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INOACHUTEJIBHAS 3AIINCKA

[Ipu pa3paboTke mporpaMmsbl MO OHOJIOTMHM TEOPETHYECKYI0 OCHOBY JJISI ONpPENEICHUs
HOIX0/M0B K (DOPMHUPOBAHMIO COJEp:KaHus ydeOHoro mnpenmera «buonorus» cocraBuin:
koHuenryaibHbie nonoxkeHus OI'OC COO o B3auM0OOYCIIOBJIEHHOCTH IIEJIEH, COJEpKaHUSA,
pe3yabTaToB O0y4YeHHS U TPeOOBAHMUN K YPOBHIO MOJTOTOBKH BBIITYCKHHUKOB, IMOJIOKEHHS 00
O0MMX LEISIX M MPUHIUIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEro
obmiero obpazoBanus B Poccuiickoit denepanum, a Takxe MOJIOKEHU 0 crienupuke OUOJIOrHH,
e 3HAaYeHHWU B IIO3HAHMU >KUBOH IMPUPOJBI M OOECHEYEHHM CYLIECTBOBAHMS 4YEJIOBEYECKOI'O
obmiectBa. CorylacCHO Ha3BaHHBIM IIOJIOKEHUSM, ONPEACICHBI OCHOBHBIE (DYHKIIMU MPOrPaMMBbI
1o OMOJIOTHH U €€ CTPYKTYpa.

[Tporpamma no Guosoruu AaéT MnpejacTaBieHHe O LesaX, 00 olmel crpareruu o0ydeHus,
BOCIIUTaHUsI M pa3BUTUS oOOydyaroluMxcs cpeacTBamMu ydeOHoro mnpenmera «buomorusy,
onpezenseT o00s43aTeNIbHOE NPEAMETHOE COJIEpP)KaHUE, €ro CTPYKTYpYy, paclpeleieHHue 110
paszenaM U TeMaM, PEKOMEHJIyEMYIO MOCJIEI0BaTeIbHOCTh U3y4YEHUs y4eOHOro marepuana c
y4€TOM MEXIIPEIMETHbIX U BHYTPUIPEIMETHBIX CBs3€H, JIOTMKH 00pa30BaTEeJIbHOrO Ipoliecca,
BO3PACTHBIX OCOOEHHOCTEH 00y4aroXCs.

B mporpaMme 10 OHONOTHHM TakKe YUYUTHIBAIOTCS TpPEOOBaHUS K IIAHUPYEMBIM
JMYHOCTHBIM, METANpPEJIMETHBIM M MPEIMETHBIM pe3yibTaTaM oOydeHus B (HOpMUPOBAHHH
OCHOBHBIX BHJIOB y4eOHO-IT03HABATEIbHOMN AEATENbHOCTU/yUeOHbIX JeHCcTBUI 00yUYaroMXCcs 10
OCBOCHHMIO COJIEpKaHUsI OMOJIOrMYECKOro 00pa30BaHMsL.

B nporpamme no 6umosorum (10—11 kiaccel, 0a30BbIil ypOBEHb) pEaIU30BaH MPUHIIMII
NPEEMCTBEHHOCTH B HW3yYeHUHM Ouoyoruw, Oiarojapss dYeMy B HEH MPOCMAaTpPHBAETCS
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHWM, CBSA3aHHBIX C (POPMHPOBAHHUEM €CTECTBEHHO-HAYyYHOTO
MHUpPOBO33PEHHUS, IIEHHOCTHBIX OpPHEHTAlMil  JIMYHOCTH, SKOJIOTMYECKOTO  MBIIIICHMS,
IPEJCTaBICHUH O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOIIEHHEM K OKpYKarolen
npupoaHoil cpene. IlosToMy Hapsay ¢ u3ydeHHEM OOLIEOMONIOIMYECKUX TEOpUM, a TakKke
3HAHUH O CTPOCHHUHU XHBBIX CHCTEM PA3HOTO paHra ¥ CYINIHOCTH OCHOBHBIX MPOTEKAIONINX B HUX
IpPOIIECCOB B TMpOrpaMMe MO OHOJIOTMU YJEJIEHO BHHUMAaHHE HCIOJIb30BAHUIO MOJIYUYEHHBIX
3HAaHUH B OBCEAHEBHOM JKU3HU Ul PeLICHUs MPUKIAJHBIX 3a/1a4, B TOM YUCIIe: MPOPUIAKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMK  YENOBEKa, MEAWKO-TEHETHYECKOTO  KOHCYJIBTUPOBAHHS,
000CHOBaHHUS HKOJIOTUYECKHU 11€J1eCO00pa3HOro MOBEACHHS B OKpYXKarollel MpUpOaHOIl cpele,
aHau3a BIMAHUSA XO3SHCTBEHHOM NEATEILHOCTH 4YEJIOBEKa Ha COCTOSIHUE NPUPOAHBIX U
UCKYCCTBEHHBIX 9KOCHCTEM. YCUJICHHE BHUMaHMA K NPUKJIAIHON HampaBIeHHOCTH Y4eOHOTro
npenmMera «buonorus» MpoAUKTOBaHO HEOOXOIUMOCTHIO 00ECTeYeHUs YCIOBUM Ui peleHus
OJIHOM M3 aKTyaJIbHBIX 33/1a4 HIKOJBbHOTO OMOJIOrHYEcKOro o0pa3zoBaHus, KOTOpas Mpeanoaaraer
dopmupoBaHre y OOYyYarOIUXCsS CIHOCOOHOCTH AAaNTHUPOBATbCd K H3MEHEHHMAM JTUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOI'O MHpA.

buonorust Ha ypoBHe cpeaHero o0miero oOpa3oBaHMs 3aHUMaeT BakHoe MecTo. OHa
oOecnieunBaeT (QopMUpoBaHUE y OOydYalOUIUMXCs MPEICTaBICHUNH O HAaydyHOM KapTHHE MHpa,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOI MpUpoe, €€ OTIIMYUTEIbHBIX PU3HAKaX — YPOBHEBOM
OpraHu3alliil W 3BOJIIOLWHU, CO3MAaET YCIOBHS Ui TO3HAHUS 3aKOHOB YKHMBOW TNPHPOJIBI,
dbopmupoBanus (PYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOr0 M Oe3omacHOro ooOpasa
’KM3HH, YKOJIOTHUECKOTO MBILIIEHHS], IEHHOCTHOTO OTHOIIEHUS K )KUBOM MPUPOJIE U YETIOBEKY.

Bonbmioe 3HaueHne OWMOJIOTHS HWMEET TakXKe JUIsl pEIIeHUS BOCIUTATEIbHBIX U
pa3BUBAIOIIMX 33]a4 CPEeIHEro oouiero o0pa3oBaHus, coluann3anuy odyyaromuxcs. M3yyenne



Ounoaorun o0OecnieunBaer yCIIOBUS Ui (dhopMupoBaHUs MHTEIJICKTYaJbHBIX,
KOMMYHHKAITMOHHBIX W WH(QOPMAIIMOHHBIX HABBIKOB, SCTETHYECKON KYJIBTYPBHI, CIIOCOOCTBYET
WHTETpAIMi OUOJIOTMYECKUX 3HAHUHN C TPEJCTABICHUSMU U3 JIPYTUX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKU, XUMHUH U reorpaduu. HazBanHbIe MOJI0KEHUS O MTpeIHA3HAYCHUH Y4eOHOTO
npenmera «buonorus» cocraBUiIM OCHOBY Uil OMNpENENIeHHs] MOAXOI0B K OTOOpy H
CTPYKTYPHUPOBAHUIO €r0 COACPKaHUs, IPEACTABICHHOTO B IPOrpaMme Mo OMOJIOTHH.

OTt60p conepkanus yueOHOro ipeameTa «buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3UIUI KYJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYYaIOIIUECS JOJKHBI
OCBOUTH 3HAHUS U YMEHHS, 3HaUUMbIe ISl (POpMUPOBAHMS OOIIEH KyJIbTYpbI, ONpEAEISIOnne
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYXKAIOIIEH NPUPOAHON cpene, BocTpeOOBaHHBIC B
MOBCEHEBHOM KM3HU U MPAKTHUUECKOU AesTelibHOCTH. Oco00e MECTO B 3TOM cucTeMe 3HAHUU
3aHUMAIOT d3JIEMEHTBl COJIEpP’KaHUs, KOTOpbIe CIyKaT OCHOBOM g (QOpMHUpPOBaHUS
MPEJCTaBICHU O COBPEMEHHON eCTeCTBEHHO-HAyYHOW KapTUHE MHpa U IEHHOCTHBIX
OPUEHTALMAX JTUIYHOCTH, CTOCOOCTBYIOIMINUX TYMaHU3AIIMK OMOJIOTMYECKOTO0 00pa30BaHus.

CTpyKTYypUpOBaHUE COJCpXKaHUS Y4eOHOro MaTepwaja B MporpaMMe IO OWOJIOTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOTO 3HAUEHUS 3HAHUN 00 OTIMUYUTENBHBIX OCOOEHHOCTSIX
JKUBOM TPUPOJIBI, O €€ YpPOBHEBON OpraHu3alMiid U HBOJIONHMHU. B COOTBETCTBUM C 3THUM B
CTPYKType y4eOHOTO npeaMera «BHONOTHs» BBIIEICHBI CICIYIONINE CONEpPKATEIbHbIC JINHUU:
«buonorus kak Hayka. MeTobl HAy4yHOTO No3HaHUs», «KieTka kak OHoorudyeckas CucreMa,
«Opranu3m kak Ouosoruyeckas cuctema», «Cuctema U MHOrooOpasue OpraHMuecKOro MUpay,
«OBOJIOLHUS )KUBOU MPUPOBD, « IKOCUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

enr u3ydyenus: yueOHoOro mnpemmera «buosmorusi»» Ha 06a30BOM YpOBHE — OBJIAJCHHUE
00y4JaronMMucs 3HAHUSAMH O CTPYKTYpHO-(YHKIIMOHAJIBLHON OpraHU3allMM >KUBBIX CHCTEM
pa3HOro paHra u MpuoOpeTeHne YMEHUN UCIOIB30BaTh 9TU 3HAHMSI ISl TPAMOTHBIX JCHCTBHI B
OTHOIIEHUH 00BEKTOB KMBOW TIPUPOJIBI U PEIICHUS PA3IUYHBIX JKU3HEHHBIX TPOOIIEM.

Hoctmwkenne 1enu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE
obecreunBaeTcs peleHrueM CAeAYIOIMX 3a/1ayu:

OCBOEHHE OOYYalIIUMUCA CHCTEMbl 3HAaHUH O OHOJOTHYECKHX TEOpHUAX, YUYCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THIOTEe3aX, MpaBUiaX, CIyKallMX OCHOBOH sl (opMUpPOBaHUS
MPEACTABICHU O €CTeCTBEHHO-HAYYHOW KapTUHE MHUpa, O METOoAaX HAy4YHOIro ITO3HAHUS,
CTPOCHHMHM, MHOTOO0OpPa3MU M OCOOCHHOCTSIX HUBBIX CHCTEM pPa3HOTO YPOBHSI OpTraHHU3aIlvH,
BBIIAIOIINXCSI OTKPBITUSAX U COBPEMEHHBIX UCCIICIOBAHUSIX B OMOJIOTHY;

dbopMupoBaHHE Yy OOYYarOIIMXCS IMO3HABATEIbHBIX, MHTEIJICKTYalbHBIX U TBOPYECKHX
CITOCOOHOCTEN B MPOIECCE aHAIM3a JIAaHHBIX O MYTSAX Pa3BUTHS B OMOJOTUM HAYyYHBIX B3TJISAJIOB,
UJIeH ¥ TIOJIX0/I0B K U3yUEHHUIO JKMBBIX CUCTEM PA3HOTO YPOBHS OpPTaHU3AINN;

CTaHOBIIEHHE Yy OOydYarommxcsi oOmel KynbTypbl, (QYHKIMOHAILHONH TPAMOTHOCTH,
pa3BUTHE YMEHHUI OOBSCHATH U OIEHUBATH SBICHUS OKPYXKAIOIIETO MHUpPA JKUBOW MPHUPOABI Ha
OCHOBAHUWU 3HAHHWH U OMBITA, TOJYYECHHBIX MTPU U3YYCHUH OUOJIOTHH;

dbopMupoBaHHEe y OOYYArONIUXCS YMEHUW WLTIOCTPUPOBATh 3HAYCHHE OMOJOTHYECKUX
3HAHUN B MPAKTUUYECKOM JEATEIbHOCTH YEJIOBEKa, PAa3BUTUHU COBPEMEHHBIX MEIUIIMHCKHX
TEXHOJIOTHI U arpoOHOTEXHOIOTHIA;

BOCMHUTAaHUE YOEXAEHHOCTH B BO3MOXHOCTH TO3HAHUS 4YEJIIOBEKOM >KUBOW MPUPOJIBL,
HE00X0UMOCTH OEpeKHOr0 OTHOIICHUS K Hel, COOMIOCHHS ATUUECKUX HOPM MpHU MPOBEACHUN
OMOJIOTMYECKUX UCCICIOBAHMIA;

OCO3HAHHE LEHHOCTU OMOJIOTMYECKUX 3HAHWMA JJIsl TIOBBIIICHHUS YPOBHS SKOJOTHYECKOU
KYJbTYpBI, 17151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;



NpUMEHEHHE TPHOOPETEHHBIX 3HAHWN W YMCHUH B TIOBCEJIHEBHOW JKWU3HU JUIS OIEHKH
MOCJEACTBHI CBOEH JEATENILHOCTH IO OTHOIICHUIO K OKPYXKAIOWIEH cpeae, COOCTBEHHOMY
3JI0pOBBIO, 000OCHOBAHHE U COONIOICHHE Mep MPOoUIIaKTHKH 3a00JIeBaHU.

B cucreme cpennero obmiero oopazoBanus «buosnorus», nyyaemas Ha 6a30BOM YpOBHE,
SIBIISICTCS.  00SI3aTEIbHBIM yUEOHBIM TIPEJAMETOM, BXOMISIIMM B COCTaB IMPEIMETHOH 00IacTH
«EcTecTBeHHO-HAYYHBIC TPEAMETHIY.

Jis u3yuenus 6uonoruu Ha 6a30BOM YpOBHE CPEIHEro OOIIero 00pa3oBaHMs OTBOIUTCS
68 yacoB: B 10 ximacce — 34 gaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buojsiorusi Kak Hayka.

