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HHOACHUTEJIbBHAA 3AIINCKA

[Tpu pa3paboTke MporpaMMbl IO OHOJIOTUU TEOPETHUECKYIO OCHOBY ISl OTIPEIEIICHUS TTIOAX0I0B K
dopmupoBaHHIO cojepxkaHui ydeOHoro mpeamera «buONOTHS»  COCTaBMIM: KOHIENITyalbHbBIE
nosioxkernst ®I'OC COO o B3auMoOOYCIOBICHHOCTH IIEJICH, COAEpIKaHUs, Pe3yJbTaToB OOY4YeHHUS H
TpeOOBaHMI K YPOBHIO TOATOTOBKH BBITYCKHHUKOB, IIOJIOKEHUS 00 OOMIMX LeNIX W INPUHLUIAX,
XapaKTePU3YIOIUX COBPEMEHHOE COCTOSIHME CHUCTEMBI cpeiHero oomero oOpazoBanus B Poccuiickoit
@enepanyy, a TakKe MOJOKEHHUS O criennpuke OHOJIOTHH, €€ 3HAaYeHUH B TIO3HAHUH YKUBOH MPHPOJBI U
o0ecrieyeHNH CYIIECTBOBAHMs 4YelloBeueckoro oobmiectBa. CoriacHO Ha3BaHHBIM  IIOJIOKEHUSM,
OTIpeieNIeHbI OCHOBHBIE (DYHKIUH MPOTPaMMBI TI0 OHOJIOTHH U €€ CTPYKTYpa.

[Iporpamma o 6MOJIOTHM HA YPOBHE OCHOBHOTO 00IIET0 00pa30BaHuUs COCTAaBIICHA HAa OCHOBE

®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 obpa3zosanuu B Poccuiickoii @enepaunny;
®I'OC ocHoBHOrO 00111eT0 00pa30BaHUsl, YTBEPKACHHBIM Npuka3oM Munmnpocenienus ot 31.05.2021 Ne
287 (mairee — ®I'OC O00);
TpeOOBaHUN K pe3ylbTaTaM OCBOEHHUS OCHOBHOM 0Opa30BaTeNbHOM MHpOTrpaMMbl OCHOBHOI'O OOILEro
oOpazoBanus, npenacrtaBieHHbix B PI'OC OOO, a Takke denepanbHOoil pabouell MporpaMmbl
BOCTIMTAHUSL.
yctaom OO;
MOJIOKEHHEM O (QopMax, TMEepPUOJAWYHOCTH, TIOPSAKE TEKYIIEro KOHTPOJsS —YCIIEBaeMOCTH U
MIPOMEXYTOUHOM arTecTanuu odydaromuxcs B OO

[Iporpamma 1o Ouosornu Aa€T TpeACTaBICHHE O IeNaX, 00 oOmel cTparerud oO0ydeHus,
BOCIIMTaHUS W Pa3BUTHS OOYYaIOUIMXCS CpeacTBamMH ydeOHoro mpenmera «buomorus», ompenenser
00s13aTeNIbHOE TIPEAMETHOE COZIEp)KaHUE, €ro CTPYKTYpPY, pacmpelelieHHe MO pas3/ienaM H TeMaw,
PEKOMEHyeMYIO ITOCIIEIOBATEILHOCTh M3YUEHHsI Y4eOHOTO MaTepualia ¢ YU4ETOM MEKIPEIMETHBIX U
BHYTPHITPEIMETHBIX CBsI3EH, JIOTHKH 00pa3oBaTebHOTO npoiiecca, BO3PACTHBIX
0COOEHHOCTEH 00yJaroIIMXCsl.

B nmporpamme no OHOJIOTMM TakKe€ Y4YMTHIBAIOTCS TPEOOBAaHUS K IUIAHUPYEMBIM JIMYHOCTHBIM,
MeTanpeIMETHBIM U IPEAMETHBIM pe3ylbTaTaM 00y4eHHus B (POPMHUPOBAHUM OCHOBHBIX BUIOB Y4EOHO-
MO3HABATENbHON J1eATENBbHOCTH/Y4eOHBIX JEHCTBUIM OOydaromuxcs 10 OCBOCHHMIO COJAEpKaHMs
OMOJIOTHYECKOTO 00pa30BaHMUsI.

B mporpamme mo Owmonoruum (10-11 kmaccel, 0a30BbIii ypOBEHb) peaM30BaH MPUHITUII
IIPEEMCTBEHHOCTH B M3y4€HHM OHosoruu, 6garojaps yeMy B Hel pOCMaTpUBAETCs HANPABICHHOCTh Ha
pa3BUTHE 3HAHUH, CBSI3aHHBIX C (POPMHPOBAHUEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHMsI, LIEHHOCTHBIX
OpUEHTAMI JINYHOCTH, 3KOJOI'MYECKOI'O MBILUIEHUS, MPEACTaBICHUM O 370pOBOM 00pasze XHU3HU U
Oepe’KHbIM OTHOLIEHHEM K OKpyXaromed npupoaHoil cpepe. Ilostomy Hapsay ¢ u3ydyeHUEM
00111e010I0rMYECKUX TEOPUH, a TaKXKe 3HaHUH O CTPOEHUM JKUBBIX CHUCTEM Pa3HOI'O PaHra M CyLIHOCTH
OCHOBHBIX IPOTEKAIOIIMX B HHUX IMPOLECCOB B IporpamMme IO OHOJIOTUH YJEJICHO BHHUMaHHE
HCIOJIb30BAHUIO TOTYYEHHBIX 3HaHUI B MNOBCETHEBHOM JKU3HU Ul PELICHUs MPUKIATHBIX 33]a4, B TOM
yuciae:  NpOQWIAKTUKM  HACJEACTBEHHBIX  3a00JIeBaHMM  4eloBeKa,  MEIUKO-T€HETHYECKOIo
KOHCYJIbTUPOBaHUs, OOOCHOBaHMsS 3KOJOIMYECKH I1eJecOOOpa3HOro TOBEJCHUS B OKpYKarowlleH
IPUPOJHOM Cpelie, aHaIMu3a BIUSHUS X031HCTBEHHOM 1S TeIbHOCTH YEJI0BEKAa Ha COCTOSIHUE MPUPOTHBIX
U UCKYCCTBEHHBIX IKOCHUCTEM. Y CUJICHHE BHUMAaHUS K IPUKIIAJAHOM HapaBIeHHOCTH y4eOHOro npeaMera
«buonorus» NPOAUKTOBAHO HEOOXOIUMMOCTBIO OO0ECIEUYEeHUsI YCIOBUH [UId peIIeHUus OJHOW U3
aKTyaJlbHBIX 3a/1a4 IIKOJIBHOTO OMOJIOIMYEeCcKOro oOpa3oBaHus, KOTOpas mpeanonaraeT popMupoBaHue y
oOyJaromuxcs CIIOCOOHOCTH  aJalTUpOBaTbcs K  W3MEHEHMSM JUHAMUYHO  Pa3BHBAIOLIETOCS
COBPEMEHHOTO MHUpA.

buosornss Ha ypoBHe cpeaHero oOmiero oOpa3oBaHMS 3aHMMaeT BaxHoe Mecto. OHa
oOecnieunBaeT GOpMHUpPOBaHUE Y 00YUAIOIIMXCS NPEACTABICHUN 0 HAYyYHOH KapTUHE MUpA, PACIIMPSET U
0000ImaeT 3HaHUA O XHMBOW NpUpPOAE, €€ OTIMYUTEIbHBIX MPHU3HAKAX — YPOBHEBON OpraHu3aluud MU
SBOJIIOLIUM, CO3MaéT YCIOBHUS JUISL: TO3HAHMUS 3aKOHOB OKMBOM NpUpPOAbL, (HopMuUpOBaHHS
(GYHKIMOHATBLHONH TPAaMOTHOCTH, HAaBBIKOB 3/I0pOBOTO M 0e30macHOro oOpasza >KM3HH, HKOJOTHYECKOTO
MBIIIUIEHUS], IEHHOCTHOTO OTHOIIEHUS K KUBOM MPHUPOJIE U YETIOBEKY.

Bonbmoe 3HaueHne OHONOTHA MMEET TAKKE JUIA PELICHHS BOCIUTATEIbHBIX M Pa3BUBAIOIIUX
3ajay  cpeaHero oOmiero oOpa3oBaHus, coulManu3anuu oOydaroumuxcs. M3ydenue Ouonoruu
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obecrieunBaer  yciuoBUsS Il (OpMHpOBAHHMS ~ MHTEUICKTYalbHBIX, KOMMYHUKAIlMOHHBIX U
MH(GOPMAIMOHHBIX HABBIKOB, ACTETHUYECKOW KyJIbTYpHI, CIIOCOOCTBYET HHTErPAlliH OHOJIOTUYECKUX
3HAaHUH C IPEJCTABICHUAMU U3 APYTUX YUEOHBIX IPEIMETOB, B YACTHOCTHU, (PU3UKH, XUMHUHU U reorpadui.
Ha3BanHble MoJOXKEHHUS O NpeAHa3HAYeHHUH y4deOHOro mpeamera «buomorus») coCTaBUIM OCHOBY JUIS
OTIpeNeNIeHUs] TOIX0J0B K OTOOpPY M CTPYKTYpUPOBAHHMIO €ro COJICp)KaHUs, NPEACTaBICHHOTO B
porpamMmme o OHoJIOTHH.

Ot0op conepxanus ydeOHOro mnpenmera «buonorus» Ha 06a30BOM YpOBHE OCYHIECTBIEH C
MO3UIHMNA KyJIbTYPOCOOOPA3HOTO MOJX0/a, B COOTBETCTBUH C KOTOPBIM OOYYaIONIMECs IOKHBI OCBOUTH
3HaHUS W YMEHHUs, 3HA4MMble Ui (opMUpOBaHMs OOIIEH KyIbTYpbI, OIPEICISIONINE aJeKBAaTHOE
MOBEJICHUE YeJIOBEKa B OKPY)KAIOUIeH NMPHPOTHON Cpeie, BOCTPEOOBAHHBIE B MOBCETHEBHOH JKM3HU U
MPaKTUYECKOH nesTeabHOCTH. Oco00e MECTO B 3TOM CHUCTEME 3HAHHMH 3aHMMAIOT AJIEMEHTHI COJepP KaHus,
KOTOPBIE€ CIYXaT OCHOBOW JUIsi (JOPMUPOBAHUS TPEJICTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAYyYHOU
KapTHHE MHUPA ¥ [IEHHOCTHBIX OPUEHTALUSIX JTMYHOCTH, CIIOCOOCTBYIONINX TYMAaHNU3aUU ONOJIOTHIECKOTO
o0OpazoBaHwUsl.

CtpykTypHpOBaHHE COJepKaHUs y4eOHOTO MaTepraia B porpaMmMe Mo OMOJIOTUH OCYIIECTBICHO
C y4€TOM IMPHOPHUTETHOTO 3HAYCHHUS 3HAHWK 00 OTIIMYUTENBHBIX OCOOCHHOCTSX >KMBOH MPHUPOIBI, O €€
YPOBHEBOW OpPTraHM3allMU W HBOJIONUH. B COOTBETCTBHHM C 3TUM B CTPYKType y4eOHOTo mpeaMera
«buonorus» BeIIENEHBI CIIEAYIOIINE COJepKAaTeIbHbIE IMHIH: «BHONOTHS KaKk Hayka. MeTopl Hay9HOTO
no3HaHus», «Kierka kak Ouosiormueckass cucremay, «OpraHu3M Kak OHMOJOTHYECKas CHCTEMay,
«Cucrema ¥ MHOTOOOpasue OPraHWYECKOTO MHPay, «IBOJIONHS JKUBOH MPUPOIBD, «IKOCHCTEMBI H
MPHUCYIITHE UM 3aKOHOMEPHOCTI.

Heapr wusyyenuss y4deOHOro mnpeamera «buosorus» Ha 0a30BOM YPOBHe — OBJIAJICHUE
00yJaroIUMUCs 3HAHUSMHU O CTPYKTYPHO-(YHKIIMOHAFHON OpraHU3aIiH KUBBIX CHCTEM Pa3HOTO paHTa
¥ TIpUOOpETeHHe YMEHHUH HMCIOB30BAaTh ATH 3HAHHS JUIA TPAMOTHBIX JEHCTBUN B OTHOIIEHUH OOBEKTOB
YKUBOU MPUPOIBI ¥ PEIICHHSI Pa3TMIHBIX )KH3HEHHBIX IMPOOJIEM.

Joctmxenne 1enu wu3ydeHus ydeOHoro mnpeamera «buosorus» Ha 6a30BOM  ypOBHE
obecrieunBaeTcs PelIeHUEM CIIEIYIOUIUX 3a/1au:

OCBOCHHE OO0YyYaloIUMHCA CUCTEMBbl 3HAHUI O OMOJIOTUYECKUX TEOpHUsSX, YUCHMSX, 3aKOHaX,
3aKOHOMEPHOCTSIX, TUIOTE3aX, MpaBWIaX, CIYXKallUX OCHOBOW s (OpPMHUpPOBAHUS MpPEACTaBICHUN O
€CTECTBEHHO-HAYyYHON KapTHHE MHpa, O METOJaX HAay4YHOIO IO3HaHUs, CTPOEHUH, MHOrooOpasuu u
OCOOEHHOCTSIX KMBBIX CUCTEM PAa3HOTO YPOBHS OPraHU3aIUH, BBIIAIOUIUXCSA OTKPBITUSIX U COBPEMEHHBIX
UCCIIeIOBAaHUSIX B OMOJIOTUH;

dbopmupoBanue y oOydaroluxcs [O3HABaTENbHBIX, HWHTEIUICKTYalbHBIX M  TBOPYECKUX
CIOCOOHOCTEH B Mpollecce aHaiu3a JaHHBIX O MyTAX Pa3BUTHS B OMOJIOTMM HAay4YHBIX B3TJISAOB, UACH U
MOAX0JI0B K U3YYEHUIO )KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aluy;

CTaHOBJIEHHE y O0OydYaromuxcsi oOIIed KyabTypbl, (YHKIHOHAIBHOW TPaAaMOTHOCTH, DPa3BUTHE
YMEHHH OOBSICHATH U OLIEHUBATH SIBJICHUS OKPYXKAIOIIEr0 MUPa KUBOU MPUPOIbI HA OCHOBAHUH 3HAHUN U
OTIBITA, MOJIYYEHHBIX PU U3YYEHUU OHOJIOTUH;

(dbopMupoBaHre y 00y4arOIUXCsl YMEHUH HILTIOCTPUPOBATh 3HAYEHHE OMOJIOTMYECKUX 3HAHUI B
MPAKTUYECKOW JEeSATENIbHOCTH YEeJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEAUIHUHCKUX TEXHOJOTHH U
arpoOUOTEXHOJIOTU;

BOCIIUTaHHE YyOEXKAEHHOCTH B BO3MOXXHOCTH TIIO3HAHUS YEJOBEKOM JKHUBOW IPHUPOJBI,
HEO0OX0IUMOCTH OEpEeXHOT0 OTHOIICHHS K Hel, COOMIOAeHHMS STHYECKMX HOPM MpU MPOBEACHUU
OMOJIOTUYECKUX HUCCIIE0BAaHUM;

OCO3HAaHME IIEHHOCTH OWOJIOTUYECKUX 3HAHUM JUIS TOBBIIIEHUS YPOBHS HKOJOTHMUYECKOU
KYJIBTYpBI, 7151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHS;

MpUMEHEHHE TMPUOOPETEHHBIX 3HAHUM W yMEHUUW B TIOBCEIHEBHON JKM3HU Ui OLIEHKU
MOCIIE/ICTBUI CBOEH NIEATENbHOCTH MO OTHOLIEHHIO K OKpYXarlleil cpeie, COOCTBEHHOMY 3/10POBBIO,
o0ocHOBaHME U coOII0IeHNE Mep MPOPUIAKTUKY 3a00JI€BaHUI.

B cucreme cpeanero obmero oOpasoBanus «buonorus», u3zydaemas Ha 0a30BOM YpPOBHE,
ABNISETCS  OO0s3aTENbHBIM  y4eOHBIM IPEIMETOM, BXOJAIIMM B COCTaB IpEeAMETHOM oO0jacTu
«EcTecTBeHHO-HAyYHBIE TTPEIMETHIY.

Jns u3ydyeHus: Ouosiorud Ha 0a30BOM YpOBHE cpeqHero oouiero oOpa3oBaHHs OTBOAMTCS 68
gacoB: B 10 knacce — 34 gaca (1 gac B Henento), B 11 kimacce — 34 gaca (1 yac B Heemo).



