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HOACHUTEJIbBHAA 3AIINCKA

[Ipu pa3paboTke mporpamMmbl MO OHUOJIOTUM TEOPETUYECKYIO OCHOBY JUISL OIPEACTICHHS
MOAXOJIOB K (OPMUPOBAHUIO COJIEpKaHUsI y4eOHOTO mpeamera «BHOJOTHS» COCTABHIIM:
koHHenrtyainbHble nosiokeHust @PI'OC COO o B3auMOOOYCIOBIIEHHOCTH IEJIEH, COJEpKaHMUS,
pe3ysbTaToB OOyUeHUsT U TPEOOBAHWI K YPOBHIO IOJTOTOBKH BBHIITYCKHHUKOB, IOJIOXEHHS 00
0o0IUX MEISIX W MPUHIUIAX, XapaKTEPU3YIONIUX COBPEMEHHOE COCTOSIHHE CUCTEMBI CPEIHETO
obmiero oopaszoBanus B Poccuiickoit denepanun, a TakkKe MOJIOKEHUS O crielu(uKe OUOJIOTHH,
e€ 3HAYCHWU B TIO3HAHWH >KUBOW TMPHPOJBI M OOECICUYCHUH CYIICCTBOBAHHS YEIOBEYCCKOTO
obmiectBa. CorjacHO Ha3BaHHBIM TOJIOKCHHSAM, OINPEACICHBl OCHOBHBIC (DYHKIIUU MPOTPAMMEI
10 OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma o Ouosioruu naét mpencTaBlIeHue O EesIX, 00 00IIel cTparerun ooydeHus,
BOCITUTAHHWS W PaA3BUTUA OOYYAIOIIMXCS CpeIcTBaMH ydeOHOTO TmpenaMera «buomorusy,
ompenenser 00sf3aTeNbHOE MPEIMETHOE COACp)KaHWe, €ro CTPYKTYpY, pacIpelelieHHe 110
paszeriaM W TeMaM, PEKOMEHJIYeMYIO IOCIIeIOBATeIbHOCTh M3YyYeHHUS y4eOHOr0 Marepuayia ¢
YIETOM MEXIPEIMETHBIX U BHYTPUIIPESIMETHBIX CBSI3CH, JIOTHKH 00pa30BaTeILHOTO MpoIiecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUarOMINXCS.

B mporpamMMe mo OHWOJIOTMM TaKKe YYHUTHIBAIOTCS TPEOOBAHHS K IUIAHUPYSMBIM
JUYHOCTHBIM, METANpPEeAMETHBIM M IPEJAMETHBIM pe3yibTaTaM OOydeHHS B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIHLHOMN JNEATEIHLHOCTH/YIEOHBIX NEHCTBHI 00YJarONTUXCS 0
OCBOEHHIO COJICPIKaHUs OMOJIOTHYECKOTO 00pa30BaHuUs.

B mporpamme mo Omonoruu (10—11 xmaccel, 6a30BBIii YPOBEHb) peaM30BaH MPUHITUTI
MIPEEeMCTBEHHOCTH B H3y4eHUHU Ouosoruu, Omaromapss 4eMmy B HeW MNpocMaTpuBaeTCs
HaIpaBJICHHOCTh HA Pa3BUTUE 3HAHUI, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, I[IEHHOCTHBIX OpPUEHTAIMil  JUYHOCTHU, DSKOJOTHYECKOTO  MBILIUICHHUS,
MpPEe/ICTaBICHU O 37J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOILIEHHWEM K OKpyKarouei
npuponHoit cpene. Ilosromy Hapsiay ¢ u3ydeHHEM OOIMEOHMOJIOTHYECKUX TEOPH, a TakkKe
3HaHWUM O CTPOEHUM >KMBBIX CHCTEM Pa3HOIO PaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIONINX B HUX
MPOLIECCOB B MPOrpaMMe IO OWMOJOTHM YAENEHO BHUMAaHHE HCIOJIb30BAHUIO MOTYyYECHHBIX
3HaHWUH B MOBCEIHEBHOM XKU3HU JJISl PEIICHUS MPUKIAIHBIX 3a/1a4, B TOM YHCIe: TPO(UIaKTUKN
HACJIEICTBEHHBIX  3a00JIeBaHUN  4YEJIOBEKa, MEIUKO-TEHETUUYECKOTO  KOHCYJIbTHPOBAHMUS,
000CHOBaHHMSI HKOJIOTUYECKHU 11eJIECO00pa3HOTO MOBEACHHS B OKPY)KAIOIIEeH MPUPOJHON cpene,
aHaJlM3a BJMSHUS XO3AWCTBEHHOM [EATEIBHOCTH 4YEJOBEKa HAa COCTOSIHHE MPUPOIHBIX H
HCKYCCTBEHHBIX DKOCHCTEM. YCHUJICHHE BHUMAHHS K MPUKIAJHON HAMpPaBICHHOCTH y4eOHOTO
npenMera «buonorus» MpoAUKTOBAHO HEOOXOIUMOCTHbIO OOECIIEUeHHs YCIOBUHN JUIsl pelIeHus
OJIHOM M3 aKTyaJbHBIX 3a/1a4 MIKOJHLHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOpas Mpernoaraet
¢dbopMupoBaHHe y OOYYarOIIUXCS CHOCOOHOCTH aJanTUPOBATHCS K H3MEHEHHUSM JUHAMHYHO
Pa3BHUBAIOIIETOCS COBPEMEHHOTO MUDA.

buonorus Ha ypoBHe cpemHero oOmiero oOpa3oBaHMsS 3aHUMaeT BakHOe MecTo. OHa
obecrieunBaeT (GopMUpoOBaHHE y OOY4AIOUIUXCS NPEACTABICHUNA O HAyYHOW KapTUHE MHPAa,
pacmupsieT 1 000011aeT 3HaHUS O )KUBOU MPUPOE, €€ OTIIMYUTENBHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3alliil M DHBOJIOLUU, CO3MaET YCIOBHS UIA: TO3HAHUS 3aKOHOB >KHUBOH TMPHUPOJIHI,
(dbopmupoBanus (PyHKIIMOHATFHOW T'PaMOTHOCTH, HaBBIKOB 3JI0pOBOro M OezomacHoro obpasa
KU3HU, IKOJIOTUIECKOTO MBIIIJICHUS, IEGHHOCTHOTO OTHOIICHUS K )KHUBOU MPHUPOJIE U YETIOBEKY.

Bonpioe 3HaueHue OHONOTHS UMEET TaKXkKe JJs PEIIeHUs BOCIUTATENbHBIX U
pa3BHBAIOIINX 33/1a4 CPEAHEro oOIIero o0pazoBaHus, coluanu3anuu odydaronmxcs. M3yuenue
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ouosorun oOecrieynBaet yCIIOBHUS TUISt dbopmMupoBaHUs MHTEIJUIEKTYaJIbHBIX,
KOMMYHUKAIIHOHHBIX ¥ MH()OPMAIMOHHBIX HABBIKOB, 3CTETHUYECKOW KYIBbTYpHI, CIIOCOOCTBYET
MHTETpalui OUOJIOTUYECKUX 3HAHUU C TPEACTABICHUSAMH W3 JIPYTUX Y4EOHBIX MPEIMETOB, B
YaCTHOCTH, (PU3UKHU, XUMHH U Teorpaduu. HazBaHHbIE TIOJ0KEHUS O MpeIHa3HAYCHUN YIeOHOTO
npenMera «buonorus» COCTaBWJIM OCHOBY JUIsl OIPENENEeHUs] IOAXOAOB K OTOOpYy U
CTPYKTYPUPOBAHUIO €TO COJIEPKAHMS, IPEACTABICHHOTO B TPOTPaMMe M0 OHOJIOTHH.

OT16op conepxkanust yaueOHoro npeamera «buonorus» Ha 6a30BOM YpOBHE OCYHIECTBIEH C
MO3ULUHN KYJIBTYpOCOOOPa3HOIO MOAX0/a, B COOTBETCTBUM C KOTOPHIM OOYydYaroUIuecs: JOJKHbBI
OCBOUTH 3HAHHS M YMEHHS, 3HAUYUMbIC i1 (pOopMUpOBaHUS OOIIEH KyIbTYpHl, OTPEACISIONINE
aJIeKBaTHOE TIOBEJCHUE YEJIOBEKa B OKPYKAIOLIEH NPUPOJHON cpene, BOCTpEOOBaHHBIE B
TOBCETHEBHOW JKU3HU U MPAKTHUECKOU AesTenbHOCTH. Oco00e MECTO B TOM cHUcTeMe 3HAHUMN
3aHMMAIOT DJIEMEHTBl COJEp)KaHMsI, KOTOpbIE CIy)KaT OCHOBOM [uis  (QOpMHUpOBaHUs
NPEACTABICHUNM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KAapTHHE MHUpa W I[EHHOCTHBIX
OpHEHTAIMIX JIMYHOCTH, CIOCOOCTBYIOMIMX T'YMaHU3alluU OMOJIOrMUECKOT0 00pa30BaHuUs.

CrpykTypupoBaHHE coOJiep>KaHUsl y4eOHOro Marepuaia B IporpamMme IO OHOJIOTHH
OCYILIECTBJIEHO C Y4€TOM NMPHOPUTETHOTO 3HAYEHUS 3HAHUN 00 OTIIMYUTENIbHBIX O0COOEHHOCTSAX
JKUBOW TPHUPOJBI, O €€ YpPOBHEBOM OpraHM3alMi W SBOJIOLMHM. B cooTBeTcCTBMM € 3TUM B
CTPYKType yueOHOTro npeamera «buosiorus» BbIIENEHbI CIENYIOIINE COJIepKaTelbHble JTUHUU:
«buonorus xkak Hayka. MeTo/ipl HAy4HOTO NO3HaHUs», «KieTka kak Ouosiornyeckas cucTeMa,
«Opranusm kKak Ouosiornyeckas cuctema», «CucreMa U MHOrooOpa3ue OpraHMyecKoro Mupay,
«IBOJIIOIUS JKUBOW MPUPOABDY, « IKOCUCTEMBI U MTPUCYIIIUE UM 3aKOHOMEPHOCTH.

Henp u3ydyenus ydeOHOro mnpeamera «buosnorus» Ha 0a30BOM YpOBHE — OBJAJICHHE
oOyJaromUMuUCs 3HAHUSAMU O CTPYKTYpHO-(DyHKIIMOHQJIBHOW OpraHu3alMM MBBIX CHCTEM
pa3HOro paHra U NpUOOpPETeHNnEe yMEHHUH MCII0JIb30BaTh 3TU 3HAHUSA Ul TPAMOTHBIX JEHCTBUH B
OTHOLIEHUH OOBEKTOB KUBOM MPUPO/IBI U PEILIEHUS] pa3IHMUHBIX )KU3HEHHBIX IPOOIEM.

JlocTiwkeHnne Lenau u3ydeHust ydeOHoro mnpeamera «buonorus» Ha 6a30BOM ypOBHE
o0ecreunBaeTcsl peIeHUEM CISAYIOIUX 3aay:

OCBOEHHME OOYYalOIIMMHUCA CUCTEMbl 3HAaHUH O OUOJOTHMYECKUX TEOpUsiX, YUCHMSX,
3aKOHaX, 3aKOHOMEpHOCTSX, TMIOTEe3aX, NpaBUiaxX, CIYyKallMX OCHOBOH [uid (OopMHUpOBaHUsA
IIPEICTAaBICHUM O E€CTECTBCHHO-HAYYHOM KapTHHE MHpa, O METOJaX HAY4YHOIO IO3HAHHA,
CTPOEHHUH, MHOro0OpasMM U OCOOEHHOCTSAX >KMBBIX CHCTEM pa3HOIO YPOBHS OpraHU3alluy,
BBIJIAIOIIMXCSI OTKPBITUAX U COBPEMEHHBIX MCCIIEJOBAHUAX B OMOJIOTHH;

¢dopmupoBaHue y oOy4arolUXCs IM03HABATENbHBIX, MHTEIJIEKTYaJbHBIX U TBOPYECKHUX
crocoOHOCTEH B Mpolecce aHajau3a JaHHbBIX O MyTAX Pa3BUTHUSA B OMOJOrMM HaydHBIX B3IJISJIOB,
U U MIOAXO0I0B K U3YUEHHIO )KUBBIX CUCTEM Pa3HOIO YPOBHS OpraHU3aluy;

CTaHOBJIEHHE Y oOydaroumuxcss oOmed KyJabTypbl, (QYHKIHMOHAIbHON TI'PaMOTHOCTH,
pa3BUTHE YMEHUH OOBACHATH U OLIEHUBAThH SIBICHHS OKPYXAIOIIEro MUpPA >KUBOW NMPHUPOJBI HA
OCHOBAHMU 3HAHUH U OIBITA, NOJYYECHHBIX PU U3Yy4EHUU OUOJIOTHH;

¢dopmupoBaHue y oOy4aroUUXCS YMEHHUH MIUIIOCTPUPOBATh 3HAUYEHHE OMOJIOTHYECKHX
3HAHMM B TNPAKTUYECKOW JESITEIBHOCTH YEJIOBEKA, PA3BUTUM COBPEMEHHBIX MEIMLMHCKHUX
TEXHOJIOTUI U arpoOMOTEXHOJIOTHIA;

BOCIMTaHUE YOEKJIEHHOCTH B BO3MOXKHOCTH TO3HAHHUS YEJIOBEKOM >KHMBOM IPHUPOJIHI,
HE00X0AMMOCTH OEpeKHOT0 OTHOUIEHUS K Hel, cOOMI0IeHUs AITUYECKUX HOPM MIPU MPOBEICHUU
OMOJIOTUYECKUX UCCIIEJOBAHNUM;

OCO3HAHME LIEHHOCTH OMOJOTMYECKUX 3HAHUI JUIS MOBBIIICHHUS YPOBHS SKOJOTHYECKOMH
KYJIBTYpPBI, 751 JOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;



pUMEHEHHE TMPUOOPETEHHBIX 3HAHMN W YMEHUH B TOBCEJAHEBHOM JKHU3HU JUIS OLECHKH
MOCIIE/ICTBUI CBOCH JEATENbHOCTH 1O OTHOIICHUIO K OKpYXKarolled cpeae, COOCTBEHHOMY
3I0pOBBIO, 000CHOBAHHE U COOIOIEHUE MEP TPODUITAKTUKY 3a00JIeBaHUH.

B cucreme cpennero obmiero obpasosanusi «buonorus», usydaemas Ha 6a30BOM ypOBHE,
SABIISICTCST 00S3aTENIbHBIM yUEOHBIM TPEAMETOM, BXOJSIIMM B COCTaB IMPEIMETHOH 0O0JIacTH
«EcTecTBeHHO-HAYYHBIE TTPEMETHI.

st u3yuenust OMosoruu Ha 6a30BOM YPOBHE CpelHEro o0Imiero oOpa3oBaHusi OTBOAUTCS
68 yacos: B 10 kimacce — 34 yaca (1 gyac B Heznento), B 11 kimacce — 34 gaca (1 yac B Hezeno).

COJAEPXAHUME OBYYEHMUSA

10 KJIACC

Tema 1. buoJsiorust Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUH C OOILIECTBEHHBIMU, TEXHUYECKUMH U APYTUMU
€CTECTBEHHBIMU HayKaMu, (uiocoueit, dTUKOW, ICTETHKOW M mpaBoM. Poib Ouosiornu B
(hopMHUpOBaHUM COBPEMEHHOM HaydHOH KapTUHBI MUpa. Cuctema OMOJIOTHYECKUX HaYK.

MeTopl IO3HAHUS KUBOUW MPUPOIBI (HAOIIOACHUE, SKCTIEPUMEHT, OTIMCAaHUE, U3MEPEHHE,
KJ1accuukaiys, MOJISTUPOBAaHNE, CTATUCTUYECKast 00pabOTKa TaHHBIX).

