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MNOACHUTEJIbHAS 3AIINCKA

[Ipu pazpaboTke mporpaMMbl MO OHOJOTHHM TEOPETHUECKYIO OCHOBY JUIS OIpEEIICHUS
MOJX0A0B K (opMUpOBaHHIO coOAepkKaHUA YdeOHOro mnpeamera «bBHONOTHS» COCTABUIM:
koHHentyanbHble nosoxkeHnss @I'OC COO o B3auMOOOYCIOBICHHOCTH LENEH, COJepKaHMUS,
pe3ynbpTaToB 0Oy4eHUsT U TpeOOBaHMN K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB, TOJOXEHUS 00
O0MmMX [EeNsIX W MPUHIHIAX, XapaKTEPU3YIOUINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro
obmiero obpaszoBanus B Poccuiickoit denepannu, a TakkKe MOJIOKEHUS O crielu(uKe OUOJIOTHH,
e 3HAaYCHWU B IO3HAHWU >KUBOW MPHUPOJBI M OOECIIEYCHUH CYIIECTBOBAHUS YEJIOBEYECKOTO
obmectBa. CoryiiacHO Ha3BaHHBIM TIOJIOKEHUSM, OMPECIICHBl OCHOBHBIE (DYHKIUHU MPOTPaMMBbI
10 OMOJIOTUHU U €€ CTPYKTYpA.

[Iporpamma o Ouosioruu naét mpeacTaBlIeHue o 1EesIX, 00 00Iel cTparerun ooydeHus,
BOCIIMUTAaHUS W pPa3BUTUsI OOy4aromuXcs cpencTtBamMu ydeOHoro mpeamera «buomorusy,
ompezenseT o0sA3aTeNbHOE MNPEAMETHOE COJEp)KaHUE, €ro CTPYKTYpY, paclpeieseHue 10
paszenaM U TeMaM, PEKOMEHJyeMYIO IOCJIeI0BaTeIbHOCTh M3Yy4eHHs] y4yeOHOro marepuaia ¢
Y4€TOM MEXIPEAMETHBIX U BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTUKA 00pa30BaTENBHOTO TpoIiecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUYarOIINXCS.

B mporpaMme moO OHOJOTHHM TakKe YYHTHIBAIOTCS TPEOOBAaHUS K IUIAHHUPYEMBIM
JMYHOCTHBIM, METAlpEAMETHBIM M TPEIMETHBIM pe3yibTaTaM oOydeHHs B (popMHUpOBaHHUH
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIHLHOM JIEATEIHHOCTH/YIECOHBIX NEHCTBUI 00YJarONIUXCs O
OCBOEHHIO COJIepKaHUs OMOJIOTHYECKOTO 00pa30BaHUsI.

B mporpamme no Guonoruu (10—11 kmaccel, 0a30BbIi ypOBEHB) peaqu30BaH MPUHIIMII
MIPEEeMCTBEHHOCTH B H3Y4YeHHUHU Ouosoruu, Omaromapss 4eMmy B HeW MpocMaTpuBaeTCs
HaIpaBJICHHOCTh HA Pa3BUTUE 3HAHUI, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOIO
MHPOBO33PEHHUS, LIEHHOCTHBIX OpPUEHTAIMi  JHYHOCTH, SKOJOTHYECKOTO  MBIIIJICHHUS,
MPEJICTaBICHU O 370pOBOM 00pa3e >KM3HU U OEpekHbIM OTHOLIEHHWEM K OKpyKarouei
npupoaHoii cpene. Ilosromy Hapsiay ¢ u3ydeHHEM OOIMEOHMOIOTHYECKHUX TEOPHA, a TakkKe
3HAaHUN O CTPOEHUM >KMBBIX CHCTEM PA3HOTO PaHra M CYIIHOCTH OCHOBHBIX NMPOTEKAIOIIUX B HUX
MPOLIECCOB B MPOrpaMMe IO OHOJOTHM YIENEHO BHUMAHUE HCIOJIb30BAHUIO MOJYYEHHBIX
3HAaHWUN B IOBCEIHEBHOM KU3HU JJISl PEIlICHUs MPUKIAIHBIX 3a/1a4, B TOM 4HCIe: TPO(UIaKTUKN
HACJIEJICTBEHHBIX  3a00JIeBaHUN  4YeJIOBEKa, MEIUKO-TEHETUYECKOTO  KOHCYJIbTHPOBAHMUS,
000CHOBaHHUSI HKOJIOTUYECKHU 1IeJIeCO00pa3HOro MOBEIEHUSI B OKpYXKarollel MpUpOoJHON cpere,
aHaJlM3a BJMSHUS XO3AWCTBEHHOM JEATEIBHOCTH YEJOBeKa Ha COCTOSIHHME MPUPOIHBIX H
HCKYCCTBEHHBIX DKOCHCTEM. YCHJICHHE BHUMAHHS K MPUKIAJHON HAMpaBIEHHOCTH Y4eOHOTO
npenMera «buoNOrus» MPOAUKTOBAHO HEOOXOTUMOCTBIO OOECIeueHUs] YCIOBUN TSl pelIeHUS
OJIHOM M3 aKTyaJbHBIX 3a/1a4 MIKOJHLHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOpas Mpernoaraet
dbopMupoBaHHe y OOYYarOIIUXCS CHOCOOHOCTH aJanTUPOBATHCS K H3MEHEHHSM JHUHAMHYHO
Pa3BHUBAIOIIETOCS COBPEMEHHOTO MUDA.

buonorus Ha ypoBHe cpemHero ooOuiero ooOpa3zoBaHHs 3aHMMaeT BaxxHoe Mecto. OnHa
obecrieunBaeT (GopMuUpoBaHHE y OOy4aIOUIUXCS NPEACTABICHUNH O HAYYHOW KapTUHE MHpAa,
pacmupsieT 1 0060011aeT 3HaHUS O )KUBOU MPUPOJE, €€ OTIIMUUTENBHBIX MMPU3HAKAX — YPOBHEBOM
OpraHM3alliil U DHBOJIOLWHU, CO3MAET YCIOBUSA Ui TMO3HAHUA 3aKOHOB >KUBOW MPUPO/IBL,
¢dopmupoBaHus (YHKIMOHAIBHON I'PaMOTHOCTH, HABBIKOB 3JI0POBOT0 M Oe3omacHoro obpasza
KHU3HH, SKOJIOTHUECKOTO MBIIIUIEHUS, IEHHOCTHOTO OTHOIIECHUS K )KUBOW MPUPOJIEC U YETIOBEKY.

Bonpiioe 3HaueHue OHONOTHS UMEET TaKkKe JJs pEIIeHUs BOCIUTATENbHBIX U
Pa3BUBAIOIIMX 3aJau cpeHero oouiero oOpa3oBaHus, conuann3anun oOyqaromuxcs. M3yduenue
Ouosorun oOecrieunBaeT yCIIOBHUS TUIst (hopMupoBaHUs WHTEJUIEKTYalbHBIX,
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KOMMYHHUKAIIMOHHBIX ¥ MH()OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKON KYIBTYpPBI, CIOCOOCTBYET
MHTETpalui OUOJIOTHYECKUX 3HAHUU C TPEACTABICHUSAMH W3 JPYTUX Y4EOHBIX MPEIMETOB, B
YaCTHOCTH, (PU3UKHU, XUMHH U Teorpaduu. HazBaHHbIE TIOJI0KEHHUS O MpeIHa3HAYCHUH YIeOHOTO
npeamera  «buoJOTHS» COCTAaBWIIM OCHOBY Ui OIPENENICHUs IOAXO0J0B K OTOOpY U
CTPYKTYPUPOBAHUIO €TO COJIEPKAHUS, IPEJICTABICHHOIO B IPOrpaMMe 1o OMOJIOTHH.

OTt6op conepxkanust yaueOHOTO Npeamera «buonorus» Ha 6a30BOM YpOBHE OCYHIECTBIEH C
MO3ULUH KyJIbTYpOCOOOPa3HOIO MOAX0/1a, B COOTBETCTBUM C KOTOPHIM OOYydYaroUIuecs: JOJKHbBI
OCBOUTPH 3HAHHUS M YMEHHSA, 3HAUYUMBIC sl (popMUpOBaHMs OOMIEH KyIbTYpBI, OIIpEICISIONINe
a/IcKBaTHOE IIOBEJICHUE 4YEJIOBEKa B OKpYXalollell NpUpoJHON cpene, BOCTpeOOBaHHBIE B
MTOBCETHEBHOM KU3HU U MPAKTUYECKOU nesTebHOCTH. Oc000e MECTO B ATOH CHUCTEME 3HAHUI
3aHMMAIOT DJIEMEHTBl COJEP)KAHMS, KOTOpbIE CIyKaT OCHOBOM [uisi  (QOpMHUpPOBaHUs
MPEJICTAaBICHU O COBPEMEHHOM €CTECTBEHHO-HAy4yHOM KapTMHE MHpa U LEHHOCTHBIX
OpPHEHTALMIX JIMYHOCTH, CHOCOOCTBYIONINX I'YMaHU3allMK OMOJIOrMYECKOro 00pa3oBaHMUsL.

CrpykTypupoBaHUE coOJiepKaHUsl y4eOHOro Marepuanga B IporpamMmme Mo OuoJIoTHuu
OCYILIECTBJIEHO C Y4€TOM MPHOPUTETHOTO 3HAYEHHS] 3HAHUW 00 OTIMYUTENbHBIX 0COOEHHOCTSX
KUBOW TIPHUPOJBI, O €€ YpPOBHEBOM OpraHM3alMy W SBOJIONMHM. B coOTBETCTBMM C 3TUM B
CTpYKType yueOHOTro npeamera «buoiorus» BBIIENEHBI CIENYIOIINE COJIepKaTelbHble JTUHUU:
«buonorus kak Hayka. MeTo/pl HaydHOTO MO3HaHM», «KieTka kak Omosioruueckas CUucTeMay,
«Opranusm Kak OuoJsiornyeckas cuctema», «CucreMa U MHOTooOpa3ue OpraHMyecKoro Mupay,
«IBOJIIOIUS JKUBOW MTPUPOIBD», « IKOCUCTEMBI U MTPUCYIINE UM 3aKOHOMEPHOCTH.

Henp uzydyenus yudebHoOro mnpeamera «buonorus» Ha 06a30BOM ypOoBHE — OBJa/IeHUE
0oOy4aromUMHUCS 3HAHUAMU O CTPYKTYpHO-(DyHKIIMOHAJIBHOW OpraHu3alMM HBBIX CHCTEM
pa3sHOro paHra u NpUOOpPETEeHNEe YMEHHH MCII0JIb30BaTh 3TU 3HAHUSA Ul TPAMOTHBIX JEHCTBUH B
OTHOLIEHUH O0BEKTOB >KMBOM MPUPO/IbI U PEILIEHUs Pa3IMUHBIX KU3HEHHBIX POOIIEM.

JlocTiwkeHne Lenu u3ydeHust ydeOHoro mnpenmera «buosnorus» Ha 0a30BOM ypOBHE
o0ecreunBaeTcsl peIeHUEM CIeAYIOIUX 3aay:

OCBOEHHME OOYYalOIIMMHUCA CUCTEMbl 3HAaHUH O OUOJOTHMYECKUX TEOpUsiX, YUCHMSX,
3aKOHaX, 3aKOHOMEPHOCTSX, TMIOTEe3aX, MpaBUiaX, CIYXKAaIlUX OCHOBOW I (OPMHUPOBAHUS
IIPEICTAaBICHUM O ECTECTBECHHO-HAYYHOM KapTHHE MHpa, O METOJaX HAY4YHOIO IO3HAHHA,
CTPOEHHUH, MHOIo0OOpasMu U OCOOEHHOCTSAX >KMBBIX CHCTEM pa3HOI'O YPOBHS OpraHM3aluy,
BBIJIAIOIINXCSI OTKPBITUAX U COBPEMEHHBIX MCCIIEJOBAHUAX B OMOJIOTHY;

¢dopmupoBaHue y OOy4aroLIUXCs IMO3HABATENbHBIX, MHTEIIEKTYaJbHBIX M TBOPYECKHX
crocoOHOCTEH B Mpolecce aHaau3a JaHHbBIX O MyTAX Pa3BUTHUSA B OMOJOIMM Hay4HBIX B3IJISJIOB,
U U MIOAXO00B K U3YYEHHIO )KMBBIX CUCTEM Pa3HOIO YPOBHS OpraHU3aluy;

CTaHOBJIEHHE Yy oOOydaroumuxcsi oOmeld KyabTypbl, (DYHKIMOHAJIBHOM I'PaMOTHOCTH,
pa3BUTHE YMEHUH OOBACHATH U OLICHUBATH SIBICHUS OKPYXKAIOIIErOo MHpa >KMBOM MPUpPOAbI Ha
OCHOBAHMU 3HAHUH U ONIBITA, OJYYEHHBIX PU U3Yy4E€HUN OMOJIOTHH;

¢dopmupoBaHue y OOy4aroLUXCS YMEHHUH MIUIIOCTPUPOBATH 3HAUEHUE OMOJIOTMYECKHUX
3HAHUW B MNPAKTUYECKOW JEATEIBbHOCTH YEJIOBEKA, PAa3BUTHM COBPEMEHHBIX MEIMIIMHCKUX
TEXHOJIOTUI 1 arpoOHOTEXHOJIOTHIA;

BOCIMTaHUE YOESKJIEHHOCTH B BO3MOXKHOCTH TO3HAHHUS YEJIOBEKOM >KHMBOM IPUPOJIHI,
HE00X0AMMOCTH OepeXHOT0 OTHOUIEHUS K Hel, COOII0IeHUS] STUYECKUX HOPM IIPU NMPOBEJCHUN
OMOJIOTUYECKUX UCCIIE0OBAHUM;

OCO3HAHME LEHHOCTH OMOJOTMYECKMX 3HAHUH JUISl TMOBBILICHUS YPOBHS SKOJOTUYECKOMH
KYJIBTYpPBI, 17151 POPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;



MpUMEHEHHE TMPUOOPETEHHBIX 3HAHMN M YMEHUH B TOBCEJAHEBHOM JKM3HU VIS OLCHKH
MOCIIEICTBUI CBOEH JEATENBHOCTH 1O OTHOMIICHUIO K OKPYXKaIoLIeH cpenae, COOCTBEHHOMY
3I0pOBBIO, 000CHOBAHKE U COONIOICHNE Mep MTPO(DUIAKTUKY 3a00JIeBaHUH.

