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IHHOACHUTEJIBHASA 3AIINCKA

[Ipu pazpaboTke mporpamMMmbl MO0 OMOJOTHH TEOPETHUYECKYIO OCHOBY JUISL OTpENEIICHUS
MOAXO0JI0B K (OpPMHUPOBAHUIO CoOJepKaHUsl ydeOHOro mnpeamera «buonorus» CcocTaBUIIU:
koHuenrtyanpHble nosokeHust PI'OC COO o B3anuMOOOYCIIOBIEHHOCTH LENEH, CONEpIKaHMS,
pe3yJIbTaTOB OOY4YCHHS W TPeOOBAHMI K YPOBHIO IOJITOTOBKH BBIITYCKHUKOB, TOJIOKEHUS 00
O0IMMX MENSIX W MPUHIUIAX, XapaKTEPU3YIOMUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHETO
obrmiero oopaszoBanus B Poccuiickoit denepannn, a TakKe MOJIOKEHUS O crielu(uKe OUOJIOTHH,
e 3HAYCHWU B TIO3HAHHWH XKUBOW TMPHUPOABI M OOECIEYCHUU CYIIECTBOBAHUS YEIIOBEYCCKOTO
obmectBa. CorjacHO Ha3BaHHBIM ITOJIOKCHHSIM, OTIPEICIICHBI OCHOBHBIC (DYHKIIUH MPOTPaMMBI
1o OMOJIOTUU U €€ CTPYKTYpa.

[Tporpamma o Ouosioruu naét mpencTaBiIeHue O IesIX, 00 00Iel cTparerun 00y4eHus,
BOCIIUTAHWS W pa3BUTUS OOYyYaIONIMXCS CpeACTBaMH ydeOHOro mnpeamera «buomorus,
OTIpeNieNisieT 00sM3aTeNIbHOE MPEIMETHOE COJCpKaHHE, €ro CTPYKTYpy, paclpelelieHHue I10
pa3genaM W TeMaM, PEKOMEHIYeMYIO IOCIIEeIOBATEeIbHOCTh M3YYeHHsS Y4eOHOTO Marepuaia C
YIETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTHKH 00pa30BaTeILHOrO IpoIiecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUarOIUXCs.

B mporpamMmMe mo OHOJNIOTMM TakKe YYHTHIBAIOTCS TPEOOBaHUSA K ILIAHUPYEMBIM
JUYHOCTHBIM, METANpPEeJAMETHBIM M IPEJAMETHBIM pe3ysibTaraM oOydeHuss B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIHLHOMN JEATEIHFHOCTH/YU€OHBIX NEUCTBUN 00yUYarOMMXCs 110
OCBOCHHIO COJICPKAHUS OMOJIOTMIECKOT0 00pa30BaHuUs.

B mporpamme no Guosoruu (10—11 kmaccel, 0a30BbIN ypOBEHb) peaqu30BaH MPUHIIMII
MIPEEeMCTBEHHOCTH B H3y4YeHUM Ouonoruu, Omaromapss 4eMy B HEW MpocMaTpuBaeTcs
HaIpPaBJIEHHOCTh HA Pa3BUTHE 3HAHUM, CBSI3aHHBIX C (OPMHUPOBAHHMEM €CTECTBEHHO-HAYYHOI'O
MHUPOBO33PEHHUS, ILIEHHOCTHBIX OpUEHTAIMil  JMYHOCTH, DSKOJOTHYECKOIO0  MBIIUICHHUS,
MPEe/ICTaBICHU O 370pOBOM o00pa3e JKHM3HM U OEpeKHBIM OTHOIIEHHEM K OKpy’Karomen
npuponHoii cpene. Ilosromy Hapsmy ¢ u3ydeHHEM OOIEOMOIOTHYECKUX TEOPHM, a TaKKe
3HAHWUN O CTPOEHUM >KMBBIX CUCTEM PA3HOT'O PaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B HUX
MPOLIECCOB B MPOrpaMMe IO OWOJOTHM YJEJIEHO BHUMAHHUE HCIOJIb30BAHUIO MOJYyUYEHHBIX
3HAHWUN B TOBCETHEBHOM KU3HU JJISl PEIlICHUs MPUKIAIHBIX 33/1a4, B TOM YHCIe: TPO(UIaKTUKN
HACJIEICTBEHHBIX  3a00JIeBaHUN  4YEJIOBEKa, MEIUKO-TEHETHUYECKOTO  KOHCYJIbTUPOBAHMS,
000CHOBaHHUS HKOJIOTUYECKHU I1eJIeCO00pa3HOro MOBEACHMS B OKpYXKarollel mpupoaHOil cpere,
aHaJlM3a BJMSHUS XO3AWCTBEHHOM [EATENIBHOCTH YEJOBEKa HAa COCTOSHHUE NPUPOTHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCHUJICHHE BHUMAaHUS K MPUKIAIHON HAIMPaBICHHOCTH Y4eOHOTO
npenMera «buonorus» NpoAMKTOBAaHO HEOOXOIUMOCTHIO OOECIIEUEHHS YCIOBUM JUIsl pelIeHus
OJTHOM M3 aKTyaJIbHBIX 33/1a4 IIKOJILHOTO OMOJIOTMYECKOr0 00pa30BaHusl, KOTOpas Mpernoaaraet
dbopMupoBaHre y OOy4arOmIMXCs CIOCOOHOCTH aJaNTHUPOBAThCA K W3MEHEHUSM JWHAMUYHO
Pa3BHUBAIOIIETOCS COBPEMEHHOT'O MUDA.

buonorus Ha ypoBHe cpemHero oOuiero oOpa3oBaHMsI 3aHUMaeT BakHoe MecTo. OHa
obecrnieunBaeT (GOpMUPOBAHUE Yy OOYYAIONMIMXCS TPEACTABICHUNM O HAYyYHOM KapTHHE MHpA,
pacmupsieT 1 000011aeT 3HaHUS O )KUBOU MpUpoJe, €€ OTIMYUTEIbHBIX MPU3HAKaX — YPOBHEBOM
OpraHM3alliil U DHBOJIOLMHU, CO3MaET YCIOBHS IUIA: TO3HAHUS 3aKOHOB >KHUBOH TMPUPOIHIL,
(dbopmupoBanusi (GyHKIIMOHATFHOM T'PAaMOTHOCTH, HABBIKOB 3JI0POBOrO0 M Oe30macHOro odpasa
KU3HU, IKOJIOTUYECKOT'O MBIIIJIEHUS, IEGHHOCTHOTO OTHOIICHHUS K KUBOW MPUPOJE U YETIOBEKY.

Bonpmoe 3HaueHwme OWONOTHST WMEET TaKXkKe [UIsl PEIIeHUS BOCHUTATENbHBIX U
pa3BHBAIOIINX 33/1a4 CPEAHEro o0IIero oopazoBaHus, colpanm3anuu odydaromuxcs. N3ydyenue
Ouonorun obecrieunBaeT yCIIOBUS TUIst dbopmupoBaHus WHTEJUIEKTyallbHBIX,
KOMMYHUKAIIMOHHBIX ¥ WH(GOPMAIMOHHBIX HABBIKOB, ICTETHUECKON KYJIbTYpBHI, CIIOCOOCTBYET
WHTETrpanui OMOJOTMYeCKUX 3HAHUW C MPEICTABICHUSMU U3 JPYTUX Y4EOHBIX MPEIMETOB, B
YaCTHOCTH, (PU3UKH, XUMHUH U reorpaduu. HasBaHHbIE MONOKEHUS O TTPeIHA3HAYCHUH Y4EeOHOTO



npeamera «buonorus» cocTaBUIM OCHOBY JUIS OIpENENICHUS TMOAXOIO0B K OTOOpYy H
CTPYKTYPUPOBAHUIO €T0 COJIEPKAHMS, IPEACTABICHHOTO B IPOrpaMMe Mo OHOJIOTHH.

OTt60p coneprxkanus yueOHOro ipeameta «bruonorusy Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3UIMNA KyJIbTypPOCOOOPA3HOTO MOAX0/a, B COOTBETCTBUU C KOTOPHIM OOYYAIOMIMECs JOJKHBI
OCBOWTH 3HAHUS W YMCHHS, 3HAYMMbIC JUIS (DOPMUPOBAHUS OOIICH KYJIbTYphI, ONPEACIISIONINEC
aJIeKBaTHOE TIOBEJICHUE YEJIOBEKa B OKpY’KAIOUIeH NPUPOJHONW cpene, BOCTpeOOBaHHBIE B
MMOBCETHEBHOM KU3HU U MPAKTUIECKOH nesTenbHocTH. Ocob0oe MECTO B 3TOH CHCTEME 3HAHWU
3aHUMAIOT DJJIEMEHTBHI COJIEpXKAaHMSA, KOTOpbIE CIyXaT OCHOBOW Uil  (OPMHUPOBAHHA
MPEACTABICHU O COBPEMEHHOM €CTECTBEHHO-HAYyYHOM KAapTUHE MHUpPAa W I[IEHHOCTHBIX
OpPHEHTAIMX JIMYHOCTH, CIIOCOOCTBYIOIINX T'yMaHH3AIMHA OMOJIOTHYECKOTO 00pa30BaHUSI.

CTpyKTypUpOBaHHE COJIEpP)KaHHUS y4eOHOTO Marepuaiga B MporpaMMe IO OHOJIOTHH
OCYIIECTBJIEHO C YYETOM NPHOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMYUTENBHBIX OCOOEHHOCTAX
KUBOW TPUPOABI, O €€ YPOBHEBOM OpraHM3alMy W S3BOJIOLMHM. B cooTBeTcCTBMM € 3TUM B
CTpYKType yueOHoro mnpenMera «buomnorus» BblJIENEHbI CIEAYIOUINE COJIEPKaTENbHbIEC JTUHUU:
«buonorus kak Hayka. MeTopl HaydHOTO Mo3HaHusM», «KieTka kak Omosioruvyeckas CucTeMay,
«Opranusm Kak Ouosiornueckas cuctema», «CucreMa U MHOrooOpasue OpraHMyecKoro Mupay,
«OBOJIIOIUS JKUBOM MTPUPOABDY, « IKOCUCTEMBI U TPUCYIIUE UM 3AKOHOMEPHOCTH Y.

Henp uzyuenuss ydyeOHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE — OBJaJIeHUE
OOyJaroIMMHUCSA 3HAHUSMH O CTPYKTYpHO-(QYHKIIMOHATBHON OpraHW3allMd J>KUBBIX CHCTEM
pPa3HOT0 paHra u NMpuoOpeTeHrne YMEHUI MCTIOb30BaTh OTH 3HAHUS JJIi TPAMOTHBIX JIEHCTBHIA B
OTHOIIIEHUH OOBEKTOB JKHBOU MPUPOJIBI M PEIICHUS PA3TUIHBIX )KM3HEHHBIX MTPOOIIEM.

JlocTmxkeHue 1enu u3ydeHus ydeOHoro mnpenmera «buonorus» Ha 06a30BOM ypOBHE
o0ecrieurnBaeTcs peleHrueM CIEIYONNX 3a/1ay:

OCBOEHHE OOYyYaroIMMHUCA CHCTEMbl 3HAaHUH O OHMOJOTHMYECKUX TEOpUAX, YUCHHSX,
3aKOHAaxX, 3aKOHOMEPHOCTSX, TMIOTEe3axX, MpaBWiax, CIYyXKaIllMX OCHOBOM Misi (popMHpOBaHUS
MPEACTABICHUI O €CTECTBEHHO-HAYYHOM KapTHHE MHpa, O METOJaX Hay4YHOro ITO3HaHWf,
CTPOCHHH, MHOTOOOPa3sMH U OCOOCHHOCTSIX KHUBBIX CHCTEM pPAa3HOIO YpPOBHS OpraHU3allvy,
BBIJAIOIINUXCS OTKPBITUAX U COBPEMEHHBIX UCCIIEIOBAaHUSIX B OMOJIOTUY;

(dbopMupoBaHue y OOy4aromIMXCs MO3HABATEIbHBIX, MHTEIJICKTYalbHBIX U TBOPYECKHX
CIOCOOHOCTEH B Ipolecce aHaIM3a JaHHBIX O MYTSIX Pa3BUTHSA B OMOJOTMH HAay4YHBIX B3IJISJIOB,
UJEN U MOAXO0/I0B K M3YUYEHHIO )KMBBIX CUCTEM PA3HOI'O YPOBHS OpraHU3allly;

CTaHOBJIEHHE Yy OOydYamomuxcs oOmei KyJabTypbl, (YHKIMOHANBHON TIpaMOTHOCTH,
pa3BUTHE YMEHUI OOBSACHATH U OLIEHUBATH SBJICHUS OKPY>KAIOLIEro MUpa >KMBOW MPUPOIbI HA
OCHOBaHUU 3HAHUI U ONBITA, MTOTYYCHHBIX PU U3YUYECHUHN OUOJIOTUH;

dbopMupoBaHue y OOyYaromMXCs YMEHUN WJUTIOCTPUPOBATH 3HAUEHUE OMOJOTHYECKHX
3HAHUM B MPAKTUYECKON JEATEIbHOCTH YEJIOBEKAa, PAa3BUTUU COBPEMEHHBIX MEIULIMHCKUX
TEXHOJIOTUH U arpoOHOTEXHOIOTHIA;

BOCIUTaHHE YOEKIAEHHOCTH B BO3MOXHOCTH TO3HAHMSI YEJIOBEKOM >KMBOW IPUPOJIBI,
HE00X0MMOCTH OEpeKHOTO OTHOIICHHSI K HEeH, COOMIOICHHS STHUECKUX HOPM MPHU MPOBEACHUU
OMOJIOTMYECKUX UCCIEIOBAHUNL;

OCO3HAaHHE LEHHOCTU OMOJOTUYECKUX 3HAHWM ISl TIOBBIIICHHUS YPOBHS SKOJIOTHYECKON
KyJbTYpBI, 751 GOPMUPOBAHUS HAYYHOTO MHUPOBO33PEHHUS;

MpUMEHEHHE TPUOOPETEHHBIX 3HAHWNW M YMEHUU B TMOBCEAHEBHOM KU3HU IS OIICHKHU
MOCNEACTBUI CBOEH JAEATEeIbHOCTH MO OTHOIICHHIO K OKpYKaroleil cpene, COOCTBEHHOMY
3JI0pOBbIO, 00OCHOBaHME U COOIIOAEHUE Mep NMPO(UITAKTUKY 3a001eBaHUH.

