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HOACHUTEJIBHASA 3AIINCKA

[Ipu pazpaboTke mporpaMMbl MO OMOJIOTUM TEOPETUYECKYI0 OCHOBY JJIsI OTpEACTCHHUS
MOJXO0A0B K (OPMHUPOBAHUIO COAEpKaHUS ydeOHoro mnpenmera «buomorus» cocraBuIu:
KoHIentyanbHble nosiokeHuss PI'OC COO o B3auMoOOYyCIOBICHHOCTH IIeNei, COaepKaHus,
pe3ynbpTaToB 0Oy4deHHs W TpeOOBaHMN K YPOBHIO IMOATOTOBKH BBITYCKHHUKOB, MOJIOXKEHHS 00
OOMMX LEeNsIX W MPUHIUIAX, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHEro
obmiero obpaszoBanus B Poccuiickoit denepanum, a TaKKe MOJIOKCHUAS O CIEIU(UKE OUOJIOTHH,
e 3HAaYCHHWH B TIO3HAHUM XMBOW MPUPOABI W OOECNEUYEHUH CYIIECTBOBAHUS YEIOBEYECKOTO
obmectBa. CoriacHO HAa3BaHHBIM TOJIOKEHUSIM, OIpEeSieHbl OCHOBHBIE (DYHKIIMU MPOTPaMMbI
10 OMOJIOTUH U €€ CTPYKTYpa.

[Tporpamma o Omosioruu naéT MpeACTaBICHHE O LETsX, 00 00IIei cTpaTerun 00y4deHus,
BOCIIMUTAHUS W PAa3BUTHA OOYUYAIOMIMXCS CpeACTBaMH ydeOHOro mpenmera «buosorusy,
ompenenser 00s3aTeNbHOE TPEIMETHOE COAEp)KaHUE, €ro CTPYKTYPY, pacrlpeiesieHue I1o
paszenaM W TeMaM, PEKOMEHIYeMYIO IOCIIEeA0BaTeIbHOCTh M3y4YEeHUsI Y4eOHOTO MaTepHaia C
yI€TOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3EH, JOTHKH 00pa3oBaTeIbHOTO MpoIlecca,
BO3PACTHBIX 0COOEHHOCTEN 00YJarOIIUXCSL.

B mnporpamMme 1m0 OWOJIOTHH TaKKe YYUTHIBAIOTCS TPEOOBAaHUS K TUIAHHUPYEMBIM
JMYHOCTHBIM, METalpeIMETHBIM W TPEIMETHBIM pe3yjibTaTaM oOy4eHuss B (OPMHPOBAHUU
OCHOBHBIX BHJIOB y4€0OHO-TIO3HABATEILHOM JIEATEIHLHOCTH/YIECOHBIX NEHCTBHUI 00YJarONIUXCs 0
OCBOEHHIO COJIEpPKaHUs OMOJIOTHYECKOTO 00pa30BaHUSI.

