM OMOJIOTUM B CHUCTEME HAy4YHOI'O 3HaHUs
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HAyYHOTO MUPOBO33pPEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonoruu, PyHKIIMOHAIBHOM IPaMOTHOCTH YeJIOBeKa [T PELIeHNs KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBATh CO/IepKaHUE OMOTOTUYECKUX TEPMUHOB U MOHSATHI: BUJI, TOMYJISIINS,
reHO(OH[, HBOJIOIMS, JBIKYIIHME CHIbl ((AKTOpPbI) SBOJIOLUHU, MPHUCIIOCOOICHHOCTD
OpraHU3MOB, BHJ000pa3oBaHuE, JKOJOrMYeckue (aKTOpbl, HSKOCUCTEMa, MPOAYLEHTHI,
KOHCYMEHTBI, PeyLIEHTHI, LIEMU MUTaHHs, YKOJIOTHUYEeCcKas MupaMua, OuoreomneHos, ouochepa;

yMEHHME Wu3araTb Owuonoruueckue Teopuu (dBomounoHHass Tteopus Y. Jlapsuna,
CUHTETHUECKasl TEOPUs SBOJIIOLIMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apozsieBoro cxonacraa K. M.
bapa, dyepenoBanus riaBHBIX HampaBiieHWil W myTteil sBomonuu A. H. CeBepiioBa, ydeHus o
6uocdepe B. U. Bepnasickoro), onpenensTb rpaHHUIbI UX TPUIMEHUMOCTH K )KUBBIM CHCTEMaM;

yYMEHHE BJaJIeTh METOJAaMH HAay4yHOTO MMO3HAaHUS B OMOJIOTMU: HAOIIOACHHUE M OMHCAHUE
KHUBBIX CHCTEM, TPOLIECCOB M SIBICHUH, OpraHu3alus M TPOBEJACHHE OUOIOTHYECKOTO
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HKCIIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISBICHHE 3aBHCHUMOCTH MEXIY HUCCIECAYEMBIMU
BEJIMYMHAMH, OOBSCHEHHE IOJIyYE€HHBIX DPE3YJIbTAaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHATHH,
TEOPH U 3aKOHOB, YMEHHE JIeIaTh BBIBOABI HA OCHOBAaHUHU MOJIYYEHHBIX PE3yIbTaTOB;

YMEHUE BBIIEIATH CYIIECTBEHHbIE TPU3HAKH CTPOECHUSI OMOJOTMYECKUX OObEKTOB: BUJOB,
HOMYJSIUH, TMPOJYIEHTOB, KOHCYMEHTOB, pPEIYLEHTOB, OHOICOIEHO30B U HKOCHUCTEM,
OCOOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOM  M3MEHUYMBOCTH, €CTECTBEHHOIO  0TOOpa,
BUI000pa30BaHus, MPUCIIOCOOIEHHOCTH OPTaHU3MOB, JCUCTBHUS KOJOTMYECKHX (DaKTOpOB Ha
OpraHu3MBl, IEPEHOCA BEILECTB U MTOTOKA SHEPIMH B IKOCUCTEMAX, aHTPOIIOT€HHBIX U3MEHEHUI
B JKOCHCTEMaxX CBOEH MECTHOCTH, KPYrOBOpOTa BEIIECTB M OHMOTCOXMMHUYECKHUX LHUKIOB B
ouocdepe;

YMEHUE TPUMEHSTH MOIy4YeHHbIC 3HAHUS I OOBSCHEHHS OMOJOTHYECKUX IMPOIECCOB U
SBJICHUM, JIS1 IPUHATHS IPAKTUYECKUX PEIICHUI B IOBCEIHEBHOM KU3HHU C LI€IbI0 00eCIIeUeHus
0€30MaCHOCTH CBOErO 3JI0POBbS U 37J0POBbSl OKPYKAIOLIUX JIIOJIEH, COOJIIOJIEHUS HOpM
IPaMOTHOTO IMOBEJIEHHUsI B OKPYXAWOLIEH NPUPOIHONW cpele, MOHMMaHHEe HEOOXOIUMOCTH
UCTIOJIb30BaHUS JOCTIOKEHHH COBPEMEHHOM ouonoruu ULt panroHaIHLHOTO
HIPUPOONOIb30BAHNUS;