IIporpaMmMa craHupoBaHa ¢ y4€TOM IPOrpaMMBbl BOCIIUTaHUS THMHA3UU.

YueOHo-MeTOANYeCKOE 00ecniedeHe 00Pa30BaTeILHOIO Mpouecca
O0s13arenbHbIe yueOHbIE MAaTePUAIIBI [T YICHHUKA
B.N.CuBornazos, U.b.Aradonona, E.T.3axaposa buonorus. Obmas ouonorus 10 kimacc. ba3osblit
YPOBEHb.
B.N.CuBornazos, U.b.Aradonora, E.T.3axaposa buonorus. O6mas 6uonorus 11 xiacc. bazossrii
YPOBEHb.

Hudposbie 06pa3oBaTe/ibHbIE pecypchbl H pecypchbl CeTH HHTEPHET
http://www.edu.ru/
http://school-collection.edu.ru/
http://college.ru/biology/
https://fipi.ru/
http://globallab.ru/
https://www.yaklass.ru/
http://school-collection

COJAEP)KAHUE OBYUEHUSA
10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBs3b OuoNOrMM € OOIIECTBEHHBIMH, TEXHHUYECKUMH U JPYTUMU
€CTECTBEHHBIMH HayKaMu, (pritocodueit, STUKOH, 3CTeTUKON 1 mpaBoM. Posts 6uosoruu B popmMupoBanun
COBPEMEHHOU HayYHOU KapTHUHBI MUpa. CrcTeMa OMOJIOTHYECKUX HayYK.

MeTtonpl TO3HAHMS KUBOM NpuUponbl (HAOMIOAEHUE, SKCIEPUMEHT, OIMHCaHUE, H3MEpEeHHe,
KJaccuukanys, MOJETMPOBAaHNE, CTATUCTUYECKAst 00pabOTKa TaHHBIX).

JdemoncTpauuu:
optpetsrl: Y. Hapsun, I'. Mennens, H. K. Konbuos, Ix. Yorcon u ®@. Kpuk.
Tabnuibl U cxembl: «MeToIbl TO3HAHUS KUBOW TTPHUPOIBIY.

JlaGopaTopHble H NpaKTH4YecKue padoTbi:
[Ipaktueckas pabotaNe 1. «lcmonp3oBaHue pa3TUYHBIX METOJOB MPU H3YYCHHH OHOJIOTUYECKUX
00BEKTOBY.

Tema 2. JKuBble cucTeMbl 1 MX OPTraHU3aIHS.

XKusble cuctembl (OMOCHCTEMBI) KaK MpeaAMeT u3ydeHus Ouosiorud. OTIMYUE )KUBBIX CHCTEM OT
HEOpPraHUYECKON MPUPOIbI.

CpoiicTBa OmocHucTeM U WX pa3sHOooOpasue. YPOBHU OpraHH3alMil OMOCHUCTEM: MOJEKYISPHBIH,
KJIETOUHBIM, TKaHEBBIH, OpraHU3MEHHBIN, MONYJISALIUOHHO-BUI0BOM, 9KOCHUCTEMHBIN
(OmoreoneHOTHYECKUH ), OOCHEPHBIH.

JdeMoHcTpanum:
Talnuue! u cxembl: «OCHOBHbIE TPU3HAKH KU3HI», «Y POBHU OPraHU3ALUH KUBOW IPUPOIBI».
Ob6opynoBanue: Mmoaens Mojekynsl JJHK.

Tema 3. Xumudeckuii coOCTaB U CTPOCHHE KJICTKH.
XHWMHUYECKUHN COCTAB KIETKU. XMUMHUECKHUE DIIEMEHTHI: MaKpOJIEMEHTBI, MUKPOJIEMEHTHI. Boa
U MHUHEpaJbHBIC BEIIECTBA.



@OyHKIMH BOJBI 1 MUHEPAJIbHBIX BEIECTB B KieTke. [loqep:kanne ocMOTHUECKOTO OaaHca.

benku. CoctaB u ctpoeHue OenkoB. AMHHOKHCIOTBI — MOHOMepHI OenkoB. HesameHnumbie u
3aMEHMMbIE AMMHOKUCIOTBI. AMHHOKHUCIOTHBI COCTaB. YPOBHHM CTPYKTYpbl O€JIKOBOM MOJIEKYIIbI
(mepBuYHas, BTOpPHYHAS, TPETUYHAs M YETBEPTUYHAS CTPYKTypa). XUMHUYECKHE CBOWCTBA OEJIKOB.
Bbuonornyeckue pyHKIMN OSIKOB.

@®epMmeHTHI — Ouosormveckue KaTtanuzaTopbl. CTpoeHue (¢epMeHTa: AaKTHBHBIM LEHTP,
cyocrparnas crenuduuHocts. Kodepmentsl. Butamuubpl. OTiauuus (EepMEHTOB OT HEOPTaHHYECKUX
KaTaJIM3aTOPOB.

YrineBoapl: MoOHOcaxapuibl (TJIFOKO3a, pub03a | JAe30KCHpHO03a), aucaxapuibl (caxaposa,
JIAKTO3a) M MoJIMcaxapuabl (Kpaxmal, TITMKOTeH, [eJUTioo3a). buonornyeckue GyHKIUHN YTIEBOIOB.

Jlumuapr: Tpurnunepunsl, QGochomunuasl, crepounsl. I uapoduiabHO-TUAPOPOOHBIE CBOWCTBA.
buonornueckue ¢yHkuuu aunuaoB. CpaBHEHHE YIJIEBOJOB, OEJIKOB M JIMIMJIOB KAaK HCTOYHUKOB
SHEpPruu.

Hyxnennoseie xucnorsl: JIHK um PHK. Hykneornabsl — MOHOMEpPBI HYKIEHHOBBIX KHCIIOT.
Crpoenue u ¢pynkuuu IHK. Ctpoenue u pynkuuu PHK. Bunet PHK. AT®: ctpoenue u pyHKIMH.

Huronorus — Hayka o kieTke. Kierounas teopusi — mpuMep B3aUMOJICHCTBHS UACH U (aKTOB B
Hay4YHOM MO3HAaHUU. MeToAbl U3yYeHUSI KIETKH.

Knerka kak nenoctHas »xuBas cuctema. OOlIuMe NpU3HAKU KIETOK: 3aMKHYyTas HapyKHas
MeMOpana, moJsiekyiasl JIHK kak renerndeckuii anmapar, cuCTeMa CUHTe3a OeJka.

Tunsl  K7eTok:  sykapuoTHueckas M npokapuoTuueckas. OCOOEHHOCTM  CTPOEHHUS
npokapuoTuueckoil kinerku. Kierounas crtenka Oaxtepuil. CTpoeHHE 3YKApUOTHUECKOM KIIETKH.
OCHOBHBIE OTINYHUS PACTUTEIHHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KIETOYHas CTE€HKa, TIJIMKOKAJIUMKC, UX (QyHKIUH.
[TnasmaTtudeckas memOpana, e€ cBoiictBa U QyHkiuu. [luTtonnazma u e€ opranousl. OmHOMEMOpaHHbBIS
opranouas!l kietku: OIIC, ammapar I'onpmxu, auzocomsbl. [lonyaBTOHOMHBIE OPraHOMIBI KIJIETKH:
MHUTOXOHJIpUH, TutacTuabl. [IporcxoxkaeHne MUTOXOHApUN u tutactua. Buabl mnactua. HememOpaHnHbie
OpPraHOMJbl KJIETKU: PUOOCOMBI, KIETOYHBIH ILIEHTp, LEHTPHUOJM, PECHUYKH, JXIYTUKH. DyHKIMH
OpPraHouOB KIETKH. BrirtoueHus.

Anpo — perynsTopHbld 1eHTp KiaeTku. CTpoeHme sapa: sjaepHas 000JI0YKa, KapuoIlla3zMa,
XpOMAaTHH, AAPBIIIKO. XPOMOCOMBL. TpaHCIIOPT BEHIECTB B KIIETKE.

JdemoncTpauuu:

IMoprpetrsr: A. JleBenryk, P.I'yk, T.IlIBann, M. lllneiinen, P.Bupxos, x. Yorcon, @.Kpuk,
M. Yunkunc, P. ®panknun, K. M. bap.

JIuarpammel: «Pacrmpenenenne XUMHYECKMX OJJIEMEHTOB B HEXHBOW mpupojae», «Pacmpenenenue
XMUMHUYECKUX JIEMEHTOB B JKUBOI MPUPOJIE».

Tabauiet u cxembl: «Ilepuoanueckas Tabaua XMMUYECKHX 3JIEMEHTOBY, «CTpOeHUE MOJIEKYIIbl BOJIBI,
«buocunres 6enka», «CtpoeHune Mojekyabl Oenka», «Ctpoenue gpepmenTtay, «HykiIienHOBbIE KHUCIOTHI.
JAHK», «Crtpoenue monekynsl AT®», «CtpoeHue 3yKapuoTHUYECKON KieTKn», «CTpoeHue >KMBOTHOM
KJIETKN», «CTpOEHUE pACTUTENLHOM KIETKN», «CTpOeHHE MPOKAPUOTHUYECKOHN KIEeTKn», «CTpoeHue sapa
KJIETKW», «YTIEBObIY, «JIunuapm.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, O0OpYyIOBaHHE Ui NPOBEACHUS HAONIOJICHHM, W3MEpPEeHUIA,
HKCIIEPUMEHTOB, MUKPOIIPENapaThl PACTUTEIbHBIX, )KUBOTHBIX U OAKTEPUATHHBIX KIETOK.

JlabopaTopHble H IPaKTHYeCKHE PadOThI:

JIaGopatopHas pabota Ne 1. «M3yueHne kataluTH4YECKON aKTUBHOCTH (PEPMEHTOB (Ha MPUMEpPE aMUJIa3bI
WM KaTanasbl)».

JIaGopatopHass pabota Ne 2. «l3ydeHue CTpOEHHMs KIJIETOK pAacTE€HHH, >KUBOTHBIX M OaKkTepuil moj
MHUKPOCKOTIOM Ha F'OTOBBIX MUKPOIIpENapaTax U X ONUCAHUEY.

Tema 4. JKuzneneiTeJbLHOCTh KJIETKH.



OOMeH BemecTB, WM MeTa00auM3M. ACCHUMWIANMS (IJIACTHYCCKUH OOMEH) M JUCCHUMUISAIINS
(aHepreTuyeckuid 0OMEH) — JIB€ CTOPOHBI €AMHOTO Tpolecca MeTaboau3ma. Posib 3aKOHOB COXpaHEHUS
BEIIECTB U SHEPTUH B IOHUMAHUU METa00IM3Ma.

Tumbr oOMeHa BeniecTB: aBTOTPOQHBIN U reTrepoTpodubiii. Pons hepMeHTOB B 00MEHE BEIIECTB U
IIPEBPALLEHUH SHEPTUHU B KIIETKE.

®otocunTe3. CBeToBast u TeMHOBasA (a3bl poTocunresa. Peakuuu porocunresa. ddpdexkruBHOCTH
¢dorocunresa. 3HaueHne (GoToCHUHTE3A JUIS )KU3HU Ha 3emiie. Biausiaue yciaoBuii cpebl Ha (JOTOCHHTE3 U
CTIOCOOBI MOBBIIIEHHUS €T0 POAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHHIA.

XeMocHuHTe3. XeMOCUHTE3UPYIOIINE OaKkTepuy. 3HaUCHUE XEMOCUHTE3a JUIsl )KU3HU Ha 3eMIIe.

OHepreruyeckuii oOMeH B KieTke. PaciienyieHue BelecTB, BBIJCIEHHE M aKKyMYJIHUpPOBAaHUE
SHEPruM B KIIETKE. DTalbl SHepreTuyeckoro oomeHa. I'nmukonus. bpoxenue u ero Buasl. Kucinopognoe
OKHCIICHHE, WM KJeToyHoe apixaHue. OxucnurensHoe QochopmmmpoBanue. IPPEKTUBHOCTD
SHEPreTHYEcKOro oOMeHa.

Peakuun marpuusnoro cunresa. I'enernueckas nndopmanus u JIHK. Peanusanus renernyeckoit
nHpopmanuu B kierke. ['eHeTnueckuit kox u ero cBoiicra. Tpanckpunuus — matpuunblidi cuate3 PHK.
Tpancnsius — Ouocunres3 Oenka. Jrtanbl TpaHcmauuu. KomgupoBanue amuHokucinor. Ponb pubocom B
OnocuHTe3e Oenka.

Heknerounsie ¢opMmbl xu3HuM — Bupychl. Mcropust orkpbeitust BupycoB (/. . MiBaHoBckwii).
Oco0OeHHOCTH CTPOEHUS U )KU3HEHHOTO KA BUpycoB. bakrepuodaru. bosie3nu pacteHuii, )KUBOTHBIX U
4elloBeKa, BbI3bIBaeMble BUpycamu. Bupyc ummyHnonedunura yenoseka (BUY) — Bo3oyaurens CIIN da.
OOpaTHast TpaHCKpUIIIUS, peBepTaza M HHTerpasza. [IpoduimakTuka pacnpocTpaHEHUs BHPYCHBIX
3a00JIeBaHU.

JdemoncTpaumnu:

IMoprpetsr: H. K. Konsnos, . Y. UBanosckuii, K. A. Tumupsses.

Tabmunpl u cxembl: «Tumnbl nutanus», «Metabomu3am», «MUTOXOHAPHU», «IHEPTETUUECKU OOMEHY,
«Xmopormact», «Dorocuntes», «Crpoenune JIHK», «Ctpoenne n pyHkumonupoBanue reHay, «CuHTE3
oenkay, «['enernueckuii kom», «Bupyce», «bakrepuodarn», «CTpoeHHe W XKHU3HEHHBIN IIUKII BHpyca
CIT1/Ia, 6axtepuodaray, «Permmukanus JJHK».

Ob6opynoBanue: Moaenu-amuiukanun «Yasoenne JIHK wu Tpanckpunmus», «buocunte3 Oenkay,
«CTtpoeHnue KineTkn», Moaenb cTpykTypsl JTHK.

Tema 5. Pa3mHokeHNe M HHAUBUYAJbHOE PAa3BUTHE OPraHU3MOB.

KiteTouHsIil UK, WK )KU3HEHHBIA UK KIeTKU. MaTepdaza u mutos. [Iponecchl, mpoTekarommue
B nHTep(aze. Perumkamnus — peakuus marpuynoro cuHTe3a JIHK. Ctpoenne xpomMocom. XpoOMOCOMHBIN
HabOp — KapHOTUIl. JIUIIOUIHBIN U TalJIOUIHBIA XpOMOCOMHBIE Ha0Ophl. Xpomatu el Llutonoruueckue
OCHOBBI Pa3MHOXEHUS U UHIUBUIYAJIbHOTO PAa3BUTHS OPraHU3MOB.

Henenne knetkn — muto3. Cramgum mwurtosa. Ilpouecchl, mpoucxonsiine Ha pa3HbIX CTAIUAX
MUTO3a. bruosiornueckuii cMpIca MUTO3a.

[Iporpammupyemasi rudesb KIETKH — aromnTo3.

@opMBl pa3MHOKEHUS OPTaHU3MOB: Oecrosoe W MosioBoe. Buipl Gecrnosoro pasMHOMKEHUS:
JIeieHue HaJBO€, TOYKOBAaHME OJIHO- ¥ MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE, BEreTaTUBHOE
pa3MHokeHue. VICKycCTBEHHOE KIOHUPOBAHUE OPraHU3MOB, €0 3HAYEHUE ISl CEJICKIINU.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYHUS OT OECTOJIOTO.

Meiioz. Ctaguu meiio3a. [Ipoueccsl, mpoucxoasiue Ha cTaausx Meiiosa. [loBeaenune xpomocoM B
Mmeiiose. Kpoccunrosep. bruonornueckuii cMbICa M 3HaYEHUE MENH03a.

'amerorenes — mporiecc 00pa3oBaHUS TOJOBBIX KIETOK Yy >KMBOTHBIX. [loNOBBIE >Kene3bl:
CEMEHHHKH U sSmuHuKHU. OOpazoBaHue U pa3BUTHE MOJIOBBIX KIETOK — raMeT (CIIepMaTO30U/I, SIMIIEKIeTKA)
— cmepmaroreHe3 © oBoreHe3. (OCOOEHHOCTHM CTpPOEHUS SHUIEKIETOK M CIepMaTO30MIOB.
Onnonoreopenue. [Taprenorenes.