B cucreme cpennero obmiero obpasoBanusi «buonorus», usydaemas Ha 6a30BOM ypOBHE,
ABIISICTCS 00S3aTENIbHBIM YUEOHBIM TPEAMETOM, BXOJSIIMM B COCTaB NPEAMETHOW obOiactu
«EcTecTBeHHO-HAYYHBIE TTPEMETHI.

Jiis u3ydenust 6uosiornu Ha 0a30BOM YpOBHE CPETHETo OOIIero oopa3oBaHUsI OTBOIAUTCS
68 yacoB: B 10 kimacce — 68 gaca (2 4aca B He/IemI0).



COJAEPKAHUE OBYYEHMUA. 10 KIIACC

Tema 1. buosiorusi kKak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMU, TEXHHMYECKUMH WU JPYTUMHU
€CTECTBCHHBIMU HayKaMH, (QHIOCO(HEH, ITUKOH, ICTETUKOW U mpaBoM. Ponb Ouonoruu B
(bopMUpPOBaHUN COBPEMEHHOW HAY4YHOU KapTHHBI MUpa. CucTeMa OMOJIOTHIECKUX HAYK.

MeTo1bl TO3HAHUS KUBOM MPUPOABI (HAOMI0IEHUE, SKCIEPUMEHT, OIMCAaHUE, U3MEPEHHE,
KJaccu(uKaIus, MOICIMPOBAHNE, CTATHCTUYECKask 00padOTKa JaHHBIX).

JdemoHcTpaumnu:

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

Tabmuuer u cxembl: «MeTobl TO3HAHUS KUBOW TPUPOIBI.

JlabopaTopHble U MPAKTH4YEeCKUE PA0OThHI:

[Ipaktnueckas padora Ne 1. «lcnonbp3oBaHuEe pa3aUMYHBIX METOJOB MpPH H3YYEHUU
OMOJIOTMYECKUX 0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl U HX OPraHU3aLMA.

Xusble cucrembl (OMOCHCTEMBI) Kak NpeAMET H3ydeHust Ouonoruu. OTIMune KUBBIX
CUCTEM OT HEOPraHUYECKOU MPHUPO/IbI.

CpoiictBa OwocucTeM ¥ WX pa3HOOOpa3ue. YPOBHH OpraHu3alud OHOCHCTEM:
MOJICKYJSIPHBIA,  KJIETOYHBIA,  TKAHEBbIM,  OPraHU3MEHHBIM,  MOMYJSIIIMOHHO-BUIOBOM,
9KOCUCTEMHBIN (OMOTeo1IeHOTHYECKHI ), OUOChEPHBIH.

JdemoHncTpaumnu:

Tabmuipel u cxembl: «OCHOBHBIE TPHU3HAKU KHU3HU», «YPOBHU OpraHU3alluU >KHUBOU
IIPUPOABI».

Ob6opynoBanue: moaens Mosekyiasl JJHK.

Tema 3. XuMu4ecKHUii COCTaB U CTPOCHHUE KJIETKH.

XVUMHYECKUH ~ COCTaB  KJIETKM.  XMMHUYECKME  DJJIEMEHTBI:  MaKpOAJIEMEHTHI,
MHKpOD3JIEMEHTBI. Boia 1 MUHEpabHbIE BEIIECTBA.

OyHKIMM BOJBI M MHUHEPAIbHBIX BEUIECTB B KieTke. llomnepikaHme OCMOTHMYECKOIO
OanaHca.

benku. CocraB u crpoeHne 6e1KoB. AMUHOKHCIOTHI — MOHOMEpHI OenkoB. HezameHnmsie
U 3aMEHMMbIE€ AaMUHOKUCIOTHI. AMUHOKHMCIOTHBIH COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOMH
MOJIEKYJbl (IepBUYHAsA, BTOPHYHAs, TPETUYHAas U 4YETBEPTHYHAs CTPYKTYpa). XUMHUYECKHE
cBolicTBa 0enKkoB. bronornyeckue GyHKIMM OEITKOB.

®depMmeHTbl — OHonoruyeckue karaiauzaropbl. CTpoeHue (epMeHTa: aKTUBHBIM LIEHTD,
cyoctpatHas  crnenuduuHocts. Kodepmentsl. Burtammubel.  Otamuus  depMeHTOB  OT
HEOPraHMYECKUX KaTaInu3aToOpPOB.

VYraeBojipl: MOHOCaxapupbl (II0K03a, pubo3a u Jie30kcupubdo3a), rucaxapuibl (caxaposa,
JaKTO3a) W moJyiucaxapuabl (Kpaxmaj, TIJMKOTeH, LeJuloi03a). buonorunueckue ¢GyHKIUU
YIJIEBOJIOB.

Junuapl:  TpUrauuepuasl, ¢ochonunuasl, crepouabl. ['mapodmibHO-rHAPO(YOOHBIE
cBoiictBa. buonornueckue QpyHkiuu aunuaoB. CpaBHEHUE YIIEBOJOB, OCJIKOB U JMIIUIOB Kak
VCTOYHUKOB DHEPIUH.

Hyxneunnossie kucnotsl: JIHK u PHK. Hyxneotuasl — MOHOMEpBI HYKIIEMHOBBIX KUCIIOT.
Crpoenne u ¢ynkuuu JIHK. Crpoenne u ¢ynxuuu PHK. Buasr PHK. AT®: crpoenue u
GbyHKIMH.

Huronorua — Hayka o kierke. KietouHas Teopuss — mpuMep B3auMMOJECHCTBUS UAEH U
(akTOB B HAYYHOM MO3HAHUH. METO/Ibl U3YYEHUS KIIETKH.



Krnerka xak nenocrHas xuBas cucrema. OOlue Npu3Hakyu KJIETOK: 3aMKHYTasl Hapy»KHas
MemOpana, mosexynbl JJHK kak renernueckuil anmapar, cucTeMa CHHTe3a Oelka.

Tumbl  KIETOK: JyKapuOTHYecKass H mpokapuoTudeckas. OCOOCHHOCTH CTPOCHHS
npoKapuoTHuecKor kieTku. Kierounas crenka Oaktepuii. CTpoeHHe 3yKapHOTHYECKOH KIETKH.
OCHOBHBIE OTINYHNS PACTUTEIBHOM, )KUBOTHOW U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPHI KJIETOK — KJIETOYHAs CTEHKA, TIUKOKAJIUKC, UX (PYHKIUH.
[Tna3marnveckass memOpana, e€ cBoictBa W (yHkumu. [lurommazma u €€ OpraHOMIBI
OnnomemOpanusie opranouasl kietku: JIIC, anmapar [ombmku, mm3ocomsl. [loryaBToHOMHBIE
OpraHoW/Ibl KJIETKH: MHUTOXOHJPHUH, IUIACTUIBL. [IpoucxoxaeHue MHUTOXOHIPUM M TUIACTHL.
Buner mactun. HememOpaHHbIe OpraHOUIBI KICTKU: PHOOCOMBI, KIICTOUHBINA IIEHTP, IICHTPUOJIH,
pecHUYKH, KryTuku. OyHKIIUU OPraHOU OB KIIEeTKU. BriroueHus!.

SAnpo — perynsTopHslil neHTp kinetku. CTpoeHue saapa: saepHas o00J0uKa, KapuoIuiasma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEmECTB B KIIETKE.

JdemoHncTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. IIneiinen, P. Bupxos, [Ix. Yorcon, @.
Kpuk, M. Yunkuuc, P. ®panxnun, K. M. bap.

Huarpammbl:  «PacnpeneneHne XUMHYECKHMX OJIEMEHTOB B HEXUBOM  MIPUPOJIE»,
«Pacmpeenenne XuMU4YEeCKHX AJIEMEHTOB B )KMBON IIPUPOJIEN.

Tabmuupr u cxemsl: «llepuoamdeckas TaOIUIIAa XUMHUYECKHX D3JEMEHTOB», «CTpoeHHE
MOJIEKYINBI BOJbI», «bruocunTtes 6enka», «CTpoeHne MoJeKysl 6enka», «CTpoeHue GpepmeHTay,
«Hyxnennossie kucnotel. [JHK», «Ctpoenne mosekynbr AT®y», «CTpoeHHe 3yKapuoTHYECKOM
KIeTKW», «CTpOeHHE >KUBOTHOM KIETKW», «CTpOE€HHE pacTUTEIbHOW KIEeTKn», «CTpoeHue
MPOKAPUOTHYECKON KIETKW», «CTpOEHHUE s/Ipa KIETKWY, «YTIEBOABDY, «JIumuasn.

OO6GopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYJAOBaHHWE ISl MPOBEICHUS HAOJIOJACHHM,
M3MEpEeHul, PKCIEPUMEHTOB, MUKPOIMpENapaThl pPacTUTENIbHBIX, KUBOTHBIX U OaKTEpHUaIbHBIX
KJIETOK.

JlaGopaTopHble M IpaKTUYecKue padoThbi:

JlaGopaTopHas padotra Ne 1. «l/3ydyeHuHe KaTaJIMTHYECKOW aKTMBHOCTH (PEepMEHTOB (Ha
MpUMepe aMuiIa3bl WK KaTajaasbl)y.

JlaGopatopnass padora Ne 2. «M3yueHue CTpoeHUs KJICTOK PACTEHUH, XKUBOTHBIX W
OakTepuil 01 MUKPOCKOIIOM Ha FTOTOBBIX MUKPOIIPENapaTax U UX OMHCAHUE.

Tema 4. ’KuznenesiTeJLHOCTh KJIETKH.

OOmeH BemiecTB, WM MeTaboJu3M. AccuMuWiIAnus (TUIaCTUYECKHH OOMEH) |
TUCCUMUIIALUSA (PHEpreThuecKuit 0OMeH) — JIBe CTOPOHBI €IMHOTO polecca Metabonusma. Pob
3aKOHOB COXPAaHEHUs BEILIECTB M SHEPTUHU B MIOHUMAHUHM METa00Iu3Ma.

Tumnber oOMeHa BemiecTB: aBTOTPOGHBIM U TreTepoTpodHbii. Poas pepMeHTOB B 00MEHE
BEILIECTB U MPEBPALICHUN YHEPTUU B KIIETKE.

®otocunTe3. CBeroBas u TeMmHOBass a3pl ¢orocuHTe3a. Peakuuu QoTtocuHTesa.
D¢ddextuBHOCTH PoTOCHHTE3a. 3HaUeHUE HOTOCUHTE3A IS )KU3HU Ha 3emiie. BrnusHue ycnoBwuii
cpenbl Ha (POTOCHHTE3 M CIIOCOOBI MOBBIIIEHHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHIA.

XeMocHuHTe3. XEeMOCHHTE3Hpyolue OakTepuu. 3HAUeHHE XEMOCHHTe3a [UIsl KU3HHU Ha
3emue.

OHepreTuyecknii oOMeH B KieTke. PaciieruieHue  BEIIECTB, BBIACICHHE U
aKKyMyJTUPOBAaHHE SHEPTUHU B KIIETKE. DTalbl YJHEpreTudeckoro oomena. [ mukonus. bpoxkenue u



ero Buabl. KuciopogHoe oOKucI€HHME, WIM KIETOYHOE JbpIXxaHue. OKHCIUTENIbHOE
bochopumpoBanue. DPPEKTUBHOCTH FHEPTETUIECKOTO OOMEHA.