JdemoHncTpaumnu:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbuos, /[x. Yorcon n @. Kpuk.

Tabmuiel U cxeMbl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBD».

JlaGopaTopHble M IpaKTHYecKue padoThbi:

[Ipaktuueckass pa6ora Ne 1. «lcmomb3oBaHuEe pa3IMYHBIX METOJOB TPU H3YYCHHH
OMOJIOTHYECKUX 0OBEKTOB.

Tema 2. /KuBble cucTeMbl 1 MX OPTraHU3aIHS.

JKuBwie cuctembl (OMOCHCTEMBI) Kak IpeaMeT H3ydeHusi Ouoyioruu. OTINYHe KUBBIX
CUCTEM OT HEOPraHMYECKON MPUPOJIBI.

CpoiictBa OumocucreM M HUX pa3HooOpasue. YPOBHU OpraHu3aluu OUOCHCTEM:
MOJICKYJSIPHBIA,  KJIETOYHbIA,  TKAHEBbIA,  OPraHU3MEHHBIM,  MOMYJSILIUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTCOIIEHOTUYECKHH ), OMOC(EPHBIH.

JdemoncTpaumnu:

Tabmuiper u cxembl: «OCHOBHBIE HPHU3HAKU HKU3HU», «YPOBHU OpPraHU3alMH >KHUBOMN
MIPUPOJIBI».

O6opynosanue: moaens Moiekynsl JJHK.

Tema 3. XuMHUYeCKHUIi COCTAB U CTPOEHHUE KJIETKH.

XUMHYECKUM  COCTaB  KIETKM.  XUMHUYECKHME  BJIEMEHThl:  MaKpPO3JIEMEHTHI,
MHKpPO3JeMeHThl. Bosia 1 MuHepasibHble BellleCTBa.

@yHKIMU BOJbl M MHUHEpAIbHBIX BeUIECTB B KieTke. llomnepkaHue oCMOTHYECKOIO
OanaHca.

benku. CoctaB u cTpoeHue 0enkoB. AMHHOKHUCIOTH — MOHOMEpPHI OenkoB. HezameHnMebie
U 3aMEHHMMbIE aMHHOKHUCIOTHL. AMHHOKHCIOTHBIM COCTaB. YPOBHH CTPYKTYphl OEITKOBOI
MOJIEKYNbl (TIEpBUYHAs, BTOPUYHAS, TPETUYHAS M UYETBEPTUYHAS CTPYKTypa). XHUMHUECKUE
cBoiicTBa OenkoB. buonorundeckue GyHKIUN OEIKOB.

®epMeHTHl — Ouonoruyeckue Karanu3aTopbl. CTpoeHHe (epMeHTa: aKTUBHBIA LIEHTD,
cyoctpatHas cnenuuuHOCTh. Kodepmentol. Buramunbl. Otminuus  ¢GepMEHTOB  OT
HEOPraHMYeCKUX KaTaln3aTopOB.



YraeBopl: MOHOCaxapuIpl (TJII0K03a, pubo3a u Je30Kkcupudo3a), nucaxapuabl (caxaposa,
JaKTO3a) W TMoJucaxapuabl (Kpaxmaji, TJIMKOTeH, LeJUI003a). buonorunueckue ¢GyHKIUU
YIJIEBOJIOB.

Jlunuapl:  Tpurauuepuasl, ¢ochomunuasl, crepouabl. [uapodunsHO-THAPOPOOHEIE
cBoiicTBa. buonornueckue ¢pyHkuuu junuaoB. CpaBHEHHE YII€BOAOB, OEJIKOB U JMIUJOB Kak
HMCTOYHUKOB PHEPIHH.

Hyxnennossie kucnotsl: JIHK n PHK. Hykieotnasl — MOHOMEPBI HYKJIIEMHOBBIX KHCJOT.
Crpoenne u ¢ynknumu JIHK. Crpoenne u ¢ynxnmm PHK. Bugsr PHK. AT®: crpoenune u
GbyHKIUN.

[uronorusa — Hayka o kinerke. Kilerounas teopus — npumep B3aMMOJCHCTBUS UACH U
(hakTOB B HAYYHOM MMO3HAHUU. METO/1bl U3YUYEHHUS KIETKH.

Knetka kak nenocrHas xuBas cucrema. OOuue Npu3Haky KJIETOK: 3aMKHYTasl Hapy»KHas
MeMOpaHa, moJsiekynsl JIHK kak reneruueckuii anmnapar, cuctema cuHTe3a Oelka.

Tunel KIeTOK: »JyKapuoTHYeckas M MmpokapuoThueckas. (OCOOEHHOCTH CTPOEHUs
MpokapuoTHdeckoil kieTku. Kietounas crenka 6akrepuii. CTpoeHHE SyKapUOTUUYECKOU KIIETKH.
OCHOBHBIE OTINYHUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHasl CTEHKA, IIMKOKAJIUKC, UX (YHKIIHH.
[Inazmatuueckass memOpana, €€ cBoiictBa W (QyHkuuMu. [luTomnazmMa u e€ opraHoOUIbI.
OnnomemOpannbie opranoubl kietku: DIIC, anmapart ['onbmku, mu3ocomsl. [lomyaBTOHOMHBIE
OpraHoupl KJIETKH: MHUTOXOHIpPUHU, TMacTuabl. [IpoucxokaeHre MUTOXOHIPUA W IUIACTHI.
Buner nnactua. HememOpanHble opraHouibl KJIETKU: pUOOCOMBI, KIIETOUHBIN EHTP, HEHTPUOJIH,
PECHUYKH, KI'yTUKH. DyHKIMU OpraHoMI0B KIETKU. BKirtoueHus.

SAnpo — peryasTopHsbIi 1eHTp KiIeTku. CTpoeHue sipa: sijepHas 000J09Ka, Kaproria3ma,
XpOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcOpT BEILIECTB B KJIETKE.

JdemoHncTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. lllann, M. Illneiinen, P. Bupxos, JIx. Yorcon, @.
Kpuxk, M. Yunkuuc, P. ®panxnun, K. M. bap.

Huarpammel:  «PacnpeneneHne XMMHMYECKHX DJIEMEHTOB B HEXHBOW IPUPOAC»,
«PacrpeneneHne XMuMU4YECKUX MIEMEHTOB B )KMBOM IIPUPOJIEN.

Tabmuupel u cxemsl: «llepuoanyeckas Tabiuua XUMHUYECKHUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJIbI», «buocunTes Oenka», «CTpoeHne MoiieKyisl Oenka», «CTpoeHue GpepmMeHTay,
«Hyxneunossle kucnotsl. JJHK», «Crpoenune monekynsl AT®», «CTpoeHne 3ykapuoTHUECKON
KieTkn», «CTpoeHHE XUBOTHOM KIETKW», «CTpOeHHe pacTUTENbHON KiIeTKu», «CTpoeHue
IIPOKapPUOTUYECKOH KIETKN», «CTpOCHME AApa KIETKN», «YTJIEBOIBD, «JIUIuIbD.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, OOOpyHOBaHHE [js IMPOBEICHUS HAOJIOJCHUH,
U3MEpEHUH, 3KCIIEPUMEHTOB, MUKPOIIpENnapaTbl pacTUTENbHBIX, )KMBOTHBIX U OaKTepUaJIbHBIX
KIIETOK.

JlabopaTopHble H IPaKTHYeCKHE PadOThI:

JlaGopatopHasi pabota Ne 1. «M3ydyeHue KaTaJIUTHYECKON aKTUBHOCTH (hepMEHTOB (Ha
IIpUMepe aMUIIa3bl UM KaTanasbl)y.

JlaGopatopHass pabota Ne 2. «M3ydyeHue CTpOEHHUS KJIETOK pPACTEHHH, >KMBOTHBIX M
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U UX OMUCAHUE.



Tema 4. 7Ku3HeaeATeJIbHOCTD KICTKH.

OOmeH BemiecTB, WM MeETa0ONM3M. AcCCUMWISIMS (IJIaCTHYECKUA OOMEH) U
JTUCCUMMIIALIUSA (SHEPreTHYECKHT 0OMEH) — IB€ CTOPOHBI €AMHOTO Ipolecca MeTabonusma. Poib
3aKOHOB COXPaHEHHsI BELIECTB U SHEPTUH B TOHUMAHUU METa00IM3Ma.

Tumbr oOMeHa BemiecTB: aBTOTPOoGHBIA U rereporpodHsii. Pors depmenToB B 0OMeHe
BEILECTB U MPEBPALLEHUN SHEPTUU B KIIETKE.

@®otocunTe3. CBeroBas u TemHOBas (a3bl ¢orocuHTe3a. Peaknuum ¢dorocuHTE3a.
D¢ dextuBHOCTH (hoTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A IS KU3HH Ha 3emiie. Biusiaue ycnoBuit
cpenbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIICHHS €0 MPOYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XemocuHTe3. XEMOCHHTE3UPYIOIIUE OaKkTepuu. 3HAUCHHUE XEMOCHHTE3a JJIs KU3HHU Ha
3emuie.

OHepretuyeckuii oOMeH B  KkieTke. PaciiensieHue  BeIIeCTB, BBIJACIEHUE U
aKKyMYyJIMPOBaHHME SHEPTUHU B KJIETKE. DTallbl 3HepreTuyeckoro oomena. ['nukonus. bpoxenue u
ero Buabl. KucimoposgHoe oxuciaeHwe, WIM KJI€TOYHOe JipixaHue. OKHUCIHUTEIbHOE
dbochopunpoBanue. DPPEKTUBHOCTh SHEPTETUIECKOTO OOMEHa.

Peakuun wmarpuuHoro cuHTe3a. ['enetmdeckas wundopmanus u JHK. Peanuzanus
reHeTuYecKoi MH@popMmaluu B KieTke. ['eHeThueckuil koA M ero cBOMCTBa. TpaHCKpHUILIUS —
Matpuunblii cunte3 PHK. Tpancnauus — 6uocunres 6enka. Jransl TpaHciasuuu. Koauposanue
aMUHOKHCIIOT. Posib pbocom B OnocuHTE3€ OerKa.

Heknerounsie ¢opmbl ku3HM — BuUpychl. HMcropust oTkpeitusi BupycoB (. U.
NBanoBckuif). OCOOEHHOCTH CTPOCHUS M KU3HEHHOTO ITMKIIa BUpycoB. bakrepuodaru. bonesnun
pacTeHuil, )KUBOTHBIX M YEIOBEKa, BbI3bIBa€Mble BUpycaMH. Bupyc nMMmyHoeduinTa 4eaoBeka

(BUY) - Bo3oymutenr CIIMJla. OOpaTHasi TpaHCKPHUIIIIMS, peBEepTaa M HMHTErpasa.
[IpodunakTruka pacnpoCTpaHEHHS BUPYCHBIX 3a00JI€BaHUIA.
JdemoHncTpaumnu:

IToptpetsr: H. K. Konsuos, . M. UBanosckuii, K. A. Tumupsses.

Tabmuupt wu  cxembl: «Tunel  muranmsy, «Metabonuzm»,  «MUTOXOHIPHUS,
«QHepreTuueckuii oomen», «Xmnopormiact», «Dotocuntes», «Ctpoenne JJHK», «Ctpoenue u
dbyHKuMOHMpOBaHUEe TeHa», «CuHTe3 Oenkay, «l'eHeTmyeckuid  Koma», «Bupycsei»,
«bakrepuodarn», «Ctpoenue u ku3HeHHBIM muKa Bupyca CIIWIa, Oakrepuodaray,
«Penmmukanus JHK».

O6GopynoBanue: moaenu-ammmkanuu «Yaoenue [IHK u tpanckpunmus», «buocunres
oenkay», «CTpoeHue KIeTKuy, Moaens cTpyktypsl JJTHK.

Tema 5. PazMHoOkeHHe M HHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Kiterounslii MK, WM JKWU3HEHHBIM HUKI KiIeTKU. MHTepdasza m murtos. Ilpomeccsl,
npoTekawimue B uHTepdasze. Perumkamus — peakuust marpuuHoro cuHTe3a JIHK. Crpoenue
XpoMocoM. XPOMOCOMHBIM Ha0Op — KapHOTHUIL. JMIUIOMAHBIA M TaIUIOUIHBIA XPOMOCOMHBIC
HaOopel. Xpomatuel. LluTonoruueckre OCHOBBI Pa3MHOXKEHUS U MHAMBUIYaJbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne xnetkn — muto3. Cramum mwurtosa. Ilpouecchl, mpoucxonsdiive Ha pa3HbIX
CTausaX MUTO3a. bruosornyeckuii CMbICI MUTO3A.

[Iporpammupyemast rubesb KIETKH — aromnTo3.

@opMBI  pa3MHOXKEHHsI OpraHM3MOB: Oecroiioe W ToJioBoe. Buabl Oecmomnoro
Pa3MHOXKEHHUSI: JIeJICHHE HaJBOE, MOYKOBAaHHE OJHO- U MHOTOKIETOYHBIX, CIIOPOOOpa3zoBaHUE,
BEreTaTUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAHHWE OPraHU3MOB, €0 3HAYEHUE MJIs
CEJICKIIU Y.



[TomoBoe pa3MHOXKEHHE, €T0 OTIUYHUS OT OECIOJIOTO.

Meiio3. Cragun wmeio3a. [lporeccel, mpoucxoismiue Ha cragusx meioza. [loBenenue
XpoMocoM B Meno3e. Kpoccunrosep. bronornyeckuii CMbICH U 3Ha4EHHE MeWO03a.

I'amerorenes — nporecc 00pa3oBaHMs MOJIOBBIX KIETOK y KHUBOTHBIX. [10JIOBBIE JKeNe3bl:
CEMEHHHUKU M sSM4YHUKU. OOpa3oBaHUE U Pa3BUTHUE IOJIOBBIX KJIETOK — raMeT (CepMaTro30uj,
silleKiIeTka) — crnepMaroreHe3 U oBoreHe3. (OcoOEHHOCTH CTpOeHUs SHUEKIETOK U
cnepmaro3onioB. OmionorBopenue. [lapreHorenes.

NunuBuayanbHOoe pa3BuTHE (OHTOreHe3). OMOpHOHAIBHOE pa3BUTHE (IMOpPHOTEHE3).
OTanel 3M6pI/IOHaJII)HOFO Pa3BUTHA Y IIO3BOHOYHBIX JXHWBOTHBIX! ZIpO6JICHI/IC, racrpyjidanusd,
opranorenes. IloctamOpronanpHOEe pa3BuTHE. THITBI TOCTAIMOPHOHATIBHOTO PAa3BUTHSA: MPSIMOE,
HenpsiMoe (JIMYMHOYHOE). BiusHue cpeapl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CHOCOOHBIE
BBI3bIBATH BpO)K}IéHHBIe YpOACTBA.

Poct u pa3Butue pacrenuil. OHTOreHe3 BETKOBOI'O PacTEHHUS: CTPOCHUE CEMEHH, CTauu
pa3BUTHS.

JdemoHncTpaumnu:

Tabmuipl u cxeMbl: «DOpMbI pa3MHOKEHUS OPTaHU3MOBY, «/[BOWHOE OMIIOAOTBOpPEHUE Y
LBETKOBBIX pacTeHuil», «BereraTuBHOE pa3MHOXKEHHUE pacTeHUuil», «JleneHue KIETKH
Oaktepuity, «CTpoeHHE MOJOBBIX KIETOK», «CTpoeHHe XpOMOCOMBI», «KIIETOUHBIN IHMKII»,
«Permmukanua [JHK», «Mwutosy, «Mehosy, «IIpsmoe u Henpsimoe pa3Burue», «l'aMeTorenes y
MJICKOTIUTAIONINX U YesloBeKa», K OCHOBHBIE CTaIUU OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOI, MuKpornpenaparsl «CriepMaTo30usl MIEKOMUTAIOIIETOY,
«litnexnerka miekonuramoomero», «KapuoknHes B KiIeTKax Kopelika JyKa», MarHUTHas
Mo/ienb-anmuinkanus «Jlenenue knetkn», moaens JIHK, Moaens meTadazHoi XpOMOCOMBL.