B cucreme cpeanero obmiero odpasoBanust «buonorusy», usyyaemas Ha 6a30BOM ypOBHE,
SBJISIETCS 00S3aTeNbHBIM Y4eOHBIM MPEIMETOM, BXOSIIUM B COCTaB MpeIMETHOW oOnactu
«EcTecTBeHHO-HAYUYHBIE IPEIMETHD.

st u3yueHuss 6Mooruu Ha 6a30BOM ypOBHE CPEIHEro OO0IIero o0pa3oBaHMs OTBOJIUTCA
68 yacoB: B 10 kmacce — 34 gaca (1 gac B Hezento), B 11 kimacce — 34 yaca (1 yac B Hezenio).



COJAEPKAHUME OBYYEHUA
10 KJIACC

Tema 1. Buosiorusi kKak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUH C OOLECTBEHHBIMU, TEXHUYECKUMHU U APYTUMU
€CTECTBCHHBIMU HayKaMu, Qmiocodueil, 3THKOH, 3CTETUKOW W TpaBoM. Ponb Ouonoruu B
(dbopMHpOBaHUK COBPEMEHHOW HAYYHOH KapTHHBI Mupa. CucTtemMa OMOJIOTHYECKUX HayK.

MeTtopl IO3HAHUS KUBOM NMPHUPObI (HAOII0EHHE, IKCIIEPUMEHT, ONIMCAHUE, U3MEPEHHUE,
KJaccu(uKaIys, MOICTMPOBAHNE, CTATHCTUYECKAss 00padOTKa TaHHBIX).

JdemoHncTpaumnu:

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

Tabnuibl U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBD.

JlabopaTopHble U NPAKTHYECKUE PAadOThI:

[Ipaktnueckass pabora Ne 1. «Mcnonp3oBaHue pa3auYHBIX METOJOB IPU H3YyUYEHUU
OMOJIOrMYECKUX OOBEKTOBY.

Tema 2. /KuBble cucTeMbl 1 MX OPTraHU3aIHS.

XKusble cucrembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouonoruu. OTIMune KUBBIX
CUCTEM OT HEOPTraHWYECKOW MPUPOJIBI.

CpoiictBa OWocucTeM ¥ HX pa3HOOOpa3ue. YPOBHU OpraHu3alud OHMOCHCTEM:
MOJIEKYJIAPHBIM,  KJIETOYHbIA,  TKAHEBbIA,  OpPraHU3MEHHBIM,  MOMYJISALHOHHO-BUIOBOM,
9KOCHCTEMHBIHN (OMOreo1eHOTHYECKH i), OnoChEepHBIH.

JdemoHncTpauuu:

Tabmuupl 1 cxembl: «OCHOBHBIE TPHU3HAKU KU3HW», «YPOBHH OpPraHU3allUA >KUBOU
MIPUPOJIBD».

Ob6opynoBanue: moaens Monekysbl JTHK.

Tema 3. XuMu4ecKuii COCTAB U CTPOEHUE KJIETKH.

XUMHYECKUN  COCTaB  KIETKM.  XUMHUYECKHME  3JIEMEHThl:  MaKpOJJIEMEHTHI,
MHKpPO3J1eMEHTHI. BoJla 1 MUHEpallbHbIE BEILIECTBA.

@yHKIMHM BOJbI M MHUHEPAIBbHBIX BEUIECTB B KieTke. llomnep:kaHne OCMOTHYECKOTO
OanaHca.

benku. CocraB u crpoenue 0enkoB. AMHHOKHCIOTHI — MOHOMEpHI OeinkoB. HezameHnumsie
U 3aMEHHMMbIE AMHHOKUCIOTHL. AMMHOKHCIOTHBIM COCTaB. YPOBHH CTPYKTYpbl O€IKOBOI
MOJIEKYJbl (MIEpBHYHAs, BTOpUYHAs, TPETHYHAs W 4YETBEPTUYHAS CTPYKTypa). XUMHUUYECKUE
cBoiicTBa OenkoB. buonornueckue GyHKINN OEIKOB.

®epMmeHTbl — OHonoruyeckue karaiauzaropbl. CTpoeHue ¢epMeHTa: aKTUBHBIM LIEHTD,
cyoctpatHas  crnenuduuHocth. Kodepmentsl. Burtamuubel.  Otamuus  depmeHTOB  OT
HEOPraHMYECKHX KaTaJInu3aTOpPOB.

VYraeBoasl: MOHOCaXapu/ibl (IJII0K03a, pubo3a u e3okcuprdo3a), aucaxapusl (caxaposa,
JaKTO3a) W TMoJIMcaxapusl (Kpaxmalsl, TJIMKOTeH, Ieultoi03a). buonornueckue ¢yHKuuu
YTJIEBOJIOB.

Jlunuasl:  Tpurauuepuasl, ¢ochomunuasl, crepouabl. [uapodpmibHO-TUAPO(HOOHBIE
cBoiicTBa. buonornueckue QyHkiuu aunuaoB. CpaBHEHHE YITIEBOJOB, OCIKOB U JMIUIOB Kak
VCTOYHUKOB YHEPIHH.

Hyxneunossie kucnorsl: JIHK u PHK. Hykneotuasl — MOHOMEpBI HYKJIEMHOBBIX KHCIOT.
Crpoenne u ¢ynkuuu JHK. Crpoenne u ¢ynxuuu PHK. Bugsr PHK. AT®: crpoenue u
GbyHKIMU.

[urtonmorua — Hayka o kierke. KiierouHas Teopusi — mpuMep B3aUMOJECHCTBUS UAEH U
(akTOB B HAyYHOM MO3HAHUH. METO/1bl N3y4YEHUS KIETKH.

Knerka kak nenoctHas xuBas cucrema. OO0Iue nNpu3Haky KIETOK: 3aMKHYTas HapysKHast
MeMmOpana, mosekyisl JJHK kak reHeTnueckuii armapar, cucTeMa CUHTe3a Oeka.



Tumbl KIETOK: DJyKapHOTHUYECKass M Hpokapuornyeckas. OCOOEHHOCTH CTpPOCHUS
IpokapuoTuueckoil kiuetku. Kierounas crenka 0akrepuil. CTpoeHue 3yKapuoTHUECKON KIIETKU.
OCHOBHBIE OTIIMYHS PACTUTEIILHOM, )KUBOTHOM U TPUOHON KIETKH.

[ToBepXHOCTHBIE CTPYKTYpPbI KIETOK — KJIETOYHAs CTEHKA, TIMKOKAIMKC, MX (DyHKIHH.
[Tna3marnveckass memOpana, e€ cBoiictBa M (QyHKmuH. LluTorurasma u e€ OpraHoujbl.
OnnomemOpanusie opranouasl kietku: JIIC, anmapar [ombmku, mm3ocomsl. [loyaBToHOMHBIE
OpraHoujibl KJIETKH: MHUTOXOHApPUH, MiacTuipl. IIpomcxoxaeHne MUTOXOHIpPUHA U IJIACTHI.
Bunp! mitactun. HememOpaHHbIE OpraHOU/IbI KIETKH: pUOOCOMBI, KIIETOYHBIH EHTP, LIEHTPUOIIH,
PECHUUKH, KI'yTUKU. DyHKINM OpraHouI0B KIIeTKU. BritoueHus.

Anpo — perynaropHslil nueHTp knetku. CTpoeHue sapa: sjaepHas 000J04YKa, KapuoIuiasma,
XpOMAaTHH, AIPHIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemoncTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. lneiinen, P. Bupxos, [Ix. Yorcon, O.
Kpuk, M. Yunkunc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpeneneHre XUMHYECKHX JJIEMEHTOB B HEXKUBOW IPUPOIECY,
«PacnipeeneHne XuMHUYECKUX JIEMEHTOB B )KMBOW IIPUPOJIEN.

Tabmuier u cxembl: «llepuonuyeckass Tabmuna XUMHUYECKHX 3J€MEHTOB», «CTpoeHHe
MOJIEKYJIBI BOJbI», «brocunTes 6enka», «CtpoeHne MoseKyibl 6enka», «CtpoeHne GpepmeHTay,
«Hyxnennosslie kucnotel. JITHK», «Ctpoenne monekynsl AT®», «CtpoeHne 3ykapuoTHYECKOM
KIeTKn», «CTpO€HHE KUBOTHOM KIETKW», «CTpOEHHE PACTUTEIbHON KIETKW», «CTpoeHHe
MIPOKAPUOTUYECKON KIIeTKW», «CTpOoeHHE Aapa KIETKN», « YTIEBOAb, «JIUmuabm.

O6opymoBaHKe: CBETOBOM MHKPOCKOI, OOOpYyJIOBaHHE ISl MPOBEICHUS HAOIIOICHUM,
M3MEpEeHuH, HKCIEPUMEHTOB, MUKPOIpENnapaThl pPacTUTENbHBIX, KUBOTHBIX M OaKTepuaIbHBIX
KJIETOK.

JlaGopaTopHble M IpaKTHYecKue padoThbi:

JlaGopaTtopHas padota Ne 1. «M3yueHue KaTadUTHYECKOW AaKTHBHOCTH (epMEHTOB (Ha
MpUMepe aMUIa3bl WK KaTajaasbl).

JlaGopaTopHas pabota Ne 2. «M3ydeHwe CTpOEHUS KJIETOK pPACTCHHM, >XHUBOTHBIX H
OakTepuil o]l MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpENapaTax U UX OMUCAHHE.

Tema 4. ) KuznenesiTeJLHOCTh KJIETKH.

OOmeH BemiecTB, WM MeTaboau3M. AccuMwisanus (TUTACTUYECKHH OOMEH) |
TUCCUMMIISALUSA (PHEpreThUecKuii 00OMeH) — JIBe CTOPOHBI €IMHOTO Ipolecca Metaboausma. Poib
3aKOHOB COXPAHEHHUS BEIECTB ¥ SHEPTUU B TOHUMAaHUU MeTaboIn3Ma.

Tunber oOMeHa BemiecTB: aBTOTPOGHBIN U reTepoTpodHblid. Poas depMeHTOB B 0OMEHE
BEILIECTB U MPEBPALICHUN YHEPTUU B KIIETKE.

®orocunre3. CperoBas u TeMHOBas (Qas3el ¢dorocuHTe3a. Peakuuu doTocuHTe3A.
DddextuBHOCTH PoTOCHHTE3a. 3HaUeHUE (OTOCUHTE3A Ui KU3HU Ha 3emie. Bnusuaue ycioBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBINIEHHUS €TI0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHUHTe3Upylole Oakrepun. 3HaYeHHE XEMOCHHTE3a JJIS KU3HU Ha
3emue.

OHepreruyeckuii oOMeH B  KieTke. PaciieruieHue  BEIIECTB, BbIACIEHHE U
aKKyMYJIMPOBAaHUE PHEPTUU B KJIETKe. DTambl SHepreTuueckoro ooMena. ['nukonus. bpoxenue u
ero Buabl. KucimopomHoe okuciaeHWe, WIM  KJIETOYHOE  JbIxaHue. OKHUCIUTENBHOE
dbocdopunupoBanre. DPPEKTUBHOCTh SHEPTETUIECKOTO OOMEHA.

Peakiun wmartpuuyHoro cuHresa. [enerndeckas wunpopmanus u JHK. Peanmmzanums
TeHeTHUYeCKOW MHQopMaIu B KieTke. ['eHeTHuecKkuit Ko W ero CBOMCTBA. TpaHCKpHUIIIHS —
MaTpuuHblii cunTe3 PHK. Tpancnauus — 6uocunres Genka. Dtanbl TpaHcasaiuu. Konupoanue
aMHHOKUCIIOT. Ponb pubocoMm B GuocunTe3e Oelka.

Hexnerounsie ¢opmbl ku3HM — Bupychl. HMcropust otkpbitus BupycoB (. U.
NBanoBckuif). OcoOEHHOCTH CTPOCHUS U KU3HEHHOTO LUKIIA BUPYcoB. bakrepuodaru. bonesnun



pacTeHuii, )KUBOTHBIX U YEJIOBEKA, BBI3BIBAEMBIC BUpycaMH. Bupyc mMMmyHoaedunTa yeaoBeka

(BUY) — BoszOymurenr CIIMJla. OOpaTHass TpaHCKpUIIUS, peBepTaza H HMHTErpasa.
[MpodunakTuka pacnpocTpaHeHHS] BUPYCHBIX 3a00ICBaHHIMA.
JdeMoHcTpanum:

[optpets: H. K. Konsuos, /1. . UBanosckuii, K. A. Tumupsses.

Tabmumer  w cxembl: «Tumbl  muTanwsy, «Metabomusm»,  «MUTOXOHIPHS,
«OHepreTuueckuil oomen», «Ximopomiacty, «dorocunres», «Crpoenne [JHK», «Crpoenue u
¢byHKUMOHMpOBaHWE TeHay, «CuHTe3 Oenkay, «l'eHeTmueckwii  Koa», «Bupych,
«bakrepnoparn», «Crtpoenne wu xu3HeHHbId 1wk Bupyca CIIM[la, OGakxrepuodaray,
«Pemmukanus JJHK».

Ob6opynoBanne: moaenu-anmukanuu «Yasoenue JJHK wu tpanckpunius», «buocunres
6enka», «CTpoeHue KIeTKu», Moenb cTpykTypsl JJTHK.

Tema S. PazmHoOKeHHe M HHAMBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

KneTounslii 1uki, WiaM KU3HEHHBIM 1ukn kietkd. MHTepdaza m mutos. Ilpoueccst,
nporekarone B uHTepdaze. Pemnmukanus — peaxknus marpuuHoro cunreza JIHK. Crpoenue
XpoMocoM. XPOMOCOMHBIM Ha0Op — KapHOTHUIl. JMIUIOWIAHBIM M TAIUIOUIHBIM XPOMOCOMHBIE
Habopsl. Xpomatuel. LluTonornuyeckue OCHOBBI pa3MHOXKEHUS U MHAWBUIYAJIBLHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne xnetkn — muto3. Crammm mwurto3a. lIpomecchl, mpoucxopsimmue Ha pasHbIX
CcTaIusaX MUTO3a. bronornaeckuii CMBICII MUTO3A.

[Iporpammupyemasi rubenpb KIETKH — arornTo3.

@opMBl  pa3MHOXKEHMSI OpraHuM3MoB: Oecrojioe ¥ mojoBoe. Bunel Oecronoro
Pa3sMHOXEHMS: JeJICHHE HAaJBOE, MOYKOBAHUE OIHO- M MHOTOKJIETOUYHBIX, CIIOPOOOpa3oBaHuE,
BEreTaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHUPOBAaHHE OPraHU3MOB, €TI0 3HAYCHHUE IJIS
CEJICKIINH.

[TonoBoe pa3MHOXKeEHHE, €ro OTINYUS OT OECIOIOrO.

Meiio3. Craguum meiosza. IIpoueccel, mpoucxoasdimue Ha craausx menosa. [loBenenue
xpoMocoM B Mero3e. Kpoccunrosep. buonornuecknii cMbIC U 3HaYEHUE MEN03a.