Peakium wmartpuuHoro cuHTte3a. leHernueckas wunpopmamms u JHK. Peanmmzanus
TeHEeTHYeCKOi mH(popManMu B KieTke. ['eHeTHUecKuii KoJ M ero cBoucTBa. TpaHCKpumuus —
matpuunblii cunte3 PHK. Tpancnsauus — ouocunres Oenka. Jrtansl TpaHciasuuu. Koauposanue
aMUHOKHCIIOT. Posib pubocom B OMocuHTe3€ OerKa.

Hexnerounsie ¢opmbl xu3HM — BUpychl. Mcropusi oTkpeitus BupycoB (. U.
NBanoBckwii). OcoOOCHHOCTH CTPOCHUS M KU3HCHHOTO IUKIIA BUPYcoB. bakrepruodaru. bonesnun
pacTeHuii, )KUBOTHBIX M YEIOBEKA, BBI3BIBAEMBIC BUpYCaMH. Bupyc uMMyHOoaeguInTa YenoBeKa

(BUY) — BozOymutens CIIMJla. OOpaTHass TpaHCKPUIIUS, peBepTaza H HHTETrpasa.
[TpodunakTrka pacnpoCTpaHEHHs BUPYCHBIX 3a00I€BaHUM.
JdemoncTpaumnu:

[optpetst: H. K. Konbuos, /1. Y. UBanosckuii, K. A. Tumupsses.

Tabmuupt wu  cxembl: «Tunel  nuranusy, «Metabomusm»,  «MUTOXOHAPUSY,
«QHepreTuueckuii oomen», «Xmnopormiact», «Dotocuntes», «Ctpoenue JIHK», «Crpoenue u
¢byHKIMOHUpOBaHWe reHa», «CuHTe3 Oenka», «l'eHernueckuit  kom», «Bupycobi»,
«baktepuodarn», «Ctpoenne u ku3HeHHBIM 1wk Bupyca CIIWa, Oaxtepuodaray,
«Permmkars JITHK».

Ob6opynoBanue: moaenu-ammmukanuu «Yaoenune [IHK u tpanckpunmms», «buocunres
6enka», «CTpoeHue KIeTKu», Moaens cTpykrypst JTHK.

Tema S. PazMHOKeHHe U HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounsrii muKn, WM SKU3HEHHBIM UK KiaeTku. MHTepdaza m mwuto3. [lporieccsr,
npoTekaromue B uHTepdase. Pemmmkamus — peaknus marpuuHoro cuHTe3a JIHK. Crpoenwme
XpoMocoM. XPOMOCOMHBIM HA0Op — KapHOTHUIL. JMIUIOMAHBIA W TAaIUIOUIAHBIA XPOMOCOMHBIC
Habopel. Xpomatuel. LluTonoruueckre OCHOBBI pPa3MHOXKEHUS W MHAWBUIYATbHOTO Pa3BUTHS
OpraHU3MOB.

Henenne xnetkn — muto3. Cramum mwurtosa. Ilpouecchl, mpoucxonsdiiye Ha pasHbIX
CTaAMSIX MUTO3a. BHOJIOrM4ecKuii CMBICII MUTO3A.

[Iporpammupyemasi rudesb KIETKH — aromnTo3.

@opMBl  pa3MHOXKEHMsSI OpraHu3MoB: Oecrojioe ¥ mojoBoe. Buasl  Oecmolioro
Pa3MHOXKEHHUS: JIeJICHHE HaJlBOE, MOYKOBAHHE OJHO- U MHOTOKIETOYHBIX, CIIOPOOoOpa3zoBaHHUeE,
BEre€TaTUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAaHHWE OPraHM3MOB, €0 3HAYEHUE IS
CEJICKIUU.

[TonoBoe pazMHOXKEHHE, €r0 OTINYHUS OT OECIOJIOrO.

Meiio3. Craguu meio3za. Ilporeccel, mpoucxondimue Ha cTaausx Meiosza. IloBenenue
xpoMocoM B Mero3e. Kpoccunrosep. bronornueckuii cMbICi 1 3HaUEHUE ME03a.

I'amerorenes — mpouecc 0Opa3oBaHus MOJOBBIX KIETOK y KUBOTHBIX. [10JI0BBIE kKene3bl:
CeMEHHHUKHU M sSu4HuKH. OOpa3oBaHHE U Pa3BUTHE IMOJIOBBIX KJIETOK — ramMeT (CHepMaTo30uj,
SiIIeKIIeTKa) — crhepMatoreHe3 W oBoreHe3. (OcoOeHHOCTH CTpOeHUs SUIEKIETOK W
cnepmaTto3ouoB. OmnoaorBopenue. Ilaprenorenes.

NnnuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpHUOHAIBHOE pa3BUTHE (IMOpPHUOTEHE3).
Ortanbkl 3MOPHOHATIBHOTO Pa3BUTHA Yy MO3BOHOYHBIX >KHBOTHBIX: JPOOJIEHHE, TacTpyJsIus,
opranorenes. [loctomOproHanbHOEe pa3BuUTHE. THIBI MOCTIMOPHOHATIBHOTO PAa3BUTHS: MPSIMOE,
HenpsiMoe (TMYMHOYHOE). BiusHHe cpeibl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CHOCOOHBIE
BBI3BIBaTh BPOXKJIEHHBIE YPOCTBA.



Poct u pa3Butue pacrenuil. OHTOreHe3 IBETKOBOTO PAaCTEHMsI: CTPOEHUE CEMEHH, CTaAUU
pa3BUTHSL

JdemoHncTpaumuu:

Tabmuuer u cxembl: «@OpMbI pa3MHOKEHHUSI OPTaHU3MOBY, «/IBOIHOE OIJIOOTBOpEHHE Y
LBETKOBBIX pacTeHui», «BereraTuBHOE€ pa3MHOXKEHHE pacTeHU», «JleleHne KIIETKU
Oaktepuii», «CTpoeHHE TOJOBBIX KIETOK», «CTPOCHHE XpOMOCOMBD», «KIICTOUYHBIA UK,
«Perumkanusa JTHK», «Muto3z», «Meiios», «IlIpsmoe u HenpsaMoe paszButue», «l'amerorenes y
MJICKOTIUTAIOIINX U YeJIOBeKa», «OCHOBHBIE CTAIMA OHTOTECHE3a).

O6GopynoBaHue: MHKPOCKOM, MUKpompenaparbl «CrepMaTo30uAbl MIICKOHUTAIOIIETO,
«Slinexknerka miekonuTawmero», «KapuoknHes B KIETKaX KOpEIIKa JIyKa», MarHUTHas
MoJenb-anmukanus «Jlenenne kietkny», moaens JJHK, moaens metadazHoil XpoMOCOMBI.

JlabopaTopHble U NPAKTH4YEeCKUE PAadOThI:

JlabopaTtopnast pabota Ne 3. «HaOmtoneHue MuTo3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKPOTIpENapaTax».

Jlabopatopuast pabota Ne 4. «/3yueHue CTpOEHHUS TIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOTMpenaparax».

Tema 6. HaciieACTBEHHOCTh M H3MEHYMBOCTh OPraHMU3MOB.

[Ipenmer wu 3amaum reHeTuku. Mcropus pas3BuTHs TEeHETHMKH. PoJjib LUTOJIOTHMM |
AMOPHOJIOTUH B CTAHOBJIEHWU T'€HETUKH. BKIIa pOCCHICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
reHEeTUKH. MeToapl TeHETHKHA (THOPUAOJOTUYECKUN, IUTOTCHETHYECKUH, MOJEKYISPHO-
reHeTudeckuii). OCHOBHBIC T€HETUUECKHE TOHATHUS. [ eHeTHYeCKass CAMBOJIMKA, UCTIOJb3yeMasi B
CXeMaXx CKpEeIIUBaHUM.

3aKOHOMEPHOCTH  HACJEIOBaHWS  MNPU3HAKOB, YycTaHoBieHHbie [.  Menaenem.
MonoruOpuaHOE CKpeIUBaHUEe. 3aKOH €IMHO-00pa3usi THOPUIOB TIEPBOTO MOoKoIeHUs. [IpaBuino
JTOMHUHHMPOBAHUS. 3aKOH pacHIelyieHus MNpu3HakoB. ['mmore3a unctoThl ramer. [lonHoe u
HEIOJHOE JOMUHUPOBAHUE.

JuruOpugHoe ckpemuBaHHe. 3aKOH HE3aBUCUMOTO  HACJeIOBaHUS  MPU3HAKOB.
[{uToreneTnueckre OCHOBBI IUTHOPHIHOTO CKpEIIMBAaHMS. AHaIH3UpPYIOLIee CKpelldBaHUE.
Hcnonp30Banne aHAIM3UPYIOLIETO CKPEIIUBAHUS JUIsl ONIPEACTICHHS T€HOTUIIA OCOOH.

CueruieHHOe HacieloBaHWe Tpu3HakoB. PaGora T. Moprana mno CHEIICHHOMY
HacJe10BaHUIo reHoB. HapyllieHne clierieHns TeHOB B pe3ylbTaTe KPOCCUHIOBEpA.

XpOMOCOMHAsI TEOPUS HACIEACTBEHHOCTH. [ eHeTHUeCKue KapThl.

I'enetuka nosia. XpoMOCOMHOE OIpEAENIeHHE 10J1Ia. AYTOCOMBI U IOJOBBIE XPOMOCOMBI.
l'omoramerHele M rereporaMeTHble OpraHu3Mbl. HacrnenoBaHue NpPU3HAKOB, CLEIUICHHBIX C
MIOJIOM.

N3menunBoCTh. BHibl N3MEHUMBOCTH: HEHACIIEICTBEHHAS U HacaeAcTBeHHas. Poib cpenbl
B HEHACJIEJCTBEHHOW HW3MEHUYMBOCTH. XapaKTePUCTHKA MOAU(DUKAIIMOHHOW HW3MEHYUBOCTH.
Bapuaunonssiii psan u BapuanmonHast kpusas. Hopma peaknuu npusHaka. KonuuecTBeHHble U
KaueCTBEHHbIC MTPU3HAKU U X HOpMa peakiuuu. CBoHcTBa MOIM(UKAIIMOHHONW W3MEHYUBOCTH.

HacnenctBenHasi, M reHOTUNHYECKAsi, U3MEHUYUBOCTh. KoMOMHATHBHAS W3MEHUYHBOCTb.
Meiio3 u TMONOBOM TpoIlecC — OCHOBA KOMOMHATUBHOW W3MEHUYMBOCTH. MyTalMOHHAS
M3MEeHUMBOCTh. Kimaccudukanus myranuii: TeHHbIE, XpOMOCOMHBIE, T€HOMHBIE. YacToTa M
MPUYMHBI MyTalil. MyTtarennbsle (akTopbl. 3aKOH TOMOJIOTHYECKHUX PSIIOB B HACIIEICTBEHHON
n3MenunBocty H. Y. BaBuiosa.

BuesgepHas HacneICTBEHHOCTh U U3MEHUYUBOCTb.



I'eneruka uenoBeka. Kapuortun uenoBexka. OCHOBHBIE METOAbl T'€HETUKU YEJIOBEKA!
TCHEAJIOTUYCCKUH, OJNIM3HEIOBBIM, IMTOTCHETUYCCKUH, OHOXMMHYECKUN, MOJCKYJISPHO-
reHerTnyeckuii. COBpEMEHHOE OIPENEICHUE TIEHOTUIIA: IOJHOI€HOMHOE CEKBEHHPOBAHMUE,
TeHOTUIIUPOBaHUE, B TOM uuncie ¢ nomometo [T[[P-anammsa. HacnencrtBennbsie 3a0o0ieBaHUS
YelloBEeKa: TIeHHble 0oJie3HH, OOJIE3HM C HACIEACTBEHHON  IpPeIpacrioiokKEHHOCTHIO,
XpoMocoMHble ©Oone3Hu. ComaTuueckue M TeHepaTHBHble MyTanuu. CTBOJIOBBIE KIIETKU.
[Ipunuumner 310poBoro obpasa KU3HHU, JUATHOCTUKH, TPO(PHIAKTUKA U JICYCHUS TCHETHYECKUX
Oone3nell. MennuKO-TeHEeTUYeCKOe KOHCYIbTUPOBAaHHE. 3HAUYCHUE MEAWIMHCKOW TEeHETUKHA B
MIPEIOTBPALLIEHUH U JICYEHUU T€HETUUECKUX 3a00JIeBaHUI YEI0OBEKa.

JdemoHcTpaumnu:

[optpersl: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepuxos, H. B. Tumodees-
Pecosckuii, H. 1. BaBuios.

