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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mporpaMmbl MO OHOJIOTMU TEOPETHUECKYIO OCHOBY JUIS OIpEACIICHUS
NOAXO0J0B K (opMHUpOBaHUIO cojepxkaHus ydeOHoro mnpeamera «buonorus» cocraBuiu:
koHuenryaibHbie nonoxkeHus OI'OC COO o B3auMOOOYCIIOBJIEHHOCTH IIEJICH, COJEpKaHUS,
pe3yabTaToB OOy4YeHHS U TPeOOBAHMN K YPOBHIO HMOJATOTOBKM BBIITYCKHHKOB, TOJIOKEHHUS 00
o0UIMX LEeNsIX M MPUHIUIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHME CHUCTEMBI CPEIHETO
obuiero obpaszoBanusi B Poccuiickoit @enepanuu, a Takxke MOJIOXKEHUS O crienuduke OuoIoruu,
e 3HAUYECHUU B TMO3HAHUU KUBOW MPHUPOABI U 00ECNEUYEHHU CYIIECTBOBAHHS YEIOBEYECKOTO
obmectBa. CorylacHO Ha3BaHHBIM TIOJIOKEHUSM, ONpPEACICHbl OCHOBHBIC (DYHKIIMH MPOTPaMMbI
10 OMOJIOTHH U €€ CTPYKTYpa.

[Tporpamma no O6uonoruu Aaé€t MpeacTaBiIeHUE O IENAX, 00 o0uieil cTpareruu 00y4eHus,
BOCIIMUTAHUS M Pa3BUTUS O0OydYarolIMXCs cpeacTBaMu ydeOHoro rmpenmera «buonorusy,
onpezenseT 00s3aTeIbHOE NPEIMETHOE COJEp)KAaHUE, €ro CTPYKTYpY, paclpeaeiceHue Io
paszenaM U TeMaM, PEKOMEHJIyEMYIO MOCJIeI0BAaTEIbHOCTh U3y4YEHUs y4eOHOro marepuana c
y4E€TOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JOTUKU 00pa30BaTENIbHOIO IMpoIiecca,
BO3PACTHBIX OCOOEHHOCTEH 00yUaroIXCs.

B mnporpamme mo OHOJOTMH TakKe YYMTHIBAIOTCS TpeOOBaHUS K IJIAHUPYEMbIM
JUYHOCTHBIM, METANpEJIMETHBIM M MPEIMETHBIM pe3yibTaTaM oOydeHus B (HOpMUPOBAHHH
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOMN AEATEIbHOCTH/yU4eOHBIX NEHCTBUI 00ydJarOIMXCsl IO
OCBOCHHMIO COJIEpKaHMsI OMOJIOrMYECKOro 00pa30BaHMUs.

B nporpamme no Guonorum (10—11 kmaccel, 6a30BbIii ypOBEHb) peaiM30BaH MPHHLUI
IPEEMCTBEHHOCTH B HW3Yy4eHMM Ouosioruu, Omarojgapss 4eMy B HEW HpocMaTpuBaeTcs
HAIpPaBJIEHHOCTh HA PAa3BUTHE 3HAHWM, CBSI3aHHBIX C (DOPMHUPOBAHUEM €CTECTBEHHO-HAYYHOI'O
MHUpPOBO33PEHHUS, IIEHHOCTHBIX  OpPHEHTALMil  JIMYHOCTH, HSKOJIOTUYECKOTO  MBIIIJICHHUS,
OpeICTaBIeHUH O 370pOBOM o0OOpa3e KHM3HM U OEpeXHbIM OTHOIIEHHEM K OKpY’Karomien
npupoaHoil cpene. IlosToMy Hapsay c u3ydeHHEM OOLIEOMONIOrMYECKUX TEOpUM, a TakKkKe
3HaHUH O CTPOCHHH KHUBBIX CHCTEM Pa3HOTO PaHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIONINX B HUX
IPOIIECCOB B TMpOrpaMMe MO OHOJIOTMU YJEeJIEHO BHHUMAaHHE HCIOJIb30BAHUIO MOJIYUYEHHBIX
3HAaHUH B OBCEAHEBHOM JKU3HU Ul peLLICHUs MPUKIAJHBIX 3a/1a4, B TOM YUCIIe: NPOPUIAKTUKA
HACJIEICTBEHHBIX  3a00JieBaHUN  4YeloBeKa, MEIUKO-TEHETHYECKOro  KOHCYJIbTUPOBAHUSA,
000CHOBaHHUS HKOJIOTUYECKHU 11€JIeCO00pa3HOro MOBEACHUS B OKpYXKarollel MpUpoaHOMl cpele,
aHau3a BIMAHUSA XO3SHCTBEHHOM IEATEILHOCTH 4YEJIOBeKa Ha COCTOSIHUE NPUPOAHBIX U
UCKYCCTBEHHBIX 9KOCHCTEM. YCHUJIEHHE BHUMaHMSA K NPUKIAJHOW HAINPaBICHHOCTH Yy4eOHOTo
npeaMera «buosorus» MpoAUKTOBAaHO HEOOXOIUMOCTHIO 0OECIEUeHHs YCIOBUM ISl pelieHus
OJIHOM M3 aKTyaJIbHBIX 33/1a4 MIKOJBbHOTO OMOJIOrHYECKOTro o0pa3zoBaHus, KOTOpas Mpeanoaaraer
dopmupoBaHHe y OOYy4arOIUXCs CIIOCOOHOCTH afaNnTUPOBATbCS K W3MEHEHHUSM TUHAMUYHO
pa3BUBAIOILIETOCS COBPEMEHHOTO MUPA.

buonorust Ha ypoBHe cpeaHero oOmiero oOpa3oBaHMs 3aHUMaeT BakHoe MecTo. OHa
obecrieunBaeT (HOPMHUPOBAHHE y OOYYAIONIUXCS TPEACTABICHUN O HAyYHOM KapTHHE MHpA,
pacupsieT 1 00001IaeT 3HaHUS O )KUBOM MpUpPoe, €€ OTIIMYUTEIbHBIX MTPU3HAKAX — YPOBHEBOM
OpraHu3alliil W SBOJIIOLWHU, CO3MAaET YCIOBHS Ui TO3HAHUS 3aKOHOB KHMBOW TNPHPOJIBI,
dbopmupoBanus (PYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOr0 M Oe3omacHOro ooOpasa
’KHU3HU, SKOJIOTUYECKOT'O MBIIIIEHHS, IEHHOCTHOTO OTHOILLEHUS K )KMBOW MPUPOJIE U YETOBEKY.

Bonbmioe 3HaueHune OHMONOTHS HWMEET TakXKe JUIsl PpEeIHICHUS BOCIUTATENbHBIX U
pa3BUBAIOIIMX 33Ja4 CPeIHEro oouiero o0pa3oBaHus, coluanu3anuy odyyaromuxcs. M3yyenne



Ounoaorun o0OecnieunBaer YCIIOBHS JUTSt (dhopMupoBaHUs WHTEJUIEKTYaJIbHBIX,
KOMMYHHKAIIMOHHBIX W HH(QOPMAIIMOHHBIX HABBIKOB, ICTETUYECKOW KYJIBTYPBHI, CIIOCOOCTBYET
WHTETpAIMi OUOJIOTMYECKUX 3HAHUHN C TPEJCTABICHUSMU U3 JIPYTUX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKU, XUMHUH U reorpaduu. HazBanHbIe MOJI0KEHUS O MTpeIHA3HAYCHUH Y4eOHOTO
npenmera «buonorus» cocraBUIM OCHOBY Ui ONpEJeNieHHs MOJIXOAOB K OTOOpY U
CTPYKTYPHUPOBAHMIO €TO COAEPKAHUS, IIPEJICTABIEHHOIO B IPOrpaMMe 10 OMOJIOTUH.

OT160p conepxkanus yueOHOro npeamera «buonorus» Ha 6a30BOM YpOBHE OCYIIECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOyYarolIuecs JOKHbI
OCBOUTH 3HAHUS U YMEHHS, 3HaYUMbIe JUIs (OpMHUpOBaHUS OOILIEH KyJIbTYypbl, ONpEIesomne
a/ICKBaTHOE TIOBEJCHUE YEJIOBEKa B OKpY’KAIOLIeH NPUPOAHON cpene, BOCTpeOOBaHHbBIE B
MOBCETHEBHOM JKM3HU U MPAKTHUECKOU AesTeNbHOCTH. Oco00€ MECTO B ATOM cHUCTEMe 3HAHUU
3aHUMAIOT d3JEMEHTHl COJIEp’KaHusl, KOTOphIE CIyKaT OCHOBOM g  (QOpMHUpPOBaHUS
MPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-Hay4YHOW KapTUHE MHpa M LEHHOCTHBIX
OpUEHTALMAX JIUYHOCTH, CIOCOOCTBYIOLIUX I'YMaHU3alUKU OMOJIOrH4eCKOro 00pa3oBaHusl.

CTpyKTypupOBaHHE COJCpKaHUs y4yeOHOro MaTepuasia B TPOrpaMMe IO OHOJIOTUH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOTO 3HAUEHUS 3HAHUN 00 OTIMUYUTENBHBIX OCOOEHHOCTSIX
J)KUBOW MpPUPOABI, O €€ YPOBHEBOM OpraHu3alyd MU 3BOJIIONUU. B COOTBETCTBUM € 3TUM B
CTPYKType y4deOHOro mpenmeTa «bHoiorus» BbIIEIEHBI CIEIyIOIINE COIepKaTeIbHbIE JTHHUM:
«buonorus kak Hayka. MeTo/ibl HAy4yHOTO To3HaHUsM», «KieTka kak OMOonIorudeckas CUCTEMay,
«Opranu3m kak Ouosoruyeckas cuctema», «Cuctema U MHOrooOpasue OpraHMuecKOro MUpay,
«OBOJIOLHUS )KUBOU MPUPOBD, « IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

[lenp m3ywenust yuyeOHoro mnpenmera «buonorus» Ha 0a30BOM YpOBHE — OBJIa/ICHHE
00y4JaronMMucs 3HAHUSAMH O CTPYKTYpHO-(YHKIIMOHAJIBLHON OpraHU3allMM >KUBBIX CHCTEM
pa3HOro paHra u MpuoOpeTeHne YMEHUN UCIOIB30BaTh 9TU 3HAHMSI ISl TPAMOTHBIX JCHCTBHI B
OTHOIIEHUH 00BEKTOB KMUBOW MIPUPOJIBI U PEIICHUS PA3IUYHBIX )KU3HEHHBIX MTPOOIIEM.

JlocTuxkenue 1enu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha 06a30BOM ypoBHE
oOecrieunBaeTcs pelIeHueM CIEAYOMNX 3aay:

OCBOEHHE OOYYalIIUMUCA CHCTEMbl 3HAaHUH O OHOJOTHYECKHX TEOpHUAX, YUYCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3ax, MpaBWiaX, CIY>KallMX OCHOBOW aisi (OpMUPOBAHUS
IPEJICTABICHUA O €CTECTBEHHO-HAy4YHOM KapTUHE MHpa, O METOAAaX HAay4YHOIO TI103HaHUf,
CTPOCHHH, MHOTOO0OpPa3MU M OCOOCHHOCTSX HBBIX CHCTEM pPa3HOTO YpPOBHSI OpTaHH3aIlvH,
BBIIAIOIINXCSI OTKPBITUSAX U COBPEMEHHBIX UCCIICIOBAHUIX B OMOJIOTHH;

dbopMupoBaHUE Yy OOYYarOIIMXCS IMO3HABATEIbHBIX, MHTEIUIEKTYadbHBIX W TBOPUYECKHX
CIIOCOOHOCTEH B Mpolecce aHaIM3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJOTHMH HAayYHBIX B3IJISIOB,
UJIeH ¥ TIOJIX0/I0B K U3yUEHHUIO JKMBBIX CUCTEM PA3HOTO YPOBHS OpPTaHU3AINN;

CTaHOBIIEHHE Yy OOydYarommxcsi oOIell KynbTyphl, (QYHKIIMOHATHHOW TPaMOTHOCTH,
pa3BUTHE YMEHHUI OOBSCHATH U OIEHUBATH SBICHUS OKPYXKAIOIIETO MHUpPA JKUBOW MPHUPOABI Ha
OCHOBAHUWU 3HAHHWH U OMBITA, TOJYYECHHBIX MTPU U3YYCHUH OUOJIOTHH;

dbopMupoBaHue y OOydYaromIMXCS YMEHHH WLTIOCTPUPOBATh 3HAYEHHE OMOJIOTHYECKHX
3HAHUW B MPAKTUUYECKON JIEATENTbHOCTH YEJIOBEKa, PA3BUTUM COBPEMEHHBIX MEIUIIMHCKHUX
TEXHOJIOTUH U arpoOMOTEXHOJIOTHIA;

BOCMHUTAaHUE YOEXAEHHOCTH B BO3MOXHOCTH TO3HAHUS 4YEJIIOBEKOM >KUBOW MPUPOJIBL,
HE00X0UMOCTH OEpeKHOT0 OTHOIIEHUS K Hel, COOMIOEHUS STHUECKUX HOPM IMPHU MPOBEICHUU
OMOJIOTMYECKUX UCCIICIOBAHUIA;

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



NpUMEHEHHE TPHOOPETEHHBIX 3HAHWN W YMCHUH B TIOBCEJIHEBHOW JKWU3HU JUIS OIEHKH
MOCJIEICTBUI CBOEU JEATENILHOCTH IO OTHOIICHUIO K OKpYXaromed cpene, COOCTBEHHOMY
3JI0pOBBIO, 000OCHOBAHHE U COONIOICHHE Mep MPOoUIIaKTHKH 3a00JIeBaHU.

B cucreme cpennero obmiero oopazoBanus «buosnorus», nyyaemas Ha 6a30BOM YpOBHE,
SIBIISICTCS  00sI3aTEIILHBIM yUEOHBIM TIPEJMETOM, BXOJSIIMM B COCTaB NPEAMETHOW OO0JIACTH
«EcTecTBeHHO-HAYYHBIC TPEAMETHIY.

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



COJAEP)KAHUE OBYYEHUA

10 KUIIACC

Tema 1. buojsiorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMHU, TEXHUYECKUMHU U APYTUMHU
€CTECTBCHHBIMU HayKaMu, (uiocodueil, 3TUKOW, I3CTETUKONM u mpaBoM. Ponb Ouonoruu B
(dbopMHpOBaHNN COBPEMEHHON HaY4YHOU KapTHHBI Mupa. CuctemMa OMOJIOTHYECKUX HayK.

MeTo1p1 TO3HAHUS KUBOU MPHUPOALI (HAOII0IeHUE, SIKCIIEPUMEHT, OMMCaHUe, U3MEpPEHHE,
KJIaccU(pUKalus, MOJICITUPOBAHKE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JleMoHCTpanum:

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

Tabmuie! U cxeMbl: « MeTOIbI TO3HAHUS )KUBOW MTPUPOJIBI».