B mporpamme mo Ouonorun (10-11 kmaccel, 6a30BbI YpOBEHb) peaiH30BaH HMPUHLIHUII
MPEEMCTBEHHOCTH B W3y4YCHHWH OHOJIOTHH, Onarojapss 4YeMy B HEW NpOCMaTpUBACTCS
HaANpaBJICHHOCTh HA Pa3BUTHE 3HAHUM, CBS3aHHBIX C (POPMUPOBAHHEM ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, IIEHHOCTHBIX OpHEHTAlUW{  JIMYHOCTH, OKOJOTMYECKOTO  MBILIUICHHUS,
MPE/ICTaBICHU O 3I0pOBOM o0Opa3e KH3HU M OEpeXHBIM OTHOLIEHHEM K OKpyKarolei
npupoaHoii cpene. IlosTomy Hapsmy ¢ u3ydeHHEeM OOMEOMOJIOTHYECKUX TEOPHA, a TaKKe
3HAHWUN O CTPOEHUU KHUBBIX CUCTEM PA3HOTO paHTa U CYIIHOCTH OCHOBHBIX NMPOTEKAIONIIUX B HUX
MPOLIECCOB B MporpaMMe MO OHOJOTMM YAEJICHO BHUMAaHHME HCIOJB30BAHUIO MOJYYEHHBIX
3HAHWUN B MOBCEIHEBHOM KU3HU Ui PEUICHUS MPUKIAIHBIX 3a7[a4, B TOM YuCie: NPOGUIaKTUKI
HACJIEICTBEHHBIX  3a00JIeBaHUI  4YENOBEKa, MEIUKO-TEHETHUYECKOT0  KOHCYJIbTUPOBAHMS,
000CHOBAaHHUS HKOJIOTUYECKH 1IEIECO00Pa3HOTO MOBEIEHUSI B OKPYXKAIOIIeH MpUpOAHON cpene,
aHaJlM3a BJIMSHUS XO3SIMCTBEHHOM JESTENbHOCTH 4YEJNOBEKa Ha COCTOSIHHE MPUPOTHBIX U
HCKYCCTBEHHBIX HKOCHCTEM. YCHUJICHME BHUMaHUS K MPUKIATHONW HAMpPaBICHHOCTH y4eOHOIO
npenMera «buonorus» mpoaUKTOBAHO HEOOXOJMMOCTBIO OOecleueHHUs] YCIOBUM Ui pelIeHUs
OJIHOM M3 aKTyaJIbHBIX 33/1a4 IIKOJBHOTO OMOJIOTHYECKOro 00pa3oBaHus, KOTOpas Mpernoaraet
dbopMupoBaHre y OOy4aroONIMXCs CIIOCOOHOCTH aJaNTUPOBAThCS K W3MEHEHUSM JUHAMUYHO
Pa3BHUBAIOIIETOCS COBPEMEHHOTO MUpA.

buonorus Ha ypoBHEe cpemHero oOmiero oOpa3oBaHus 3aHUMaeT BaxkHoe MecTo. OHa
obecnieunBaer (OPMUPOBAHHUE Yy OOYYAIOIIMXCS TMPEACTABICHUN O HAy4YHOW KapTHHE MUDA,
pacmupsieT 1 0060011aeT 3HAHUS O KUBOU MPUPOJE, €€ OTIUUUTEIBHBIX IPU3HAKAX — YPOBHEBOM
OpraHu3allii W 53BOJIOIMH, CO3Ja€T YCJIOBUS JUIs: IMO3HAHMS 3aKOHOB JKMBOW IMPHUPOJIBI,
¢dopmupoBaHus (YHKIHMOHAIBHON I'PaMOTHOCTH, HAaBBIKOB 3/I0pOBOro M 0Oe3omacHoro obpasza
KHU3HH, IKOJIOTHYECKOTO MBIIUIEHUS, IEHHOCTHOTO OTHOILIEHUS K XKHBOM MPUPOJIE U YETIOBEKY.

Bonpioe 3HaueHue OHOJOTUS UMEET TaKXKe Ui pEeHIeHWs BOCHUTATEIbHBIX U
pa3BUBAIOIIMX 3a/1a4 CpeAHEro obuiero oopa3oBanus, conranuzanuu odyuaromuxcs. Vzyuenue
ouonorun oOecrieunBaet yCIIOBHUS TUTST dbopMupoBaHus MHTEIJICKTyalbHbIX,
KOMMYHHKAITIOHHBIX W WH(GOPMAIMOHHBIX HABBIKOB, 3CTETHYECKOW KYIBTYpPBI, CIIOCOOCTBYET
WHTETrparui OMOJOTMYECKUX 3HAHWUW C TMPEICTaBICHUSIMH M3 APYTrUX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, GU3UKH, XUMUU U reorpadun. HazBaHHbIE MOJI0KEHHS O TPeIHA3HAYCHUH Y4eOHOTO



npeaMera «buonorus» CcoOCTaBWIM OCHOBY JUIsl ONpPENENEHUA MOAXOJ0B K OTOOpy M
CTPYKTYPUPOBAHUIO €TO COJIEPIKAHMSI, IPEACTABICHHOTO B IPOrpaMMe 10 OMOJIOTHH.