Tabmuupl 1 cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE U €T0 IIUTOTCHETHYECKash OCHOBaY,
«3aKOH pacHIeIUIeHUss M €ro IMTOIeHETUYecKass OCHOBa», «3aKOH YHCTOThl TaMeTy,
«urubpunnoe ckpemuBanue», «lluromornyeckue OCHOBBI JUTHOPUIHOTO CKPEIIUBAHUS,
«Meiio3», «B3auMoaeincTBre aIeNbHBIX T€HOBY», «['€HeTnYecKne KapThl paCTEeHUH, KUBOTHBIX
U 4eroBeka», «l'eHeTuka mojay, «3aKOHOMEPHOCTH HACJENOBaHHUS, CLEIJICHHOTO C MOJIOMY,
«KapuoTunsl dYemoBeka W JKUBOTHBIX», «Bumbl w3MeHunBocTHY, «MoaudukauoHHas
U3MEHUYUBOCTH», «HacnenoBanue pesyc-gpakropa», «l'eHeTHKa Tpynn KpoBuW», «MyTalMoOHHas
W3MEHYUBOCTHY.

Ob6opynoBanue: Mojaenu-anmiukauuu «MoHoruOpuaHoe ckpemmuBanue», «HenomaHoe
IOMHUHUpOBaHHue», «lurulOpunnoe ckpemmBanuey», «llepexkpéct Xpomocom», MHUKPOCKON U
MHUKporpenapat «/[po3odunay (Hopma, myranuu GOpPMBI KPBIIILEB U OKPACKH Teja), repobapuid
«I"opox moceBHOW».

JlaGopaTopHble M IpaKTUYecKue padoThbi:

JlaGopaTtopnast pabota Ne 5. «3y4yeHue pe3yabTaTOB MOHOTHOPUAHOTO U JTUTHOPUTHOTO
CKpEIIMBAaHUS Y IPO30(UIIbI HA TOTOBBIX MUKpOIpEnapaTaxy».

JlaGopaTtopnas pabota Ne 6. «M3ydeHne MoaupUKaAIMOHHON U3MEHUYHNBOCTH, TIOCTPOCHUE
BApHUAIIMOHHOTO PAJIa U BAPUAIIIOHHOM KPUBOI.

JlaGopatopnas pabora No 7. «AHanu3 wMyTanmid y JApo30mibI Ha TOTOBBIX
MUKpOTMpenaparax».

[IpakTuueckas paborta Ne 2. «CocTaBiieHre U aHATIN3 POJOCIOBHBIX YEIIOBEKaY.

Tema 7. Cenexuusi opranuzmMoB. OCHOBBI 0MOTEXHOJIOTUH.

Cenexius Kak Hayka U mpolecc. 3apokIeHue celleKIMK U foMectukanus. Yuenue H. W.
BaBuiioBa 0 ImeHTpax NPOUCXOXKIEHUS U MHOrooOpasusi KyIbTYpHBIX pacTeHuil. LleHTpbl
MIPOUCXOXKACHUS TOMAITHUX KUBOTHBIX. COpPT, HOPOJIa, IITAMM.

CoBpemMeHHbIE METOJIbI CeJIeKIMU. MacCoBbIif U WHANBUAYAIbHBIN OTOOpHI B CENEKLIUU
pactenuii u )UBOTHBIX. OlIeHKa dKcTephepa. bIN3KOpOACTBEHHOE CKpEIIUBaHUe — MHOPHUIMHT.
Uucras nuHus. CkpeniyBaHue YUCTBIX JuHUN. ['erepo3uc, wuiam TuUOpUgHAsS CuIa.
HeponctBennoe ckpemuBanue — ayropuauar. OtganéHHas TuOpuauzanus U e€ YCHEeXH.
HckyccTBeHHBIM MyTareHe3 W MOJy4YEHUE MOJUIUIOUJIOB. JIOCTHIKEHMS CEeNeKUUU PAaCTeHUM,
KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kak oTpaciab NpPOU3BOJACTBA. ['€HHas WHXKEHepHs. ITanbl CO3AAHUS
pexomOunantHot JIHK wu Tpancrenneix opranm3moB. Kiierounas wumxkeHepus. Kietounsie
KyIbTypbl. MUKPOKJIOHAILHOE pa3MHOKEHHE pacTeHuid. KiioHupoBaHue BbICOKONPOAYKTUBHBIX



CEeNTbCKOXO3SHCTBEHHBIX OPraHU3MOB. OKOJIOTMYECKHME M OSTHYecKue mpodnembl. I'MO —
TeHETUYECKU MOIU(PHUINPOBAHHBIC OPraHU3MBI.

JleMoHCTpauuu:

IToptpersr: H. Y. Basuiios, M. B. Muuypus, I'. 1. Kapnieuenko, M. @. lBaHoB.

Tabmuuper m cxembl: kapta «LleHTpBI NPOUCXOXICHHS W MHOT000pasusi KYJIbTYPHBIX
pactenuit», «Ilopoapl nomMalHuX KUBOTHBIX», «CopTa KyJAbTYypHBIX pacTeHui», «OTaanéHHas
rubpuam3arusy, «Pabotel akamemmka M. @. UeanoBay, «[lomummonmus», «OOBEKTHI
onoTexHonorun», «Kierounele KylbTypsl U KIOHHpOBaHHE», «KOHCTpynpoBaHWE M TEpeHOC
I€HOB, XpPOMOCOM.

ObopynoBaHue: MyJSDKH IUIOJIOB M KOPHEIUIOAOB TUKUX (OPM H KyJIbTYPHBIX COpPTOB
pactenuit, repOapuii «CenbCKOX03sIIICTBEHHBIE PACTEHUSD .

JlabopaTopHble U NPAKTH4YEeCKUE PAadOThI:

Okckypeusi «OCHOBHBIE METOJABI U JIOCTHXKEHUS CEJIEKIUU PAacTeHUH M >KMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IJIEMEHHYI0 (epMy, COPTOUCIIBITATENbHBIA Y4acTOK, B TEIJIMYHOE
XO035ICTBO, 1a00PaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [NPOT'PAMMBI 110 BUOJIOTUN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIET'O OEPA3OBAHUA

Cornacho ®I'OC COO, ycranaBiauBalTCs TpeOOBaHUS K pe3yabTaTaM OCBOEHUS
00yyarouMMuUcs IporpaMM CpeaHero ooiiero oOpa3oBaHUs: JIUYHOCTHBIM, METANPEIMETHBIM U
MIPEeIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHBI

B cTpykType IHMYHOCTHBIX pE3yJabTaTOB OCBOECHHMS IpeaMmera «bHOJorus» BbIAEIEHBI
CIENYIONIME  COCTaBIIAIONIME: OCO3HAHWE OOYJAIONIUMHUCS  POCCHMCKOW  Tpa)KIaHCKOMH
WJEHTUYHOCTH — TOTOBHOCTHM K CAaMOPAa3BUTHIO, CAMOCTOSITENIBHOCTH M CaMOONPEIEICHUIO,
HaJMYMe MOTHBAalMU K OOy4YeHHUIO OWOJIOTHH, IeJICHANpPaBIE€HHOE pPa3BUTHE BHYTPEHHHUX
yOEXKIeHUI JTMYHOCTU Ha OCHOBE KIIIOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPAIUIUN pa3BUTHUS
OMOJIOTMYECKOT0 3HAHUS, TOTOBHOCTh U CIIOCOOHOCTh OOYYaroIIMXCS PYKOBOJCTBOBATHCS B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIIOBBIMM  YCTAaHOBKaMH, HPUCYIIUMU  CHUCTEME
OMOJIOTMYECKOT0 00pa30BaHUs, HAJIMYUE HKOJOTMYECKOTO IMPABOCO3HAHUS, CIOCOOHOCTH
CTaBUTH LIEJIU U CTPOUTD KU3HEHHBIEC I1JIAHBI.

JInyHOCTHBIE pe3ynbTaTbl OCBOCHMS Ipeamera «buosorus» AOCTUrarTcs B €IUHCTBE
y4eOHOM U BOCHHUTATENbHOU AESITETLHOCTH B COOTBETCTBHH C TPATUIMOHHBIMH POCCUHCKUMHU
COL[MOKYJBTYPHBIMH, HICTOPUYECKUMH U JTyXOBHO-HPABCTBEHHBIMU LIEHHOCTSMHM, IPUHITHIMH B
oOliecTBe MpaBUJIaMH W HOPMaMH TMOBEACHUS U CIOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUS,
CaMOBOCIIMTAaHUSA M CaMOPa3BUTHs, PA3BUTHUSI BHYTPEHHEH IMO3UIMU JUYHOCTH, MMATPUOTU3MA,
YBaXEHUSI K 3aKOHY U IPABOIOPSAKY, YEIOBEKY TpyAa U CTaplieMy IOKOJIEHUIO, B3aUMHOIO
yBOXKEHUSA, OEpeKHOr0  OTHOWIEHUS K  KYJIbTYpHOMY  HACIEOUI0 W TPaJUulUsaM
MHOTOHAIMOHAIILHOTO Hapoa Poccuiickoit @enepannu, NpUpoIe U OKpYyKarollei cpee.

JIMYHOCTHBIE pe3yabTaThl OCBOEHHS y4eOHOTO mpenmera «bronorus» MOKHbBI OTpaKaTh
TOTOBHOCTb U CIIOCOOHOCTh OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS C(OPMHUPOBAHHONW BHYTpEHHEH
MO3ULMEN JIMYHOCTH, CUCTEMOM IICHHOCTHBIX OpPHMEHTAlMi, IO3UTUBHBIX BHYTPEHHUX
yOeXJICHUH, COOTBETCTBYIOLIUX TPATUIMOHHBIM IIEHHOCTSM POCCHMCKOTO  OOIEecCTBa,
pacIIMpeHNE KU3HEHHOTO OIbITa M ONBITA JESITEIBHOCTH B IPOLIECCE PEAN3ALNUN OCHOBHBIX
HaIPaBJIEHUH BOCIIMUTATEIbHOM I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOT0 BOCITUTAHMS:
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C(OPMHUPOBAHHOCTh TPAXKAAHCKONH MO3MIMU  OOy4aromerocs Kak aKTUBHOTO U
OTBETCTBEHHOTI'0 4JIEHA POCCUICKOI0 OOIIECTBA;

OCO3HAHME CBOMX KOHCTUTYIMOHHBIX TpaB M OOSI3aHHOCTEW, yBa)KEHHE 3aKOHA U
IIPaBOIIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH NEATETHHOCTH MPU CO3JAHUU YYEOHBIX MPOEKTOB,
peleHny yaeOHBIX U MMO3HABATEIBHBIX 33/1a4, BHIIOJTHEHUN OUOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  OMpENeNATh COOCTBEHHYIO TIO3HMIHMIO 10 OTHOUICHHIO K SIBJICHHUSIM
COBPEMEHHOM KU3HU U OOBICHATH €€;

YMEHHME  y4YUThIBATb B  CBOUX JEHUCTBUSAX HEOOXOAMMOCTh  KOHCTPYKTMBHOI'O
B3aMMO/ICHCTBHYS JTIO/ICH C Pa3HBIMH YOSKJICHHUSAMH, KYIbTYPHBIMU IIEHHOCTSIMU M COLUAIbHBIM
MOJIOKEHHUEM;

FOTOBHOCTh K COTPYJHHMYECTBY B MPOLECCE COBMECTHOTO BBIMOJIHEHHS Y4EOHBIX,
MO3HABATEIbHBIX M HCCIIEIOBATENbCKUX 3a/lady, YBAXKUTEJIBHOTO OTHOLIEHHS K MHEHHIO
ONIOHEHTOB MPH 00CYX/IEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COACPIKAHMS;

TOTOBHOCTb K TYMaHUTapHOMN U BOJOHTEPCKON JESITENbHOCTH;

2) NaTPHMOTHYECKOI0 BOCIIMTAHMS:

c(hOopMUPOBAaHHOCTHh POCCUHCKON TPAKIAHCKONW UICHTUIHOCTH, MTATPUOTH3MA, YBAXKCHUS K
CBOEMY HApOJy, YyBCTBa OTBETCTBEHHOCTH Iepes; PoaMHOMN, ropIocTH 3a CBOM Kpaid, CBOIO
Ponuny, cBOM S3bIK U KyJIbTYpPY, MPOILLIOE U HACTOSIIIIEE MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HAclHeAUI0 U MaMATHUKAM MPUPOJIBL,
noctxeHusiM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OLIEHHMBATh BKJIAJ POCCUHWCKMX YYEHBIX B CTAHOBJIIEHHE M pa3BHUTHE
OMOJIOTHH, TOHUMAaHUSI 3HaU€HUsI OMOJIOTHH B MIO3HAHUU 3aKOHOB MPUPO/IbI, B )KU3HU YeJIOBEKa U
COBPEMEHHOTO OOIIECTBA;

uaeiHast yoex1EHHOCTh, TOTOBHOCTH K CIIY’KEHHUIO U 3ammuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUE AYXOBHBIX EHHOCTEN POCCUICKOrO HAPOa;

c(OpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO ITOBECHHUS;

CIIOCOOHOCTh OIICHHBATh CUTYAIMI0 U NPUHUMATh OCO3HAHHBIE PELICHUS, OPUECHTHPYSIChH
Ha MOPaJIbHO-HPaBCTBEHHBIE HOPMBbI U IEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMYMBOTO OyAyIIEero;

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

4) 3cTeTH4eCKOro BOCIIMTAHUA:

ACTETUYECKOE OTHOIICHHE K MUPY, BKJIIOYAs 3CTETUKY ObITAa, HAYYHOTO M TEXHHUYECKOIO
TBOPUYECTBA, CIIOPTA, TPYyAa, OOLIECTBEHHBIX OTHOIICHHIA;

IIOHMMAaHHE YMOLIMOHAIIBHOTO BO3IECUCTBUS AKUBOM NPUPOIBI U €€ IEHHOCTH;

TFOTOBHOCTh K CaMOBBIPQXEHHIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE IPOSBIIATH
KauecTBa TBOPYECKOU JIMYHOCTH;

S5) ¢wusmyeckoro BocnuTaHus, (GOPMHPOBAHHMSA  KYJABTYPbI  340POBbS W
3MOLMOHAJIBHOIO 0J1aronoNyYus:

MOHMMaHHUE U pealu3anus 370poBOro u 0e3omacHoro odpasa >KU3HU (310pOBOE MUTAHMUE,
COOJIIOJICHNE TUTUEHUYECKUX MPaBWJI U HOPM, COAJTaHCUPOBAHHBIA PEKUM 3aHATHI M OTIbIXA,
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perymspHas (QuU3MYECKas AaKTHBHOCTH), OEpPEKHOTO0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHONICHHS K COOCTBEHHOMY (DM3HUECKOMY U TICUXUIECKOMY 37I0POBBIO;

MOHMMAHWE [IEHHOCTH TPAaBWI WHAMBUAYAJbHOTO M KOJUICKTUBHOTO 0O€301acHOro
MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 30POBBIO U KU3HU JIIOJICH;

OCO3HAHME TIOCIEACTBHA M HENPHUATHS BPEIHBIX MPUBBIYCK (YHOTPEOJICHUS AJKOTOJIS,
HapKOTHUKOB, KYpeHUs);

6) TPY10BOT0 BOCIIUTAHUA:

TOTOBHOCTB K TPYAY, OCO3HAHHE IICHHOCTH MacTepCTBa, TPYAOTIOOHE;

TOTOBHOCTh K aKTUBHOU JIEATEIHLHOCTH TEXHOJIOTMUECKON M COIMAIbHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITEIBHO  BBITIOJHATH  TaKyHO
NEeSITETbHOCTB;

WHTEpEeC K pa3nu4HbiM cdepam NnpodecCHOHAIBHONU NEATebHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BEIOOD OyayIiei mpodeccuu 1 peaau30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TIAHBI;

TOTOBHOCTh U CIIOCOOHOCTHh K OOpa30BaHMIO U CaMOOOpPA30BaHUIO Ha MPOTSKEHUM BCel
KU3HH;

7) 3K0JIOTHY€CKOr0 BOCTIMTAHUA:

AKOJIOTUYECKH I1eJIeCO00pa3HOe OTHOIICHUE K MPUPOJC KaK MCTOYHHKY KU3HHU Ha 3eMile,
OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIIICHUE YPOBHS 3KOJOTHYECKOW KYyJIbTYpBI: NMPHOOPETEHHE ONBITA TUIAHUPOBAHUS
MOCTYIKOB Y OIICHKH WX BO3MOXKHBIX TIOCIICJICTBUMN TSI OKPYKAFOIICH CPEIbI;

0CO3HAHUE TJIOOABHOTO XapaKTepa KOJIOTHUYECKUX MPOOJIEM U MyTeH MX PEIICHHS;

CIOCOOHOCTh MCNOJIb30BaTh MpUoOpeTaeMble IPU M3YUYEHUU OMOJIOTUU 3HAHUS U YMEHUS
IpU pElIeHHH MNpoOJEeM, CBSI3aHHBIX C PAlMOHAIBHBIM IMPUPOJOIOJIB30BaHUEM (COOIIOIeHUE
MpaBWJI MOBEACHUS B MPUPOJE, HANPABIEHHBIX HAa COXpaHEHHWE PABHOBECHUS B JKOCHUCTEMaX,
OXpaHy BHJIOB, SKOCHUCTEM, OHoChephl);

AKTUBHOE HENPUSITUE NCUCTBHUM, MPUHOCIIIMX BPEI OKPYXKAIOIIEH MNPUPOIHON Cpene,
yYMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE SKOJIOTMUECKUE MOCIEACTBUS MPEeITpPUHUMAEMBbIX
JEUCTBUI U MPEIOTBPAILATH UX;

HaJIM4YUEe Pa3BUTOIO HKOJIOTMYECKOTO MBIIUICHUS, 3KOJOTHYECKOW KyJIbTYphl, OIBITA
NESITEIbHOCTH  DKOJIOTUYECKOM  HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCSI HMH B
M03HABATEIbHONW, KOMMYHUKATUBHOW M COLMAJIbHOM MpaKTUKE, TOTOBHOCTH K Y4YacTHIO B
MPAKTUYECKON JeSITEbHOCTH IKOJIOTUYECKOM HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHUS:

cOpMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUS HayKH © OOIIECTBEHHOW TMpPaKTUKH, OCHOBAHHOIO Ha JHallore KYJBTYp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOIUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE A3BIKOBOM M UNTATENLCKON KyJIbTYphl KaK CPEICTBA B3aUMOICHCTBUS
MEXY JIFOJIbMU U TIO3HAHUS MUPA;

MOHUMaHHe crenupuKk OUOJIOTUM KaK HAayKd, OCO3HAaHUSA €€ poju B (OpPMUPOBAHUU
paIMOHaIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHHsI 00 OKpYKaIoIIeM
MUpEe KaK O €IWHCTBE TMPUPOJIbI, 4YEIOBEKa H OOIIecTBa, B TMO3HAHUHM MPHUPOJIHBIX
3aKOHOMEPHOCTEH U PEIIeHUH TPOoOIeM COXpaHEHUs! IPUPOTHOTO PAaBHOBECHS;

yOeXAEHHOCTh B 3HAUUMOCTU OUOJIOTHH IJII COBPEMEHHOW IMBIIIM3AIMU: OOECTIeUeHus
HOBOTO YPOBHSI Pa3BUTHUS MEAUIIUHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pemarh pecypcHble mpoOIeMbl Pa3BUTHSI YETIOBEUYECTBA, MOMCKA MyTeH BBIXOJIA U3 TI00ATBHBIX
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HKOJIOTUYECKUX MPpo0IeM 1 oOecreueHus nepexoia K yCTOWYMBOMY Pa3BUTHIO, PALIMOHATBHOMY
MCTOJIb30BAHUIO IPUPOJAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aWHTEPECOBAHHOCTH B MOJYYEHUH OMOJIOTMYECKUX 3HAHWH B LIEJISIX MOBBIMIEHUS OO0IIei
KYJIBTYpBl, €CTECTBEHHO-HAyYHOW TPAMOTHOCTH, KaK COCTaBHOM YacTH (PYHKIIMOHAIBHOU
IpPaMOTHOCTH 00ydaromuxcs, GopMupyemMoit mpu u3y4eHuu ONOJIOTHH;

MOHMMaHUE CYIIHOCTH METOJIOB IO3HAHMS, HCIIOJB3YeMBIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCTOJIB30BaTh MOJy4aeMble 3HAHHS I aHauW3a W OOBSICHEHHS SBJICHUUN
OKpPYXKAIOIIEr0 MHpa M MPOHCXOJIIUX B HEM HM3MEHEHUH, yMEHHE JenaTh O0OOCHOBAaHHbBIE
3aKIIOYCHUSI Ha OCHOBE HAYYHBIX (DAKTOB W MMEIOUIMXCS JaHHBIX C IENBI0 TOJYYeHUs
JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIFHO HCIIOJIB30BAaTh OWOJIOTUYECKUE 3HAHWS JUISL PEIIeHHS
po0JIeM B peasTbHBIX KU3HEHHBIX CHTYaAIUSX;

OCO3HAHME IICHHOCTH HAyYHOW NESATENFHOCTH, TOTOBHOCTh OCYIIECTBISTH NMPOCKTHYIO U
MCCIIEI0OBATENLCKYIO JICITEIBHOCTh HHMBHIyaTbHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEPHIBHOMY OOpa30BaHUIO M CaMOOOpa30BAHUIO, K
aKTHBHOMY TIIOJIYY€HHIO HOBBIX 3HAHHWH 10 OHOJIOTHH B COOTBETCTBHH C >KW3HEHHBIMHU
MOTPEOHOCTSAMHU.

METAINIPEAMETHBIE PE3YJIbTATHI

MertamnpeaMeTHbIE pe3ylbTaThl OCBOCHHUSI Y4eOHOTO mpenMmera «bHojorus» BKITIOYAIOT:
3HaYMMbIE U1 (OPMHPOBAHUS MHPOBO33PEHUS OOYYAIOMIMXCS  MEKIUCHUTUIMHAPHBIC
(MexXnpeaMeTHbIE) 00IeHaAYYHBIE TIOHSATHS, OTPAKAIOIIHE [IEJIOCTHOCTh HAYIHOH KapTHHBI MHpa
U crienru(UKy MEeTOJ0B MO3HAHHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHS,
SIBJICHUE, MPOLECC, CUCTeMa, HAay4dHBIM (haKT, MPUHIIMIL, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHUsl, UCCIIeJOBaHUE, HAOIIOJCHNE, M3MEpPEHUE, SKCIEPUMEHT M JPYTruX), YHUBEpCajibHbIE
y4eOHbIe JIeHCTBHsI (TMO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYJISITUBHBIE), 00ECIEUMBAIOIINE
dbopmupoBaHre (PyHKIIMOHAILHONW TPaMOTHOCTH U COIMAIIBHOW KOMIIETEHIIMH OOYyJaronuxcs,
CIOCOOHOCTh oOyuaromuxcs UCII0JIb30BaTh OCBOCHHBIE MEXIUCHUIIIMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHHBEpcajbHble y4yeOHbIe ACWCTBHUS B I03HABATEIHHOU U
COLIMANILHOM MPAKTHKE.

MertanpeameTHble pe3yabTaThl OCBOEHHUS IMPOTPaMMBbI CpelHEero o0Iero oOpa3oBaHUs
JOJIKHBI OTPAXKATh:

OBiageHHe YHMBePCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH € CTBUSIMU:

1) 6a3oBbIe JIOrHYECKHE TeHCTBHUS:

CaMOCTOSITENIBHO (POPMYNIMpOBaTh U aKTyalM3UpOBaTh MNpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIOJIb30BAaTh TMPU OCBOCHUM 3HAHUW TPUEMBI JIOTUYECKOTO MBINUICHUS (aHAIu3a,
CHUHTE3a, CpaBHEHUs, Kilaccudukauy, 0000IIeHus1), pPacKpPbhIBaTh CMBICT OHOJIOTHYECKUX
MOHATHH (BBIACTATH UX XapaKTepHbIE MPU3HAKH, YCTAHABIUBATH CBS3H C APYTUMU NOHIATUIMH);

ONpeneNnaTh LN AEATENbHOCTH, 3a7aBas IMapaMeTpbl M KPUTEPUH HX JIOCTUIKEHMS,
COOTHOCHTB PE3YJIbTaThl IEATEILHOCTH C MOCTAaBIEHHBIMU LIETSIMH;

UCIOJb30BaTh OUOJIOTHYECKUE TOHATHUA AN OOBSICHEHHs (AKTOB M SIBICHUM >KMBOM
HPUPOJIBL;

CTPOMUTH JIOTUYECKUE PACCY)KICHHsI (MHIYKTUBHbBIC, JEIyKTUBHBIC, IO aHAJIOTUH),
BBISBJIATH 3aKOHOMEPHOCTH U NPOTHUBOPEUUS B PACCMATPUBAEMBIX SIBJICHUAX, (POPMYINPOBATH
BBIBO/IbI M 3aKJIFOYCHHUS;
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MIPUMEHSATh CXEMHO-MOJIENIbHBIE CPEJICTBA JUISl MPEJCTaBICHUS CYILIECTBEHHBIX CBSA3EH U
OTHOIICHWI B M3y4aeMBIX OMOJOTHYECKMX OOBEKTaX, a TaKKe MPOTUBOPEUYUI PAa3HOTO POJa,
BBISIBIICHHBIX B Pa3JIMYHBIX WH()OPMAIMOHHBIX HCTOYHUKAX;

pa3pabaTeiBaTh IUJIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIN3a UMEIOIIUXCS MaTepUATbHBIX
Y HEeMaTepHuaJbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JCSITECIBHOCTb, OLIEHWBATh COOTBETCTBUE PE3YJbTATOB IEJSM,
OIIEHUBATh PUCKH MOCIEACTBUMN ACSITEIBLHOCTH;

KOOPJAMHUPOBATh M BBINOJHATHE PabOTy B YCIOBUSX PEAIbHOr0, BUPTYAIBHOTO U
KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;

pPa3BUBATh KPEATUBHOE MBIIIUICHUE MPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

2) 6a30BbIe HCCIE0BATEIbLCKHE IEHCTBHSI:

BJIaJIETh HaBbIKAMHU y4eOHO-MCCIIEIOBATENHCKOW M MPOEKTHON NEATETbHOCTH, HaBBIKAMU
paspelieHus npodieM, CIOCOOHOCThI0O M TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY IOUCKY METOJOB
penieHus MPakTUYECKUX 3aJ1a4, MPUMEHEHHUIO Pa3JIMYHBIX METOIOB TTO3HAHNS,

WCIIONb30BaTh PA3JMYHbIE BHUJBI JEATEIBHOCTH 1O TIOJYYEHHWIO HOBOTO 3HAHMWS, €ro
WHTEPIpETAIN, TPeoOpa3oBaHUI0 U NMPUMEHEHUIO B yYEOHBIX CHUTYalHSIX, B TOM YHCIIE MPHU
CO3/ITaHWU Y4EOHBIX U COIUATBHBIX TPOCKTOB;

(hopMupOBaTh HAYYHBIN THUIT MBIIIJIEHUS, BJIAJACTh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMH
MOHSATHUSMHA M METOJIAMU;

CTaBUTh U (GOPMYJIHPOBATH COOCTBEHHBIE 3a7aud B 00pA30BATEIILHOW AESITEIBHOCTH M
KU3HEHHBIX CUTYaIIHIX;

BBISIBJISITh TIPUYUHHO-CJIE/ICTBEHHBIE CBS3M M aKTyaJM3UpPOBaTh 3aJady, BBIIBUTATb
rUnoTe’y e€ pelieHus, HaxOOUTh apryMEHThl JUIs JI0Ka3aTelbCTBAa CBOMX YTBEP)KJICHUH,
3a/laBaTh apaMeTpbl U KPUTEPUU PELICHHUS;

aHAJIM3UPOBATh TOJYYCHHbIE B XOJE peEHIeHHUs 3aJaydl pPe3ylbTaThl, KPUTUYECKU
OILICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHNE B HOBBIX YCIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYILIECTBIISITh IEJICHAIIPABJICHHBIN MOUCK MEPEeHOCa CPEICTB M CIIOCOOOB JACWUCTBUS B
poQecCHOHANBHYIO Cpey;

yMeTb TMEpPEHOCHTh 3HAaHUS B [O3HABAaTEJIbHYD U  MpaKTUYEeCKyl oOnactu
KHU3HEJCSATENbHOCTH;

yYMETb UHTETPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIE WJEH, MpeAsiaraTb OPUTHHAIbHBIE TMOAXOAbI U PELICHHUS, CTaBUTh
poOIeMbl U 3a/1a4H, IOMYCKAIOUIUE allbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ undgopmanmeii:

OpUEHTHPOBATHCS B Pa3NUYHBIX MCTOYHHMKAX HMH(pOpManuu (TEKCTE y4eOHOro mocolwus,
HAyYHO-TIOMYJISIPHON JIUTEepaType, OMOJIOTMUECKUX CIOBApsSIX U CIPABOYHUKAX, KOMITBIOTEPHBIX
0a3ax maHHbIX, B VHTepHeTe), aHANIM3UpPOBaTh WHGOPMAIIMIO Pa3NUYHBIX BUIOB U (opm
MPEACTABICHUS, KPUTHUECKU OLIEHUBAThH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTD;

dbopMmynupoBaTh 3ampoChl U TMPHUMEHSTHh Pa3IUYHbIE METOJbl MPH TOUCKE U OoTOOpe
Oouonorudeckoi HHGoOpMaIu, HeOOXOTUMOM /7Sl BBITIOTHEHUS YYEOHBIX 3a/1a4;

MpHOOpPETaTh OMBIT HCIOJIb30BaHUS WHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPILEHCTBOBATh KYJbTYPY aKTUBHOTO HUCIOJIb30BAaHUS PA3IMYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHMAIBHYIO (OpMY TpEACTaBICHUS OHOIOTHYECKOU
uHpopmanuu (cXeMsbl, TpaduKu, TuarpaMmsl, TaOIHUIIBI, PUCYHKH H IPYTOE);
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WCIIOJIb30BAaTh HAYYHBIH SI3BIK B KadecTBE CpeACTBa MpH paboTe ¢ OHOJOTHYECKOU
uHbopManKeil: TPUMEHITh XUMHUYECKUE, (PU3MUECKHEe M MAaTeMaTHYeCKHE 3HAKH M CHMBOJIBL,
dbopmyrnel, abOpeBHaTypy, HOMEHKJIATYpy, HCIOJIB30BaTh U TpeoOpa3oBLIBATH 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATIISITHOCTH,

BJIQJICTh HAaBBIKAMHM DPACMO3HABAHMSA M 3alIUThl WHGOpMANWH, HWHOOPMAITMOHHON
0€30MMaCHOCTH JTUIHOCTH.

OgJiajieHne YHUBEPCAJIbHBIMUA KOMMYHUKATHBHBIMH J1€HCTBUSIMU:

1) o6menmue:

OCYIICCTBJIATD KOMMYHHUKAIIUU BO BCEX C(bean JKU3HH, aKTUBHO Y4aCTBOBAaTb B JHUAJIOTC
WM JTUCKYCCHUU TIO CYHIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 3a/1aBaTh BOIPOCHI, BHICKA3bIBAThH
CYXKACHHUA OTHOCHUTCIBHO BBIIIOJHCHUA npez[naraeMoi/’I 3aaa4yi, Y4YUTbIBATb HWHTCPCCHI U
COTJIaCOBAHHOCTH MO3ULUHI APYrUX YYaCTHUKOB AUATIOTA WU TUCKYCCUHU);

pacro3HaBaTh HEBEepOAIBHBIC CpeJCTBAa OOIICHHS, MMOHWMATh 3HAYCHUE COIUATBHBIX
3HAKOB, IPCANOCBIJIOK BO3SHUKHOBCHUA KOH(bJ'II/IKTHBIX CHTyaHHfI, YMETh CMATYATDb KOH(bJ'II/IKTI)I u
BECTH IEPETOBOPHI;

BJIAJICTE Ppa3INYHBIMU criocobaMu 06H_IeHI/I$I u B3aHMOHeﬁCTBHﬂ, IMOHUMAaTb HaAMCpPCHUA
JIPYTUX JIIOJIeH, MPOSIBIATh YBAXUTEIHLHOE OTHOIIEHUE K COOECEIHUKY U B KOPPEKTHOU (popme
(GOopMyITUPOBAaTh CBOU BO3PAKEHHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C WCIOJIh30BAHUEM S3BIKOBBIX
CpeACTB.

2) COBMeCTHAasl 1eSAITEIbHOCTD:

MMOHUMATh W UCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHIYaTbHONH PaOOTHI TIPU
perieHur OMOJIOTHYECKON MPoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh MTPUMEHEHHUS TPYIIOBBIX
($hopM B3aMMOICHCTBHS MIPU PEIICHUN YIEOHOM 3a/1a4u;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBHU ¢ y4€TOM OOIIMX WHTEPECOB U
BO3MOJKHOCTEH Ka)KIOTO YWiICHA KOJUICKTHBA;

NPUHUMATh [EJIA COBMECTHOH JESITEeIbHOCTH, OPraHU30BBIBATh W KOOPJMHHPOBATH
JCUCTBUSL MO €€ JOCTHM)KCHHUIO: COCTAaBJISATH IUIAH JIEHCTBHH, pacHpelelsiTh POJIM C y4ETOM
MHEHHI y9aCTHUKOB, 00CYXKIaTh pe3yJIbTaThl COBMECTHOM pabOThHI;

OIICHUBATh Ka4eCTBO CBOETO BKJIAJIA U KAXKJOTO YYaCTHHKA KOMaHJIbI B OOILIUI pe3ysbTar
0 pa3pabdOTaHHBIM KPUTEPHUSIM;

npeJylaraTh HOBBIC MPOCKTHI, OIEHUBATh HMJCH C TMO3WIMHA HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh MMO3UTHBHOE CTPATETUYECKOE TIOBEJACHUE B PA3JIMYHBIX CHUTYAIMsX,
MPOSIBJISITH TBOPYECTBO U BOOOPaKEHHE, ObITh MHUIIMATUBHBIM.

OgiajieHne YHHBEPCAIbHBIMU PEryJsITHBHBIMH 1€HCTBUSIMU:

1) camoopranu3amusi:

UCIIOJb30BaTh OWOJIOTHUECKUE 3HAHUS JUIS BBIABICHHS NTPOOJIEM W HX PCUHICHHS B
KU3HCHHBIX M YYCOHBIX CUTYaIUSX;

BBIOMPATh Ha OCHOBE OMOJIOTHYECKUX 3HAHHM II€JICBBIC U CMBICJIOBBIC YCTAHOBKU B CBOMX
JCUCTBUSAX W TIOCTYIKAxX IO OTHOIIECHHIO K YKMBOM MPHUPOJIE, CBOEMY 3JI0POBBIO M 3JI0POBBIO
OKPYXKArOIINX;

CaMOCTOSITEJILHO OCYIIECTBIISATh MMO3HABATEIBHYIO JEATEIILHOCTh, BBISBISATH MPOOJIEMBI,
CTaBUTh W (OPMYJIUPOBATH COOCTBEHHBIC 3a7a4yll B O0Opa30BaTEIbHON JEATEIBHOCTH U
KU3HCHHBIX CUTYaIUsIX;
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CaMOCTOSITEIIbHO COCTAaBJIATH IUIAH PEUICHHUS MPOOIEMBI C YUETOM HMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEINOYTECHUH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacimpATh paMK1 y4€OHOTO IpeMeTa Ha OCHOBE JIMUHBIX MPEANOYTCHUN;

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

OILICHUBATh IPUOOPETEHHBIN OTIBIT;

crocoOCTBOBATH (HOPMUPOBAHUIO M TIPOSIBIICHHUIO IIUPOKOM SPYIUIIMU B PA3HBIX 007aCTAX
3HAHUM, IOCTOSTHHO NOBBILIATh CBOM 00pa30BaTENIbHBIN U KyJIbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYyallusIM, BHOCUTb KOPPEKTHBBHI B JESTEIbHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YJIbTATOB LIEISIM;

BJIaJIETh HAaBbIKAMU MO3HABATEIbHON pedIeKCUU KaK OCO3HAHUS COBEPIIAEMbIX JEHCTBUN
U MBICIIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U OCHOBAHUI, UCIIOJIB30BaTh NMPUEMBI pedaeKcuu
JUIS OLIEHKU CUTYalllH, BbIOOpA BEPHOTO PELICHMUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATh PEIICHUS [0 UX CHUYKEHUIO;

MIPUHUMATh MOTHBBI U apTYMEHTBI JPYTUX MPU aHAJIW3€ Pe3yJIbTaTOB JEATEIbHOCTH;

3) npuHsATHE Ce0s1 U APYrUX:

MIPUHUMATD ce0sl, MTOHUMAasi CBOU HEJAOCTAaTKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U a@pTYMEHTHI IPYTUX MPU aHAINU3€E Pe3yJIbTaTOB ACITEIbHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO APYrUX HA OLINOKY;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP € TIO3UIMH JIPYrOro YeJIOBEKa.

INPEIMETHBIE PE3YJIBTATbBI

[IpeameTHBIe pe3ynbTaThl ocBoeHMs mporpaMmbl COO mo Ouosioruu Ha 6a30BOM YpOBHE
BKJIIOYAIOT creruduueckue Ui yaeOHoro npeamera «buosorusy HaydHble 3HaHHS, YMEHUS U
crocoObl JIEHCTBUM TIO OCBOCHMIO, WHTEPNIPETANMH W MPeoOpa3oBaHUIO 3HAHWKA, BHUIBI
JEATENbHOCTH 0 IMOJy4EeHUI0 HOBOTO 3HAHMS M NPUMEHEHUIO 3HAHUN B Pa3IMYHBIX y4eOHBIX
CUTyallUsiX, a TaKK€ B pEAIbHBIX JKU3HEHHBIX CHTYallUsAX, CBA3aHHbIX C Ouosorueil. B
IIporpamMme IpeJMeTHbIE Pe3yJbTaThl IPEACTaBIEHBI 110 roJjaM 00ydeHuUs.