JlaGopaTopHble M IpaKTUYecKue padoThbi:

JlaGopaTtopnas padorta Ne 3. «HaOmroneHne MuTo3a B KJIETKaX KOHYMKA KOPEIKa JIyKa Ha
TOTOBBIX MUKpOIIpernapaTaxy.

JlaGopatopnast pabora Ne 4. «/3ydyeHue CTPOCHHS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIMpernaparax».

Tema 6. HacjieacTBeHHOCTh M U3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHetuku. Mcrtopust pa3Butusi reHeTuku. Ponb nuTojoruu u
SMOpHUOJIOTUH B CTAHOBJICHUH T'€HETHKHU. BKiia pocCuicKUX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE
reHeTUKU. MeTolpl TeHEeTUKH (TUOPUI0JIOTUYECKHH, LHUTOreHEeTHYECKU, MOJIEKYISIPHO-
reHeTuyeckuit). OCHOBHbBIE TeHETUUYECKUE MOHATH. ['eHeTnueckasi CMMBOJIMKA, UCTIOIb3yeMasi B
CXeMax CKpelIMBaHui.

3aKOHOMEPHOCTH  HAcJeIOBaHUS  NPU3HAKOB, ycTaHOBJIeHHble [.  MeHaenem.
MonorubpuaHoe cKpenuBanue. 3aKoH eAMH0-00pa3usi THOpUI0B nmepBoro nokojenus. [Ipasuio
JOMHHUPOBaHM. 3aKOH pacllelUIeHus Mpu3HakoB. [umoreza yucrtoThl ramer. llomHoe u
HEMOJIHOE IOMUHUPOBAHHE.

JuruOpugHoe  cKpemmuBaHMe. 3aKOH HE3aBUCUMOTO  HACJIEIOBaHHUS  MPU3HAKOB.
[{uTorenetuuyeckne OCHOBBI IMTHMOPHUIHOTO CKpEIIMBAaHUS. AHAJIU3UPYIOIIEEe CKpellMBaHUE.
Hcnonb3oBaHne aHATM3UPYIOLIETO CKPEIUBAHUS Ul ONPEAEICHUs TeHOTHUIIA OCOOH.

CueruieHHoe HacienoBaHue mpu3HakoB. PaGora T. Moprana mno cLeIIEHHOMY
HacJIeJOBaHUIO TeHOB. Hapylenue cuenieHus TeHOB B pe3yabTaTe KPOCCUHIOBEpA.

XpOMOCOMHasl TEOpUs HACIIECTBEHHOCTH. | eHETUUECKUE KapThl.



['enetuka nosia. XpoMOCOMHOE OIpEENIeHHE 10JiIa. AYTOCOMBI U TOJIOBBIE XPOMOCOMBI.
l'omoramernele M TreTeporaMeTHble OpraHu3Mbl. HacliemoBaHue NPU3HAKOB, CIEIJICHHBIX C
IIOJIOM.

N3menunBocTh. Buibl n3MEHUMBOCTH: HEHACHIEICTBEHHAS U HAcjeACTBEeHHasA. Poib cpelibl
B HCHACJICJICTBEHHOW W3MEHUYUBOCTH. XapaKTEPUCTHKA MOJU(DUKAIMOHHOW HW3MEHYUBOCTH.
BaprannonHsslii pax 1 BapuanMoHHas kpusas. Hopma peaknun npusnaka. KosmyecTBeHHbBIE U
KaueCTBEHHBIC MIPU3HAKK U X HOpMa peakiuu. CBolicTBa MOIU(DUKAIIMOHHONW N3MEHYUBOCTH.

HacnencTBenHasi, WM TeHOTHITHYECKAsl, N3MEHYUBOCTh. KoOMOWHATHBHAS W3MEHYHBOCTb.
Meiio3 u 1oN0OBOM mpolecc — OCHOBa KOMOMHATMBHOW M3MEHUMBOCTH. MyTalMoHHas
n3MeHYnBOCTh. Kiaccuukanusa wmyranuii: reHHbIE, XpPOMOCOMHBIE, T€HOMHBbIE. YacTtoTa u
MPUYMHBI MyTaluil. Myrtarennble (akTopbl. 3aKOH TOMOJIOTHYECKHUX PSIIOB B HACJIEJCTBEHHON
n3MenunBocty H. Y. BaBuiiosa.

BuesinepHas HacneCTBEHHOCTh U U3MEHYHBOCTb.

I'enetnka uenoBeka. Kapuotum denoBeka. OCHOBHBIE METOJIbI TEHETUKH YeEJIOBEKA:
TE€HEATOTUYECKUM, OJIM3HEIOBBIM, NUTOTCHETHUUECKHH, OWOXMMHYECKUH, MOJIEKYISIPHO-
reHetudeckuii. CoBpeMEHHOE OTpeIeeHHe TEHOTHUIA: TIOJHOTEHOMHOE CEKBEHHUPOBAHUE,
TeHOTHUIUPOBaHKWE, B TOM umcie ¢ nomotibio [1I[P-anamm3a. HacnencrBeHHsie 3a0omeBaHms
YeoBeKa: TeHHbIe Ooyie3HH, OO0JIE3HM C  HACIEACTBEHHOM  MPEApacosioKEHHOCTHIO,
XpoMocoMHBIE Oosie3HH. CoMarwdeckue u TeHepaTuBHbIE MyTanuu. CTBOJIOBBIE KIIETKHU.
[TpuHnume! 310poBoro obpasa KU3HU, TUATHOCTUKH, MPO(IIIAKTUKA U JICUCHUS] TEHETUYECKUX
Oosie3Heil. MenuKo-TeHETHYECKOe KOHCYIbTHPOBAHUE. 3HAYCHUE METUIIMHCKOW TEHETHKH B
MpeIOTBPAILEHUH U JICYEHUU TeHETUYECKUX 3a00JIeBaHUI YeTIOBEKa.

JdemoHncTpauuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pu3, C. C. UerBepukos, H. B. Tumodeesn-
Pecosckuii, H. 1. BaBumos.

Tabmuipl u cxembl: «MOHOTHOPUAHOE CKPEIIMBAHUE U €r0 IUTOTEHETHYeCKas OCHOBaY,
«3aKOH pacHICIUIEHUs] M €ro LUTOTCHETUYECKas OCHOBa», «3aKOH YHCTOTBI TaMET»,
«durubpunnoe ckpeuuBanue», «L{uTosornyeckue OCHOBBI AUTHOPUIHOTO CKPEIIMBAHUS,
«Meiio3», «B3auMoaeicTBre aeNbHbIX T€HOBY», «['eHeTnYecKkne KapThl pacTeHUH, KUBOTHBIX
u 4yenoBekay, «l'eHeTuka mona», «3aKOHOMEPHOCTH HACIEAOBAHUS, CLEIUIEHHOTO C IOJOMY,
«KapuoTunsl uenoBeka H JKUBOTHBIX», «Buasl wu3MeHunBOCTHY, «MoaudbukannoHHas
M3MEHUUBOCTHY, «HacnenoBanue pesyc-gakropa», «l'eHeTHKa Tpynn KpoBuW», «MyTalMoOHHas
W3MEHYUBOCTB.

O6opynoBanue: Mojaenu-anmuiukauuu «MoHoruOpuaHOEe CcKpemmBanue», «HemomaHoe
JOMHUHUpOBaHHe», «urubpunnoe ckpemmBanue», «llepekpéct XpomMocom», MHUKPOCKON U
Mukpomnpenapat «Jlpo3oduna» (Hopma, Mmyrauuu (Gopmbl KpbUILEB U OKPACKU Tena), repoapuit
«l"opox MoceBHO».

JlaGopaTopHble M IPAKTHYeCKUE PadOThI:

Jlaboparopnas pabota Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTHOPUIHOTO U AUTHOPUIHOTO
CKpEIIMBAaHUS Y IPO30(UITBI HA TOTOBBIX MUKPOTIpENnapaTaxy».

JlaboparopHas pabota Ne 6. «M3yueHne MoAMPHUKAIIMOHHON M3MEHUHNBOCTH, TTOCTPOCHUE
BApUALIMOHHOTO PsJa U BApUALIMOHHOW KPUBOI».

JlaboparopHas pabora Ne 7. «AHanmu3z wmyrtamuil y JIpo30QuiIbl Ha TOTOBBIX
MHKpOIpenaparax.

[IpakTudeckas padbota Ne 2. «CocTaBiieHre U aHATN3 POJOCIOBHBIX YEIIOBEKaY.

Tema 7. Cesnexuusi oprann3MoB. OCHOBbI OMOTEXHOJIOTHH.



Cenekuus Kak HayKa U mpolecc. 3aposkIeHHE CeIeKIUH U goMecTtukanus. Yuenune H. WM.
BaBunoBa o meHTpax NPOUCXOXKICHUS M MHOrooOpasusi KyJIbTYPHBIX pacTeHuil. LleHTpbl
IIPOUCXOXKACHUS TOMAIIHUX KUBOTHBIX. COpT, IOPOJ1a, LITAMM.

CoBpemeHHbIE METOJIbl CelIeKIUMU. MaccoBbli U MHAMBUAYAJIbHBIN OTOOpHl B CENEKLUUU
pacTeHuil u KUBOTHBIX. OlleHKa 3KcTepbepa. bIM3KOPOACTBEHHOE CKPEIUBAHUE — MHOPUAMHI.
Uucrass muuug. CkpeumuBanue 4HMCTHIX JuHUA. ['ereposuc, wium rubpuaHas —cuoa.
HeponctBennoe ckpemmuBanue — ayropuawar. OtmganéHHas THOpuau3anus W e€ YCIeXH.
HcKkycCTBEHHBI MyTareHe3 M IOJYYCHHE MOJUILIONJI0B. JlOCTHIKEHUS CEJIEKUHUH PACTEHHIA,
YKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonorust kak oTpaciib IpPOU3BOJACTBA. ['€HHas WHXKEHepus. OTambl CO3/aHUs
pexomOunantHot JIHK wu Tpancrennsix opranum3moB. Kierounas wunxeHepus. Knetounsie
KyJIbTypbl. MUKPOKJIOHAJIBHOE Pa3MHOKEHHE pacTeHnd. KiloHupoBaHue BBICOKOIIPOTYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHM3MOB. OKOJOTHYECKHME M 3Tudeckue mnpodbisempl. MO —
F€HETUYECKU MOIU(ULIPOBAHHBIE OPTaHU3MBI.

JleMoHCTpanuu:

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

Tabmuipl u cxembl: kapra «LleHTpbl HpPOUCXOXKIEHUS M MHOT000Opa3us KyJIbTYpPHBIX
pacteHui», «Ilopoasl K1OMamHUX )KUBOTHBIX», «COpTa KyJbTYPHBIX pacTeHUuN», «OTnanéHHas
rubpunmzamus», «Paboter akamemmka M. @. HWBanoBay, «[lomummonmus», «OOBEKTHI
ouorexHonorun», «Kierounsle KylbTypbl U KIOHHpoBaHUE», «KOHCTpyHpoBaHHE M MEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyISDKH IJI0JOB M KOPHEIUIOAOB JUKHX (OPM U KYIbTYPHBIX COPTOB
pactenuid, repoapuii «CelbCKOX03sHCTBEHHBIE PACTCHHS.

JlaGopaTopHble M IpaKTUYecKue padoThbi:

Okckypeusi «OCHOBHBIE METOABI U JOCTHXKEHUS CEJIeKIUU PACTeHHUH M >KMBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIUIO, IUIEMEHHYI0 (epMy, COPTOUCIBITATENbHBIA Y4acTOK, B TEIJIMYHOE
XO035CTBO, 1a00PaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».
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Tema 1. DBosronOHHAsA 0HOJIOTHS.

[Ipennoceliku BO3HUKHOBEHHUS 3BOJIIOLMOHHONW TEOpUH. ODBOJIOLHOHHAs Teopus U e€
MecTO B OuoJioruy. BiusiHue 3BOIOLIMOHHON TEOPUH Ha pa3BUTHE OMOJIOTUU U IPYTUX HaYK.

CBugnerenbctBa HBOJMIONMU. llameoHTONIOrMYECKUE: TOCIEA0BATENbHOCTh IOSIBICHUS
BUJIOB B IAJICOHTOJIOIMUYECKON JIETONNCH, NIepexoHble (popMbl. bruoreorpaduueckue: cxoiacTBo
U paznuuue GayH u (Iop MaTEpUKOB U OCTPOBOB.

DOMOpHOJIOTMUECKUE: CXOJICTBA M Pa3aMyusi 3MOPUOHOB PA3HBIX BHUJOB IO3BOHOYHBIX.
CpaBHUTENbHO-AaHATOMUYECKUE: TOMOJIOTUYHBIE, AHAJIOTMYHbIC, PpPYyIUMEHTApHbIE OpPIaHbI,
aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUECKHE: CXOJICTBO MEXaHHM3MOB HACJEJICTBEHHOCTH U
OCHOBHBIX METa0OJMUECKUX MyTeH y BCeX OPraHU3MOB.

OpomonmonHas teopuss Y. JlapBuna. Ilpennocbulku BO3HUKHOBEHMS JapBUHU3MA.
JIBIOKyILMEe CHJIBl  SBOJIIOLMU BUAOB 1o JlapBuHy (M30BITOYHOE pa3sMHOXKEHUE NpU
OTPaHUYEHHOCTH PECYpCOB, HeONpeneNéHHas HM3MEHYUBOCTb, Oopb0a 3a CyIecTBOBaHME,
€CTECTBEHHBIN 0TOOD).

Cunterndeckas Teopus 3BoJrorun (CTI) u e€ 0OCHOBHBIE MOJI0KEHUS.

Muxposomntonus. [Tomysamnus kak equHuIa BUAA U BOJIOLUN.



JBuokymue cuiibl ((hakToOpbl) 3BOJIONWK BHIOB B MpuUpoje. MyTallMoOHHBIN MpOIecC U
KOMOMHATHBHAasA W3MEHUMBOCTh. [lomynsiuoHHble BOJHBI M jpeiid renoB. Mzomsmus u
MUTPALIKSL.

EcrecTBenHslii 0TO0p — HampaBisiommid ¢aktop 3Bomonnd. POpMbI €CTECTBEHHOTO
otbopa.

[IprucrocobaeHHOCTh OPraHU3MOB KaK pe3ysbTar 3BoJitonuu. [lpumepsr npucnocoOnenunit
y opranuzmoB. ApoMop(}03bl U UHO-aJallTallUH.

Bun u BupmooOpaszoBanme. Kputepuu Buma. OcHOBHBIE (QOpPMBI BHI000pa30BaHUS:
reorpapuuecKoe, IKOJOTHIECKOE.

MakpoosBosmtonus. PopMbl IBOIONUU: (PUIETUYECKAs], IWBEPreHTHAs, KOHBEPreHTHAas,
napajuiensHas. HeoOGpatuMocTh 3BOMTIOIHH.

[IpoucxoxaeHue  OT  HECHEUHMAIM3UPOBAHHBIX  TPEIKOB. [Iporpeccupytomias
cricnyajinu3aius. A}IaHTI/IBHaSI paguanus.
JdemoHncTpaumnu:

[optpersr: K. JIunneit, XK. b. Jlamapk, Y. lapsun, B. O. Kosanesckuii, K. M. bap, 3.
I'ekkens, @. Mromiep, A. H. Cesepiios.