OTt60p conepkanus yaeOHOTo TipeameTa «buonorus» Ha 6a30BOM YPOBHE OCYIIECTBIIEH C
MO3UIMNA KYJIBTypOCOOOPa3HOTO TMOAX0Ja, B COOTBETCTBHUH C KOTOPHIM OOYYarOIIMUEcs AOJKHBI
OCBOUTH 3HAHMS M YMEHHS, 3HAUYMMBbIC JUIS (POPMHUPOBAHUS OOLICH KyIbTYpHI, ONpPEIEIISIONIIe
a/IcKBaTHOE IIOBEJICHUE YEJIOBEKa B OKpPYXKAIOIIEW HPUPOIHOHN cpene, BOCTpeOOBaHHbIE B
MTOBCETHEBHOM KU3HU U MPAKTUICCKOU NesTebHOCTH. Oco00e MECTO B 3TOU CHCTEME 3HAHHIA
3aHMMAIOT DJIEMEHTBl COJEpXKaHHs, KOTOpbIe CIy)XaT OCHOBOM i  (popMHUpOBaHUS
IIPEJICTAaBICHU O COBPEMEHHOW €CTECTBEHHO-HaydYHON KapTMHE MHUpa M LEHHOCTHBIX
OpHEHTALMX JIMYHOCTH, CLIOCOOCTBYIOIIUX T'YMAHU3aMU ONOJIOTMYECKOTO 00pa30BaHuUs.

CTpyKTypHpOBaHHE COJEpXKaHHS Y4eOHOTO Marepuana B IporpaMMme IO OHOJIOTHH
OCYILIECTBJIEHO C Y4€TOM MPUOPUTETHOIO 3HAYEHUS 3HAHMN 00 OTIMYUTEIBHBIX OCOOEHHOCTSIX
KUBOW TIPUPOJBI, O €€ YPOBHEBOM OpraHW3allMd M HBOJIOLMU. B COOTBETCTBMHM C ITUM B
CTpYKType ydueOHOTro npeamMera «buoyorush» BbIAEIEHBI CIEAYIOUINE COAEpKaTeIbHbIE JTMHUU:
«buonorus xak Hayka. MeTopl HaydHOTO NO3HaHUS», «KieTka kak Ononorudeckas cuctemay,
«Opranusm Kak Ouonoruyeckas cucremay, «CrucreMa U1 MHOrooOpa3ue OpraHuYecKOro MHUPay,
«OBOJIIOLINS KUBOU IPUPOJIBD», « IKOCUCTEMBI U TIPUCYIIIUE UM 3aKOHOMEPHOCTHU.

Henp uzydyenuss ydeOHoro mnpeamera «buosiorus» Ha 0a30BOM ypOBHE — OBJIAJCHHE
0oOyyaroUMMUCS 3HAHUSAMU O CTPYKTYPHO-(DYHKIIMOHAJIBbHON OpraHu3aliy >KUBBIX CHCTEM
Pa3HOTO paHTa ¥ MPUOOPETEHHE YMEHHUI WCIIOIh30BaTh ATH 3HAHUS JIJISl TPAMOTHBIX JICHCTBUI B
OTHOIIIEHUH OOBEKTOB KUBOU MPUPOIBI M PEIICHUS PA3TUIHBIX )KH3HEHHBIX MTPOOJIEM.

JlocTkenne 1enu u3ydeHuss ydeOHoro mnpenmera «buosnorus» Ha 0a30BOM ypoOBHE
obecrnieunBaeTcs pelIeHueM CIIEeIYIOIINX 3a/1ay:

OCBOCHHE OOYYaIOIIMMHUCA CHCTEMbl 3HAHUW O OHOJOTUYECKUX TEOPHSX, YUCHHUSX,
3aKOHAX, 3aKOHOMEpHOCTSAX, THUIOTe3aX, IMpaBHJaX, CIYKAIIUX OCHOBOW ISl (pOpMHUpPOBAHUS
MPE/ICTaBICHUM O EeCTEeCTBEHHO-HAyYHOW KapTHHE MHUpPA, O METOJaX HaydyHOTO I03HAHUS,
CTPOEHUHM, MHOTOOOpa3suu M OCOOCHHOCTSX MUBBIX CHCTEM pPa3HOTO YPOBHSI OpraHU3aluy,
BBIJAIOIINXCS] OTKPBITHSIX M COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTUY;

¢dbopMupoBaHre y OOy4aloNIMXCSl MO3HABaTENIbHBIX, WHTEIIEKTYyaJbHBIX U TBOPYECKHX
CIOCOOHOCTEH B Ipolecce aHalIM3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJIOTUM HAYYHBIX B3TJISAOB,
UJeH U MOAX0/I0B K U3YUEHUIO KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3alluy;