NuauBuayanbHoe pa3BUTHE (OHTOTeHe3). OMOpHUOHANIBbHOE pa3BuUTHE (IMOpHOreHe3). DTarbl
SMOpPHOHAILHOTO PA3BUTHUS y TIO3BOHOYHBIX JKUBOTHBIX: APOOJIEHUE, TacTPYJSIUs, OpPraHOTeHE3.
[TocTomOproHanbHOE  pa3BuTHe. THUNBI  TMOCTIMOPHOHATBHOTO  PAa3BUTHS: MPsSMOE, HEMPsIMOe



(mmunHOYHOE). Brinsinue cpenpl Ha pa3BUTHE OPraHU3MOB, (PAaKTOPHI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YPOJCTBA.

Poct u pasButue pacreHuil. OHTOTE€HE3 IIBETKOBOIO DPACTEHUS: CTPOCHUE CEMEHH, CTaJuU
pa3BUTHSL.

JdeMoHcTpanum:

Tabmuuer u cxembl: «PoOpMBbI Pa3MHOKEHUSI OPraHU3MOBY, «JIBOWHOE OIUIOJOTBOPEHHUE Y IBETKOBBIX
pacteHuit», «BereraTuBHOE pa3MHOXKEHHE pacTeHui», «JleneHue kinerku Oaxrtepuil», «CTpoeHue
MOJIOBBIX KIIETOK», «CtpoeHue xpomocoMsbly, «Kierounsnii nuxiy, «Permukanus IHK», «Mwurtosy,
«Menos», «lIpsmoe u HempsMoe pa3BUTHE», «['aMETOT€HE3 Yy MIIEKONUTAKOMNUX M YEIOBEKay,
«OCHOBHBIE CTAJIMA OHTOTEHE3aY.

OO0opynoBaHue: MHUKPOCKOI, MHKporpenapaTbl «CrepMaTro30uibl MIIEKOMUTAIOMIETo», «SIhlekieTka
MJIEKOTIUTaomEero», «KapuokuHe3 B KIETKax KOpElIKa JIyKa», MarHuTHas MOJEIb-alIIMKaHs
«lenenue xknetku», moaens JJHK, monens meTadazHoit XpOMOCOMBI.

JlabopaTopHble U NPAKTHYECKHE PAadOThI:

JlabopatopHast pabota Ne 3. «HabGmogenne MuTO3a B KJIETKaX KOHYMKA KOpEIIKa JyKa Ha TOTOBBIX
MHUKpOTIperiapaTax.

JlabopaTtopHnast pabota Ne 4. «3ydyeHne cTpoeHuUs MOJOBBIX KJIETOK HAa TOTOBBIX MUKpPOIpENapaTax.

Tema 6. HaciieACTBEHHOCTh U H3MEHYHBOCTh OPraHU3MOB.

[Ipeamet u 3amaum reHeTuku. Vctopust pa3BuTHsi TeHETUKU. POJIb IUTOJOTHN U SMOPHOJIOTUH B
CTAaHOBJICHUU TE€HETHUKH. BKiaa poccHiiCKUX M 3apyOeXHBIX YUEHBIX B pPa3BUTHE T€HETUKH. MeTobl
TeHEeTUKH  (THOPUIOJOTHYECKHH, I[UTOTCHETHYECKHH, MOJIEKYJISIpHO-TeHeTHuuecknii). (OCHOBHBIE
TeHETUYECKUE MOHATHA. [ eHeTHIecKass CHMBOJIMKA, UCIIOJIb3yeMasi B CXeMaX CKpelMBaHH.

3aKOHOMEPHOCTH Hacle[OBaHUsl TPHU3HAKOB, ycTaHoBieHHBbIE . Menaenem. MoHorubGpumaHoe
CKpelllMBaHMuEe. 3aKOH eIuHO000paszusi THOpHUI0B nepBoro nokoJjieHus. [IpaBuno momuHMpoBaHUS. 3aKOH
pacuieruieHus npu3HakoB. ['unoresa unctotel ramer. [loiHOE M HENOJIHOE JOMUHUPOBAHUE.

JuruGpuaHoe CKpELIMBaHHUE. 3aKkoH HE3aBUCUMOTO Haclea0BaHUs MIPU3HAKOB.
[uToreHeTnyeckre OCHOBBI ~ TUTUOPUIHOTO  CKpEUIMBaHUSA.  AHAIM3HPYIOLIEe  CKpellUBaHUE.
Hcnonb30Banne aHAIM3UPYIOIIETO CKPEUIUBaHUS ISl OTIPEAETICHHUS T€HOTHUIIa OCOOH.

CueruieHHOe HacnefoBaHue mnpusHakoB. Pabora T. Moprana mo cremjieHHOMY HacleIOBaHUIO
reHoB. Hapylienue crierienus TeHOB B pe3ybTaTe KPOCCUHIOBEpa.

XpOMOCOMHAsI TEOPUS HACIIEICTBEHHOCTH. [ eHeTHUeCKre KapThl.

I'enetnka mnona. XpOMOCOMHOE OINpeAeNeHUe MoJia. AyTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorametHsle U rereporaMeTHble opraiu3Mbl. HaciienoBanue npu3HaKoB, CHEIUIEHHBIX C ITOJIOM.

N3meHunBoCTh. Buabl M3MEHUMBOCTH: HEHACJIEACTBEHHAs W HACJIEICTBEHHas. Posb cpenbl B
HEHACJIEACTBEHHON M3MEHYUBOCTH. Xapakrepucruka MOIU(DUKAITMOHHOM M3MEHYHUBOCTH.
Bapuaunonnbslii psin u BapuauuoHHas KpuBas. Hopma peakuun npusHaka. KonuuecTBeHHbIE U
KaueCTBEHHbIE MTPU3HAKU U X HOpMa peakuuu. CBoHcTBa MOIM(UKAIIMOHHONW N3MEHYUBOCTH.

HacnenctBenHnasi, iy reHoTunuyeckasi, "3MeHUYUBoCTb. KoMOMHaTHBHAs M3MEHYHBOCTh. Meiio3
U TOJOBOM TMpolecc — OCHOBA KOMOWHATHBHOM W3MEHYMBOCTU. MyTallMOHHAs M3MEHUYUBOCTD.
Knaccudukanuss Myranmii: TeHHbIE, XPOMOCOMHBIE, T€HOMHbIEe. YacToTa W TPUYUHBI MYTallHi.
Myrarennble (akTopbl. 3aKOH TOMOJOTHYECKHX pSAOB B HACIEACTBEHHOW u3MeHUMBOCTH H.
N. BaBuinosa.

BuesgepHas HacneCTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetnka wuyenoBeka. Kapuotun dyenoBeka. (OCHOBHbIE METOJbI TE€HETHKM YEJIOBEKa:
reHeaNornYecKuii, ONMM3HEIOBbIN, UTOTEHETHUECKUH, OMOXUMUYECKHI, MOJEKYISIPHO-TeHETUYECKUH.
CoBpeMeHHOE ONpeleleHNe TeHOTHNA: MOJHOT€HOMHOE CEKBEHHPOBAHWE, T'€HOTUIMPOBAHUE, B TOM
gucine ¢ nomotisio [1I[P-ananu3a. HacneacTBenHsle 3a00eBaHUS YeNIOBEKA: TEHHBIE OOJIE3HU, OOJIE3HH C
HACJIEICTBEHHOW MPepachoIOKeHHOCThIO, XPOMOCOMHBIE 0ose3Hu. CoMaThyecKue W TeHepaTUBHBIE
mytanud. CTBOJIOBBIE KIETKHU. [IpUHIUIBI 310pOBOTrO0 00pasza >KU3HM, JUATHOCTUKH, MPOPHUIAKTUKA H
JIEYCeHUs TeHEeTHYeCKuX OoJe3Hel. MennKo-reHeTuuecKoe KOHCYIbTHPOBaHUE. 3HAYCHHE MEIUIIMHCKON
TeHETUKH B MPEJOTBPAIICHUH U IEYCHUN TeHETUYECKHIX 3a00JIeBaHUI YEIOBEKA.



JdemoHcTpaumnu:

Hoptpetst: . Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodeen-Pecosckuii, H.
. BaBunos.

Tabmuuel u cxembl: «MOHOTHOPUIHOE CKPEUIMBAHME M €ro IIMTOT€HETHYeCKas OCHOBa», «3aKoH
pacuiermyieHusi M €ro IMTOTeHeTHYecKas OCHOBa», «3aKkOH YHCTOTHI TameT», «JlurudpuaHoe
CKpelBanuey, «L{uronornyeckre 0CHOBBI TUTHOPHIHOTO CKpEIUBaHUs», «Meio3y», «B3anmoaeicTue
QJUIETIBHBIX T'€HOB», «l'€éHeTHYeckne KapThl PACTEHHM, XUBOTHBIX M YeJIOBeKa», «['eHeTnka mosay,
«3aKOHOMEpPHOCTHU HACJIEJOBAHUS, CLEIJICHHOIO ¢ moJsioM», «KapuoTumbl 4enoBeKa U >KMBOTHBIX,
«Bunmpr m3meHunBocTHY, «MoaudukannoHHas W3MEHUMBOCTHY», «HacnemoBanme pesyc-gaxTopay,
«I'eneTuka rpymni KpoBu», «MyTaumoHHas U3MEHYUBOCTbY.

O6opynoBanue: Mojenu-anminkauuu «MoHOruopuaHoe CKpeluBanuey, «Hemnonnoe noMuHUpoBaHuE,
«lurubpunHoe ckpemmBanuey, «IlepekpécT XpoMocoM», MUKPOCKOI W MUKporpenapar «/[po3zoduay
(HOpMa, MyTamuu GOpMBI KPBUTHEB M OKPACKH Tela), Tepbapuii «['opoX MOCEeBHOWY.

JlabopaTopHble U NPAKTHYECKHE PAadOThI:

JlabopaTtopHnast padota Ne 5. «M3yuenune pe3ynbTaTOB MOHOTUOPUAHOTO M JUTUOPUIHOTO CKPEIIUBAHUS Y
Npo30(uibl Ha TOTOBBIX MUKpOIIpEnaparax».

Jlabopatopnas pabora Ne6. «M3yueHne MOAMGPUKANMMOHHONW  HM3MEHYMBOCTH, TOCTPOEHUE
BAPUALIMOHHOTO Psfia U BApUALIMOHHON KPUBOI».

JlabopaTtopHnas pabota Ne 7. «AHanmu3 MyTaruii y 1po30¢uibl Ha TOTOBBIX MUKpOIIperapaTaxy .
[IpakTueckas padota Ne 2. «CocTaBieHre U aHATIN3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cenekuusi oprann3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusi Kak Hayka W TIpolecC. 3apoKICHHE CEJIeKUMM M JoMecThKauus. YdeHue H.
W. BaBunoBa 0 1EHTpax TNPOUCXOXKIEHUS W MHOTOOOpa3usi KYJIbTYpHBIX pacTeHui. LleHTpsl
MIPOUCXOXKACHUS JOMAIIHUX KMBOTHBIX. COpT, MOpOJa, IITaAMM.

CoBpeMeHHBIC METOIbI CeNeKIMH. MacCOBBIM U MHAUBUAYATbHBIN OTOOPHI B CENEKIIMN PACTCHHMA
1 KUBOTHBIX. OIleHKa 3KcTepbepa. biM3KOpoACTBEHHOE CKpelMBaHMEe — WHOpUAMHT. Yucras JTUHUS.
CkpemuBaHue 4YHCTBHIX JIMHUWA. ['eTeposuc, mmm rubpumHas cwia. HepoJIcTBEeHHOE CKpelMBaHHE —
ayropuauar. Otnanénnas rubpugusanus U e€ ycrnexu. VICKYCCTBEHHBIH MyTareHe3 M MOJydeHHUe
MOJMIUIONJOB. JIOCTHXKEHUS CENEeKIUN PACTEHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kak oOTpaciab NOPOU3BOJACTBA. ['€HHas WHXKEHepus. OTalbl CO3JAHUS
pekomOunantHoi JIHK u tpancrennsix opranm3moB. Kiierounas umkeHepus. KierouHble KyabTypBl.
MukpoKIIoHaIbHOE pa3MHOXEHUE pacTeHui. Kiionuposanue BBICOKOIIPOIYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHU3MOB. DKOJOTHYeCKHe W 3Thdeckue mnpobiembl. MO — renetmuecku
MOAU(PHUIIMPOBAHHBIE OPTAHU3MBI.
JlemoHcTpaimu:
Hoptperst: H. Y. Bapuiios, U. B. Muuypun, I'. /1. Kapneuenko, M. ®@. VBanos.
Tabauiel u cxembl: kapta «L[eHTpbI NPOUCXOXKIEHUS M MHOTOOOpa3usi KyJAbTYpHBIX PpACTCHHI,
«[lopoapl JOMamIHUX >KUBOTHBIX», «CopTa KyIbTYpHBIX pacTeHuil», «OtrnanéHHas TUOpUIU3ALU»,
«Pabotel akamemuka M. @. UBanoBay, «llomumnoumus», «OO0bekThl OuotexHomorum», «Kmetounsie
KYJIbTYpbI U KJIOHUpOBaHHE», «KOHCTpyUpOBaHUE U IEPEHOC TE€HOB, XPOMOCOM.
O6opynoBaHue: MYISDKUA IJI0JI0B U KOPHEIUIONOB JAUKHX (OPM M KYIbTYPHBIX COPTOB PACTEHUH,
repOapuii «CenbCKOX03SHCTBEHHBIC PACTEHUS.

JlabopaTopHbIe H IPaKTHYeCKHE PadOThI:

Okckypcusi«OCHOBHBIE METOABI M JIOCTHXKEHUS CeJNEKIMM pacTeHUuil M JKUBOTHBIX (Ha
CENIEKIIMOHHYIO CTAHIUIO, IUIEMEHHYIO ()epMy, COPTOUCTIBITATENbHBIA Y4aCTOK, B TEIUIMYHOE XO35ICTBO,
71a00paTOPHIO arpOYHUBEPCUTETA HITM HAYYHOTO LIEHTPA)».

11 KJIACC
Tema 1. DBoJIONUOHHAA OMOJIOTHA.



[Ipennocelnky BO3HUKHOBEHHS 3BOJIIOLMOHHON TEOPHM. DBOJIIOIMOHHAS TEOpUs U €€ MECTO B
Ouonornu. BriusiHue SBOIOMOHHON TEOPUU HA PAa3BUTHE OMOJIOTUH U APYTHX HAYK.

CupzerenbctBa 3Bontonuu. [laneoHTosornyeckue: MOCIEN0BATEIBHOCTh IOSBICHUS BHUAOB B
MAJICOHTOJIOTUYECKOH JIeTONHCH, epexoaHbie (hopmbl. broreorpaduyeckue: cXoACTBO U paznuuue GpayH
1 (GII0Op MAaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKUE: CXOJACTBA W Pa3Muusi SMOPHUOHOB pAa3HbIX BHUIOB MO3BOHOYHBIX.
CpaBHUTEIIbHO-aHATOMUYECKHE: TOMOJIOTMYHbIE, AHAJIOIMYHbIE, PYAMMEHTApHbIE OpraHbl, aTaBU3MBI.
MouiekynapHO-OMOXUMUYECKHE:  CXOJACTBO  MEXAaHU3MOB  HACJIEACTBEHHOCTM U OCHOBHBIX
MeTa0OJIMIECKUX MyTeH Y BCEX OPraHU3MOB.

OpomonmonHas Teopust Y. [lapsuna. Ilpeamnocbuiku BO3HMKHOBEHUS JapBUHHM3Ma. JIBHOKylne
CWJIbI 3BOJIOUMH BUAOB N0 JlapBuHY (M30BITOYHOE PAa3MHOKEHHE IPU OTPaHUUYEHHOCTH PECYPCOB,
HeompeeIéHHas U3MEHYUBOCTh, 00ph0a 3a CyIIeCTBOBAHHUE, €CTECTBEHHBINH 0TOOD).

Cunrernueckas Teopust sposonuu (CTI) u eé
IBOJIIOIUH.

JBwxymue cuibl (QakTopbl) SBOJIONMK BHUAOB B Mpupoae. MyTalMoOHHBIN Tmpolecc u
KOMOMHATHBHAsI U3MEHUYUBOCTh. [lonmymsiinoHHbIE BOJHBI U Apeii¢ reHoB. M3ondnus u Murpanus.

EctecTBenHbIl 0TOOp — HampaBisiomuii pakTop 3BoOLUNA. POPMBI €CTECTBEHHOTO 0TOOpA.