JlaGopaTopHble U NpaKkTH4YecKHe padoThi:

[Tpaktueckast pabora Ne 1. «lcnonb3oBaHue pa3iaMYHBIX METOJOB IPU H3YYEHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cuCTEMbI M UX OPraHU3aIUA.

Kupbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouojoruu. OTaudue >KUBBIX
CUCTEM OT HEOPraHUYECKOU MTPUPO/IBI.

CpolicTBa OuwocucTeM H HWX pa3HooOpasue. YPOBHU OpraHu3alid  OUOCHCTEM:
MOJICKYJIIPHBIM,  KJIETOYHBIA,  TKAHEBbIM, OpPraHMW3MEHHBIN,  NOMYJSLHUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTreo1eHOTHYECKH), OMOC(hepHBIH.

JdemoHcTpaumuu:

Tabmuupel u cxembl: «OCHOBHBIE MPHU3HAKU KU3HU», «YPOBHU OpraHM3alMU >KUBOU
IPUPOABDY.

O6opynoBanue: moaens monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB M CTPOEHHUE KJIETKH.

XUMUYECKUH  COCTaB  KJIETKH. XUMUYECKUE  DIIEMEHTHI: MAaKpOJ3JIEMEHTHI,
MHUKpPO3JIEMEHTHI. Bosia 1 MUHEpaJIbHBIE BEILIECTBA.

@yYHKIIMM BOJBl M MUHEPAIBHBIX BellecTB B KieTke. [loanep:kaHne OCMOTHYECKOIO
OanaHca.

benku. CocraB u cTpoeHre 6eIK0B. AMUHOKUCIOTEI — MOHOMEPHI OenkoB. HezameHnmblie
U 3aMEHHMbIE€ AMHHOKHUCIIOTHI. AMHHOKHMCIOTHBI COCTaB. YPOBHH CTPYKTYpbl OEIKOBOH
MOJIEKYJIbl (TIepBUYHAs, BTOPUYHAs, TPETUYHAs M UETBEPTHUYHAS CTPYKTYypa). XHUMHUYECKHE
cBoicTBa 0enKkoB. buonornyeckue GyHKIMU OEITKOB.

®epMeHThl — Ounosiornyeckue KaraiauzaTopbl. CTpoeHue ¢GepMeHTa: aKTHUBHBIA LIEHTD,
cyocrpatHas  crenuduuHocth. Kodepmentsl. Butamubbel.  Oriauuust  (epMeHTOB  OT
HEOPraHMYECKUX KaTaJIn3aTOPOB.

YrneBonabl: MOHOCaxapu bl (TJIFOKO3a, puO03a U 1e30KCHpH003a), Arcaxapuasl (caxaposa,
JaKTO3a) W TMOJIMcaxapuibl (Kpaxmal, TJIMKOTeH, LeJUIoao3a). buomorndyeckue (yHKUNUU
YTJIEBOJIOB.

Jlunuasl:  TpUraMuepunsl, Qochonunuael, crepouabl. [uapodpmibHO-rHAPOGOOHBIE
cBoiictBa. buonornyeckue ¢pynkuuu aunuaoB. CpaBHEHHE YTII€BOJOB, OEIKOB U JTUMHAOB Kak
HMCTOYHHUKOB YHEPTUU.

Hyxneunossie kucnotsl: JITHK u PHK. Hykneoruasl — MOHOMEpB! HYKJIEMHOBBIX KHCIOT.
Crpoenne u ¢ynkuuu JIHK. Crpoenne u ¢ynxnum PHK. Bugst PHK. AT®: crpoenue u

byHKIHH.



[utonmoruss — Hayka o kjeTke. KietouHas Teopusi — mpuMep B3aUMOJCUCTBUS WU U
(aKTOB B HAYYHOM MMO3HAHUU. METO/IbI U3Y4EHUS KIIETKH.

Knerka kak nemnoctHas xuBasi cucrema. OOmie Mpu3HaKM KIETOK: 3aMKHYTas Hapys>KHast
MeMOpana, mosekyisl JJHK kak renernueckuii anmapar, cucreMa cuHTe3a Oenka.

Tunsl KIETOK: J3yKapuoTHdeckas M mpokapuoTudeckas. (OcoOEHHOCTH CTPOEHUs
npokapuoTudeckoi kineTku. Kierounas crenka 6akrepuii. CTpoeHrnEe 5yKapHOTHUYECKON KIETKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepxXHOCTHBIE CTPYKTYpPbl KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, X (YHKIUH.
[InasmaTtuueckas MemOpana, e€ cBoicTBa M (QyHkHuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomemOpanubie opranouasl kietku: JIIC, anmapar [onbmaku, mmzocomsl. [lomyaBroHOMHBIE
OpraHoubl KJIETKU: MHUTOXOHAPUH, IMiacTuibl. lIpoucxoxaeHne MHUTOXOHIAPUA U IJIACTHI.
Buner nnactun. HememOpaHHble OpraHOUAbl KJIETKU: PUOOCOMBI, KIIETOYHBINA LIEHTP, HEHTPUOIIH,
PECHUYKHU, KIyTUKH. DyHKIIMM OPraHonuI0B KIETKU. BritoueHus.

Anpo — perynaropHsblil neHTp KiaeTku. CTpoeHue sijipa: saepHas o00ji0ouKa, KapuoIiazma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JdeMoHcTpanum:

IToptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. IIneiinen, P. Bupxos, k. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMHUYECKHX 3JEMEHTOB B HEXHMBOM  IPHUPOAE»,
«Pacnipenenenne XUMHYECKUX IIEMEHTOB B )KMBOW IIPUPOJIEN.

Tabmuuel u cxemsl: «llepuoguyeckas Tabauna XMMHUYECKHUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJbI», «buocunres 6enka», «CTpoeHne Monekyisl 6enka», «CtpoeHue pepmeHTay,
«Hyxknennossie kucnotsl. JJHK», «Ctpoenune monekynsr AT®», «CtpoeHne 3yKapuoTH4eCKOU
KIeTKn», «CTpoeHHe XUBOTHOM KIETKW», «CTpoeHue pacTUTENbHOM KiIeTKn», «CTpoeHue
MIPOKAPUOTUUYECKON KIIETKI», « CTpOCHHE siIpa KIETKI», « Y TIEBOABDY, «JIUmuasn.

OOGopyaoBaHue: CBETOBOM MHKPOCKOI, OOOpYyIOBaHWE IJisi TPOBEICHUS HAOIIOJCHUM,
U3MEpPEeHUH, 3KCIIEPUMEHTOB, MUKPOIIPENapaThl PacTUTENbHBIX, KUBOTHBIX M OaKTepHalIbHbBIX
KJIETOK.

JlabopaTopHble M NpaKkTHYeCKHEe PAdOThI:

JlaGopatopuast pabora Ne 1. «/3ydueHue KaTaTUTHYECKON aKTUBHOCTH (PepMEHTOB (Ha
pUMepe aMHJIa3bl WIIM KaTalla3bl)».

JlaGopatopHass pabora Ne 2. «M3ydeHHe CTpOEHHS KJIETOK DPACTECHHH, >KUBOTHBIX M
OaxTepuii Mol MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpenapaTax U X OMHCAHHUE».

Tema 4. /KuzHenesiTeJIbHOCTh KJIETKH.

OOMeH BemiecTB, WIH MeTa0ONu3M. ACCUMWIAINMS (IIaCTHYECKUd OOMEH) U
JUCCUMUIIALIUSA (HEPreTUYeCcKHii 0OMeH) — IBe CTOPOHBI €AMHOTO Tpolecca MeTabonu3ma. Pob
3aKOHOB COXPAHEHUs BEUIECTB U SHEPTUHU B IOHUMAHUHN METa0O0IU3Ma.

Tumnber oOMena BemecTB: aBTOTpOodHBIN U reTepoTpodHbii. Pons pepmeHTOB B 00MEeHE
BELIECTB U IIPEBPALICHUH SHEPTUHU B KIIETKE.

@®otocunTe3. CBeroBas u TeMmHOBass (¢a3bl ¢orocuHTe3a. Peakuum ¢orocuHTesa.
DddexkTuBHOCTL (hoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3a IS KU3HU Ha 3emiie. Briusaue ycnoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €T0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XeMocHHTe3. XEMOCHHTE3UPYIOIIe OakTepuu. 3HAYCHHE XEMOCHHTE3a IS JKU3HU Ha
3emue.



DHepreTuyecknidi OoOMEH B  KJeTKe. PacmieruieHwe  BEIIeCTB,  BBIACICHHE U
aKKyMYJIMPOBAaHUE YHEPTUH B KJIETKE. JTambl dHEpreTuueckoro ooMena. ['nukonus. bpoxenue u
ero Buabl. KuciopoaHoe oOkuclieHHe, WIM KJIETOYHOE JibixaHue. OKHUCIUTENBHOE
dbochopunupoBanue. IPPEKTUBHOCTh FIHEPTETHIESCKOTO OOMEHa.

Peakiun marpuuHoro cuHTe3a. ['eHernueckas wuHpopmamus u JHK. Peamuzamus
TeHEeTUYeCKON MH(popMaMu B KieTke. ['eHeTHUeCKuil Ko M ero CBOWCTBa. TpaHCKpumuus —
matpuuHblii cunTe3 PHK. Tpancnsauus — Ouocunres Oenka. Jrtansl TpaHcasuuu. Konuposanue
aMUHOKUCIOT. Poib pubocom B GuocunTese Oernka.

Heknerounsie QopMbl ku3HM — BHUpYChl. Mcrtopus otkpeitus BupycoB (. .
WBanoBckuit). OCOOEHHOCTH CTPOSHUS U KU3HEHHOTO IUKJIA BUPYCcOB. bakTepuodaru. bonesnu
pacTeHHMIA, )KHBOTHBIX M Y€JIOBEKa, BhI3bIBACMBIC BHpycaMH. Bupyc uMMmyHone(pUIIMTa YeI0BEeKa

(BUY) — Bo30ymutens CIIMJla. OOpaTtHas TpaHCKpHUINILHMS, peBepTaza W HUHTErpasa.
[TpoduiakTrka pacrpocTpaHEeHUs] BUPYCHBIX 3a00JICBaHUIA.
JleMoHCTpanum:

IToptpetsr: H. K. Konsnos, /I. . UBanosckui, K. A. Tumupsizes.

Tabmuuet  u cxembl: «Tumbl  nutaHus», «Mertabonusm»,  «MHUTOXOHAPUSY,
«JHepreTuueckuii oomMeny», «Xmopormnact», «Dotocunrtes», «Crpoenne [IHK», «Crpoenue u
¢yHKIMOHMpOBaHME TeHay, «CuHre3 Oenka», «l'eHeTmueckuit kom», «Bupycen,
«bakrepuodarn», «Crtpoenne u xku3HeHHbld 1uka Bupyca CIIHMla, Oaxtepuodaray,
«Pennmukanmsa JJHK».

Ob6opynoBanue: Monenu-anmiukanuu «Yasoenune JJHK u tpanckpunums», «buocunres
Oenka», «CTpoeHHEe KIETKN», Mojieb cTpykTypsl JIHK.

Tema 5. PazMHoOKeHUe U MHANBHIYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounslii 1uki, WiaM KU3HEHHbIM IMKI KieTkd. MuTtepdaza u mutos. Ilpoueccsl,
npoTekaromue B uHTepdaze. Permmukanus — peakuuss marpuyHoro cuntesa JIHK. Crpoenue
XpoMocoM. XpOMOCOMHBIA HA0Op — KapuOTHUIl. J[MIIOMIHBIMN W TarIOWAHBIA XPOMOCOMHBIE
HaOopbl. Xpomatuasl. LluTonoruuyeckne OCHOBBI pPa3MHOXKEHUS U MHAWBHUIYaJbHOTO Pa3BUTHUS
OpraHU3MOB.

Jenenne xnetkn — muto3. Crazum muto3a. IIpomecchl, NMpoMcXOonsAlIME HAa Pa3HbIX
CcTaugIX MUTO3a. bBromorndecknuii CMBICII MHTO3a.

[Tporpammupyemasi ru0esb KIETKH — aromnTo3.

@opMbl  pa3MHOXKEHHMsI OpraHM3MOB: Oecrosioe u mojoBoe. Buapl Oecrnonoro
pPasMHOXKEHUs: JeJICHHE HAaJBOE, MOYKOBAHUE OJHO- M MHOTOKJIETOYHBIX, CIIOpOOOpa3oBaHueE,
BEreTaTUBHOE pa3MHOKeHUe. VCKyCcCTBEHHOE KIIOHHMPOBAaHHE OPraHU3MOB, €r0 3HAUEHHE JUIS
CEJIEKLIAH.

[TonoBoe pa3MHOXKEHHE, €r0 OTIMYUS OT OECIoI0ro.

Meiios. Craguu meiosza. I[lpomeccel, nmpoucxonsuiue Ha cragusx meinos3a. [loBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bronornyecknii cMbICI M 3HaYEHUE MEN03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KJIETOK Yy KUBOTHBIX. [losoBBIE Kene3bl:
CEeMEHHUKU M sSUYHUKH. OOpa3oBaHHE M Pa3BUTHE MOJOBBIX KJIETOK — raMmer (CrepMaTo30uf,
AWIEKIeTKa) — crepmaroreHe3 U oBoreHe3. (OcoOEHHOCTH CTPOCHHs SAHIEKIETOK H
criepmaro3ongoB. OmnogorBopenue. [laprenorenes.

NunuBunyansHOE pa3BUTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (dMOpPHUOTEHE3).
Otansl AMOPHOHATBHOTO PAa3BUTHA Y TO3BOHOYHBIX JKMBOTHBIX: APOOJIEHUE, TacTpyJIsIus,
opranorenes. IloctamMOpronanbHOe pa3BUTHE. THIBI TOCTAIMOPHOHATBLHOTO Pa3BUTH: MPSMOE,



HemnpsiMoe (JIMYMHOYHOE). BnusHMe cpeapl Ha pa3BUTHE OPraHu3MOB, (AKTOPBI, CIIOCOOHBIC
BbI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pa3Butue pactenuil. OHTOr€HEe3 IBETKOBOIO PacCTEHUs: CTPOEHUE CEMEHU, CTaANU
pa3BUTHSL.

JdemoHcTpanuu:

Tabmuubl u cxembl: «@OPMBI Pa3MHOKEHHUSI OPTaHU3MOBY, «JIBOIHOE OMIIOIOTBOPEHHUE Y
LBETKOBBIX pacTeHUi», «BereraruBHOE€ pa3MHOXKEHUE pacTeHUN», «JleleHne KIEeTKU
Oaxtepuii», «CTpoeHHEe MOJOBBIX KIETOK», «CTpoeHHE XpOMOCOMbI», «KIeTOUHBIH UKD,
«Pemmukanus JJHK», «Mutosy», «Meios», «lIpsmoe u Henpsimoe pa3Butuey, «l'ameToreHes y
MJIEKONIUTAIOLIUX U YeJIOBEKa», « OCHOBHBIE CTaJJUM OHTOTEHE3a».