Buonorus kak Hayka. CBsi3b OMOJIOTMH C OOIIECTBEHHBIMU, TEXHHUECKUMH WU JIPYTUMH
€CTECTBCHHBIMU HayKamu, (uiocodueil, 3TUKOW, 3CTETUKONM u mpaBoM. Ponp Ouonoruu B
(dbopMUPOBaHUN COBPEMEHHOM Hay4HOI KapTUHbI Mupa. CucTemMa OMOJIOTHYECKUX HaYK.

MeTop1 TO3HAHUS KUBOU MPUPOABI (HAOIIOIEHUE, SIKCIIEPUMEHT, OIMCaHUe, U3MEpPEHHE,
KJaccuukanms, MOJASITHMPOBAHUE, CTATUCTHYECKAss 00pabOTKa JaHHBIX).

JleMoOHCTpanum:

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

Tabmuie! U cxeMbl: « MeTOIbI TO3HAHUS )KUBOW TIPUPOJIBI.

JlaGopaTopHble U MpaKkTH4YecKHe padoThi:

[Tpaktnueckast pabora Ne 1. «lcnonbp3oBaHue pa3iaMYHBIX METOJOB IPU H3YYEHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cuCTEMbI M UX OPraHU3aIUA.

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

CpoiicTBa OumocucTeM © HWX pa3HooOpasue. YPOBHU OpraHu3alid  OHUOCHCTEM:
MOJICKYJISIDHBIM,  KJIETOUHBIM,  TKAHEBBIH, OPraHU3MEHHBIH,  MOIMYJIALHOHHO-BHIOBOM,
HKOCHUCTEMHBIH (OMOreo1eHOTHYECKH), OMOC(hepHBI.

JdemoHcTpaumuu:

Tabmuupel u cxembl: «OCHOBHbIE NPHU3HAKU KU3HW», «YPOBHHU OpraHU3aluy KUBOU
MPUPOIBD».

Ob6opynoBanue: moaens Monekynbl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHHUE KJIETKH.

XUMUYECKUH  COCTaB KJIETKH. XUMUYECKUE  DIIEMEHTHI: MAaKpOJBJIEMEHTHI,
MHUKpO3JIeMEHTHL. BoJla 1 MUHEpallbHbIE BEILIECTBA.

@yHKIIMM BOJBl U MHUHEpPAJIbHBIX BelleCTB B KieTke. [loanep:kaHue OCMOTHMYECKOIO
OanaHca.

benku. CocraB u cTpoeHne 6€IKOB. AMUHOKUCIIOTEI — MOHOMEPHI OenkoB. HezameHnmblie
U 3aMEHHMMbIE€ AMHHOKHUCIIOTHI. AMHHOKHMCIOTHBI COCTaB. YPOBHH CTPYKTYpbl OEIKOBOH
MOJIEKYJbl (TIepBUYHAs, BTOPUYHAS, TPETHYHAs W YETBEPTUYHAS CTPyKTypa). XUMHUECKUE
cBoicTBa 0enKkoB. bruonornyeckue GyHKIMU OEITKOB.

®epMeHThl — Ouoniornyeckue KaraiauzaTopbl. CTpoeHHe (GepMeHTa: aKTHBHBIA LIEHTD,
cyocrpatHas  crenuduuHocth. Kodepmentsl. Butamuubel.  Oriauuusts  (epMEeHTOB  OT
HEOPraHMYECKUX KaTaJIn3aTOPOB.

YrneBonabl: MOHOCaxapu bl (TJIFOKO3a, puO03a 1 1e30KCHpU003a), Arcaxapuasl (caxaposa,
JaKTO3a) W TMOJIMcaxapuibl (Kpaxmal, TJIMKOTeH, NeJUIoao3a). buomorndyeckue (yHKUNUN
YTJIEBOJIOB.

Jlunuasl:  TpUraMuepunsl, Qochonunuael, crepouabl. [uapodpmibHO-rHAPOGOOHBIE
cBoiictBa. buonornyeckue ¢yHkumu aununoB. CpaBHEHUE YTIeBOJOB, OEIKOB U JUIUAOB Kak
HMCTOYHUKOB YHEPIHH.



Hyxkneunoseie kucnotsl: JIHK u PHK. Hykieotunbl — MOHOMEPBI HYKJIE€MHOBBIX KHCIIOT.
Crpoenne u ¢ynkuumu JIHK. Crpoenne u ¢pynxnum PHK. Bugst PHK. AT®: ctpoenue u
byHKIMN.

[utonmoruss — Hayka o kjerke. KierouHas Teopuss — mpuMep B3aUMOJCUCTBUS UIEH U
¢dakTOB B HAYYHOM MO3HAHUH. METO bl U3YUYCHUS KIETKH.

Knerka kak menoctHas sxuBasi cucrema. OOIie Mpu3HaKM KIETOK: 3aMKHYTas Hapys>KHast
memOpana, mosiekynbl JIHK kak reneTnueckuil anmapar, CuCTeMa CUHTE3a Oeka.

Tunel KIETOK: J3yKapuoTHYeckas M mpokapuoTudeckas. (OcoOEHHOCTH CTPOEHUs
npokapuotuyeckoit kiaetku. Knerounas crenka 6akrepuil. CTpoeHHE dYKapUOTHUECKON KIIETKU.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KIJIETOYHAs CTEHKA, INIMKOKAIMKC, UX (DYHKIHH.
[InasmaTtuueckas MemOpana, e€ cBoicTBa M (QyHkHuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomeMOpannbie opranous! kinetku: JIIC, anmapat [Nonbsmku, muzocomsl. [lomyaBToHOMHBIE
OpraHou/bl KJIETKU: MHUTOXOHAPUH, IIacTuiabl. IIpoucxoxneHne MHUTOXOHAPUHA M IJIACTHI.
Buner mitactun. HememOpaHHbIe OpraHOUIbI KIIETKU: pUOOCOMBI, KJIETOYHBINA EHTP, LIEHTPUOJIH,
PECHUUKH, KTyTUKU. DyHKIINN OPraHONI0B KIETKU. BKitoueHus.

SAnpo — perynaropHslil neHTp KieTku. CTpoeHue sijipa: saaepHas 000JI0uKa, Kapuoria3ma,
XPOMAaTHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHCIOpT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

[loptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. IIneiinen, P. Bupxos, Ixx. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

Huarpammbl:  «PacnpeneneHrie XUMHYECKHX JJIEMEHTOB B  HEXUBOW MIPUPOIEY,
«Pacnipenenenne XUMHYECKUX IIEMEHTOB B )KMBOW IIPUPOJIEN.

Tabmuupel u cxemsl: «Ilepuoanyeckas TabiuIa XUMHUYECKUX 3JIE€MEHTOB», «CTpoeHue
MOJIEKYJIbl BOJbI», «buocunres 6enka», «CTpoeHne Monekyisl o6enka», «CtpoeHue pepmeHTay,
«Hyxneunossie kuciotsl. JJTHK», «Ctpoenne monekynsl ATDy», «CtpoeHne 3ykapruoTHYECKON
KIeTKn», «CTpoeHHe XUBOTHOM KIETKW», «CTpoeHue pacTUTENbHOM KiIeTKn», «CTpoeHue
MIPOKAPUOTUUYECKON KIETKN», «CTpOCHHE sApa KIETKU», « Y TIE€BOABDY, «JIunuasn.

OOGopyaoBaHue: CBETOBOW MHKPOCKOI, OOOpYyIOBaHUE IS MPOBEACHHUS HAOIIOICHUH,
U3MEpPEHUH, SKCIEPUMEHTOB, MUKPOIIpENapaThl PacTUTENbHBIX, JKUBOTHBIX M OaKTepHalIbHBIX
KJIETOK.

JlabopaTopHble U NIpaKkTHYeCKHe padoThl:

JlaGopatopuast pabora Ne 1. «/3ydyeHue KaTaTUTHYECKON aKTUBHOCTH (PepMEHTOB (Ha
IpUMepe aMHJIa3bl UM KaTanasbl)y.

JlaGopatopHast pabora Ne 2. «M3ydeHHe CTpOEHHS KJIETOK PACTCHHWH, >KUBOTHBIX M
OaKTepHii Mo MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIPENapaTax U UX OMUCAHHUE.

Tema 4. /KuzHeaesiTeJIbHOCTh KJIETKH.

O6meHn BemiecTB, WIM MeTa0OMU3M. AcCCUMWIANMS (TJIaCTHUECKUd OOMEH) u
JUCCUMUIIALIUSA (SHEpreTUYecKrii 0OMeH) — JIBe CTOPOHBI €AMHOTO Tpolecca MeTabonu3ma. Ponb
3aKOHOB COXPAHEHUS BEIECTB U SHEPTUU B TOHUMAaHUH MeTaboIn3Ma.

Tumnber oOMmena BemiecTB: aBTOTPOdHBIN U reTepoTpodHbii. Pons pepmeHTOB B 00MEeHE
BEIIECTB U MPEBPALICHUH SHEPTUHU B KIIETKE.

@®otocunTe3. CBeroBas u TeMmHOBas ¢a3bl ¢orocunTe3a. Peakium ¢orocuHTesa.
DddextuBHOCTh PoTOCHHTE3a. 3HAUEeHUE HOTOCUHTE3A IS KU3HU Ha 3emiie. BriusHue ycnoBuit
cpenbl Ha (POTOCUHTES3 U CIIOCOOBI MOBBIIIEHUS €T0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.



XemocuHTe3. XEMOCHHTE3UPYIOIIe OakTepuu. 3HAUYCHHE XEMOCHHTE3a I KU3HH Ha
3emuie.

Ouepreruyecknii oOMeH B KieTke. PacmieruieHme  BEIIECTB,  BBICICHHE U
aKKyMYJIMPOBaHHE SHEPTUU B KJIETKE. DTallbl SHepreTudyeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucinopoaHoe okucieHue, WIM  KIETOYHOE  JbIxaHue. OKHUCIUTEIbHOE
dochopmmmpoBanre. DPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakuuu wmarpuuHoro cunres3a. leHernueckas wunpopmamms u JHK. Peammzanums
reHeTH4YecKol mHpopmanuu B KiIeTKe. | eHeTHUeCKHil KOJ M €ro CBOMCTBA. TpaHCKpHUIILIHS —
MatpuuHblii cuate3 PHK. Tpancnsuus — 6uocunte3 Oenka. Drtamnbl TpaHcaanuu. Koauposanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Hexnerounsie ¢opmbl ku3HM — Bupychl. Mcropusi otkpeiTus BupycoB (. U.
HBanoBckuit). OCOOEHHOCTH CTPOEHUS U KU3HEHHOTO LUKIa BUpYcoB. baktepuodaru. bonesnu
pacTeHUi, )KUBOTHBIX U YEJIOBEKa, BbI3bIBa€MbIe BUpYycaMu. Bupyc nMMyHOepUIIMTa YeTOBEKa

(BY) - Bo30oymurens CIIMJla. OOpaTHas TpaHCKpHIIHS, peBEpTaza W HUHTErpasa.
[TpodunakTrka pacnpocTpaHEHUS BUPYCHBIX 3a00ICBAHHIA.
JdeMoHcTpanum:

[Toptpetsr: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumupsszes.

Tabmumer w cxembl: «Tumbl  mutaHus», «Metabonu3am»,  «MHUTOXOHAPHUD,
«OHepreTruueckuii oomen», «Xnopomiact», «Dotocunres», «Crpoenne [JHK», «Crpoenue u
dbyHkuoHupoBanue reHa», «CuHtre3 Oenka», «l'eHeTmueckwii  Kom», «Bupycen,
«bakrepuodarn», «Ctpoenne u xu3HeHHbId 1uka Bupyca CIIMla, O6axtepuodaray,
«Pennukanus JJHK».

O6opynoBanue: moaenu-anmukauu «Yasoenue [IHK u tpanckpunims», «buocunres
Oenka», «CTpoeHHe KIETKW», MOjieThb cTpykTypsl JIHK.

Tema S. PasMHOKeHHe M HHIMBHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knetounslii 1uki, WiaM XU3HEHHBIM 1uka kietku. MHTepdaza m mwuros. Ilponeccst,
nporekaromue B uHTepdasze. Permmukanus — peakuus marpuunHoro cunteza JHK. Crpoenue
XpoMOCcOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TaIIOMIHBIM XPOMOCOMHBIE
Habopbl. Xpomatuasl. LluTonoruueckue OCHOBBI Pa3MHOXKEHUS U MHAWBHUIYalbHOTO Pa3BUTHS
OpraHU3MOB.

Henenne wimetkn — muto3. Cramuu mwurtosa. [lporiecchl, mpoucxonsiyde Ha pa3HBIX
CTaJusX MUTO3a. Buonornueckuii CMbICII MUTO3A.

[Tporpammupyemasi TuOesb KIETKH — aromnTo3.

@opMBl  pa3MHOXKEHMSI OpraHu3MoB: Oecrojioe U mojioBoe. Buapl  Oecnonoro
Pa3MHOXKEHUS: JIeJICeHHE HaJBO€, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BETre€TaTUBHOE pa3MHOKEeHHE. VICKyCCTBEHHOE KIOHHPOBAaHME OPraHU3MOB, €0 3HAYEHUE s
CEJICKLIUH.

[TonoBo€ pa3MHOKEHUE, €TO0 OTIINYUS OT OECIIONOrO.

Meiio3. Cragum meito3a. Ilpoueccel, nmpoucxonsdmue Ha craausx menosa. [loBenenue
xpoMmocoM B Mero3e. Kpoccunrosep. buonornueckuii cMpIci ¥ 3HaYEHUE Me03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KIETOK Y KHBOTHBIX. [loMOBBIE Kene3bl:
CEMEHHHUKHU M sSMYHUKH. OOpa3oBaHUE W Pa3BUTHE IMOJOBBIX KJIETOK — ramer (CIepMaTo30H,
SUICKIIETKa) — CcIepMaToreHe3 W oBoreHe3. (OCOOCHHOCTH CTPOSHHUS SHIEKICTOK U
cnepmaro3onioB. OmionorBopenue. [lapreHorenes.

NuauBuayanbHOe pa3BUTHE (OHTOTEHE3). OMOpPHOHAIBHOE pa3BUTHE (IMOpPHUOTEHE3).
Otanbl 3MOPHOHATBHOIO Pa3BUTHA Y MMO3BOHOYHBIX JKHBOTHBIX: JIPOOJIEHHE, TacTpyJsius,



opranorenes. [ToctamOproHanbHOe pa3BuTHE. THUIBI MOCTIMOPHOHAIBHOIO PA3BUTHUS: MPSIMOE,
HenpsiMoe (TMYMHOYHOE). BrusHMe cpensl Ha pa3BUTHE OPraHU3MOB, (PAKTOpPBI, COCOOHBIE
BbI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pazBute pacteHuil. OHTOreHe3 HBETKOBOIO PACTEHHUs: CTPOCHUE CEMEHH, CTaIuu
pa3BUTHSL.