IIpenmetHble pe3ynabTaThl OcBoeHHMs ydeOHoro mnpenmera «buosiorus» 6 10 knacce
JOJIKHBI OTPAXKaTh:

C(OPMHUPOBAHHOCTh 3HAHMM O MECT€ U POJIM OMOJOIMM B CHUCTEME HAyYHOI'O 3HAHUS
€CTECTBEHHbIX HAayK, B (JOPMUPOBAaHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
Hay4HOI'0 MHUPOBO33PEHHUs, O BKJIA/le POCCUHCKUX U 3apyOeKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Onosoruu, PyHKIMOHAIBHONW I'PaMOTHOCTH YEJIOBEKA ISl PELIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COJAEpKaHUE OMOJIOIMYECKMX TEPMHHOB M MOHATHUI: KU3HB, KJIETKA,
opraHusM, Meraboiau3sM (0OMEH BeIleCTB M  INpEeBpallleHHe HHEpPruM), TIOMEeocTas
(camoperynsuus), ypOBHEBas  OpraHu3alMs  JKUBBIX  CHUCTEM, CaMOBOCIPOM3BEICHUE
(penpoaykuus), HACIEACTBEHHOCTh, K3MEHUYMBOCTh, POCT U Pa3BUTHUE;

yMEHHUE Wu3jiaraTb OHOJOrMYECKHE TeOopuHu (KJIETOYHas, XPOMOCOMHas, MYyTallMOHHas,
LEHTpaJIbHas J0TMa MOJIEKYIsipHO# Ouonorun), 3akonsl (I. Mennens, T. Moprana, H. 1.
BaBuioBa) u yuenus (0 eHTpax MHOrooOpas3usi 1 IpOMCXOXKACHUS KylIbTypHBIX pacTenuit H. 1.
BaBuioBa), onpeaensTh rpaHUIbl UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHUE BIaJIeTh METOJaMHM HAy4yHOTO TO3HAHUS B OMOJIOTHMH: HAOJIOJEHHE M OINMCaHMe
KHUBBIX CHCTEM, TIPOLIECCOB M SBJICHUH, OpraHM3alus U TMPOBEJCHHE OHOJIOTHYECKOTro
OKCIEPUMEHTA, BBIIBM)KCHHE TMIIOTE3bl, BBISIBICHHUE 3aBUCUMOCTH MEXAY HCCIEIYyEMbIMU
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BEITUYMHAMH, OOBSICHCHHE TOJYYEHHBIX PE3YJIbTaTOB, WCIIOIH30BAHHBIX HAyYHBIX TOHSATHUH,
TEOpPUH U 3aKOHOB, YMEHHUE JeJIaTh BHIBOJILI HA OCHOBAHHUH ITOJTYYCHHBIX PE3yIbTATOB;

YMEHHE BBIJICISTh CYIICCTBCHHBIC MPHU3HAKHA BHPYCOB, KIIETOK MPOKAPUOT M DYKAPHOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH IMPOIIECCOB: 0OMEHA BEIECTB U
MpEeBpAIlEHUs] PHEPTUU B KIETKE, (POTOCHHTE3a, TIACTHYECKOTO W SHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OIJIOJIOTBOPEHHS, Pa3MHOXKCHUS, WHAUBUIYAILHOTO PA3BUTHS
opraHusma (OHTOTEHE3);

YMEHHE TIPUMCHSThH IMMOJTYYCHHBIC 3HAHUS JUIS OOBSCHEHHUS OMOJIOTHYECKHX IMPOIIECCOB U
SIBJICHUH, JJIs1 IPUHSITHSI IPAKTUHICCKUX PEIICHUH B TIOBCETHEBHOM KU3HHU C IEJIBIO 00SCTICUeHUS
0€30MaCHOCTH CBOETO 3J0POBbS M 3/I0POBBSl OKPYKAIOMIMX JIIOJCH, COONIONCHHUS HOPM
IPaMOTHOTO TIOBEJICHHUSI B OKPY)KAIOUIEH TNPUPOJHONW cpene, MOHMMaHHEe HEO0OXOAMMOCTH
WCTIOJIb30BAHUS JOCTIKEHUH COBPEMEHHOW OHMOJIOTHHM M OMOTEXHOJIOTHH ISl parMOHAILHOTO
MIPUPOJIOTIOINIE30BAHHUS;

YMEHHE peliaTh 5SJEMEHTapHble TE€HETHYECKHE 3aJadyd Ha MOHO- W JTUTHOPHUIHOE
CKpeIIMBaHKe, CIICTUICHHOE HACIIeOBAaHHE, COCTABIIATh CXEMbl MOHOTHOPUIHOTO CKpEIINBAaHUS
IUTSL TIPeICKa3aHusl HAClIeI0BaHUS IPU3HAKOB y OPraHU3MOB;

YMEHHE BBINOIHATH JJAOOpaTOpHbIE U IMpakTH4eckue paboThl, cOOMI0aTh MpaBuUiia MpU
paboTte ¢ yueOHBIM U 1a00PaTOPHBIM 000PYAOBAHHUEM;

YMEHHE KPUTHYECCKH OIICHHBATh W WHTEPIPETUPOBATH HH(POPMAIHMIO OHOJOTHIECKOTO
COJIepKaHUs, BKJIFOYAIONIYIO TICEBIAOHAYYHBIC 3HAHUS W3 Pa3IMYHBIX HMCTOYHHKOB (CPEICTBA
MaccOBOW MH(OPMAIMH, HAYIHO-TIOMYJISIPHBIC MaTEePHAJIbI), STHICCKHE ACIIEKTHl COBPEMEHHBIX
UCCIeI0OBaHUM B OMOJIOTHH, MeIULIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/JaBaTh COOCTBEHHBIE TIMCbMEHHBIE M YCTHBIC COOOIICHHUs, 00001Ias
OMOJIOTMYECKYI0O HMH(QOpPMAIUI0O M3 HECKOJIbKUX MCTOYHHKOB, TPAMOTHO HCIIOJIb30BaTh
MMOHSATUUHBIN anmapat OHOJIOTHH.

[IpeameTHBIC pe3ynbTaThl OCBOCHHS yueOHOTO mpenMera «buonorus» 6 11 kKnacce
JOJIKHBI OTPAXKATh:

chOpMUPOBAHHOCTh 3HAHUI O MECT€ M POJM OMOJIOTMM B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAy4YHOUN KapTHUHBI MUpa U
HAayYHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
ouonoruu, PyHKIMOHAIBHON IPAMOTHOCTH YeJIOBEKa JUIsl pEIIeHHs] )KU3HEHHBIX 3a]1a4;

YMEHHE PacCKpbIBATh COAEpKaHHE OMOJOTUYECKUX TEPMUHOB U MOHSATHIL: BU, MOMYJISLINS,
reHo(oH, HBONIONMS, [IBUXKYIIHE CUJIbl  ((aKTOpbI) SBOJIOIHUH, MPUCIOCOOICHHOCTh
OpraHM3MOB, BHJ000pa3OBaHUE, OSKOJOTHMYECKHE (aKTOpPbl, HKOCHCTEMA, MPOJAYLEHTHI,
KOHCYMEHTBI, PEAYIICHTHI, IIeH MUTaHUs, SKOJOrHuecKas mupaMuia, OuoreoieHos, ouocdepa;

yMEHHME Wu3j1araTh Ouosoruueckue teopuu (dBomtounoHHass Tteopus Y. JlapBuHa,
CHUHTETHYECKasi TEOPHs SBOJIIOINHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apobIiieBoro cxoacrsa K. M.
bapa, uepenoBanus riaBHbIX HampaBieHud u mytei sBomtonuu A. H. CeBeproBa, yueHus o
o6uoctepe B. . BepHaackoro), onpenensiTh rpaHUIlbl X TPUMEHUMOCTHU K KUBBIM CHCTEMAaM;

YMEHHE BIa/IeTh METOJaMH HAay4yHOTO TMO3HAHUS B OMOJOTHU: HAONIOJEHUE W OMHCAHUE
KUBBIX CHCTEM, IIPOLIECCOB U SIBICHUH, OpraHM3alUsi W MPOBEACHHUE OHUOJIOTUYECKOTO
OKCMEPUMEHTA, BBIJBI)KCHHE THUIIOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXIY HCCIETyeMbIMU
BETUYMHAMH, OOBSICHEHHE TMOJNYyYEHHBIX PEe3y/lbTaTOB, HCIOJB30BAHHBIX HAyYHBIX MOHATHUH,
TEOpUI U 3aKOHOB, YMEHHUE JeNaTh BHIBOJIbI HA OCHOBAHHUH MOJYUYE€HHBIX PE3yIbTATOB;

YMEHHE BBIICTATH CYIIECTBEHHBIE MPU3HAKU CTPOCHUSI OMOJIOTHYECKHX 0OBEKTOB: BUJIOB,
NOMYJSAUM, TNPOAYLEHTOB, KOHCYMEHTOB, pEIyLEHTOB, OHOI'€OIEHO30B M 3KOCHCTEM,
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O0COOEHHOCTH  TPOLECCOB:  HACIEACTBEHHOW  HM3MEHUYMBOCTH, €CTECTBEHHOTO  0TOOpa,
BHUJI000pa30BaHusl, MPUCIIOCOOICHHOCTH OPraHU3MOB, ACUCTBHS KOJOTHYECKHX (aKTOPOB Ha
OpraHMU3MBbl, IEPEHOCA BEIIECTB U IIOTOKA YHEPTHU B SKOCHUCTEMAX, AHTPOIIOT€HHBIX U3MEHEHUI
B DKOCHUCTEMax CBOCH MECTHOCTH, KPYrOBOPOTa BEIIECTB U OHMOTCOXMMHUYECKUX IMKIOB B
ouochepe;

yMEHHUE NMPUMEHSTH MOJTydeHHBIC 3HAHUS Il OOBSICHEHUS! OMOJOTMYECKHX MPOIIECCOB U
SIBIICHUH, JJI IPUHATHS IPAKTUYECKUX PEIICHUI B IOBCETHEBHOM KU3HHU C LENIbI0 00ecieueHus
0€30MIaCHOCTH CBOETO 3J0POBbS W 3/0POBBSl OKPYKAIOIIMX JIIOJCH, COONIONCHHUS HOPM
IrPaMOTHOTO TMOBEJCHUSI B OKpY)KAIOLIEH MPUPOAHOM cpelle, NOHMMaHuE HeoOXO0IUMOCTU
HCII0JIb30BAHUS JOCTUKEHUM COBPEMEHHOM Onosoruu Ui paloHaIbHOIO
MIPUPO/I0II0JIL30BAHNUS;

YMEHME pellaTh 3JIeMEHTapHble OMOJIOTMYECKHE 33Jayd, COCTaBISATh CXEMBbl IepeHoca
BEIIECTB M HEPTUU B IKOocHcTeMax (LIeMH MUTaHUs);

YMEHHE BBINOJIHATH JJAOOpaTOpHbIE U MpakTHUecKue padoThl, cOOMOAAaTh MpaBuUiia IpHU
paboTe ¢ yueOHBIM U JIa0OPaTOPHBIM 000PYIOBAHHUEM;

yMEHHE KpPUTHYECKH OIICHMBAThb W WHTEPHPETUPOBATH HH(POpPMAIHMIO OHOJOTHYECKOrO
COJIep’KaHus, BKIIIOYAIOIIYIO TICEBJOHAYYHbIE 3HAHUS M3 Pa3IMYHBIX UCTOYHUKOB (CpeicTBa
MaccoBOM HHpopManuy, HAyYHO-TIONYJISIPHbIE MaTepualbl), paccMaTpuBaTh TIJI0OATbHBIE
9KOJIOTMYecKre MpoOIeMbl COBPEMEHHOCTH, (OPMUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3ULHUIO;

YMEHHE CO3/1aBaTb COOCTBEHHbIE IHUCHMEHHBIE W YCTHbIE COOOIIeHHs, 0000mas
OMOJIOTHYECKYI0 HH(POpPMALMI0O M3 HECKOJbKMX HCTOYHHMKOB, TIPaMOTHO HCIOJb30BATh
MMOHSATUWHBIN anmapar OUOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoiabubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 b 4 :
HOMOTILE K Hayka 05 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
2 K 1
HBBIC CHCTEMBL I HX OpTarusatis 1 https://m.edsoo0.ru/7f41c292
bu6moreka [IOK
X i 21 1
3 UMHNYCCKHUUN COCTAaB U CTPOCHHUEC KIICTKU https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 K 13
VISHEACHTCIRHOCTD IGICTIEN 1 https://m.edsoo.ru/7f41c292
5 Pa3zmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 9 1 1 bu6mmoreka [IOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 19 1 15 bu6mmoreka [JOK
OpraHu3MoB ' https://m.edsoo.ru/7f41c292
7 PesepBHOE Bpems 1 Bubmmorexa LIOK
P P https://m.edsoo.ru/7f41¢c292
OBILIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68 4 4
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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

IHOYPOYHOE IIVTAHUPOBAHMUE . 10 KIIACC

KoaudecTBo 4acoB

IIpakr Jara usyyenus DJIEKTPOHHBIE
Ne TeMa VDOKA Kontpo HYEeCKHU uudposbie
n/m P Bcero | JbHbIE e nJ1aH axr o0pa3oBaTe/bHbIE
padoThI padot pecypchl
bl
bu6mmoreka [IOK
https://m.edsoo.ru/8
04.09.