OO6opyoBaHle: MHUKPOCKOI, MHUKpompenaparbl «CrepMaTo30Hibl MIIEKOMHUTAIOIIErO»,
«Sineknerka miekonutaromero», «KapuokuHes B KJI€TKax KOpEIIKa JyKa», MarHUTHas
Moieb-anrukanus «/lenenue knetkn», moaens JJHK, Moxens meTadaznoit XpoMOCOMBI.

JlabopaTopHble 1 NpaKkTHYeCKHEe PadOThI:

JlabopaTtopHnast pabora Ne 3. «HaOmroienne MuTo3a B KJIETKaX KOHYMKA KOPEIIKA JIyKa Ha
TFOTOBBIX MUKpOIIPENapaTax».

Jlaboparopuas pabota Ne 4. «V3yueHue CTpOEHHS TMOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax».

Tema 6. HacsieacTBeHHOCTh U H3MEHYHBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reHetuku. Mcropuss pasButus reHeTuku. Ponb murTomorun u
HSMOPHUOJIOTUN B CTAHOBJICHUU T€HETHKHU. BKI1ag poCCHIICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
FeHeTUKU. MeToapl TEeHETUKH (TUOPUIOIOTUYECKUI, LUTOT€HETHUYECKUH, MOJEKYJISIpHO-
reHeTuyeckuit). OCHOBHbIE T€HETUYECKUE MOHATHS. ['eHeTnyeckass CHMBOJIMKA, UCTIOIb3yeMasl B
cXemax CKpeluBaHuM.

3aKOHOMEPHOCTU  HAcCJEAOBaHWS  MPU3HAKOB, YycTaHOBIeHHble [.  MeHaenem.
MonorubpuaHoe CKpelrBaHie. 3aKOH eIMHO-00pa3us ruOpuI0B repBoro nokojaeHus. [Ipasuno
JOMHMHHUPOBaHMs. 3aKOH paclleIuleHus mpu3HakoB. ['mmore3a uyucroTel ramer. llomHoe u
HEIOJIHOE JOMUHHUPOBAHHUE.

JuruOpunHoe CKpemMBaHHME. 3aKOH  HE3aBUCHMOTO  HACJENOBAaHUS  TPU3HAKOB.
[{uToreHeTnyeckue OCHOBBI JUTMOPHUIHOTO CKPEIIMBAHUSA. AHAJIU3UPYIOLIEe CKpEIlBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHMS JIsl ONIPEIeIeHHsI TEHOTUIIA OCOOU.

CueruieHHoe HacienoBaHue mnpusHakoB. PaGora T. Moprana 1o cCLEIUIEHHOMY
HacJIeJOBaHMIO T'eHOB. Hapylenue cuenieHus reHoB B pe3yibTaTe KpOCCUHIOBEpA.

XpOoMOCOMHas TEOpHsl HACJIECTBEHHOCTH. | eHeTHuecKkne KapThl.

I'enetnka nosa. XpoMOCOMHOE OIPEAEIICHHE N0JIa. AYTOCOMBI M ITOJIOBBIE XPOMOCOMBI.
['omorameTHple M rereporaMeTHbie opraHu3Mbl. HacnemoBaHue NpPU3HAKOB, CIEIUIEHHBIX C
IOJIOM.

N3meHunBOCTh. BUbl N”3MEHUMBOCTHU: HEHACIIECTBEHHAs M HacleACcTBeHHas. Ponb cpeapl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTepUCTHKAa MOIU(PUKALIMOHHOW H3MEHUYMBOCTH.
Bapuanuonsslil psn v BapuanuonHas kpusas. Hopma peaknuu npusHaka. KonnuecTBeHHblE U
KaueCTBEHHBIC PU3HAKU U X HOopMa peaknuu. CBoHCTBa MOAUPUKANMOHHONW N3MEHYMBOCTH.

HacnenctBenHas, Wiy reHoTUNUYecKkas, "3MeHYMBOCTh. KoMOMHATHBHAsT M3MEHYHBOCTb.
Meiio3 W T0NOBOM TPOIECC — OCHOBA KOMOWHATHBHOW W3MEHUYMBOCTH. MyTarmoHHas
U3MEHUYUBOCTh. Kiaccuukamuss MyTanuii: TeHHBIE, XpPOMOCOMHBIE, T€HOMHBIe. YacTtoTa u
NPUYMHBI MyTaluii. MyTareHHble (akTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIEICTBEHHOMN
n3menurBocty H. M. BaBunosa.



BHesaepHas HACIECTBEHHOCTh U U3BMEHUYHUBOCTb.

I'eneruka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METO/bl T€HETHUKU YEJIOBEKA!
TCHEAIOTUYCCKUH, OJIM3HEIOBBIM, IUTOTCHETUYCCKUH, OMOXUMHUYECKHHA, MOJEKYJISIPHO-
reHetudyecknuid. COBpEeMEHHOE OIpeAeNICHUE TE€HOTHUIIA: ITOJHON€HOMHOE CEKBEHHPOBAHME,
TEeHOTUIIMPOBaHKE, B ToM uucie ¢ nomouibto [1[[P-ananuza. HacnenctBenusie 3a0osieBaHus
YeJOBEeKa: TeHHble OoJie3HW, OOJE3HM C  HACJIEACTBEHHOW MpPepacroiOkKEHHOCTHIO,
XpoMocoMHbIe Oone3Hu. Comaruueckue W TreHepaTuBHble MyTanud. CTBOJIOBBIE KIIETKH.
[TpunHuMIBI 3710pOBOrO 00pa3a >KU3HH, IUATHOCTUKH, MPOPUIAKTUKYA U JICYCHHUS] T€HEeTHYECKUX
Oone3nell. MeauKO-TeHETHUECKOe KOHCYJIBTUPOBAHHUE. 3HAYEHHE MEAMIIMHCKOW TE€HETHKU B
NPEOTBPALICHUN U JICYEHUH TeHETUYECKUX 3a00JIeBaHUN YeTI0BEKa.

JleMoHCTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepuxosn, H. B. Tumodees-
Pecosckwnii, H. 1. BaBunos.

Tabmuubl 1 cxembl: «MOHOTHOPUHOE CKPEUIMBAHUE U €r0 IUTOICHETHYECKasi OCHOBAY,
«3aKOH pacIIeIJIeHUs] MU €ro IMTOr€HETUYeCKass OCHOBa», «3aKOH YHUCTOThl raMmeTy,
«lurubpuanoe ckpeuBanue», «lLuronornueckue OCHOBBI AUTHOPUIHOTO CKPELIUBAHUSY,
«Meito3», «B3zanmoaeiicTBrue amienbHbIX T€HOBY», «I eHeTnyeckue KapThbl pacTeHUM, KMBOTHBIX
U uenoBeka», «['eHeTnka mona», «3aKOHOMEPHOCTH HACJEIOBaHUS, CLEIUIEHHOIO C IOJIOMY,
«KapuoTunel dYenoBeka W OKHBOTHBIX», «Bumbl wu3MeHumBocTH», «MonudukanmonHas
U3MEHYUBOCTHY, «HacnenoBanue pesyc-gakropay, «l'eHeTHKa rpynmn KpoBu», «MyTalioHHas
VU3MEHUYUBOCTDY.

Ob6opynoBanue: Monenu-anmiaukanun «MoHoruOpunHoe ckpemuBanue», «HemnonHoe
JOMHUHHUpOBaHME», «JlurubpuaHoe ckpemmBaHue», «llepekpécT XpomMocom», MHUKPOCKON U
Mukpornpenapat «Jlposoduna» (Hopma, mytanuu GopMbl KPBUTEEB U OKPACKH Tena), repdbapuit
«I"0pOoX MOCEBHOW».

JlabopaTopHble M NpaKkTHYeCKHEe PAdOThI:

JlaGopaTtopHnast pabota Ne 5. «M3yueHue pe3ysbTaToB MOHOTUOPUAHOTO U TUTHOPUTHOTO
CKpEIIUBAaHUS Y IPO30(HITBI HA TOTOBBIX MUKpPOIIpEIapaTaxy.

JlaGopatopHas pabota Ne 6. «/3yueHne MOaU(pHUKAIIMOHHON H3MEHYMBOCTH, IOCTPOECHUE
BAPHALMOHHOTO Ps1/1a ¥ BAPUALIMOHHON KPUBOIY.

Jlaboparopnas pabora Ne 7. «AnHamu3 wMyranuid y JApo3ouiibl Ha TOTOBBIX
MUKpOIpenaparax.

[Tpaktuyeckas padora Ne 2. «CocTaBieHHe U aHAJIU3 POJIOCIOBHBIX YEJIOBEKaY.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTHM.

Cenexkuust KaKk HayKa U MPOIECC. 3apOXKICHUE CEeJIEKIUH U qomectukanus. Yuenne H. U.
BaBunoBa o meHTpax NPOMUCXOXKIEHUS M MHOrooOpasusi KyJIbTYypHBIX pacTeHud. LleHTpsl
IIPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. COpT, IOpOJIa, IITAMM.

CoBpeMeHHBIE METOBI CENEKIMU. MacCoBbI U MHAWBUAYATbHBI OTOOPHI B CENEKIIMH
pacTeHuil u kuBOTHBIX. OlleHKa 3KcTephepa. bIn3KopoCcTBEHHOE CKpeIUBaHUe — MHOPUAMHT.
Yucras gnuHus. CkpemuBaHue 4YHCThIX JuHUE. [ereposuc, wnm rulOpuaHas cuia.
Hepoxacreennoe ckpemmBanue — ayrtopuauHr. OtnanénHas ruOpuamsanmuss U e yCIexH.
NcKkyCcCTBEHHBI MyTareHe3 W MOJYyYEeHHE MOJUILIOUI0B. J[OCTHIKEHUSI CEJIEKUUH PAcTEHUM,
KUBOTHBIX 1 MUKPOOPTaHNU3MOB.

buorexHonoruss kak oTrpacib NpPOM3BOACTBA. ['€HHas HHXEHepus. OTanbl CO3AAHUA
pexomOunanTHOW JIHK u Tpancrennsix opranuszmoB. Kierounas wumxenepus. Kierounsle
KyJbTYpbl. MUKPOKJIOHAJIBHOE pa3MHOKEHHE pacTeHui. KiloHupoBaHHe BBICOKOIPOYKTUBHBIX



CEIbCKOXO035MCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHE M JTHYeckue mpodiemel. MO —
TFeHETUYECKH MOJU(PHUIMPOBAHHBIC OPTaHU3MBI.

JleMoHCTpauu:

[Toptpetsi: H. W. BaBunos, U. B. Muuypun, I'. /1. Kapnieuenko, M. @. 1iBaHoOB.

Tabmuipel u cxembl: Kapta «L[eHTpbI MPOUCXOXKIEHUS M MHOT0OOpasusi KyJbTYpPHBIX
pacteHuii», «Ilopoapl TOMalIHUX >KUBOTHBIX», «COpTa KyJbTYpHBIX pacTeHui», «OtaanéHHas
rubpuam3anusy, «Paborer akagemmka M. @. HWeanoBay, «[lomummounnus», «OOBEKTHI
ounorexHonorun», «Kierounele KylabTypbl U KIOHHUpOBaHUe», «KOHCTpynpoBaHHE U MEpEeHOC
TE€HOB, XPOMOCOMY.

Ob6opynoBaHue: MyJSDKU TUIOAOB U KOPHEIJIOZOB TUKUX (OPM M KYJIBTYPHBIX COPTOB
pactenuii, repoapuii «CelbCKOX03sHCTBEHHBIC PACTCHUS.

JlaGopaTopHble U NpaKkTH4YecKHe padoThbi:

Okckypeusi « OCHOBHBIE METOJABI U JIOCTHIXKEHHUS CEJIEKIMU PACTeHHMM M KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHLUIO, IUIEMEHHYIO (pepMy, COPTOUCIBITATEIbHBIM YYacTOK, B TEIJIMYHOE
XO03SICTBO, JTA00PATOPHUIO arpOyHUBEPCUTETA UM HAYYHOTO IICHTPA).

11 KJIACC

Tema 1. DBosronMOHHAsA OHOJIOTHS.

[IpeanocbuUIKM BO3HUKHOBEHHUS! JBOJIIOIMOHHONW TEOPUHU. DBOJIIOIMOHHAS TEOpHUs U €&
MecTO B OMOJI0ruM. BiMsiHue 3BOMIOLIMOHHON TEOpUH Ha pa3BUTHE OMOJIOTHHU U IPYTUX HAYK.

CBuzerenscrBa dBomonuu. [laneoHTosornueckne: MOCIEAOBATENBHOCTh IOSBICHUS
BUJIOB B MaJICOHTOJIOTMYECKOM JIETOIMCH, NepexoaHble popMbl. buoreorpaguyeckue: cxoncTBo
U paznnume GayH U QJiop MaTEpUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJICTBA M pa3iIUyusl 3MOPHUOHOB PAa3HBIX BHUJOB IMO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, AHAJOTUYHBIE, PYIUMEHTapHbIE OpraHbl,
aTaBU3Mbl. MOJEKyJIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHU3MOB HACIIEJCTBEHHOCTH U
OCHOBHBIX METa00JIMYECKUX ITyTEH Y BCEX OpraHU3MOB.

OpomtonmonHasg teopus Y. JlapBuna. Ilpeamnocbulku BO3HMKHOBEHMS JAapBUHU3MA.
JIBIKymime Cuibl 3BOJIOUMU BUAOB 1o JlapBuHy (M30BITOUYHOE pa3sMHOXKEHHE MpU
OTPaHMYEHHOCTH PECYpCOB, HEONpeNesN€HHAas HW3MEHYMBOCTh, OOpb0a 3a CyIIeCTBOBaHUE,
€CTECTBEHHBIN OTOOD).

Cunternyeckas Teopus 3Boonun (CTI) u e€ 0OCHOBHBIE TIOJIOKEHHUS.

MuxkposBomtonus. [lomynanusa kak eIMHULA BUAA U IBOJIIOLINH.

JBuxyue cuibl ((akTopbl) 3BOJIOLUUU BHJIOB B Mpupoje. MyTallmoHHBIN Mpolecc u
KOMOMHATHBHAsT HW3MEHYUBOCTh. [lomymsiiuoHHble BOJMHBI U Apedd reHoB. M3zonauus u
MUTpalus.

EcrectBennblii oTO0p — Hampapistomuid ¢aktop 3Bomonnud. DopMbel eCcTeCTBEHHOTO
otbopa.

[Tprcnioco0IeHHOCTh OPraHU3MOB KakK pe3yJibTaT 3Boitonuu. [IpumMeps! npucrnocodieHnit
y opraau3mMoB. ApoMop(} 036l U UIN0-aJATI TAIHH.

Bun u BupmooOpazoBanme. Kpurtepum Buma. OcHOBHBIE (OpMBI BHI000pa30BaHUS:
reorpapuueckoe, 3K0JI0rHuecKoe.