JleMoOHCTpanum:

Tabmuubl u cxembl: «@OPMBI Pa3MHOKEHHUSI OPTaHU3MOBY, «J|BOIHOE OIIOIOTBOPEHUE Y
LBETKOBBIX pacTeHui», «BereraruBHOoe pa3MHOXKEHUE pacTeHUi», «JlelieHne KieTku
OaxTtepuii», «CTpoeHHe MONOBBIX KIETOK», «CTpoeHHe XpoMocoMbD», «KIeTOUHBINH UKD,
«Penmukanus THK», «Mutosy, «Menos», «lIpsamoe u HenpsMoe paszButue», «l'amerorenes y
MJIEKONIUTAIOIIUX U YeJIOBEKa», «OCHOBHBIE CTaJUN OHTOTEHE3a».

OO6opynoBaHMe: MUKPOCKON, MHKporpenaparbl «CrepMaro30ubl MIIEKOIHUTAIOLIET0»,
«Sineknerka miekonutaromero», «KapuokuHes B KJI€TKax KOpEIIKa JyKa», MarHUTHas
MoJIeNb-anmInKanms «/Jlenenue knetku», moaens JJHK, Moxens MetadazHoii XpOMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKHEe PadOThI:

Jlaboparopnas pabota Ne 3. «Habmronenue MuTo3a B KJIeTKaX KOHYMKA KOPEIIKa JIyKa Ha
TFOTOBBIX MUKpOIIPENapaTax».

Jlabopatopnast pabora Ne 4. «M3ydeHwe CTpOEHHsI TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax».

Tema 6. HaciiencTBeHHOCTh M U3MEHYHBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reneruku. Mcrtopus pasButrus reHetuku. Ponbs nuronorun u
HMOpHOJIOTHUN B CTAHOBJICHUU F€HETUKHU. BKi1ag pocCHICKUX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE
FeHETUKU. MeToapl TEeHETUKH (TUOPHI0JIOTMYECKUHM, LHUTOT€HETHYECKUM, MOJIEKYJISIpHO-
reHeTuuecknii). OCHOBHbIE TEHETUUECKUE NTOHATHS. ['eHeTnYecKass CMUMBOJIMKA, UCTIOIb3yEMasl B
CXEMax CKpELMBaHUM.

3aKOHOMEPHOCTH  HACJElOBaHUS  NPU3HAKOB, ycTaHOBJIeHHble [. MeHnaenem.
MonoruOpuaHOe CKpelrBanue. 3aKOH eInHO-00pa3us TMOPHUI0B MepBOro nokojaeHus. [Ipasuno
JOMMHHUPOBAHMs. 3aKOH pAcCIIEIUICHHs Ipu3HakoB. ['mmore3a yucroTel raMer. llomHoe u
HETOJIHOE JOMUHHUPOBAHHUE.

JurubpunHoe ckpemMBaHME. 3aKOH HE3aBUCHMOrO  HACJEIOBAaHUS  MPU3HAKOB.
[{uToreHeTHYeCcKUe OCHOBBI JUTMOPHUIHOTO CKpEIIMBAHMS. AHAIU3UPYIOLIEe CKpEIlBaHUE.
Vcnonb30BaHne aHATM3UPYIOLIETO CKPEIMBAHUS [Tl OTPE/IeTIeHNs] TeHOTUIIA OCOOH.

CuerulenHoe HacienoBaHue mnpusHakoB. PabGora T. Moprana mno cLemIeHHOMY
HacJeI0BaHNI0 TeHOB. HapylieHue cliernieHns TeHOB B pe3yiibTaTe KPOCCHHIOBEpa.

XpOMOCOMHasI TEOPHUS HACJIEACTBEHHOCTH. | eHeTHYeCKre KapThl.

I'eneruka nona. XpoMOCOMHOE OIPENEICHUE 10Ja. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporaMeTHbIE OpraHu3Mbl. HacienoBaHue NpPU3HAKOB, CLEIUIEHHBIX C
MTOJIOM.

N3meHunBOCTh. BHIbI ”3MEHUMBOCTH: HEHACIIECCTBEHHAs U HacleACTBeHHas. Ponb cpebl
B HEHACJIEJICTBEHHOW HW3MEHUYMBOCTU. XapaKTePUCTUKAa MOJU(PHUKAIMOHHON H3MEHYHUBOCTH.
Bapuanuonsslii psn v BapuanmonHas kpusas. Hopma peakiuu npusHaka. KonnuecTBeHHbIE U
KaueCTBEHHbIE MPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOAN(PUKALMOHHOW N3MEHYHUBOCTH.

HacnencTBenHas, iy reHoTUNUYecKasi, "3MeHYMBOCTh. KoMOMHATHBHAST M3MEHYHBOCTb.
Meiio3 ¥ TMONOBOM TpoIeCC — OCHOBA KOMOMHATHBHOW W3MEHUMBOCTH. MyTalliOHHAs
u3MeH4nBOCTh. Kraccu¢ukanuss MyTaluii: TeHHbIE, XpPOMOCOMHBIE, T€HOMHble. YacToTra U



NPUYHHBI MyTaluii. MyTareHHbIe (aKTOphl. 3aKOH TOMOJIOTHYECKUX PSAZOB B HACIIEICTBEHHOU
n3MmenunBocty H. . BaBunosa.

BuesinepHast HacIe1CTBEHHOCTh U N3MEHYUBOCTb.

I'enetnka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl T€HETUKH YEJIOBEKa:
reHealoTnYecKuii, OJIM3HELOBbIM, IMTOr€HETUYECKUH, OMOXUMHUYECKHI, MOJEKYISIPHO-
reHeTuueckuil. COBpEMEHHOE OIIpe/eIeHUE TEHOTUIA: IIOJHOT€HOMHOE CEKBEHHPOBAHHUE,
TeHOTHIIMPOBaHUE, B TOM uucie ¢ nomomsio I1IIP-ananmmu3a. HacnencTBeHHsle 3a0o0ieBaHUS
YyelioBeKa: TreHHble Oosie3HH, OO0JIe3HM C  HAcleACTBEHHOM  IPelpacloiokeHHOCTHIO,
xpoMocomHble Oone3nu. ComaTuueckue M TeHepaTHBHble MyTanuu. CTBOJOBBIE KIIETKH.
[TpuHIMIBI 370POBOTO 00pa3a KHU3HHU, TUATHOCTUKH, MPO(PUIAKTHKH U JICUCHHUS] TeHETUYECKIX
Oone3Hel. MeauKo-reHeTUUECKOE KOHCYJIbTHPOBAHHWE. 3HAYEHHE MEAMIIMHCKONM TE€HETHUKU B
MPEIOTBPALICHUH U JICYEHUU TeHETUYECKIX 3a00JIeBaHUH YeTIOBEKa.

JdeMoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B. Tumodees-
Pecosckmii, H. Y. BaBuios.

Tabmunpl u cxeMbl: «MOHOTHOPUAHOE CKPEHIMBAHUE M €r0 IUTOTEHETHYECKas OCHOBAY,
«3aKOH pacUICIUVIEHUs] M €ro IUTOTeHETUYECKas OCHOBa», «3aKOH YHUCTOTBl TaMeT»,
«Jlurubpunnoe ckpenmBanue», «lL{uToMOTMYECKHE OCHOBBI JAUTHOPUIHOTO CKPEIIUBAHUS,
«Merios», «B3aumMoaencTBie ajielibHbIX T€HOB», «['eHeTnueckne KapThl PaCTEHUM, JKMBOTHBIX
u 4yenoBeka», «l'eHeTuka mona», «3aKOHOMEPHOCTH HACIENOBaHUS, CLEIUIEHHOTO C IOJIOMY,
«Kapuotunsl uyenoBeka © IKUBOTHBIX», «Bumel wu3MenunBoctn», «MonudukanronHas
U3MEHUYUBOCTH», «HacnenoBanue pesyc-gakropay, «l'eHeTHKa Ipynn KpoBu», «MyTalioHHas
M3MEHYUBOCTDY.

O6opynoBanue: Monenu-anmiukanuu «MoHoruOpuaHoe ckpermmBanue», «HemomaHoe
JOMHUHHUpOBaHHE», «Jlurnbpuanoe ckpemmBaHue», «llepekpéct XpomMocom», MHKPOCKON U
MuKpornpenapar «Jlpo3oduna» (Hopma, mytauuu GopMbl KPbUILEB U OKpPacKu Telna), repdbapuit
«I"opox MOCEeBHOW.

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

JlaboparopHas pabota Ne 5. «M3yueHne pe3ynbTaTOB MOHOTUOPUIHOTO U AUTUOPUTHOTO
CKpEIIMBaHUS Y IPO30(UIIBI HA TOTOBBIX MUKpPOIIPENapaTaxy.

JlaGopaTtopHnast pabota Ne 6. «M3yueHne Moau(pUKaIMOHHON U3MEHUYUBOCTH, TOCTPOEHUE
BApPUAILIMOHHOTO Psi/1a U BAPUALIUOHHON KPUBOI.

Jlaboparopnas paborta Ne 7. «AHanmu3 wmyTtanuid y JApo30QuIBI Ha TOTOBBIX
MUKpOIIpenaparax».

[TpakTueckas padota Ne 2. «CocTaBieHue U aHaIU3 POAOCIOBHBIX YETOBEKa.

Tema 7. Cesiekuust oprann3moB. OCHOBbI OMOTEXHOJIOTHM.

Cenexuus Kak HayKa U Ipolecc. 3apoKICHHUE CENeKIUU U JoMecTukanusa. Yuenue H. 1.
BaBunoBa 0 LEHTpax MNPOUCXOXKICHUS M MHOrooOpaszusi KyJbTypHbIX pacTeHui. LleHTpbl
MIPOUCXOKICHHS IOMAITHUX JKUBOTHBIX. COpT, IOPO/Ia, IIITAMM.

CoBpeMeHHBIE METOJbI CEIeKIIMU. MacCOBBIii U WHIANBUAYATbHBIA OTOOPHI B CENEKIIUU
pacteHuii u XUBOTHBIX. OIIEHKa 3KCTepbepa. bIu3KopoICTBEHHOE CKpENIMBaHHEe — MHOPHUIMHT.
Uucras nwHusa. CkpenyBaHWe YWCTHIX JIMHWK. ['erepo3uc, WM THOpUIHAS CHIIA.
Hepoacreennoe ckpemuBanue — ayTOpuauHr. OtnanéHHas ruOpuauzanuss U e€ yCHexu.
NcKyCCTBEHHBI MYTareHe3 M IMOJYyYEHHUE IOJUILIOUAO0B. J(OCTHKEHUS CENEKLMU PaCTCHUM,
JKUBOTHBIX U MUKPOOPTaHU3MOB.



buotexHosoruss Kak oTpacib MNPOW3BOACTBA. ['€HHas HWHXKEHEpHs. OTambl CO3JaHUS
pexomOuHanTHOM JIHK u Tpancrennsix opranusmoB. Kierounas unxenepus. Knetounsle
KYJIbTYpbl. MUKpPOKIIOHAJIBHOE pa3MHOXKEHHUE pacTeHUu. KIIOHMpOBaHUE BBICOKONIPOIYKTHBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTraHMW3MOB. OKOJOTHYECKHMEe M dTudeckue mnpobiemsl. MO -
FeHETUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpauu:

IToprpersr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. ®@. 1BaHoB.

Tabmupel u cxembl: Kapta «LleHTpbl MpPOMCXOXKIEHUS M MHOrooOpasusi KyJbTYPHBIX
pacteHui», «llopoabl TOMalIHUX KMBOTHBIX», «CopTa KyJbTypHBIX pacTeHUui», «OTnanéHHas
rubpuam3amusy, «Paboter akagemuka M. @. HWeanoBay, «[lomumnoungus», «OOBEKTHI
ouorexHonorun», «Knetounslie KylabTypbl U KJIOHHUpOBaHUE», «KOHCTpyHpOBaHHE U NEPEHOC
TE€HOB, XPOMOCOMY.

O6opynoBaHue: MyJSKU IJIOJI0OB U KOPHEIUIOAOB AUKUX (OPM U KYyJIbTYPHBIX COPTOB
pactenuii, repoapuii «CellbCKOX03SUCTBEHHBIC PACTCHUS.

JlabopaTopHble 1 NpakTHYeCKHEe PadOThI:

Okckypeusi «OCHOBHBIE METOJBI U JIOCTHIKEHUSI CENEKLIMU PACTeHHl U JKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (pepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEILTUYHOE
XO03SICTBO, JTA00OPATOPUIO arpOyHUBEPCUTETA WM HAYYHOTO IICHTPA)».

11 KUIIACC

Tema 1. JBosonMOHHAsA OHOJIOTHS.

[IpeanocbuUIKM BO3HWKHOBEHHSI SBOJIOIMOHHON TEOPUH. DBOJIIOIMOHHAS TEOpHUS U €&
MecTO B Orosoruu. BiusHue 3BOIIOLIMOHHON TEOPUH HA pa3BUTHE OMOJIOTMU U APYTUX HAYK.

CBuzerenbcrBa dBomonuH. [laneoHToNOrMYECKHE: TOCIENOBATENBHOCTh MOSBICHUS
BUJIOB B MaJICOHTOJIOIMYECKOH JIETONUCH, NIepexoiHble (opMbl. bruoreorpaduueckue: cxoiacTBo
U paznnume GayH U Qiiop MaTEpUKOB U OCTPOBOB.

OMOpPHOJIOrMYECKHE: CXOJCTBA U pa3iauuus SMOPHOHOB pPa3HBIX BUIOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, aHAJOTUYHBIE, PYIUMEHTapHbIE OpraHbl,
aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUYECKHE: CXOJICTBO MEXAaHHW3MOB HACJEACTBEHHOCTH H
OCHOBHBIX METa00JIMYECKUX ITyTeH Y BCEX OpraHU3MOB.

OpomonoHHass Teopuss Y. [apBuna. [lpeanochuiky BO3HUKHOBEHHUS JapBUHH3MA.
JIBIKymime CHibl SBOJIOUMU BUAOB 1o JlapBuHy (M30BITOUYHOE pasMHOXKEHHE MpU
OTPaHUYEHHOCTH PECypcoB, HeompelenéHHas H3MEHUHMBOCTh, OOphOa 3a CyIIEeCTBOBaHHE,
€CTECTBEHHBIN OTOOD).

Cunrerudeckas teopus 3Bomonuu (CTI) u e€ ocHOBHBIE TTOJIOKEHUS.

MuxkposBomtonus. [lomynanusa kak eIMHULA BUAA U DBOJIIOLIUN.