1 Buosorus B cucteme Hayk. 1 2023 63e6122
https://m.edsoo.ru/8
63e632a

06.09.
2 Kpatkas uctopust pa3BuTusI OMOJIOTHH. 1
2023
Hipwercom piioms o 1. dmomssoane biGmnorera LIOK
3 :)3J'H/IIIHBIX MCTI; oB I p;m N 1 0.5 11.00. https://m.edsoo.ru/8
b AOB TIPH TEYH 2023 63¢6122
OMOJIOTHYECKIX OOBEKTOBY
4 CyIIHOCTb )KM3HU U CBONCTBA KUBOTO. 1 13.09.
YpoBHU OpraHu3alK )KUBOU MPUPOIbI 2023
bubmuoreka [JOK

5 Mertonp! nutonoruu. Kierounast Teopusi. 1 23-2039- https://m.edso0.ru/8
63e6e88
bu6mmoreka [JOK

20.09.

6 XUMUYECKU COCTAB KIETKU 1 2023 https://m.edso0.ru/8
63e6564

7 XUMHYECKUH COCTaB KIIeTKH. Boja. 1 25.09. bu6mmoreka [JOK
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https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564

2023 https://m.edsoo.ru/8
63e674e
3 M 27.09.
UHEpAIIbHBIE BENIECTBA M MX POJIb B KIIETKE. 2023
bub6mmoreka [{OK
02.10.
9 VIIeBoabl U MX KIacCU(pUKALMS 2023 https://m.eds00.ru/8
63e6870
VTJ1€BO/IbI U MX POJIb B KHU3HEAEATEILHOCTH 04.10.
10
KJIETKH. 2023
JIUnuAbL ¥ UX POJIb B KM3HEAEATENLHOCTH 09.10.
11
KJIETKH. 2023
bu6moreka [IOK
12 benku. CoctaB u cTpoeHHe OSITKOB 11.10. https://m.edsoo.ru/8
2023 63e6b72
e S
13 ot P pec 013 . ;C q)gq exToB (s 0.5 16.10. https://m.edsoo.ru/8
KaTAJIMTUYECKOW aKTUBHOCTH (hePMEHTOB (H 2023 6366h72
MpUMepe aMujIa3bl WIIA KaTalasbl)»
bu6mmoreka [JOK
14 HykienHOBBIE KHCIIOTBI. 18.10. https://m.edsoo.ru/8
2023 63e6d5¢c
AT® u apyrue opraHn4ecKue COeanHEHMS 23.10.
15
KJIETKH 2023
bubmuoreka [JOK
25.10.
16 Crpoenue kinerku. Kinerounas memGpana. SIapo https://m.edsoo.ru/8
2023
63e6e88
17 Crpoenue knerku. Kierounas memOpana. Sapo. bubnmnoreka LIOK
06.11. https://m.edsoo0.ru/8
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https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88

2023 63e6e88
Crpoenue kinerku. [uromnazma. Knerounsiit
ueHTp. Pudocomer. JI/p Nel «HabmoneHue KieTok 08.11
18 pacTeHuil U )KUBOTHBIX O]l MUKPOCKOIIOM Ha 2023
TOTOBBIX IIpEHapaTax U UX OIMUCAHUC).
OIIC. Kommieke I'onbmku. JInzocomsl. Kitetounsie 13.11
19 BKJIIOUEHUS 2023
Muroxonapuu. [Inmactuasl. OpraHouIbI IBHKEHUS
20 15.11.
2023
CrpoeHue s3yKapuoTHYECKOUN KIIETKH. bubmuorexa [JOK
Jlabopatopnas padota Ne 2 «/3ydenue https://m.edsoo.ru/8
21 CTPOCHHMS KJIETOK PaCTCHHM, ’KUBOTHBIX, 0.5 20.11. 63e6ff0
rpuOOB U GaKTepHUil MO MUKPOCKOTIOM Ha 2023 https://m.edsoo.ru/8
TOTOBBIX MUKPOTIpETIapaTax U UX OTIHCAHUE) 63e716¢C
ITpokapuoThl 1 SyKapruoThl. CXOICTBA U PA3IAIUs 22 11
22 MPOKAPHOTHYECKUX M 3YKAPHOTHYECKUX KIIETOK 2023
CXoacTBa ¥ pas3nvus B CTPOCHUH KJIETOK
pacTeHui, )KUBOTHBIX U TpruOoB.  JI/p Ne2 2711
23 «CpaBHEHHE CTPOEHHS KIIETOK PACTEHHH H 2023
YKHBOTHBIX).
Hexnerounsie Gpopmel xu3an. Bupycs! u
24 Oakreprodaru. Peanusanus HaCIEACTBEHHON 29.11.
uH(OpPMALUK B KIETKE. 2023
25 O6006menne «CTpoeHHE KIIETKN 04.12.
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https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c

2023

bubmuoreka [JOK
26 OOMeH BeIecTB MK MeTaboIu3M 06.12. https://m.edsoo.ru/8
2023 63e766¢
27 OHepreTuueckuii 0OMEH B KJIETKE 11.12.
2023
28 IIntanue KieTku 13.12.
2023
bubmmoreka [{OK
AstotpodHoe nuranne. GOTOCHHTES. 18.12. https://m.edsoo.ru/86
29
2023 3e7c98
bu6moreka [IOK
ABTOTpOo(HOE MUTaHuEe. XEeMOCHHTES. 20.12. https://m.edso0.ru/86
30
2023 3e7c98
buocunTes 6enka. Peakuust MmaTpuaHOTO 25..12 Bubnuorexa LIOK
31 . 2023 https://m.edsoo.ru/8
CHITEa | 63e796e
97 12 bubnuorexa [JOK
32 Tpaucnsauus — GuocuHTe3 OEIKa o https://m.edsoo.ru/8
2023
63e796e
Perymsmus TpaHCKPHTIITUN U TPAHCIISIIIAA B KIIETKE
33| uopranmme 10.01.
2024
bu6mmoreka [JOK
34 Hexnerounsie hopMbI )KU3HU — BUPYCHI 15.01. https://m.edsoo0.ru/8
2024 63e7540
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https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
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O060061enne «Ku3HeneareabHoCTh KIETKIY

35 17.01.
2024
JKu3HEeHHBIN UK KIETKHU. JleeHue KIeTKH.
Muros. JITaboparopHas padota Ne 3 99 01 bubnuorexa [JOK
36 «HabuoieHne MUTO3a B KIIETKAX KOHYHKA 0.5 5 0'2 A ' https://m.edsoo.ru/8
KOPEIIIKa JIyKa Ha TOTOBBIX 63e7dc4
MHUKpOTIpEIiapaTax»
37 MuTto3. AMUTO3. 24.01.
2024
bu6moreka [IOK
i 29.01.
38 Meiios. 28204 https://m.edso0.ru/8
63e7fda
bub OK
®dopMbl pa3MHOKEHUST OpraHu3MoB. becrnonoe 31.01. nomotexa 11
39 AMHOKCHILE 2024 https://m.edsoo.ru/8
P ' 63e81b6
bub OK
®dopmbl pa3MHOKEHUs opraHu3MoB. [lomoBoe 05.02. nomoteia 11
40 AMHOKCHIC 2024 https://m.edsoo.ru/8
P ' 63e7f4a
(i e v | B
41 AOTEOPEHHE. PaTOPHaA P ) 0.5 o https://m.edsoo.ru/8
«M3yueHne cTpoeHUs MOJIOBBIX KIETOK Ha 2024
63e81b6
TOTOBBIX MUKpOIIpenapaTax»
bubmuoreka [JOK
12.02
42 WumuBuyansHOE pa3BUTHE OPraHU3MOB https://m.edsoo.ru/8
2024
63e8436
OnTorenes. OMOproHaNbHbIN nepro. JI/p Ned 14.02.
43 N
«BrIsiBNIeHHE TPU3HAKOB CXOCTBA 3aPOJIBIIIEH 2024
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https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436

YCIOBCKAa U APYTHUX MJICKOIIUTAIOINX KaK
JA0Ka3aTCJIbCTBO UX POACTBA».

a4 Onrorenes. [TocTaMOpHOHAEHBIN TTIEPUO/. 19.02.
2024
bub6mmoreka [{OK
45 E;\I/{IZ?{I; (:TI:IayKa 0 HAaCJEICTBEHHOCTH U 33.2044. https://m.eds0o.ru/8
63e86f2
bub6 OK
3aKOHOMEPHOCTHU Hacle0BaHUs IPU3HAKOB. 26.02. nommotexa L
46 https://m.edsoo.ru/8
Monoru0puaHoe cKpeluBaHue 2024 6368878
Monorubpuanoe ckpemuBanue. J1ad.pao. 98.02
47 Pelenue eMeHTapHbIX TEHETHIECKUX 5 0:2 A '
3a/ay.
bu6mmoreka [IOK
. 04.03.
48 MHOKECTBEHHbIEC AJJIETU. AHATM3UPYIOIIEE https://m.eds00.ru/8
CKpENBaHUE. 2024 63e8¢60
bub OK
49 JuruGpuHoe ckpemuBaHuie. 3aKoH 06.03. h'ftlpg:jllcr)r:z;asg).ru /s
HE3aBHUCUMOTO HACJIENOBAHUS IPU3HAKOB 2024 638934
bu6mmoreka [JOK
11.03. .
50 XpOMOCOMHAs TEOpHs HACIIECTBEHHOCTH https://m.eds00.ru/86
2024 3e8c60
bubnuoreka [JOK
13.03. .
51 B3anmoneicTBue HeaIebHbIX T€HOB https://m.eds00.ru/86
2024 3e8c60
52 [uTomnazmaTuyeckas HacJaeCTBEHHOCTh 18.03. bubnuorexa LIOK
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https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60

2024 https://m.edso0.ru/86
3e8c60
bub OK
I'eneruka nona. HacnenoBanue npu3HaKoB, 20.03. nommorexa I
>3 CHEIUIEHHBIX C TI0JIOM 2024 hitps.//im.eds00.1/8
B 63e8c60
N3menunBocTs. Henacnencreennas
n3MeHUuBOCTb. JlaboparopHas padota Ne 6. 01.04 bubnuorexa [JOK
54 Nzydenne Moau(UKALMOHHOM 0.5 20'24 ' https://m.edsoo.ru/8
W3MEHYHMBOCTH, TIOCTPOCHHUE BapUAI[HOHHOTO 63e8efe
psila ¥ BapuallMOHHOW KpUBOW»
HacnencrBennas n3me OCTb.
Ha6J(1> );T:;B HI;I:I ﬂagoh;a}lliﬂj «Z;Ia.lms 03.04 bubamorexa LOK
55 N apﬂﬁ P Ofo - };a F'OTOBHX 0.5 20'24' https://m.edsoo.ru/8
YTAtutin y Ap 63e8efe
MUKpOIpenaparax»
56 Bunel Mytanuii. I'eHHBIE B XPOMOCOMHBIE MyTallUU 08.04.
2024
57 Bunel Mmyranuii. I eHOMHBIE MyTalTuu 10.04.
2024
[Ipuanaer mytannii. MytareHabie (paxTOpbI 15.04.
58
2024
ComaTHyecKue 1 IF€HEPATUBHBIEC MyTalluU 1704
59
2024
[puanaer mytanuit. JI/p Ne5 «BrisiBnenue
HCTOYHHUKOB MYTareHOB B OKPY’Karolllel cpene 22 04.
60 (KOCBGHHO) 1 OIICHKA BO3MOXXHBIX HOCJ'IeL[CTBI/Iﬁ nux 2024

BJIMSIHUSA Ha OPTaHU3M»).
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https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

61

buonorunyeckas ponb MyTanui

24.0 4.

2024
59.04. bubmmoreka [{OK
62 I'enernka yeoBeka 1 https://m.edsoo.ru/8
2024 63¢8d78
MeTozB! HcCIIeIOBAHMS TeHEeTHKH uenoBeka. JI/p 06.05. Bubmmoreka [IOK
63 Ne3 «CocraBienne pomocioBHOMN» 1 2024 https://m.edso0.ru/8
63e9214
bubmmoreka [IOK
64 I'eneruka u 370poBbe. ['eHHBIE 3a00eBaHNUS 1 08.05. https://m.eds00.ru/8
2024 63e9214
bu6moreka [IOK
65 IeHeTHKA U 310pOBbe. XPOMOCOMHBIE OOIE3HHU. 1 13.05. https://m.eds00.ru/8
2024 63e9336
bu6mmoreka [IOK
66 [IpobeMbl reHETHYECKON 0€30IaCHOCTH 1 15.05. https://m.edso0.ru/8
2024 63e9214
20.05 bu6mmoreka [JOK
67 MCHI/IKO — FEHETUYECKOC KOHCYJIbTUPOBAHUEC l 2024 ' httDSZ//m.edSOO.I’U/S
63e9214
PesepBHblit ypok. O6001IeHHE 110 TEME 29 05. bu6mmoreka [JOK
68 «HacieACTBEHHOCTh U U3MEHYHUBOCTD 1 https://m.edso0.ru/8
2024
OpraHU3MOBY 6369336
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OGPA3OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

1. VueGuuk. buonorus. O6mas ouonorusi. A.A. Kamenckuii, E.A. Kpukcynos, B.B.

[Maceunuk. M. JIpoda 2020r.

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bu6mmoreka [IOK
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