I'ameTorenes — npouecc 00pa3oBaHMs MOJIOBBIX KIETOK y JKUBOTHBIX. [losioBBIE JK€ne3bl:
CEMEHHUKU M sSMYHUKHU. OOpa3oBaHuE M pa3BUTHUE IOJOBBIX KJIETOK — raMmer (CrepMaTo30uf,
AWLEKIeTKa) — chepMaToreHe3 U oBoreHe3. (OCOOEHHOCTH CTPOEHHUS SIMLEKIETOK U
cnepmaro3onnoB. Omionorsopenue. [lapreHorenes.

NunuBuayansHOe pa3BUTHE (OHTOTE€HE3). OMOPHOHAIbBHOE pa3BUTHE (PMOpPUOTEHE3).
Otanbl SMOPHOHAIBHOIO Pa3BUTHUS Yy TO3BOHOYHBIX >XHBOTHBIX: JApOOJIEHHE, racTpyJisiuus,
opranoreses. IloctamOpuonanbHoe pa3Butue. TUnbl MOCTIMOPHOHAIBHOIO Pa3BUTHSL: MPSAMOE,
HenpsMoe (JIMYMHOYHOE). BimsiHue cpeasl Ha pa3BUTHE OPraHU3MOB, (DaKTOphI, CHOCOOHBIE
BBI3bIBATh BPOXKIEHHBIE YPOACTBA.

Poct n passutue pacreHnii. OHTOre€He3 IBETKOBOIO PAaCTEHHUS: CTPOECHUE CEMEHH, CTaJun
pa3BUTHS.

JdeMoncTpanum:

TaGnuupl u cxembl: «POPMBI pa3MHOKEHUS OPTaHU3MOBY, «J[BOITHOE OMII0I0TBOpEHUE Y
LIBETKOBBIX pacTeHui», «BereraTuBHOe pa3MHOXKEHHE pacTeHui», «/lenenne kneTkn
Oakrepuit», «CTpoeHHE TOJIOBBIX KIETOK», «CTpoeHHe XpOMOCOMBI», «KIeTOYHBINH LUK,
«Pemmukanua JTHK», «Murtos», «Meiio3», «lIpsamoe n Henpsimoe pa3Buthue», «l'ameToreHes y
MJIEKONUTAIOIINX U YeJIOBEKa», « OCHOBHBIE CTaIUN OHTOTE€HE3a».

ObopynoBaHue: MHUKPOCKON, MHKporpenaparbl «CrepMaTo30ubl MIIEKOIHTAIOLIET0»,
«Sinexknerka Miekonurawoomero», «KapuoknHe3 B KiIe€TKax KOpellka JyKa», MarHUTHas
MoJieNb-anrnKanus «Jlenenue kierkn», moaens JJHK, Moaens Mmeradaznoit XpoMOCOMBI.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JIaGoparophas padora Ne 3. «HaGmonenne MuTO3a B KJIETKaX KOHYHMKA KOpeEIIKa JIyKa Ha
rOTOBBIX MUKpOIIpenapaTax».



Jlabopatopuasi pabora Ne 4. «l3ydeHue CTpPOCHHS TOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenapaTax.

Tema 6. HacieACTBEHHOCTh M H3MEHYMBOCTH OPTaHU3MOB.

[Ipenmer u 3amaum reHetuku. Mcropus pa3BuTUd TIeHETHMKHA. Poiap LHUTOIOTMH U
SMOPHUOJIOTHH B CTAHOBJICHUH TCHETHKHU. BKIJIa pOCCHICKUX U 3apyOSKHBIX YUEHBIX B Pa3BUTHC
reHeTUKH. MeToabl TeHeTHKHA (TUOPUAOJOTUYECKUM, UHUTOTCHETHYECKUH, MOJIEKYJIISIPHO-
reHeTudeckuii). OCHOBHBIC T€HETUYECKHE TTOHATHUS. | eHeTHYecKass CUMBOJIMKA, UCTIONb3yeMasi B
CXEMax CKpEIIMBaHMI.

3aKOHOMEPHOCTH  HACJEIOBaHUs  IPU3HAKOB, ycTaHoOBJIeHHble [. Mennenem.
MoHorubpuaHOe CKpelMBanre. 3aKOH eAMHO-00pa3usi THOpHIOB TIEpBOTo NokoaeHus. [IpaBuio
JOMUHUPOBAHUS. 3aKOH paclieryieHus npu3HakoB. [umore3a umctorhl ramer. [lomHoe u
HEMOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpelMBaHUE. 3aKOH HE3aBUCHMOTO  HACIEIOBaHUS  IPU3HAKOB.
[{utoreHeTnyeckne OCHOBBI JTUTHOPUIHOTO CKpENIMBAaHMS. AHAIM3UPYIOIIEe CKpPEIIMBaHUE.
Hcnonp3oBanne aHATM3UPYIOMIETO CKPEIIMBAHUS Il ONIPEIeTICHUs TeHOTHIIa OCOOH.

CuerieHHoe HacleZoBaHue mpusHakoB. PabGora T. Moprana mno cuemnjieHHOMY
HACJIEIOBAHUIO T'eHOB. HapyllieHne cuerieHust FTeHOB B pe3yJIbTaTe KPOCCUHTOBEPA.

XPpOMOCOMHas TEOPHS HACIEACTBEHHOCTH. | eHETHYECKUE KapThI.

I'enernka noma. XpoMOCOMHOE OIpeeNeHne moia. AyTOCOMBI U MOJOBBIE XPOMOCOMBI.
['omorameTHele W TeTeporaMeTHBIC OpraHM3Mbl. HacliemoBaHWe MPU3HAKOB, CIEIMJICHHBIX C
IIOJIOM.

N3menunBocTh. Buibl ”3MEHUNBOCTH: HEHACIIEICTBEHHAS U HaceACTBeHHas. Posb cpembl
B HCHACJICJICTBEHHOW HW3MEHYHMBOCTH. XapaKTEPUCTUKA MOJU(PUKAIMOHHON W3MEHUYHUBOCTH.
Bapuanuonssiii psa 1 BapuanronHas kpuBas. Hopma peakuuu npusHaka. KoauuecTBeHHbIE U
KaueCTBEHHBIC MPU3HAKU U WX HOpMa peakinu. CBoMCTBAa MOAU(PUKAIIMOHHON N3MEHUNBOCTH.

HacnencTBeHHas, WM TeHOTHIIMYECKAas, N3MEHYNBOCThE. KoMOMHATHBHAS M3MEHUYUBOCTD.
Meiio3 W MOJOBOM TpolleCC — OCHOBAa KOMOWHATHBHOM W3MEHUMBOCTH. MyTalnoHHas
n3MeHYnuBOCTh. Kiaccudukanus wmyTarnuii: reHHbIE, XPOMOCOMHBIC, T€HOMHBIE. YacTtoTa u
MPUYMHBI MyTanuid. MyTareHHbsie (HakTopbl. 3aKOH TOMOJIOTHYECKUX PSAJOB B HACIICICTBEHHOU
n3meHunBocty H. . BaBunosa.

BuesnepHas HacneACTBEHHOCTh U U3MEHUYHUBOCTD.

I'eneruxka uenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOJIbI T€HETHUKH 4YEIOBEKa:
T€HEAJOTHYCCKUM, OJIM3HEIOBBIM, IUTOTCHETHYECKHH, OWOXMMHYECKUH, MOJIEKYJISIPHO-
reHetndeckuii. COBpPEMEHHOE OIpeJeieHue T'€HOTHUIIA: IOJHOT€HOMHOE CEKBEHHPOBAHME,
T€HOTHIIUPOBaHKE, B TOM umcie ¢ nomoibio IT[P-ananu3a. HacnencTtBennble 3aboieBaHUs
YeJIoBeKa: TEHHbIe O0Je3HHM, OOJE3HM C  HACIACACTBEHHOH  IPEApacIioioKeHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaTuueckue M TeHepaTHBHbIE MyTaluu. CTBOJOBBIE KIIETKH.
[TpuHnume! 310poBoro odpasa KU3HHU, JUATHOCTUKH, TPO(PHIAKTHKA U JICUEHUS T'eHETHYECKUX
Oone3Heil. MeauKo-TeHeTUYECKOe KOHCYJIbTUPOBAHME. 3HAYCHHE MEIAUIIMHCKONW T€HETHUKU B
MPEIOTBPAILIEHUH U JICYCHUU TeHETUYECKUX 3a00JIeBaHUI YeTTOBEKa.

JdeMoncTpanum:

Ioptpetsi: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-
Pecorckuii, H. Y. BaBuios.

Tabmuiel u cxeMbl: «MOHOTHOPUIHOE CKpPEIIMBAHUE U €ro IIUTOTeHEeTHYeCKas OCHOBAY,
«3aKOH pacHICIUVICHHs] M €ro IUTOTeHETUYEeCKas OCHOBa», «3aKOH YHCTOTBI TaMeT»,
«urnbpunnoe ckpemuBanue», «lLuTonornyeckue OCHOBBI AUTHOPUIHOTO CKPEIIMBAHUS,
«Menosz», «B3zanmoaeicTBue amuielbHbIX T€HOBY, «I €eHETUUECKUE KapThl pACTEHUM, )KUBOTHBIX
U 4YenoBekay, «l'eHeTuka moja», «3aKOHOMEPHOCTU HACJIEAOBAHMS, CLEIUIEHHOTO C IOJIOMY,
«KapuoTunsl uenoBeka © IKMBOTHBIX», «Bumsl wu3meHunBocTH», «MoaudukaimoHHas
M3MEHUUBOCTHY, «HacnemnoBanue pesyc-gaktopay, «['eHeTuka rpynm KpoBu», «MyTallmoHHAs
H3MCHUYHUBOCTEY.



O6opynoBanue: Mojaenu-anmmInkanuu «MoHoOTHOpHUIHOE CKpemuBanue», «HemomHoe
JOMUHUpOBaHUeY, «/urnbpuanoe ckpemmBanue», «llepekpéct XpomMocom», MHUKPOCKON U
Mukpomnpenapar «Jpo3zodmia» (Hopma, myTanuu (GopMbl KPBUILEB M OKPACKH Tena), Tepoapuit
«I"'opox moCceBHOM».

JlabopaTopHble U NPAKTHYEeCKHE PadOThI:

JlabopartopHast pabora Ne 5. «M3y4ueHue pe3yIbTaTOB MOHOTUOPUTHOTO U JUTHOPHU THOTO
CKpeIIMBaHusl Y Ap030(UIIbl Ha TOTOBBIX MUKPOTIpErapaTaxy.

JlabopartopHast padora Ne 6. «M3yueHre MOAM(PHUKAIIMOHHON H3MEHUYUBOCTH, TTOCTPOCHHE
BAPUALIMOHHOTIO PsAia U BApUALIMOHHON KPUBOI.

JlaGoparopnasi pabora Ne 7. «AHanM3 Myranmmid y JApo30QHIBI Ha TOTOBBIX
MHKpOIIpernapaTaxy.

[IpaxTueckas padbota Ne 2. «CocTaBieHre U aHAJIN3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cenekuusi oprann3moB. OCHOBBI O0HOTEXHOJIOTHH.

Cenekius Kak HayKa U MPOIECC. 3apOKICHUE CENeKIIMU U JoMecTukarus. Yuenue H. U.
BaBuioBa o 1meHTpax NPOUCXOXKIEHUS W MHOrooOpasus KyJIbTYpHBIX pacTeHuil. LleHTpsI
MPOUCXOKACHUS JOMAIIHUX KUBOTHBIX. COpT, TOpOQ, IITAMM.

CoBpeMeHHBIC METOJbI CENEKIMU. MacCOBBIM M MHIWBHUAYaIbHBI OTOOPHI B CEJIEKIIMH
pacTeHu W KUBOTHBIX. OlleHKa dKCTepbepa. bIM3KopoACTBEHHOE CKpEIMBaHUE — WHOPHIUHT.
Uucras muaua. CkpenuBaHue 4YHCTHIX JuHUN. [ereposuwc, wim TUOpHAHAS cuja.
HeponctBennoe ckpemmBanue — aytOpuauar. OtnanéHHas ruOpummsaus U e€ yCIeXH.
HckyccTBEHHBIM MyTareHe3 M IMOJy4YeHUE MOJUIUIOUJOB. JlOCTHIKEHUS CEJIEKIHUH PACTEHHIA,
YKUBOTHBIX 1 MUKPOOPTaHNU3MOB.

buoTtexHonorus kak oTpacib NPOU3BOJCTBA. ['€HHAs WHXKEHEpHUsA. OTalbl CO3JAHUS
pekomOunantHor JIHK wm Ttpancrennsix opranm3moB. Kierounas wumxenepusi. Kierounsie
KyJbTypbl. MUKpPOKIOHAJIBHOE Pa3MHOXKEHUE pacTeHni. KiloHupoBaHue BBICOKONPOAYKTHBHBIX
CEIbCKOXO3SMCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHEe M ITHYeCKue mnpodimembl. MO —
TFeHEeTUYECKU MOIU(ULIPOBAHHBIE OPTaHU3MBI.

JleMoHCTpanuu:

[Toptpetsr: H. U. BaBuiios, 1. B. Muuypun, I'. /. Kapnieuenko, M. @. IBaHOB.

Tabmuipel u cxembl: kapta «LleHTpbl HPOMCXOXKIEHUS M MHOT00Opasusi KyJbTYpPHBIX
pactenuii», «llopoasl noMamHuX XUBOTHBIX», «CopTa KyJIbTYpPHBIX pacTeHUD», «OTaan€HHas
rubpunmzamus», «Paborel akamemmka M. @. HBanoBay, «l[lomumiongus», «OOBEKTHI
ouorexHonorun», «Kinerounole KylbTypbl U KIOHHpOBaHUe», «KOHCTpyupoBaHHE U MEpeHOC
TE€HOB, XPOMOCOMY.

O6opynoBaHue: MYJSKH IJI0JOB U KOPHEIUIOAOB AMKUX (OPM U KYyJIBTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX035IICTBEHHBIE PACTCHHSI.

JlaGopaTopHble H IPaKTUYecKue padoThbi:

Dkckypeusi « OCHOBHBIE METOABI U JOCTIDKEHUS CEJIeKIMU PACTeHUH M >KMBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIHUIO, TIIEMEHHYIO (pepMy, COPTOUCIBITATEIbHBIA YYacCTOK, B TEIUIMYHOE
XO035IICTBO, TA0OPATOPHUIO arPOYHUBEPCHUTETA WIIM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. DBoIOLIMOHHAS OMOJIOTHS.

[Ipeanochiky BO3HMKHOBEHHUS 3BOJIIOIMOHHOW TEOPUU. ODBOJIOLMOHHAS TEOpUs U €€
MeCTO B OMOJIOTHHU. BiusiHIE SBONIOIIMOHHON TEOPHH HA pa3BUTHE OMOJIOTHH U JPYTHX HAYK.