CTaHOBJIEHHE Yy OOydaromuxcsi oOuieil KyabTyphl, (YHKIHOHAIBHOW TI'PaMOTHOCTH,
pa3BUTHE YMEHHI OOBSACHATH U OLIEHUBATH SBJICHUS OKPYXKAIOIIETO MUpPA >KMBOW MPUPOIbI Ha
OCHOBAHUU 3HAHUU U OTBITA, IOJIYYECHHBIX IPU U3YyYEHUH OUOJIOTHH;

¢dbopmupoBanue y 0OOy4aromMXCs YMEHUN WIUTIOCTPHUPOBATH 3Hau€HUE OMOJIOTHYECKHX
3HAHUA B TPAKTUUYECKOW MESATENbHOCTH 4YENOBEKa, PA3BUTHH COBPEMEHHBIX MEIUIIUHCKUX
TEXHOJIOTUH U arpoOHOTEXHOJIOTHIA;

BOCIUTaHHE YOEXKJAEHHOCTH B BO3MOXKHOCTH IIO3HAHUS YEIOBEKOM >KHMBOM MPUPOIBI,
He00X0IMMOCTH OEpPEeKHOTO OTHOLICHHSI K HEM, COONIIOIEHUS] 3TUYECKUX HOPM IMPH IPOBEICHUH
OMOJIOTMYECKUX HCCIIeI0BaHUT;

OCO3HAHHE LIEHHOCTH OMOJIOTUYECKUX 3HAHWM ISl TIOBBIIICHHUS] YPOBHSI SKOJOTHYECKON
KYJIBTYpBI, U1 (GOPMHUPOBAHMSI HAYYHOTO MUPOBO33PEHUS;

MPUMEHEHHE TPUOOPETEHHBIX 3HAHUW M YMEHUU B TIOBCETHEBHOM >KM3HU JUISI OLIEHKH
MOCIIE/ICTBUI CBOEH JEATENbHOCTH O OTHOLIEHHIO K OKpYXKarolled cpene, COOCTBEHHOMY
3JI0pOBBIO, 000CHOBaHME U COOMIOAEHUE Mep MPOPUIAKTUKN 3a00I€BaHUH.

B cucreme cpennero obuiero obpasopanus «buonorusy, usydaemas Ha 6a30BOM ypOBHE,
ABIIAETCS 00s3aTeNbHBIM Y4€OHBIM MPEIMETOM, BXOSIINM B COCTaB MPEIMETHON 001acTu
«EcTecTBEHHO-HAYYHBIE TPEAMETHD.

Jns u3yueHuss OMOJIOrMM Ha 6a30BOM YpOBHE CPEJHEro o01iero oopa3oBaHUs OTBOJHUTB
10 knacce — 34 yaca (1 gac B Henelno).



COJEP/KAHUE OBYYEHUA
10 KJIACC

Tema 1. Bnosorus kak Hayka.

buonorus kak Hayka. CBsi3b OHMOJIOTMH C OOIIECTBEHHBIMU, TEXHHYECKHUMH WU JIPYTUMHU
€CTECTBCHHBIMU HayKaMHu, (QWIOCOPHUEH, ITHKOW, ICTETUKOH | mpaBoM. Poib Owonoruu B
(bopMUpPOBaHUN COBPEMEHHOW HAay9IHOU KapTHHBI Mupa. CHcTemMa OMOJIOTHYECKUX HAYK.

MeTo1bl T03HAHUS KUBOM NMPHUPObI (HAOIIOAEHNE, IKCIIEPUMEHT, OIIMCAHUE, U3MEPEHUE,
KJIacCU(UKAIUsI, MOJICTUPOBAHUE, CTATUCTHYECKAss 00pabOTKa JaHHBIX).

JdemoHcTpaumnu:

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

Tabnuibl U cxembl: «MeToIbl TO3HAHUSI JKUBOW TTPUPOIBI.

JlabopaTopHble 1 IpaKTHYeCKUE PadoThI:

[Ipaktnueckas pabGotaNe 1. «Mcmonp3oBaHME pa3IMYHBIX METOJOB IPH H3YYEHUU
OMOJIOTUYECKUX 0OBEKTOB.

Tema 2. J)KuBble cuCTeMbI H HX OPTraHU3aL M.