YMEHHUE pelIaTh JJIEMEHTapHbIE OMOJOTHMYECKHE 3a/laud, COCTABIISATH CXEMBI IepeHoca
BEILIECTB U SHEPIUU B SKOCUCTeMax (LIeNH MUTaHUs);

YMEHHUE BBINOJHATH JIAOOPATOPHBIE M MPAaKTUYECKHE PaOdOThI, COONIONATh MpaBWIIa TPU
paboTe ¢ yueOHBIM U JIaOOpaTOPHBIM 000PYAOBAHUEM;

yYMEHHE KPUTHYECKH OILICHWBATh M WHTEPHPETHPOBATH HH(OPMAIUIO OHOIOTHYECKOTO
COJIepKaHUs, BKJIIOYAIOLIYIO0 ICEBAOHAYYHbIE 3HAHMUA W3 Pa3IMYHbIX HCTOYHHUKOB (CpeacTBa
MaccoBOi WH(pOpPMAINK, HAYYHO-TIOMYJSIPHbIE MaTepuallbl), pPacCMaTpPUBATh TJI0OAIBHBIC
HKOJIOTHYECKUE MPOOIEMBbI COBPEMEHHOCTH, (DOPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3UIHIO;

YMEHHE CO3/aBaThb COOCTBEHHBbIE NHCbMEHHBIE U YCTHBIE COOOIIeHHs, 00o0Imas
OnoNornyeckyro WHGPOPMANMI0O W3 HECKOJIBKMX HCTOYHHMKOB, TPAaMOTHO HCIOJIBh30BATh
HNOHATUIHBIN annapaT OMOJIOTHH.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KITIACC
KounvecTBO 4acoB DJIeKTPOHHbIE
o HaumenoBanue pa3aenos U TeM (uudposbie)
Ne i/l Y —— Beero KOﬁHTpOJ‘IbHLIe HpﬁaKaneCRne 06pa30OBATENBHBIE
padoThbI padoThI pecypebi
bubnuoreka LHOK
. brosorust kak Hayka 2 0 05 https://m.edsoo.ru/7f41c292
bubnuoreka HOK
2 JKvBBIE cHCTEMBI M X OpraHU3aIus 1 0 0 https://m.edso0.ru/7f41c292
. bubnuoreka LHOK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 1 hitps://m.edsoo.ru/7f41¢292
bubnuoreka HOK
4 Ku3HenesTenbHOCTh KISTKU 6 0 0 https://m.edso0.ru/7f41c292
5 PazMHOkeHUE W MHIMBHUIYAIbHOE pa3BUTHUE 5 0 1 bubnmnoreka HOK
OpPraHU3MOB https://m.edsoo.ru/7f41c292
6 HacnencrseHHOCTE u N3MEHYNBOCTD 8 0 15 bubmnoreka HOK
OpPraHUu3MOB ' https://m.edsoo.ru/7f41¢c292
7 Ceneknus OPraHU3MOB. OcHOBBI 3 1 0 bubnmnoreka HOK
OMOTEXHOJIOTHI https://m.edsoo.ru/7f41c292
bubnmmoreka HOK
8 Pesepaiioe Bpens . 0 0 https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME = 34 2 4
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