CBuIETENbLCTBA HBONIONMM. IlaIeOHTONIOTHYECKHE: ITOCHIEIOBATENLHOCTh IMOSIBJICHUS
BHJIOB B MAJICOHTOJIOTMUECKOM JIETOMUCH, TIepeXoaHbie ¢popMbl. buoreorpadudeckue: cXoacTBO
U paznuuue GayH u GIop MaTePUKOB U OCTPOBOB.

DOMOpPHONIOTUYECKHEe: CXOJACTBA M Pa3Nu4usi dMOPHOHOB Pa3HBIX BUIOB MO3BOHOYHBIX.
CpaBHI/ITCHBHO-aHaTOMI/I‘-IeCKI/ICZ T'OMOJIOTMYHBIC, AaHAJIOTHYHBIC, pYI[I/IMeHTapHI:Ie OpFaHLI,



aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHYECKHE: CXOJCTBO MEXaHHW3MOB HACJIEICTBEHHOCTH U
OCHOBHBIX METa0OJMYECKUX MyTEH Y BCEX OPraHU3MOB.

OpomtonmonHas teopust Y. JlapBuna. Ilpennoceuiku BO3HUKHOBEHMS JAapBUHU3MA.
JIBIDKyIIME CHJIBI  OBOJIIOUMH BUAOB 10 JlapBuHy (M30BITOYHOE pasMHOXKEHUE NpU
OTPaHUYECHHOCTH PECYpCOB, HEONpenenEHHas H3MEHYHMBOCTh, OOpph0a 3a CyIIecTBOBaHHE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Bomonuu (CTO) u e€ 0oCHOBHbIE MOJIO0KEHHUS.

MuxkposBosntonus. [lomynanus kak eIuHULA BUAA U BOJIIOLUU.

JBuoxkymue cuibl ((akTopbl) 3BOJIOLMU BHJIOB B mpupoje. MyTallMOHHBIN Ipolecc u
KOMOWHATHBHAs W3MEHUMBOCTh. [lomymsumoHHele BOJMHBI M apeiid renoB. Wzomsmus u
MUTPALIUSL.

EctectBennsiii 0TOOp — HampaBisiouuil ¢gaktop 3BoiOLUU. DPOPMBI €CTECTBEHHOIO
otbopa.

[Iprcnoco0aeHHOCTh OPraHu3MOB Kak pe3yJsbTaT 3Bosonuu. [Ipumepsl npucrnocoOnenuit
y Opranu3mMoB. ApoMop(}o3bl U UIN0-aJaNTaALIUH.

Bun u BupooOpasoBanue. Kputepun Buma. OcHoBHbIe (GOpPMBI BHI000pa30BaHUS:
reorpapuuecKkoe, 3K0JI0rHIecKoe.

MaxkposBomonus. @opMbl 3BOTONUK: (GUIETUYECKas,, TUBEPreHTHAas, KOHBEPreHTHas,
napamiensHas. HeoOparumocTs 3Bomonuu.

[IpoucxoxaeHne  OT  HECNENHAIM3UPOBAHHBIX  TPEIIKOB. [Iporpeccupyromas
crienuanu3anus. AarnTUuBHAS paIdaIus.
JdemoncTpaumnm:

[Toptpetsr: K. Jlunnei, XK. b. Jlamapk, Y. dapsun, B. O. Koanesckuii, K. M. bap, D.
I'ekxens, @. Mromiep, A. H. CeBepiios.

Tabmuubpl u cxembl: «Pa3BUTHE OpraHWYeckoro wMupa Ha 3emiie», «3apOobIIn
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukc», «DopMbl OOppOBI 32 CYyIIECTBOBAHUEY,
«EctectBennbiii  otbop», «MHOTOOOpaswe CcopToB pacTeHuid», «MHoOroobpasue Mmopos
YKUBOTHBIX», «ITomynsumy, «MyTaunonHas U3MEHYUBOCTBY, «Apomopdo3b1»,
«Mnuoananranun», «OO0mas aereHepauus», «JBwkymue cuiisl 3Bomonun», «Kapra-cxema
Mapmipyta nyremectsus Y. Jlapsuna», «boprba 3a cymiectBoBanue», «lIpucnocobieHHOCTH
opranu3MoBy, «I'eorpaduueckoe Bia000pa3oBaHue», « IKOJIOTUIECKOE BUI000PAa30BAHUEY.

O6opynoBaHue: KOJUIEKIMS HACEKOMBIX C Pa3MYHBIMU THUIIAMH OKpPAcKu, HAOOp IJI0I0B U
ceMsiH, KoJutekuust «IIpumMepsl 3alUTHRIX MPUCTIOCOOTICHUM Y KUBOTHBIX», MOAETh «OCHOBHbBIE
HaIpPaBJICHUS YBOJIIOLUNY, 00bEMHAs Moieb «CTpOeHUE TOJIOBHOTO MO3ra O3BOHOYHBIX).

buoreorpaduueckass kapra Mupa, KoJuleKIus «DOPMBI COXPAHHOCTH HCKOIAEMBbIX
KUBOTHBIX U PACTEHMI», Monenb anmumkanus «llepekpéct xpoMocom», BIaKHbIE Mpenaparhbl
«Pa3Butne Hacexkomoro», «Pa3BuTme nArymkm», MukKpornpenapat «Jlpozoduna» (HOpMa,
MyTaluu (GOpMbI KPbUIHEB  OKPACKH Tela).

JlaGopaTopHble M IpaKTUYecKue padoThbi:

Jlabopatopnas padora Ne 1. «CpaBHeHHE BUIOB 110 MOPPOIOTUIECKOMY KPUTEPHUIO).

Jlabopatopuass pabora Ne 2. «OmmcaHue TPUCIIOCOONEHHOCTH OpraHu3Ma ©u €
OTHOCUTEIILHOT'O XapaKTEPay.

Tema 2. Bo3HMKHOBeHME M pa3BUTHE )KU3HU Ha 3emJie.

JloHayuHble MpEACTABICHUS O 3apOXKIACHUMU KU3HU. HayuyHble rUnoTe3sl BOSHUKHOBEHMS
KU3HU Ha 3emuie: aOMoreHe3 M MaHCIepMus. XUMHUYecKas SBONIONUS. AOHOTeHHBIN CHUHTE3
OpPraHMYECKUX  BEIIECTB W3 HEOPraHMYECKUX. OKCHEPUMEHTAIBHOE  MOATBEPKJCHUE
XUMHUYECKO sBomony. HadanpHble sTanbl Ouonornyeckoi aomtonuu. ['umoreza PHK-mupa.
dopmupoBaHue MEMOpPaHHBIX CTPYKTYP U BO3HHKHOBEHHE MPOTOKJIETKH. [lepBble KIETKH U UX
sBoMOLMA. DOPMUPOBAHNE OCHOBHBIX IPYIII KUBBIX OPraHU3MOB.



PasButne xu3Hum Ha 3emsie 1o o9paM U 1nepuogaM. Karapxeil. Apxeiickas u
nporepo3oiickas dpbl. [laneosolickas 3pa u e€ mNepuoibl: KeMOPHICKUH, OpPIOBUKCKUM,
CUJIypUHCKUH, IEBOHCKUH, KAMEHHOYTOJIbHBIN, IEPMCKHMN.

Me3o3o0iickas 3pa U €€ Iepruoabl: TPUACOBBIN, FOPCKHI, MEJIOBOM.

Kaiino3oiickas 3pa 1 €€ nepuobl: MaJeOreHOBbI, HEON€HOBbBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuKa KiuMaTa M IeoJIoTMYecKUX IpoueccoB. OCHOBHBIE 3Tambl ABOJIIOLUU
pPacTUTENILHOTO W JKUBOTHOTO MHUpa. ApomMopdo3bl y pacTeHHid M KUBOTHBIX. llosBnenwe,
pacuBeT ¥ BBIMUPAHUE IPYIII )KUBBIX OPIaHU3MOB.

Cucrema opraHM4ecKOro Mupa Kak OTpakeHue 3BoJoLnuU. OCHOBHBIE CHCTEMAaTHUYECKUE
IpyIIIBl OPraHU3MOB.

OBojirOIMS  yeloBeKa. AHTpPOMOJOrMs Kak Hayka. Pas3BuTue mpencTaBieHHH O
MIPOUCXOXICHUN yenoBeka. Metoapl n3ydeHus anrponoresesa. CXoJCcTBa U pa3inyus 4eloBeKka
1 ’KUBOTHBIX. CHCTEMATHUECKOE MOJI0KEHNE YETOBEKa.

JBuxymue cuibl  (paxkTopsl) aHTpomoreHe3a. HacnenacTBeHHass HW3MEHUUMBOCTh U
ecTeCTBeHHbIN 0TOOp. OOIeCTBEHHBIN 00pa3 )KU3HHU, U3TOTOBJIEHUE OPYJIUHN Tpy/Ja, MBILIUICHHE,
peub.

OcHOBHBIE CTagUU M BETBU HBOJIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YeToBEeK yMebli,
UYenosek mnpsmoxondamuii, YenoBek HeaHaepranbckuii, Yenoek pasymubiii. Haxonkn
HCKOMAaeMbIX OCTaTKOB, BpeMsl CYIIECTBOBaHHUS, 00JIACTh PAaCHpPOCTpaHEHUs, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 KU3HHU, OPYIUS.

UYenoseueckne packl. OCHOBHBIE OOJBIINE Pachl: €BpOINEOUIHAs (€Bpa3HiicKas), HETpo-
aBcTpajioujiHasi  (9KBaTOpHalibHAasi), MOHTOJOMAHAs  (a3MaTCKO-aMepuKaHcKas).  YepTsl
MPUCIIOCOOICHHOCTH TMpPEJICTaBUTENIe YENOBEYECKHX pac K YCIOBUSAM CYIIECTBOBAHUS.
EnunctBo yenoBeveckux pac. Kputuka pacusma.

JdemoHncTpauuu:

[Toptpetsr: @. Penu, JI. [Tactep, A. . Onapun, C. Muinnep, I'. FOpu, Y. [lapBuH.

Tabmuupl u cxembl: «Bo3HukHOBeHHE COTHEYHON CHCTEMBbI», «Pa3BUTHE OpraHMYECKOro
mupa», «PacturenpHas kieTka», <«KuBoTHas kierka», «lIpokapuornueckas KieTkay,
«CoBpeMeHHasl CHUCTeEMa OPraHMYEeCKOro MHpa», «CpaBHEHHME aHATOMUYECKHUX YEPT CTPOCHUS
YelloBeKa M 4YeJI0BEKOOOpas3HbIX 00e3bsiH», «OCHOBHBIE MECTa MajeOHTOJOTHUYECKUX HAXOJOK
MPEAKOB COBPEMEHHOr0 4YeloBekay», «JllpeBHeimne mroau», «JlpeBHue mogm», «llepBbie
COBPEMEHHBIE JIIOAN», «HenoBeueckue pacb».

O6opynoBanue: wmynsiku  «lIpoucxoxaeHue denoBeka» (OIOCTBI  aBCTPAJIONUTEKA,
MUTEKAaHTPOIa, HeaHJepTalblia, KPOMAaHbOHIIA), CICHKU WIK M300paKeHHUs KaMEHHBIX OpYIuil
MEepBOOBITHOTO YeJOBeKa (KaMHH-YOMIEPHl, pyousa, ckpebiia), reoXpoHOIorhuYecKas Tabmuia,
KoJuteKusl «@OpMbl COXPAaHHOCTH UCKOMIAEMBIX KUBOTHBIX U PACTCHUII.

JlaGopaTopHble H IPaKTUYecKue padoThbi:

[Ipaktnyeckas padora Ne 1. «/3ydeHue nCKOMAaeMbIX OCTATKOB PACTEHUH U )KUBOTHBIX B
KOJUIEKLIHSAX).

DKcKypeusi « BOJIIOLUS OpPraHMYECKOro Mupa Ha 3emuie» (B €CTEeCTBEHHO-HAYUHBIM WU
KpaeBeI4ecKuil My3ei).

Tema 3. Opranu3mMbl H OKpPYKaOIAs cpeaa.

OKojorusi Kak Hayka. 3aJaud W pasfesbl dKOJIOTMH. MeToasl  3KOJIOrM4eCcKHX
UCCIIEIOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOT0 UEJIOBEKA.

Cpensl  oOMTaHUS ~ OpPraHU3MOB:  BOJHAs,  HA3eMHO-BO3AYyILIHAs,  ITOYBEHHasd,
BHYTPHOPraHU3MEHHA.

Okonornyeckue (akropel. Kiaccudukanus skonorndeckux (akTopoB: aOHMOTHYECKHE,
OMOTHYECKHE U aHTPOIIOreHHbIE. JlefCTBHE IKOOTHUECKUX (DAKTOPOB HA OPTaHU3MBI.

AbGuoTtnueckne  (akTOpbl:  CBET, TeMIepaTrypa, BIWKHOCTb.  DOTONEPUOIAU3M.
[TpucnocoOieHns Opranu3MoB K JICHCTBUIO aOMOTUYECKHUX (haKTOPOB. bruonoruueckue puTMel.



buotnueckne  Qakropel. Buasl  OHOTHUECKMX  B3aMMOJCHCTBHIA:  KOHKYPEHIIHSA,
XHMITHUYECTBO, CMMONO03 U ero ¢opmsl. [lapazutusm, Koomepanus, MyTyaan3M, KOMMEHCAITN3M
(KBapTUPAHCTBO, HAXJEOHUYECTBO). AMEHCATM3M, HEUTpanu3M. 3HaueHHE OUOTUYECKHUX
B3aMMO/ICHCTBHIA ISl CYIIIECTBOBAHUS OPTaHMU3MOB B IPUPOIHBIX COOOIIECTBAX.

OKOJIOrM4eCKHE XapaKTEpUCTHUKU NOmyssiuuu. OCHOBHBIE IOKAa3aTeNW MOMYJISLUU:
YHUCJIEHHOCTb, IUIOTHOCTh, POXAAEMOCTb, CMEpPTHOCTb, NPUPOCT, MUrpauusd. JuHamuka
YHUCJIEHHOCTHU MOMYJISILUU U €€ peryJisuusl.

JdemoHncTpaumnu:

[optpetsi: A. 'ym6onbar, K. @. Pynse, O. ['ekkens.

Tabmuuer u cxemsl: kapra «[Ipupoansie 30Hb1 3eMum», «Cpeasl OOMTaHUS OPTaHHU3MOBY,
«Dotonepuoguzmy», «llomynsaum», «3aKOHOMEPHOCTH pPOCTAa YHCIEHHOCTH MOMYJSALUN
uHpy3opun-Typenpkny», «[lumessie nenm».