XKusble cuctembl (OMOCUCTEMBI) KaK IpeaMeT u3yueHus Ouosiornu. OTiHuue KUBBIX
CUCTEM OT HEOPraHU4ECKON MPHUPOJIbIL.

CpoiicTBa OmocucteM W HX pa3HooOpaswe. YPOBHH OpraHu3aiid OHOCHCTEM:
MOJICKYJSIPHBIA,  KJIETOYHbI,  TKAHEBBIM, OpPraHU3MEHHBIA,  MOMYJSIIUOHHO-BUIOBOM,
HKOCUCTEMHBIN (OMOTe01IeHOTHUECKUI), OMOC(hEepHBIH.

JdemoHncTpaumnu:

Tabmuibl 1 cxembl: «OCHOBHBIC TPU3HAKH )KU3HW», « Y POBHU OpraHU3AINH KHUBOU
MIPUPOJIBI».

O6opynoBanue: moaens moJiekynsl JJHK.

Tema 3. XuMH4ecKnii COCTaB M CTPOEHHE KJIETKH.

XVUMHAYECKUN  COCTaB  KJICTKHM.  XMMHYECKHE  DJIEMEHTBHI: MaKpOIJIEMEHTHI,
MHKpPO3JeMEHThI. Bosla 1 MUHEpanbHbIE BEIECTBA.

@yHKIMK BOJbI M MHUHEpalbHBIX BelecTB B KieTke. [loaaepikaHne OCMOTHYECKOTO
OanaHca.

benku. CoctaB u crpoenue 0enkoB. AMUHOKHCIOTHI — MOHOMEPHI OeskoB. HezameHnumebie
U 3aMEHHMMbIE aMHUHOKHCIOTHI. AMHHOKHCIOTHBIM COCTaB. YPOBHHU CTPYKTYpbl O€IKOBOM
MOJIEKYNbl (NepBUYHAs, BTOPHYHAS, TPETUYHAs M YETBEPTHUYHAS CTPYKTypa). XHUMHUYECKUE
cBolicTBa 0enKoB. bronornueckue GpyHKIMM OEIKOB.

®epMeHThl — Ouosornueckue karamuzaTtopbl. CTpoeHue QepMeHTa: aKTUBHBIA LIEHTD,
cyOctpatHas cneuuduunoctb. Kodepmentsl. Butamunel. Otnuums  QepMeHTOB  OT
HEOPraHUYECKUX KaTajau3aTopos.

YrneBopl: MOHOCAaxapuIbl (TI0K03a, pubo3a u ne3okcuprbo3a), aucaxapuibl (caxaposa,
JaKTo3a) U MoJucaxapuibl (Kpaxmal, TIUKOTEH, Ie/Ulono3a). buonorundeckue GyHKIUH
YIJI€BOJIOB.

Jlunuapl:  Tpurnuuepuasl, Qoconaunuapl, crepouasl. ['mapoduabHO-TUAPOPOOHBIE
cBoiictBa. buonoruueckue ¢yHkiun aunuaoB. CpaBHEHUE YIJIEBOJOB, OEIKOB U JIMIUAOB KaK
VCTOYHUKOB YHEPIUHU.

Hyxneunnossie kucnotsl: JIHK u PHK. Hykneornasl — MOHOMEpBI HYKJIEHHOBBIX KHUCIOT.
Crpoenne u ¢ynkuuu JIHK. Crpoenne m ¢ynkumun PHK. Buasr PHK. AT®: crpoenue u
GyHKIHH.

uronorua — Hayka o kierke. KinerouHas teopus — NpuUMeEp B3aUMOJEHCTBUS HIEH U
(akTOB B HAYyYHOM NO3HAHUHU. METO bl U3y4EeHUS KIETKH.

Knerka kak nenoctHas xuBas cucreMa. O0mue npu3Haky KJIETOK: 3aMKHYyTasi HapyxHast
MeMmOpana, mojnekynsl JIHK kak renernyeckuit anmapar, cucteMa cuHTe3a Oelka.