KounuecTBO 4acoB DJIeKTPOHHbBIE
. HaumeHoBaHue pa3ieioB U TeM (undposBbie)
Ne i/ EpOrPAMMEI Beero KOﬁHTpO.HbeIe HpﬁaKanecmle 06PA30BATEILHBIC
padoThI padoTsI pecypcb
bubnuoreka LHOK
1 JsomonpEoRHas GHonoras 9 0 1 https://m.edsoo.ru/7f41cc74
9 BoO3HUKHOBEHHE W pa3BUTHUE >XU3HU Ha 9 1 05 bubmmotexa HOK
3emiie ' https://m.edsoo.ru/7f41lcc74
bubnuoreka HOK
3 Opraum3MbL 1 OKpyXaromas cpesia > 0 1 https://m.edsoo.ru/7f41cc74
bubnuoreka LHOK
4 Coo0011ecTBa U DKOJIOTHUECKUE CUCTEMBI 9 0 0 hitps://m.edsoo.ru/7f41cc74
bubnuoreka LHOK
> Pesepsroe Bpems 2 1 0 https://m.edsoo.ru/7f41lcc74
OBIIEE KOJIMYECTBO YACOB 1o 34 2 o5
ITPOTPAMME '

22



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

23



IHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KoummyecTBo yacoB DJIeKTPOHHbIe HH(POBbIE
Nen/m Tema ypoka Beero Konrpoubusie Ilpakruyeckne  00pa3oBaTe/IbHbIe
padoTbI padoThbI pecypcbl
Bbubnuorexa [HOK
1 Buosnorus B cucteme Hayk 1 0 0 https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a
Mertonpl MO3HAHWS  KUBOM  MPUPOIBI.
2 [IpakTuueckas paborta Ne | 1 0 05 bubnnoreka HOK
«Mcnop30BaHne pa3IMYHBIX METOJ0B IPU ' https://m.edso0.ru/863e6122
M3Y4YEHUH OMOJIOTUYECKIX 00BEKTOBY
3 buonoruueckue cUCTeMbl, MPOIECCH U UX 1 0 0 bubnnoreka LHOK
U3y4YCHUE https://m.eds00.ru/863e6564
4 XUMHUYECKHM cocTaB KiIeTku. Boma wu 1 0 0 bubnuorexa HOK
MHUHEpaJIbHBIC COJIU https://m.edso0.ru/863e674e
bubnnoreka [HOK
5 Bbenku. CoctaB u cTpoeHue 0eIKoB 1 0 0 https://m.eds00.ru/863e6b72
DepMeHTBI — Ouosiornyeckue
KatanuzaTopsl. Jlaboparopnast pabora Ne 1
6 «M3yyeHue KaTaluTHYECKOW akTuBHOCTH 1 0 0.5 BH6H_HOTeKa LOK
https://m.edso0.ru/863e6b72
dbepMeHTOB (Ha mMpUMeEpe aMHa3bl WA
KaTasas3bl)»
bubnuoTeka [HOK
! YraeoneL. Jarmer 1 0 0 https://m.edso0.ru/863e6870
bubnmoreka HOK
8 Hyxniennosgie wuerorer. ATO 1 0 0 https://m.edsoo.ru/863e6d5c
9 Hcropuss m MeTonpl HM3Yy4EeHHsS KIIETKH. 1 0 0 bubnuoreka [HOK
Knerounas Teopus https://m.edso0.ru/863e6e88
10 KonrponsHast pabora Nel Krerka kak 1 1 0

OEJIOCTHAaA )KUBast CUCTEMaA
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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
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https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

CtpoeHne  PyKapMOTHYECKOM  KJIETKH.
Jlaboparopnass pabora Ne 2 «l3yueHue
CTpPOCHHSI KJIETOK pAacTEHHUH, >KUBOTHBIX,