JlabopaTopHble U NPAKTH4YEeCKUE PAadOThI:

JlabopatopHas padora Ne 3. «Mopdomoruueckre 0COOEHHOCTH PAaCTEHUI U3 Pa3HBIX MECT
oOuTaHUA.

JlabopatopHas pabota Ne 4. «BnusiHre cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEYCay.

[Tpaktuueckas padota Ne 2. «Iloacd€r mIOTHOCTH MOMYJISAINI pa3HBIX BUOB PACTCHHIN.

Tema 4. CoolOmecTBa M 3K0JI0IHYECKHE CHCTEMBI.

CooOmiectBo  opraHuzmMoB  —  OuwoneHo3.  CTpykTypbl — OHOLIEHO3a:  BHJOBAsd,
MIPOCTPAaHCTBEHHAsd, Tpodudeckas (numiesas). Bunpi-nomuHanTel. CBA3u B OMOLIEHO3E.

Dkonorudeckue cucreMmbl (3kocuctemsl). I[lonstue 006 sKkocucreMe U OMOreoleHO3E.
OyHKIIMOHATBHBIE KOMIIOHEHTBI JKOCHUCTEMBI: TPOAYIEHTHI, KOHCYMEHTBI, PEIyIEHTHI.
KpyroBopoT BemecTB M MOTOK 3HEPrud B IKocucteMe. Tpoduueckuwe (muieBbie) YPOBHU
skocucteMbl. IlumeBbie nenu u cetu. OCHOBHBIE IOKa3aTelNH 3KOCUCTEMBI: OHoMacca,
MPOAYKIHS. DKOJIOTHYECKHE MHUpaMUAbL: MPOAYKIUHU, YUCIEHHOCTH, Ouomaccel. (CBoicCTBa
9KOCHCTEM: YCTOMYMBOCTb, CaMOperyJsius, pazputue. CyKieccus.

[IpupogHbie 3KOCUCTEMBI. JKOCHUCTEMBI O03€p W pEK. DKOCHCTEMa XBOWHOrO WIIU
LIMPOKOJIMCTBEHHOT O Jieca.

AHTpPOIIOT€HHBIE KOCUCTEMBI. ATPOIKOCUCTEMBI. YpOOosKOocHCcTeMbl. buonornyeckoe u
XO035IIICTBEHHOE 3HaYCHHE arpO3KOCHUCTEM U YPOOIKOCUCTEM.

buopasnoobpasue kak (akrop ycroitunBoctu 3kocucteM. CoxpaHeHHEe OMOJIOrHYECKOro
pa3zHooOpa3us Ha 3emiie.

Yuenue B. U. Bepuanackoro o omochepe. I'panuripl, coctaB U CTpykTypa Omochepsl.
XKuoe BemectBo u ero ¢ynkiuu. OcobeHHocTH Ouocdeprl Kak TI00aIbHOM SKOCHUCTEMBI.
JluHamuueckoe paBHOBeCHE U 0OpaTHas CBs3b B Onocdepe.

KpyroBopoTsl BemiecTB U OHOT€OXMMUYECKUE IUKIIBI DJIEMEHTOB (yriepoia, a3ora).
3oHanbHOCTH Ouochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Onochepe 3emnu. AHTponoreHHsie u3meHeHus B 6uocdepe. ['odanpHbIe
JKOJIOTMYECKUE TIPOOIEMBI.

CocyecTBoBaHKE MPUPOBI U yenoBeuecTBa. CoxpaHeHHe OMOpa3HO0Opa3us Kak OCHOBA
ycroifunBoctu 6uochepsl. OcHOBa pallMOHAIBLHOIO YIPABIEHUS MPUPOJHBIMHU pecypcaM U UX
ucnoib3oBaHue. JlocTwkeHus: GMOJIOrMU U OXpaHa IPUPOIbI.

JdeMoncTpanum:

IToptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. UI. Bepranckuii.

Tabmuuel u cxemsl: «Ilumebie nenu», «buoueHo3: cocTaB u cTpykTypa», «IIpupoaHsie
cooOmmectBay, «llemn mnuranusy, «OKomoruueckas mnupamuga», «buocdepa u yenoBex»,
«OKOoCcUCTeMa IIUPOKOJUCTBEHHOTO Jieca», «IKOocUCTeMa XBoifHoro jeca», «buonenos
BojloéMa», «ArporeHo3», «lIpumepHble aHTPONOreHHblE BO3IACUCTBUS Ha IPUPOIY»,
«BaxHeime MCTOYHMKHM 3arps3HEHUs BO3/yXa M TIPYHTOBBIX Boa», «llouBa — BakHelIas
cocTasisitolias ouocheps», «DakTopsl Aerpagannu No4By, «IlapHUKOBBINA P heKT», «DPaKTOpbI
PanmoaKTUBHOTO 3arps3HeHus Onocgepsl», «O0mas cTpykrypa ouocheps», «Pacnpocrpanenue



KHU3HU B Onocdepey, «O30HOBBINA dKpan Ouocheps», «KpyroBopor yriepona B Guochepey,
«Kpyrosopor azora B Ipupoae».

ObopynoBanue: MO/IETb-aNIIINKAL U «Tunuunele OMOIICHO3BI», repbapuii
«PactutenpHple  cooOmiecTBa», Kouiekuuu — «buomeno3y», «Bpemutenn — BaxHEHIIHMX
CEeNTbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuil ¥ KOJUIGKIMH pAcTeHUH ¥ >KUBOTHBIX,
MIPUHAUIeKAIME K Pa3HBIM JKOJIOTMYECKUM I'pyIIaM OJHOro Bujaa, KpacHas kHura Poccuiickoin
®denepannu, U300paxeHUs] OXpPaHIEMbIX BUJOB PACTEHUN U KUBOTHBIX.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHMA ITPOI'PAMMBI 110 BUOJIOTMM HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA30OBAHUA

Cornacho ®I'OC COO, ycranaBiuBaloTcsd TpeOOBaHUS K pe3ysibTaTaM OCBOEHUS
00yYaroIUMUCs MPOrpaMM CpeIHEro oo0mero o0pa3oBaHus: JINYHOCTHBIM, METAIIPEIMETHBIM U
IMPECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType AMYHOCTHBIX pe3yJIbTATOB OCBOCHHUs mpeamera «buosiorus» BbIIEIEHBI
CIIEIYIOIIME  COCTaBISIOLIME: OCO3HAaHHWE OOydYalolMMHUCS  POCCUHCKOM  IpakIaHCKOM
UJEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSTEIBHOCTH U CaMOOINpEAETIEHHUIO,
HaaIu4yue MOTHBAIlUHU K 06y‘-I€HI/II-O 6I/IOJ'IOFI/II/I, OEJICHAIPaBJICHHOC PpPa3BUTUC BHYTPCHHHX
yOEKJEHUHM JTMYHOCTH Ha OCHOBE KIIFOUEBBIX IIEHHOCTEH M MCTOPUYECKUX TPaJULUN pa3BUTHUS
OMOJIOTMYECKOr0 3HAHUS, TOTOBHOCTh U CIIOCOOHOCTh OOYYaroIIMXCs PYyKOBOJCTBOBAThCS B
cBOEH JCATCIBbHOCTH OEHHOCTHO-CMBICJIOBBIMHU YCTaHOBKaMH, MNpuCymunumMu CHUCTEMCEC
OMOJIOTMYECKOTO 00pa3oBaHMs, HAIWYHE HKOJOTHYECKOTO TPABOCO3HAHUS, CIIOCOOHOCTH
CTaBUTh LCJIU U CTPOUTH )KU3HCHHBIC ITJIAHBI.

JImgaHOCTHEIE pPE3YIbTAaTbl OCBOCHHA IMMPEAMCTA «bnomornsay JOCTUT'AOTCI B C€AUMHCTBE
yqe6H01‘/'I M BOCHUTATEIbHOM ACATCIIBHOCTH B COOTBECTCTBHU C TpaJUIIVOHHBIMU pOCCI/IﬁCKI/IMH
COINMOKYJIBTYPHBIMH, UCTOPUUYCCKUMHU U JYXOBHO-HPABCTBCHHBIMHU ILICHHOCTAMU, MMPHUHATBIMU B
oOmiecTBe MpaBUJIaMH W HOPMaMH IMOBEAEHUS U CIIOCOOCTBYIOT IpOIEcCcCaM CaMOIlO3HAHUS,
CaMOBOCITUTAaHUSI U CaMOPAa3BUTHS, Pa3BUTHS BHYTPEHHEH MO3UIMHU JIMYHOCTH, MATPUOTHU3MA,
YBaXXEHUSI K 3aKOHY M TNPaBOMOPSAKY, YEJIOBEKY TpyAa M CTaplieMy IMOKOJIEHHIO, B3aMMHOIO
yBaXXeHHUs, OEpeKHOro  OTHOIIEHHWS K  KyJIbTypHOMY  HacleIui0 M TpaJulusM
MHOTOHAIIMOHAJIBHOTO Hapoxaa Poccuiickoi denepanuu, NpUpoe U OKPYKarollen cpene.

JIM4HOCTHBIE pe3yJIbTaThl OCBOEHUS y4eOHOro mpeamera «buonorus» A0IKHBI OTpaxarhb
TOTOBHOCTh M CIOCOOHOCTH O0Y4arolUXCsl pPyKOBOJICTBOBATHCS C(HOPMHUPOBAHHONW BHYTPEHHEU
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpHUEHTAllMii, MO3UTUBHBIX BHYTPEHHHUX
yOXKICHUM, COOTBETCTBYIOIUX TPAAUIMOHHBIM ILIEHHOCTSIM  POCCHUHCKOro  OOIIEecTBa,
paciiupeHe >KU3HEHHOT'O OIbITa M ONBITa JESITENbHOCTH B IMPOIECCEe peal3allid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN I€ATEIHbHOCTH, B TOM YHCJIE B YACTH:

1) rpakaaHCcKOro BOCIMTAHUS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOW MO3UIMH  OOydYarolmerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'0 4JIeHa POCCHICKOT0 OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX IpaB M OOS3aHHOCTEH, yBaKEHHWE 3aKOHa U
MIPaBOIIOPSIIKA;

TOTOBHOCTh K COBMECTHON TBOPYECKOH JEATEIHHOCTH MPHU CO3/IaHUHU Y4EOHBIX MPOEKTOB,
pelieHny y4eOHBIX U MMO3HABATEIbHBIX 33124, BHITIOJTHEHUN OMOJIOrHUECKUX KCIIEPUMEHTOB;

CIOCOOHOCTh  OTpPENeNIATh COOCTBEHHYIO MO3MLHI0 110 OTHOUIEHHIO K SBJICHUSAM
COBPEMEHHOM KHU3HU U OOBSICHATH €€;

yMEHHE YYHUThIBaTh B CBOMX JEHCTBUSIX HEOOXOAUMOCTh  KOHCTPYKTHBHOI'O
B3aUMO/ICHCTBUS JIIOJIEH ¢ pa3HbIMHU yOeXKACHUSAMHU, KyJIbTYPHBIMH IIEHHOCTSIMHU M COIIMATLHBIM
MI0JIOKEHHUEM;

TOTOBHOCTh K COTPYJAHHUYECTBY B TMIPOIECCE COBMECTHOTO BBHITIOTHEHUS YUeOHBIX,
MO3HABATENbHBIX M HCCIEAOBATENbCKUX 3a/lad, YBAKUTEIBHOTO OTHOIIEHHS K MHEHHIO
OIITOHEHTOB MPH 00CYXAEHUH CIIOPHBIX BOPOCOB OMOJIOTUYECKOTO COIEPIKAHUS;

TOTOBHOCTb K TYMAaHUTAaPHOU U BOJOHTEPCKOU JIEATEIbHOCTH;

2) NaTpuOTHYECKOr0 BOCIIUTAHUSA:



c(hOPMUPOBAHHOCTH POCCHICKON I'PaXKTAHCKOW MICHTUYHOCTH, TATPUOTHU3MA, YBAKCHHSI K
CBOEMYy HapoOJy, 4yBCTBa OTBETCTBEHHOCTHM Iiepel POIMHON, rOopAoCTH 3a CBOW Kpai, CBOIO
PonuHy, cBOH 53bIK U KyJbTYpY, IPOILIOE U HACTOSIIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHHE K MPUPOJAHOMY HAclIeAUI0 U IAaMATHUKAM IPUPOJIBL,
JNocTUKEHUsIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIOCOOHOCTh OIICHMBATh BKJIAJ POCCHICKHX YUYEHBIX B CTAHOBJCHHUE W DPa3BUTHE
OnosIOTHY, MOHUMaHUS 3HAYCHHUSI OMOJIOTUN B TIO3HAHUH 3aKOHOB IPHUPOJIBI, B )KU3HU YEIOBEKa U
COBPEMEHHOT'0 00IIECTBA;

uaerHas yoe:x IEHHOCTh, TOTOBHOCTB K CITy)KEHHIO U 3ammrte OTedecTBa, OTBETCTBEHHOCTh
3a ero cynp0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHHUS:

OCO3HAHME JYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/Ia;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBEJCHMUS;

CIIOCOOHOCTH OIICHMBATh CUTYallMI0 M IMPUHHUMATh OCO3HAHHbBIE PEIIECHUs, OPUEHTUPYSACH
Ha MOPaJIbHO-HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJa B TOCTPOECHUE YCTOMUMBOIO OyAyIIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOMUM pOAMTEISIM, CO3JaHHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO NMPHUHSTHSA LIEHHOCTEW CEMEWHOM KM3HU B COOTBETCTBUHU C TPaJWLHUSMHU HapOJOB
Poccun;

4) 3cTeTMYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYasl ICTETUKY ObITa, HAYYHOI'O M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAA, OOLIECTBEHHBIX OTHOIICHHUI;

IMOHUMAHHE SMOLMOHAIBHOTO BO3JACHCTBUS KUBOM IPUPOBI U €€ IEHHOCTH;

TFOTOBHOCTh K CaMOBBIP@&KEHHIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMIICHHE IPOSIBIATH
KauecTBa TBOPUYECKON JTUYHOCTH;

5) ¢usuueckoro BocnuTaHus, (OPMHUPOBAHUA  KYJIbTYPbl 310POBbS M
IMOLMOHAJIBHOIO 0JIArOIOJIYyYHs:

MOHMMAaHKEe U peanu3alus 3J0pOoBOro U 6e30macHoro odpasa >KM3HH (30pOBOE MUTAHHE,
cOOJI0/IEHHE TUTHEHUYECKUX MPaBWJI U HOPM, cOalaHCUPOBAHHBIN PEKUM 3aHATHH M OTHbIXA,
perynsipHas ¢u3MyYecKass AaKTHUBHOCTb), OEpeKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOI'O
OTHOIICHUS K COOCTBEHHOMY (PU3MUECKOMY U IICUXUYECKOMY 3JI0POBBIO;