Makpossomonus. @opMbl 3BoIOLUM: (pumeTHYecKas, AUBEPreHTHas, KOHBEPIreHTHas,
napaiensHas. HeoGpatumocTs 3BoMonMy.

IIpoucxoxknaeHne  OT  HECNEUMAIM3UPOBAHHBIX  mpenkoB.  [Iporpeccupyromas
crenuanu3anus. AranTUuBHas paguanus.



JdemoHcTpanmuu:

[Toprpersr: K. Jlunnent, XK. b. Jlamapk, Y. [dapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Miomep, A. H. CeBepiios.

Tabmunplr u  cxembl: «Pa3BuTHe OpraHMyeckoro Mupa Ha 3emie», «3apoJIbIin
MO3BOHOYHBIX JKHUBOTHBIX», «Apxeontepukcy, «®DopMbl OOprOBI 3a CYIIECTBOBaHHEY,
«EcrecTBeHHbBIll  0TOOp», «MHOTOOOpa3ue COPTOB pacTeHwit», «MHoroobpasue mOpoa
JKUBOTHBIX), «ITomynsiumy, «MyTanuoHHas U3MEHUYUBOCTbY, «Apomopdo3bDy,
«Mnnoananranuny, «OO0mas aereHepauus», «JBrkympe cuibl sBomronun», «Kapra-cxema
mapuipyrta nytemectBus Y. Jlapsuna», «bopsba 3a cymiectBoBanue», «IIpucrnoco0ieHHOCTh
opranuszMoBy, «I'eorpaduueckoe Bu1000pazoBaHue», « IKOJIOTHIECKOE BUI000pa30BaHUEY.

O6opyoBaHMe: KOJIJIEKIUS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMH OKPAacKH, HA0Op IUIOA0B U
ceMsiH, Kosuekuust «lIpumepsl 3alUTHRIX PUCTIOCOOTIEHUH Y KUBOTHBIX», Mojieldb « OCHOBHBIE
HAIpPAaBIICHUS IBOIIOLUNY», 00bEMHAs Moielb « CTPOCHHE TOJIOBHOT'O MO3Ta MO3BOHOYHBIX).

buoreorpaguyeckas kapra Mupa, KouieKnus «®DOpMbI COXPAaHHOCTH HMCKOITAeMBIX
JKUBOTHBIX W PACTeHMI», Mojenb anrumkanusa «llepekpéct xpoMocomy, BIaXKHBIE MpenapaThl
«Pa3Butue Hacekomoro», «Pa3BuTue mArymku», Mukpompenapar «Jpo3oduna» (HOpMa,
MyTaluu GOPMBI KPbUIHEB U OKPACKH TEJa).

JlabopaTopHble 1 NpaKkTHYeCKHEe PadOThI:

Jlaboparopuas padota Ne 1. «CpaBHEeHHE BUIOB 110 MOPHOJIOTUYECKOMY KPUTEPUIO».

Jlaboparopnas pabora Ne 2. «OmnucaHue NPUCIIOCOOJIGHHOCTH OpraHu3sMa #u eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHe )KU3HU Ha 3emJie.

JoHayuyHble TIpEACTABICHUS O 3apOXKIACHUU >XKW3HU. HaydHble TUIOTE3sl BOSHUKHOBEHHS
JKU3HM Ha 3emuie: aOWoreHe3 M MaHCIepMus. XUMUYecKas SBONIONUS. AOWOTEHHBIM CHHTE3
OpPraHMYECKUX  BEIIECTB W3  HEOPraHMYECKUX. OKCIEPUMEHTAIIbHOE  MOATBEPKICHUE
XUMUYECKOW 3BoJtonnK. HavanbHble Tansl Ouonorudeckoit sBostonuu. ['unoreza PHK-mupa.
®dopmupoBaHre MEMOPAHHBIX CTPYKTYP U BO3HUKHOBEHHE MPOTOKJIETKU. [IepBble KIETKU U UX
sBoNMOLMA. PDOPMHUPOBAHNE OCHOBHBIX I'PYIII KUBBIX OPraHU3MOB.

Pa3Butne >xu3Hu Ha 3emie 1o 3paM W nepuoaaMm. Karapxeil. Apxeiickas u
npotepo3oiickast 9pel. [lanmeos3oiickas spa U €€ NEPHOIbI: KEMOPHICKUMA, OpPJTOBUKCKHUH,
CUITypPUNCKUH, I€BOHCKUN, KAMEHHOYTOJIbHBIN, TEPMCKHIA.

Me3so30iicKas 3pa U €€ epUuoabl: TPUACOBBIN, FOPCKHM, MEIOBOM.

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

XapakTepucTuKa KJIMMaTa M TeojIoTHYecKuX ImpoieccoB. OCHOBHBIE 3Talbl 3BOJIIOLHUU
PaCTUTEIHHOTO M JKMBOTHOTO MHpa. ApoMopdo3bl y pacTeHHil W KUBOTHBIX. [losBiieHwme,
pacuBeT U BBIMUpaHUE TPYMI )KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak OTpa)keHue 3BOMOLUUU. OCHOBHBIE CUCTEMATUUECKHE
TPYIIIBI OPTaHU3MOB.

OBojronusl 4eloBeKka. AHTpOMOJOrus Kak Hayka. Pa3BuTue mnpeiactaBieHHid o
MPOUCXOKICHUH YelloBeKa. MeTo bl u3yueHus: antponorene3a. Cxo/cTBa U pa3audus YeIoBeKa
1 KUBOTHBIX. CHCTEMAaTHUECKOE MOJIOKEHNE YEIIOBEKA.

Jewxkymue cunbl  (akTopel) aHTpomoreHe3a. HacnmencTBeHHas W3MEHYMBOCTH U
eCTeCTBeHHBINH 0TOOp. OOIEecTBeHHBI 00pa3 )KU3HU, U3TOTOBJICHUE OPYIUN Tpy/a, MBIILICHUE,
peub.

OCHOBHBIE CTaJIMM U BETBU 3BOJIIOLMM YEJIOBEKA: ABCTPATOMUTEKHU, YENOBEK yMENbIi,
Uenoexk npsmoxonamuii, YenoBek HeaHaepTanbckui, YemoBek pa3dyMublid. Haxomaku



MCKOMAeMbIX OCTATKOB, BpeMsl CYyIIECTBOBaHUS, 00JACTh pacHpOCTpaHEHUsl, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIUs.

UYenoseueckue packl. OCHOBHBIE OOJbBINNME pachkl: eBporneouHas (eBpa3uiickas), HeTrpo-
aBcTpajioujiHas  (9KBaTOpUAJbHAsA), MOHTOJOWJHAs  (a3MaTCKo-aMepukaHckas).  YepTsl
MPUCIIOCOOJICHHOCTH TMPEICTaBUTENIeH YeNOBEYECKMX pac K YCIOBUSM CYIIECTBOBAHUA.
EnunctBO uenoBeueckux pac. Kpuruka pacuzma.

JleMoHCTpanum:

[Toptpetsi: @. Penu, JI. ITactep, A. U. Onapun, C. Munnep, I'. FOpu, Y. lapBuH.

Tabmune! u cxembl: «Bo3nukHoBeHne ColHEUHON cUCTeMbl», «Pa3BUTHE OpraHUYecKOro
mupa», «PacrurenpHas kietka», <« KuBoTHas kiuertka», «lIpokapuornueckas KieTkay,
«CoBpeMeHHasi CUCTeEMa OpPraHU4YecKoro mupa», «CpaBHEHHE aHATOMUYECKUX YEPT CTPOEHUs
YeloBeKa U YelIOBEeKOOOpa3HbIX 00€3bsiH», «OCHOBHBIE MECTa MaJICOHTOJOTHYECKHX HAaXOJO0K
MPEIKOB COBPEMEHHOro uejoBeka», «JlpeBHelmme moam», «JpeBHue mroam», «llepBbie
COBpPEMEHHBIE JTON», «UenoBeueckue pacol».

Oo6opynoBanue: wmyisku  «lIpoucxokaeHue denmoBeka» (OFOCTBI  aBCTPANIONHTEKA,
MUTEKAaHTPOIa, HeaHAEepTalblla, KPOMAaHbOHIIA), CIENKUA WIK M300pakeHHUs KaMEHHBIX OpYIuit
MEepBOOBITHOTO YeloBeKa (KaMHHU-YOIIEphl, pyOuia, ckpebia), TeoXpoHOJOoru4ecKas Tabnuia,
KoJuteK1us «PopMbl COXPaHHOCTH UCKOIIAEMBIX )KMBOTHBIX U PACTECHHID.

JlabopaTopHble U NpakTHYeCKHEe PadOThI:

[TpakTiueckast padota Ne 1. «M3y4yeHne nCKOMaeMbIX OCTATKOB PACTEHHUH U KHUBOTHBIX B
KOJIJIEKLHSIX .

OKCcKypeusi «IBOJIOLUS OpraHuYeckoro Mupa Ha 3emsie» (B €CTECTBEHHO-HAyUHbIM WM
KpaeBeIUeCKUil My3eil).

Tema 3. OpranusmMsbl U OKpPYKal0Ias cpeaa.

OKkojorusi Kak Hayka. 3ajadyd M pasAeibl DKOJOTMH. MeToabl IKOJIOTMYECKHX
UCCIJIEJOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpeapl ~ oOuTaHMS  OpPraHMW3MOB:  BOJHAas,  HAa3eMHO-BO3IYIIHAs,  IOYBEHHas,
BHYTpUOpPTraHU3MEHHAsI.

Okonoruyeckue (axropsl. Kiaccudukanms skonorndeckux (akTopoB: aOMOTHYECKHUE,
OMOTHYECKUE U aHTPOINOreHHbIe. JlelicTBHE IKOJIOTHYECKUX (PAKTOPOB HA OPraHU3MBI.

AlGuotuueckue  (QakTopel:  CBET, TeMIleparypa, BJIaKHOCTb. DOTONEpUOAU3M.
[TpucnocoOieHns OpraHu3MoB K JeHCTBUIO abHOoTHYEeCKUX (haKTOpOoB. bruonoruueckue puTMsl.

buotnueckne  Qaxroppl. Buasl OMOTHUECKHMX  B3aMMOJAEHCTBHH:  KOHKYpPEHIIMS,
XHUIIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koomnepamus, MyTyaln3M, KOMMEHCAIU3M
(KBapTUpPAHCTBO, HaXJEOHWYECTBO). AMEHCAINU3M, HEUTpaau3M. 3HaueHue OHMOTHYECKHX
B3aMMOJICHCTBUI JJIs CYIIECTBOBAHUS OPTaHU3MOB B IPUPOIHBIX COOOIIIECTBAX.

OKOJIOTUYECKHE XApAKTEPUCTUKU MOMyIsAuu. OCHOBHBIE IIOKA3aTeId MOIMYJIALHNU:
YHUCIIEHHOCTb, IUIOTHOCTh, POXAA€MOCTb, CMEPTHOCTb, NPUPOCT, MuUrpauusd. JuHamuka
YUCIIEHHOCTH MOMYJISILUU U €€ perysiusl.

JleMoHCTpanum:

[Toptpetsl: A. 'ymbonpar, K. @. Pynse, O. I'ekkenb.

Tabmumpl u cxemsl: kapta «[Ipupoaubie 3081 3emuny, «Cpeasl 0OUTaHUS OPraHU3MOBY,
«Dotonepuoauzmy», «llomynsuum», «3aKOHOMEPHOCTH pOCTa YHUCJIEHHOCTH MOMYJIALUN
uHpy30pun-Tyhenbkm», «llumensie nenmy.

JlabopaTopHble U NpaKkTHYeCcKHue padoThI:



JlabopaTtopHnas pa6ota Ne 3. «Mopdonornueckre 0cCOOEHHOCTH PaCTEHUI 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 DKOJOrHYeCKHEe CHCTEMBI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl  OuoleHo3a:  BHJOBafd,
NpOCTpaHCTBEHHas!, Tpoduueckas (mumieBast). Bunsl-noMmuHanTel. CBsi3u B OHOIIEHO3E.

Dkojnoruyeckre cucreMbl (3kocuctemsbl). [lonste 00 3KkocucTeMe W OHOreOlEHO3E.
OYHKIMOHAJIbHBIE KOMIIOHEHTBl HAKOCHCTEMBI: TPOAYIEHTb, KOHCYMEHTBI, PpEIYyLEHTHI.
KpyroBopor BemecTB M TOTOK SHEpruud B 3dKocucreme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocucteMbl. [lumeBbie nenu u cetd. OCHOBHBIE ITOKA3aTelIM 3KOCUCTEMBI: OHoMacca,
OPOAYKLUS. OKOJIOTMYEeCKHe NHpaMHJIbl: HPOJYKIUH, YUCIEHHOCTH, Ouomaccel. CBoiicTBa
9KOCUCTEM: YCTOWYUBOCTb, CAMOPETYIISIHs, pazButue. CyKieccus.

[TpuponHbie 3KOCHUCTEMBI. DKOCUCTEMBI 03€p M peK. DKOCUCTEMA XBOWHOIO WU
LIMPOKOJINCTBEHHOTO JIEca.

AHTpPOIIOTEHHBIE SKOCUCTEMBbI. ATPOIKOCUCTEMBI. YpOOIKOocUCTeMBbl. buonornyeckoe u
XO03SIUCTBEHHOE 3HAYCHHE arpOdKOCHUCTEM B YPOOIKOCHCTEM.

buopasnoobpasue kak ¢aktop ycroiunBoctu skocucteM. CoxpaHeHHe OHOIOTHYECKOTO
pa3zHooOpa3us Ha 3emiie.

VYuenne B. U. Bepuaackoro o 6uocdepe. I'panuiisl, coctaB u CTpyKTypa Omochepsl.
Xusoe BemectBo u ero QyHkuuu. OcoOeHHOCTH OMocdepbl Kak II00aJbHONW 3KOCHUCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopotsl BemliecTB M OMOTr€OXMMHYECKHE IHMKIbl 3JIEMEHTOB (yrjepoja, a3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHbBIE OMOMBI CYIIH.

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

CocymiecTBoBaHUE MPUPOJIBI U yeroBedecTBa. CoxpaHeHHEe OMOpa3HOOOpa3us Kak OCHOBA
ycroifunBoctu 6ruocdepsl. OCHOBA PallMOHATIBLHOIO YIPABICHUS MPUPOJHBIMHU peCypcaMH U UX
ucnosb3oBaHue. JloCTHKEHHs OMOJIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumuu:

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

Tabmuupl u cxemsl: «[lumeBbie nenu», «bHoOLEHO3: cocTaB U CTPYKTypay, «IIpuponHsie
coobmiectBay, «llemn mnuranus», «OKoNOrMYeckas mnupamuaa», «buocdepa u yenosex»,
«JKocucremMa IMIMUPOKOJMCTBEHHOTO Jieca», «IDKOCHCTEMa XBOWHOro Jecay, «buoneHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONMOreHHbIE BO3JEHCTBUS HA TMPUPOIY»,
«BaxHeime MCTOYHMKHU 3arpsi3HEHHUs BO3AyXa M TPYHTOBBIX BOJ», «[louBa — BakHeiimmias
cocrasisiroas ouocheps», «PakTopsl Aerpaganuu nousy, «IlapHUKoOBbIA AP dexT», «PakTophI
PaaMOaKTUBHOTO 3arps3HeHus1 6nochepnn», «Oomas cTpykTypa ouochepsn», «PacmpocTpanenue
x®u3HH B Onochepe», «O30HOBBIN dkpaH Ouochepr», «Kpyrosopor yriaepoma B Guochepe»,
«KpyroBopoT a3ora B mpupoie».