Bbubnuorexa [HOK

11 OG0B 1 GAKTEDMH O MUKDOCKOMNOM Ha 0.5 https://m.eds00.ru/863e6ff0
P P A P https://m.edso0.ru/863e716¢
TOTOBBIX MHUKpOIpenaparax u 150:¢
OIIMCAHUE»
Bbubnuorexa [HOK
12 OOMeH BeIEeCTB WA META00IN3M 0 https://m.eds00.ru/863e766¢
bubnuoreka [HOK
13 PotocunTes. XeMOCHHTES 0 https://m.eds00.ru/863e7c98
. bubnuoteka [HOK
14 JHEpreTHCCKHH 0bMeH 0 https://m.edso0.ru/863e7aae
Kuznennelii 1UKI  KIeTKH. JleneHue
| o Yo Tofoperpear e Y . B 0K
A ' https://m.edso0.ru/863e7dc4
KOHYMKA KOpeIlKa JIyka Ha TOTOBBIX
MHUKpOTpernaparax»»
16 buocunte3 Oenka. Peakuus MaTpuuHOTO 0 bubnnoreka [HOK
CHUHTE3a https://m.eds00.ru/863e796e
bubnuorexa HOK
17 Tpancmsups — 6uocumTes Gemka : https://m.eds00.ru/863e796e
bubnnoreka [HOK
18 HexkneTounsie (hopMbI )KU3HH — BHPYCHI 0 https://m.eds00.ru/863e7540
bubnuoreka [HOK
19 dopMbl pa3MHOKEHHSI OPraHIU3MOB 0 https://m.eds00.ru/863e81b6
https://m.edso0.ru/863e831e
. bubnmoreka HOK
20 Meiios 0 https://m.edso0.ru/863e7f4a
OOpazoBaHue U pa3BUTHE MOJIOBBIX KIETOK.
21 OmnonorBopenne. JlaboparopHas pabora 05 bubnuoteka [HOK

Ne 4 «M3yueHue CTpoeHUS MOJIOBBIX
KJIETOK Ha TOTOBBIX MUKpPOIIpEmnapaTax»

https://m.edso0.ru/863e81b6
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https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
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bubnuoreka LHOK

22 NHnuBuayanpHOE pa3BUTHE OPTraHU3MOB 0 hitps://m.eds00.ru/863e8436
23 I'eneTka — Hayka O HaCIEACTBEHHOCTH U 0 bubnmoreka [HOK
HU3MEHYHUBOCTH https://m.edso0.ru/863e86f2

| e e ; e

' https://m.eds00.ru/863e8878
CKpEIIMBaHHE

o5 Jlurudpunoe CKpEIUBaHUE. 3akoH 0 bubnuoreka LHOK
HE3aBUCHMOI'0 HACJICIOBAHUS IPU3HAKOB https://m.edsoo.ru/863e89a4
CueruieHHOE HaclieJOBaHWE TPU3HAKOB.

o | DSopmopma o Jo 5 dispicme oo 10K

https://m.eds00.ru/863e8c60
JTUTUOPUTHOTO CKPEUIUBAHUS Y APO30(HIIBI
Ha TOTOBBIX MHUKpOIIperiapaTax»

27 I'enetuka nomna. HacnegoBanue nmpu3HaKkoB, 0 bubnuoreka LHOK
CIICTUICHHBIX C MOJIOM https://m.eds00.ru/863e8c60
N3MeHunBOCTE. Henacnencrsennas
n3MeHuuBoCTh. JlabopatopHas pabora Ne

28 6. N3yuenue MoAU(UKAITMOHHON 05 bubnuoteka [HOK
U3MEHYHBOCTH, IIOCTPOEHHE ' https://m.edsoo.ru/863e8efe
BApUALIMOHHOTO psifa W BapUAIMOHHOU
KpHUBOW»

Hacnencreennas W3MEHUYUBOCT.

29 JlabopaTopHass pabora Ne 7. «AHanu3 05 bubnuoteka [HOK
MyTalMii y JOpo30guibl Ha TOTOBBIX ' https://m.edso0.ru/863e8efe
MHUKpOIIpenapaTax»

bubnmoreka HOK

30 T'enernia senopeia 0 https://m.edso0.ru/863e8d78
PesepBHblil ypok. OOoOuieHne mno Teme

31 «HacnencTBeHHOCT W HM3MEHYHMBOCTH 0
OpraHUu3MOB»

32 Cenekius KaK HayKa M IMPOIECcC 0 bubanoreka IHOK
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https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
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https://m.edsoo.ru/863e9214
3 paoremni n samsormex. Brorosororms 1 BuGanorera LOK
' https://m.edsoo.ru/863e9214
KaK OTpaciib IPOU3BOCTBA.
34 HroroBass  koHTpoibHas  pabora 1O 1 bubnuoTeka [HOK
ouonoruu 3a kypc 10 kinacca https://m.edso0.ru/863e9336
OBILEE KOJIMYECTBO YACOB 1O 34
[TPOTPAMME
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11 KJIACC