MMOHMMAaHHe LEHHOCTH MpPaBWJI WHAUBUAYAIbHOTO M KOJUIEKTUBHOIO O€30MacHOro
MOBEJICHUS B CUTYalUsIX, YTPOKAIOIIMX 3I0POBbIO U )KU3HU JIOICH;

OCO3HAaHHE TOCIEACTBUI M HENPHUATHS BPEIHBIX MPUBBIYEK (YMOTPEOIEHUS AIKOTOIIs,
HApPKOTHUKOB, KYPEHHS);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPY/ly, OCO3HAHHE IIEHHOCTU MacTepCTBa, TPYI0JII00HE;

FOTOBHOCTb K aKTUBHOM JI€ATEIbHOCTH TEXHOJIOIMYECKOW U COLMAIbHON HAIPABIEHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMHPOBATh, IUJIAHUPOBATH W CAMOCTOSITENIbHO — BBIMOJHATH — TaKYHO
NEeSTENbHOCT;

WHTEpEC K pa3jMyHbIM cdepaM NpoPecCHOHANBHON AEeSITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HAaHHBII BEIOODP OyayIei mpodeccuu u peaan3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTb M CHOCOOHOCTh K OOpa3oOBaHUIO M CaMOOOpPA30BaHHMIO Ha MPOTSHKEHUHM Beei
KU3HU;

7) 3KOJIOrH4€CKOr0 BOCIIMTAHMA:

9KOJIOTHYECKH 11eJIecO00pa3HOe OTHOIEHUE K MPUPOJE KaK UCTOUHUKY JKU3HU Ha 3emile,
OCHOBE €€ CYILECTBOBAaHMS;

MOBBIIIIEHUE YPOBHS DKOJOTHYECKOW KYJIBTYpbI: MPUOOPETEHHE OMbITa TUIAHUPOBAHUS
MOCTYNKOB U OLIEHKU WX BO3MOXKHBIX MOCIIEICTBUN ISl OKPYKAIOLLEH CPeIbl;

OCO3HaHHUE TJI00aTBFHOr0 XapaKTepa KOJOTHIECKUX MPOoOJIeM U MyTel UX pelieHus;



CIOCOOHOCTH HCIIOJIb30BATh MPHOOpPETaeMBble MPHU W3YYEHUH OMOJOTMU 3HAHUS U yMEHUS
IpU PEUICHUU MPOOJIeM, CBA3aHHBIX C PAMOHAIBHBIM MPUPOAONOIB30BaHUEM (COOMIOACHUE
IIpaBUJI NOBEJAEHUS B NPUPOJE, HAIPABICHHBIX HAa COXPAHEHHWE PAaBHOBECUS B JKOCUCTEMAX,
OXpaHy BUJIOB, IKOCHCTEM, Orochepsl);

AKTUBHOE HENpPUATHE JIEHCTBUMN, NMPUHOCAIIMX BpEJA OKpY)Kalollled NpUPOJHOU cpene,
yYMEHHE IPOrHO3UPOBATH HEOJIArONPUSATHBIE SKOJIOIMUECKUE IMOCIEACTBUS IPEIIPUHIMAEMBbIX
JNEUCTBUN U NPEAOTBPAILLATD UX;

HaJIM4Yue Pa3BUTOrO HKOJOTMUYECKOTO MBIIUICHUS, 3KOJOTUYECKOW KyJIbTYpbl, OIBITA
NESITEIbHOCTH  DKOJOTMYECKOW HANpaBICHHOCTH, YMEHHUS pYKOBOJCTBOBATbCSI HMH B
[I03HABATEIbHONM, KOMMYHMKAaTUBHOW M COLIMAJIbHOM IPaKTUKE, TOTOBHOCTU K YYacTUIO B
MIPaKTUYECKOH JEATEeIbHOCTH HKOJIOTUYECKOM HaIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

c(OPMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUS HayKd M OOILIECTBEHHOM MpaKTUKH, OCHOBAHHOIO Ha JHalore KyJbTyp,
CIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPUICHCTBOBAHUE A3bIKOBOM M UNTATENLCKON KyJIbTYpPbI KaK CPEICTBA B3aUMOJICHCTBUS
MEXy JIFOIbMU U MTO3HAHUS MHPa;

MOHUMaHHe crenu(uKu OMOJIOTUM KaK HayKH, OCO3HaHUSA €€ poju B (OpMUPOBAHUU
PaIMOHAIBLHOTO HAYYHOT'O MBIIIEHHUS, CO3/IJaHUH LEJIOCTHOTO MPEJICTaBICHNUs 00 OKpY KaroIeM
MHpE KaK O €IWHCTBE TMPUPOJIbI, 4YeIOBEeKa M OOIIecTBa, B MO3HAHUM IPHUPOJIHBIX
3aKOHOMEPHOCTEH U pelIeHnr IpoOsieM COXpaHEeHUs! IPUPOIHOTO PAaBHOBECHS;

yOESKIEHHOCTh B 3HAUUMOCTH OMOJIOTHM Ul COBPEMEHHOW IMBMIIM3AIMU: 00ecreueHus
HOBOI'O YPOBHSI Pa3BUTHUSl MEIUIIMHBI, CO3/IlaHME NEPCHEKTUBHBIX OMOTEXHOJIOIMH, CIIOCOOHBIX
pelaTh pecypcHble MpOoOIeMbl pa3BUTHS YEJIOBEUECTBA, TOMCKA MTyTeH BBIXOJA U3 TII00ATbHBIX
9KOJIOTMYECKUX MPoOJIeM U oOecreueHus nepexoaa K yCTONYMBOMY Pa3BUTHIO, PALIMOHATBHOMY
UCIOJIb30BAHUIO IIPUPOAHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB KU3HH;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OMOIOTMYECKUX 3HAHMM B LIEJSIX MOBBILICHUs OOIIeH
KyJIbTYpbl, €CTECTBEHHO-HAy4YHOW TIPAaMOTHOCTH, KaK COCTABHOM 4YacTH (PyHKIMOHAIBHOM
I'PaMOTHOCTH 00y4Yarouuxcs, opMUpyeMoi Ipu U3y4eHUH OUOJIOTUY;

MIOHMMAaHHUE CYIIHOCTH METOJIOB IIO3HAHMs, HCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCHOJb30BaTh I0JyyaeMble 3HAHUS [UId aHajdu3a U OOBSICHEHUS SBICHUN
OKpY’KaIOIIEro MHpa M HPOMCXOJAIMX B HEM HM3MEHEHUH, yMEHHe JAeiaTb OOOCHOBaHHbIE
3aKJIIOYEHUS HAa OCHOBE HAyyHbIX (DAKTOB M MMEIOLIMXCS JaHHBIX C LEJIbI0 IOJIY4YEeHHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENIHO HCIOJb30BAaTh OWOJIOTMYECKME 3HAHUSA JJIS peIICHUs
po6JIeM B peasibHbIX HKU3HEHHBIX CUTYyallUsX;

OCO3HaHME IIEHHOCTU HAayYHOW AEATE]IbHOCTH, TOTOBHOCTb OCYLIECTBISATH MPOEKTHYIO U
HCCIIEI0BATEIbCKYIO JESITENbHOCTh HHAUBUIYaIbHO U B IPYIIIIE;

TOTOBHOCTb M CHOCOOHOCTh K HENpPEphIBHOMY OOpa3oBaHMI0O U CaMOOOpPA30BaHMIO, K
aKTMBHOMY TIOJYYEHUIO HOBBIX 3HAaHMM MO OMOJIOTMM B COOTBETCTBMM C >KU3HEHHBIMHU
MOTPEOHOCTSAMHU.

METAINPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHble pe3ysbTaThl OCBOCHHUS ydeOHOro mnpeamera «buosorus» BKIIOUAIOT:
3HaYMMble U1 (OPMHUPOBAHUS MHPOBO33PEHUS OOYyYarOIUXCAd  MEKIUCHUIUIMHAPHBIE
(MeXnpeaMeTHbIe) OOLEHAYYHbIE TOHATHUS, OTPAKAIOIIHNE [IEJIOCTHOCTh HAYYHOH KapTHHBI MUpa
U crenu@uKy METO0B MO3HAHMSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (BEIIECTBO, SHEPIHS,
SBJIEHHE, IPOIECC, CUCTEMA, HAY4HbIM (aKT, MPUHLMUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIeIoBaHue, HAaONIOJICHUe, U3MEPEHHUE, HKCIEPUMEHT M JPYTUX), YHHBEpCaJlbHbIE
yueOHble NeiicTBUs (TIO3HABaTeNbHbIE, KOMMYHHKATUBHBIC, PETYJSATUBHBIE), 00ECIICUUBAIOIINE



¢dopmupoBanue (PyHKIMOHATBHOW I'PaMOTHOCTH M COIMAIBHONW KOMIIETEHIIMH OOY4YarOINXCs,
CIIOCOOHOCTH o0ydJaroumxcs HCII0JIb30BaTh OCBOEHHBIE MEXAUCLUIIIIMHAPHBIE,
MHUPOBO33pPEHYECKHE 3HAHHUS W YHUBEpCAIbHbIE yueOHbIE ACHCTBUS B IIO3HABATEILHOW H
COLIMAJIBHON ITPAKTHUKE.

MertanpeaMeTHbIe pe3ysIbTaThl OCBOSHHS MPOrpaMMBbl CpeIHEero oOImero oOpa3oBaHUs
JOJDKHBI OTPAXKATh:

Ogi1ajeHHe YHMBeEPCAJIbHBIMH YUeOHbIMH MO3HABATEIbHBIMH 1CHCTBUSIMU:

1) 6a3oBble JIOTHYECKHE JICHCTBUS:

CaMOCTOSITENIbHO (POPMYJIMPOBATh M aKTYaJIM3HPOBATH IMPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIOJIb30BAaTh TMPU OCBOCHUM 3HAHUN TPUEMBI JIOTUYECKOTO MBINIICHUS (aHaIu3a,
CHUHTE3a, CpaBHEHUS, KilaccuUKalii, 0000IIEeHus1), pPacKpbhIBaTh CMBICA OHOJIOTHYECKUX
MOHATHUH (BBIAETATH MX XapaKTEpHbIE PU3HAKH, YCTAHABIUBATh CBSI3U C IPYTUMH ITOHATHSAMHN);

OTpeENATh LENH JeATeNbHOCTH, 3aJaBas HapaMeTpbl U KPUTEPUHM HX JOCTHXKEHHUS,
COOTHOCHUTB PE3YJIbTaThl AESITEIbHOCTH C IOCTABICHHBIMU 1IENISMU;

HCIIOJIb30BAaTh OHOJOTMYECKUE MOHATHS JUIsl OObsCHEHUs (AaKTOB M SIBICHUN >KUBOU
MIPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYXJEHUS (MHIYKTHBHBIC, JCIyKTHUBHBIE, IO AaHAJOTHUH),
BBISIBJISITh 3aKOHOMEPHOCTU M MPOTUBOPEYHUS B pacCMATPUBAEMBIX SIBJICHUSIX, (POPMYIUPOBATH
BBIBOJIbI M 3aKJTFOUEHUS;

MIPUMEHAITh CXEMHO-MOJIEIbHBIE CPEJCTBA JJISl MPEACTABICHUS CYLIECTBEHHBIX CBSI3€l U
OTHOIIIEHUH B M3y4YaeMbIX OHMOJOTHYECKUX OOBEKTaxX, a TaKKe MPOTHBOPEUYHA pa3HOTO poOja,
BBISIBJICHHBIX B Pa3JIMYHbIX MHPOPMALMOHHBIX HCTOYHHUKAX;

pa3pabaTbIBaTh IUIaH PELICHUs MPOOJIEMBI ¢ YUETOM aHAIU3a UMEIOIUXCS MaTepPHUaIbHbIX
U HEMaTepUalIbHbIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JESATEIbHOCTb, OLEHUBATH COOTBETCTBUE DPE3YJIBTATOB LEJSAM,
OLIEHUBATh PUCKH MTOCIEACTBUN NEATEIbHOCTH;

KOOPJIMHUPOBaTb U BBIIOJIHATh pPAOOTYy B YCIOBUSAX pEAbHOrO, BHUPTYaJIbHOIO U
KOMOMHUPOBAaHHOI'O B3aUMOJIEHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIUICHUE NIPU PEILIEHUH )KMU3HEHHBIX ITPO0JIeM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE IeHCTBHA:

BJIaJIeTh HAaBBIKAMU Y4E€OHO-HMCCIIEI0BATENbCKONM U IMPOEKTHOM AEATEIbHOCTH, HAaBbIKAMU
paspenieHus npodseM, CIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSATEIBHOMY ITOMCKY METOJIOB
peleHus MPaKTUYECKUX 3ajiay, IPUMEHEHHIO Pa3InYHbIX METOI0B IIO3HAHUS,

UCIOJb30BaTh pPa3JIMUYHbIE BHUJbI JIEATEIBHOCTH M0 TMOJIYYEHUIO HOBOIO 3HAHMS, €ro
UHTEpHpeTaluy, NpeoOpa3oBaHUI0 M MPUMEHEHHIO B YYEOHBIX CUTYyalUsX, B TOM 4HCIE IpU
CO3JIaHMM YYEOHBIX U COLIMATIBHBIX IPOEKTOB;

(bopMHpOBaTh HAYUHBII THII MBIIUICHUS, BIaJETh HAYYHON TEPMUHOIOTUEH, KIIIOUEBBIMU
MNOHATUSAMH U METOJAMU;

CTaBUTh M (OPMYJIMPOBATH COOCTBEHHBIE 3a7auyll B OOpa30BaTENIbHOM NESATEIBHOCTH U
KU3HEHHBIX CUTyalusX;

BBIBIIAAT TPUYMHHO-CICJCTBEHHBIE CBA3M M aKTyaJlM3UpOBaTh 3a7ady, BbIABUIATH
TUIOTE3y €€ pELICHMs, HaxXxOOUThb apryMEHThI JUIS JI0Ka3aTelIbCTBA CBOUX YTBEPXKIEHUM,
3aJ1aBaTh NapaMeTpbl U KPUTEPUH PELICHHUS;

aHAJIM3MPOBATh IIOJYYEHHBIE B XOJE PpEUICHMs 3aJaud  pPe3yJbTaTbl, KPUTHUYECKU
OLIEHHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBUSX;

J1aBaTh OLIEHKY HOBBIM CUTYyallUsM, OLIEHUBATh PUOOPETEHHBIH ONBIT;

OCYIIECTBJIAT II€JICHANPABIICHHBIN TOMCK IEpPEeHOca CPEACTB U CIIOCOOOB JECWUCTBUS B
po(ECCUOHATIBHYIO CPEY;

yMeTh TEPEeHOCUTh 3HAHMWA B  I[IO3HABATENBHYI0 M  MPAKTUYECKYI0  OOJacTH
KHU3HEJESITEIbHOCTH;



YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MMPEIMETHBIX 001acTei;

BBIJIBUTaTh HOBBIE HJICH, MpeUlaraTb OpPUTMHAIBHBIC TOAXOJbl W PEILICHUS, CTAaBUTh
npoOIeMbl M 3a/1auu, IOIYCKAIOIIKe allbTepHATUBHBIEC PEIICHHUS.