Tabmupr u  cxembl: «Pa3BuTue opraHuyeckoro Mupa Ha 3emiey, «3apoJIblin
MMO3BOHOYHBIX JKHUBOTHBIX», «ApxeonTepurcy, «Dopmbl OOpsOBI 3a CyIIECTBOBAHHEY,
«EctectBeHHbIi  0TOOPY», «MHOTOOOpa3we COpPTOB pacTeHuir», «MHoroobpasue mopos
YKUBOTHBIX», «[Tomymsirum, «MyTanuoHHas W3MEHYHBOCTHY, «Apomopdo3bD»,
«Mmmoanantanun», «OO0mas nereHepamusy, «JBuxymme cuibl sBomronuny», «Kapra-cxema
Mapmipyra myremectBus Y. lapsunay, «boprba 3a cymectBoBaHue», «IIpucrnocoOieHHOCT
opranu3MoBy, «l eorpaduueckoe BUA00Opa3oBaHUE», « IKOJOTHUESCKOE BHI000pa30BAHHEY.

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C Pa3IMYHBIMU THUIIAMU OKpPAcKu, HAOOP MI0I0B U
ceMsiH, KoJutekuus «[Ipumepbl 3aUTHRIX MPUCTIOCOOICHHUH Y JKUBOTHBIX», MOJIeNb «OCHOBHBIE
HaIpaBJICHUS BOJIIOLUNY», 00bEMHAs Moieb «CTpOEHHE TOJIOBHOTO MO3ra TO3BOHOYHBIX.

buoreorpaduueckass kapra Mupa, KoJuleKIUS «DOpPMBI COXPAaHHOCTH HMCKOIAEMBbIX
KUBOTHBIX U PACTEHMI», Mozenb anumkanus «llepekpéct xpoMocomy, BIaKHbIE Mpenaparhbl
«Pa3Butne Hacexkomoro», «Pa3BuTHe nArymku», MukporpemnapaT «Jlpozoduina» (HOpMa,
MyTaluuu GopMbI KPbUILEB U OKPACKH Tella).

JlaGopaTopHble M IpaKTUYecKue padoThbi:

Jlaboparopnas padota Ne 1. «CpaBHeHHE BUJOB 110 MOPHOIOTUYECKOMY KPUTEPHIO».

Jlaboparopuas pabota Ne 2. «OmucaHue NPUCIOCOONIGHHOCTH OpraHu3smMa u eé
OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HnkHOBeHMe U pa3BUTHE KU3HHU Ha 3emute.

JloHay4yHble TIpEACTaBICHUS O 3apOXKIACHUMU *KU3HU. HayuHble runore3sl BOSHUKHOBEHMS
KU3HU Ha 3emsie: aOHoreHe3 M MaHCIepMus. XUMHUYecKas SBOJIONUS. AOHOTEHHBI CUHTE3
OpPraHMYECKUX  BEUIECTB W3  HEOPraHUYECKUX. OKCIEPUMEHTAIBHOE  IOATBEPKICHUE
XUMHUYECKOH sBomouK. HadanpHble sTanbl Ouonornyeckoit aBomtonuu. ['unoreza PHK-mupa.
dopmupoBaHue MEMOPAHHBIX CTPYKTYP M BO3HHUKHOBEHHE MPOTOKIETKH. [lepBble KIETKH U UX
3BOJIOLNS. PDOPMUPOBAHUE OCHOBHBIX IPYII )KUBBIX OPTaHU3MOB.

PazButne xu3Hum Ha 3emne mno s3paM u nepuoaaMm. Karapxeil. Apxelckas U
nportepo3oiickasi apbl. [lameos3oiickas spa u e€ nepuonbl: KeMOPHICKMHA, OpPJOBHUKCKHA,
CUJIYPUMCKHM, JEBOHCKUI, KAMEHHOYT OJIbHBIN, IEPMCKHUU.

Me3o30iicKkas opa 1 €€ epuoabl: TPUACOBBIN, OPCKHI, MEJIOBOM.

KaitHo3oilickast 3pa u €€ nepuo/pl: MaaeoreHOBbIN, HEOT€HOBBIIM, AHTPOTIOT€HOBBIH.
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XapakTepucTUKa KiIuMaTa M IeoJIOTHYeCKMX IpoleccoB. OCHOBHBIE 3Tambl ABOJIIOLUU
pPacTUTENILHOTO W JKMBOTHOTO MHUpa. ApomMopdo3bl y pacTeHUil M >KMBOTHBIX. llosiBieHue,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema opraHM4ecKOro Mupa Kak OTpa’keHue 3BoJIIOLMU. OCHOBHBIE CHCTEMATHUECKUE
TPYIIBI OPTraHU3MOB.

OBOJIOLMS  yeloBeKa. AHTpoOmoyioruss Kak Hayka. Pa3BuThe npeacTaBieHUd O
MIPOUCXOXKICHUU YeloBeKa. MeToibl u3yueHus: antponorenesa. CxoAcTBa U pa3jinyusl 4eJI0BeKa
1 KUBOTHBIX. CHCTEMATHUECKOE MOJI0KEHHE YEIOBEKa.

JBuxymue cunbl (paxkTopbl) aHTpomoreHe3a. HacnenacTBeHHass HW3MEHUUMBOCTh U
ecTeCTBEHHBIN 0TOOp. OOIecTBeHHBIN 00pa3 )KU3HU, U3TOTOBJIICHUE OPYAUN TPYZAaA, MBIILICHHE,
peub.

OcCHOBHBIE CTaJUU M BETBU HBOJIIOLMU YEJIOBEKAa: aBCTPAJIONUTEKH, UeNoBEK yMeblii,
Yenosek mnpsmoxondamui, YenoBek HeaHaepranbckuil, Yenoek pasymHbii. Haxonkun
HCKOIIA€MBIX OCTaTKOB, BpeMs CYIIECTBOBaHHUS, 00JIaCTh PacHpOCTPaHEHHUs, 00bEM T'OJIOBHOTO
MO3ra, 00pa3 KU3HU, OPYIHSL.

Uenoseueckne packl. OCHOBHBIE OOJBIINE PAachl: €BPOINEOWHAs (€Bpa3wiickasi), HETpo-
aBcTpajioniHas  (9KBaTOpHalibHAasi), MOHTOJIOMAHAs  (a3MaTcKo-aMepuKaHckas). YepTsl
MPUCIIOCOOIEHHOCTH MpPEJCTaBUTENIeH YENOBEYECKHX pac K YCIOBUSM CYIIECTBOBAHUS.
EnunctBo yenoseueckux pac. Kpuruka pacuzma.

JdemoHncTpaumnu:

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

Tabmuupl u cxemsl: «Bo3nukHoBeHue CoHEYHON cHCTeMBbl», «Pa3BUTHE OpraHMYecKoro
mupa», «PactutenbHas knerka», <«OKuBoTHas kierka», «lIpokapuotmyeckas KiIeTKay,
«CoBpeMEeHHasl CHUCTeEMa OPraHUYeCKOro Mupa», «CpaBHEHHME AHATOMHYECKHX YEPT CTPOEHUS
YelloBEeKa M 4YeJOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBbIE MECTa MAJCOHTOJOTHYECKHX HaXOJO0K
MPEIKOB COBPEMEHHOr0 4YeNoBeKa», «JlpeBHeimue monm», «JlpeBHue moau», «llepBbie
COBPEMEHHBIE JIFOAN», «HUenoBeueckre pachi.

Ob6opynoBanue: wmymsbku — «l[Ipoucxoxxnenue dyenmoBeka» (OIOCTBI  aBCTPaJIONMHUTEKA,
MUTEKaHTPOIa, HeaHJepTalblia, KPOMAaHbOHIIA), CICHKU WIK U300pakKeHHUs KaMEHHBIX OpYAHii
MEePBOOBITHOTO YeJIOBEeKa (KaMHH-YOMIEPHI, pyOmiia, ckpediia), TeOXpOHOJIOTHYECKass Ta0JInIa,
KoJuIeKUIUs «POpMbI COXPAaHHOCTH UCKOTIAEMBIX KUBOTHBIX U PACTEHUI».

JlaGopaTopHble M IpaKTUYecKue padoThbi:

[Ipaktnueckas padorta Ne 1. «M3ydeHne UCKOMAEMbIX OCTaTKOB PACTEHUH U KUBOTHBIX B
KOJUIEKLIUSIX».

DKCKypcusi « OBOJIOIUS OPraHUYEeCKOro Mupa Ha 3emie» (B €CTEeCTBEHHO-HAay4YHBIA U
KpaeBequecKUil My3eil).

Tema 3. Oprann3msl U OKpPY:KaKOIIAs cpeaa.

OKOJIOTMSI KakK HayKka. 3aJadyd MW pa3felibl 3KOoJIOTMH. MeToabl 3KOJIOTHYECKUX
UCCIIEI0OBAaHUI. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO UEIIOBEKA.

Cpensl  oOuTaHMs  OpPraHM3MOB:  BOJHAs,  HA3eMHO-BO3/YyIIHas,  IOYBEHHasd,
BHYTPHOpPraHU3MEHHasI.

Okonornyeckue (akropsl. Kiaccudukanus skonorndeckux (akTopoB: aOMOTHYECKHUE,
OMOTHUYECKHE U aHTPOIOreHHbIE. JleiCTBIE SKOJIOTHUECKUX (PaKTOPOB HAa OPTaHU3MBI.

AbGuoTtnueckue  (akTOphl:  CBET, TeMIeparypa, BIaKHOCTb.  DoTonmepuousM.
[IpucnocobnaeHnst OpraHu3MoB K JIeHCTBHIO aOMOTHYECKHX (pakTOpoB. bronornyeckue puTMsl.
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buotndeckne  daktopbl. Buapl OMOTHYECKMX  B3aUMOJCHCTBUN:  KOHKYPCHIIUS,
XUITHAYECTBO, CMMOMO3 1 ero ¢opmsl. [lapazutusm, Koomepaunus, MyTyaln3M, KOMMEHCATN3M
(KBapTUPAHCTBO, HAXJICOHMYECTBO). AMEHCAINM3M, HEUTpanu3M. 3HaueHHEe OHMOTHYECKUX
B3aMMO/ICHCTBHI ISl CYIIECTBOBAHHS OPTaHU3MOB B IIPHPOTHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTHUKU nomyaauud. OCHOBHBIE IIOKa3aTeNd MOMYJISIUH:
YHUCJIEHHOCTb, IUIOTHOCTb, POXJA€MOCTb, CMEPTHOCTb, MPUPOCT, Murpanus. [uHamuxa
YUCJIEHHOCTH MOMYJISIIUU U €€ PeryIsiiusl.

JdemoHcTpanum:

[optpetsr: A. 'ymbonpar, K. @. Pynbe, 3. ['ekkens.

Tabmuuer u cxemsl: kaprta «lIpupoaasie 30Hb1 3eMin», «Cpeasl 0OUTaHUS OPTaHU3MOBY,
«Dotonepuoguzmy», «llomymsiuun», «3aKOHOMEPHOCTH pOCTa YHCIEHHOCTH MOMYJSILIUU
uHpy3opun-Tydenbkny», «llumessle nenm».

JlabopaTopHble U MPaKTH4YeCKUe PadoThI:

JlabopaTtophnast padota Ne 3. «Mopdosoruueckre 0COOEHHOCTH PACTEHHUM U3 PA3HBIX MECT
oOUTaHUDY.

JlabopaTtopHnas pabota Ne 4. «BnusiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktrueckas padota Ne 2. «IToac4€T MIOTHOCTH MOMYJISAIMN pa3HBIX BUIOB PACTEHUI.

Tema 4. CoolmecTBa U 3K0JI0IHYECKHE CHCTEMBI.

CooOmiectBo  opraHuzmMoB  —  OuoneHo3.  CTpykTypbl — OuoOlleHO3a:  BHUOBAsd,
MIPOCTPaHCTBEHHAd, Tpodudeckas (numiesas). Bunpi-nomunanTsl. CBs31M B OHOLIEHO3E.

Okonoruyeckre cucrembl (3kocucteMmsbl). [lonstue 06 sKkocucteMe U OHOreolEeHO3e.
OyHKIMOHATIbHBIE KOMIIOHEHTHl 3KOCHCTEMBI: MPOIYLUEHThl, KOHCYMEHTBI, PEIYLIEHTHI.
KpyroBopoT BemecTB ¥ MOTOK PHEPrUM B ISKOcucTeMe. Tpoduueckue (MHIIEBBIC) YPOBHU
skocuctembl. IlumeBbie mnenu u cetu. OCHOBHBIE MOKa3aTelIM 3KOCHUCTEMBI: OHoMacca,
MPOIYKIHS. DKOJOTUYECKHE NHpPaMUIbl: MPOAYKIMH, YUCICHHOCTH, Onomaccel. (CBoiicTBa
9KOCUCTEM: YCTOWYMBOCTb, caMOperynsanus, pazsutue. Cykueccus.

[IpupoaHbie SKOCHUCTEMBI. DKOCHCTEMBI 03€p M pPEK. ODKOCHUCTEMa XBOWHOTIO WU
LIMPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOTEHHBIE SKOCHUCTEMbI. ATpPO3KOCUCTEMBI. YpOO3KOcUCTEMBL. buonoruueckoe u
XO035IIICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

buopaznoobpasue kak (akrop ycroitunBocTu 3kocucteM. CoxpaHeHHE OHOJIOTHYECKOTro
pa3zHooOpa3us Ha 3emuie.

VYuenne B. U. Bepnanackoro o 6uocdepe. ['panuiisl, coctaB U CTpyKTypa OHOChEpHI.
XKupoe BemectBo u ero ¢yHkuuu. OcoOGeHHOCTH Ouocdepbl Kak II0OATBEHON 3KOCHCTEMBI.
Jlunamuueckoe paBHOBecue 1 0OpaTHas cBsi3b B Onocdepe.

KpyroBopoTsl BemecTB M OHOTEOXMMHUYECKHE ILHMKIBI 3JIEMEHTOB (Yriepoja, a3oTa).
3oHanbHOCTH OuoCchepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Onocepe 3emuu. AHTponoreHHsle u3mMeHeHus B ouocgepe. [1modanpHbIe
9KOJIOTUYECKHE TPOOIEMBI.

CocyiecTBoBaHHE MPUPOBI U yenoBeuecTBa. CoxpaHeHne OMopa3HooOpa3usi Kak OCHOBA
ycroifunBoctu O6uochepsl. OcHOBa pallMOHAIBHOTO YIPABJICHUSI MPUPOIHBIMHU PECYpCaMM U UX
ucnojb3oBaHue. JlocTikeHus: OGMOJI0THY U OXpaHa IPUPOIbI.

JdeMoncTpanum:

[Toptpersr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.

Tabnuuer u cxemsl: «Ilumesbie nenu», «buoreHo3: cocTaB U CTpyKTypay, «IIpupoaHsie
coobuiectBay, «llemn mnuraHus», «OKoJOTHMUEcKas mNupaMmuia», «buochepa u yenoBex»,
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«JKocHCTeEMa IIMPOKOJUCTBEHHOIO Jieca», «IKOCUCTEMAa XBOMHOro Jiecan, «buoreHos
BoJOEéMa», «ArpoueHo3», «lIpuMepHble aHTPONOrE€HHbIE BO3JEHCTBUS HA IPUPOIY»,
«BaxHelmue UCTOYHMKHU 3arpsi3HEHMsS BO3JyXa M TI'PYHTOBBIX BOI», «l[loyBa — BakHeinas
cocrasistromas ouocheps», «PakTopsl Aerpagannu No4By, «I[lapHUKOBBIA d3PheKT», «DaKTophI
panmoaKTUBHOTO 3arps3HeHns Onocdepri», «Obmas cTpykrypa ouocdeps», «Pacnpoctpanenue
XKHU3HU B Omocdepe», «O30HOBBIN dKpaH Onochepbl», «KpyroBopoT yriepoma B Ouocdepey,
«KpyroBopot a3ora B Ipupoie».