Ob6opynoBanue: MO/IEb-aNIIINKALUs «Tunnynsie OMOIICHO3BD», repOapuii
«PactutenpHbie  cooOmecTBa»y, Koulekiuu — «buonenos», «BpeauTtenn — BakHEHIIMX
CEJIbCKOXO3SUCTBEHHBIX  KYJIBTYp», TrepOapuul U KOJUIEKIUH PACTEeHUH M  KUBOTHBIX,
IIPUHAUIEKALINE K Pa3HBIM AKOJIOTMUECKUM I'pynnaM ogHoro Buaa, KpacHas kaura Poccuiickoit
Deneparun, N300paskeHIsI OXPaHIEMBIX BHJIOB PACTEHUI U KUBOTHBIX.



I[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUSA TIPOI'PAMMBI 10 BMOJIOTMU HA
BFA30BOM YPOBHE CPEJIHET'O OBIIIEI'O OEPA3OBAHIA

Cornacho ®I'OC COOQO, ycranaBnuBaloTcsi TpeOOBaHUSA K pe3yjbTaTaM OCBOCHUS
00YyYaloIIMMHUCS IPOTPaMM CPEAHEro o0IIero o0pa3oBaHus: JIUYHOCTHBIM, METAPEIMETHBIM H
HPEMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHBI

B cTpykType NMYHOCTHBIX pE3yJIbTaTOB OCBOEHHUsA mpenmera «buonorus» BblieIeHbI
CIEyIOIIME COCTABIAIOIIME: OCO3HAHHME OOyYaroIIMMHCA  POCCUHMCKONW  Tpa)JIaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIHHOCTH M CaMOOIPEACICHUIO,
HAIMYUE MOTHBAIMM K OOY4YeHHWIO OWOJIOTHH, IEJICHANPABICHHOS pa3BUTHE BHYTPCHHHX
yOXKICHUIM JTUYHOCTH Ha OCHOBE KIFOUEBBIX LIEHHOCTEW M MCTOPHUECKHUX TPAJULUN pa3BUTHUS
OMOJIOTUYECKOT0 3HAHUS, TOTOBHOCTb M CIIOCOOHOCTH OOYYaroIIMXCsl PYKOBOACTBOBATHCSA B
CBOCH  JCATCIILHOCTH  I[EHHOCTHO-CMBICIIOBBIMH ~ yYCTAaHOBKAMH, TPUCYIIAMH  CHCTEME
OMOJIOTMYECKOr0 00pa30BaHMs, HAJIWYUE OSKOJOTUYECKOTO TPABOCO3HAHUS, CIIOCOOHOCTH
CTaBUTH 1IEJIU ¥ CTPOUTD )KU3HEHHbBIC TUIAHBI.

JInaHOCTHBIE pe3yNbTaThl OCBOCHHS Npeamera «buojorus» mOCTHraroTcs B €IUHCTBE
y4eOHOM W BOCIHUTATEIBHON JCATEILHOCTH B COOTBETCTBHH C TPAAWIIMOHHBIMH POCCHHCKHMU
COLIMOKYJIBTYPHBIMH, UCTOPHUYCCKUMH ¥ JYXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMU, IPHHATHIMHU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TMOBEACHUS M CIIOCOOCTBYIOT MpPOIECCaM CaMOIO3HAHUS,
CaMOBOCITUTaHUSI U CaMOPa3BUTHS, Pa3BUTHs BHYTPEHHEH MO3MUIMH JIUYHOCTH, MATPUOTH3MA,
YBOXCHHSI K 3aKOHY W IPABOMOPSAKY, YCIIOBEKY TPyJa W CTaplIeMy ITOKOJICHHUIO, B3aMMHOTO
VBOXKCHHS, OEPEe)KHOTO  OTHOIICHUS K  KyJbTypHOMY  HACJICIUI0 W TPAJUIUAIM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Mpupoae U OKPYKAKOLIEH cpele.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHS Y4eOHOTO mpeaMera «bruonorusy» MOMKHBI OTpaxaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIUXCSl PyKOBOJICTBOBATHCS C(HOPMHUPOBAHHOW BHYTPECHHEH
MO3UIUEH JTMYHOCTH, CHCTEMON IICHHOCTHBIX OpPWEHTAIMH, TO3UTHUBHBIX BHYTPCHHHX
yOeXKICHHUI, COOTBETCTBYIOUIMX TPAJAMIIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
pacuiipeHre XKU3HEHHOTO OIbITa U OMbITa JAESITENbHOCTH B IMPOIIECCE PeaTn3allid OCHOBHBIX
HAIPaBJICHUH BOCIIUTATEILHOMN JIEATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpa:kIaHCKOro BOCIIMTAHMSA:

c(OPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMU  OOydYaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCHICKOTO OOIIECTBA;

OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX IpaB M OOS3aHHOCTEH, yBakeHHWE 3aKoHa |
IIPABOITOPSIJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH NIEATEIHHOCTH MPHU CO3JIaHUU YUEOHBIX MPOCKTOB,
pelieHnr yueOHbBIX U TO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX YKCIIEPUMEHTOB;

CITOCOOHOCTh  OTPECNSATh COOCTBEHHYIO TIO3MIIMIO TIO OTHOIIEHWIO K SIBICHUSIM
COBPEMEHHOM JKU3HH U O0BSICHSATH €€

YMEHHE yYUThIBAaTh B CBOMX JCWCTBHSIX HEOOXOAMMOCTH  KOHCTPYKTHBHOTO
B3aMIMOJICHCTBHS JIOJIEH ¢ pa3HBIMU yOEKICHUSIMHU, KYJIbTYPHBIMU IEHHOCTSMH U COLUATHHBIM
MOJIOXKEHUEM;

FOTOBHOCTh K COTPYJHHUYECTBY B IIPOIECCE COBMECTHOTO BBHIMIOJHEHHS Y4eOHBIX,
MO3HABATENIBHBIX M HUCCIEAOBATEIbCKUX 337a4, YBAXKUTECIBHOTO OTHOIICHUS K MHEHHIO
OTIIIOHEHTOB NP 0OCYX JACHUH CIIOPHBIX BOMIPOCOB OMOJIOTUYECKOTO COMNCPIKAHNUS,

TOTOBHOCTb K TYMAHUTAapPHON U BOJIOHTEPCKO 1E€ATENbHOCTH;



2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON TPAKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMYy HApoOAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel PoIMHON, TrOpAOCTH 3a CBOM Kpai, CBOKO
Ponuny, cBOM SI3BIK U KYJIBTYPY, IPOLIIOE U HACTOSIIEe MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOUIEHHE K TNPUPOJHOMY HACIEAMI0 U NaMSATHUKAM IMPUPOJBL,
JTOCTH>XKEeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHUMCKUX YUYEHBIX B CTAHOBIIEHHE U pPa3BUTHE
OHOJI0TUY, TOHUMAaHK 3Ha4eHUsl OMOJIOTHH B MIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT0 00I11eCTBa;

ujciHas yOeKIEHHOCTh, TOTOBHOCTH K CIIY)KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HaHHE AYXOBHBIX IIEGHHOCTEW POCCUHCKOTO HApOa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, STHUYECKOTO MOBEICHHUS;

CIOCOOHOCThH OLICHUBATh CUTYAIlMI0 U NMPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMYHUBOTO OYyIIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOAMUTENAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOMN KU3HU B COOTBETCTBUHU C TPAIULIMSIMH HAPOJIOB
Poccumn;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKJIIOUYAs CTETUKY OBbITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MMOHUMaHUE SYMOIIMOHAJIBHOT'O BO3/IEUCTBUS KUBOM NPUPOBI U €€ [IEHHOCTH;

TFOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIAThH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢usuyeckoro BocnuTaHUS, (OPMHPOBAHMA  KYJbTYPbl 30POBbSI M
3MOIMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAaHNE U peann3alus 3J0pOBOro U 06e30MacHOro oopasa *KU3HU (3J0POBOE MUTAHUE,
COOJII0/ICHNE TUTUEHUYECKUX TIPABUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATUN U OTIHIXA,
perynsipHass ¢GuU3MYECKas aKTHUBHOCTH), OEPEKHOrO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (PU3UYECKOMY M IICUXHUYECKOMY 3/I0POBBIO;

MOHMMAaHUE I[EHHOCTH TPaBWJI WHAMBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOMINX 3JOPOBBIO M JKU3HU JTFOJICH;

OCO3HAHUWE TIOCJIEICTBHI M HEMPHUSATHS BPEIHBIX MPUBBIYEK (YHMOTPEOJCHHS aJIKOTOJS,
HApKOTHUKOB, KYPEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYY, OCO3HAHUE IIEHHOCTH MAacTEPCTBA, TPYI0IIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMATLHOM HANPABICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH W CaMOCTOSITENIBHO  BBHITIONHATH — TaKyHO
JIeATETbHOCTb;

MHTEpEC K pa3nuyHbIM chepam mpodeccHoHaNbHOM AESITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HaAHHBIN BEIOOP Oyaymiel mpodeccuu 1 peaan30BbhIBaTh COOCTBEHHBIC )KM3HECHHBIE TUIAHBL;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHHUIO U CaMOOOpPA30BAaHUIO Ha MPOTSHKECHUHM BCEU
KU3HHU;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:



9KOJIOTUYECKHU 11e51ecO00pa3HOe OTHOIIEHUE K MIPUPOJIE KAK UCTOYHMKY JKU3HU Ha 3eMile,
OCHOBE €€ CYILECTBOBAHHS;

NOBBIIIEHUE YPOBHS 3KOJIOTMYECKON KYJIbTYpbl: HNPUOOpPETeHHE OMbITa IIAHUPOBAHUS
IOCTYIIKOB M OLIEHKHM UX BO3MOJKHBIX ITOCIIEACTBUH JUIsl OKPYKAIOLIEH Cpeibl;

0CO3HaHME INI00AIBHOIO XapaKTepa 3KOJIOIHYECKUX MPo0sIeM U IyTel ux peleHus;

CIIOCOOHOCTh UCIOJb30BaTh MpUOOpETaEMbIE NPU W3YYEHUM OMOJIOTUM 3HAHUS U YMEHUs
OpU pEIHICHUH MPOoOJieM, CBSA3aHHBIX C pAIMOHAIBHBIM MPHPOIONONIB30BaHIEM (coOII0AeHNE
IpaBUJI MOBEACHMs B INPHUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHsI B JKOCHCTEMaX,
OXpaHy BHUJIOB, SKOCHCTEM, OHOChephl);

AKTUBHOE HEINPUITHE JCUCTBUM, NMPUHOCAIIUX BPEH OKPYXKAIOUIEH NPHUPOJHOM Cpelne,
YMEHHE TPOTHO3MPOBATH HEOJArONPHUATHBIE SKOJIOTUYECKHE MOCIEICTBUS MPEANPHHUMACMBIX
JecTBUH U IPEeOTBpallaTh UX;

HAJIMYME PA3BUTOTO HKOJOTHYECKOTO MBILIUICHUS, SKOJOTUYECKOM KyJIbTYphl, OIBITA
JESTEIbBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHUS pYKOBOJCTBOBATbCSI HUMHU B
[IO3HABATEJIbHON, KOMMYHHUKaTUBHOM M COLMAIbHOM IpakTHUKE, FOTOBHOCTU K YYacTHIO B
IPAaKTUYECKOH 1eATEIbHOCTH 3KOJIOTHYECKON HallPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(OpMUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUSL HayKd M OOIIECTBEHHOM MpPAaKTUKH, OCHOBAHHOTO Ha JUAJIOTe KYJbTYD,
CHOCOOCTBYIOILIET0 OCO3HAHUIO CBOET'0 MECTA B MOJIMKYJITYPHOM MHPE;

COBEpILEHCTBOBAHUE A3bIKOBOW U UUTATEIBCKON KYJIBTYphl KaK CPeJICTBA B3aUMOACHCTBUS
MEX]1y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHHE crnenupuKU OMOJIOTMM KaK HAayKH, OCO3HaHMUS €€ poiau B (OPMHUPOBAHUU
paLMOHATIBHOIO HAyYHOT'O MBIIUIEHHUS, CO3/1aHUU LIEJIOCTHOTO MPEACTABICHUs 00 OKpY’KaloIeM
MHUpe KaK O €IUHCTBE NpPUPOABI, YelOBeKa U OOIecTBa, B MO3HAHUU HPUPOAHBIX
3aKOHOMEPHOCTEH U pelIeHnH NpoodieM COXpaHEHUsl IPUPOIHOTO PaBHOBECHS;

yOEXKAEHHOCTh B 3HAYUMOCTU OMOJIOTMM JJIi COBPEMEHHOM LMBWIM3ALMU: OOECIieueHus
HOBOT'O YPOBHS Pa3BUTHSI MEIMIIMHBI, CO3JaHHE MEPCHEKTHBHBIX OMOTEXHOJIOTUH, CITOCOOHBIX
pewarh pecypcHble MpoOIeMbl pa3BUTHsI YeIOBEUECTBA, TIOMCKA IyTeH BbIXOJ1a U3 II100AIBHBIX
HKOJIOTMYECKUX MPO0JIeM U oOecrieueHus nepexoia K yCTONYMBOMY Pa3BUTHUIO, pAllMOHATILHOMY
HCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHNIO HOBBIX CTAH/IAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKMX 3HAHMH B LIEJSIX MOBBIMICHUS 0O0IIei
KYJIbTYpbl, €CTECTBEHHO-HAyYHOM TPaMOTHOCTH, KaK COCTAaBHOW 4YacTH (YyHKIIMOHAJIBLHOU
rpaMOTHOCTH o0yuaromuxcs, GopMUPYEeMOil pu N3y4eHUN OMOJIOTHH;

NMOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHMS, MCIOJNb3yeMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJb30BaTh IMOJyyaeMble 3HAHUS Ui aHalIW3a M OOBACHEHHs SBJICHUMN
OKpY’KaIOIIET0O MHpa M NPOMCXOIAIIMX B HEM HU3MEHEHHH, yMEHHUe JeiaTb 0OOCHOBaHHbBIE
3aKJIIOUYEHUSI Ha OCHOBE HAy4yHbIX (PAKTOB M HMEIOIIMXCS JAaHHBIX C LENbI0 TOJTYYEHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUISL pEIIeHUs
po6JeM B peabHbBIX KU3HEHHBIX CUTYallUsX;

OCO3HaHME IIEHHOCTU HAayYHOW AEATENbHOCTH, TOTOBHOCTh OCYILECTBIISATh NMPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JEATEIbHOCTh HHIUBHIYAJIbHO U B IPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOpa30BaHUIO U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIOJYYECHUIO HOBBIX 3HAaHMH 1O OHOJOTMH B COOTBETCTBHH C IKM3HCHHBIMU
MOTPEOHOCTSIMHU.