JBwxymue cuiibl ((hakTophl) HBOJIONUM BUAOB B NpHpoje. MyTallMOHHBIM mpolecc U
KOMOHMHATHBHAsT HW3MEHYUBOCTh. [lomymsiiuoHHble BOMHBI U Apedd reHoB. M3zonauusa u
MUTpaIus.

EcrectBennblii oTOOp — Hampaistomuid ¢aktop 3Bomonnnd. PopMbel eCTeCTBEHHOTO
otbopa.

[Tpucnoco0IeHHOCTh OPraHU3MOB KaK pe3ysbTaT dBOJIONHH. [IpuMepsl TprCoCOOICHMI
y opranu3mMoB. ApoMop(}o3bl U UANO0-aAANITALUH.

Bun u BumooOpazoBanme. Kpurtepuum Buma. OcHOBHBIE (OpMBI BHI000pa30BaHUS:
reorpagpuuecKkoe, IKOJIOTrHUECKOE.



MaxposBomonus. PopMbl 3BOMIONUH: (QHUIIETHYECKas, TUBEPreHTHas, KOHBEPreHTHasd,
napasuienapHasi. HeoOpaTuMocTh 3BOMTIOIMH.

[IpoucxoxkaeHre  OT  HECHEUUATU3UPOBAHHBIX  TMPEIKOB. ITporpeccupyroias
crenuanu3anus. AJanTuBHas paJaualus.
JdemoHcTpanuu:

IToprpersr: K. Jlunnedt, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Miomnep, A. H. CeBepiios.

Tabmuuplr u  cxembl: «Pa3BuTue opraHuueckoro Mupa Ha 3emiey», «3apoJbliu
MO3BOHOYHBIX JKHUBOTHBIX», «Apxeontepukcy, «®DopMbl OOppObBI 3a CYIIECTBOBaHHEY,
«EcrecTBeHHbBIld  0TOOp», «MHOTOOOpa3ue COPTOB pacTeHwit», «MHoOrooOpasue mOpos
JKUBOTHBIX), «ITomynsiumy, «MyTanuonHas U3MEHUYHUBOCTbY, «ApoMopho3bD»,
«Mnnoananrtanuny, «OO0mas aereHepauus», «JBrkymme cuibl 3Bomronun», «Kapra-cxema
mapuipyrta nytemectBus Y. lapeuna», «bopsba 3a cymiectBoBaHue», «IIpucrnoco0ieHHOCTh
opranuszMoBy, «I'eorpaduueckoe Bu1000pazoBaHme», « IKOJIOTHIECKOE BU000Pa30BAHUEY.

O6opyoBaHMe: KOJIJIEKIUS HACEKOMBIX C pa3JIMYHBIMU TUIIAMH OKPAaCKH, HAOOp MJIO/I0B U
ceMsiH, Kosutekuust «lIpumepbl 3alUTHRIX PUCTIOCOOIEHUH Y KUBOTHBIX», Mojieldb « OCHOBHBIE
HAIPAaBIICHUS IBOIIOLUNY, 00bEMHAs MoJieb « CTpOCHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIXY.

buoreorpaduueckass kapra Mupa, KOIEKIUs «DOpPMBI COXPAaHHOCTH HCKOMAEMbIX
JKUBOTHBIX U pacTeHHi», Mozaenp anmiukanus «llepekpéct xpomocom», BIaKHbIE IpenapaThl
«Pa3Butne Hacexomoro», «Pa3BuTue nArymkm», Mukpornpenapat «Jlpozoduna» (HOpMa,
MyTaluu GOPMBI KPbUIHEB U OKPACKH TEJa).

JlabopaTopHble 1 NpaKkTHYeCKHEe PAdOThI:

JlaboparopHnas padota Ne 1. «CpaBHEeHHE BUIOB 110 MOP(HOIOTUYECKOMY KPUTEPUIO».

JlaGopatopHass pabota Ne 2. «OmnucaHue NpPUCHOCOOIEHHOCTH OpraHu3Ma M eé
OTHOCHUTEJIBHOTO XapaKTEPa.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHE )KU3HU Ha 3emJie.

JloHay4uHbIe TPEJCTaBICHUS O 3apOXKACHUU KU3HU. HayuHble runore3sl BOSHUKHOBEHHUS
JKU3HM Ha 3emuie: aOWoreHe3 M MaHCIepMus. XUMUYecKas SBONIONUS. AOWOTEHHBIM CHHTE3
OPraHMYECKUX  BEILECTB M3  HEOPraHWYECKUX. OKCIIEPUMEHTAIBHOE  IOATBEP)KIECHUE
XUMUYECKOW 3BoJtonnK. HavanbHble aTansl Ouonorudeckoit spostonuu. ['unoreza PHK-mupa.
®opmMupoBaHue MEMOpPAHHBIX CTPYKTYp U BO3HUKHOBEHHUE MPOTOKJIETKU. [lepBble KIETKH U UX
sBoMIOMA. DOPMHUPOBAHNE OCHOBHBIX I'PYIII dKUBBIX OPTraHU3MOB.

Pazgutue xu3Hum Ha 3emie mno spaM U nepuoaaMm. Karapxeill. Apxeiickas u
npoTepo3oiickas 3pel. [lanmeos3oiickas spa u €€ mepuoabl: KeMOPUNCKHI, OpPIOBUKCKHA,
CUITypPUNCKUH, I€BOHCKUN, KAMEHHOYTOJIbHBIN, TEPMCKHIA.

Me3so30iicKas opa 1 €€ IepUOAbl: TPHACOBBIN, FOPCKUH, MEJIIOBOM.

KaitHo3oiickas spa 1 €€ nepuobl: MajJeoreHOBbIi, HEOT€HOBBIM, AHTPOIOTEHOBBIH.

XapakTepucTuKa KJIMMaTa M TeojIorThYecKux mpoieccoB. OCHOBHBIE 3Tallbl 3BOJIIOIHMH
pacTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud M KUBOTHBIX. [losiBieHue,
pacuBEeT U BBIMUPAHUE TPYII KUBBIX OPTaHU3MOB.

CucremMa opraHM4ecKoOro Mupa Kak OTpa)keHue 3BOJOLHUU. OCHOBHBIE CUCTEMATHUUYECKUE
TPYIIIBI OPraHU3MOB.

OBOJIOLMST  4YEJIOBEKAa. AHTpPOIOJOTUSl Kak Hayka. Pa3BuThe mpencTaBieHUd O
IIPOUCXOXKACHNUN YesloBeKa. MeTo1bl M3ydeHus: aHTpornorese3a. CXoAcTBa U pa3indusl 4eJIoBeKa
Y )KMBOTHBIX. CUCTEMATUUYECKOE MTOJI0KEHHUE YEIIOBEKA.



Hewxkymme cuinbl  (akTopel) aHTpomoreHe3a. HacmencTBeHHass W3MEHUMBOCTH U
ecTecTBEeHHBIN 0TOOp. OOIIeCTBeHHBIN 00pa3 KU3HHU, U3TOTOBJICHUE OPYIUIl TPya, MBILIICHHE,
peub.

OCHOBHBIE CTaJMM U BETBH 3BOJIIOLIMM YEJIOBEKA: ABCTPAJIONMUTEKH, UENOBEK yMEIbIH,
UenoBexk npsmoxondmuii, YenoBek HeanaepTaiabckui, YemoBek pa3zyMublid. Haxomgku
MCKOTIAeMBIX OCTATKOB, BpPEeMsl CYyIIECTBOBAHUS, 00JIACTh PACHPOCTPaHEHUs], 00bEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HHU, OPYIUs.

Yenoseueckue packl. OcHOBHBIE OOJIbIIME pachl: €BpOIeOoHaHas (eBpa3uiicKasi), Herpo-
aBcTpajioujiHas  (9KBaTOpUAJIbHAsA), MOHTOJOWJHAs  (a3MaTCKo-aMepukaHckas). YepTsl
MPHUCIIOCOOJICHHOCTH TPEJCTAaBUTENICH YEIOBEYECKMX pac K YCIOBHUSM CYIICCTBOBAHUS.
EnuncTBo uenoBeueckux pac. Kpuruka pacusma.

JdeMoHcTpanum:

[Hoptpetsr: @. Penn, JI. ITacrep, A. U. Onapun, C. Mumnep, I'. ¥Opu, Y. /lapBuH.

Tabmuner u cxembl: «Bo3nukHOBeHNEe COTHEYHON CHUCTEMBD», «Pa3BUTHE OpraHUYecKOro
mupa», «PacturenbHas kieTtka», <« KuBoTHas kierka», «lIpokapuoTuyeckas KieTKay,
«CoBpeMeHHas cucTeMa OpraHM4ecKoro Mupa», «CpaBHEHHE aHATOMUYECKHUX YEepT CTPOECHUS
YeloBeKa M 4elIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJICOHTOJOTHYECKHX HAaXOJOK
MPEJKOB COBPEMEHHOrO 4YeloBeKay», «/[peBHeitmme moam», «/peBrue moan», «llepBbie
COBpPEMEHHBIE JII0In», «UeoBeuecKre paco».

O6opynoBanue: wmynsku  «lIpoucxoxaeHue uenoBeka» (OIOCTBI  aBCTPAJONUTEKA,
MUTEKAaHTPOIa, HEaHAEepTalblla, KPOMAaHbOHIIA), CICHKU WIM M300paKeHHUs] KAMEHHBIX OpYIui
MEepBOOBITHOTO YeJIOBEeKa (KaMHU-YOIIEphl, pyousia, ckpebiia), reoXpoHOJIOTHYecKass TabuIia,
KOJUTEKIHs «POPMBI COXPAaHHOCTH MUCKOMAEMBIX YKUBOTHBIX U PACTCHUID.

JlabopaTopHbIie U IpaKTHYeCKHe padoThI:

[TpakTiueckas pabota Ne 1. «M3ydyeHne uckonaemMbIXx OCTAaTKOB PAaCTEHHI U KUBOTHBIX B
KOJUIEKLIHASX).

DKCKypcusi «DBOJIIOIUS OPraHUYECKOTO MHpa Ha 3emie» (B €CTeCTBEHHO-HAYUYHBIN WIH
KpaeBeuecKuil Mmy3en).

Tema 3. OpranusmMsl U OKpYKaloIas cpeaa.

DKOJIOTHS KakK HaykKa. 3aJadyd W pas3/elibl dKOJOTHH. MeToAbl JKOJIOTHYECKUX
UCCIJIEJOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuTaHMS  OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3MYIIHAs,  MOYBEHHAs,
BHYTPUOpPraHU3MEHHasl.

Oxonoruueckue (akropsl. Kimaccudukamus skogorudecknx (GakToOpoB: aOMOTHYECKUE,
OMOTHYECKHUE M aHTPOINOTECHHBIE. J[efCTBHE IKOIOTHYECKUX (PaKTOPOB HA OPTAHU3MBI.

AOuotnueckue  (QakTOpel:  CBET, TEMIIEparypa, BIAKHOCTb. DOTOMEPUOAU3M.
[TpucnocoOneHust OpraHu3MOB K JSHCTBHIO a0MOTHUYECKUX (PaKkTOpoB. brojornveckre puTMBbl.

buotnueckue  Qaktopel. Bumbpl OMOTHYECKMX  B3aUMOJEHCTBUH:  KOHKYPEHLHUS,
XUITHUYECTBO, CUMOMO03 U ero ¢gopMmel. [lapazutusm, koomepaius, MyTyaan3M, KOMMEHCAITH3M
(KBapTUpPAHCTBO, HaxJeOHWYECTBO). AMEHCAIM3M, HeUTpanu3M. 3HaueHHE OHUOTHUYECKUX
B3aMMOJICHCTBHI JIJIsl CYIIECTBOBAHUSI OPTAaHU3MOB B MIPUPOJAHBIX COOOIIECTBAX.

OKOJIOTMYECKUE XApAKTEPUCTUKUA MNonyssiui. OCHOBHBIE IOKAa3aTeau IOMYJISALMH:
YUCJIEHHOCTh, IUIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, MPUPOCT, MuUrpauud. JluHamuka
YUCJICHHOCTHU MOMYJIALNU U €€ PEeTyIIsIusl.

JleMoHCTpanum:

[Toptpetsr: A. I'ymbonsar, K. @. Pynse, O. ['ekkens.



Tabmumpl u cxemsl: kapta «[Ipupogubie 308 3eMiany, «Cpeapl 0OMTaHUS OPTaHU3MOBY,
«Dortonepuoausm», «llomymauuny, «3aKOHOMEPHOCTH pOCTa YWCIEHHOCTH IOMYJISIHUN
uH}y30pun-Tyhenpkm», «llumenpie nenmy.

JlaGopaTopHble H MpaKkTH4YecKHe padoThbi:

JlaGopaTtopHnas pa6ota Ne 3. «Mopdonoruueckre 0cCOOEHHOCTH PAaCTECHUH U3 pa3HBIX MECT
0oOUTAHUS.

JlaboparopHas padota Ne 4. «BiusHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktrueckas padora Ne 2. «IToacuér MIOTHOCTH MOMYJIALMA Pa3HBIX BUIOB PACTCHUM.

Tema 4. Coo011ecTBa M DKOJOrH4YeCKHe CHCTEMBI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl  OuoleHo3a:  BHJOBasd,
NpOCTpaHCTBEHHas!, Tpoduueckas (mumieBast). Bunsl-noMmuHanTel. CBsi3M B OHOIIEHO3E.

Dkonorudeckue cucreMbl (dkocuctemsbl). [lonste 00 3KocucTeMe W OHMOTeOIEHO3E.
OYHKIMOHAIbHBIE KOMIIOHEHTBl HJKOCHCTEMBI: MPOJIYIEHTHI, KOHCYMEHTBHI, PEIYyLIEHTHI.
KpyroBopor BemecTB M TOTOK SHEPrud B dKocucteme. Tpoduyeckume (MUIIEBBIE) YPOBHU
skocucteMbl. [IumeBbie nenu u cetd. OCHOBHBIE IIOKa3aTelIM 3KOCUCTEMBI: Ouomacca,
OPOAYKIMSA. DKOJOTHYECKHE MUPAMUAbL: MPOAYKLHH, UYUCICHHOCTH, Ouomacchl. CBOHCTBa
9KOCUCTEM: YCTOMYUBOCTb, CAMOpEryJIsiius, pa3putue. CyKieccus.

[IpuponHble 3KOCHCTEMBL. JKOCHUCTEMBI 03€p M peK. OJKOocHCTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIEca.