O6opynoBaHue: MO/I€b-aNlIIMKaUs «Tunuunbie OMOIICHO3BD», repbapuii
«PactutenbHble  coobuiecTBa», Koswiekuuu — «buouenos», «Bpemutenun — BaxHEHIINX
CEJIbCKOXO3SIMCTBEHHBIX KYJIbTYp», TrepOapuu U KOJUIEKIMM pPACTEHUH U IKUBOTHBIX,
MIPUHAUIEKAINE K Pa3HBIM JKOJIOTMYECKUM IpyInaM oaHoro Buaa, Kpacnas xkaura Poccuniickoi
®denepannu, U300paxeHUs] OXpaHAIEMbIX BUJOB PACTEHUN U )KUBOTHBIX.

[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOI'PAMMEI 110 BUOJIOT M HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

Cornacho ®I'OC COO, ycraHaBauBalTCs TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS
00yyaroUMMuUCs IporpaMM CpeaHero ooiiero oOpa3oBaHUs: JIMYHOCTHBIM, METAPEIMETHBIM U
NpECAMCETHBIM.

JIMUHOCTHBIE PE3YJIBTATHI

B cTpykType IUYHOCTHBIX pE3yJIbTATOB OCBOCHHS MpeaMera «bHuojorusy» BbIAEIECHBI
CIIENYIONINE  COCTaBIIAIONIME: OCO3HAHWE OOYYAIONIUMHUCS  POCCHMCKON  TpaKIaHCKON
WUJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIHPHOCTH WU CaMOOMPEIEICHUIO,
HaJW4YhMe MOTHUBAIIMKM K OOYYCHHIO OWOJIOTHH, IIEJICHANPABICHHOE pPa3BUTHE BHYTPEHHHX
yOEXIEeHUI JIMIHOCTH HAa OCHOBE KJTFOUEBBIX IEHHOCTEH M MCTOPUUYECKHUX TPATUIUN pa3BHUTHI
OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYalOIIUXCS PYKOBOJCTBOBATHCS B
CBOCH  JCATENHHOCTH  IIEHHOCTHO-CMBICIIOBBIMH  yYCTAaHOBKaMH, TPHUCYIIUMU  CHCTEME
OMOJIOTHYECKOTO 00pa30BaHMs, HAJUYHE OKOJIOTHYECKOTO TPABOCO3HAHMS, CIIOCOOHOCTH
CTaBUTH LIETTH U CTPOUTD KU3HCHHBIC TIJIAHBI.

JIngHOCTHBIE pe3yNbTaThl OCBOCHHS MpeaMera «buosorus» AOCTHraroTcs B €IMHCTBE
y4eOHOM W BOCHUTATEIBHOU JEATEILHOCTH B COOTBETCTBHHM C TPAJAMIIMOHHBIMU POCCUUCKUMU
COLIMOKYJIbTYPHBIMH, UCTOPUUECKUMU U JTyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH, MPUHSATHIMU B
oOlIecTBe MpaBUJIaMU W HOPMaMHU IOBEACHUA U CIIOCOOCTBYIOT MPOIECCaM CaMOIO3HAHUS,
CaMOBOCIIMTAaHUS U CaMOPAa3BUTHS, Pa3BUTHS BHYTPEHHEW MO3UIMHM JIMYHOCTH, MATPUOTU3MA,
YBOKEHUS K 3aKOHY U IPABOMOPSAKY, YETOBEKY TpyJda U CTaplieMy MOKOJEHHUIO, B3aUMHOTO
yBOXKEHUSA, OEpeKHOr0  OTHOWIEHUS K  KyJAbTYpHOMY  HACIEOUI0 W TPaIulUsSM
MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoit denepaiuu, npupoe U OKpyKaroliei cpee.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHHS yueOHOTO mpeaMera «bromorus» MOMKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOy4arOUIUXCs PYKOBOJCTBOBATHCS C(HOPMUPOBAHHOM BHYTPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAllui, TMO3UTUBHBIX BHYTPEHHHUX
yOeXJAeHUN, COOTBETCTBYIOIIUX TPAAUIMOHHBIM I[EHHOCTSM POCCHIMCKOTO  OOIIecTBa,
paciupeHe >KU3HEHHOTO OIbITa M OMBITAa JESITENLHOCTH B IMPOIECCe pealln3allid OCHOBHBIX
HaIpaBJICHUN BOCTIUTATEIbHOMN J€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOT0 BOCITUTAHMS:
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C(OPMHUPOBAHHOCTh  TPAXKAAHCKOM TO3MLIMU  OOy4aroIlerocs Kak aKTUBHOTO H
OTBETCTBEHHOTI'0 4JIEHA POCCUICKOI0 0OIIECTBA;

OCO3HAHME CBOMX KOHCTUTYLIMOHHBIX TIpaB M OOS3aHHOCTEW, YBa)KEHHE 3aKOHA W
IIPaBOIIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH NEATETHHOCTH MPU CO3AHUU YIEOHBIX MPOEKTOB,
pelneHny yueOHBIX U MO3HABATEIBHBIX 33/1a4, BHIIOJHEHUH OMOJIOTMUECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  OMpeNeNATh COOCTBEHHYIO TIO3HMIHMIO 10 OTHOUICHHIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBICHATH €€;

YMEHHME y4YUTBIBATb B  CBOUX JEHUCTBUSX HEOOXOAMMOCTh  KOHCTPYKTMBHOI'O
B3aUMO/JICHCTBUS JIIOJIEH C pa3HbIMU YO€XKIEHUSMHU, KyJbTYPHBIMH LIEHHOCTSIMU U COLUATbHBIM
MOJIOKEHHUEM;

FOTOBHOCTh K COTPYJHHMYECTBY B TMPOLECCE COBMECTHOTO BBIMOJIHEHHS Y4EOHBIX,
MO3HABATEIbHBIX M HCCIIEIOBATENbCKUX 3a/lad, YBAXKUTEJIBHOTO OTHOLIEHHS K MHEHHIO
OTIMOHEHTOB MPH 00CYK/IEHUU CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOT0 COJIEPKaHNUS;

TOTOBHOCTb K TYMaHUTapHOMN U BOJIOHTEPCKON JESTENbHOCTH;

2) NaTPHMOTHYECKOI0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh POCCUHCKOMN IPayKIaHCKOW MUIEHTUIHOCTH, MTATPUOTHU3MA, YBAXKCHUS K
CBOEMY HApoOJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes] PoAaMHON, TOpAOCTH 3a CBOW Kpai, CBOIO
Ponuny, cBOM S3bIK U KyJIBTYpY, MPOILIOE U HACTOSIIIEE MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJAHOMY HAcleJUI0 M MaMSITHUKaM [PHUPOJBI,
noctxkeHusM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUUCKUX YUEHBIX B CTAaHOBJIEHHE M pa3BUTHE
OMOJIOTHH, TOHUMAaHUI 3HaUeHUs1 OMOJIOTHH B MIO3HAHWU 3aKOHOB MPUPO/IBL, B AKU3HU YEJIOBEKa U
COBPEMEHHOTO OOIIECTBa;

uaeiHast yoexx1EHHOCTh, TOTOBHOCTH K CIIY’KEHHUIO U 3ammuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA

OCO3HaHUE AYXOBHBIX EHHOCTEN pOCCUICKOrO HAPOa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEJCHUS;

CIOCOOHOCTh OIICHMBATh CUTYAIlMI0 U NPUHUMATh OCO3HAHHBIC PELICHUS, OPUECHTHPYSIChH
Ha MOPaJIbHO-HPaBCTBEHHBIE HOPMBI U IEHHOCTH;

OCO3HaHHKE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMYMBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM pOAMTENSM, CO3JAHUI0 CEMbUM HAa OCHOBE
OCO3HAHHOTO MPUHATUA LIEHHOCTEW CEMEHHOMN KU3HHU B COOTBETCTBUHU C TPAJULUAMH HApOJOB
Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKJIIOYAs 3CTETUKY ObITAa, HAYYHOTO M TEXHHUYECKOIO
TBOPUYECTBA, CIIOPTA, TPYy/1a, OOIIECTBEHHBIX OTHOIICHHIA;

IIOHMMAaHKUE SMOLIMOHAIBHOTO BO3JEMCTBHSI JKUBOM MPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAaMOBBIP@XEHHIO B DPA3HBIX BHUJAX HCKYCCTBA, CTPEMJICHUE IPOSBIIATH
KauecTBa TBOPYECKOM JIMYHOCTH;

S) ¢wusuyeckoro BocnuTaHus, (GOPMHPOBAHMSA  KYJABTYPbI  310POBbS W
3MOLMOHAJIBHOI0 0J1arONnoIyYus:

MIOHMMaHUE U pealn3anus 370poBOro u 06e30macHoro oopasa >KU3HU (310pOBOE NMUTAHHE,
COOJIIO/ICHNE TUTUEHUYECKUX MPaBWJI U HOPM, COATaHCUPOBAHHBIM PEXUM 3aHSATHHA U OTAbIXA,
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perynspHass (QuU3MYECKas AaKTHBHOCTH), OEpPEKHOTO0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHONICHHS K COOCTBEHHOMY (DU3MYECKOMY U TICUXUUYECKOMY 3/I0POBBIO;

MOHMMAHUE [IEHHOCTH TMPAaBWI WHAMBUAYAJbHOTO M KOJUICKTUBHOTO 0O€301acHOro
MOBEJICHUS B CUTYAI[USAX, YIPOXKAIOIINX 3/I0POBBIO U KU3HU JIIO/ICH;

OCO3HAHME TIOCIEACTBHA W HENPHUATHS BPEIHBIX MPUBBIYCK (YHOTPEOJICHUS AJKOTOJIS,
HapKOTHUKOB, KYPEHHUS);

6) TPY10BOT0 BOCIIUTAHUA:

TOTOBHOCTB K TPYAY, OCO3HAHME IICHHOCTH MacTepCTBa, TPYAOTIOOHE;

TOTOBHOCTh K aKTUBHOM JEATEIHLHOCTH TEXHOJIOTHUECKOM U COIMAIbHOM HAPABJICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMUPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO  BBITIOJNHATH — TaKyHO
NEeSITeTbHOCTB;

WHTEpEeC K pa3nu4HbiM cdepam NpodecCHOHAIBHONU NEATebHOCTH, YMEHUE COBEpIIaTh
OCO3HAHHBIN BEIOOP OynyIiel npodeccun u peann3oBbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIAHBI;

TFOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHMIO U CaMOOOpA30BaHUIO Ha MPOTSKEHUM BCel
KU3HH;

7) 3KO0JIOTUY€CKOr0 BOCTIMTAHUSA:

AKOJIOTUYECKH I1eJIeCO00pa3HOe OTHOIIECHUE K MPUPOJEC KaK MCTOYHHKY KU3HHU Ha 3eMile,
OCHOBE €€ CYyIIIECTBOBAHUS,

MOBBIIIICHUE YPOBHS 3KOJOTHYECKOW KYyJIbTYpBI: NMPHOOPETEHHE ONBITA TUIAHUPOBAHUS
MOCTYIKOB 1 OIICHKU WX BO3MOXKHBIX TIOCIICJICTBUMN TSI OKPY>KAIOIIEH CPEJIbl;

0CO3HAHUE TJIOOATBHOTO XapaKTepa KOJIOTHIECKUX MPOOJIEM U MyTeH MX PEIICHHS;

CIOCOOHOCTh MCMOJIb30BaTh MpUOOpEeTaeMble MPU U3y4eHUU OUOJIOTHH 3HAHUS U YMEHUS
MIpU pElIeHUH MNpoOJIeM, CBSI3aHHBIX C PAllMOHAIBHBIM IMPUPOJOIOJIb30BaHUEM (COOI0IeHUE
MpaBWJI TOBEACHUS B NPUPOJE, HANPABIEHHBIX HAa COXpaHEHUE PAaBHOBECHUS B JKOCHUCTEMaX,
OXpaHy BUJIOB, SKOCUCTEM, OHOChEpPHI);

AKTUBHOE HENPUITHE NCUCTBUM, MPUHOCAIIUX BPEH OKPYXKAIOIIEH NPUPOIHOM Cpene,
YMEHHE MPOTHO3UPOBATH HEOJArONPHUATHBIE HKOJIOTUYECKUE MOCHEACTBUS MPEANPUHUMAEMBIX
JIEUCTBUI U MPEIOTBPAILATH UX;

HaJIM4YUe Pa3BUTOrO HKOJIOTMYECKOTO MBIIUICHUS, 3KOJOTHYECKOW KYJIbTYphl, OIBITA
NEeSITeIbHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHS PYKOBOACTBOBATbCA HMH B
M03HABATEIbHONW, KOMMYHUKATUBHOW M COLIMAJIbHON MpAKTUKE, TOTOBHOCTH K Y4YacTHIO B
MPAKTUYECKOU JEeSITENIbHOCTU YKOJIOTUYECKOI HAIIPABJICHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHUS:

chOpMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HayKH © OOIIECTBEHHOW TMPAaKTUKH, OCHOBAaHHOTO Ha JHalore KyJabTyp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE A3BIKOBOM M UNTATENLCKON KyJIbTYpPhl KaK CPEICTBA B3aUMOICHCTBUS
MEXY JIF0JIbMU U TIO3HAHUS MUPA;

MOHUMaHHe crenupuKk OUOJIOTUM KaK HAayKd, OCO3HaHUSA €€ poiu B (OpMUPOBAHUU
PaIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU LIEIOCTHOTO MPEACTaBIECHUS 00 OKpYKaroIeM
MUpEe KaK O €IMHCTBE TMPUPOJIBI, 4YeIOBeKa H OOIIecTBa, B TMO3HAHUM MPHUPOJIHBIX
3aKOHOMEPHOCTEN U pPelIeHrnd IpoOieM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

yOeXAEHHOCTh B 3HAUUMOCTU OUOJIOTHH Ui COBPEMEHHOW IMBIIIM3AIMU: OOECTIeUeHuUs
HOBOTO YPOBHSI Pa3BUTHUS MEAUIIMHBI, CO3JaHHE TEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pemath pecypcHble MpoOIeMbl Pa3BUTHS Y€TIOBEUECTBA, TIOUCKA MyTel BBIXOJA U3 TII00ATBHBIX
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HKOJIOTUYECKUX MPOoOIeM 1 0OecreueHus epexo a K yCTOWYMBOMY Pa3BUTHIO, PALIMOHATBHOMY
WCTIOJIb30BAHUIO IPUPOIHBIX PECYPCOB U (JOPMUPOBAHUIO HOBBIX CTAHAAPTOB JKU3HU;

3aWHTEPECOBAHHOCTh B MOJYYEHUH OMOJIOTMYECKUX 3HAHWH B LIEJISIX MOBBIMICHUS OO0IIei
KYJIBTYpBl, €CTECTBEHHO-HAyYHOW TPAMOTHOCTH, KaK COCTaBHOM dYacTH (PYHKIIMOHAIBHOM
IpaMOTHOCTH 00ydarommxcs, GopMupyeMOn PU U3yYSCHUH OHOJIOTHH;

IIOHUMAHHUE CYIIHOCTH METOJOB IIO3HAHMS, HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCTOJIB30BaTh IMOJy4aeMble 3HAHHS I aHauu3a W OOBSICHEHHS SBJICHUUN
OKPY)KAIOILIEr0 MHUpPa M MPOUCXOJSIIMX B HEM HM3MEHEHUM, yMEHUE JienaTb OOOCHOBAHHBIE
3aKIIOYCHUSI HA OCHOBE HAYYHBIX (DAKTOB W MMEIONIMXCS JaHHBIX C IIeNBI0 TOJTYYeHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIBb30BaTh OWOJIOTUYECKUE 3HAHMS JUISl PEIIEHUs
po0JieM B peasIbHbIX )KU3HEHHBIX CUTYalLlUsX;

OCO3HAHUE IIEHHOCTH HAYYHOW JEATEIbHOCTH, TOTOBHOCTh OCYLIECTBISATH NMPOEKTHYIO M
HCCIIEA0BATENBCKYIO ACSITENIBHOCTh MHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTb M CHOCOOHOCTb K HENPEPHIBHOMY OOpa30BaHUIO M €CaMOOOpa30BAHUIO, K
AKTUBHOMY TMIOJYYEHHIO HOBBIX 3HAaHUN 1O OHOJOTUU B COOTBETCTBHH C >KU3HEHHBIMH
MOTPEOHOCTSAMHU.