[IpucnocobaeHHOCT, OPraHU3MOB Kak pe3yibTaT 3Bojtouuu. IlpuMepsl mnpucnocobieHuit y
OpraHu3MoB. ApoMOP(O3bl U UIN0AAAITALIUH.

Bun wu BumooOpazoBanme. Kpurepun Buzma. OcHoBHBIE (OpMBI  BHA000pa30BaHMUS:
reorpauyeckoe, 3K0JI0rHUECKOe.

Makpossomtorusi.  PopMbl  dBOMIONMM:  (puieTHYeCKas, JAUBEPreHTHas, KOHBEpreHTHasl,
napajuienpHas. HeoOpaTuMocTh SBOIOIHH.

[IpoucxoxxaeHre OT HecleUuaIu3upOBaHHBIX MpeakoB. [Iporpeccupyromias crenuanin3amnms.
AnanTuBHas paguanus.

JdemoHcTpaumnu:
Ioptpetrer: K. JIunnen, K. b. Jlamapk, Y. Jdapsun, B. O. Kopanesckuii, K. M. bap, DO. I'ekkens,
®. Mroiep, A. H. CeBepiios.
Tabauie! u cxeMbl: «Pa3BUTHE OpraHMYEcKOTO MUpa Ha 3emiiey, «3apoIbIy MO3BOHOYHBIX KUBOTHBIXY,
«Apxeontepukcy, «Dopmbl 00ppOBI 3a cymecTBoBaHHe», «EcrecTBeHHBIH 0TOOPY, «MHOTOO0Opazme
COPTOB  pacteHuil», «MHoroobOpa3zue mopon  KUBOTHbIX», «llomymsuum», «MyTauuoHHas
U3MEHUYUBOCTBY, «Apomopdo3el», «Mamoamantamuu», «OOmas aereHepauus», «JBuxymiue Ccuibl
ooy, «Kapra-cxema wmapuipyra myremectsus Y. Jlapsuna», «boppba 3a cymiecTBoBaHUE,
«[Ipucnocobnennocts  opranusmoBy», «l'eorpaduyeckoe  BuAO0OpazoBaHUE», «IKOJIOTHYECKOE
BHUJI000PA30BaHUE.
O6opynoBaHue: KOJJIEKIHS HACEKOMBIX C PAa3IMYHBIMH THIAMH OKpPacKH, HAOOp IUIOJOB U CEMSH,
koJutekus «[IpuMepsl 3alTUTHBIX MPUCIIOCOOICHUM y KUBOTHBIX», MOJENb «OCHOBHBIE HaIpaBlICHUS
ABOJIIOIHIY, 00bEMHAA MOAENh «CTpOEHHE FOJIOBHOTO MO3Ta MO3BOHOYHBIX).

buoreorpaduueckas xapra mupa, Kouiekuus «PopMbl COXPAHHOCTH HMCKOMAEMBbIX HUBOTHBIX H
pactenmit», wmojenp ammukanus —«llepekpéct xpomocom», BiaxHble Tmpenaparbl  «Pa3ButHe
HacekoMoroy», «Pa3Butue asarymku», MUKpornpenapaT «Jlpo3oduna» (Hopma, MyTaruu GopMbl KPbLIHEB
1 OKpPacKH Teja).

JlabopaTopHble H IpaKTHYeCKHe padoThI:

JIaGopatopHas padota Ne 1. «CpaBHeHuE BUIOB 110 MOP(OIOTHIECKOMY KPUTEPUIOY.

JlaGopatopHass pabora Ne 2. «OmnucaHue NpPUCTIOCOONIEHHOCTH OpraHu3Ma U €€ OTHOCHTEIHHOTO
Xapakrepay.

Tema 2. Bo3HMKHOBeHMe M pa3BUTHE )KM3HU Ha 3emJie.

JloHay4HbIe IIPEACTABIICHUS O 3apOKJICHUU KU3HU. HaydHble rMIoTe3sl BOZHUKHOBEHUS JKU3HU
Ha 3emse: abMoOreHe3 M MaHcnepMus. XHUMUYECKas HBOJIONUSA. AOHOT€HHBIH CHHTE3 OpPraHUYecKUX
BELIECTB M3 HEOPraHMYECKUX. OKCIEPUMEHTAIBHOE IOATBEPKACHUE XHMHUUYECKON  DBOJIOLMM.
Hauanbuble stamel Ouosiormueckoil spomtonuu. ['mmotesa PHK-mupa. ®@opmupoBanne MeMOpaHHBIX
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CTPYKTYp ¥ BO3HUKHOBEHHE IPOTOKIETKU. [lepBble KIeTKH U uX 3BosonUs. POPMUPOBAHNE OCHOBHBIX
IPYIII )KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emiie 1o 3pam u nepuojaaM. Karapxeit. Apxelickasi 1 MpOTEPO30MCKas IPHI.
[Taneo3oiickass 3pa u €€ mepuoAbl: KEeMOPUNCKHM, OPAOBUKCKHM, CHIYPUUCKUH, JICBOHCKHUH,
KaMEHHOYIOJIbHBIN, IEPMCKHH.

Me3so30iickas 3pa U €€ Meproibl: TPUACOBbIN, FOPCKUNA, MEJIOBO.
KaiiHo3oiickas 3pa u €€ nepuoapl: MaJ€OreHOBbI, HEON€HOBbIN, aHTPOIIOT€HOBBIM.

XapakTepucTuKka KiuMaTa M TeoJIOTMYECKHX IpoueccoB. (OCHOBHBIE ATalbl  3BOJIOLUU
pPacTUTENLHOTO M JKUBOTHOTO MHpa. ApomMop¢o3bl y pacTeHuil M >KMBOTHBIX. [losiBeHme, pacuseT u
BBIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema OpraHu4eckoro Mupa Kak oTpakeHue 3BOJIOLUUA. OCHOBHBIE CUCTEMATUYECKUE TPYIIIIbI
OpraHu3MOB.

OBoJIOLMS YeoBeKa. AHTPONOJIOrHs Kak Hayka. Pa3sBuTue npeacraBieHUIl O MPOUCXOXKIECHUU
yenoBeka. MeTtonpl u3ydeHHs aHTpororeHe3a. CXoAcTBa M pa3iMyMsl 4YeJIOBEKAa U JKUBOTHBIX.
CucremaTHueckoe NoJI0KEHUE YeIoBeKa.

JBuxymue cuibl (pakTopsl) aHTponoreHe3a. HacnencrBeHHas M3MEHUMBOCTb U €CTECTBEHHBIN
otOop. O01IecTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYAUN TPY/AA, MBIIIJICHUE, PEUb.

OCHOBHBIE CTaJIMM W BETBU HBOJIIOIIUU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek ymenbiid, YenoBek
npsaMoxoaamui, YenoBek HeaHaepTalbCKuii, YenoBek pasyMHbIA. HaxoJkum HMCKOMaeMbIX OCTATKOB,
BpeMsl CYIIECTBOBaHMUsI, 00JIACTh pacrpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIHUS.

YenoBeueckne packl. OcHOBHbBIE OOJIBIIME pachkl: eBporeoujHas (eBpas3uiickas), HErpo-
aBCTpaJIONIHAA (3xBaTOpHaIbHAs), MOHTOJIOUAHAS (a3maTcko-aMepuKaHCKas). YepThl
MPUCIIOCOOJIEHHOCTH TIPEICTaBUTENEH YeIOBEUECKUX pac K YCIOBUAM CyllecTBoBaHHS. EnuHCTBO
yenoBedyeckux pac. Kputuka pacuszma.

JdemoHcTpaumnu:

[Moptpetsr: ®. Penu, JI. [Tactrep, A. . Onapun, C. Muuiep, I'. FOpu, Y. JapBuH.

Tabmunpl u cxembl: «Bo3HukHOBeHue COMHEYHOW CHCTEMBb», «Pa3BHTHE OPraHMYECKOTO MHUPay,
«PactutenbHas kietka», «KuBoTHas kietka», «lIpokapuotuyeckas kierka», «CoBpeMeHHas cucrema
OpraHnyeckoro mupay», «CpaBHEHHE AHATOMHYECKHUX YEepPT CTPOCHMs YeJIOBEKa M YeIOBEKOOOpa3sHBIX
00e3bsiH», «OCHOBHBIE MeCTa MaJ€OHTOJOIMUYECKUX HaXOJOK IPEIKOB COBPEMEHHOTO YENOBEKa,
«[peBHueiiue moan», «/Ipesuue moan», «llepBbie coBpeMeHHbIE JTI0ANY», «HenoBeueckue pach».
Ob6opynoBanue: Myasku  «lIpoucxoxxneHue dYenoBeka» (OIOCThI aBCTPAJONMUTEKA, MHUTEKAHTPOIIA,
HeaHJepTaliblla, KPOMAHbOHIIA), CJIETKH WM N300pakeHUs KaMEHHBIX OpYIuil MepBOOBITHOTO YelOBEKa
(xamMHU-"OTIIIEpPHI, pyOMIIa, cKpebia), reoxpoHoJiornyeckas Tabiauma, Kouiekus «PopMbl COXpaHHOCTH
MCKOIAEMBIX )KUBOTHBIX M PACTCHHI.

JlaGopaTopHble H IpaKTH4YecKue padoThbi:

[IpakTuueckas paborta Ne 1. «/3yueHue uckonaemMpIx OCTATKOB PACTEHUM U )KMBOTHBIX B KOJUIEKIIUIX).
DKCKypcusi «DBOJIOLUA OpPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-HAyYHBIM WU

KpaeBequeCKUil My3eil).

Tema 3. Oprann3msl M OKpY:Kal0Ias cpeaa.

DKOJIOTHSl KaK Hayka. 3aJa4yd U pa3Jliedbl AKOJIOTUU. METOoNbl 3KOJIOTMUECKUX HCCIEAOBaHUN.
DKOJIOTHYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOuTaHUs OPraHU3MOB: BO/IHAS, HA3EMHO-BO3/AYIIIHAS, TOYBEHHAs, BHYTPUOPTraHU3MEHHAaS.

Okonorudeckne  daktopbl. Kmaccudukamuss dKoiorndeckux — (GakTOpoB:  aOHMOTHUYECKHE,
OMoTHYeCcKre U aHTpoTnoreHHbIe. JlelicTBre HKOIOTHYecKUX (PaKTOPOB HAa OPTaHU3MBI.

Abuotnueckue (GakTophl: CBET, TeMmIepaTypa, BIaXHOCTh. Potonepuoausm. [Ipucnocobnenus
OpPraHU3MOB K JIEHCTBUIO a0MOTHYECKHX (haKTOPOB. bruoornueckne puTMel.

buotnueckne dakroppl. Buabl OMOTHYECKHX B3aMMOJCHCTBHI: KOHKYPEHIIHSI, XHUIIHAYECTBO,
cumbuo3 u ero ¢opmel. [lapazutusMm, Koomepanus, MyTyalu3M, KOMMEHCAIN3M (KBapTHPAHCTBO,
HaXJIEOHMYECTBO). AMEHCaIu3M, HEUTpanu3M. 3HaueHHe OWOTHYECKUX B3aMMOJCHCTBUIN  AJs
CYIIIECTBOBaHMS OPTaHU3MOB B IPHPOJIHBIX COOOIIECTBAX.
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DKOJIOTHYECKHE XapAaKTEPUCTUKH MOy asiuuu. OCHOBHBIE NTOKA3aTENH MOMYJISALMN: YUCIEHHOCTD,
IJIOTHOCTB, POKJIaEMOCTb, CMEPTHOCTb, IIPUPOCT, MUTpalys. J[MHaMKMKa YUCICHHOCTH MOIYJSALMU U €€
perymnsauus.

JdemoHcTpaumuu:

Hoptpetsi: A. I'ym6onbar, K. @. Pynse, O. ['ekkenb.

Tabmuuer  u  cxembl: kapta «lIpupoansie 30HBI  3emim», «Cpeasl 0OOWTaHUS OPraHU3MOBY,
«Doronepuoausm», «llonmymannny, «3aKOHOMEPHOCTH POCTAa YUCICHHOCTH NOMYIANWW HH(Y30pHH-
Tyenskny, «[Tumesbie nenmy».

JlabopaTopHble U NPAKTH4YEeCKHE PadOThI:

JIaboparopuas padota Ne 3. «Mopdonorndeckne 0COOEHHOCTH PACTCHUIN U3 Pa3HBIX MECT OOUTAHUS.
JlaboparopHas pabota Ne 4. «BiusiHUE CBETa Ha POCT U PA3BUTHE YESPEHKOB KOJICYCay.

[Tpaktuueckast padota Ne 2. «IToac4ET MIOTHOCTH MOMYJISALMKN pa3HBIX BUIOB PACTCHHIN.

Tema 4. Coo01ecTBa U IK0OJOrHYeCKHE CHCTEMBI.

Coo0miecTBo oprann3MoB — OuorieHo3. CTpyKTypel OHMOIIEHO3a: BUJIOBasi, MPOCTPAHCTBEHHAS,
Tpoduueckas (nuiesast). Buapsl-nomuHanTel. CBsi3u B OMOIIEHO3E.

Okosnoruyeckue cucreMbl (3kocucremsbl). llonstue 00 dkocuctemMe U OHUOTEOIEHO3E.
OyHKIMOHATBHBIE KOMIIOHEHTBI 3KOCHCTEMBI: IPOJIYIIEHThI, KOHCYMEHTHI, pPeayleHTh. KpyroBopor
BEIIECTB W TIOTOK DHEPTrUU B 3KocucTeMe. Tpoduueckne (MHIIEBBIE) YPOBHU 3KOCHUCTEMBI. [lumieBbie
nenu u cetd. OCHOBHBIE TIOKA3aTeH YKOCHCTEMBI: OHoMacca, MPOAYKIHs. DKOJIOTHIECKUE TTHPAMHUIB:
MPOIYKIMH, YHCICHHOCTH, OMoMacchl. CBOHCTBA IKOCHUCTEM: YCTOWYHNBOCTD, CAMOPETYIISIHS, Pa3BUTHE.
Cykueccus.

[IpuponHble 2KOCHCTEMBI. OJKOCHCTEMBI 03€p M peK. OKOCHCTeMa XBOMHOIO WU
LIMPOKOJIMCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE  DKOCHUCTEMBI.  ATPO3KOCHCTEMBI. YpOodKkocucTeMbl. buonormdyeckoe u
XO03S5IIICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopazHooOpazue kak ¢akTop yCTOWUMBOCTH dKocucTeM. CoOXpaHEHHE OHOJIOTHYECKOTO
pazHooOpa3us Ha 3emiie.

Yuenue B. U. Bepnanckoro o Omocdepe. I'panunbl, coctaB u cTpykTypa Omocdepsl. Kupoe
BemecTBO M ero ¢yHkuu. OcoOeHHOCTH OMocdepbl Kak ri00aabHON 3KOCHCTEMBI. J{MHaMHu4Yeckoe
paBHOBecHE M 00paTHas CBs3b B Ouocdepe.

KpyroBopoTbl BelecTB 1 OMOT€OXMMHUYECKHE IIUKIIBI AJIEMEHTOB (YIiiepo/ia, a30Ta). 30HaJIbHOCTh
ounocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuectBo B Omocepe 3emiau. AHTpONOreHHbIE W3MEHeHUss B Ouocdepe. ['nmodanbHbIE
AKOJIOTHYECKUE TPOOIIEMBI.

CocymiectBoBanre mpupojsl U uenoBeuecTBa. CoxpaHeHne OuopasHOOOpa3usi Kak OCHOBA
ycroiunBocTd Ouocdepbl. OCHOBa pPalLMOHAIBHOTO YIPABICHUS NPUPOJHBIMH pecypcaMu U HX
ucnoJib3oBanue. J{oCTikeHus OMOIOTHH U OXPaHa MPUPOIBI.

JdemMoHcTpanum:

Hoptpersl: A. JIx. Tencnu, B. H. Cykaués, B. U. Bepnaackuid.

Tabnuuet u cxempl: «Ilumessie nenu», «buoreHos: coctaB u cTpykrypay, «IIpupoansie coobduiecTBay,
«lenu nuranus», «Okojoruueckas nupamuaay, «buochepa u  yemoBek», «IKocucTeMa
IIMPOKOJIMCTBEHHOIO Jieca», «IJKOCHUCTeMa XBOMHOro jeca», «buOIEHO3 BOA0OEMa», «ATPOLEHO3Y,
«I[IpumMepHbIE aHTPONOTeHHbIE BO3JEHCTBHS Ha MpUPOAY», «BaxHellne HCTOYHMKM 3arps3HEHMS
BO3/lyXa M TPYHTOBBIX BoJ», «IlouBa — BakHeimas cocrapistomas ouocheps», «DakTopsl Aerpagaluu
nouBy», «llapHukoBelii 3¢ dexT», «DakTopbl paJUOAKTUBHOTO 3arps3HeHUs Ouocdepnl», «ObOmas
cTpykTypa Ouocgeps», «Pacmpoctpanenue >xu3Hu B Ouocdepe», «O30HOBBIM 3kpaH OHOChEpH»,
«Kpyrosopot yriepona B 6uochepe», «KpyroBopot azora B Ipupoie.