3) pabora ¢ nngopmanmeii:

OPHEHTUPOBATHCS B PA3UYHBIX MCTOYHUKAX HH(pOpMAIMH (TEKCTe y4eOHOro mocodwus,
HAYYHO-TIONYJISIPHOM JIUTEpaType, OMOJIOTHYECKUX CIIOBAPSX W CHPABOYHUKAX, KOMITBIOTEPHBIX
0azax naHHBIX, B VIHTEpHETE), aHAIM3WPOBAaTh WH(POPMALHUIO PA3NUYHBIX BHIOB U (opM
MPECTaBICHHS, KPUTUYECKH OLIEHUBATH €€ JOCTOBEPHOCTh M HEPOTHBOPEUHBOCTH;

(dbopMynaHpOBaTh 3aMpOChl U TPUMEHATH PA3JIMYHBIE METOJBl NPU TIOMCKE H OTOOpe
ononornveckoit nHdopMaIu, He0OXO MO /sl BRITIOJTHEHUS Y4eOHBIX 3a/1a4;

MpUOOpeTaTh OMBIT HCIOJIB30BAHUSA WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA,
COBEPILIEHCTBOBATH KYJIBTYPY aKTUBHOT'O MCIOJIB30BAHUS PA3ITMUHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJbHYI0 (OpMYy TPEICTABICHUS OHOJOrHYECKON
nHpopmanuu (cxeMsl, rpaduku, TuarpaMmmsl, TaOJIHUIBI, PUCYHKHU U IPYTO€);

HCIIOJIb30BaTh HAay4HbIM S3BIK B KAdyeCTBE CpeACTBa IHpH paboTe ¢ OMOJOrH4ecKon
nHbOpManrei: TPUMEHITh XUMHUYECKHE, (PU3MUECKHEe W MaTeMaTHYeCKHEe 3HAKH M CHMBOJIBI,
dbopmynel, abOpeBUATypy, HOMEHKIATypy, HCIOJb30BaTh W MpeoOpa3oBhIBaTh 3HAKOBO-
CHMBOJIMYECKHE CPEJICTBA HATIISAHOCTH;

BIIAJIETh HAaBBIKAMHM DPACMO3HABAHMSA W 3allUThl WH(pOpMAIWH, HWHOOPMAIIMOHHON
0€30I1aCHOCTH JIMYHOCTH.

Ogiajienne YHUBEPCAJIbHBIMA KOMMYHHKATHBHBIMY JIEHCTBUSIMM:

1) ob6eHue:

OCYILECTBJIATh KOMMYHHKAIIUM BO BCEX cepax >KM3HM, aKTUBHO y4yacTBOBAaTh B JTUAJIOre
WIA JAUCKYCCHUHU IO CYIIECTBY OOCyXk/JaeMoi TeMbl (YMEHHME 3a/aBaTh BOIIPOCHI, BBHICKA3bIBATh
CYX/IEHUSI OTHOCHUTEJIBHO BBINIOJHEHUs IIpeJUlaraéMoi 3ajadyd, YYMThIBaTb MHTEPECHl U
COINIACOBAHHOCTh MO3ULUI IPYIUX YYaCTHUKOB JUAjIora UiIH JUCKYCCHH);

pacro3HaBaTb HeBepOaJbHbIE CpPEACTBA OOLIEHMs, IOHUMATh 3HAYEHUE COLMAIbHBIX
3HAKOB, IPEANOCHUIOK BO3HUKHOBEHUS! KOH(PIUKTHBIX CUTYallUH, YMETh CMAr4aTh KOH(DIUKTHI U
BECTH [1€PETOBOPBI;

BJIAJIeTh PA3JIMYHBIMM CHloco0aMM OOIIEHUS W B3aUMOJEHCTBHSI, MOHUMATh HAMEPEHUS
APYTUX JIO/EH, MPOSIBIIATh YBaXUTEIbHOE OTHOIIEHUE K COOECEIHUKY M B KOPPEKTHOW (hopme
(bopMyIMpOBaTh CBOU BO3PAKECHHUS;

pa3BEPHYTO U JIOTMYHO H3JIaraTh CBOK TOYKY 3pEHHsS C HCIIOJIIB30BAHUEM S3BIKOBBIX
CPEACTB.

2) coBMeCTHasI 1esSITeIbHOCTD:

IIOHMMAaTh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHIYaJbHONH pabOThHl IpU
peleHny 61oIoruyeckoi npooieMel, 000CHOBBIBATh HEOOXOAMMOCTh PUMEHEHUS TPYIIOBBIX
(bopM B3aUMOJEHUCTBUS NPU pellIeHUH yueOHOH 3a1auu;

BbIOMpATh TEMAaTHKy W METObl COBMECTHBIX JIEHCTBUH ¢ yué€TOM OOIIMX HMHTEPECOB U
BO3MO’KHOCTEH Ka)KJ0ro 4jeHa KOJUIEKTHUBA;

NPUHUMATh LEJIU COBMECTHOM JesITeIbHOCTH, OPraHU30BbIBATb U KOOPJMHHMPOBATH
NEeUCTBUSL MO €€ JOCTMXKEHHUIO: COCTaBJIATh IJIaH JEHCTBMH, pacHpelensiTe poiad C Y4ETOM
MHEHHMH yYaCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM paboThI;

OLIEHUBATh Ka4eCTBO CBOErO BKJAJa W KaKJOro y4acTHMKAa KOMaH[bl B OOLIMI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPUSIM;

npeularath HOBBIE NPOEKTHI, OLEHUBATh MJEH C IMO3UIMHU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBJIATh TO3UTHBHOE CTPATETHYECKOE TOBEACHHUE B PA3JIMYHBIX CHTYyalMsX,
IPOSIBJISTH TBOPUECTBO U BOOOpakeHHE, ObITh MHUIIMATUBHBIM.

OBiiaieHNe YHUBEPCATbHBIMU PeryJsiTHBHBIMH 1eHCTBUAMU:

1) camoopranu3anmus:



UCIOJb30BaTh OWOJIOTMUECKUE 3HAHUS JUIA BBIABICHHS NpoOJIEeM W UX pEUIeHHS B
YKU3HEHHBIX U YYEOHBIX CUTYyalLlUsX;

BBIOMpATh Ha OCHOBE OMOJIOTMUECKUX 3HAHWUM 1I€JIEBBIE U CMBICJIOBBIC YCTAHOBKU B CBOHMX
JNEUCTBUAX M IOCTYIIKaxX [0 OTHOLICHHIO K JKMBOW NPHUPOAE, CBOEMY 3IOPOBBIO U 310POBBIO
OKPY’KAIOIIHKX;

CaMOCTOSITENIFHO OCYILECTBIIATH TO3HABATENFHYIO JAEATEIBHOCT, BBISBISATH MPOOJIEMEI,
CTaBUTh M (OPMYJMPOBATH COOCTBEHHBIC 3aJadyd B 00pa30BaTCIILHON JIEATEIHHOCTH U
KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJISITh IUIAH PELIEHUs MPOOIEMbl C YUETOM UMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEAIIOYTCHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paciupsATh paMKH y4eOHOTr0 MpeAMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUN;

JIeNlaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

Croco0cTBOBATh (POPMUPOBAHUIO U MPOSBICHUIO MIMPOKON PYAULIMU B Pa3HBIX 00JacTIX
3HAHMH, TOCTOSTHHO MOBBIIIATh CBOM 00pa30BaTENbHBIA U KYJIbTYPHBII YPOBEHB.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYallUsM, BHOCUTb KOPPEKTHBBHI B JESTEIBbHOCTb, OLIEHUBATH
COOTBETCTBHUE PE3YJIBTATOB LIEISIM;

BJIJIETh HAaBBIKAMU MO3HABATEIbHON pedIeKCH KaKk OCO3HAHHS COBEPILIAEMbIX JeHCTBUN
Y MBICIIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHMM, UCIIOJIb30BaTh MPUEMBI pedaeKcuu
JUIS OLICHKU CUTYalluH, BBIOOpA BEPHOTO pELICHMUS;

YMETb OLIEHUBATh PUCKH U CBOCBPEMEHHO IIPUHUMATH PELICHMUS 10 UX CHUKEHUIO;

IIPUHUMATh MOTHBBI U apTyMEHTHI IPYTHX IIPH aHAJIU3€E PE3yIbTATOB ACATECIbHOCTH;

3) npuHsiTHE CeOsT M APYTHX:

IIPUHUMATh ce0s, TOHUMasi CBOM HEAOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apTyMEHTHI IPYTHX IIPH aHAJIU3€E PE3yIbTATOB ACATECIbHOCTH;

IIPU3HABATH CBOE MPABO U IPABO JPYTUX Ha OILINOKH;

pa3BUBaTh CIIOCOOHOCTh TOHUMATh MUP C MO3ULMH APYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATbBI

IIpenmetHble pe3yabTaThl ocBoeHMs mporpammbl COO no Guosnoruu Ha 6a30BOM YpOBHE
BKJIFOYAIOT crieruduueckue Uit yueOHoro npeamera «buosiorus» HayuHble 3HaHUS, YMEHUS U
CrocoObl JeMCTBUH IO OCBOCHMIO, HHTEpHpETalMd W NpeoOpa3oBaHUIO 3HAHWM, BUIBI
JEATeNbHOCTH 0 IOJyYEeHHIO HOBOTO 3HAHUS M NPUMEHEHMIO 3HAHWH B Pa3IMYHBIX y4EOHBIX
CUTyallUsX, a TaKKe B pEalbHBIX J>KU3HEHHBIX CHUTyalUsX, CBS3aHHbIX C Ouoiorueil. B
porpamMmme IpeJMeTHbIC Pe3yIbTaThl IPEACTABICHBI 10 rojJaM 00yUueHHUs.

[IpenmerHble pe3ynbTaThl OcBOeHHsI y4yeOHoro mnpenmera «buonorus» 6 10 knacce
JOJDKHBI OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHMM O MECT€ U POJIM OUOJOTMH B CHUCTEME HAYYHOIO 3HAHUS
€CTECTBEHHbIX HayK, B (DOpPMUPOBAaHMM COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHHBI MHpa U
HAy4YHOI'O MHUPOBO33PEHHUS, O BKJIAa/le POCCUICKHUX U 3apyOeKHbIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouonoruu, pyHKIIMOHAIBHONW I'PaMOTHOCTH YeJIOBEKa ISl PELeHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PaCKpbIBaTh COAEpKaHUE OMOJIOIMYECKHX TEPMHUHOB M MOHSTHHN: JKU3Hb, KIIETKA,
opranusM, Merabonu3M (0oOMEH BeIeCTB M  IpEBpalleHHe DHEPruu), TIOMeocTa3
(camoperynsanusi), ypOBHEBas  OpraHU3alUsl JKUBBIX  CHUCTEM, CaMOBOCIPOHM3BEICHUE
(penponyKIus), HacAeICTBEHHOCTb, N3MEHUMBOCTh, POCT U Pa3BUTHE;

yMEHHE u3jiaraTb OHOJOTMYECKHE TEeOpuHu (KJIETOYHAs, XPOMOCOMHAas, MYyTallMOHHAas,
LEHTpaJIbHAs J0rMa MOJIEKYJsipHOH Oumonorum), 3akonsl (I. Mennens, T. Moprana, H. 1.



BaBuioBa) u yueHus (0 meHTpax MHOr000pa3us 1 MPOMCXOXKACHUS KyIbTYpHbIX pactenuii H. 1.
BasuiioBa), onpenenaTs rpaHulbl UX IPUMEHUMOCTH K )KUBBIM CUCTEMAM;

YMEHHE BIaJIeTh METOJaMH HAy4YHOTO NO3HAHUS B OMOJIOTMH: HAOIIOACHUE W ONHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SIBJICHHH, OpraHM3alus W MPOBEACHUE OHOJIOrHYECKOTO
SKCHEPUMEHTA, BBIJBI)KEHUE TMIIOTE3bl, BBISIBICHUE 3aBUCUMOCTU MEXIY HCCIELyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJyYEHHBIX pE3YyJbTaTOB, HCIOJIb30BAHHBIX HAyYHBIX HOHATHUH,
TEOpUI U 3aKOHOB, YMEHHE JIENIaTh BbIBOJIbI HA OCHOBAHUU MOJIYUYEHHBIX PE3yJIbTATOB;

YMEHHE BBLIEISTH CYIECTBEHHbIE MPU3HAKU BHPYCOB, KJIETOK MPOKApUOT M 3YKapuoT,
OJIHOKJIETOYHBIX M1 MHOT'OKJIETOUYHBIX OPTaHU3MOB, OCOOEHHOCTHU MPOILIECCOB: OOMEHA BEUIECTB U
MPEBpAIlEHUs] PHEPTUU B KIETKE, (OTOCHHTE3a, IIACTUYECKOTO M IHEPreTUYEeCKOro OOMEeHa,
XEMOCUHTE3a, MUTO3a, MEH03a, OIJIOJIOTBOPEHUS, PA3MHOXKEHHUS, UHAUBUAYAIBHOTO Pa3BUTHS
opranusma (OHTOT€HE3);

yMEHHUE NPUMEHSTh MOJIYUYCHHbIC 3HAHUS 7S 00BbSICHEHUS! OMOJIOTMYECKHUX IPOILIECCOB U
SIBIICHUH, JJI IPUHATHS IPAKTUYECKUX PEIICHUI B TOBCETHEBHOM KU3HHU C LENIbI0 00ecieueHus
0€30MacCHOCTH CBOETr0 3JI0POBbS M 370POBbSl OKPY’KAIOUIUX JIIOAEH, COOIIOACHUS HOPM
IPaMOTHOTO TMOBEJCHMUSI B OKpYy)Kalolled MPUPOAHON cpele, NOHMMaHHuE HeOoOXOIUMOCTU
WCIOJIb30BAHUS JTOCTHKEHUI COBPEMEHHOW OMOJOrMH M OMOTEXHOJOTHH AJS paldOHAIbHOTO
MPUPOIONIOIB30BAHUS;

YMEHHE pellaTh 3JIeMEHTapHbleé TEeHEeTHYECKHe 3aJadyl Ha MOHO- W JUTHOpUAHOE
CKpeIllMBaHUE, CLEIUIEHHOE HaclleIOBaHNE, COCTABJIATh CXEMbl MOHOTHOPUIHOTO CKPEUIMBAHUS
JUIS TIpe/ICKa3aHus Hacle0BaHus IPU3HAKOB y OpPraHU3MOB;

YMEHHUE BBINOJHATH JIAOOpaTOpHbIE W IMpakTUUYecKue paboThl, COOMIOAATh MpaBuUja MpU
pabote ¢ yueOHBIM U JJa0OpaTOPHBIM 000PYI0BAHHEM;

yMEHHE KpPUTHUYECKH OIICHHBAThb W HHTEPIPETHPOBATh HH(OpPMALNIO OHOJIOTHYECKOrO
COJIepKaHusl, BKIIIOYAIONIYIO TICEBJOHAYYHBbIE 3HAHMSI M3 Pa3IMYHBIX HMCTOYHUKOB (CpeacTBa
MaccoBOW MH(OpPMAIMK, HAYYHO-TIOMYJISPHbIE MaTE€pHalbl), STUYECKUE ACIIEKThl COBPEMEHHBIX
UCCIeIOBaHMM B OMOJIOTUH, MEIULIMHE, OMOTEXHOJIOTHH;

yMEHHE CO3/1aBaThb COOCTBEHHbIC IUCHbMEHHBIE W YCTHBIE COOOIIeHHs, 00001mas
OMOJIOTMYECKyl0 HMHQOpPMAIMI0 W3 HECKOJbKMX MCTOYHHUKOB, TIpPaMOTHO HCHOJIb30BaTh
MMOHSATUWHBIN anmapat OUOJIOTHH.