Tunel KIETOK: JykapuoTHyeckas M Hpokapuotudeckas. (OCOOEHHOCTH CTPOEHMS
MpoKapuoTHIECKO# kieTku. Kiierounas crenka 6akrepuii. CTpoeHHEe SyKapUOTHIECKON KIICTKH.
OCHOBHBIE OTJIMYHSI PACTUTEIILHON, )KUBOTHOM U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAsl CTEHKA, TJIMKOKAIUKC, WX (YHKIUH.
[Ina3marnyeckass memOpana, e€¢ cBoiictBa M ¢yHkuuu. LluTomnazma u e€ OpraHoupsl.
OnnomemOpanubie opranouasl kietku: JIIC, anmapar ['onbmku, mu3ocoMbl. [loryaBToHOMHBIE
OpraHoujibl KJIETKM: MUTOXOHJpPUH, IAacTUAbL. IIpomcxoxkneHune MUTOXOHAPUN W IUIACTU.
Bunpl mitactun. HememOpaHHbBIE OpraHOUIBI KIIETKH: pUOOCOMBI, KJICTOUHBINA [EHTP, LIEHT PHOJIH,
PECHUYKH, KT'yTUKH. DYHKIIUU OPraHOUIOB KJIETKU. BritoueHusl.

Anpo — perynsTopHblil LeHTp KiaeTku. CTpoeHue sijipa: saaepHas 000Ji0uKa, KapuoIiazMma,
XpOMAaTHH, AJIPHIIIKO. XPOMOCOMBI.

TpaHcnopT BeliecTB B KIETKE.

JdemoncTpaumnu:

[Hoptpetsl: A. JleBenryk, P. I'yk, T. lIsann, M. lllneiinen, P. Bupxos, k. YorcoH, @.
Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

Huarpammbl:  «PacnpenesieHHe XUMHYECKHMX DJIEMEHTOB B  HEXHUBOW  MPUPOJACH,
«PacrnpeneneHne XMMUUECKUX 3JIEMEHTOB B )KHUBOM MIPUPOAE».

Tabmuupr u cxemsl: «llepuomuyeckas Tabmuia XUMHUYECKUX IJIEMEHTOBY», «CTpoeHHe
MOJIEKYJBI BOJIbD», «bruocunres 6enka», «CTpoeHne MoJiekyibl 6enka», «CtpoeHue pepmeHTay,
«Hyxneunossie kucnotel. JJHK», «Ctpoenune monexynst AT®», «CTtpoeHue sykapuoTHUYECKON
KIETKW», «CTpOEHUE >KMBOTHOM KIETKH», «CTpOEHUE paCTUTENIbHON KIETKW», «CTpoeHue
MPOKAPUOTHUYECKON KIETKH», «CTpOCHHE SApa KIETKW», «YTIEBOIAbIY, «JIumuapn.

OOGopymoBaHue: CBETOBOW MHMKPOCKOI, O0OpYyIOBaHWE MJIsi TPOBEACHHS HAOIIOICHUH,
M3MEpEeHUH, HKCIEPUMEHTOB, MUKPOIIpENapaThl PaCTUTENbHBIX, KUBOTHBIX M OaKTepUaIbHBIX
KJIETOK.

JlaGopaTopHble U IpaKTUYecKue padoThbl:

JlaGopatopnast padotra Ne 1. «M3ydeHue KaTaaMTUYECKOW aKTUBHOCTH (DepMEHTOB (Ha
MpUMepe aMUIa3bl WK KaTaiasbl)y.

JlaGopatopnass pabota Ne 2. «M3ydeHue CTpOeHUs KJIETOK pPACTECHUH, KUBOTHBIX H
OakTepuil 01 MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIPENapaTax U UX OMHUCAHUE).

Tema 4. ’KuznenesiTeJLHOCTh KJIETKH.

OO6meH BemiecTB, WM MeTabomm3M. AccuMWsIus  (IUIACTUYECKUM OOMEH) W
TUCCUMMIIALUSA (PHEpreTuuecKuit 0OMeH) — JIBe CTOPOHBI €UHOT0 Mpolecca MmeTabonusma. Ponb
3aKOHOB COXPAHEHHUS BEUIECTB M SHEPTUU B IOHUMAHUH METa00IN3Ma.

Tumnbel oOMeHa BemecTB: aBTOTpOGHBIN W rerepoTpodHsbiid. Posb depmeHTOB B 0OMEHe
BEILIECTB U MPEBPAILLEHNUN SHEPTUU B KIIETKE.