METANPEAMETHBIE PE3YJIbTATDBI

MerTanpeMeTHbIE pe3yJIbTaThl OCBOCHHS YIeOHOTrO TpeameTa «BUoJIoTHs» BKIFOYAIOT:
3HauYuMble Ui (OPMHpPOBAHUS MHMPOBO33PEHHS OOYYAIOIIMXCS  MEXIUCHUIUIMHAPHBIE
(MexmpeaAMeTHbIE) 0OLIeHaYYHbIE TTOHSITHS, OTPAXKAIOIIKE [EIOCTHOCTh HAYYHOW KapTUHBI MUpa
U creun(uKy MEeTOJI0B TIO3HAHUSI, UCTIOIb3YEMbIX B €CTECTBEHHBIX HayKaxX (BELIECTBO, SHEPTUS,
SBJIGHUE, MPOIECC, CUCTEMa, Hay4yHbIH (akKT, MPUHIIMI, TUINOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, HCcleoBaHue, HAOIIOJCHUE, W3MEpPEHHUE, SKCIEPUMEHT U APYruX), YHHUBEpCAIbHbIE
ydeOHble JeiCcTBUS (IMO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYISTHBHBIE), 00ECIEUMBAIOIINE
¢dbopmupoBanre (YHKIHOHAIBHONW I'PAaMOTHOCTH M COLIMAIBHOW KOMIIETEHIIMH OOydYarouIuxcs,
CIOCOOHOCTh oOyuarouxcs UCII0JIb30BATh OCBOCHHBIE MEXAUCLUUIIIMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHHBEpcajbHble y4deOHbIE ACUCTBUS B IIO3HABATENBHOU U
COLIMANILHOM MPaKTHKE.

MertanpeameTHble pe3yabTaThl OCBOEHUSI MPOrPaMMBbl CpEeIHEro oouero oOpazoBaHUs
JOJI’KHBI OTPAXKATh:

OBiajeHHe YHMBEPCAIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBbIe JIOrHYECKHE TeHCTBHUS:

CaMOCTOSITENIbHO (POPMYNIUpPOBATh M aKTyaJU3UpOBaTh MpoOIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIOJIb30BAaTh TMPU OCBOCHUM 3HAHUW MPUEMBI JIOTUYECKOTO MBINUICHUS (aHaIu3a,
CHUHTE3a, CpaBHEHUs, Kiaccuukaiuy, 0000IIeHus1), pPacCKpPhIBaTh CMBICT OHOJIOTHYECKUX
MOHATHH (BBIACTATH MX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATH CBSI3U C IPYTUMHU MOHSATHSIMH ),

OTIpEIeNATh LIEJN MeATEIbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPUH HUX JOCTIKCHHUS,
COOTHOCHTH Pe3yJIbTaThl ACATEIbHOCTHU C MOCTABICHHBIMU IIENISIMU;

WCIOJIb30BaTh OHMOJIOTHYECKHE TOHATHS sl OOBsSCHEHUS (AKTOB M SIBICHUN >KUBOU
TIPUPOJIBI;
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CTPOUTH JIOTUYECKUE PpACCYyXACHHsS (MHIYKTUBHBIC, JACAyKTUBHBIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH W MPOTHUBOPEUUSI B PACCMATPUBAEMBIX SIBICHHSX, (POPMYIHPOBATH
BBIBOJIBI M 3aKJTFOUCHUS,

MPUMEHSTh CXEMHO-MOJICIBHBIC CPEJCTBA JJISl MPEACTABICHUS CYIIECTBEHHBIX CBS3CH H
OTHOIIIEHUM B M3y4YaeMbIX OMOJIOTUYECKUX OOBEKTAX, a TaKKE MPOTUBOPEUHMM Pa3HOTO POJa,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh IUIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIN3a UMCIOIIUXCS MaTePUATbHBIX
Y HEMaTepUATBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JIEATEIBHOCTh, OIICHUBATH COOTBETCTBHE PE3YJbTATOB IEISIM,
OIICHUBATH PUCKH TIOCIICACTBUN ACITCILHOCTH;

KOOPJIMHUPOBATH M BBINOJHATE PAOOTy B YCJIOBHSIX pPEATBHOTO, BHPTYAITBHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIJICHUE MTPU PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCIEI0BATEIbLCKHE IEHCTBHSI:

BIIQJICTh HABBIKAMHU Y4eOHO-HCCIICIOBATEIIBCKOW M MPOSKTHOM JCSITELHOCTH, HAaBBIKAMH
paspenieHns mpooieM, CoCOOHOCTHI0O U TOTOBHOCTHIO K CaMOCTOSTEIFHOMY MOUCKY METOJIOB
pElICHHS MPAKTHICCKHX 3aJ1a4, IPUMEHEHUIO Pa3IMYHBIX METOJIOB TIO3HAHHS,

WCIIOJIb30BAaTh PA3JIMYHbIC BUABI JEATCIILHOCTH I10 IOJIYYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, MTPEOOPA30BAHUI0 M MPUMEHEHUIO B YUEOHBIX CHTYAIMsIX, B TOM YHCJIE TPU
CO3J[aHUH YIEOHBIX U COIIMATBHBIX TIPOCKTOB;

(dhopMHpOBaTh HAYIHBIA THI MBIIIICHUS, BIAJCTh HAYYHOW TCPMHHOJIOTHEH, KITFOYCBBIMU
MOHATUSMH M METO/IaMU;

CTaBUTh U (GOPMYJIHPOBATh COOCTBEHHBIE 33a/Jaud B 00Opa30BaTENbHOUN NEATCILHOCTH H
KU3HEHHBIX CUTYalHIX;

BBISIBJISITh TIPUYMHHO-CJIE/ICTBEHHBIE CBS3M M aKTyaJM3UpOBaTh 3ajady, BBIIBUTATb
runore’y e€ pelieHus, HaxXOOUTh AapryMEHThl JJs J0Ka3aTelIbCTBa CBOUX YTBEPKACHUM,
3a/1aBaTh NapaMeTpbl U KPUTEPUH PELICHMUS;

aHAJIM3UPOBATh TOJYYCHHbIE B XOJE pEHIeHHUs 3aJayd pPe3ylbTaThl, KPUTUYECKU
OIICHUBATh UX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYAllUsIM, OLIEHUBATh TPUOOPETEHHBIN OTIBIT;

OCYILIECTBIISITh IEJICHAIIPABJICHHBIN MOUCK MEpeHoca CPEeACTB U CHOCOOOB JICHCTBUS B
podecCHoHABHYIO CPEY;

yMeTb TEPEeHOCHTh 3HAHUS B [O3HABAaTEJIbHYD U  MpaKTUYEeCKyl0 oOnactu
KU3HEJCSATENbHOCTH;

yYMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00acTel;

BBIJIBUTaTh HOBBIC HWJEH, MpeAjiaraTb OPUTMHAIIbHBIE IMOAXOJbl M PpEIICHHs, CTaBUTh
po0IeMbl U 33/1a4H, IOMYCKAIOUIUE allbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ ungopmanmei:

OpUEHTHPOBATHCSA B PA3NUYHBIX MCTOYHHUKAX HMH(pOpMaNUU (TEKCTE y4eOHOro mocolwus,
HayYHO-TIOMYJISIPHON JHTEepaType, OMOTOTHUECKUX CIOBApsSIX U CIPABOYHUKAX, KOMIBIOTEPHBIX
0azax maHHbIX, B VHTepHeTe), aHANMM3UpOBaTh WHGOPMAIMIO Pa3NUYHBIX BUIOB U (opm
MIpeJICTaBJICHHS], KPUTUYECKH OIEHUBATH €€ IOCTOBEPHOCTh M HEMTPOTUBOPEUNBOCTD;

(dbopMynupoBaTh 3ampoChl U TMPHUMEHSTHh pa3IUYHbIE METOJBI MPH TIOMCKE U OTOOpe
Oouonorudeckoi HHGopMaIul, HeOOXOIUMOM JIJTsl BBITIOJIHEHUST y4eOHBIX 3a/1a4;

MPUOOpPETaTh OMBIT HCIOJIE30BaHUS WH(GOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPIIIEHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOIH30BAHUS PA3IUYHBIX MOMCKOBBIX CHCTEM;
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CaMOCTOSITEIbHO BBIOMPATh ONTHUMAJbHYIO (OpPMY TpPEACTaBICHUS OHUOJIOTHYECKOM
nHpopManuu (cxembl, rpaduKu, TUarpaMMbl, TaOIHIIbI, PUCYHKU U IPYTOE);

WCIIONb30BaTh HAy4YHBIN S3BIK B KauyeCTBE CPEACTBAa MpH paboTe ¢ OHOJIOTMYECKOMH
nHbopManKeil: TPUMEHITh XUMHUYECKHE, (PU3MUYECKHEe M MaTeMaTHYeCKHUEe 3HAKH M CHUMBOJIBI,
dbopmyiel, abOpeBHATypy, HOMEHKIATYpy, HCIOIh30BaTh M MPeoOpa3oBBIBATE 3HAKOBO-
CHMBOJIMYECKHE CPEJICTBA HATJISAHOCTH;

BJIQJICTh HABBIKAMHM DPACMO3HABAHMSA M 3alIUThl WHGOpMAWU, HWHOOPMAITMOHHON
0€30MacCHOCTH JIMYHOCTH.

OsJajieHne YHUBEPCAIbHBIMIA KOMMYHHKATHBHBIMU J1IeHCTBUSIMM:

1) o6menne:

OCYIIECTBIISITh KOMMYHUKAIIMU BO BCceX cepax >KM3HH, aKTHBHO y4acTBOBATh B JTHAJIOTE
WIH JUCKYCCHU TI0 CYIIECTBY OOCYKTaeMOW TeMbl (YMEHHE 3a/laBaTh BOIPOCHI, BHICKA3bIBATh
CYKJIEHHs] OTHOCHUTEJBHO BBITIOJHEHUS TMIpeIUlaraéMoi 3a/Ja4yd, YYUTHIBATH WHTEPECHl U
COTJIACOBAHHOCTH TO3UIIUH IPYTUX YyYACTHUKOB JAUAIOTa WIH JUCKYCCHN);

pacrio3HaBaTh HeBepOaJlbHBIE CpEACTBA OOIIEHHS, TOHUMATh 3HAYEHHE COIMATBHBIX
3HAKOB, PEANOCHUIOK BOZHUKHOBEHHUSI KOH(PIUKTHBIX CUTYAIMi, YMETh CMSTYaTh KOH(DIUKTHI U
BECTH TIEPETOBOPEI;

BIIQJIETh PA3JIMYHBIMH CTIIOCOOaMH OOIIEHUS W B3aWMOJICHCTBUSI, TIOHUMATh HAMEPEHUS
IPYTUX JEOJIEH, MPOSIBIISATh YBAKUTEIBHOE OTHOIIEHUE K COOECEHUKY M B KOPpeKTHOU (hopme
(bopMyITHpPOBATh CBOH BO3PAKECHHUS;

pa3BEPHYTO W JIOTHYHO H3JIAraTh CBOIO TOYKY 3PEHHS C HCIIOJB30BAHHEM SI3BIKOBBIX
CpPEACTB.

2) COBMeCTHAasl 1eATeIbHOCTD:

MMOHUMATh W UCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIVUBHUIYaTbHONH PabOTHI TpU
perieHnr OMOJIOTHYECKOU MPOoOIeMbI, 000CHOBBIBATh HEOOXOIMMOCTh MTPUMEHEHHUS TPYIIIOBBIX
(dhopM B3aMMOICHCTBHS MPU PEIICHUN YICOHOM 3a/1a4u;

BBIOMpATh TEMATHKy M METOJIbl COBMECTHBIX NEHCTBUU C y4ETOM OOIIMX MHTEPECOB U
BO3MOJKHOCTEH Ka)KJOTO YiICHA KOJUICKTHBA;

NPUHUMATh [EJIA COBMECTHOH JESITEeIbHOCTH, OPraHU30BBIBATh W KOOPJMHHPOBATH
JEUCTBUSL MO €€ JOCTM)KCHHUIO: COCTaBJISTh IUIAH NIEHCTBHH, pacmpelelsiTh PoJid C y4ETOM
MHEHHH y9aCTHUKOB, 00CYKIaTh Pe3yJIbTaThl COBMECTHOM paboThI;

OIICHUBATh Ka4eCTBO CBOCTO BKJIAJIAa U KAXKJOTO YYaCTHHKA KOMaHJIbI B OOLIMI pe3yiabTar
0 pa3padOTaHHBIM KPUTEPUSIM;

npeylaraTh HOBBIC MPOCKTHI, OIECHUBATh MJCH C TMO3WIMHA HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUIECKON 3HAUNMOCTH;

OCYIIECTBIISITh MMO3UTHBHOE CTPATETUYECKOE TIOBEJCHUE B Pa3lIMYHBIX CHUTYaIUAX,
MPOSIBJISITH TBOPYECTBO U BOOOpaKEHHUE, OBITh MHUIIMATHBHBIM.

OgiajieHne YHHBEPCAIbHBIMU PEryJsITHBHBIMH 1€HCTBUSMU:

1) camoopranu3amus:

UCIOJb30BaTh OWOJIOTMYECKUE 3HAHUS JUId BBIABICHHMS MpoOJeM M MX pelleHus B
KM3HEHHBIX M Y4eOHBIX CHTYAIHSX;

BBIOMPATh Ha OCHOBE OMOJIOTMUECKUX 3HAHUHN 1LI€I€BbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX U TMOCTYIKAax MO OTHOLIEHHIO K >KMBOI NMpHpOJE, CBOEMY 3[0POBbIO M 3/I0pPOBBIO
OKpYXKaroIlnX;
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CaMOCTOSITEIIbHO OCYILECTBIISITh TO3HABATENIBHYIO JEATEIbHOCTD, BBIABIATH MPOOJIEMBI,
CTaBUTh ¥ (OPMYIUPOBATH COOCTBEHHBIC 3a7a4d B 0Opa30BaTEIbHOW JEATEIBHOCTH U
JKU3HEHHBIX CUTYalMIX;

CaMOCTOSITEJIBHO COCTaBJIATH IUIAH PELICHUs MpoOIeMBbl ¢ yIETOM MMEIOIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEINOYTECHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaLlHsIM;

paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEANIOUYTEHU;

JIeTIaTh OCO3HAHHBIN BHIOOD, apIYMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTD 32 PEIICHNUE;

OILICHUBATh IPUOOPETEHHBIN OTIBIT;

crocoOCTBOBATH (HOPMUPOBAHUIO M TIPOSIBIICHHUIO IIUPOKOHN SPYIUIIMH B Pa3HBIX 00JACTAX
3HAHMH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeNbHBIN U KyJIbTYpPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYyalMsIM, BHOCUTb KOPPEKTHBBI B JIEATEIBHOCTb, OLICHWBATh
COOTBETCTBUE PE3YJIBTATOB LEIAM;

BJIJIETh HaBBIKAMU M03HABATEIbHON pe(eKcuu Kak OCO3HAHUS COBEpIIAEMbIX JEHCTBUN
Y MBICIIUTEIBHBIX MPOIECCOB, UX PE3YIHTATOB U OCHOBAHMM, UCIIOJIb30BaTh NMPUEMBI pedIeKCun
JUIS OLIEHKU CUTYalllH, BBIOOpA BEPHOTO PELICHHUS;

YMETh OLIEHUBATH PUCKH U CBOEBPEMEHHO ITPUHUMATh PELICHUS M0 UX CHIXKEHUIO;

MIPUHAMATh MOTUBBI M apTYMEHTBI IPYrUX MPU aHAJIU3€ PE3YNIbTATOB ACSITEIBHOCTH;

3) npuHsATHE CE0s1 U APYrUX:

MIPUHUMATD ce0sl, MIOHUMAasi CBOU HEJAOCTAaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apTyMEHTBI IPYTHUX IPU aHAJIA3€E PE3yJIbTaTOB ACATEIbHOCTH;

IIPU3HABATH CBOE MPABO U IPaBO JPYrHMX Ha OUIMOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMH APYrOro 4eJIOBEKa.