OGopynoBanue:  Mojenb-anmiaukanus  «Tunuudsle  OuoneHo3bl», replOapuii  «PacTutenbHbIE
coobuiecTBa», Koyekuu «buoneHos», «Bpeaurenn BaKHEMIINX CENbCKOXO3SHCTBEHHBIX KYIBTYP»,
repbapuy U KOJUIEKIUH PACTEHUH M >KMBOTHBIX, MPUHAIEKAIINE K PAa3HBIM 3KOJOTMYECKHM TpyIam
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onHoro Buna, Kpacnas kuura Poccuiickoit denepanyy, n300paxeHus: OXpaHIeMbIX BUJOB PacTEHUH U
KUBOTHBIX.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IPOI'PAMMBI 11O BUOJIOT'MN HA BA3OBOM
YPOBHE CPEJHEI'O OBILIET'O OBPA30OBAHMUA

Cornacho ®I'OC COOQO, ycraHaBiIMBaIOTCS TPeOOBAHMUSI K pPeE3ylIbTaTaM OCBOEHHUS OOy4yalOUIMMUCS
MpOorpaMM CpeIHEro o0IIero 00pa3oBaHus: JMYHOCTHBIM, METAIIPEIMETHBIM U TIPEIMETHBIM.

JMUYHOCTHBIE PE3YJIbTATDBI

B cTpykType TUYHOCTHBIX pe3yibTaTOB OCBOCHUS MpeaMeTa «bruoorusy BhIJCICHBI CIEAYIONINE
COCTABJISIIOIIME: OCO3HAHKME OOYUYaIOIIMMUCS POCCHUICKON IpakJIaHCKOW MACHTHYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIILBHOCTA M CAMOOTIPEICIICHUIO, HATMYUE MOTUBAIIMK K 0OOy4eHUI0 OMOJIOTHH,
LIeJICHANIPABJICHHOE PAa3BUTHE BHYTPEHHUX YOEXKJIEHUN JIMYHOCTH HAa OCHOBE KJIFOUYEBBIX LIEHHOCTEH U
HMCTOPUYECKUX TPAJAUIIMKI Pa3BUTHS OMOJIOTHYECKOTO 3HAHUS, TOTOBHOCTH U CIIOCOOHOCTH 00YJarOIIUXCS
PYKOBOJICTBOBAThCS B CBOCU JCATEIBHOCTU IICHHOCTHO-CMBICIOBBIMH YCTAaHOBKAaMHU, TPUCYIIUMHU
cucTteMe OHOJIOTMYEeCKOro oOpa3oBaHMs, HAJIWYHE HKOJOTHYECKOTO MPABOCO3HAHUS, CIIOCOOHOCTU
CTaBUTH LIETTHU U CTPOUTD KUSHCHHBIC TIJIAHBI.

JInyHOCTHBIE pe3ybTaThl OCBOCHUS TpeaMeTa «bruosorus» A0CTUTaloTCs B €IMHCTBE YUeOHOU U
BOCIIUTATEILHOMN ACSITEIPHOCTA B COOTBETCTBHH C TPAIUITMOHHBIMH POCCHHUCKUMH COIIMOKYJIBTYPHBIMHU,
HWCTOPUYECKUMH ¥ JTYXOBHO-HPABCTBEHHBIMH IIEHHOCTSMHU, NPUHATHIMA B OOINECTBE MpaBUIaAMHU U
HOpPMaMH TIOBEJEHUS M CIIOCOOCTBYIOT MPOIlECCaM CaMOTIO3HAHUS, CAMOBOCIUTAHUS U CAaMOPA3BUTHS,
pa3BUTHS BHYTPEHHEW TMO3WIMU JIMYHOCTH, MATPUOTHU3MA, YBAKEHUS K 3aKOHY W MPaBOMOPSAJIKY,
YEJIOBEKY TPYy/la U CTapIIeMy IMOKOJEHUIO, B3aUMHOTO YBOXKEHUSI, OEPEKHOTO OTHOIIEHHUS K KYJbTYPHOMY
HacleAW M TPAJAWLOMSIM MHOTOHAMOHAIbHOro Hapoaa Poccuiickoit ®enepanuu, mOpupoie u
OKpYKarollen cpene.

JIM4HOCTHBIE pe3yNbTaThl OCBOEGHHUSA Yy4eOHOro mnpeamera «buoyorus» MOKHBI OTpaxkarb
TOTOBHOCTb U CIIOCOOHOCTH O0YYAIOMINXCS PYKOBOJCTBOBATHCS CPOPMUPOBAHHOM BHYTPEHHEH MO3UIIHEH
JUYHOCTH, CHUCTEMOM  IIEHHOCTHBIX  OpHEHTAlM{, TO3UTUBHBIX  BHYTPEHHUX  yOexJAeHH,
COOTBETCTBYIOIIUX TPAJAULUOHHBIM IEHHOCTAM POCCHUHCKOTO O0OIIecTBa, PACHIMPEHUE >KU3HEHHOTO
OMbITa M ONBITA JAEATEIHLHOCTH B IMPOLECCE pealn3allMd OCHOBHBIX HaIPaBJICHUN BOCIHUTATEIbHOMN
NEeSITeIbHOCTH, B TOM YHUCJIE B YaCTHU:

1)rpaxaanckoro BOCIMTAHUS:
C(OPMHUPOBAHHOCTh I'PAXKAAHCKOW MO3UIMKM OOYYarOLIErocss Kak akTUBHOIO M OTBETCTBEHHOI'O 4JICHA
poccuiickoro o0IecTBa;
0CO3HaHHME CBOMX KOHCTUTYLIMOHHBIX IPaB U 00S3aHHOCTEN, YBa)KEHUE 3aKOHA M [TPABOIOPSIKA;
TOTOBHOCTb K COBMECTHOM TBOPYECKOH [AEATENBHOCTH MPH CO3JaHUU Y4eOHBIX NPOEKTOB, PEIICHUU
y4eOHBIX U [T03HABATEIbHbIX 337124, BHIIOJIHEHUN OMOJOIMYECKHX 3KCIIEPUMEHTOB;
CIOCOOHOCTh OMpeNeNATh COOCTBEHHYIO MO3MILHMIO [0 OTHOLIEHUIO K SIBJICHUSM COBPEMEHHOW KU3HH U
O0OBACHATH €€;
YMEHHUE YYUTHIBaTh B CBOUX JEMCTBUAX HEOOXOAMMOCTh KOHCTPYKTUBHOIO B3aMMOJEHCTBMS JrONEH ¢
pa3sHbBIMU YOEXKAEHUSAMHU, KyJIbTYPHBIMHU LIEHHOCTSIMH U COLMAJIbHBIM IOJI0KEHUEM;
TOTOBHOCTb K COTPYJHHMYECTBY B IPOLECCE COBMECTHOIO BBINOJHEHHS Y4EOHBIX, IMO3HABATENbHBIX U
UCCIIEIOBATENIbCKUX 3aJay, YBAXHUTEIbHOIO OTHOIIEHHWS K MHEHHMIO ONIMOHEHTOB NpU OOCYXIECHHH
CIIOPHBIX BONPOCOB OMOJIOTHUECKOTO COJIEPKAHUS;
FOTOBHOCTH K T'YMAHUTApPHOU U BOJIOHTEPCKOU NEATEIbHOCTH
2) IaTPHOTHYECKOI0 BOCIIHTAHUSI:
C(OPMHUPOBAHHOCTh POCCHUICKON TI'paXJaHCKOW HAECHTHYHOCTH, NATPHOTH3Ma, YBOKEHHUS K CBOEMY
HapoJy, YyBCTBa OTBETCTBEHHOCTH Iepes PoauHoM, ropaocTy 3a ¢BOM Kpai, cBO0 Poauny, cBOH A3bIK U
KYJIbTYpY, IPOLIIOE U HACTOsIEe MHOIOHAIIMOHAIBLHOTO Hapoaa Poceny;
LIEHHOCTHOE OTHOILECHUE K IPUPOJHOMY HACIEAUIO U NaMATHHUKAM IPUPOABI, NOCTHXKeHUusM Poccuu B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;
CMOCOOHOCTh OLICHUBAThH BKJIAJ POCCHUICKMX YUEHBIX B CTAHOBJICHHE M pa3BUTHE OMOJIOTUH, TOHUMAaHUS
3Ha4YeHHUs1 OMOJIOTUH B MO3HAHUU 3aKOHOB MIPUPO/IbI, B AKHU3HH YeJIOBEKa U COBPEMEHHOTO OOIIEeCTBa;
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uaenHas yOeXIEHHOCTb, TOTOBHOCTh K CIy)KEHHIO M 3amuTe OTeuecTBa, OTBETCTBEHHOCTh 3a €ro
cyas0y;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMS:

OCO3HAHUE JYXOBHBIX EHHOCTEN POCCUICKOTO HApO/1a;

c(OpPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEJICHNUS;

CIOCOOHOCTh OLIGHMBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIC PEIICHUs, OPHEHTUPYACH HA MOPAIBHO -
HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

0CO3HAHME JIMYHOTO BKJIAJa B MOCTPOCHHE YCTOWYMBOTO OYAYILETO;

OTBETCTBEHHOE OTHOUICHHE K CBOMM POAMTEINSAM, CO3JaHUIO CEMbU HA OCHOBE OCO3HAHHOIO IPHUHATHUSA
LIEHHOCTEN CEMEWHOM )KM3HU B COOTBETCTBUH C TPAIULUAMHU Hapo0B Poccun;

4) 3cTeTH4eCKOro BOCIIMTAHUS:

ACTETUYECKOE OTHOIIEHHWE K MHUpY, BKJIIOYas ICTETUKY ObITa, HayYHOTO U TEXHUYECKOTO TBOPYECTBA,
CIIOpTa, TPy, OOLIECTBEHHBIX OTHOILIEHU;

ITOHUMAaHHE SMOIIMOHAIBHOTIO BO3JACHCTBUS KUBON IPUPOBI U €€ EHHOCTH;

TOTOBHOCTh K CaMOBBIPDQ)KEHHIO B DPa3HbIX BHJAX HCKYCCTBA, CTPEMJICHHE IPOSABIIATH KadecTBa
TBOPUYECKOM JIMYHOCTH;

5) pusuueckoro BocmUTaHUsA, (OPMHPOBAHHS KYJLTYPbl 3A0POBbS W IMOLHMOHAJIBLHOIO
Os1aronosyqusi:

MMOHUMAaHHUE W peajn3anus 370pOBOTO M 0e30macHoro oOpasa KU3HU (370pOBOE MUTAHUE, COONIOACHUE
TUTHEHUYICCKUX TIPABIIT U HOPM, COATAHCHPOBAHHBIN PEXKUM 3aHATHH M OTABIXA, PerysipHas Gpu3ndeckas
aKTUBHOCTH), O€PEKHOTO, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHHS K COOCTBEHHOMY (DPU3HUECKOMY
Y TICUXUYECKOMY 37I0POBBIO;

MOHMMAHWE IIEHHOCTH TIPaBWJI HMHIUBUAYAIBHOTO W KOJUIGKTHBHOTO O€30MACHOTO TIOBEJICHUS B
CUTYAITUSX, YTPOIKAIONTUX 3I0POBBIO U )KH3HU JIIOJICH;

OCO3HAHHE TMOCIEICTBUNA U HENPUATUS BPEIHBIX NPUBBIYEK (YMOTpeOJIEHUs AaJIKOroJisi, HApKOTHUKOB,
KypeHHs1);

6) TpPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTb K TPYAY, OCO3HAHUE IIEHHOCTH MacTepcTBa, TPYAOIIO0HE;

TOTOBHOCTb K aKTUBHOM AESTEIbHOCTH TEXHOJOTHUYECKONW M COLIMAbHOM HANpaBJIEHHOCTH, CIIOCOOHOCTD
WHUILMUPOBATH, INIAHUPOBATH U CAMOCTOSITEIIFHO BBITIOJIHATE TAKYIO JESTEIbHOCTD;

HMHTEpEC K pazNUYHbIM cdepaM MpodeccHoHaNbHON NesSTENIbHOCTH, YMEHHE COBEpILIATh OCO3HAHHBIM
BbIOOP Oynymieit mpodeccuu u peann30BbIBaTh COOCTBEHHbIE )KU3HEHHbIE TUIaHBI,

TOTOBHOCTb U CLIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BAHUIO HA MPOTSHKEHUH BCEH KU3HU;

7) 3K0JIOTHYECKOT0 BOCIUTAHHUS:

HKOJIOTHYECKU IIeJIeCO00pa3Hoe OTHOUICHHE K MPHUPOAE KaK MCTOYHMKY XU3HM Ha 3emiie, OCHOBE €&
CYIIECTBOBAHMS;

MOBBIIIEHUE YPOBHS SKOJOTMYECKOW KYIbTYPhI: MPUOOpPETEHHE OMbITa IUIAHUPOBAHMSI MOCTYIKOB U
OIICHKHU MX BO3MO>KHBIX TOCIEACTBHIA I OKPYKAIOIIEH Cpeibl;

OCO3HaHHKE TTI00aIbHOTO XapaKTepa SKOJIOTHUYECKUX MPOOIeM U IMMyTel UX pelIeHHUs,;

CIOCOOHOCTh MCMOJIB30BaTh MpUOOpETaeMble P U3YUYEHUU OMOJIOTHH 3HAHUS M YMEHHsS MPU PEIICHUU
npo0ieM, CBSI3aHHBIX C PAlUMOHATIBHBIM MPUPOJONOIH30BAaHUEM (COONIOIEHNE TMPaBUII TOBEJICHUS B
MPUPO/IC, HAIMpPABIEHHBIX HA COXPAaHEHUE DPABHOBECHUS B OJKOCHUCTEMAaX, OXpaHy BHUAOB, SKOCHUCTEM,
o6uocdepsl);

AKTUBHOE HEMpHATHE JEWCTBHI, NPUHOCIIIUX Bpel OKpYXKalollel MpUpOJHON cpene, yYMEHUe
MPOTHO3UPOBATh HEONArONMPHUATHBIE HKOJOTHYECKHE TOCIEACTBUS MPEANPUHUMAEMbIX JCUCTBUNH H
MpeIoTBPAIATh HX;

HaJIM4YMe Pa3BUTOTO  DKOJOTHYECKOTO  MBIIUICHUS, OJKOJOTHYECKOW KYyJIbTYpBI, OIBITa
JEeSITENFHOCTH 9KOJOTHYECKOW HAIMpPaBJICHHOCTHU, YMEHHUS PYKOBOJICTBOBAThCSI UMM B TO3HABATEIHLHOM,
KOMMYHHKATHBHOW M COLIMATBHOM MPAKTHUKE, TOTOBHOCTH K YYaCTHIO B MPAKTHYECKOW NESATEIbHOCTH
IKOJIOTHYECKO HAMpPaBICHHOCTH;

8) HeHHOCTH HAYYHOT O MO3HAHMS:
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Cc(OPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHUS
HayKd U OOIIECTBEHHOH NMPAaKTUKH, OCHOBAHHOTO Ha JMAJIOre KYyJbTYp, CIIOCOOCTBYIOILEIO OCO3HAHUIO
CBOETO MECTa B MOJIUKYJIBTYPHOM MHpE;

COBEPILIEHCTBOBAHHE SI3IKOBOW M YATATEIBLCKOM KyJIbTYPHI KaK CPEJICTBA B3aUMOICHCTBUS MEXKITY
JIIOBMU U TIO3HAHUS MUDA;