AHTpPOIIOTEHHBIE SKOCUCTEMBbI. ATPOIKOCUCTEMBI. YPpOOIKOCUCTEMBI. buonornyeckoe u
XO03SIUCTBEHHOE 3HAYCHHE arpO3KOCUCTEM B YPOOIKOCHCTEM.

buopasznoobpaszue kak (akTop ycToH4uBOCTH dKocucTeM. CoxpaHeHHe OMOJIOTHYECKOTO
pa3zHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuibl, coctaB U CTpyKTypa Ouochepsl.
XKusoe BemectBo u ero QyHkuuu. OcoOeHHOCTH OHOcdepbl Kak I100aJbHONH 3KOCHCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopotsl BemiecTB U OHMOTr€OXMMHYECKHE LMKIBI AJIEMEHTOB (YIJiepoja, a3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHbIE OMOMBI CYIIH.

YenoseuecTBo B Onochepe 3emiu. AHTpONOreHHbIe H3MeHeHus B Ouocdepe. ['mobanbHble
HKOJIOTMUYECKHE TPOOIIEMBI.

CocymiecTBoBaHUE MPUPOJIBI U yeroBedecTBa. CoxpaHeHHEe OMOpa3HOOOpa3us Kak OCHOBA
ycroitunBoctu 6uocdepsl. OCHOBA PAllMOHATIBLHOIO YIPABICHUS MPUPOJHBIMHU pECypcaMH U UX
ucnosb3oBaHue. JloCTHKeHUs OMOIOTUU M 0XpaHa IPUPOIbI.

JdemoHcTpanmuu:

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

Tabmuupl u cxemsl: «[lumesbie nenu», «bHoEHO3: cocTaB U CTPyKTypa», «IIpupoaHsie
coobmiectBay, «llemn mnuTaHus», «OKoNOrMYecKas mnupamuaa», «buochepa u yenoBex»,
«JKocucTemMa IMMUPOKOJMCTBEHHOTO Jieca», «IDKOCHUCTEMAa XBOWHOro Jjeca», «buoleHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONMOreHHbIE BO3JEHCTBUS HA TMPUPOIY»,
«BaxHeimme MCTOYHHMKM 3arpsi3HEHHs BO3/AyXa M TPYHTOBBIX BOi», «llouBa — BakHeifmmias
cocrasisirolas ouocheps», «PakTopsl Aerpaganuu nousy, «IlapHuKoBbI 3G dexT», «PakTophl
PaaMOaKTUBHOTO 3arps3HeHus1 Onocdepnn», «Oomas cTpykTypa ouochepsn», «PacnpocTpanenue
Xu3HH B Omnochepe», «O30HOBBIN dKkpaH Ouochepw», «KpyroBopor yriaepoma B 6mocdepe»,
«KpyroBopoT a3ora B mpupoie».

Ob6opynoBanue: MO/IEb-aNIIINKALUs «Tunnynsie OMOIICHO3BD», repOapuii
«PactutenpHbie  cooOmecTBa»y, Koulekiuu — «buonenosy, «BpeauTtenn — BakHEHIIMX



CEJIbCKOXO3SMCTBEHHBIX KYyJbTYyp», TepOapu M KOJUJIEKIMHM pacTeHU U  KHUBOTHBIX,
IIPUHAIeKALME K Pa3HbIM dKOJIOTMYECKUM IpyIliaM ogHoro Buja, KpacHas kuura Poccuiickoin
Deneparun, N300pakeHs] OXPaHIEMbIX BUI0OB PACTCHUHN U KUBOTHBIX.



I[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOIT'PAMMBI 110 BHOJIOTMM HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUA

Cormacao ®I'OC COO, ycraHaBiIMBalOTCA TpeOOBaHUS K peE3yabTaTaM OCBOCHHS
00y4JaroIUMUCs IPOrpaMM CpeHEro o0IIero 0opa3oBaHus: JUUYHOCTHBIM, METAIPEIMETHBIM U
MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JIMYHOCTHBIX pE3yJbTAaTOB OCBOECHHMS NpeaMera «buonorus» BblIEIEHBI
CIEIyIOIIME  COCTABIIAIOIIME: OCO3HAHME OOyYaroIIMMHUCA  POCCUHCKONW  Ipa)JIaHCKON
UJEHTUYHOCTU — TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOATEIBHOCTU M CAMOOIIPEAEIIECHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHHIO OWOJIOTWH, LEJCHANpPABICHHOE pa3BUTHE BHYTPEHHHUX
yOXKICHUI JTMYHOCTH Ha OCHOBE KIFOUEBBIX LIEHHOCTEH M MCTOPHUUECKHUX TPAJULUN pa3BUTHUS
OMOJIOTUYECKOr0 3HaHUS, FOTOBHOCTb M CIIOCOOHOCTH OOY4YaOIIMXCS PYKOBOJCTBOBATHCS B
CBOEM  JEATENIbHOCTH  IIEHHOCTHO-CMBICIIOBBIMM ~ yCTaHOBKAMH, IPUCYLIMMHU  CHCTEME
OMOJIOTHYECKOT0 00pa30BaHUs, HaJMYMe SKOJOTMUYECKOTO IPaBOCO3HAHUS, CIIOCOOHOCTHU
CTaBUTH LIEJIU U CTPOUTH KU3HEHHbIEC TIJIaHBL.

JInuHOCTHBIE pe3yJbTaThl OCBOEHMsI NIpeamera «buosorus» AOCTUralOTCS B €AUHCTBE
y4eOHOM M BOCIUTATEIbHON JEATEIbHOCTU B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCUHCKUMU
COIIMOKYJIbTYPHBIMH, UICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTAMM, IPUHITHIMHU B
o0ImiecTBe MpaBWJIaMH M HOPMAaMU MOBEICHHMS M CIOCOOCTBYIOT IpOLIECCaM CaMOIIO3HAHMUS,
CaMOBOCIIUTAHUSA M CaMOPA3BUTHS, PA3BUTHUsI BHYTPEHHEH MO3UIIMM JIMYHOCTH, MAaTPUOTH3MA,
YBaXEHUsI K 3aKOHY M IPaBOIMOPSIKY, YEJIOBEKY TpyJa U CTaplIeMy MOKOJEHUIO, B3aUMHOI'O
YBOKEHHS, OEpPEeKHOTO  OTHOIIEHHUS K  KyJIbTypHOMY  HACIEOUI0O U  TPaJUIUsAM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoint @enepanuu, Npupoae U OKPYKaroLIEn cpele.

JInuHOCTHBIE pe3ybTaThl OCBOEHMS yueOHOro npeamera «buonorus» TOMKHBI OTpakaThb
TOTOBHOCTb M CHOCOOHOCTH OOYyYarolUXcsl pyKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEN
MO3ULIMEH JMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHUEHTAllUi, TMO3UTUBHBIX BHYTPEHHHX
yOeXKICHHUI, COOTBETCTBYIOUIUX TPAJAMIIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
paciiMpeHre >KU3HEHHOTO OIbITa U ONbITa AESITENbHOCTH B IPOIIECCE PeaTu3alliid OCHOBHBIX
HaIpaBJIEHUN BOCTIUTATEIbHOM 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOTr0 BOCIHTAHUS

c()OPMUPOBAHHOCTh TPAKIAHCKOW TMO3UIMU  OOydYaromierocs Kak aKTHBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOr0 00IIeCTBa;

OCO3HAHHWE CBOMX KOHCTUTYLIMOHHBIX IpaB M OOA3aHHOCTEH, yBakeHHWE 3aKOHa U
IIPABOIOPSJIKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKOH JESITEILHOCTH MPU CO3JaHUU YUEOHBIX MPOEKTOB,
peleHrnr yu4eOHbBIX U TO3HABATENbHBIX 33/1a4, BHITOJTHEHUH OMOIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPECNSATh COOCTBEHHYIO TIO3MIIMI0O TIO OTHOIIEHWIO K  SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHHE yYUTHIBAaTh B CBOMX JCHCTBHSIX  HEOOXOJUMOCTh  KOHCTPYKTHBHOTO
B3aMIMOJICHCTBHS JIOJIEH ¢ pa3HBIMU yOCKICHUSIMHU, KYJIbTYPHBIMHU IEHHOCTSIMH U COLUATHHBIM
MTOJIOKEHUEM;



FOTOBHOCTh K COTPYJHHUYECTBY B IIPOIECCE COBMECTHOTO BBIMIOJHEHHS Y4YeOHBIX,
MO3HABATENIbHBIX W HCCIEOBATEIbCKUX 3aJa4, YBAXUTEIHHOTO OTHOIICHUS K MHEHUIO
OTIIMOHEHTOB NP OOCYX JACHUH CIIOPHBIX BOIPOCOB OMOJIOTUYECKOTO CONCPIKAHNUS,

FOTOBHOCTh K T'YMaHUTAapPHOU U BOJIOHTEPCKOU 1€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON TPAKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HAapoOJy, 4yBCTBa OTBETCTBEHHOCTH Iepel PoauHON, ropaocTu 3a CBOM Kpai, CBOKO
Ponuny, cBOM A3BIK M KYJIBTYPY, POILJIOE M HACTOSLIEE MHOTOHALIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHE K MPUPOJAHOMY HACIEIWI0 M MAMSITHUKAM IIPUPOJIBI,
JIocTXeHusIM Poccuu B HayKke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHUMCKUX YUYEHBIX B CTAHOBIIEHHE U pPa3BUTHE
OHMOJ0TUH, TOHUMAaHH 3HAYE€HUs1 OMOJIOTHH B TIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEIIOBEKA U
COBPEMEHHOT0 00IIeCTBa;

uaenHas yoexx1EHHOCTh, TOTOBHOCTh K CITY>KCHHIO U 3amuTe OTeyecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUICKOr0 HapoAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, STHUYECKOTO MOBEICHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYaIlMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYyAyIIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOAMUTENSAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOUN KU3HU B COOTBETCTBUU C TPAJUIIMSIMHU HAPOJIOB
Poccuu;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKJIOUas ICTETUKY OBbITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MMOHUMaHUE SMOIIMOHAIBHOT'O BO3/IEUCTBUS KUBOM NPHUPOBI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIIEHHE MPOSIBIAThH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢usuyeckoro BocnuTaHHUS, (OPMHPOBAHMUA  KYJbTYPbl 3I0POBbSI M
3MOIUOHAJIBLHOIO 0JIArONOJIYYHs:

MOHMMAaHHE U peajn3alis 3J0pOBOro U 0e30MacHOro oopasa KU3HH (3I0pOBOE MUTAHUE,
COOJTI0/ICHNE TUTUEHUYECKUX TPABUI U HOPM, COATAaHCHUPOBAHHBIA PEKUM 3aHATHH U OTIHIXA,
perynsipHass ¢Gu3MYECKas aKTHUBHOCTH), OEPEKHOrO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (PU3UYECKOMY H IICUXHUYECKOMY 3/I0POBbIO;

MOHMMAaHUE I[[EHHOCTH TPaBWJI WHAMBUAYAILHOTO U KOJJIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3IOPOBBIO M JKU3HU JTFOJICH;

OCO3HAHHWE TOCJIEICTBHN M HEMPHUSATHS BPEIHBIX MPUBBIYEK (YHMOTPEOICHHS aIKOTOJS,
HApKOTHUKOB, KYPEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPY/ly, OCO3HaHHE [IEHHOCTH MacTepCTBa, TPY10JII00UE;

TOTOBHOCTb K AKTUBHOM JEATEIBHOCTH TEXHOJIOIMYECKON U COLMAIbHOMN HAPABICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO  BBHITIONHATH — TaKyHO
JIeATETbHOCTb;



MHTEpEC K pa3nuyHbIM chepam nmpodeccHoHaTbHON AEsITeNbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHEII BBIOOp OyayIIei nmpodeccun U peaan30BhIBaTh COOCTBEHHBIC JKU3HECHHBIC TIJIAHbL;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHHIO W CaMOOOpPA30BAaHUIO Ha MPOTSHKECHUH BCEU
KU3HU;

7) IKOJI0rH4eCKOro BOCIIMTAHMS:

DKOJIOTHUYECKH TIeJIeCO00pa3HOe OTHOIICHHE K NIPUPOJIe KaK UCTOYHHUKY JKU3HU Ha 3emiie,
OCHOBE €€ CYILLECTBOBAHHS;

MOBBILICHHE YPOBHS SKOJOTMYECKON KYJIbTYpbl: MPHOOpETEHUE OMbITa IJIAHUPOBAHUS
MOCTYIIKOB M OLIEHKU WX BO3MOXKHBIX IMOCJIEICTBUM ISl OKPYKAIOIIeH Cpeibl;

OCO3HaHHE TTI00aTBFHOTO XapaKTepa IKOJOTHIECKUX MPOOJIeM U MyTeH UX PEIICHUS;

CIOCOOHOCTH MCIIOJIb30BaTh MpUOOpeTaeMble MpU U3yYeHUH OWOJIOTUU 3HAHMS U YMEHHS
IpU pelIeHuU MNPoOJIeM, CBA3AHHBIX C PALMOHAIBHBIM IMPHUPOAOIONIE30BaHUEM (COOII0IeHUE
MpaBUJI TOBEJICHUSI B MPHUPOJE, HANpPaBICHHBIX Ha COXpaHEHHUE PABHOBECHS B HKOCHCTEMAX,
OXpaHy BUOB, YKOCHCTEM, Orochepsl);

AKTHUBHOE HEIPUSATUE JIEHCTBUM, NMPHUHOCAIIUX BpEI OKPY>KAIOIIEH MPUPOIHON cpeje,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSATHBIE HKOJIOTMUYECKUE MOCIEACTBHUS MpPEeIIPUHUMAEMBbIX
JNEHCTBUI U IPeIOTBpAILATh UX;

HaJU4Me Pa3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYJIbTYpbI, OIIbITa
JEATETbHOCTH  SKOJOTUYECKOM HANpaBJIICHHOCTH, YMEHHUS PYKOBOJICTBOBATHCSI HMH B
MO3HABATENIbHON, KOMMYHUKATHUBHOW M COIMAIBHON MpPakTHUKE, TOTOBHOCTH K Y4YacTHIO B
MPAKTUYECKON JAESITETbHOCTH IKOJIIOTUYECKOM HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKH © OOIIECTBEHHOW TMPAKTUKHW, OCHOBAHHOTO Ha JAHaliore KYJIbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHUDE;