INPEAMETHBIE PE3YJIBTATDBI

IIpenmetHbie pe3ynbraThl ocBoeHus nporpammbl COO 1o Ouosnoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue Uit yaeOHoro npeamera «buosorusy HaydHble 3HaHHS, YMEHUS U
crnocoObl JeMCTBUH IO OCBOCHMIO, MHTEpIpETallMd U HpeoOpa3oBaHUIO 3HAHWM, BUIbBI
JEATeNbHOCTH 10 IMOJYYEHUI0 HOBOTO 3HAHUS M IPUMEHEHUIO 3HAHWH B Pa3IMYHBIX y4eOHBIX
CUTyallUsX, a TaKK€ B pEAIbHBIX JKU3HEHHBIX CHUTYallUsAX, CBA3aHHbIX C Ouosorueil. B
porpamMmme peJMeTHbIE Pe3yJIbTaThl IPEACTaBICHbI 110 roJlaM 00yueHHUSL.

[IpenmeTHble pe3yabTaThl OCBOeHMsI ydyeOHoro mnpenmera «buosorus» 6 10 knacce
JOJIKHBI OTPAXKATh:

Cc(OPMHUPOBAHHOCTh 3HAHMM O MECT€ U POJIM OUOJOIMH B CHUCTEME HAyYHOI'O 3HAHUS
€CTECTBEHHbIX HAayK, B ()OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHUHBI MHpa U
Hay4HOT'0 MHUPOBO33PEHHUS, O BKJIA/le POCCUHCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
6uonoruu, PyHKIMOHAIBHONW I'PaMOTHOCTH YeJIOBEKa ISl PELIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COJEp’KaHHE OMOJIOTMYECKMX TEPMHHOB M MOHATHUI: KU3HB, KJIETKA,
opraHusM, Merabonu3M (oOMeH BEImeCTB M  IpeBpalleHue HHEPruu), TIoMeocTa3s
(camoperynsnusi), ypOBHEBas  OpraHu3alys JKUBBIX  CHUCTEM, CaMOBOCIPOM3BEICHUE
(penpoaykuus), HACIAEACTBEHHOCTb, I3MEHUYMBOCTh, POCT U Pa3BUTHUE;

yMEHHUE Wu3JaraTb OHOJIOTMYECKHE TeOpuu (KJIETOYHAs, XPOMOCOMHas, MyTallMOHHas,
LEHTpaJIbHas J0TMa MOJIEKYyIsipHOW Ouosorum), 3akonsl (I. Mennens, T. Moprana, H. W.
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BaBuiosa) u yuenus (0 meHTpax MHOT000pa3us 1 MPOMCXOXKACHUS KyIbTYpHBIX pacTtenuid H. 1.
BasuoBa), onpeensaTe rpaHUIbl UX TPUMEHUMOCTH K )KMBBIM CUCTEMaM;

yYMEHHUE BIaJIeTh METOJAaMH HAyYHOTO TO3HAHUS B OMOJIOTMH: HAOIIOACHUE W ONHCAHUE
JKUBBIX CHUCTEM, IIPOLIECCOB U SIBICHUN, OpraHM3alusi U MPOBEACHHUE OHOJIOTHYECKOrO
9KCIEPUMEHTA, BBIJBM)KCHUE TUIIOTE3bl, BBISIBICHHUE 3aBUCUMOCTH MEXAY HCCIEIyEMbIMU
BEJIMYMHAMH, OOBSICHEHHE IIOJIyYEHHBIX PpE3Yy/bTAaTOB, HCIOJIb30BAHHBIX HAy4YHBIX MOHATHUH,
TEOpUI U 3aKOHOB, YMEHHUE JeJIaTh BBIBOJIbl HA OCHOBAHUH IIOJIyYE€HHBIX PE3YyJIbTATOB;

YMEHHE BBLIEISTH CYIIECTBEHHbIE MPU3HAKU BHPYCOB, KJIETOK MPOKAPUOT U DYKapHOT,
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, 0COOCHHOCTH TPOLIECCOB: 0OMEHA BEUIECTB U
MIPEBPALLEHUS] SHEPTUU B KIIETKE, (POTOCUHTE3A, IUIACTUYECKOTO M DHEPreTHUUECKOro OOMEHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OIJIOJOTBOPEHUS, PA3MHOXKEHHUS, UHAUBUAYAJIbHOTO Pa3BUTHS
opraHu3ma (OHTOTEHE3);

yYMEHHE NPUMEHSTH MOJIY4YEHHbIE 3HAHUS AJIsi 0ObSACHEHUS OMOJIOTMYECKUX MPOIIECCOB U
SIBIICHUH, JJI IPUHSATUS IPAKTUYECKUX PEIIEHUH B TIOBCETHEBHOM KU3HHU C LeNbl0 00ecrieueHus
0€30MacCHOCTH CBOEr0 3JIOPOBbS M 370POBbSl OKPYXKAIOIIMX JIIOJAEH, COOIIOACHHUS HOPM
IPaMOTHOTO TOBEJCHMUSI B OKpY)KaloIlled MNPUPOAHON cpele, MOHMMaHWE HEO0OXOIUMOCTH
WCIOJIb30BAHUS JTOCTHKEHHUI COBPEMEHHON OMOJIOTMM U OMOTEXHOJIOTHH MJs palMOHAIBHOTO
MIPUPO/IOTIOIE30BAHUS;

YMEHHE pellaTh »3JIeMEHTapHble TEeHEeTHYEeCKHE 3a/Jadd Ha MOHO- U JUTHOpHAHOE
CKpeIllMBaHME, CLEIUIEHHOE HAcJe0BaHUE, COCTaBIATh CXEMbl MOHOTMOPUHOTO CKpELIMBaHUS
JUIS TIpe/ICKa3aHus HacleA0BaHUS IPU3HAKOB y OPraHU3MOB;

YMEHHE BBINOJHATH JTAOOpaTOpHbIE U MpakTHUecKue paboThl, cOOMIOAaTh MpaBuiia Mpu
pabote ¢ yueOHBIM U JTab0pPaTOPHBIM 00OPYIOBAHHEM;

YMEHHE KPUTHYECKH OIICHWBATh U WHTEPIPETHUPOBaTh HH(OpPMALHMIO OHOJOTHYECKOrO
COJIep’KaHHus, BKIIIOYAIOUIYIO TICEBJOHAy4YHbIE 3HAHMSI M3 Pa3IMYHBIX HMCTOYHUKOB (CpeacTBa
MaccoBOM MH(pOpPMAIMK, HAyYHO-TIOMYJSPHbIE MaTepHalibl), STUYECKUE ACIIEKThl COBPEMEHHBIX
UcCle0BaHui B OMOJIOTHH, MEAULIUHE, OUOTEXHOJIOTUH;

YMEHHME CO3/1aBaThb COOCTBEHHbIC NUCHbMEHHBIE W YCTHBIE COOOIIEeHHs, 00001as
OMOJIOTMYECKYI0O HMH(QOPMAIMI0O U3 HECKOJBKMX HCTOYHHUKOB, TIpPaMOTHO HCHOJIb30BaTh
MMOHSATUWHBIN anmapar OHOJIOTHH.

[IpenmerHbie pe3ynbTaThl OCBOeHMsI ydeOHoro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

chOpMUPOBAHHOCTh 3HAHUI O MECT€ M POJM OMOJIOTHUM B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAHHH COBPEMEHHOU €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAay4YHOTO MHUPOBO33PEHHUS, O BKJIAJIE POCCHUMCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Oouonoruu, PyHKIIMOHAIBHON IPaMOTHOCTH YeJIOBEKa JUIsl PeIlIeHHs )KU3HEHHBIX 3a/1a4;

YMEHHE PAaCKPBIBATh COAEPKaHNE OMOJOTUYECKHX TEPMHUHOB U MOHATUINA: BUJI, TIOMYISIHS,
reHo(oHJ, SBONIONMS, [IBUXKYIIHE CUIbl  ((aKTOpbI) SBOJIONHUH, MPHUCIOCOOICHHOCTh
OpraHu3MOB, BHJI000pa3oBaHHe, SKOJOTHYECKUE (DAKTOpbI, B3KOCHCTEMA, MPOJYLEHTHI,
KOHCYMEHTBI, peJlyLIeHThI, LIeTIH MUTaHMsl, FKOJIOrHYecKas MupaMua, OMoreoreHos, ouochepa;

yMEHHME W3jaraTh Ouojoruueckue teopuu (dBomtounoHHass Tteopus Y. JlapBuHa,
CHUHTETHYECKasi TEOPHs SBOJIIOLIMH ), 3aKOHBI M 3aKOHOMEPHOCTH (3apoipiiieBoro cxoactsa K. M.
bopa, uepenoBanus riaBHBIX HampaBieHud u myTei sBomionmu A. H. CeBeproBa, yueHus o
6uocdepe B. . BepHasckoro), onpenessate TpaHULBI UX TPUMEHUMOCTH K )KMBBIM CHCTEMAaM;

YMEHHUE BIaJIeTh METOJaMHM HAy4yHOTO TO3HAHUS B OMOJIOTHMHU: HAOJIOJCHUWE M OINMCAHHE
KHUBBIX CHCTEM, TIPOLIECCOB M SBJICHUH, OpraHM3alus W TMPOBEJCHHE OHOJIOTMYECKOTrO
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SKCIIEPUMEHTA, BBIJIBIKCHUE THUIOTE3bl, BBISBICHUE 3aBUCHMOCTH MEXIY HCCIEAYeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TOIYYEHHBIX PE3YyJIbTAaTOB, HCIIOJB30BAHHBIX HAYYHBIX IOHSITHIA,
TEOPHl U 3aKOHOB, YMEHHUE JIeIaTh BHIBOJIBI HA OCHOBAHWU TOJIY4YE€HHBIX PE3YJIbTATOB;

YMEHUE BBIICIATH CYIIECTBEHHBIE TPU3HAKH CTPOCHUS OMOJOTMYECKHX 0OBEKTOB: BUIOB,
MOTMYJISUI, TPOAYIEHTOB, KOHCYMEHTOB, pEIyLEHTOB, OHOTCOIEHO30B M JKOCHCTEM,
0COOEGHHOCTH  TPOIECCOB:  HACIEACTBEHHOW  HM3MEHUMBOCTH, €CTECTBEHHOTO  0TOOpa,
BHUJ000pa30BaHus], MPUCTIOCOOICHHOCTH OPraHU3MOB, ACUCTBHUS KOJOTMYECKHX (PaKTOPOB Ha
OpraHu3MBl, IIEPEHOCA BEIIECTB U MOTOKA SHEPTHU B HKOCHCTEMAaxX, aHTPOIIOTEHHBIX H3MEHEHUH
B DKOCHCTEMax CBOCH MECTHOCTH, KPYroBOpOTa BEHIECTB M OMOTCOXMMHYECKHX LHKIOB B
ouocdepe;

yMEHHUE TPUMEHSTH TOJTydeHHBIE 3HAHUS Il OOBSICHEHUS! OMOJOTHYECKHX MPOIIECCOB U
SIBIICHUH, JUTSl IPUHATHS IPAKTHYECKUX PEHICHUH B MIOBCEIHEBHON )KU3HHU C IIETBI0 00ECTIeUeHNUS
0€30IMTaCHOCTH CBOETO 3JI0POBbS W 3/I0POBBSl OKPYKAIOIIUX JIIOJIEH, COONIONEHHUS HOPM
TPaMOTHOTO TIOBEJICHHUsSI B OKPY)KAIOLIEH TNPUPOJHONW cpene, MOHMMaHHEe HEO0OXOIMMOCTH
WCTIOJIb30BAHUS JOCTIKEHUH COBPEMEHHOM onostorun TSt paroHaIBLHOTO
MIPUPOIOTIOTE30BAHHS;

YMEHHE pelIaTh dJIEMEHTapHbIE OHOJIOTHYECKHE 3a/laud, COCTAaBJIATH CXEMBl NepeHoca
BEIIECTB M HEPTUHU B IKOcHCcTeMax (L[EeNH MUTaHuUs);

YMEHHE BBINOIHATH JJAOOpaTOpHbIE U IMpakTHUecKue padoThl, cOOMI0aTh MpaBuiia MpU
pabote ¢ yueOHbIM U J1a00PATOPHBIM 000PYAOBAHHUEM;

YMEHHE KpPUTHYECKH OIICHWBATh W WHTEPIPETHPOBATh HH(POPMAIUIO OHOIOTHYECKOTO
COJIep’KaHHus, BKIIIOYAIOUIYIO TICEBJOHAy4YHbIe 3HAHMSI U3 Pa3IMYHBIX HMCTOYHUKOB (CpeacTBa
MaccoBOW MH(pOpPMAIMKA, HAYYHO-TIOMYJIIPHBIE MaTepuaibl), paccMaTpUBaTh TJIOO0ATbHBIC
9KOJIOTUUYECKHE TTPOOIEMBbI COBPEMEHHOCTH, (POPMUPOBATH TI0 OTHOIIIEHUIO K HUM COOCTBEHHYIO
MO3ULIHUIO;

YMEHHE CO3/aBaTh COOCTBEHHBIC TIMHCHbMEHHBIE M YCTHBIC COOOIICHHs, 00001Ias
OMOJIOTMYECKYI0O HMH(QOpPMAIMI0O M3 HECKOJBKMX HCTOYHHUKOB, TIpPaMOTHO HCHOJIb30BaTh
MOHSATUWHBIN anmapar OHOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (undposbie)
Ne i/ Konrpoiabubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThl padoTsbI
pecypchl
bubmmoreka [IOK
1 b 2 .
HOTOTIT Kak Hayka 05 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
2 K 1 1
HBBIC CHCTEMBL I HX OpTatusatis https://m.edsoo0.ru/7f41c292
3 XUMHUUYECKHUHA COCTAB U CTPOEHHUE KIETKU 8 1 bubmorexa OK
p https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 HKHSHEACATELHOCTE KICTKH 6 https://m.edsoo.ru/7f41c292
5 Pa3zmHOXeHUE ¥ MHAUBUIYAIBHOE Pa3BUTHE 5 1 1 bu6mmoreka [JOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
HacnenctBeHHOCTE U UBMEHUUBOCTD bu6mmoreka [JOK
6 8 15
OpraHu3MOB https://m.edsoo.ru/7f41c292
7 Cenekuusi opranu3MoB. OCHOBBI 3 bu6mmoreka [JOK
OMOTEXHOJIOTUHU https://m.edso0.ru/7f41c292
8 PesepBHOE Bpems 1 1 bubmorexa HOK
P P https://m.edsoo.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 4
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 1 1
BOFOIHOHHAT CHOTOTHA | https://m.edsoo.ru/7f41cc74
9 Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 1 05 bubnuoreka [IOK
3emite ' https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl 1 OKpYXaroras cpejia 5 1 Bubnuorexa LIOK
P pyRatomas cped https://m.edsoo.ru/7f41cc74
4 Coo01ecTBa ¥ 3KOJIOTHYECKHE CHCTEMBI 9 bubmmorexa LIOK
B https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
5 P 2 1
S3CPBHOC BpEMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O0
- 34 3 2.5