NOHMMaHWe crnenu@ukd OWOJIOTUM KaK HayKd, OCO3HaHus e€ poiu B (opMuUpOBaHHH
paMoOHATBFHOTO HAYYHOTO MBIIUICHHUS, CO3aHUH LEJIOCTHOTO MPEACTABICHUS 00 OKPYXKAIOIIEM MHpE
KaK O €IMHCTBE TPUPO/IbI, YeJIOBEKa M OOIIECTBA, B TO3HAHWY MPUPOIHBIX 3aKOHOMEPHOCTEH U peIIeHUH
po0OJIeM COXpaHEHUs PHUPOTHOTO PABHOBECHS,

yOeKIEHHOCTh B 3HAYMMOCTH OMOJIOTMH Ui COBPEMEHHOW LMBWIIM3ALUU: 00ECIIEYCHUs HOBOTO
YPOBHSI PAa3BUTUS MEIWIMHBI, CO3JaHWE MEPCHEKTHBHBIX OHOTEXHOJOTHH, CHOCOOHBIX pelIaTh
pecypcHbIe MPOOJIEMBl Pa3BUTHSI YEIOBEYECTBA, IMMOMCKA ITyTEeH BBIXOJA M3 III00ATBHBIX SKOJIOTUYECKUX
npobseM W olecriedyeHus: Imepexoja K YCTOMYMBOMY pa3BUTHIO, PAIMOHAIBHOMY HCIIOJIB30BAHUIO
MIPUPOIHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB )KH3HH;

3aWHTEPECOBAHHOCTh B TIOJIyYCHHH OHWOJIOTHUECKUX 3HAHWH B IIENSAX TOBBIIICHHUS OOUIeH
KYJIBTYpBI, €CTECTBEHHO-HAyYHON TIPaMOTHOCTH, KaK COCTABHOW YacTH ()YHKIIMOHAJIHHON I'PaMOTHOCTH
oOyuarouxcs, GopMupyeMoit Ipyu U3y4eHUU OMOJIOTHH;

MOHWMaHHUE CYITHOCTH METOJIOB ITO3HAHMS, UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
WCTIONb30BaTh TOJy4YaeMble 3HAHWS Ui aHalW3a W OOBSCHEHHUS SBICHUH OKPYXKAaIOUmero MHupa |
MPOUCXOIIIMX B HEM W3MEHEHWH, yMEHHE JenaTh 0OOCHOBaHHBIC 3aKIFOUYCHHUS HAa OCHOBE HAYYHBIX
(haKTOB M UMEIOIIUXCS TAaHHBIX C IEITBI0 TIOTYYEHHS JIOCTOBEPHBIX BHIBOJIOB;

CTIIOCOOHOCTh CaMOCTOSITETIHHO HCIOJIB30BaTh OMOJIOTUYECKHE 3HAHMS IS PEIIeHUs MpodiieM B
pEeATbHBIX KU3HEHHBIX CHTYAIHSIX;

OCO3HAaHHWE IIEHHOCTH HAYYHOW JESTeIbHOCTH, TOTOBHOCTh OCYIIECTBISITh MPOEKTHYIO U
MCCIIEIOBATENLCKYIO JESITeIbHOCTh HHINBHUIYaTbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTHh K HEMPEPHIBHOMY O0pa30BaHUIO U CaMOOOPA30BAHUIO, K AKTUBHOMY
MOJTyYCHUIO HOBBIX 3HAHUH 10 OMOJIOTHH B COOTBETCTBHH C )KU3HEHHBIMHU MOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe pe3yIbTaThl OCBOCHUS YIeOHOTO MpeaMeTa «BbHoIorus» BKIFOYAIOT: 3HAYUMBIC
st (OPMUPOBAHUS  MHUPOBO33PCHHSI  OOYYAIOIIMXCA  MEKAUCIUIUTMHAPHBIE  (MEXIPEAMETHBIC)
oOIIeHayYHbIC TIOHATHS, OTPAXKAMIIUE IIETOCTHOCTh HAYYHOW KapTUHBI MHpa M CIEIU(PUKY METOJIOB
MO3HAHMUS, HWCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHs, SBJICHHE, IPOIECC, CUCTEMA,
HAyYHBII (aKT, MPHUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHSs, HCCICIOBAaHUE, HAOIIOICHHUE,
U3MEpPECHUE, OSKCIIEPUMEHT W JpPYruX), YHHBEpPCAIbHbIC Y4eOHbIe JeicTBUsA (TIO3HABATEIbHbIC,
KOMMYHHUKATHBHBIE, PETYJSITUBHBIC), 0OecrieunBaromue GopMUpoBaHue (PYHKIIMOHAILHOW IPaMOTHOCTH
U COLMAILHOW KOMIETEHIIMH OOYYaroIUXCs, CHOCOOHOCTh OOYYaroIUXCs HCIOJIb30BaTh OCBOCHHBIC
MEXKIUCIUIUIMHAPHBIC, MHPOBO33DCHUYCCKHE 3HAHMUS ¥ YHHBEpPCAJIbHBIC YUeOHBIC JICHCTBHS B
M03HABATEIBHOM U COIUAILHON TIPAKTUKE.

MertanpeaqMeTHbIe pe3ybTaThl OCBOCHUS MPOrPaMMbl CPEIHEro OO0INero o00pa3oBaHMs JOJDKHBI
OTpaXKaTh:

OBJjajieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMH 1€HiCTBUAMM:
1)0a30Bble JIOrHYeCKHUE e CTBUS:
CaMOCTOSITENILHO (POPMYITHPOBATEH U aKTYaAIU3UPOBATH IPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
MCIO0JIb30BaTh MPH OCBOSHUH 3HAHUUN MPUEMBI JIOTUYECKOTO MBIIUICHUS (aHAINU3a, CUHTE3a, CPABHEHUS,
KJaccupuKanuu, 0000IIEHHs ), pACKPBIBATH CMBICT OMOJOTUYECKUX MOHITUI (BBIACIATH UX XapaKTepHBIE
MPU3HAKU, YCTAHABIUBATH CBSI3U C IPYTHUMH MOHSATHIMH);
ONpeNeNsaTh LEIu ACSITENbHOCTH, 3a/aBas NapaMeTpbl U KPUTEPUU HUX JIOCTHKEHUS, COOTHOCHUTh
pe3ynbTaThl IEATEIbHOCTH C TIOCTABIEHHBIMU LESIMU;
WCI0JIb30BaTh OMOJOTUYECKHE MMOHATHS TSl OObSICHEHUS (DAKTOB U SIBJIICHUH KUBOUW TPUPO/IBI;
CTPOUTH JIOTUYECKUE paCCyXkACHUS (MHIYKTUBHBIE, J€AYKTUBHBIE, [0 aHAJIOTWH), BBISBIATH
3aKOHOMEPHOCTH ¥ TIPOTHBOPEYHSI B PACCMATPUBAEMBIX SBICHUSAX, (OPMYIUPOBATH BBIBOJABI H
3aKIIIOUYCHUS;
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MPUMEHATh CXEMHO-MOJEIIbHBIE CPENICTBA JJIs MPEACTABIEHUS CYIIECTBEHHBIX CBSI3€M M OTHOLICHHM B
M3Yy4aeMbIX OMOJIOTHYECKUX 00BEKTAX, a TAKXKE MPOTHBOPEUUN PA3HOTO POJIa, BHISIBJICHHBIX B Pa3TUYHBIX
MH(OPMAIMOHHBIX HCTOYHUKAX;

pa3zpabaTeiBaTh IUIAH pEHICHUS MPOoOJIeMbl C YY4ETOM aHamu3a UMEIONIUXCS MaTepualbHBIX U
HEMaTEPHUaAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JIESITEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEJSAM, OLIEHUBATh PUCKU
MOCJICACTBUN ACATCIBHOCTH;

KOOPJAMHHUPOBATH M BBIMOJHIATH PabOTy B YCJIOBHUSX PEAIBHOTO, BUPTYaJbHOTO M KOMOWHHUPOBAHHOTO
B3aUMOJICHCTBHS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE MPU PEIICHUH KMU3HEHHBIX MTPOOIIEM.

2)0a30Bble HCCJIEI0BATEIbLCKHE eHCTBUS:

BJIaZICTh HaBbIKaMU y‘Ie6HO-HCCHeILOBaTGHBCKOﬁ u HpOCKTHOfI ACATCIIBHOCTH, HABbBIKAMU Pa3pCIICHUA
npo0iieM, CIOCOOHOCTEIO W TOTOBHOCTBIO K CaMOCTOSITEIIBHOMY IIOWCKY METOJIOB  PEIICHUs
MPAaKTUYCCKUX 3aaa4, MPUMCHCHUIO PA3JIMYHBIX METOJO0B IIO3HAHUA,

HCIIOJIB30BAaTh PA3JIMUHBIC BU/AbI ACATCIBHOCTH IO IMOJYYCHUIO HOBOI'O 3HAHWA, €0 HHTCPIIPETAIIHUHU,
MpeoOpa3oBaHUI0 U MPUMEHEHHIO B YYEOHBIX CHUTYaIlMsAX, B TOM YHCIE TMPU CO3JIaHUU YYEOHBIX U
CONUAJIBHBIX IPOCKTOB;

(1)OpMI/IpOBaTB Hﬂy‘-IHI:IfI THUII MBIIIJICHUA, BJIAACTh H&y‘lHOfI TCpMI/IHOJIOFPIefI, KIIFOYEBBIMU INOHATUAMU U
METO/IaMH;

CTaBUTh W (POPMYIHPOBATH COOCTBEHHBIE 3aa4ll B OOpa30BATEIBHOW MACSITEIBHOCTH M KU3HEHHBIX
CUTYyaluAX;

BBIABJIATE TNPUYUHHO-CICACTBCHHBIC CBA3M MW aAKTYAJIHU3UPOBATH 3aJady, BBIABHUIdaTb THUIIOTE3Y eé
pEeIICHNA, HAaXOAWThb apryMCHTBI JI J0Ka3aTCIbCTBA CBOUX YTBep)KﬂeHHﬁ, 3aaaBaTb IIapaMeETpbl U
KPUTEpUH PELICHN,

aHAJIM3UPOBATh TMOJyUYEHHBIE B XOJE pELICHUS 3aJayd pe3yJbTaThl, KPUTHUYECKH OLIEHHWBAaTh HX
JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYallHsIM, OLIEHUBATh MPUOOPETEHHBI OIBIT;

OCYILIECTBJISITh  LIEJICHANpABICHHBIA TMOWCK TMEpeHoca CpelIcTB U crnocoOoB  JeicTBHS B
poheCcCHOHANBHYIO CPEY;

YMETh MEPEHOCUTD 3HAHUA B TO3HABATENBHYIO M MPAKTUYECKYIO 00JIaCTH )KU3HEAEATEIbHOCTH;

YMETbh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00JacTei;

BBIJIBUTaTh HOBbIE UJIEH, MIpejiaraTh OpUruiHaIbHbIE TIOXObl U PEIICHUs, CTAaBUTh MPOOJIEMBI U 3a[1auH,
JOTTYCKAIOIINe aJIbTePHATUBHBIE PEIICHMUSL.

3) pabora ¢ ungopmanmei:

OpUEHTHPOBATHCS B PA3JIMYHBIX HCTOYHMKAX HHOpMauH (TeKCTe Y4eOHOro mocoOus, Hay4yHO-
MOMYJISIPHOM JTUTepaType, OMOJOTUYECKUX CIIOBApSIX U CIPAaBOYHUKAX, KOMIBIOTEPHBIX 0a3aX JaHHBIX, B
WnuTepHere), aHanu3upoBaTh MH()OPMALMIO PA3TUYHBIX BUAOB U (OpM MpeacTaBICHUS, KPUTUUECKU
OIICHUBATH €€ JOCTOBEPHOCTh U HEMPOTHBOPEUHBOCTH;

dbopMynupoBaTh 3ampoChl U MPUMEHATh Pa3lIUYHble METOJbI MPH TOUCKE U OTOOpe OMOJOrHYecKoi
uHdopManuu, He0OXOAUMOH /7Sl BBITIOJTHEHUS Y4EOHBIX 3a/1a4;

nproopeTaTh OTIBIT WCIOJIb30BaHUS UH(GOPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHMSI PA3IIMYHBIX IOMCKOBBIX CHCTEM;
CaMOCTOSITENILHO BBIOMPATh ONTHUMANIbHYIO (OpMY MpeACTaBIeHUST OHOJIOTHYeCKON HHPOpMAIUH (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKH U IPYTOE);

WCIOJIb30BaTh HAYYHBIN SI3bIK B KauecTBE CpeAcTBa MpH paboTe ¢ Ouosnormueckoil uHbopManmei:
MPUMEHATh XUMUYECKHe, PU3nYecKre U MaTeMaTHUeCKUe 3HAKH M CUMBOJIBI, (OpMYIbl, abOpeBuaTypy,
HOMEHKJIATYpY, UCIIOJIb30BaTh U MPE0OPa30BhIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEJICTBA HATIISTHOCTH;
BIIJIETh HAaBBIKAMHU pACIO3HABaHWS U 3alIUThl HHPOpMAIMK, WHOOPMAIMOHHONW OE30MacCHOCTH
JTUYHOCTH.

OBJjiajieHNe YHUBEPCATbHBIMH KOMMYHHKATHBHBIMH 1€ CTBHSIMM:
1)obmenne:
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OCYIIECTBIISITh KOMMYHHKAIIUK BO BCEX cpepax *KU3HU, aKTUBHO y4acTBOBAThH B JUAJIOTEe WIIA JUCKYCCHH
M0 CYIIECTBY 00CYXaaeMoil TeMbl (yMEHHUE 33/aBaTh BOIPOCHI, BHICKA3bIBATh CYKIACHUS OTHOCHTEIBHO
BBIIIOJIHEHUS] NIPEUIaraéMoi 3aJay, YYUTHIBaTh HHTEPECHl M COIVIACOBAHHOCTh MO3ULMHI JApYrux
YYaCTHUKOB JHAJIOra WINA JUCKYCCUN);

pacrio3HaBaTh HeBepOalbHBIE CpeACTBAa OOIIEHWS, NOHMMATh 3HAUYCHHE COIMAJIBHBIX 3HAKOB,
NPENOChUIOK BO3HUKHOBEHHS KOH(IMKTHBIX CHUTYaIlMid, yMEThb CMAT4aTh KOHQIUKTHI M BECTH
IIEPETOBOPHI;

BJIQJIETh PA3JIMYHBIMU CcrIOcOOaMU OOIIEHUS U B3aUMOJEHCTBUSI, TIOHUMATh HAMEPEHUS JPYTUX JIIOAEH,
IIPOSIBJIATh YBAKUTEIBHOE OTHOLIEHHE K COOECeHUKY U B KOPPEKTHOH (opMe (popMyinpoBaTh CBOU
BO3PaKECHMUS;

pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOI TOUKY 3PEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPE/ICTB.
2)COBMeECTHAs IEATETbHOCTD:

[IOHUMAaTh W MCHOJb30BaTh IMPEUMYIIECTBA KOMaHJAHONW M WHIUBUAYAJIbHON pabOThl IMPHU pPEIIEHUU
Ouosnoruuyeckoi  mpoOnembl, OOOCHOBBIBaTbH HEOOXOAMMOCTh IPHUMEHEHHS TIPYNIOBBIX  (QopM
B3aUMO/ICHCTBUS NPU pelIeHUH yueOHO 3a1auH;

BBIOMpATh TEMATUKY M METOJbl COBMECTHBIX JEHCTBUHN C y4ETOM OOIIMX MHTEPECOB U BO3MOXKHOCTEH
KaXKJJOTO WIEHA KOJJIEKTUBA;

MPUHUMATh 1IeJIM COBMECTHOM JESTENIbHOCTH, OpPraHU30BBIBaTh M KOOPAMHHUPOBATH ACUCTBUA MO €€
JOCTH)KEHHMIO: COCTaBIIATh IUIAH JCWCTBUM, pacHpeneisiTh pojad ¢ Y4€TOM MHEHHHW YYacCTHUKOB,
o0CyXJaTh pe3ylbTaThl COBMECTHOM paboThI;

OIICHMBAaTh KAayeCTBO CBOEr0 BKJIaJa M KaXJOro yJacTHHKA KOMaHAbl B OOMIMHA pe3ynbTaT Io
pa3paboTaHHBIM KPUTEPUM;

npeiaraTb HOBbIE MPOEKTHI, OLIEHUBATh HJIEU C MO3UIMU HOBHM3HBI, OPUTHMHAIBHOCTH, MPAKTUYECKOU
3HAYUMOCTH;

OCYILIECTBIISITh MO3UTUBHOE CTPATETUYECKOE MMOBEICHNE B PA3IMYHBIX CUTYALUsAX, POSBISATH TBOPUECTBO
U BOOOpakeHue, ObITh HHUIIMATUBHBIM.