KoauuyecTBO 4acoB

JJeKTpOHHBbIe HU(pPOBBHIE

Ne i/ Tema YpoKka Beero Ko]—[Tpo,]n,]-[],[e HpaRanecxue OﬁpaSOBaTe.}Ibele
padoThI padoThI pecypcbl

1 DBOJIIONHS U METOJIBI €€ U3yUCHUSI 1 0 0 ﬁggi?ﬁ;;%ioo.ru /863e];1[2001e<

2 Wctopuss pa3BuTus mnpencTaBieHud o0 1 0 0 bubnuoreka [HOK
SBOJIIOLUH https://m.eds00.ru/863e9570

bubnnoreka OK

3 MuipososmoLHs 1 0 0 https://m.edsoo.ru/863egcle
[Monmynsanuss Kak 5>J€MEHTapHas eIuHHIA

4 Buaa u sBomouuu. Jlabopatopnas pabota 1 0 05 bubnuoreka [HOK
Ne 1 «CpaBHEHHE BUIIOB o ' https://m.edso0.ru/863e99c6
MOP(OJIOTHIECKOMY KPUTEPHIOY

5 JBuxymiue CHJIBI (3memMeHTapHbIe 1 0 0 bubnuoreka [HOK
(aKTOpBI) SBOITIOIHH https://m.edsoo.ru/863e9da4

6 EcrecTBeHHbIi 0TOOp U €ro hopMbl 1 0 0 ﬁgggil/(;;.eef;oo.ru /863e1é[§jlé
Pe3ynbTaTe! SBOJIFOLINH:
MIPUCIIOCOOTIEHHOCTD OpraHu3MOB u

7 BU000Opa3oBanue. JlaboparopHas pabora 1 0 05 bubnnoreka [HOK
Ne 2 «Omnucanue mnpUCTIOCOOIEHHOCTH ' https://m.edso0.ru/863e9fde
opranu3Ma © €€  OTHOCHUTEIHHOTO
XapakTepay

8 Hanpasnenus u myTr MaKpOdIBOIIOIHH 1 0 0 Eggi?/ﬁ?eﬁzoo.ru /8 63e15_3[collef

9 Heo6paTumocTs 3BOIIOLIUHT 1 0 0

10 Hcropus xu3HM Ha 3eMiie U METOAbI €€ 1 0 0
M3YyYCHUS

11 ['unore3pl MNPOUCXOXKIEHUST HKU3HH Ha 1 0 0 Bubnuoreka [HOK

28



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

3emie

https://m.edso0.ru/863ea5a6

PazButne xu3Hu Ha 3emiie MO 3paM H

bubnuoreka LHOK

12 nepuoaam 0 https://m.edsoo.ru/863eabbe
OcHOBHBIE ATaIbI HBOJIIOIIUH
pacTUTENILHOTO ¥ JKMBOTHOIO  MHpa.
bubnuorexa [HOK
13 [Ipaktuyeckas pabGora Ne 1 «I/I3yileHHe 0.5 https://m.eds00.ru/863ea8bc
UCKOMAEMBIX  OCTaTKOB  pPAacTeHUH MU
KUBOTHBIX B KOJIJICKITHSIX)
14 CoBpeMeHHasi cUCTeMa OPraHUYeCKOro 0 bubnuoteka [HOK
MuUpa https://m.edsoo.ru/863ea48e
bubnuoreka [HOK
15 DBOJIIOIHS YeJIOBEKa (aHTPOTIOTEHE3) 0 hitps://m.eds00.ru/863eac2c
16 JBuokymiue CHJIBI (paxTopsr) 0 bubnuoreka HOK
AHTPOIIOTreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUU DBOIIOLHNA YEJIOBEKA 0
UYenoBeueckrue  packl U NPUPOJHBIE bubnuoreka I[HOK
18 0 )
aJJalTalluy 9eI0BeKa https://m.edso0.ru/863eaea2
KonTponbHas pabota Nel
19 «BO3HMKHOBEHHE M pa3BUTHE JKHU3HM Ha 0
3emiie»
20 DKOJIoTHus Kak HayKa 0
21 Cpenpl  oOWTaHHMS H  DKOJIIOTUYECKHE 0 bubnuoreka [HOK
(baxTopsI https://m.edsoo.ru/863eafec
Abuortnueckue ¢axtopsl. JlabopaTopHas
padora Ne 3.  «Mopdonoruueckue
29 0COOEHHOCTH pacTeHUl W3 pPa3HBIX MECT 05 bubnuoreka L[IOK
oburanus». Jlaboparopuas pabora No 4. ' https://m.edso0.ru/863eb10e
«BnusHue cBeTa Ha POCT U pa3BUTHE
YEepEeHKOB KoJleycay
23 buotnueckue GpakTops 0 bubmorexa HOK