METAIIPE/IMETHBIE PE3YJIbTATDI

MertanpeaMeTHbIe pe3yIbTaThl OCBOCHUS Y4eOHOro mpeamera «bUONOTHsS» BKIIIOYAIOT:
3HaUMMBIC IS (OPMHpPOBAHUS MHPOBO33PEHHUS  OOYYAIOMIMXCS  MEXKIUCIUTUTMHAPHBIC
(MeXTpeaMeTHbIE) OOIIeHAYyYHbBIE TTOHATHS, OTPAXKAIOIINE 1IEJIOCTHOCTh HAYYHOW KapTHHBI MUpPa
U crienirKy METOJIOB MO3HAHUS, UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHS,
SIBIICHUE, TIPOIECC, CHCTEMa, HAy4YHBIH (aKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsi, UCCIEAOBaHUEe, HAOIIOJIEHNE, W3MEpPEHUE, SKCICPUMEHT U APYTHX), YHUBEPCAIbHBIC
y4yeOHbIe JEHCTBUS (ITO3HABATEIbHBIC, KOMMYHHKATUBHBIC, PETYIISITUBHBIE), 00CCIICUHBAIOIINC
dbopmupoBanre (yHKIIMOHAIBLHONH T'PAMOTHOCTH U COLMAJIBHONH KOMIETCHIIMH OO0YYaromuxcs,
CIIOCOOHOCTH o0OyyJaronmxcs HCIO0JIb30BaTh OCBOCHHEBIE MEXIUCIUTIITHHAPHBIE,
MHPOBO33PEHUYECKHE 3HAHWS M YHUBEpCaJIbHbIC Y4YeOHBIC IEHCTBHS B IIO3HABATECIILHOW U
COITMATbHOM MPAKTHKE.

MetanpeameTHble pe3ylbTaThl OCBOSHHUS MPOrPaMMbl CPETHEro o01ero odpa3oBaHUs
JIOJKHBI OTPaXkaTh:

OByaieHUe YHHBEPCAJbHBIMH Y4eOHBIMU NMO3HABATEJIbHBIMY /IEHiCTBUSIMH

1) 6a3oBbIe JJOrHYECKHE TeHCTBHS:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh M aKTyallM3MpOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

MCIIOJIH30BaTh TPH OCBOCHUM 3HAHUW NTPUEMBI JIOTHYECKOTO MBINUICHUS (aHaAIN3a,
CUHTE3a, CpaBHEHUs, Kiaccuukaiuu, 0O00OIIEHHUs), PACKPBIBATH CMBICT OHOJIOTHYECKHX
MOHSTH (BBLIEATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATH CBS3H C APYTUMU MOHITUSIMH);

OTIPENIEeTIATh 1NN JeATeTbHOCTH, 3aJlaBas MapaMmeTpbl W KPUTEPUU WX JTOCTHIKECHUS,
COOTHOCHUTH PE3YNbTATHI ACATEIHHOCTH C MOCTABICHHBIMU IEJISIMU;

UCIONIb30BaTh OMOJIOTHYECKUE TOHSITHUSI JUisi OObACHEHUs (AKTOB U SIBICHUN KUBOU
MIPUPOIBL;

CTPOUTH JIOTHUECKHE pacCykAcHUs (MHIYKTUBHBIC, JCIYKTUBHBIC, [0 aHAJOTHH),
BBISIBJIATh 3aKOHOMEPHOCTH W TPOTHUBOPEYMSI B PACCMaTPUBAEMBIX SIBICHUSAX, (POPMYJIMPOBATH
BBIBOJbI U 3aKITIOUCHUS;

MPUMEHATh CXEMHO-MO/JIEIbHBIE CPEACTBA AJIA MPEACTABICHUS CYIIECTBEHHBIX CBA3EH U
OTHOIIICHUN B W3Yy4YaeMbIX OMOJOTHYECKMX OOBEKTaX, a TAKKe MPOTHBOPEUYHMA PA3HOTO POJa,
BBISIBIICHHBIX B PA3JIMYHBIX MHPOPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh TUIAH PEIICHHS TPOOJIEMBI C YIETOM aHAIHM3a UMEIOIITNXCS MaTepUATbHBIX
Y HEMaTepHUaIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JIEATEIBHOCTH, OIEHWBATh COOTBETCTBHE PE3YIHTATOB IIETISM,
OIICHUBATh PUCKH MOCJIECICTBHUI IS TEIILHOCTH;

KOOPJIMHHUPOBATh M BBINOJIHATH pPabOTy B YCJIOBHUSX peaJbHOr0, BHUPTYalbHOTO H
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHUS;

pPa3BUBATh KPEaTUBHOE MBIIIUICHUE TTPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHIE e CTBHA:

BJIQJICTh HABBIKAMH y4eOHO-HCCIICIOBATEIHLCKON U MPOCKTHOW AESITeTbHOCTH, HaBBIKAMU
pazperieHusi mpodIeM, CIOCOOHOCTBI0O M TOTOBHOCTBIO K CaAMOCTOSITEILHOMY TIOHMCKY METO/OB
pEIICHUS TPAKTUYECKUX 3a]1a4, MPUMEHEHHIO PA3IMYHBIX METOIOB TTO3HAHNS,

WCIIOJIB30BaTh PAa3JIMUHbIE BUJBI ACATEIHHOCTH MO TOJYYCHHIO HOBOTO 3HAHUS, €r0
WHTEPIIPETAIINH, TTPEOOPA30BAHUI0 U MPUMEHEHHIO B YUEOHBIX CHUTYyaIMsIX, B TOM YHCIE TPU
CO3aHUH YYEOHBIX M COI[UAIBHBIX TPOEKTOB;



(opMHpOBATh HAYYHBIH THUIl MBIIUICHHS, BIAJETh HAYYHOH TEPMUHOIOIHEHN, KIIIOYEBBIMU
HNOHATUSMH U METOAAMU;

CTaBUTh W (OPMYJIHPOBATH COOCTBEHHBIE 33a7aud B OOpPa30BaTENbHOU NEATEIBHOCTH U
KU3HEHHBIX CUTYyallUsX;

BBISBIIAT NPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyalIM3UpOBaTh 3ajady, BBbIJBUIaTh
TUMOTe3y €€ pelleHHs, HAaXOAWUTh AapryMEHThl Ui JI0Ka3aTelbCTBA CBOUX YTBEPIKICHHM,
3aJaBaTh apaMeTPbl U KPUTEPUN PEIICHUS;

aHAJIM3UPOBaTh IIOJyYEHHbIE B XOJ€ pELICHMUs 3aJaud pe3ysbTaThl, KPUTHYECKU
OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh H3MEHEHHE B HOBBIX YCIOBUSX;

JIaBaTh OLIEHKY HOBBIM CHUTYaIlHsIM, OLIEHHUBATh IPUOOPETEHHBIN OMBIT;

OCYILECTBIISITh IIEJICHANIPABICHHBIN IOMCK IMEPEHOCa CPEACTB W CIIOCOOOB JEHCTBUS B
poeCCUOHATIBHYIO CPELY;

yMeTh NEPEeHOCUTh 3HAHHWA B IIO3HABATEIbHYI0 M  IPAKTHUECKYI0  00JacTu
KHU3HEIEATEILHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTei;

BBIJIBUT'aTh HOBBIE WJEM, NpPEUlaraTb OpPUTMHAIbHBIE IOJXOAbl U PEUICHUS, CTaBUTh
npoOIeMbl U 33Jauu, JIOMyCKaroIIKe allbTepHATUBHbIE PELLICHHUS.

3) padora ¢ nunopmanmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX HH(pOpMaImu (TEKCTe y4eOHOro mocodwus,
HAY4YHO-TIONYJISIPHON JHUTepaType, OMOJOTMUECKUX CIOBapsX U CIPaBOYHHMKAX, KOMIIbIOTEPHBIX
06a3ax naHHbIX, B VIHTepHeTe), aHATU3UPOBaTh HH(POPMALMIO pa3IUYHBIX BHJIOB U (opM
NPECTaBICHUS, KPUTUIECKN OLIEHUBATh €€ IOCTOBEPHOCTh M HEMPOTUBOPEYHBOCTb;

(dopMyIHpOBaTH 3ampOCHl M TMPHUMEHSATh PazIMYHBIE METOJABI TNPH IOWCKE U OTOOpe
6uonornyeckoit MHGopMaIu, He0OX0IUMOH /7S BHITIOJIHEHUS YUeOHBIX 3a/1a4;

npuoOpeTaTh ONBIT HCHOJIb30BaHHUSA HH(POPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEPILIEHCTBOBATH KYJIBTYPY aKTHBHOTO HCIIOJIB30BAHMUS PA3TUYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMaJbHYI0 (OpMYy TpEeACTaBIEHUS OHOJIOrHYECKON
uHpopManuu (cxembl, rpaduKu, TuarpaMMsl, TaOIHIIbI, PUCYHKH U APYTOE);

UCIOJIb30BaTh HAy4YHBIH S3bIK B KauecTBE CpeACTBa IMpH paboTe ¢ OHOIOrHYecKOi
uHpOpManrel: TPUMEHITh XUMHUYECKHe, (PU3MYeCKHe W MaTeMaTU4YeCKHe 3HAKW U CHUMBOJIHI,
dbopmynel, aO0peBUaTypy, HOMEHKIATypy, HCIOJb30BaTh W MpeoOpa3oBhIBaTh 3HAKOBO-
CHUMBOJIMUYECKHE CPECTBA HATIISAHOCTH;

BJaJeTh HABBIKAMU pACHO3HABAHUS M 3alIMThl WHGpOpMANMK, HH(OPMAIIMOHHON
0€30MacHOCTH JTUYHOCTH.

OsJaieHne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH 1€l CTBUSIMU:

1) o6menne:

OCYILECTBIISATh KOMMYHHMKAIIMM BO BcexX cepax KM3HM, aKTUBHO y4acTBOBATh B JUAJIOTe
WINA JUCKYCCHU TIO CYIIECTBY OOCY)XTaeMoi TeMbl (YMEHHE 3a/laBaTh BONPOCHI, BBICKAa3bIBATh
CYXKJICHUS OTHOCHTENBHO BBIMIONHEHUS TMIpeIUIaraéMoi 3a/Ja4d, YYHUTHIBATH WHTEPECHl U
COIJIACOBAHHOCTh MO3ULIMHI IPYTUX YYACTHUKOB JHAJIOTa UM JUCKYCCHUH);

pacrio3HaBaTh HeBepOaJbHBIE CpelICTBa OOLICHMs, MOHUMATh 3HAYEHHE COLMAIBHBIX
3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DIUKTHBIX CUTYallUi, yMETh cMArYaTh KOH(DIUKTH U
BECTH [1€PErOBOPHI;

BJIAJCTh PA3IUYHBIMU CIIOCOOAMU OOIIEHHS M B3aWMOJICHCTBHSA, MOHHUMATh HaMEpPEHUS
JpYTUX JIOACH, IPOSIBIATh YBAKUTEIHHOE OTHOIICHHE K COOECeHUKY U B KOPPEKTHOH (opme
(opMyIMpOBATH CBOU BO3PAKEHHUS;



pPa3BEPHYTO U JIOTMYHO M3Jararb CBOK TOUYKY 3pPEHHUS C HCIIOIb30BAHHUEM SI3BIKOBBIX
CPEICTB.

2) cOBMeCTHAsI 1eSITeJIbHOCTh:

MOHUMATh M UCIOJb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOW pabOThI IpU
pelieHnr OMOJIOrHYecKol MpobieMbl, 000CHOBHIBATh HEOOXOAMMOCTh MPUMEHEHUS TPYMIOBBIX
¢dbopM B3aMOAEUCTBHS MPH PEILICHUH yueOHOM 3a1auu;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX JEHCTBUN C y4€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0ro 4jeHa KOJIEKTUBA;

IPUHUMATh LEJIU COBMECTHON JESITENbHOCTH, OpPraHU30BBIBATH M KOOPAUHUPOBATH
JEUCTBUA IO €€ INOCTUKEHHIO: COCTAaBIIATH IUIAH JCHUCTBUM, PACIPENCNIATh POIU C Yy4ETOM
MHEHHI yYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOH paboTHI;

OIICHMBATh KaYECTBO CBOETO BKJIaJa U KaXKJAOT0 YYaCTHHKA KOMaHbl B OOIIMI pe3ybTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBbIE IIPOEKTHI, OLIEHWBATh HAEU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIISAITh IMO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3NIMYHBIX CUTyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaAKEHHE, ObITH MHUITMATUBHBIM.

Osgi1aieHHe YHUBEPCAJIbHBIMHU PeryIssTHBHBIMH e CTBUSIMU:

1) camoopranu3amnms:

UCIIONIb30BaTh OMOJIOTMYECKHE 3HAHUS MJs BBIABICHUS NpOOJIeM M HUX pElIeHUs B
KU3HEHHBIX U YUEOHBIX CUTYaIHsIX;

BbIOMpaTh Ha OCHOBE OMOJOTMYECKHX 3HAHUI LIEEeBbIe U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEHCTBUSAX M TMOCTYINKax IO OTHOIIEHUIO K JKMBOW INMPHUPOJAE, CBOEMY 370POBbIO U 3/I0POBBIO
OKpPYXKarOLIHX;

CaMOCTOSITENIbHO OCYILECTBIIATh TO3HABATENbHYIO JEATEIbHOCTb, BBIABISATH MPOOJIEMBI,
CTaBUTh M (OPMYIUpOBATh COOCTBEHHBIE 3aJaud B O0Opa30BATEIBHOW JIEATEIHHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATH IJIaH pelieHus NpoOiIeMbl ¢ y4ETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH U MPeNOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paciupsTh paMK1 y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JieNiaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCThH 32 PEIICHHE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (POPMHUPOBAHUIO U TPOSBICHUIO HIMPOKOI APYyAULIMU B Pa3HBIX 00JIACTSIX
3HAHUU, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIA U KYJIbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaThb OLIEHKY HOBBIM CHUTYallUsM, BHOCUTb KOPPEKTUBBI B JAESTEIBHOCTH, OLIEHUBATH
COOTBETCTBHUE PE3YJIBTATOB LIEIISIM;

BJIa/IETh HaBBIKAMH [MO3HABATENbHON pedIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JeUCTBUN
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTaTOB U OCHOBAHHM, HCIIOJIB30BaTh MPUEMBI pedIeKcun
JUISL OLIGHKU CUTYyallud, BBIOOPA BEPHOTO pPEILICHHS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO TPUHUMATh PELICHHUS 10 UX CHIXKEHHUIO;

IIPUHUMATh MOTUBBI U apTYMEHTBI APYTUX IPU aHAIU3€E PE3YJIbTATOB IEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTruX:

NPUHUMATD ce0s, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI APYTUX IPY aHAIU3€E PE3YIbTATOB IEATEIbHOCTH;



pHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIHUOKU;
pa3BUBATh CIIOCOOHOCTh TOHUMATh MUP C TIO3UIUH JIPYTOr0 YEIOBEKA.