OBJjajieHHe YHHBEPCAJIbHBIMHU PEryJATHBHBIMU JAeCTBUAMM:
1)camoopranu3zaums:
WCIIOJIb30BaTh OMOJIOTHYECKIE 3HAHUS ISl BBISIBJICHUS MMPOOJIEM U UX PEIICHHS B )KU3HEHHBIX M YICOHBIX
CUTYaIHsIX;
BBIOMpAaTh HA OCHOBE OMOJIOTHYECKUX 3HAHHH IICJIEBBIC M CMBICIOBBIC YCTAHOBKH B CBOUX JACUCTBHUAX U
MOCTYIKaX IO OTHOIICHUIO K )KMBOM MPUPOJIE, CBOEMY 370POBBIO M 3JI0POBBIO OKPY)KAFOIIHX;
CaMOCTOSITEIPHO OCYIIECTBIISATh IMO3HABATEIBHYIO NIEATEILHOCTh, BBISBIATH IMPOOJEMbI, CTaBUTh M
dhopmyaupoBaTh COOCTBEHHBIC 3a/1a4l B 00pa30BaTEIbHON JCATEIHPHOCTH U KU3HCHHBIX CUTYaIHSX;
CaMOCTOSITEJIPHO COCTAaBJIATh IIJIaH PEIICHUS MPOOJIEMBbI ¢ YIETOM HUMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOYKHOCTEH U MPEANOYTECHU;
JaBaTh OLIEHKY HOBBIM CUTYAIIHIM;
pacimupsaTh paMKH yueOHOTO MpeAMETa Ha OCHOBE JTUYHBIX MTPEANOYTCHUH;
JieNiaTh OCO3HAHHBIN BEIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;
OIICHUBAThH MPUOOPETEHHBIN OIIBIT;
CHOCOOCTBOBATh (POPMUPOBAHUIO M MPOSBICHUIO IIUPOKON SPYAMIIMM B Pa3HbIX OONACTAX 3HAHUU,
MIOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTENbHBIN U KyJIbTYPHBIH YPOBEHb.
2)CaMOKOHTPOJIb:
JlaBaTh OLEHKY HOBBIM CUTYyallMsiM, BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTb, OLEHHWBATH COOTBETCTBUE
pe3ynbTaTOB LENSM;
BIIJIETh HAaBBIKAMU TO3HABATENIbHOM pe(IeKCMH KaK OCO3HAHUS COBEpIIAeMbIX JEHCTBUM W
MBICIIUTENBHBIX TPOIECCOB, MX PE3yAbTAaTOB M OCHOBAHHM, HCMOJb30BaTh MPHUEMBI peduieKcuu Ais
OIICHKH CUTYalllU, BEIOOPA BEPHOTO PEIICHHUS;
YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEIICHUS 110 UX CHUKEHUIO;
MIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX MPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;
3)npunsaTHE ceds U APYrux:
MIPUHUMATD ce0sl, MTOHUMAas CBOU HEJOCTATKU U JIOCTOMHCTBA;
MIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX MPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;
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MPU3HABATH CBOE MPABO U MPaBO JPYrHX Ha OMINOKH;
pa3BUBaATh CIIOCOOHOCTH MOHUMATh MUP C MO3UIMH APYrOro YEJIOBEKA.

NNPEJMETHBIE PE3YJIbTATBI
[Ipenmernsie pe3ynbTarbl ocBoeHus: nporpammbl COO mo Ouonormu Ha 0a30BOM ypOBHE
BKJIIOYAIOT crienuduyeckue a1 yueOHoro npeamera «buonorus» HayyHble 3HAHHUSA, YMEHUS U CIIOCOOBI
JNENCTBUN o OCBOCHHIO, HUHTEpIpEeTalun
U IpeoOpa3oBaHUIO 3HAHUH, BUJIBI AEATEILHOCTH TI0 MOJYYSHUIO HOBOTO 3HAHUS U MPUMEHEHHIO 3HAHUHN
B DPAa3IMYHBIX Y4YEOHBIX CHUTYyalUsiX, a TaKK€ B pEAJbHBIX >XU3HEHHBIX CHUTYallUsX, CBSI3aHHBIX C
ouosorueil. B mporpamme npeaMeTHbIe Pe3yIbTaThl MPEACTABICHBI IO TOAaM O0y4YCHUSI.

IIpenmerHble pe3yabTaTbl OcBOeHUsi y4ueOHoro mpeamera «buosorusn» ¢ 10 knacce NONKHBI
0TPaXaTh:

cOpPMUPOBAHHOCTh 3HAHUW O MeECTe€ U POJM OHMOJOTMM B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (POPMHUPOBAHHH COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHBI MUPA U HAYYHOTO
MHPOBO33PEHHUS, O BKJIAJ€ POCCUHCKUX U 3apyOeKHBIX Y4EHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHUH,
(YHKIIMOHATBHOM IPaMOTHOCTH Y€JIOBEKa JIJIsl PELIeHMs] )KU3HEHHBIX 3a/1a4;

YMEHHE pacKpbIBaTh COJEp)KaHWE OHOJIOTMYECKUX TEPMHUHOB W TMOHSATHM: JKHM3Hb, KJIETKa,
opranusM, MmeTtabonu3Mm (0OMEH BELIECTB W IMpPEBpalleHHe HHEPruH), roMeocTa3 (camMOoperyisuus),
YpOBHEBasi OpraHu3alMsl >KUBBIX CHCTEM, CaMOBOCIPOU3BEAEHHE (PENpOoayKIMs), HACIEACTBEHHOCTD,
U3MEHUYUBOCTb, POCT U PAa3BUTHUE;

yMEHHE H3jaraTb OHMOJOTMYecCKHe TeOopuu (KJIETOYHas, XpPOMOCOMHas, MYyTallMOHHas,
LEHTpaJbHas JJorMa MOJIEKYIsApHOU Ouonorun), 3akonsl (I'. Mennens, T. Moprana, H. V. BasunoBa) u
yuyeHus (0 ILEeHTpaX MHOrooOpasusi M TMPOMCXOXKICHHUS KyabTypHbIX pactenuit H. U. BaBuiosa),
OIpeNeNATh T'PaHULIbl UX TIPUMEHUMOCTH K XKHBBIM CUCTEMAaM;

YMEHHUE BIa/IeTh METOJAMH HAay4qHOIO MO3HAHMs B OMOJIOTMU: HAOJIIONEHHE U ONUCAHHME JKUBBIX
CHCTEM, IIPOLECCOB M SBJICHHUH, OpraHM3alus M IpOBEAECHUE OHOJOIMUYECKOrO HKCIEPHUMEHTa,
BBIIBUJKCHUE TUIIOTE3bl, BBISBICHUE 3aBHCHUMOCTU MEXKIY MCCIEIyeMbIMM BEIMYMHAMHU, OOBACHEHHE
MOJIy4EHHBIX PE3yJIbTATOB, WCHOJIb30BAHHBIX HAYYHBIX MOHATHM, TEOpPUH M 3aKOHOB, YMEHHUE JeNaTh
BBIBO/Ibl HA OCHOBAHHMHM OJY4EHHBIX PE3YJIbTaTOB;

YMEHHE BBIAEATH CYIIECTBECHHbIC IIPU3HAKM BHMPYCOB, KJIETOK MPOKAPUOT U 3YKApHOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOCHHOCTH IpPOLECCOB: OOMEHa BEIIECTB MU
IIPEBpAIlEHUs] SHEPruM B KJIE€TKe, (OTOCHHTE3a, IUIACTMYECKOIO U HHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MUT03a, MeH03a, OIJIOJJOTBOPEHHMSI, PA3MHOKEHUS, UHIMBUYyaIbHOTO Pa3BUTHUS OpraHu3Ma
(oHTOTEHE3);

YMEHHUE IPUMEHSTh M10JIy4eHHbIE 3HaHUA Ul OOBSICHEHUS! OMOJIOTUYECKUX ITPOLIECCOB U SIBJICHUH,
IUI TIPUHATHUS NPAKTUYECKUX PEUIeHUH B MOBCEJHEBHON JKHU3HU C 1IeJbl0 oOecreueHus: 0e301MacHOCTH
CBOETrO 3/I0POBbSl U 3/I0pPOBbSl OKPYKAIOIIMX JIO/IeH, COOJIIONEHUS HOPM I'PAaMOTHOIO IOBEIEHUS B
OKpyXarollled MNpUPOAHON cpele, NOHUMaHUWE HEOOXOAMMOCTH  HCIOJIb30BAaHUS  JOCTHIKEHHM
COBPEMEHHOM OMOJIOTUH M OMOTEXHOJOTUH Ul PAMOHAIBHOTO IPUPOI0TI0Ib30BAHUS;

YMEHHUE pellaTh 3JeMEHTapHble 'eHeTUYEeCKHEe 3a/laud Ha MOHO- U JAUTHOPUIHOE CKpELIUBaHHUE,
CLICTIJICHHOE HACJIeZIOBAaHUE, COCTAaBJIATh CXE€Mbl MOHOTMOPHIHOTO CKPELIUMBAHUS Ul IpecKa3aHMs
HacJleI0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJIHATH Ja00paTOpHbIE U MPAaKTUYECKHe paboThl, COOMOAATh MpaBUia Mpu padoTe ¢
y4eOHBIM U JIabOpaTOpHBIM 000PYAOBAaHUEM;

YMEHHE KPUTHYECKH OIICHWBAaTh M MHTEPIPETUpOBaTh HHMOpMaIMi0 OHOJOrHYECKOTO
COJIepKaHUs, BKIIIOYAIOIIYIO ICEBOHAYYHbIC 3HAHUS M3 Pa3IMYHBIX MCTOYHUKOB (CpPEACTBA MAacCCOBOM
uHbOpMalNY, HAyYHO-TIONMYJISIpHbIE MaTepUabl), STUUYECKUE ACIEKThl COBPEMEHHBIX HCCIIEIOBAaHUH B
O10JIOTHH, MEULIMHE, OMOTEXHOJIOTHH;

YMEHHUE CO3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE M YCTHBIE COOOIEHHs, 000011as OMOIOrHUECKYIO
MH(POPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, IPAMOTHO UCIOJIb30BaTh MOHATHHHBIN anmapar OHOJI0THH.
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IIpeaMeTHbIe pe3yabTaTbl OCBOeHHMsl Yy4ieOHoro mnpeavera «buosorus» 6 11 knacce HOMKHBI
0TPAXKATh:

cOPMHUPOBAHHOCTh 3HAHUW O MECTE€ W POJIM OHOJOTMM B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBCHHBIX HAyK, B (POPMHUPOBAHUH COBPEMEHHOU €CTeCTBEHHO-HAyYHOW KapTUHBI MUPA U HAYIHOTO
MHPOBO33PEHHUS, O BKJIAJE POCCUUCKHX M 3apyOEKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(YHKIIMOHATBLHOUW IPAaMOTHOCTH YEJIOBEKA JIJISl PEIICHHMSI )KU3HEHHBIX 33]1a4;

YMEHHE PAaCKpBIBATh COJIEp)KAaHUE OMOJOTMYECKHX TEPMHHOB M TOHSTHH: BUJ, TOIYJISIIHS,
reHo(OH ], IBOJIIONMSA, JABIDKYIIUE CHIBI ((aKTOpPHI) DBOJIOLNUHU, MPUCIOCOOICHHOCTh OPTraHW3MOB,
BHJI000Pa30BaHUE, SKOJIOTHYCCKHUE (PAKTOPBI, FKOCUCTEMA, IPOAYIICHTHI, KOHCYMEHTHI, PEIYIICHTHI, IICTTH
MUTaHUs, SKOJIOTHYeCKas MupaMuIa, OnoreoreHo3, ouocdepa;

YMEHHE H3JIaraTh OMOJIOTHYECKHe TeopuH (dBoormoHHast Teopus Y. JlapBuHA, CHHTETHYECKAs
TEOpHsl DBOJIIOIMH), 3aKOHBI U 3aKOHOMEPHOCTH (3apoabiiieBoro cxojactsa K. M. bapa, depenoBanus
TJIABHBIX HarpapiieHuid u myre sBomonnu A. H. CeeproBa, yuenus o 6uoctepe B. . BepHaackoro),
OTIPEJICIIATH TPAHUIIBI UX TPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yMEHHUE BJIaJeTh METOJaMU HAy4YHOTO TMO3HAaHMs B OMOJIOTHHU: HAOJIO/IEHWE M ONMUCAHUE >KUBBIX
CHUCTEM, TIPOIIECCOB W SBJICHUM, OpraHu3alus ¢ TPOBEJIECHHUE OHOJIOTHYECKOTO HKCIIEPUMEHTA,
BBIJIBIDKEHUE THUTIOTE3bI, BBISIBJICHUE 3aBUCUMOCTH MEXIY HCCIEAYyeMBIMH BEIMYMHAMH, OOBSICHEHUE
MOJTYYCHHBIX PE3YJIbTAaTOB, WCIIOJb30BAHHBIX HAyYHBIX TMOHATHHA, TEOPUM W 3aKOHOB, YMEHHE JeJaTh
BBIBO/IbI HA OCHOBAHUH TIOJIYY€HHBIX PE3yJIbTaTOB;

YMEHUE BBIACIATHh CYIIECTBEHHBIE TPU3HAKU CTPOEHUS OWOJOTHYECKUX OOBEKTOB: BHUIIOB,
MOMYJISIIIUM, MPOIYLEHTOB, KOHCYMEHTOB, DPEIYLIEHTOB, OHMOTEOIIEHO30B U 3KOCHUCTEM, OCOOEHHOCTH
MIPOLIECCOB:  HACJIEACTBEHHOW  W3MEHUYMBOCTH,  €CTECTBEHHOIO  OTOOpa,  BMJI000pa3oBaHUf,
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB, JEUCTBHUS OSKOJOTHYECKUX (DAKTOPOB HA OpPraHU3MBI, IepeHoca
BEIIECTB M IIOTOKAa HHEPTUU B DKOCHCTEMAaX, AHTPOIOTCHHBIX HM3MEHEHHMHA B OSKOCHCTEMax CBOEH
MECTHOCTH, KPYrOBOPOTa BEIIECTB U OMOTEOXUMHUYECKHUX IIUKIJIOB B Onocdepe;

yYMEHHE MPUMEHSATH MOJIydeHHbIE 3HAHUS 7151 OOBSICHEHHS] OMOJIOTMYECKUX MPOIIECCOB U SBJICHUM,
JUIS TIPUHSTHS MPAKTUYECKUX PEUICHUI B MOBCEIHEBHOMN JKM3HM C LI€TbI0 oOecrieueHus 0e30MacHOCTH
CBOET0 3/I0POBbS M 3/I0POBbS OKPYKAIOIIUX JIOACH, COOJIOACHHS HOPM TpPaMOTHOTO IOBEAEHUS B
OKpYXalolleld TMPUPOJAHOW cpele, TOHMMAaHWE HEOOXOIUMOCTH  HCIIOJB30BAHUS  JTOCTHIKCHHI
COBPEMEHHOM OMOJIOTHH AJISl PAlIMOHAIBHOTO IPUPOIOTIOIH30BaAHUS;

yYMEHHE pellaTh dJIeMeHTapHble OHOJIOTHYECKHe 3aaul, COCTaBISATh CXEMbI IEPEHOCA BEIIECTB U
SHEPruM B dKocucTeMax (Leny MUTaHus);

YMEHHE BBIMIOJIHATH J1A00OpaTOPHBIE U MpaKTHUecKue paboThl, COONIONATh MpaBmiia Mpu padboTe ¢
y4eOHBIM 1 JJab0PaTOPHBIM 000PYI0BAHKEM;

YMEHHE KPUTUYECKH OICHMBaThb U HUHTEPIPETUPOBaTh HHGPOPMALMIO  OHOJOTHYECKOrO
COJIep’KaHus, BKJIIOYAIOIIYIO TICEBJAOHAYYHbIE 3HAHUSA U3 PA3IMUHBIX UCTOYHHUKOB (CpEICTBA MacCOBOI
nH(popMalliK, HAY4YHO-TIOMYJIApHBIE MaTepHalbl), paccMaTpUBaTh IJI00ANBHBIE  SKOJIOTHYECKHE
po0IeMbl COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIICHHUIO K HUM COOCTBEHHYIO TO3UIIHIO;

yYMEHHE CO3[1aBaTh COOCTBEHHBbIC MUCHMEHHBIE U YCTHBIE COOOIIEHUs, 00001Ias OUOIOrHUECKYIO
MH(OPMALIHIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HMCIIOJIb30BaTh MOHATHIHBIN anmapaTr OUOJIOTHH.