COBEPIIIEHCTBOBAHUE S3BIKOBOM M UNTATEIHCKON KYJIBTYpPHI KaK CPEICTBA B3aUMOICHCTBUS
MEXIy JIOJIbMU U TIO3HAHUS MUDA,

MOHMMaHUEe crenupuKu OUONIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
paIoHaIbHOTO HAYYHOTO MBIIUICHHUS, CO3/IJaHUU LIEJIOCTHOTO MPEeICTaBIeHHs 00 OKpyKaroIieM
MHpE Kak O €eIUHCTBE TNPHUPOJIbI, UYEIOBEKa U OOIIECTBA, B TMMO3HAHUHM MPUPOTHBIX
3aKOHOMEPHOCTEN U PEIICHUH MPOOJIeM COXpaHEHUS PUPOTHOTO PAaBHOBECHS,

yOSKAEHHOCTh B 3HAYUMOCTH OUMOJIOTHH AJIi COBPEMEHHOW IMBHIIM3AINU: OOECTICUeHUs
HOBOTO YPOBHSI Pa3BUTHS MEIUIMHBI, CO3AaHHUE MEPCIEKTUBHBIX OMOTEXHOIOTUM, CIIOCOOHBIX
pemaTh pecypcHbie MpoOIeMbl pa3BUTHS YEIOBEUECTBA, IMOMCKA MMyTEH BBIXOJIA U3 TII00aTbHBIX
AKOJIOTHYECKUX MPOoOIIeM B obecrieueHus nepexoaa K YCTOWIMBOMY Pa3BUTHIO, PAIlHOHAITBHOMY
HCTIOJIb30BAaHUIO TIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB KHU3HHU;

3aMHTEPECOBAHHOCTh B MOJyYEHUU OMOJOTHYECKHX 3HAHUU B IIEJNSX TOBBIIMICHUS OO0IIeH
KYJbTYpPbl, €CTECTBEHHO-HAYYHOW TpPaMOTHOCTH, KAaK COCTaBHOM dYacTh (DYHKIIMOHAIBHON
rpaMOTHOCTH o0yuaromuxcs, GopMUPYEeMOil pu N3y4eHUN OMOJIOTHH;

MOHUMAaHUE CYIIHOCTH METOJOB IIO3HAHMS, HMCIOJIb3yEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIONy4YaeMble 3HAHUS IS aHajdn3a WU OOBSICHEHHS SBICHUUN
OKPYXAaIOIIeT0 MHUpPa M MPOUCXOIAIMIMX B HEM H3MEHEHUH, yMEHHE JAellaThb 00OCHOBAaHHBIE
3aKJIIOUYEHUsI Ha OCHOBE HAyuyHbIX (DaKTOB M MMEIOIIMXCS JAHHBIX C LEJIbI0 MOJy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCTOJIh30BaTh OHMOJOTHYECKHE 3HAHHS JJIs PElIeHUs
po0JieM B peabHBIX )KU3HEHHBIX CUTYaIHIX;



OCO3HAHME IICHHOCTH HAayYHOW JEATEIbHOCTH, TOTOBHOCTHh OCYIIECTBIISATH NMPOCKTHYIO U
HCCJICIOBATEILCKYIO ACSITEIbHOCTh MHIUBUIAYAIBHO U B TPYIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENPEpHIBHOMY OOpa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIOJYYCHUIO HOBBIX 3HAHHWA 10 OHWOJOTMHM B COOTBETCTBHH C >KH3HEHHBIMHU
MOTPEOHOCTSIMHU.

METANPEJMETHBIE PE3YJIbTATHI

MeranpeameTHble pe3ysibTaTbl OCBOEHHUS yuyeOHOro mpeamera «buosorus» BKIIOUYAIOT:
3HaYMMble A8 (OPMHUPOBAHUS MHUPOBO33PEHUS  OOYYAlOIUXCA  MEXAUCLUUIUIMHAPHBIE
(MeXnpeaMeTHbIE) OOlIeHaAYYHbIE TIOHATHS, OTPAXKAIOIIKE LIEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U cnenr(uKy METOZ0B MO3HAHMS, HCIIOIB3yEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPIHS,
SBJICHME, IpPOILeCcC, CHCTeMa, HAayuHbId (DaKkT, MPUHLUI, TUNOTE3a, 3aKOHOMEPHOCThb, 3aKOH,
TEOpHsl, UCCleloBaHue, HaOII0eHUE, U3MEPEHUE, HKCIEPUMEHT U JPYIUX), YHUBEpCAIbHbIC
yueOHble JeHCTBUS (103HAaBaTEIbHbIE, KOMMYHUKATUBHbBIC, PETYJISTUBHBIE), 00ecreunBaloOIIne
¢dopmupoBaHre (YHKIIMOHAIFHOW T'PAMOTHOCTH M COLHAIBHOW KOMIETEHIIMH O0YYaroluxcs,
CHOCOOHOCTh o0yyaromuxcs UCIOJIb30BaTh OCBOCHHBIE MEXIUCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHUBEpCaJbHble Yy4eOHble JEHCTBHS B IIO3HABATEIBHOM U
COLIMAIbHON ITPAKTHKE.

MertanpeaMeTHbIE pe3yJIbTaTbl OCBOEHMs NPOrpaMMbl CPEIHEro oO0IIero oOpa3oBaHUs
JOJIKHBI OTPAXKaTh:

Osgi1aieHHe YHHBEPCAJIbLHBIMHU Y4eOHBIMHU NO3HABATEJIbHBIMH ACHCTBUIMHU:

1) 6a3oBbIe JJOrHYEeCKHE TEeHCTBUS:

CaMOCTOSITENILHO (OPMYJIMPOBATh M AKTyaJM3UpOBaTh Ipo0JieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCMOJIb30BaTh IpPU OCBOCHUH 3HAaHUM NpUEMBI JIOTMYECKOrO MBIIUICHUs (aHalu3a,
CUHTE3a, CpaBHEHUs, Kiaccuukanuu, 0000IIEeHHUs1), PacKpbIBaTh CMBICH OHMOJIOTHYECKUX
MOHSTUN (BBIIEIATH UX XapaKTEPHbIE IPU3HAKH, YCTAHABIUBATh CBS3U C APYTUMHU MOHSITUSIMHU);

ONpEACIATh LEIN JEATEIbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUHM HX JOCTH)KECHHS,
COOTHOCHTB PE3YJIbTaThl AEATEIbHOCTHU C IIOCTABICHHBIMU LIEISIMU;

UCIIOJIb30BaTh OMOJIOTMYECKHWE MOHATUS IS OOBbsACHEHUs (aKTOB M SABJIECHUN >KUBON
PUPOJIBI;

CTPOUTH JIOTUYECKHE PACCYXkJIEHUS (MHAYKTUBHBIC, [EIyKTHUBHBIC, I10 AHAJIOTUH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PACCMATPUBAEMBIX SBJICHUSAX, (OPMYIHPOBATH
BBIBO/JIbI U 3aKJIFOUEHHUS;

IPUMEHSTh CXEMHO-MOJIENIbHbIE CPEACTBA JUIS MPEACTaBICHUS CYIIECTBEHHBIX CBS3EeH U
OTHOILIEHUH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaxX, a TakKe MPOTUBOPEUMH pa3HOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX HH(POPMALIMOHHBIX UCTOYHHUKAX;

pa3palaThIBaTh IUIaH pELICHHs TPOOJIEMbI C YUETOM aHAJIM3a UMEIOIINXCS MaTepHalIbHbIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIIBHOCTb, OLIEHMBAaTh COOTBETCTBUE PE3YJBTATOB LEIM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJMHUPOBaTh M BBIIOJHATE pPabOTy B YCIOBUSX PEANbHOTO, BUPTYaJlbHOIO U
KOMOHMHUPOBAaHHOTO B3aUMOJACHCTBUS;

pa3BUBATh KPEATHUBHOE MBIIUICHUE NP PEILICHUH )KU3HEHHBIX POOIIEM.

2) 6a30BbIe HCCIET0BATENbCKHE TEHCTBUS:



BJIAJICTh HaBbIKAMHU y4€OHO-HMCCIEI0BATENBCKON U MPOEKTHOW NEATENIbHOCTH, HABBIKAMU
paspernieHus: npodsieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOWCKY METOIOB
pelIeHUs] NPAKTUYECKUX 3a/]a4, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB IT03HAHUS;

UCIOJIb30BaTh PA3JIUYHbIe BUIbl ACATENBHOCTH I10 IOJYYEHUIO HOBOTO 3HAHMS, €ro
UHTEpIpeTalyy, Npeodpa3oBaHUI0 U IMPUMEHEHHIO B Y4EOHBIX CUTyalMsX, B TOM 4HUCIE IpU
CO3/IaHUH YYEOHBIX U COIIMATIBHBIX POCKTOB;

(dbopMHpOBaTh HAYYHBINH THIT MBIIUICHHS, BIAJCTh HAYYHOU TEPMUHOIOTHUEH, KIIIOYEBBIMH
HOHATUSAMH U METOAAMU;

CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 3aJaud B OOPa30BATENbHOW JEATEIBHOCTH U
KU3HEHHBIX CHUTYaIlHsX;

BBISIBJISITH [IPUYMHHO-CIICACTBEHHbIE CBSI3M U aAKTyaJM3UpOBaTh 3aJadyy, BbIABUIATh
TUNoTe3y €€ pelleHus, HaXOAWTh AapryMEHThl Ul JI0Ka3aTelbCTBA CBOUX YTBEPIKICHHMH,
3ajJlaBaTh NapaMeTpbl U KPUTEPUU PELLICHUS;

AQHIM3UPOBATh TIOJYYEHHBbIE B XOJE€ pEUIeHUs 3a7aud pPe3yJbTaTbl, KPUTHUYECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHUSAX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLEHUBATh IPUOOPETEHHBIHN OIBIT;

OCYILECTBIIATh IIEJICHANIPABICHHBIN IMOMCK IMEPEHOCa CPEACTB U CIIOCOOOB JECHCTBUS B
poQeCCHOHATIBHYIO CPEy;

YyMETb IMEPEHOCUTHh 3HAHWS B  I[IO3HABAaTEJIbHYIO U  IPAKTUYECKyl0 olrnactu
KHU3HENIeATEIIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIE HWJEH, NpeIJiaraTh OPUTHHAIBHBIC TOJIXOAbI W PEUICHUS, CTaBUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOIIUE alIbTEPHATUBHBIE PEIICHNUS.

3) padora ¢ nngopmanmeii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOYHUKAX HMH(pOpMaM (TEKCTe ydeOHOro mocodus,
HAy4YHO-TIOMYJISIPHOM JUTEepaTrype, OMOJIOTHYECKUX CIOBapsAX M CIPABOYHHMKAX, KOMIIbIOTEPHBIX
0a3ax maHHbIX, B VHTepHere), aHAIM3UPOBaTh WHGOPMALMIO DPAIMYHBIX BUIOB U (QOpPM
IIPEJICTaBICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(GopMyIMpOBaTh 3ampoChl M TNPUMEHATh PazIMYHbIE METOJAbl NpPH IOHMCKE U OTOOpe
Ouosiornuecko MHPpopMaIuu, HeOOXOIMMOM JIJIsi BEITIOJIHEHHS YUEeOHBIX 33]1a4;

NpUOOpETaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTUBHOTO UCIOJIB30BAHUS PA3ITUYHBIX TTOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMaJbHYIO (OpMYy TNPpPEACTAaBICHUS OHOJIOTMYECKON
uH(popMaluu (cxemsl, TpaduKH, JUarpaMMbl, TAOIHIIbI, PUCYHKH U IPYroe);

HCIIOJIb30BaTh HAyYHBIH $3bIK B KauecTBE CpeACTBa NpH paboTe C OHOJOTHYEecKOU
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (U3UYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKJIATypy, HCIOJIb30BaTh W MPeoOpa3oBBIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISTHOCTH;

BJIQ/IeTh HABbIKAMHU pAClO3HABaHUS U 3alMTHl HHpOpMAIMH, HHOOPMALMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBJajieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMM el CTBUSIMU:

1) o6menne:

OCYILECTBIIATh KOMMYHHMKAIIUKM BO BceX cepax KM3HM, aKTUBHO y4acTBOBaTh B JUAJIOre
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCYXTaeMoil TeMbl (YMEHHE 3a/1aBaTh BONPOCHI, BBICKAa3bIBATh
CYX/IEHUS OTHOCHUTEJBHO BBINIOJHEHUS TMIpe/ylaraéMoi 3aJadyd, YYWUTBIBATH WHTEPECHl U
COIVIACOBAHHOCTh MO3ULUHI IPYTUX YYaCTHUKOB JUAJIOTa WIH JUCKYCCHH);



pacrio3HaBaTh HeBepOalbHBIE CpEICTBA OOLIEHMs, MOHUMATh 3HAUYEHUE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(IIMKTHBIX CUTyallli, YMETh CMATYaTh KOH(PIUKTHI U
BECTH MIEPETOBOPHI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMU OOLIEHHS M B3aMMOJEHCTBHS, MOHUMATh HAMEPEHUs
JPYTUX JIIOAEH, IPOSIBIATh YBAXKUTEIBHOE OTHOLIEHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO W JIOTMYHO H3JIaraTb CBOK TOUYKY 3PEHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) cOBMeCTHAs /IeATEIbLHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaTbHONH pabOTHI IpU
peleHn OMOIOTUYECKON MPOoOIeMbl, 000CHOBHIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIIOBBIX
¢dbopM B3aMOAEUCTBUS NIPH PELLICHUH yueOHOM 3a1auu;

BbIOMpPATh TEMATUKY U METO/bl COBMECTHBIX JEHCTBUN ¢ y4éTOM OOLIMX HMHTEPECOB U
BO3MOXKHOCTEM Ka)kJI0r0 UieHa KOJUIEKTHBA,

OPUHUMATh IEJIM COBMECTHOW JEATEIbHOCTH, OPraHW30BHIBATH W KOOPIMHHUPOBATH
JefcTBUs MO €€ JOCTM)KEHHUIO: COCTaBIATh IJIaH JEMCTBUM, pacupeneisTh poJid € y4€ToM
MHEHUH YYaCTHUKOB, 00CY>KAaTh pPe3yJIbTaThl COBMECTHOI paboThl;

OILICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJIOTO YYaCTHHKA KOMaHJIbI B OOLIMI pe3yibTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/UlaraTb HOBBIE IMPOEKTHI, OLEHWBATh WUJEH C MO3MLUU HOBHU3HBI, OPUTMHAIBHOCTH,
IPAaKTUYECKON 3HAUUMOCTH;

OCYILECTBIISATh MMO3UTHBHOE CTPATETMYECKOE TIOBEJCHHE B PA3JIMYHBIX CHUTYaIUsX,
IPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITH MHUIIMATHBHBIM.