[IpenmerHbie pe3ynbTaThl OCBOGHMs yueOHOro mnpeamera «buonorus» 6 11 knacce
JOJDKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUI O MECTe M POJM OWOJIOTMM B CHUCTEME HAYYHOIO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAHHH COBPEMEHHOU €CTECTBEHHO-HAy4YHON KapTHHBI MUpa U
HAyYHOTO MHUPOBO33PEHHUS, O BKJIAJIE POCCUUCKHUX U 3apyOEKHBIX yUEHBIX-OUOIOrOB B pa3BUTHE
ouonoruu, PyHKIHOHAIBHON IPAaMOTHOCTH YeJIOBEKa JUIsl PeIIeHHs )KU3HEHHBIX 3a/1a4;

yMEHHE PacKphIBaTh COACpKaHHE OMOTOTUYECKIX TEPMUHOB U MOHSITHIA: BHJI, TIOMYJISILINS,
reHooHA, SBONIONMS, [IBUXKYIIHME CHIBl ((aKTOphI) SBONIONHH, MPUCIOCOOICHHOCTh
OpraHM3MOB, BHJ000pa3oBaHUE, JKoJOrudeckue (aKkToOpbl, HSKOCHUCTEMa, MPOAYIEHTHI,
KOHCYMEHTBI, peJlyLIeHThI, LIeTIH MUTaHMs], YKOJOrHuecKas mupaMmuaa, OuoreoreHos, ouochepa;

yMEHHE Wu3jlararb OHolornyeckue Teopuu (dBomonMoHHas Teopuss Y. JlapBuHa,
CHUHTETHYECKasi TEOPUs IBOJIIOLIUH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apojipliieBoro cxojactea K. M.
bapa, uepenoBaHus IVIaBHBIX HampaBieHWd M myTted sBomonuu A. H. Cesepnosa, ydeHus o
o6uocdepe B. U. BepHasckoro), onpenensTe TpaHULBI UX TPUMEHUMOCTH K )KMBBIM CUCTEMAaM;

YMEHHUE BIa/IeTh METOJaMHM HAy4YHOrO NMO3HAHUS B OMOJIOTHMH: HAOJIIOJEHHWE M OINMCaHME
KHUBBIX CHCTEM, TIpPOLIECCOB M SIBJIECHHH, OpraHuM3alnus W MpOBEICHUE OHOJIOrHYECKOTO
OKCIEPUMEHTA, BBIJBM)KCHHE THUIIOTE3bl, BBISBICHHUE 3aBUCUMOCTH MEXAY HCCIELyEMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOIYYEHHBIX PE3yJbTAaTOB, HCIIOJb30BAaHHBIX HAYYHBIX MOHSATHI,
TEOpUH U 3aKOHOB, YMEHHE JIENIaTh BBIBOJIbI HA OCHOBAHUU IOIYUYEHHBIX PE3YJIHTATOB;

YMEHHUE BBLICATH CYIIECTBEHHbIE TPU3HAKH CTPOECHUSI OMOJIOrMYECKUX OOBEKTOB: BUJIOB,
MOMYJIALUH, TPOAYLEHTOB, KOHCYMEHTOB, pEIyLIEHTOB, OHOTCOIEHO30B M 3KOCHUCTEM,



0COOCHHOCTH  TPOLECCOB:  HACIEACTBEHHOW  HM3MEHUMBOCTH, €CTECTBEHHOro  0TOOpa,
BUJI000pa30BaHusl, MPUCIIOCOOIEHHOCTH OPraHU3MOB, IACUCTBHUS KOJIOTMYECKHX (DaKTOPOB Ha
OpraHM3MBbl, IEPEHOCA BEIIECTB U IIOTOKA YHEPTHU B 3KOCUCTEMAX, AHTPOIIOI'€HHBIX U3MEHEHUI
B DKOCHCTEMAax CBOEH MECTHOCTH, KpyroBOpOTAa BEUIECTB U OHMOIr€OXMMHUYECKHX IMKJIOB B
ouocdepe;

YMEHHE TMPUMEHSTH MOJTY4YEeHHBIC 3HAHUS Il OOBSICHEHUS! OMOJOTMYECKHX MPOIECCOB U
SIBIICHUH, JJI IPUHATHS IPAKTUYECKUX PEIICHUI B IOBCETHEBHOM KU3HHU € LENIbI0 00eCieueHus
0€30IaCHOCTH CBOETO 3J0POBbS M 3/I0POBBSl OKPY)KAIOUIMX JIIOJIEH, COOJIONEHUS HOPM
IrPaMOTHOI'O TMOBEJCHUSI B OKpYy)Kalolled IPUPOAHON cpele, NOHMMaHUE HEOoOXOIUMOCTU
HCII0JIb30BAHUS JIOCTUKEHUM COBPEMEHHOM ouonorun IE: paloHaIbHOIO
MPUPOIONIOIB30BAHUS;

YMEHHE peliaTh 3JeMEHTAapHble OMOJOTMYEeCKHe 3aJayd, COCTaBJISATh CXEMbI IEepeHoca
BEIIECTB M 3HEPTUHU B IKOcHCTEeMax (L€ MUTaHUsA);

YMEHHE BBINNOJIHATH JJAOOPATOpHbIE U MpakTHUecKue padoThl, cOOMIOAATh MpaBuia MpU
pabote ¢ y4eOHBIM U JJa0OpaTOPHBIM 00OPYI0BAHHEM;

YMEHHE KpPUTHYECKHU OIICHWBATh W HHTEPIPETHPOBATh HWH(OPMALNIO OHOJIOrHYECKOIrO
COJIepKaHusl, BKIIIOYAIONIYIO IICEBJAOHAy4YHble 3HAHHS U3 Pa3IMYHBIX HWCTOYHUKOB (CpelCcTBa
MaccoBOM HH(pOpMAIMK, HAYIHO-TIOMYJSIPHBIE MaTepHaibl), paccMaTpUBaTh TJIO0ATHHBIC
HKOJIOTMYECKUE MPOOIEeMbl COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOLIEHUIO K HUM COOCTBEHHYIO
MO3ULHUIO;

yMEHHE CO03/aBaTb COOCTBEHHbIE IHMCHMEHHbIE M YCTHbIE COOOILIeHHUs, 0000IIas
OMONOrMYecKyl0 HMHQOpPMAIMI0 W3 HECKOJbKHX MCTOYHHUKOB, TIpPaMOTHO HCHOJIb30BaTh
MOHSATUWHBIN anmapat OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne n/m f::g;?;f;:::me PALCIOB M TEM Beero Kontpoabubie | IlpakTHueckue g%ﬁ?ﬁ)ll;l:gbﬂme
padoThI padoThI pecypebi
: Buonora Kak HayKs 2 05 | s/ edsooru7iaicoer
2 JKuBbIe CUCTEMBI I X OpraHu3aIus 1 bubmaorexa [JOK
https://m.edsoo.ru/7f41c292
3 XUMUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 bubmorexa LIOK
https://m.edsoo.ru/7f41c292
4 KusaeneaTeabHOCTh KIETKHU 6 bubmorexa LJOK
https://m.edsoo.ru/7f41¢c292
5 PazMmHOXeHUE M MHAUBUIYIBHOE Pa3BUTHE 5 1 bu6mmoreka [IOK
OpPraHu3MOB https://m.edsoo0.ru/7f41¢c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 15 bu6mmoreka [IOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
7 Cenexkuusi opranu3MoB. OCHOBBI 3 bu6mmoreka [JOK
OMOTEXHOJIOT I https://m.edsoo.ru/7f41¢c292
8 PezepBHoe Bpems 1 bubmorexa [IOK
https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4



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

KonnuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM udpoBbie
Ne i/ OporpaMMBb pasi Beero Konrpoasubie | IlpakTuyeckue f)lépg:m ar eJ)'IbeI e
padoThI padoThI pecypesI
bubnuorex K
! BOMIOLHOHHAS brHONOHA o 1 httSsJ,I://(r)n.GedascLJE)(.)ru/7f41cc74
2 Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 05 bubnuorexa [JOK
3emiie https://m.edsoo.ru/7f41cc74
3 Opraau3Mbl U OKpyXaromas cpeaa 5 1 EH@I_HOTeKa 0K
ttps://m.edsoo.ru/7f41cc74
4 Coo01ecTBa 1 9KOJIOTHYECKUE CUCTEMBI 9 bubmorexa I[TOK
https://m.edsoo.ru/7f41cc74
5 PesepBHOE Bpems 2 BH6H_HOTeKa LIOK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 0 25

I[TPOTPAMME
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YYEBHO-METOJNYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIbHBIE YUYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA

buonorus. 10 knacc: yue6. s obuieoOpa3oBar. opranu3ariuii: 6a30BbIii ypoBeHb /
(I.K.bensier, I'.M. Ipmmmni, JI.H.Ky3ueuosa u np. ); noxa pea. . K.bensesa u I'.M. [IpiMiuna. —
3-e m3n. — M.: IIpocBemenue, 2016. — 223 c.: w.

buonorus. 10 kmacc: yue6. s odmieoOpa3oBar. opraHu3aiuii: 6a3oBblil YpOBEHB /
(I.K.bensie, [I.M.boponun, I'.M. Apimmui u ap. ); nox pea. J.K.bensesa u I'.M. [IpiMmnna. —
2-e m3a. — M.: [Ipocsemenue, 2016. — 224 c.: ui.

METOANYECKHNE MATEPUAIJIBI JIA YUUTEJIA

* MULTIMEDIA — nonnepsxka kypca «O01ast 6uoaorusi»;

* JJaboparopus KJIIETKA; Metoauueckue matepuainbl: COOpHUK HOPMATUBHBIX TJOKYMEHTOB.
buonorus /Coct. 2.J1. Juenpos, A. I'., ApkanseB. — M.: Ipocda, 2010

CHHCOK JTUTEPATYPBI [T YIUTEIIS:

1 baryeB A.C., I'ynenkoBa M.A., EneneBckuii A.I'. buonorus. bonpiioi cipaBo4YHUK 15t
IIKOJIbHUKOB U MOCTYyNaromuXx B By3bl. — M.: JIpoda, 2011

2 bonrosa U. B. Coopruk 3amay o OO1eit OMoa0run sl MOCTYNAOMINUX B BY3bl. — M.:
«Onukc 21Bex» «Mup u obpazoBanue», 2012

3 Koznosa T.A., Kyumenko B.C. buonorus B Tabmmmax 6-11 xiraccel. CripaBounoe mocodue. —
M.: Ipoda, 2010

JlomoTHUTE bHAS TUTEPATYPA ISl YUUTEIS:

1 Anacracosa JL.II. OGmas 6uomnorus. dunaktudeckne marepuansl. — M.: Benrana-I'pad,
2010.- 240c.

2 Vranosa T. B. COopHuUK 3a1aHuii 110 OOIIei OMOIOTHU: TTOCOOUE /TS YUaIIUXCsl
obmreobpasosar. yupexaenuii /T.B. UBanosa, I'. C. Kanunosa, A.H.MsrkoBa. — M.:
[Ipocsemenue, 2012

3 Koznora T.A. Konocos C.H. /Iunaktrudeckue KapTouKu-3aaHus 10 o01ieit onomorun. — M.:
Mznarensckuit Jlom «I'enmkepn, 2012 — 96¢. « Jlaboparopuss [EHETUKA; « JlTabopaTopust
3KOCHUCTEMBI;

HNutepner-pecypcebl: Caiitel B IHTEpHET:

» www.bio.1september.ru — rasera «buosorus» - npuaoKeHue K «1 ceHTIops»;

* Www.bio.nature.ru — HaydHbIe HOBOCTH OHOJIOTHH,

» Wwww.edios.ru — Dioc — HeHTp JUCTAHIIMOHHOTO 00pa30BaHuUs;

» www.km.ru/education - yueGHbIe MaTepHaibl U cioBapu Ha caiite « Kuput u Medoanit
N DPPOBBIE ObPA3OBATEJIBHBIE PECYPChI 1 PECYPCBI CETU UHTEPHET
Anpeca caiitoB B UHTEPHETE

www.bio.1september.ru - razera «buosnorus» - npunoxeHue K «1 ceHTaops»
WwWWw.bio.nature.ru - Hay4Hsie HOBOCTH Ouosoruu WWW.edios.ru - Diioc - meHTp
JMCTAaHIIMOHHOTO 00pa30BaHMSI

www.km.ru/education - YueGHbie MaTepraibl U cioBapu Ha caiire « Kupuin u Medomuii»
http://school-collection.edu.ru Eaunas xomtekius mupoBbix 00pa30BaTeIbHBIX PECYPCOB.
http://window.edu.ru/ EanHoe okHO g0CTyma K 00pa30BaTeIbHBIM pecypcam
http://www.priroda.ru — ITpuposa: HaMOHATIBHBIN MOPTAIL.

http://obi.img.ras.ru — basa 3HaHuii Mo OMONIOrHK YenoBeKa. YUSOHHUK MO MOJIEKYJIISIPHOI
OMoJIOrHHM YenoBeKa, OMOXUMUH, (PU3UOIOTUH, TEHHOH 1 OSTKOBOIM MH)KEHEPHH.
http://www.zoomax.ru — 300J10Tus: YeTOBEK U IOMAIITHHE )KUBOTHBIE.

http://www.fipi.ru — denepanbHblii HHCTUTYT MEAArOTMYECKUX U3MEPEHUI