INPEAMETHBIE PE3YJIBTATbBI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpaMMbl COO no 6uonoruu Ha 6a30BOM ypOBHE
BKJIIOYAOT crieruduueckue st yaeOHoro npeamera «buosiorus» HaydHble 3HaHHS, YMEHUS U
CIOCOObl JEMCTBUII 1O OCBOEGHHIO, HMHTEpPHpPETAMUd U IPeoOpa3OBaHUI0 3HAHWM, BHUJbI
JESATEIIbHOCTH 1O TOJYUYEHUI0 HOBOTO 3HAHMSI U NMPUMEHEHMIO 3HAHUN B Pa3IMUHBIX Y4eOHBIX
CUTyallUsIX, a TaKKe€ B pEAIbHBbIX >KU3HEHHBIX CUTyalUsX, CBS3aHHbIX C Ouosjorueil. B
porpaMMe INpeAMETHbIE Pe3yJIbTaThl IPEACTaBIEHbI 10 roAaM 00yUeHHUSL.

[IpenmeTHble pe3yibTaThl OCBOEHUsI yueOHoOro mnpeamera «buonorus» 6 10 knacce
JIOJKHBI OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHMM O MECTe M pOJU OMOJOrMM B CHCTEME HAay4HOTO 3HAaHUS
€CTECTBEHHBIX HayK, B (D)OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa U
HAy4YHOT'O MUPOBO33PEHUS, O BKJIAJI€ POCCUMCKUX U 3apyOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
O6uonoruu, PyHKIIMOHAIBHOM TPaMOTHOCTH YEJIOBEKa IS PELICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COJEpKaHHE OMOJIOrMYECKUX TEPMHUHOB U MOHATUN: )KU3Hb, KIETKA,
opraHusM, Merabonu3M (0OOMEH BEIeCTB M  IPEBpalleHUuEe DSHEPruu), TIoMeocTa3’
(camoperynsinusi), YpOBHEBasi  OpraHM3alMsl JKUBBIX  CHUCTEM, CAaMOBOCIPOHU3BEJICHUE
(penpoayKius), HacJIeICTBEHHOCTh, U3MEHYUBOCTh, POCT U PA3BUTHE;

yMEHUE u3jaraTb OHOJIOTHMUYECKHE TeOopuu (KJIETOYHas, XPOMOCOMHas, MyTallMOHHAs,
LEHTpaJlbHas JI0TMa MOJEKyJspHOi Ouosnorum), 3akonsl (I. Mennens, T. Moprana, H. U.
BaswiioBa) u yueHus (0 LIeHTpax MHOT00Opas3us U MPOUCXOXKACHUSI KYJIbTYpHBIX pacTeHuil H. U.
BasuiioBa), onpenenars rpaHuibl UX IPUMEHUMOCTH K KUBBIM CHCTEMAM;

yYMEHHUE BIaJIeTh METOJaMM Hay4YHOTO MO3HAHUs B OMOJIOTWMHU: HAOJIOJEHHWE U ONHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBJIECHUH, OpraHu3alys M IMpPOBEJCHHE OHOJOTHYECKOTo
DKCIIEPUMEHTA, BBIIIBM)KCHHE THIIOTE3bl, BBIIBICHUE 3aBUCUMOCTH MEXKIy HCCIELYEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJYYEHHBIX pe3yJbTaTOB, HCIIOJIb30BAHHBIX HAyUYHBIX MOHATHUH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJbI HA OCHOBAHUU IIOJyUYEHHBIX PE3yJIbTATOB;

YMEHHME BBIIEIATH CYLIECTBEHHBIE NPU3HAKH BUPYCOB, KJIETOK MPOKAPHOT U JYKapHOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOIIECCOB: OOMEHa BEIIECTB U
IIpEeBpalleHHs] PHEPrUu B KIIETKe, (POTOCHHTE3a, MJIACTHYECKOI0 M IHEPreTHUecKOro oOMeHa,
XEMOCUHTE3a, MUTO3a, MEH03a, OILIOJOTBOPEHHS, PA3MHOXKEHUSI, NHIUBUAYAIBHOIO Pa3BUTHUS
opraHusma (OHTOI€He3);

yMEHHE MPUMEHAThH MOTy4YEHHbIE 3HAHUS 7 00BSCHEHUS OMOJIOTMYECKUX IMPOILIECCOB U
SBIICHUH, 111 IPUHATUS MPAKTUUYECKUX PELIECHUI B MOBCEIHEBHOM KHU3HHU C LENbI0 O0ecTieueHus
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYXAIOIIUX JIIOJIeH, COOMIONEHUS HOPM
IPaMOTHOTO TOBEJEHUSI B OKpYXarolleil NpUponHOH cpenae, MOHMMaHUE HEOOXOAMMOCTH
WCIIOJIb30BaHUsl JOCTUKEHUH COBPEMEHHON OMOJIOrMM U OMOTEXHOJOTHH NJs palrOHAIBHOTO
IIPUPOJONOJIB30BAHUS;

YMEHHE pelaTh 3JIeMEHTapHbleé TIeHeTHYeCKHe 3aJayd Ha MOHO- M JAUTHOpPHIHOE
CKpeIIMBaHKe, CLIETUICHHOE HAClIeI0BaHUE, COCTABIATh CXEMbl MOHOTHOPUIHOTO CKPEIIMBAHUS
JUIs TIpEICKa3aHusl HACIeA0BaHU IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJIHATH JIAOOPATOPHBIE M NPaKTUYeCKHE PaboThl, cOOMI0NaTh MpaBWila IpU
paboTe ¢ y4eOHbBIM U 1a0opaTOpHBIM 000PYI0BAHUEM;



yMEHHE KPUTHUYECKH OILICHWBATh W HHTEPIPETHPOBaTh HH(OpPMALMIO OHOJIOTHYECKOrO
COJIEp’KaHusl, BKJIIOYAIOLIYIO IICEBJOHAYUYHbIE 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (CpEICTBa
MaccoBOW MH(pOpPMAINH, HAYYHO-TIOMYJISIPHBIE MaTepUallbl), STUYECKHE ACIIEKThl COBPEMEHHBIX
UCCJIEIOBAaHUM B OMOJIOTUH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHUCHBMEHHBIE U YCTHBIE COOOIICHUs, 000011as
Ouonornyeckyro HMHGOPMAMIO H3 HECKOJIBKMX HCTOYHUKOB, TPAaMOTHO HCHOJb30BATh
NOHATUIHBIN armapaTt OMOJIOTHH.

[IpenMeTHble pe3yibTaThl OCBOeHUs yueOHOoro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHHH O MECT€ M POJU OMOJOTHMHM B CHCTEME HAay4YHOTO 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAYyYHOTO MHUPOBO33PEHUS, O BKJIAJIE POCCUNMCKHUX U 3apYOSKHBIX YUEHBIX-OUOIOrOB B pa3BUTHE
Ounonoruu, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKA JJIsl PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PaCKphIBaTh CO/ICpP)KaHUe OMOJIOTHUECKUX TEPMUHOB U TIOHSATHI: B, TIOITYJISIHS,
reHo(OoH, DBONIONMS, JBWXKYIUE CHIBI ((aKTOpBI) 3BOJIONUHU, MPUCIOCOOICHHOCTD
OpraHU3MOB, BHJI000pa3OBaHUE, SKOJOrHYecKHe (aKTOPbl, HSKOCUCTEMa, MPOAYLEHTHI,
KOHCYMEHTBI, pEIYyLIEHTHI, LIETIH MUTaHU, SKOJOrHYecKas nupamuaa, OuoreoreHos, ouocdepa;

yMEHHE Wu31araTb Ouonoruueckue teopuu (3BoarouuoHHass Tteopuss Y. Jlapsuna,
CUHTETHYECKasl TEOpUs SBOJIIOLIMH), 3aKOHBI U 3aKOHOMEPHOCTH (3apozsliiieBoro cxoactea K. M.
bapa, uepenoBanus rinaBHBIX HampaBieHud W mytel sBomronu A. H. CeBepiuoBa, yueHus o
6uocdepe B. . BepHasackoro), onpeaensaTh rpaHULbI UX TPUMEHUMOCTH K )KUBBIM CHCTEMaM;

YMEHHE BJIa/IeTh METOJaMH HAay4HOTO MO3HaHUS B OMOJIOTMU: HAOIIOAECHHWE M ONHMCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHWUH, OpraHu3anus M MpOBEIEHHE OHOJIOrHYECKOro
DKCIEPUMEHTA, BBIIBM)KEHUE THMIIOTE3bl, BBISIBICHHE 3aBUCUMOCTH MEXIY HCCIENyEMBIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJIyYEHHBIX PE3yJIbTAaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHH,
TEOpUI U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUH MOJyUYEHHBIX PE3yIbTATOB;

YMEHHE BBIIETATh CYIIECTBEHHbIE IPU3HAKU CTPOCHUSI OMOJIOTHYECKUX O0BEKTOB: BUJIOB,
HOMYJIAUI, TNPOJYLUEHTOB, KOHCYMEHTOB, pEIyLEHTOB, OHOTeOlEHO30B U HKOCHUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOHM  HM3MEHUYMBOCTH, €CTECTBEHHOIO  0TOOpa,
BHUJI000pa30BaHus, MPUCIOCOOIEHHOCTH OPraHU3MOB, JEHCTBHS IKOJIOTMYECKUX (PAKTOPOB Ha
OpraHU3MBl, IEPEHOCA BEIIECTB U MOTOKA YHEPTHH B DKOCHCTEMaX, aHTPOIIOI€HHBIX U3MEHEHUHN
B JKOCHUCTEMax CBOEH MECTHOCTH, KPYTOBOpOTa BELIECTB M OHMOT€OXMMHUYECKHUX LHUKIOB B
ouocdepe;

yMEHHE MPUMEHAThH MOTy4YeHHbIE 3HAHUS 71 00BSCHEHUS OMOJIOTMYECKUX IMPOIIECCOB U
SBJICHUH, 17151 IPUHATUS MPAKTUUYECKUX PEIIeHUI B TOBCETHEBHOM KU3HHU C LENbI0 00ecTieueHust
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYXAIOIIUX JIIOJIeH, COOMIONEHUS HOPM
IPaMOTHOTO TOBEJIEHUSI B OKpYXarolleil NpUponHOH cpenae, MOHMMaHUE HEOOXOAMMOCTH
UCIIOJIb30BaHUs JOCTUKEHUM COBpEMEHHOM ouonoruu IS paIoHaIbLHOTO
MPUPOIONOIB30BAHUS;

YMEHHE peIIaTh 3JIEMEHTapHble OMOJOTMYECKHE 3a/laud, COCTABIIATh CXEMBl IepeHoca
BEILECTB U SHEPTUH B dKOcHCcTeMax (L[ENU MUTAHUS );

yYMEHHE BBINOJHATH J1TAOOpPAaTOpHbIE U MpaKTHUecKue paboThl, coOII0aTh MpaBuia MpU
paboTe ¢ yueOHBIM U JTa0OpaTOPHBIM 000PYT0BAHHEM;

YMEHHE KPUTHUYECKH OIIEHUBATh M WHTEPHPETHPOBATH HH(OPMAIUIO OHOIOTHYECKOTrO
COJIep’KaHusl, BKIIIOYAIOLIYI0 IICEBIAOHAYUYHbIE 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (CpEICTBA
MaccoBOM HMH(OpMAalLMK, HAYYHO-TIOMYJISIPHBIE MaTepHallbl), paccMaTpuBaTh TII00aJIbHBIE



9KOJIOTHYECKHE MPoOJIeMbl COBPEMEHHOCTH, (HOPMUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3ULHIO;

YMEHHE CO3/1aBaTh COOCTBCHHBIE NHCHMEHHBIE W YCTHBIC COOOIICHHS, 0000IIas
Onojoruueckyro MHGOpPMAIMI0 M3 HECKOJBKMX HMCTOYHHMKOB, T'PaMOTHO HCIOJIb30BaTh
MOHATUHHBIN anmapat OUOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeEM (undgposbie)
Ne i/m Konrposbnsie IIpakrnyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI pecypenr
bubmuorexa [IOK
L broorit kak Hayxa 2 05 https://m.edscL)E).ru/7f41c292
2 JKuBbie cucTeMbl U UX OpTaHU3aLUS 1 brbmmorexa LIOK
https://m.edsoo.ru/7f41c292
3 XMMHUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 1 Bubmmorexa IOK
https://m.edsoo.ru/7f41c292
4 KuznenesreabHOCTb KJIETKH 6 bubmmorexa [IOK
https://m.edsoo.ru/7f41¢c292
5 PazMHOXeHNE 1 MTHAMBUAYAIBHOE PA3BUTHE 5 1 bubnmnoreka HOK
OpPraHUu3MOB https://m.edsoo.ru/7f41c292
6 HaciaencTBeHHOCTh M U3MEHUYHUBOCTD 3 1 15 bubnmorexa LIOK
OpPraHu3MOB https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnorexa [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
bubmuoreka [IOK
8 Peseparioe Bpess 1 https://m.edsci.ru/7f410292
9 0
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 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 DBOJOLMOHHAS OUOIOTHS 9 1 bubmorexa [IOK
https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 1 05 Bbu6moreka [JOK
3emiie https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl 1 OKpyXkKarolas cpeaa 5 1 bubmrorexa LIOK
https://m.edsoo.ru/7f41cc74
4 Coo0011ecTBa U DKOJIOTHUECKUE CUCTEMBI 9 1 bubmmorexa [IOK
https://m.edsoo.ru/7f41cc74
5 PesepBHoe Bpems 2 brbmmorexa LIOK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 5 25

I[TPOTPAMME



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




IHOYPOYHOE IINTAHUPOBAHHME

10 KJIACC
Ne Koanuecrso yacos Nara D1eKTPOHHbIE HUPPOBLIE
Tema ypoxa Konrposbnsie IIpakrnyeckue oOpa3zoBaTe/IbHbIe
n/n Bceero U3YYeHUS
padoThbI padoTbI pecypcbl
Paznen 1: "buonorus kak Hayka'" - bubmmorexa LIOK
1 2 waca, BHOTOMMA B CHCTEME HAYK 1 https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a
Mertozpl MO3HAHKS )KHBOU
npupojsl. [IpakTrdeckas padora Ne
2 II:d/II)crI[[onwaaHHe pa?.m/IIII)HLIX 1 0.5 bubmorexa LIOK
https://m.eds00.ru/863e6122
METOJIOB MPY U3YICHUN
OMOJIOTHYECKUX 0OBEKTOBY
Pasgen 2: " JKuBble cucTeMBI U UX
3 opranuzaiuu" - 1 yac. 1 bubnmnoreka [JOK
buonornueckre CHCTEMBI, https://m.eds00.ru/863e6564
MIPOIIECCHI U MX U3YUCHHE
Paznen 3: "Xumudeckuii coctaB u
4 CTpOeHHUeE KiIeTKu" - § yac. 1 bubnmnoreka [JOK
XuUMHYECKUN cocTaB KIETKUA. Boxa https://m.edso0.ru/863e674e
¥ MUHEpaTbHBIC COITU
5 Bbenxu. CoctaB u cTpoeHue 0eKkoB 1 bubamorexa IOK
https://m.edso0.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
KaTanu3atopkel. JlabopaTopHas
6 pabota Ne lp«I/I3yquliIe ’ 1 0.5 bubmmorexa LIOK