OBJiajieHHe YHUBEPCAIbHBIMH Pery/IsTHBHBIMM A€l CTBUSIMU:

1) camoopranu3amnms:

UCTIOJIF30BaTh OMOJIOTMYECKHE 3HAHUS [UIA BBIABICHHS NpPOOJIeM W WX pEUICHHS B
KU3HEHHBIX M YYCOHBIX CHUTYAIHSIX;

BBIOMpPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIEBbIE M CMBICIIOBBIE YCTAHOBKU B CBOUX
JNeMCTBUAX M IMOCTYNKaxX MO OTHOIIEHHIO K KMBOH NPUPOJE, CBOEMY 3/0POBBIO U 370POBBIO
OKPY’KaIOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIISATh MO3HABATEIbHYIO JEATEIbHOCTh, BBISABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHPOBAaTH COOCTBEHHBIE 337a4l B 00pa30BaTENbHOM JEATEIBHOCTH U
KU3HEHHBIX CUTYallHsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIeHUs MPoOIeMbl C yUETOM UMEIOLUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEITOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacuIMpsATh paMKH Y4eOHOTIO IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTEHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3 PELICHHUE;

OIICHUBATh MMPHOOPETEHHBIN OIIBIT;

CHocoOCTBOBaTh (POPMUPOBAHMIO M TPOSIBIICHUIO IIMPOKOM pYIUIIMK B Pa3HbBIX 00JIaCTIX
3HAaHUH, TOCTOSIHHO MOBBIIIATH CBON 00pa30BaTEeNbHBIN U KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHUBBI B JIEATEIBHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YyJIbTATOB LIETISIM;



BJIa/IETh HaBBIKAMH MMO3HABATENBbHON pe(IeKCUU KaK OCO3HAHUSI COBEPIIAEMbIX ACHCTBUIA
U MBICIIUTENBHBIX POIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, UCIIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLIGHKY CUTYyallud, BBIOOPA BEPHOTO PEILICHHS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATD PEIICHUS [0 UX CHIKEHUIO;

IPUHUMATh MOTHUBBI U apTYMEHTBI JPYTUX IIPU aHAINU3€E PE3yJIbTaTOB JAEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrux:

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IIPU aHAINU3E PE3yIbTaTOB ACSITEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3UIMU APYTOrO YEJIOBEKA.

INPEAMETHBIE PE3YJIbTATbBI

[TpenmerHble pe3ynbraThl ocBoeHus nporpaMmMbl COO no 6uonoruu Ha 6a30BOM ypOBHE
BKITIOYAIOT crieruduyueckue st yaeOHoro npeamera «buoiorus» HaydHble 3HAHHSA, YMEHUS U
CHOCOOBI JICMCTBUH TI0 OCBOCHHIO, WHTEPIPETAllMM W NPeoOpa3sOBaHUIO 3HAHWH, BHIBI
JEeSTeIbHOCTH 1O IMOJyYCHUIO HOBOTO 3HAHUS M NPUMEHEHMIO 3HAHUH B Pa3IUYHBIX y4eOHBIX
CUTyallUsIX, a TaKKe€ B pEAIbHbIX >KU3HEHHBIX CUTyalUsX, CBS3aHHbIX C Ouojoruei. B
IIporpaMMe NpeaMETHbIE PE3YIIbTaThl IPEACTABIECHBI [10 TOAaM 00YUYEHHUS.

[IpenmeTHble pe3yibTaThl OCBOEHUsI yueOHOro mnpeamera «buonorus» 6 10 knacce
JOJIKHBI OTPAXKaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MeCTe M pOJU OMOJOTMM B CHCTEME HAay4YHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (DOPMHpPOBAaHMH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTHUHBI MHpa U
HAy4YHOTO MHUPOBO33PEHUS, O BKJIAJI€ POCCUMCKUX U 3apyOEeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonornu, pyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs peleHNs KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COJEpKaHHE OMOJIOrMYECKHX TEPMHHOB M MOHATHUN: )KU3Hb, KIIETKA,
opranusM, MeTtabonmu3m (OOMEH BeUIeCTB U MPEBpalleHHE JHEpPruH), TOMEOCTa3
(camoperynsinusi), YpOBHEBasi  OpraHu3alMsl JKUBBIX  CHUCTEM, CAMOBOCIPOM3BEICHUE
(penpoyKIys), HACIEACTBEHHOCTh, K3MEHUYMBOCTh, POCT U Pa3BUTHE;

yMEHUE u3jaraTb OHOJOTMUYECKHE TeOopuu (KJIEeTOYHas, XpPOMOCOMHAas, MyTallMOHHAsd,
LEeHTpajbHas JorMa MoJeKyJsapHoi Ouonorun), 3akoHbel (I. Menpens, T. Moprana, H. W.
BasuinoBa) u ydeHus (0 LeHTpax MHOT0OOpa3usl U MPOUCXOKACHUS KyJIbTYpHBIX pacTenuilt H. U.
Bagunosa), onpeaensaTh rpaHUIbI UX TPUMEHUMOCTH K )KUBBIM CHCTEMaM;

YMEHHE BIaJIeTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTWMU: HAOIIOJEHHWE U ONMHCAHUE
KUBBIX CHCTEM, IIPOLECCOB U SBJICHUN, OpraHU3aluss M TMPOBEACHHE OHUOJIOIMYECKOTO
HKCIIEPUMEHTA, BBIIBM)KEHUE THIIOTE3bl, BBISBICHHE 3aBUCHUMOCTH MEXAY HCCIETyEeMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOJYYEHHBIX PE3YJbTAaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHH,
TEOpUI U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUU IIOJyUYEHHBIX PE3YJIbTATOB;

YMEHHE BBIJIEATh CYLIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPHOT U SYKapHOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHM3MOB, OCOOCHHOCTH MPOLECCOB: 0OMEHa BEILIECTB U
NPEBpAIlCHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, MIACTUYECKOIO M IHEPreTHUecKoro oOMeHa,
XEMOCUHTE3a, MUTO3a, MEH03a, OIIOJOTBOPEHHS, PA3MHOXKEHUSI, NHAMBUAYAIBHOIO Pa3BUTHUS
opranu3ma (OHTOTEHE3);

YMEHUE NPUMEHSATh MOJTy4YE€HHbIE 3HAHUA Uil OOBSICHEHUs OMOJOIMUYECKHX IPOLECCOB U
SIBJICHUM, JJIS1 IPUHATHS MPAKTUYECKUX PEIICHUH B TOBCETHEBHOMN )KU3HHU C IIETIbI0 00eCTIeYeHUs
0€30MIaCHOCTH CBOETO 3[0POBbS M 3/I0pPOBbSl OKPYXAIOIIUX JIIOJEH, COOMIONEHUS HOPM



rPaMOTHOTO TOBEACHHUSI B OKpYy)KaloIled MPUPOAHON cpele, MOHUMaHHE HeOoOXOIUMOCTU
UCTIOJIb30BAaHUS JIOCTHKCHUN COBPEMEHHOW OMOJIOTMM M OMOTEXHOJOTHH Ui PallOHAIHLHOTO
IPUPOONIOIB30BAHNUS;

YMEHHE pellaTh »JJIEMEHTapHble TEeHEeTHYECKHe 3a/Jaddl Ha MOHO- U JUTHOpUAHOE
CKpEeIlMBaHUE, CIEIIEHHOE HACJeI0BaHUE, COCTABIATh CXEMbl MOHOTHUOPHUIHOTO CKPEIIUBAHUS
JUTS IpeJICKa3aHMsI HAaClIe0BAaHUS IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJHATH JIAOOPATOPHBIE M MPAKTHYECKUEe padOThl, COONIIOIATh MpaBHia MPU
paboTe ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYI0BAHHEM;

yMEHHE KPUTHUYECKH OILIEHUBATh U HHTEPIPETHUPOBATH HHQPOPMAINIO OHOIOTHYECKOTO
COJepKaHUs, BKIIOYAIOUIYIO IICEBIOHAYYHBIC 3HAHMUSA W3 Pa3IMYHBIX HMCTOYHHUKOB (CpeacTBa
MaccoBOW MH(pOpMAIMH, HAYYHO-TIOMYJISIPHBIE MaTepUalIbl), STUYECKHE ACIIEKThl COBPEMEHHBIX
UCCJIEIOBAaHUM B OMOJIOTUH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IHUCHMEHHBIE M YCTHBIE COOOIICHHs, 0000IIas
Ouonornyeckyro HHGPOPMAMI0O W3 HECKOJIBKMX HCTOYHHUKOB, TPAMOTHO HCIIOJIB30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.

[IpenMeTHbIe pe3yibTaThl OCBOeHHsS yueOHOro mnpeamera «buonorus» 6 I1 knacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHHH O MECT€ M POJU OHOJOTHMHM B CHCTEME HAayYHOTO 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIAJIE POCCUNCKHUX U 3apYOCKHBIX YUEHBIX-OUOJIIOTOB B pa3BUTHE
Ounonoruu, PyHKIMOHAIBHON IPaMOTHOCTH YEJIOBEKa JJIs PEIICHUs )KU3HEHHBIX 33/1a4;

YMEHHE PacKphIBaTh CO/Iep)KaHNe OMOJIOTHUECKUX TEPMUHOB U TIOHATHI: BHI, TIOMYJISIIHS,
reHo(OH/, DSBOJIOLMS, JBIXKYIIME CHUJIbl ((DaKkTOpbI) DBOJIOIUH, MPHUCTOCOOJICHHOCTh
OpPraHu3MOB, BHUJI000pa30BaHME, OSKOJIOTHYECKHE (DAKTOPHI, SKOCHUCTEMA, MPOAYLEHTHI,
KOHCYMEHTbI, PeIyLIeHTbI, LIeNN MUTaHUs, SKOJIoruyeckas nupaMua, buoreoueHos, ouocgepa;

yMEHHE W3naratb Owuonorndeckue Teopun (dBomronmoHHas Teopust Y. JlapBuHa,
CHHTETHUYECKAsi TEOPHs SBOJIOLINN ), 3aKOHBI U 3aKOHOMEPHOCTH (3aposiiieBoro cxoactsa K. M.
bapa, uepenoBaHus riaBHBIX HampaBieHH u mytedt sBomtormu A. H. CeBeprioBa, yueHus o
6uocdepe B. . BepHaackoro), onpenensTe rpaHULbI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHE BIIAJIETh METOJAaMH HAYYHOTO MO3HAHHWS B OMOJIOTWMHW: HAOIIOJCHWE W ONMHCAHUE
KHUBBIX CHCTEM, TIPOIIECCOB W SBJICHWH, OpraHu3alys H TPOBEICHHE OHOJOTHYECKOTO
HKCIIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISBICHHE 3aBHCHUMOCTH MEXIY HCCIEAyEMbIMU
BEJIMUMHAMHU, OOBSICHEHHWE TOMYYEHHBIX PpEe3yJIbTaTOB, HCIIOJIB30BAHHBIX HAYUYHBIX TMOHSATHUH,
TEOPH U 3aKOHOB, YMEHHE JIeIaTh BHIBOBI HA OCHOBAaHHUH MOJTYYCHHBIX Pe3yJIbTaTOB;

YMEHHE BBIICISTH CYIIECTBEHHBIE MTPU3HAKH CTPOCHHUSI OMOJIOTHUECKUX OOBEKTOB: BHJIOB,
HOMYJISAUN, TMPOJYLUEHTOB, KOHCYMEHTOB, pEIYIEHTOB, OHOTeOlEHO30B U HKOCUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOHM  HM3MEHUYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BUI000pa30BaHus, MPHUCIIOCOOIEHHOCTH OPTaHM3MOB, JCHCTBHS SKOJIOTMYECKHX (aKTOPOB Ha
OpTraHU3MBI, TIEPEHOCA BEIIECTB U MOTOKA SYHEPTHH B IKOCHCTEMAaX, aHTPOIIOTEHHBIX M3MEHEHUH
B JKOCHUCTEMaxX CBOEH MECTHOCTH, KPYIOBOpOTa BELIECTB M OHMOT€OXMMHUYECKHUX LHUKIOB B
ouocdepe;

yMEHHE MPUMEHAThH MOJTy4YCHHbIE 3HAHUS 7S 00BSCHEHUS OMOJIOTHYECKUX IMPOILIECCOB U
SIBIICHUH, 17151 IPUHATUS MPAKTUUYECKUX PEIIEeHUI B TOBCETHEBHOM KU3HHU C LENbI0 O0ecTieueHust
0€30MIaCHOCTH CBOETO 3[0POBbS M 3/I0pPOBbSl OKPYXAIOIIUX JIIOJEH, COOMIONEHUS HOPM
IPaMOTHOTO TOBEJCHHUS B OKpYXarolllell NPUPOAHON cpene, MOHMMaHUE HEOOXOJUMOCTH



UCTIONIb30BAHUS TOCTHKEHUH COBPEMEHHOU Ouonorun TSt PalMOHAIBHOTO
HPUPOJIOIONIL30BAHMS,

YMEHHE pelIaTh 3JIeMEHTapHbIe OMOJOTMYECKHe 3aJadyd, COCTAaBIATh CXEMBI INepeHoca
BEICCTB U SHEPTHH B IKOCHCTEMaXx (LCTH TUTAHMU);

YMEHHE BBINOJHATH J1a0OpaTOPHBIE U NpaKTU4YecKue padoThl, COOMIOAATH MpaBHUiIa MpPU
paboTe ¢ y4eOHbBIM U 1a0opaToOpHBIM 000pYI0BAHUEM;

YMEHHE KPUTHYECKH OIICHUBATH W WHTEPIPETUPOBATH HH(POPMAIHIO OHOJIOTHYECKOrO
COZIEPKaHMS, BKJIIOYAIONIYIO IICEBJOHAYYHBIC 3HAHUS W3 PAa3IMYHBIX HCTOYHHUKOB (CpeACTBa
MaccoBOi WH(OpMAIMK, HAYYHO-TIOMYJSIPHBIC MaTepHanbl), paccMaTpUBaTh IJIOOABHbBIC
IKOJOTUYECKUE TPOOIIEMBI COBPEMEHHOCTH, ()OPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO
HO3UIINIO;

YMEHHE CO3[aBaTh COOCTBCHHBIE NHCBMEHHBIE M YCTHBIC COOOLICHUS, 0000Imas
Ouonormyeckyro HMH(OPMALUIO ¥3 HECKOJIbKMX HCTOYHHKOB, TI'PaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHME

10 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeEM (undgposbie)
Ne i/m Konrposbnsie IIpakrnyeckue
NPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
buonorus kak Hayka 2 0.5 bubnrorexa LIOK
https://m.edsoo.ru/7f41¢c292
JKuBbie cucTeMbl U UX OpTaHU3aLUA 1 brbmmorexa LIOK
https://m.edsoo.ru/7f41¢c292
XUMHUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 Bubmmorexa IOK
https://m.edsoo.ru/7f41c292
KuzHenesTenbHOCTh KIETKU 6 bubnroreia LIOK
https://m.edsoo.ru/7f41¢c292
PazMHOxkeHUE 1 HTHANBUAYATBHOE PA3BUTHE 5 1 bubmmoreka [JOK
OpPraHu3MOB https://m.edsoo.ru/7f41c292
HacnencrBeHHOCTE M1 U3MEHUNBOCTD 3 15 bubmmoteka IIOK
OpPraHUu3MOB https://m.edsoo.ru/7f41c292
Ceneknust opranu3mMoB. OCHOBBI 3 bubnnorexa [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
Pe3epBHOE Bpems 1 bubmmorexa LTOK
https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 4



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

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne /i Konrpoabnsie IIpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcbl
1 DBOJIOMOHHAS OUOIOTHS 9 1 bubmorexa IOK
https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 05 Bbu6moteka [JOK
3emiie https://m.edsoo.ru/7f41cc74
3 Opranu3Msbl 1 OKpy»Karolas cpeaa 5 1 bubmioreia LIOK
https://m.edsoo.ru/7f41cc74
4 Coo0011ecTBa U DKOJIOTHUECKUE CUCTEMBI 9 bubmmorexa [IOK
https://m.edsoo.ru/7f41cc74
3) PesepBHoe Bpems 2 brbmmorexa LIOK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 0 25

[NPOTPAMME



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




IHOYPOYHOE IINTAHUPOBAHHME

10 KJIACC
Ne KoymuecTso yacos Nara D1eKTPOHHbIE HUPPOBLIE
) Tema ypoka Konrpoabnbsie IIpakTHueckue oOpasoBaTe/bHbIE
n/n Bceero U3YYeHUS
padoThbI padoThbI pecypcbl
bubmuorexa [JOK
1 buosnorus B cucteme Hayk 1 01.09.2023 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
MeToapbl TO3HAHMS KHBOM
, | Tt o
) ' 08.09.2023  https://m.eds00.ru/863e6122
METOJIOB TIPU U3YYCHUU
OMOJIOTHUECKUX 00OBEKTOBY
3 buonornyeckue cuCTEMBI, 1 bubmuorexa [JOK
MPOIIECCHI U X M3YyYCHHE 15.09.2023  https://m.edso0.ru/863e6564
4 XuMU4YeCKuil cocTaB KiIeTku. Boma 1 bu6mmorexa [IOK
Y MUHEpaJIbHBIE COIH 22.09.2023  https://m.edso0.ru/863e674e
bu6mmoreka [IOK
> bermict. Coctar 1 cTpoetiite Genkon ! 20.09.2023  https://m.eds00.ru/863e6b72
depMeHThl — OHOJIOTHYECKHE
Karanusaropsl. JlaboparopHas
6 pabora Ne 1 «M3yuenue 1 05 bubnuoteka [JOK
KaTAJIMTHYECKOW aKTHBHOCTH 06.10.2023  https://m.eds00.ru/863e6b72
(dhepMeHTOB (Ha MpUMEpPe aMUJIa3bI
WJTU KaTajasbl)»
7 Vraesonsl. JIunuael 1 bubmorexa [IOK
13.10.2023 = https://m.edso0.ru/863e6870



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

Hyxneunosbie kucinotsl. AT®

bubmuorexa [JOK

20.10.2023  https://m.edsoo.ru/863e6d5c
9 HcTopus u MeToabl U3ydeHus bubmmoreka [IOK
kietku. Knerounas teopust 27.10.2023  https://m.edso0.ru/863e6e88
10 Kretka kak nenoctHas xuBast
cucTema 10.11.2023
CrpoeHnue 3ykapruoTHUYeCKOn
kieTku. JJaboparopHas padora No
2 «M3yueHue cTpoeHUs KIETOK bubnuorexa [IOK
11 pacTeHuii, )KUBOTHBIX, TPHOOB U 0.5 17.11.2023 https://m.edso0.ru/863e6ff0
OakTepHil 10 MUKPOCKOIIOM Ha o https://m.edso0.ru/863e716¢c
TOTOBBIX MUKpOIIpenapaTax u ux
OITHCAHUE)
12 OOMeH BeIIEeCTB U META00IN3M bubmmorexa [IOK
24.11.2023  https://m.edso0.ru/863e766¢
bu6mmoreka [IOK
13 dorocuirtes. XemocHuiies 01.12.2023  https://m.edso0.ru/863e7c98
14 DHepreTu4eckuii oOMeH bubmorexa IOK
08.12.2023 = https://m.edsoo.ru/863e7aae
JKW3HEHHBIH HUKIT KJIETKH.
Jenenue knetku. MuTos.
15 JlaGopatopnas pabora Ne 3 05 bubnuoreka [IOK
«HabmroneHne MUTO3a B KIIETKAX ' 15.12.2023  https://m.edsoo.ru/863e7dc4
KOHYHKA KOpEIIKa JIyKa Ha
TOTOBBIX MHKPOIIpErapaTaxj»
16 buocunTes O6enka. Peakimst bubmuorexa [JOK
MaTPUYHOTO CHHTE3a 22.12.2023  https://m.edso0.ru/863e796e
17 Tpancnsus — Ouocunres Genka bubnnorexka [JOK



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
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

29.12.2023  https://m.edsoo.ru/863e796e
18 Hexnerounsie popMbl )KH3HU — bubnuorexa [JOK
BUPYCHI https://m.eds00.ru/863e7540
DopMBI pa3MHOKCHUS bubmmorexa LIOK
19 https://m.edso0.ru/863e81b6
OPTAHHIMOB https://m.edsoo.ru/863e831e
. bubmuorexa [JOK
20 Meitos https://m.edsoo.ru/863e7f4a
OO6pa3zoBaHue u pa3BUTHE
ITOJIOBBIX KJICTOK.
91 OmnonorBopenue. Jlaboparopuas 05 bubnuorexa [JOK
pabota Ne 4 «3yueHue CTpOCHUs https://m.edso0.ru/863e81b6
ITOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpenapaTax»
99 NuauBuayanbHOE pa3BUTHE bubnnorexa [HOK
OpPraHu3MOB https://m.edso0.ru/863e8436
I'enetnka — Hayka o
23 HacneL[CTBeHHocyTH U bubmorexa HOK
https://m.edso0.ru/863e86f2
HU3MEHYMBOCTH
3aKOHOMEPHOCTH HACIEA0BaHUS
24 HpI/I3HaKO]1:. MOHOFI/I6PIfHHO€ bubmorexa LIOK
https://m.edso00.ru/863e8878
CKpeIllMBaHUe
HTHOPUIHOE CKPEIIUBAHUE.
25 élaKOH iefaBHcmfo:; bubmmoreia LIOK
https://m.edsoo.ru/863e89a4
HACJIeIOBaHUS MPU3HAKOB
CremieHHOe HacieJOBaHNE
26 npu3HakoB. JlabopaTopHas pabora 0.5 bubmmorexa LIOK

No 5 «3yueHune pe3ynbTaToB

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



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
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

MOHOTHOPUIHOTO U JUTHOPHIHOTO
CKpEIIMBAHUA Y APO30(HIBI HA
TOTOBBIX MUKPOIIpETIapaTax»

T'enetuka nona. Hacnegosanue

bubmuorexa [JOK

21 MPU3HAKOB, CLEIUICHHBIX C TIOJIOM https://m.eds00.ru/863e8c60
H3MeHYHnBOCTb.
Henacnencrsennas
M3MEHUYUBOCTh. JlabopaTopHas
08 pabota Ne 6. Uzyuenwue 05 bubmmoreka [JOK
MO (PUKAIMOHHOM https://m.edso00.ru/863e8efe
W3MEHUYUBOCTH, TIOCTPOCHUE
BapUAIIMOHHOTO Psijia U
BapHallMOHHON KPUBOH»
HacnencrBeHHass ”3BMEHUYHUBOCTb.
Jlaboparopuas pabora Ne 7. bubmmoreka [JOK
29 . 0.5
«AHanu3 MyTauii y Apo30QHIbl https://m.edso0.ru/863e8efe
Ha TOTOBBIX MUKpOTpEenapaTax»
bu6mmoreka [IOK
30 Fetieritka wesosexa https://m.eds00.ru/863e8d78
PezepHblit ypok. O0o0meHue no
31 TeMe «HaciencTBeHHOCTD U
W3MEHUYUBOCTH OPTaHU3MOBY
32 Cenekius Kak HayKa U IpoLecc bubmorexa HOK
https://m.edso0.ru/863e9214
33 MeToabI M TOCTHKEHUS CEJIEKITNU bu6mmorexa [IOK
pacTeHuil U KUBOTHBIX https://m.edso0.ru/863e9214
34 buorexHosorus Kak orpacib bubnuorexa [IOK

IMPOU3BOJACTBA

https://m.edso0.ru/863e9336



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

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34



11 KJIACC

KoaunuyecTBO 4acosB

JIeKTPOHHBbIE U(PPOBHIE

Ne JlaTa
wn Tema ypoka Beero KonrTpoabnbsie IIpakTHueckue S — o0pa3oBaTe/bHbIC
padoThbI padoTbI pecypcbl
1 DBOJIIONHS M METOJIBI €€ H3yYCHHS 1 bubmmorexa LIOK
https://m.edso0.ru/863ea20e
5 Hctopust pa3BuTus npeacTaBieHui 1 bubmuorexa [JOK
00 3BOJIOLMU https://m.eds00.ru/863e9570
bu6mmoreka [IOK
3 Mukpooromoms 1 https://m.edso0.ru/863e9cle
[Tomynsmus Kak IeMeHTapHas
€IMHUILIAa BUJA U SBOJIIOIUH.
4 HZ;6OpI;T0pHI;H pabora JI\;Q 1 1 0.5 bubmmoreia LIOK
https://m.eds00.ru/863e99c6
«CpaBHEHHE BUJIOB 110
MOP(OJIOTHIECKOMY KPUTEPHIO»
5 JBroKyle cuisl (3J€EMEHTapHbIE 1 bubnuoreka [IOK
(baKTOphI) IBOIIOIMH https://m.edsoo.ru/863e9da4
6 EcrecTBeHHbIi 0TOOp U €ro hopMbl 1 bubmorexa LIOK
https://m.edso0.ru/863e9ed0
Pe3ynbpTatsl sBOIIONMN:
MPUCTIOCOOJIEHHOCTh OPIaHU3MOB U
7 BU000pa3oBanue. JlabopaTtopHas 1 05 bubnnorexka [JOK
pabota Ne 2 «Omnucanue ' https://m.edsoo.ru/863e9fde
MPUCIIOCOOJICHHOCTH OpraHu3Ma 1
€€ OTHOCHUTEIBHOTO XapaKTepa»
8 Hanpasnennsa u nytu 1 bubnnorexka [JOK

MaKpO3BOJIOIHH

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



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
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HeoOpaTtumocTs 3BoOIONNN

WcTopus xu3Hu Ha 3emiie U

10 n
METO/]Ibl €€ N3YUECHHUS
1 ['unoTre3sl MPOUCXOKIACHUS KU3HU bu6mmoreka [IOK
Ha 3emiie https://m.edso0.ru/863ea5a6
Pa3BuTHe xu3HM Ha 3eMIIe 110 3pam bubmumoreka [IOK
12
U 1epuoam https://m.edsoo.ru/863eabbe
OcCHOBHBIE 3TaIlbl BOITIOIUU
PacTUTEIBHOTO U KUBOTHOTO MHpA.
13 [IpaxTnueckas padora Ne 1 05 bubnnorexa [HOK
«/3yueHne UCKOTTIaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHuil 1 KUBOTHBIX B
KOJUTICKIIUSX )
CoBpeMeHHas cucTema bubnuorexa [JOK
14
OpPraHM4YeCcKOro Mupa https://m.edsoo.ru/863ea48e
15 OBOIIOLYS YEeI0BEKA bu6mmoreka [JOK
(aHTpOTIOTCHE3) https://m.edsoo.ru/863eac2c
16 JIBuokyiue cuibsl (pakTopsl) bubnnoreka [JOK
aHTpOTIOreHe3a https://m.edso0.ru/863ead44
17 OCHOBHBIE CTaAUH IBOJIIOINHA
YesioBeKa
18 Yenoseueckue pacsl ¥ PUPOIHbIE bubnuoreka [IOK
aJanTalyy YeJoBeKa https://m.edso0.ru/863eaea2
PesepBHblit ypok. O60011eHre o
19 TeMe «BO3HMKHOBEHHE U pa3BUTHE
KHU3HH Ha 3emiie»
20 DKOJIOTHS KaK HayKa
21 Cpenpl OOUTaHUS U SKOJIOTHYECKUE bu6nmoreka [JOK



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
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(baxTopsl

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

AOGuoTtnveckue HakTophbI.
Jlaboparopnas pabota Ne 3.
«Mopdonoruueckne 0COOEHHOCTH

bubmuorexa [JOK

22 PACTCHII 13 PASHBIX MECT 05 https://m.edsoo0.ru/863eb10e
obutanus». JlaboparopHas pabora
No 4. «BnusHue cBeta Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEyCa»

bu6mmoreka [IOK

23 bromitieckie GaxTopet https://m.edso0.ru/863eb348
DKOJIOTUYECKHE XapaKTePUCTUKU
nomyssun. [Ipaktuueckas pabora

24 Ne 2 «IToncuér mioTHOCTH 0.5
TIOTYJISINI pPa3HBIX BUIOB
pacTeHuin»

o5 Coo01ecTBa OPraHu3MOB — bu6mmoreka [JOK
OuoIeHO3 https://m.edso0.ru/863eb46a

26 DKOJIOTUYECKHE CUCTEMBI bubmuorexa [JOK
(9KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKA3aTENN

97 9KOCHUCTEMBI. JKOJIOTUYECKHE bubnuoteka [JOK
nupamuibl. CBOMCTBA 9KOCHCTEM. https://m.edso0.ru/863eb5fa
Cykueccus

28 [TpupoiHbIE S5KOCUCTEMBI

29 AHTpPOIIOT€HHBIE SKOCUCTEMBI

30 buocdepa — riobanpHas bubnnorexka [JOK
IKOCHCTEMA 3eMITH https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYLIECTBOBAHHUS bubnuorexa [IOK



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

ouochepsr https://m.eds00.ru/863ebd16

32 UYenoseuecTBo B Onochepe 3eMiaun 1

33 CocylecTBoBaHHUE MPUPOJIBI U 1 bubnuorexa [JOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHeIil ypok. O600IeHHE

34 teMbl «Coo01iecTBa u 1
9KOJIOTHYECKUE CUCTEMBD)

OBILEE KOJIMYECTBO YACOB I10 34 95

[NPOT'PAMME



https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e