https://m.edso0.ru/863eb348
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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
https://m.edsoo.ru/863eb348

DKOJIOTHYECKUE XapaKTEePUCTHKH
nonyisitiuu. [Ipaktuyeckass pabora Ne 2

24 «IToacY€T MIOTHOCTH TOMYJISIUNA Pa3HBIX 1 0.5
BUJIOB PACTEHUI»

25 Coo0rmiecTBa OpraHU3MOB — OHOIEHO3 1 0 ﬁggg:jl/ﬁée%asoo.ru /863eIk_J[jr)6§

26 DKOJIOTUYECKHE CHCTEMBI (SKOCHCTEMBI) 1 0 ﬁggglfr);.ee%ioo.ru /8 63615[40612

27 g}igigflieemnle]OKarTI?I;ZJ;I;I/IALI.BKO(Cjif)Tﬁecl\f];; 1 0 Eubmorexa HOK

https://m.edso0.ru/863eb5fa

skocucteM. Cykueccus

28 [IpupoiHbIE S5KOCUCTEMBI 1 0

29 AHTpPOIIOTr€HHBIE IKOCUCTEMBbI 1 0

30 buochepa — rmobanpHas dSKocHCTEMA 1 0 bubnuoreka HOK
3emim https://m.edso0.ru/863ebb5e

31 3aKOHOMEPHOCTH CYIIIECTBOBAHUSA 1 0 bubnuoteka [HOK
ouochepsr https://m.edso0.ru/863ebd16

32 YenoBeuecTBo B Orochepe 3emnn 1 0

33 CocymiecTBoBaHue MIPUPOJIBI nog 0 bubnuoteka [HOK
4eJI0BEeYeCTBa https://m.edsoo.ru/863ebale

34 KonrtponbHas padora Ne 2 «CooOuiectBa u 1 0
HKOJIOTUIECKUE CHCTEMBD)

OBIIEE KOJIMYECTBO YACOB o 34 25
[MPOTPAMME
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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
https://m.edsoo.ru/863eba1e
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YYEBHO-METOAUYECKOE OBECIIEYEHHE OBPA3OBATEJIBHOT'O
HPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYHEHUKA

* buonorus, 10 knacc/ Ilaceunnk B.B., Kamenckuit A.A., PyomoB A.M. u apyrue /Ilox pen.
ITaceunuka B.B,, AKuMoHepHoe o011ecTBO «M3naTenbeTBo «IIpocsenienue»
* buonorus, 11 kimace/ Ilaceunnk B.B., Kamenckuii A.A., Pyonos A.M. u npyrue /Ilox pen.
[Taceunuka B.B., Akunonepsnoe obmectso «M3narenscrBo «IIpocsemmenne»

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA
Kamenckuit A.A., KpukcynoB E.A., Ilaceunuk B.B. buonorusa. 10-11 kmaccel. OOmias
Ouosnorusi. YuebHOE nocobue (6a30BbIi1)

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
1. https://resh.edu.ru
2. https://infourok.ru
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