KaTaJUTHYECKON aKTUBHOCTHU
(dbepMeHTOB (Ha IpUMepe aMHIIa3bl

https://m.edso0.ru/863e6b72



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

WIM KaTajia3bl)»

7 VraeBospl. JIunuasr bubmmorexa LIOK
https://m.eds00.ru/863e6870
bu6mmorexa [IOK
8 Hywrentiosbie knenotel. ATO https://m.edso0.ru/863e6d5c
O06o001IeH e 110 TeME:

9 "XuMHU4YeCcKuii coCTaB KIETKH". bubmuorexa [JOK
WcTopust 1 METOIbI M3y YCHHS https://m.edso0.ru/863e6e88
kieTku. Kierounas teopust

10 Knerka kak 1iesocTHas XuBast

cucreMa
CrpoeHnue 3yKapruoTHUYeCKOn
kneTku. JlabopaTopHas paborta No 2
«/3yueHue cTpoeHUsl KIETOK bubnnorexa [HOK
11 pacTeHui, KUBOTHBIX, IPHOOB U 0.5 https://m.eds00.ru/863e6ff0
OakTepuil Mo MUKPOCKOIIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKpPOIIpENapaTax u ux
OTIMCAHUE»
Paznen 4: ")XXuzHenesaTenbHOCTh
12 KJ'IGJII“KI/I" - 6 gac. O)I6MGH BEIIECTB bubnuorexa LIOK
https://m.edso0.ru/863e766¢
WA MEeTabO0JI3M
bu6nmoreka [JOK
13 dotocitrres. Xemocnres https://m.edsoo.ru/863e7c98
. bubmuorexa [JOK
14 neprerureckiii 0oMen https://m.edsoo.ru/863e7aae
JKu3HeHHBIN MK KIETKH.
15 Jenenue kiaeTku. MuTo3. 0.5 bubmmorexa LIOK

JlaGopaTtopHnast pabota Ne 3

https://m.edso0.ru/863e7dc4



https://m.edsoo.ru/863e6870
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

«HaOmronene MuTO3a B KIIETKAX
KOHYHMKA KOpEIIIKa JIyKa Ha TOTOBBIX
MHUKpOIIpenapaTax»

16 buocunTes Oenka. Peakius bubmuorexa [JOK
MaTpUYHOTO CUHTE3a https://m.eds00.ru/863e796e
bu6mmoreka [IOK
17 Tpancusmus — OuocuHTE3 OelKa https://m.eds0o.ru/863e796e
Paszen 5: "Pa3smHoOXxeHue u
18 WHAUBUAYAIbHOE Pa3BUTHE bubnnoreka [JOK
opranu3mMoB" - 5 yac. Hekserounsie https://m.edso0.ru/863e7540
(bOpMBI JKU3HU — BUPYCHI
bu6mmoreka [IOK
19 DOpMBI pa3MHOKECHHSI OPraHU3MOB https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubnuorexa [IOK
20 Meiios https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX
kJeTok. OMIo10TBOPEHHE.
21 JlaGopaTtopHnast pabota Ne 4 05 bubnuotexa [JOK
«M3yueHne CTpOCHHUS TTOJIOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTIpEnapaTax»
99 HNuauBunyansHOE pa3BUTHE bubmuorexa [JOK
OpraHU3MOB https://m.eds00.ru/863e8436
Paznen 6: "HacnenctBeHHOCTD U
93 U3MEHYMBOCTh OpraHu3MoB" - 9 bubnuoreka [IOK

yac. ' eneTuka — HayKa O
HaCJICACTBCHHOCTHU U

https://m.edso00.ru/863e8612



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

U3MCHYNUBOCTH

3aKOHOMCpHOCTI/I HacjaeJ0BaHUs

24 NpU3HAKOB. MOHOTHOpUAHOE bubmorexa LIOK
https://m.eds00.ru/863e8878
CKpEIINBAHHE
UTHOPUIHOE CKpEIIMBaHKUE. 3aKOH
25 iLGBaBI/II()JI/If/IOFO H;::HL:,Z[OBaHI/Iﬂ bubmmorexa [JOK
https://m.edso0.ru/863e89a4
MIPU3HAKOB
CuerieHHOE HaclleIOBaHUE
npu3HakoB. JlaboparopHas paboTa

26 Ne 5 «M3yuenue pe3ynbraToB 05 bubnuoreka [IOK
MOHOTHOPHUIHOTO U JUTHOPHIHOTO https://m.edso0.ru/863e8c60
CKpEIIUBAaHUS Y APO30(HIIBI HA
TOTOBBIX MUKPOIIpENapaTax»

97 I'eneTrnka nona. Hacinenosanue bu6mmoreka [IOK
IPHU3HAKOB, CLHEIUIEHHBIX C TIOJIOM https://m.edso0.ru/863e8c60
M3menunBocth. HenacneacTreHHas
W3MEHYMBOCTh. JlJabopaTopHas

28 pabota Ne 6. 3yuenue 05 bubnuoreka [IOK
MOTU(PUKAITMOHHON H3MEHYHBOCTH, https://m.edso0.ru/863e8efe
MOCTPOCHUE BapHAIIMOHHOTO Psijia U
BAPUALMOHHON KPUBOM»

Hacnencrsennas n3MeHYHBOCTE.
JlaGopatopHas pabota Ne 7. bubnuoreka [IOK

29 . 05
«AHanu3 MyTauui y 1po30¢puiisl Ha https://m.edso0.ru/863e8efe
TOTOBBIX MUKpOIIpEnapaTax»

bu6mmorexa [IOK
30 Perteriika wenosexa https://m.eds00.ru/863e8d78
31 PesepBHeIit ypok. O600IIeHNE 10



https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78

Tteme «HacneqcTBeHHOCTD U
W3MEHUYUBOCTH OPTaHU3MOBY

Paznen 7: "OcHOBEBI

" bubnuorexa LIOK
32 gii:;izﬂg:ia;sal;af;ouecc 1 https:/m.eds00.ru/863e9214
33 MeToObl U TOCTH)KEHUS CEJIEKIINU 1 bu6mmoreka [IOK
pacTeHH U JKUBOTHBIX https://m.edso0.ru/863e9214
34 buorexHonorus kak oTpacib 1 bubnnoreka [JOK
IPOM3BOJICTBA https://m.eds00.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME



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

11 KJIACC

KoaunuyecTBO 4acosB

JIeKTPOHHBbIE U(PPOBHIE

Ne JlaTa
Tema ypoxa Konrposbnsie IIpakrnyeckue oOpa3oBaTe/ibHbIe
n/n Bcero H3yYeHUs
padoThI padoThI pecypchl
Paszpgen 1: "OBomtounonHas
1 6140?101"1/1}1” -9 IIac.Il DBoJIIONUA U 1 bubmorexa [JOK
. https://m.edso00.ru/863ea20e
METO/]Ibl €€ N3YUECHHUS
5 Hctopust pa3BuTus npeacTaBieHui 1 bubnnoreka [JOK
00 3BOJIOLMU https://m.edso0.ru/863e9570
bu6mmoreka [IOK
3 Mukpooromoms 1 https://m.edso0.ru/863e9cle
[Tomynsmus Kak IeMeHTapHas
€MHUIIAa BUJA U SBOJIIOIUH.
4 HZ;6OpI;T0pHI;H pabora JI\;Q 1 1 0.5 bubmmoreia LIOK
https://m.eds00.ru/863e99c6
«CpaBHeHUE BHJIOB T10
MOP(}OIOrHuIecKOMy KPUTEPHIO»
5 JBroKyLe cuisl (3J1EMEHTapHbIE 1 bubnuoreka [IOK
(baKTOphI) IBOIIOIMH https://m.edsoo.ru/863e9da4
6 EcrecTBeHHbIi 0TOOp U €ro hopMbl 1 bubmorexa IOK
https://m.edso0.ru/863e9ed0
Pe3ynbpTarsl sBOIIONMN:
MPUCTIOCOOJIEHHOCTh OPraHU3MOB U
7 Buz000pa3oBanue. JlaboparopHas 1 05 bubnuorexa [IOK
pabota Ne 2 «Onucanue ' https://m.edso0.ru/863e9fde
MIPUCTIOCOOJICHHOCTH OpraHU3Ma 1
€€ OTHOCHUTEJIBHOTO XapaKTepay
8 Hanpasnenus u mytu 1 bubnmuorexa [JOK



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

MaKpO3BOIIOIHH https://m.edso0.ru/863e9cle
9 HeobOpatumocTs 3BOTIONINH
Pa3nen 2: "Bo3HukHOBEHUE U
10 pasBuTHe xu3Hu Ha 3emute” - 10
yac. Mcropus xu3HH Ha 3emiie U
METO/IbI €€ U3YUCHHUS
1 I'unoTe3bl NPOUCXOKACHUS KU3HU bubmumoreka [IOK
Ha 3emie https://m.edso0.ru/863ea5a6
Pa3BuTHe )u3HM Ha 3eMIie 110 3pam bubnnorexa [JOK
12
U 1epuoiam https://m.edsoo.ru/863eabbe
OcCHOBHBIE 3TaIlbl BOITIOIUU
PaCTUTENBHOTO U KUBOTHOTO MHPA.
[IpakTuueckas padorta Ne 1 bubnunoreka [JOK
13 0.5
«/3yueHne UCKOTTaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pPaCTCHHIA U KUBOTHBIX B
KOJIICKITHSIX)
14 CoBpeMeHHas cuctema bubnmnorexa [JOK
OpPraHMYecKOro MHupa https://m.edsoo.ru/863ea48e
15 DBOJTIOIHS YeTIOBEKA bubnuoteka [JOK
(aHTpOTIOTCHE3) https://m.edsoo.ru/863eac2c
16 JIBrokymiue cuibl (pakTopsl) bubnnoreka [JOK
aHTpPOTIOTreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTAIMH YBOJIOLUH
YeJI0BeKa
UenoBeyeckue pachl U MPUPOTHBIE bubnuorexa [JOK
18
aJanTalnu YejloBeKa https://m.edsoo.ru/863eaea2
19 PesepBHblit ypok. O60011eH1E 10

TeMe «Bo3HUKHOBEHNE U Pa3sBUTHC



https://m.edsoo.ru/863e9c1e
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

KA3HU HA 3eMIIE»

Paznen 3: "Opranusmsl u

20 OKpYy>Karolas cpena” - 5 yac.
DKOJIOrUs KaK HayKa
21 Cpenpl 00uTaHUS U DKOJIOTHYECKHE bu6mmoreka [IOK
bakTopsI https://m.edsoo.ru/863eafec
AOGuotnueckue GaKkTopsbl.
Jlaboparopnas pabota Ne 3.
«Mopdomnoruueckre 0COOEHHOCTH
22 paCTSI({bI/Iﬁ U3 Pa3HBIX MECT 0.5 bubmmorexa LIOK
https://m.edsoo0.ru/863eb10e
oburanusy. JlabopaTopHas pabora
Ne 4. «Bnusnue cBeTa Ha pocT U
pPa3BUTHE YEPEHKOB KOJICYCa»
23 buotnueckue GpakTopsl bubmorexa LIOK
https://m.edso0.ru/863eb348
DKOJIOTHYECKHE XapaKTePUCTUKU
nonyssuu. [Ipaktuueckas padora
24 Ne 2 «Iloacuér nmnoTHOCTH 0.5
MOMYJISINI pa3HBIX BUOB
pacTeHun»
Paznen 4: "CoobectBa u
o5 sKoJornyeckue cucrems” - 10 yac. bubnuoteka [JOK
CooOriecTBa OpraHM3MOB — https://m.edso0.ru/863eb46a
OuoIIeHO3
26 DKOJOTUYECKHE CUCTEMBI bubnuorexa [JOK
(9KOCHCTEMBI) https://m.edso0.ru/863eb46a
97 OcCHOBHBIE TTOKa3aTeIn bubmuorexa [JOK

DKOCHUCTEMBI. DKOJIOTHUUCCKHE

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



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

nupamuibl. CBOMCTBA SKOCUCTEM.

Cykueccus

28 [IpupoiHbIE S5KOCUCTEMBI

29 AHTPOTIOTEHHBIE YKOCUCTEMBI

30 buocdepa — rnobanpHas 1 bubmmoreka [IOK
IKOCHCTEMA 3eMITH https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYIIIECTBOBAHUS 1 bubnuorexa [JOK
orochepsl https://m.edsoo.ru/863ebd16

32 UYenosedecTBo B Onocdepe 3emiu 1

33 CocymiecTBoBaHUE TIPUPOIBI U 1 bu6mmoreka [IOK
YeJI0BEYeCTBa https://m.edsoo.ru/863ebale
PesepBHrlit ypok. O6o001eHme

34 TeMbl «Coo011iecTBa 1 1
HKOJIOTHYECKHUE CUCTEMBI)

OBIIEE KOJIMYECTBO YACOB I10 34 95

I[TPOTPAMME



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




YYEBHO-METO/INYECKOE OBECIIEYUEHUE OBPA30BATEJIBHOI'O
INPOILIECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YYEHUKA

* buonorus / Ilaceunuk B.B., Kamenckuii A.A., Py6orios A.M. u npyrue /Ilox pex. [laceunnka
B.B., AxunonepHoe o6mectBo «M3narenscTBo «IIpocBenienne»

* buonorus, 11 xacc/ [Naceunuk B.B., Kamenckuit A.A., Py6rios A.M. u npyrue /Tlox pen.
[Taceunuka B.B., Akuronepuoe o6miectBo «M3marensctBo «IIpocBemenney

METOANYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIA
1. baryes A.C., I'ynenkoBa M. A., EneneBckuii A.I'. buonorusi. bonpioi cripaBOYHUK TS
IIKOJILHUKOB U TIOCTYTAOINX B BY3bl. — M.: JIpoda,2011

HUAP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCblI CETU UHTEPHET
http://school-collection.edu.ru/

http://resh.edu.ru/subjeect/5/

http://planete-zemlya/ru

http://nrc.edu.ru/est/r4/

http://evolution2.narod.ru/index.htm

http://biokhimija.ru/lekcii-pobiohimii.html

http://bio-ximik.narod.ru/bio/bio.htm

http://ebio/ru/