I[TPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KounyecTBo yacoB Jlara DJIeKTPOHHBbIE HU(PPOBHIE
, Tema ypoka Konrpoasubie | IIpakTHyeckue o0pa3oBaTe/IbHbIE
n/n Bcero H3Yy4YeHH s
padoTsI padoThbI pecypchl
bu6mmoreka [{OK
1 buosorus B cucremMe HayK 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo bl ITO3HAHUS )KUBOU
npuposl. [IpakTudeckas padbora
2 NIQ) lp«Il/IICHOJ'III))SOBaHI/Ie pa3lJ)qumx 1 0.5 bubmmorexa LIOK
https://m.edso0.ru/863e6122
METO/I0B IIPU U3YUEHUU
OMOJOTHYECKUX O0BEKTOB
Brnomgornueckue cucTeMsl,

3 MPOLECCHl U UX U3YUYECHUE. 1 1 bubnuorexa [JOK
KonTponsHast pabota (BBOIHBII https://m.edsoo.ru/863e6564
KOHTPOJIb)

4 XUMHAYECKHAH COCTaB KJIETKU. Boma 1 bu6mmoreka [JOK
1 MHHEpaJIbHBIE COJIH https://m.edsoo.ru/863e674e

5 benku. CocTaB u cTpoeHue 6e1KoB 1 bubmmorexa LIOK

https://m.edsoo.ru/863e6b72
DepMeHThl — OHOJOTHYECKHE
karanu3atopsl. JlaboparopHas
5 pabota Ne 1 «M3yuenue 1 05 bubnuoreka [IOK

KaTaJUTHYECKON aKTUBHOCTHU
(dhepMeHTOB (Ha MpUMeEpe aMuIa3bl
WJIM KaTalasbl)»

https://m.edso0.ru/863e6b72
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bubmuoreka [JOK

! ¥raeBozEL. I et https://m.edso0.ru/863e6870
bu6mmoreka [{OK
8 Hyiaenrosbie kncaotsl. AT® https://m.edso0.ru/863e6d5¢c
9 Hcropus u MeTo1bl U3y4EHHUs bubnuorexa [JOK
kietku. Knerounas teopus https://m.edso0.ru/863e6e88
10 Knerka kak nenocTHas »KuBas
cucTema
Crpoenue syKapruoTHYECKON
kietku. JlaboparopHas pabota Ne
2 «M3y4eHne CTpOCHUS KIETOK bubnuoreka [IOK
11 pacTeHuil, )KUBOTHBIX, TPHOOB U 0.5 https://m.edsoo.ru/863e6ff0
OaKkTepHii 10T MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TrOTOBBIX MUKpOIIpenapaTax u ux
OTIMICAHHE»
bu6mmoreka [JOK
12 OOMEH BeLIECTB WX META00IN3M https://m.eds00.ru/863e766¢
bu6mmoreka [JOK
13 dorociTes. Xemocres https://m.edsoo0.ru/863e7c98
14 DHepreTudecknii oOMeH bubmuorexa LIOK
https://m.edsoo.ru/863e7aae
JKU3HEHHBIN IUKIT KIETKH.
Jenenue knetku. MuTos.
15 JlaGopatopHas padota Ne 3 05 bubnuoreka [IOK
«HabmroneHe MUTO3a B KJIETKaX https://m.edso0.ru/863e7dc4
KOHYMKa KOpEIIKa JIyKa Ha
TOTOBBIX MUKPOIIpenapaTax»
16 KonTtponsHas pabora bubnuorexa [IOK
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(IpOMEXYTOUYHBIH KOHTPOJIb)

https://m.eds00.ru/863e796e

Buocunres 0enka. Peakuusa

17 MAaTpUYHOTO CUHTE3a. TpaHCciIanus Brbmiorexa LIOK
https://m.edso0.ru/863e796e
— OMocuHTe3 OelKa
18 Hexnerounsie hopmbl )KU3HA — bubnuorexa [JOK
BUPYCHI https://m.edso0.ru/863e7540
bubmmoreka [{OK
19 ®opMbI pa3MHOKEHUS OPraHHU3MOB https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubmnorexa IIOK
20 Meiios https://m.edsoo.ru/863e7f4a
OO6pa3zoBaHue U Pa3BUTHE MOJOBBIX
KJ1eToK. OII0OJ0OTBOPEHHE.
21 JlabopaTtopnast pabota Ne 4 05 bubmuorexa [JOK
«M3ydenue cTpOEHHS MOJIOBBIX ' https://m.edso0.ru/863e81b6
KJICTOK Ha TOTOBBIX
MHKpOIIpenapaTax»
29 NuauBunyanbHOE pa3BUTHE bu6mmoreka [JOK
OpraHu3MOB https://m.edso0.ru/863e8436
I'eneTnka — Hayka o
23 Hacnez[CTBeHHocyTKH u bubmorexa [JOK
https://m.edso0.ru/863e862
W3MEHYHBOCTH
3aKOHOMEPHOCTH HACJIEAOBAHUS
24 an/I3HaK011:. MOHOFI/I6pI/II;[HOC bubnorexa HOK
https://m.edso0.ru/863e8878
CKpeIllUBaHHE
JuruOpuHoe cKperBaHue. BuGmiorexa 1IOK
25 3aKOH HE3aBHCHUMOTO

HacJICAOBaHU: ITPU3HAKOB

https://m.edso0.ru/863e89a4
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CleIieHHOE HacIeIOBaHHUE
npu3HakoB. JlabopaTopHas padora
Ne 5 «M3yyenue pe3yapTaToB

bu6mmoreka [{OK

26 MOHOTHOPHIHOTO U TUTHOPHTHOTO 05 https://m.edso0.ru/863e8c60
CKPCIIUBAHUS Y IPO30(HITBI HA
TOTOBBIX MUKPOIIpErapaTax»
I'enernka mona. HacnemoBanue bubmmoreka [{OK
27
MPU3HAKOB, CIIETUICHHBIX C TIOJIOM https://m.edso0.ru/863e8c60
M3MeHYHUBOCT®.
Henacnencrsennass I3MEHUYNBOCTD.
JlaGopaTtopras paborta Ne 6.
28 I/I3y‘l§HI/IepMOJII/II:)(1)I/IKaHI/IOHHOI71 0.5 bubmmorexa LIOK
https://m.edsoo.ru/863e8efe
W3MEHYUBOCTH, IIOCTPOCHHE
BapUAIMOHHOTO Psja U
BapHallMOHHOW KPUBON»
HacnencrBenHast ©3MEHYHUBOCTb.
JlaGopaTtopnas pabota Neo 7. bubmuoreka [JOK
29 . 0.5
«AHaIIM3 MyTaIil y Jp030QHITBI https://m.edsoo.ru/863e8efe
Ha FOTOBBIX MUKPOTIpEIapaTax»
30 ['eneTnka yeaoBeka Bubmmorexa LIOK
https://m.edso0.ru/863e8d78
PesepBublit ypok. O6001IeHHE 10
31 TeMe «HacnencTBeHHOCTD U
W3MEHUYUBOCTH OPraHU3MOBY
32 Cenekuus Kak HayKa M IIpoLiecc bubmorexa HOK
https://m.edsoo.ru/863e9214
33 MeToabl ¥ JOCTHKEHUSI CEJIEKIIUU bu6nmoreka [JOK

paCTeHI/Iﬁ U )KUBOTHBIX.

https://m.edso0.ru/863e9214
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buoTexHoorus kak oTpacib

MIPOU3BOJICTBA
bu6mmoreka [{OK
34 KonTponsHas padora 3a 10 xmacc. 1 https://m.eds00.ru/863e9336
OBILIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME
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11 KJIACC

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe HH(poBbIE

Ne Jara
Tema ypoka KonTpoubnbie | IlpakTnueckue o0pa3oBaTe/IbHbIE
n/n Bcero H3Yy4YeHH s
padoTsI padoThbI pecypchl
1 DBOJIIOIHS U METOJIbI €€ U3yUEHUs 1 bubnuotexa LIOK
https://m.edsoo.ru/863ea20e
5 Hcropus pasButHs NpeacTaBiIeHUN 1 bubnnorexa [JOK
00 3BOJTFOIIMHA. MHUKPO3BOJTFOLIUS https://m.eds00.ru/863e9570
KonTponbHas pabota (BBOIHBIM bubnuoreka [IOK
3 1 1
KOHTPOJIB) https://m.edsoo.ru/863e9cle
[Momynsius kak seMeHTapHas
€MHUIIa BUJIA ¥ SBOJIIOIHH.
4 Hi60p2TOpHI;ﬂ pabora ;9 1 1 0.5 Bubnuorexa LIOK
https://m.edso0.ru/863e99c6
«CpaBHeHHE BUJIOB T10
MOP(OJIOrHIECKOMY KPUTEPHUIO»
5 JIBmKyImue cuitbl (3JIEMEHTapHBIC 1 bubnuoreka [JOK
(baxTOpHI) IBOIFOLUN https://m.edsoo.ru/863e9da4
6 EcrectBenHbIil 0TOOP ¥ €10 (HOPMBI 1 bubmmorexa LIOK
https://m.edso0.ru/863e9ed0
Pe3ynbratel 3BomIOIUY:
MPUCTIOCOOIEHHOCTh OPraHU3MOB U
7 BUJ000pa3oBanue. JlabopatopHas 1 05 bubnuoreka [IOK
pabora Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde
MIPUCIIOCOOIEHHOCTH OpraHu3Ma 1
€€ OTHOCHUTEIILHOTO XapaKTepa»
8 Hamnpasnenus u nyru 1 bubnuorexa [IOK
MaKpO3BOJIOIUU https://m.edso0.ru/863e9cle
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HeobpaTtumocTs 3BOIIONNN

Wcropus xu3Hu Ha 3emiie u

10 N
METO/1bl €€ U3Y4YEHUS
11 ['mnoTe3bl MPOUCXOKACHUS KUZHH bubnuorexa [JOK
Ha 3emie https://m.edsoo.ru/863ea5a6
Pa3BuTHe )xu3HM Ha 3emIie 1o 3pam bubnnorexa [JOK
12
U TIepHoIaM https://m.edsoo.ru/863eabbe
OCHOBHBIE ATaIbI 3BOJTIOIUU
PacTUTENHHOTO U KUBOTHOTO MUDA.
[IpakTnueckas padora Ne 1 bubnuoreka [IOK
13 0.5
«M3yueHne UCKOTIAEMBIX OCTATKOB https://m.edsoo.ru/863ea8bc
pacTeHUii U )KUBOTHBIX B
KOJUTEKITHSIX»
14 CoBpeMeHHas cucrema bubmuorexa [JOK
OpPraHu4ecKOro MHUpa https://m.edsoo.ru/863ea48e
15 OBOIIOMS YEJIOBEKA bu6mmoreka [JOK
(aHTpOMOreHE3) https://m.edsoo.ru/863eac2c
16 JBwxymue cuiibl (hakTopsl) bubnuorexa [JOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUH IBOJIIOLUU
YenoBeKa
18 UYenoseueckue packl U IPUPOJHbIE bubnuoreka [IOK
aJanTaliy YeJoBeKa https://m.edsoo.ru/863eaea2
PesepBHrlit ypok. O6001IeHHE 10
TeMe «BO3HUKHOBEHHE U pa3BUTHE
19 KU3HU Ha 3emie». KoHtponpHas

paboTa (IpOMEeKyTOUHBIH
KOHTPOJIb)

30



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

20

DKoJorus Kak HayKa

Cpenbl 0OUTaHUS U SKOJIOTHYECKUE

bu6mmoreka [{OK

21 (bakTopsI https://m.edsoo.ru/863eafec
AbGunotnyeckue GaKkTOpsI.
Jlaboparopuas pabota Ne 3.
«Mopdomnorudeckre 0COOEHHOCTH

22 paCTSI({bHﬁ U3 Pa3HBIX MECT 0.5 Brbmiorexa LIOK

https://m.edsoo.ru/863eb10e
obutanusy. Jlabopatopnas pabota
Ne 4. «BnusiHue cBeta Ha pocT U
pa3BHUTHE YEPEHKOB KOJICyCa)
bu6moreka [IOK

23 brotiteckie (akToph https://m.edsoo.ru/863eb348
DKOJIOTHYECKHE XapaKTEPUCTUKHI
nonyisiiuu. [Ipaktuyeckas pabora

24 Ne 2 «[Toacuér mioTHOCTH 0.5
MOMYJISILIUK pa3HbIX BUJOB
pacTeHui»

o5 Coo01ecTBa OpraHu3MoB — bubnuoreka [JOK
OuoILEeHO3 https://m.edsoo.ru/863eb46a

26 DKOJOTUYECKUE CUCTEMBI bubmuoreka [JOK
(9KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHoBHBIE TIOKa3aTeNN

97 SKOCUCTEMBI. DKOJIOTUUECKHUE bubmuoreka [JOK
nupamuibl. CBOWCTBA SKOCHCTEM. https://m.edsoo.ru/863eb5fa
Cyxkueccus

28 [Ipupoanslie 3KocHCTEMBI

29 AHTpPOIIOTE€HHBIE SKOCUCTEMBI

30 buocdepa — riodanbHas bubnuorexa [IOK
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https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa

3KOCHUCTEMA 3EMITH

https://m.eds00.ru/863ebb5e

3aKOHOMEPHOCTH CYIIECTBOBAHMUS

bu6mmoreka [{OK

31 ouocepsr 1 https://m.edsoo0.ru/863ebd16

32 UYenosevecTBo B bnochepe 3emin 1

33 CocytiecTBoBaHUE MTPUPOIBI U 1 bubnuorexa [JOK
9eI0BeYECTBA https://m.edsoo.ru/863ebale
PesepBubriit ypok. O60011eHIE

34 Tembl «CooO1ecTBa u 1
HKOJIOTUIECKUAE CHCTEMBD».
KonTponbnas pabora 3a 11 knace

OBIIEE KOJIMYECTBO YACOB I1O 34 95

I[TPOTPAMME
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https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI 1151 VAEHUKA

* buonorus, 10 kracc/ [Naceunuk B.B., Kamenckuit A.A., Py6oros A.M. u apyrue /Tlox pen.
[Taceunuka B.B., AkinonepHoe oOuiectBo «M3narensctBo «lIpocemnienner.
METOJAUYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA

Metouueckoe nocobue k u3ganHomy B cootsercTBuu ¢ ®I'OC yueOHuky A. A.
Kamenckoro, E. A. Kpukcynosa, B. B. [Taceunuka «buonorus. O6mias 6uonorus. 10—11

KJIacChl. ba30BbIN yPOBEHbY.

HUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
https://m.edsoo.ru/7f41c292

bubmmoreka L{OK https://m.edsoo.ru/7f41cc74
https://myschool.edu.ru/Mertoan4eckne peKOMEHIAIMK U TIEPEUEHb CPEICTB AUCTAHIIMOHHBIX
KOMMYHHUKAIUH Ha opUIIHATBHOM caiiTe KanmHUHrpaackoro 006J1acTHOTO HHCTUTYTA
pasButus obpazoanus. URL.: https://koiro.edu.ru/distant/#pedagogam

HpeI[MeTHBIe PECKOMCHAAIMN HUHCTUTYTA IO OpraHu3allui JUCTAHIIHOHHOI'O 06yquH>1 JIIA
yuuTened Onosiorud Ha oduimaabHOM caiiTe KaauHUHTpaackoro o071acTHOTO WHCTHTYTA
pasButus oOpazoBanms. URL:  https://koiro.edu.ru/distant/predmetnye-rekomendatsii-

instituta/#bio
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