TemaTuueckoe mianuposanue 10 kiaace

Ne | HammenoBanue KonnuyecrBo | IlpakTHyeckue | JJIeKTPOHHbIE
I | pa3fesoB U TeM 4acoB Bcero | padornl (uudpossbIe)
NpOrpaMmbl o0pa3oBaTe/ibHbIE
pecypchl
bu6moreka [IOK
1 | buosorns xax nayka 2 0.5 https://m.edsoo.ru/7f41c292
2 ’KuBbie CUCTEMEI U UX 1 bubmunorexa LIOK
OpraHu3aIus https://m.edsoo.ru/7f41¢c292
3 XHUMHUYECKHM COCTaB U 8 1 bubmunorexa LIOK
CTPOEHHUE KJIETKU https://m.edsoo.ru/7f41c292
4 | )KusHenesaTenbHOCTD 6 bubmunorexa LIOK
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

KJIICTKH https://m.edso0.ru/7f41c292
PasmHOXcHUE 1 bubmunoreka LIOK
5 | uHAMBUAYAIbHOE 5 1 https://m.edsoo.ru/7f41c292
pa3BUTHE OPraHU3MOB
HacnencrBeHHOCTH U bubnuoreka [{OK
6 | I3MEHUYUBOCTh 8 1.5 https://m.edsoo.ru/7f41c292
OpraHU3MOB
Cenexnust bu6mmoreka [IOK
7 | opranu3moB. OcHOBbI | 3 https://m.edsoo.ru/7f41c292
OMOTEXHOJIOT MU
8 | PesepBHOE Bpems 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41c292
O0u1ee KOTUYECTBO 34 25
4acoB MO NMporpamMmme
TemaTnueckoe njanuposanue 11knacc
Ne | HammeHoBaHue KosmmuectBo | [IpakTHyeckue | JJIeKTPOHHbIE
NIl | pa3aejaoB U TeM 4acoB Bcero | padoTsl (ungposbie)
NMPOrpamMmmbl oOpa3oBaTe/ibHbIE
pecypchbl
1 DBOJIOLIMOHHAS 9 1 bubnuotexa [JOK
ouosorns https://m.edsoo.ru/7f41c292
Bo3nukHoBeHUE U bu6moreka [IOK
2 | pa3BHUTHE KU3HU Ha 9 0.5 https://m.edsoo.ru/7f41c292
3emie
3 Opraau3mMsl U c 1 bubnuoteka [JOK
OKpY’KaloIas cpeia https://m.edsoo.ru/7f41c292
Coo0mecTBa u bu6mmoreka [IOK
4 | 3KOJIOTHYECKUE 9 https://m.edsoo.ru/7f41c292
CUCTEMBI
5 | Pe3epBHOE Bpems 2 bubmmorexa LIOK
https://m.edsoo.ru/7f41c292
Oo01ee KOJIMYECTBO 34 25
4acoB 10 NMporpamMmme
IHoypouHoe mu1anHupoBaHue
10 xaace
Ne Tema ypoka KosmuecTBo yacos JJIeKTPOHHBbIE HU(PPOBBIE 00pPa3oBaTe/bHbIE
n/ Bcer | MNpaKtuuecku pecypchl
n o e pabortbl
1 buonorus B 1 bubmuorexa [IOK
cHCTeMe HayK https://m.edso0.ru/863e6122https://m.eds00.ru/863e63
2a
2 MeToipl MO3HaHUSA | 1 0.5 bubmmoreka [IOK https://m.edso0o.ru/863e6122

YKUBOU ITPUPOJIBL.
IIpakTnueckas
pabota Ne 1
«Mcnonb3oBanue
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122

pa3IMYHbBIX
METOJIOB IIPH
H3yUYCHHUH
OHOJIOTHYECKUX
00BEKTOBY

bunonornueckue
CUCTEMBI,
IIPOLIECCHI U UX
W3y4YCHHE

bubaunorexa I{OK https://m.edsoo.ru/863e6564

XUMHUYEeCKIH
COCTaB KJICTKH.
Bomaun
MHHEPAIBbHBIE COJIA

bubaunoreka I{OK https://m.edsoo.ru/863e674e

benku. CocraB u
CTpOEHHE OEIKOB

bubmuoreka I11OK https://m.edsoo.ru/863e6b72

depMeHTH —
OHOJIOTHYECKHE
KaTaJIn3aTOPHL.
JlaGoparopHas
paboTta No 1
«3yueHne
KaTaJIUTUYECKON
aKTHBHOCTH
¢dbepmeHTOB (Ha
pUMepe aMUIIa3bl
WJTU KaTaJlasbl)»

0.5

bubnuoreka I1OK https://m.edsoo.ru/863e6b72

VTrieBoan!.
JIunu el

bubmuoreka I1OK https://m.edso0.ru/863e6870

Hyxkneunosslie
KUCI0Thl. ATD

bubmuoreka ITOK https://m.edsoo.ru/863e6d5c

Hctopus u meTo sl
W3YYEHHUS KIICTKU.
Knerounas teopus

bubmuoreka IOK https://m.edsoo.ru/863e6e88

10

Kinerka xak
LIEJIOCTHAS KUBas
cucremMa

11

Crpoenue
9YKapHOTHUYECKO
KJICTKH.
JlaGopaTopHas
pabota Ne 2
«3yuyenue
CTPOEHHUS KIETOK
pacTeHui,
KHUBOTHBIX, TPHOOB
u GakTepuit moj
MHUKPOCKOTIOM Ha
TOTOBBIX
MUKpOIpernapaTax
1 MX ONMCAHHUE»

0.5

bub6mmoreka [IOK
https://m.edso0.ru/863e6ff0https://m.edsoo.ru/863e716
c

12

OOMeH BeleCcTB
WA META00IU3M

Bbubaunorexa I{OK https://m.edsoo.ru/863e766¢

13

doTocunTes.

Bbubanorexa I{OK https://m.edsoo.ru/863e7c98
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https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98

XeMOCHHTES

14

DHepreTU4ecKui
oOMeH

bubaunoreka I{OK https://m.edsoo.ru/863e7aae

15

JKHU3HEeHHBIN ITHKIT
KJIETKHU. [lenenne
KJIETKH. MuTO3.
JIaGopatopHas
pabora Ne 3
«Habnrogenne
MMTO3a B KJIETKaX
KOHYHMKa KOpeIIKa
JyKa Ha TOTOBBIX
MUKPOTIpEIiapaTax»

0.5

bubaunorexa I{OK https://m.edsoo.ru/863e7dc4

16

buocunTes Oenxka.
Peakmus
MaTPUYHOTO
CHUHTE3a

bubmmoreka LIOK https://m.edsoo0.ru/863e796e

17

Tpancnsauus —
ouocuHTEe3 OeIKa

bubmmoreka IIOK https://m.edsoo0.ru/863e796e

18

Heknerounsie
(bOpPMBI JKU3HH —
BHPYCHI

bubnuoreka 11OK https://m.edsoo.ru/863e7540

19

®opMmBbI
Pa3MHOKEHHUS
OpraHu3MOB

bu6moreka [IOK

https://m.edso0.ru/863e81b6https://m.edsoo.ru/863e83

le

20

Metios

BubnnoTexa IMOK https://m.edsoo.ru/863e7f4a

21

O6pazoBanue u
pa3BUTHE MOJOBBIX
KJIETOK.
O1to10TBOpEHKE.
JlabopaTopHas
pabota Ne 4
«3yuenue
CTPOEHUS MOJIOBBIX
KJIETOK Ha FTOTOBBIX
MUKpOTpenapaTax»

0.5

bubmuoreka ITOK https://m.edsoo.ru/863e81b6

22

NuauBunyansHOE
pasBuTHE
OpraHU3MOB

bubmoreka IIOK https://m.eds00.ru/863e8436

23

I'enernka — Hayka
0
HaCJIEICTBEHHOCTH
Y U3MEHYMBOCTHU

bubmmoreka ITOK https://m.edso00.ru/863e862

24

3aKOHOMEPHOCTH
HaclleI0BaHUs
MIPU3HAKOB.
Monorubpuanoe
CKpElIMBaHNe

bubmmoreka [TOK https://m.edsoo.ru/863e8878

25

JurubpuHoe
CKpeLIMBaHHE.
3akoH

HE3aBUCHMOTO
HacJleI0BaHUs

bubmmoreka [TOK https://m.edsoo.ru/863e89a4
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https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4

IIPU3HAKOB

26

CuenienHoe
HacleI0BaHHe
MIPU3HAKOB.
JIaGopatopHas
pabora Ne 5
«M3yuenune
pe3yabTaToOB
MOHOTHOPUIHOTO U
TUTHOPHTHOTO
CKpCIIUBAHUS Y
po30(hUIIBl HA
TOTOBBIX
MUKpPOIpernapaTaxy

0.5

bubaunorexa I{OK https://m.edsoo.ru/863e8c60

27

I'eneTnka mosna.
HacnenoBanme
MIPU3HAKOB,
CHCIINICHHBIX C
OJIOM

bubmmoreka IIOK https://m.eds00.ru/863e8c60

28

N3MeHYNBOCTE.
Henacnencreennas
W3MEHYHBOCTD.
JlaGoparopHas
pabota Ne 6.
N3yuenune

MO (DUKAITHOHHO M
H3MEHYHNBOCTH,
MMOCTPOCHUE
BapUAIMOHHOTO
psina u
BapHalMOHHON
KPUBOM»

0.5

bubnuoreka IOK https://m.edsoo.ru/863e8efe

29

HacnencrBennas
U3MEHYUBOCTb.
JlabGopaTopHas
pabota Ne 7.
«AHanu3 myrtarun
y Ipo30(Quisl Ha
TOTOBBIX
MUKpOTpenaparax»

0.5

bubmoreka IIOK https://m.edsoo.ru/863e8efe

30

I'eneTnka yenoBeka

bubmmoreka LIOK https://m.edsoo.ru/863e8d78

31

Cenekius Kak
HayKa U MpoIiecc

bubmmoreka [TOK https://m.edsoo.ru/863e9214

32

Metons! u
JIOCTHKCHHMS
CeIICKIINHU
pacTeHuil u
JKMBOTHBIX

bubmmoreka [TOK https://m.edsoo.ru/863e9214

33

buorexnonorus
Kak 0Tpacib
MIPOU3BOJCTBA

bubmumoreka [IOK https://m.edsoo.ru/863e9336

34

O06006111EH1E TTO
TEME
«HacnenctseHHOCT
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https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
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https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

b U U3MCHYUBOCTD
OpPraHU3MOB»
OB EE 34 4
KOJINYECTBO
YACOB 11O
INTPOI'PAMME
IToypouHoe niIaHupoBaHUE
11 kaacce
Ne Tema ypoka Konunuecrso yacos dneKkTpoHHble uudpoBble
n/n Bcero | lMpaktnuyeckue obpasoBaTtenbHble pecypcbl
pabotbl
1 DBOJIIOIHS U METOJIBI €€ U3yUCHUS 1 bu6moteka [IOK
https://m.edso0.ru/863ea20e
2 WcTopus pa3BuTHs NpeacTaBiieHuit 00 1 bubnuoreka [IOK
ABOJTIOIIUHT https://m.eds00.ru/863e9570
3 Muxkpo3Boronus 1 bubnuoreka [IOK
https://m.edsoo.ru/863e9cle
4 [TommynmAnms kak >n1eMeHTapHas equauna | 1 0.5 bubnuoreka [JOK

BH/1a U ABOJtonnH. JlabopaTopHas pabora
Ne 1 «CpaBHeHuHE BUIOB 11O
MOP(OTIOTHICCKOMY KPUTEPHIO)

https://m.eds00.ru/863e99c6

5 JIBuoKymiue cuibl (3IeMEeHTapHbIe 1 bubnuoreka [JOK
(baKTOphI) 3BOITIOIHH https://m.edso0.ru/863e9da4

6 EcrectBennsiit 0T60p 1 ero GopMbI 1 bubnuorexa [JOK
https://m.edsoo.ru/863e9ed0

7 Pe3ynbTaThl HBOIIONMY: 1 0.5 bubnuorexa [JOK

MPUCTIOCOOIEHHOCTh OPTaHU3MOB U
BH1000pazoBanue. JlaboparopHas padota
No 2 «Onmcanne mpucrnocoOIeHHOCTH
opranu3Ma 1 €€ OTHOCUTEIILHOTO

https://m.edso0.ru/863e9fde

XapakTepa»
8 Hanpasnenust u myt MakpO3BOJIIOIUN 1 bubnuorexa [JOK
https://m.edsoo.ru/863e9cle
9 Heo6parumocTh 3BOTIONNH 1
10 | Uctopus xu3HU HA 3eMJI€ U METOJbI €& 1
W3y4YeHUs
11 | ['unmoTe3bl MPOUCXOKICHUS KU3HU HA 1 bu6mmoreka [JOK
3emiie https://m.edsoo.ru/863ea5a6
12 | Pa3BuTue )XM3HU Ha 3eMJI€ 110 3paM U 1 bubnunoreka [JOK
[epUoaamM https://m.edsoo.ru/863ea6be
13 | OCHOBHBIE dTAIbI YBOJIIOLUN 1 0.5 bu6mmoreka [JOK

PacTUTEIBHOIO U )KUBOTHOTO MUDA.
ITpaktuyeckas pabora Ne 1 «/3ydyenune
HCKOIIA€MBIX OCTaTKOB PACTEHUN U
KUBOTHBIX B KOJUICKIIMSIX»

https://m.edso0.ru/863ea8hc

14 | CoBpeMeHHas cucTeMa OPraHu4ecKoro 1 bubnuoreka [JOK
MHUpa https://m.edsoo0.ru/863ea48e

15 | DBoJIOLMS YETOBEKA (AaHTPOIIOTEHE?) 1 bubnmnoreka [JOK
https://m.edsoo.ru/863eac2c

16 | JIBmxymue cuisl ((hakTophl) 1 bubnuorexa [IOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44
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17 | OCHOBHBIE CTA/IUU FBOJIIOIUU YEJIOBEKA 1
18 | Yenosedeckue pacsl U IPUPOIHBIE 1 bubnuorexa [JOK
aJlanTaliy YeI0oBeKa https://m.edsoo.ru/863eaea2
19 | Pe3epBHbIii ypok. O6001IEeHE IO TEME 1
«BO3HUKHOBEHUE U Pa3BUTHE )KU3HH Ha
3emie»
20 | DKoJloTHs KaK HayKa 1
21 | Cpenpl OOMTaHUS U YKOJIOTUICCKHEC 1 bubnuotexa [JOK
(bakTopsI https://m.edsoo.ru/863eafec
22 | Aduotnueckue akropsl. JlaboparopHas | 1 0.5 bubnuorexa [JOK
pabdota Ne 3. «Mopdostornueckne https://m.edsoo0.ru/863eb10e
0COOEHHOCTH PaCTEHUI U3 Pa3HBIX MECT
obutanusy. JlabopatopHas padota Ne 4.
«BrusiHUE cBETa HA POCT U PA3BUTHE
YepEeHKOB KoJeycay
23 | buotuueckue GaxTopsl 1 bubnuoreka [IOK
https://m.edsoo0.ru/863eb348
24 | DKOJIOTUYECKUE XapaKTEPUCTUKU 1 0.5
nonyssinud. [IpakTudeckas padora Ne 2
«ITocYET IOTHOCTH MOIMYJIALMI
pa3HBIX BUJOB PACTEHUID)
25 | CooOmiecTBa OpraHu3MoB — OHOIIEHO3 1 bubnuotexa [JOK
https://m.edsoo.ru/863eb46a
26 | DKOJIOTUYECKUE CUCTEMBI (3KOcUCTeEMBI) | 1 bubnuoreka [JOK
https://m.edsoo.ru/863eb46a
27 | OcHOBHBIC TTOKA3aTEIN YKOCUCTEMBI. 1 bubnuorexa [JOK
Dkosorndyeckue mupamuabl. CBoiCTBa https://m.edso0.ru/863ebh5fa
skocucTeM. CyKieccust
28 | IlpupoiHbIE SKOCUCTEMBI 1
29 | AHTPONOT€HHBIE YKOCHUCTEMBI 1
30 | buocdepa — rimobanpHas sKkocucTEMa 1 bubnuoreka [IOK
3emun https://m.edsoo.ru/863ebb5e
31 | 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubnuoreka [IOK
orochepsl https://m.edsoo.ru/863ebd16
32 | YemoBeuecTBO B Onochepe 3emiaun 1
33 | CocymiecTBOBaHUE MPUPOBI U 1 bubnuoreka [IOK
4eJI0BEYECTBA https://m.edsoo.ru/863ebale
34 | PesepBHblii ypok. O0001IeHUE TEMBI 1
«Coo011ecTBa 1 9KOJIOTHYECKHE
CHUCTEMBD)
OBIIEE KOJIMYECTBO YACOB I10 34 2.5

ITPOTPAMME
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