®ortocunre3. CperoBas u TeMmHOBas ¢a3bl (orocunre3a. Peakuuu ¢orocunTesa.
D¢ddextuBHOCTD PoTOCHHTE3a. 3HAUeHUE HOTOCHHTE3a IS KU3HU Ha 3emiie. BrnusHue ycnopuii
cpenbl Ha (POTOCUHTE3 M CIIOCOOBI MOBBIIIEHUS €T0 MPOTYKTUBHOCTH Y KYJIbTYPHBIX PaCTECHHI.

XeMocuHTe3. XEeMOCHUHTE3UPYIOIIUe OakTepuu. 3HAUCHHE XEMOCHHTe3a IS KU3HU Ha
3emuie.

DHepretuyeckuii oO6MeH B  kieTke. Pacmiernyienue  BelIECTB, BbIACICHHE U
aKKyMYyJIHUPOBaHHE SHEPTUU B KJIETKE. DTarbl dSHEpreTuyeckoro oomena. I 'mukonus. bpoxkenue u
ero Buabl. KuciopogHoe OkucleHHEe, WIM KIETOYHOE AblxaHHe. OKUCIUTEIBHOE
dochopumiposanue. IPHEKTUBHOCTH SHEPTETUUECKOTO OOMEHA.

Peakium martpuuHoro cuHte3a. [‘eHermueckas uHdopmanus u JHK. Peammuzauums
reHeTUYeCKON MHpopMaIuu B KIETKe. [ eHeTHYeckuil Ko U ero cBoiicTBa. TpaHCKpUNIIUS —
Matpuunblii cuate3 PHK. Tpaucnsuust — Ouocunte3 6enka. Dramnbl TpaHncisiun. KoaupoBanue
aMHHOKUCIIOT. Posib pubocoM B GuocuHTe3e Oernka.

Hexnerounsle ¢opmbl XKu3HU — BUpychl. Mctopust otkpeitusi BupycoB (. W.
HBanoBckmit). OCOOEHHOCTH CTPOEHUS M )KU3HEHHOTO IMKIa BUpycoB. bakreprodaru. bonesnn



pacTeHuil, )KUBOTHBIX M YEJIOBEKa, BhI3bIBAEMbIEC BUpycaMu. Bupyc nmmyHoaedunTa yemoBeka

(BUY) — BosOymutens CIIMJla. OOpaTHas TpaHCKpUNIUS, peBepTaza © HHTErpasa.
[MpodunakTrka pacpoCcTpaHEHUSI BUPYCHBIX 3200 ICBaHHIA.
JdeMoHcTpanum:

[Hoptpetsr: H. K. Konbuos, /1. U. IBanoBckui, K. A. Tumupsizes.

Tabmumer  w cxembl: «Tunmbel  muTaHus», «Metabomm3m»,  «MUTOXOHAPHUSY,
«QHepreTuueckuil ooMen», «Xnopormiact», «Porocunresn, «Crpoenue JJHK», «Ctpoenue u
¢byHkumonupoBanue reHa», «CuHTe3 Oenka», «leHermyeckudd  Kom», «Bupyce»,
«bakrepuoparn», «Crpoenne wu ku3HeHHblid 1wk Bupyca CIIWJla, OGakxrepuodaray,
«Pennukanus JJHK».

Ob6opynoBanue: moaenu-ammukanuu «Yasoeune JJHK u Tpanckpunums», «buocunres
6enka», «CTpoeHue KIeTKn», Moaenb cTpykTypsl JJHK.

Tema S. PasMHOXkeHHe U MHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KneTounslii 1ukn, win >KU3HEHHbIM IMKI KieTku. MHTepdaza m mutos. [lpoueccsl,
nportekamomue B uHTepdaze. Perumkanus — peakuus matpuuydoro cunte3a JJHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIM HAa0Op — KapuOTHM. J[UTIOMIHBIA W TaIIOUAHBIA XPOMOCOMHBIE
Habopel. XpomaTtuel. [uTonornueckre OCHOBBI Pa3MHOKEHUS M WHAMBUAYAJIBHOTO Pa3BUTHS
OpraHNU3MOB.

Henenne knetkn — muto3. Cramgum muroza. [Ipomeccel, mpoucXoasiive Ha pas3HbBIX
CcTaIusaX MATO3a. bronorndeckuii CMBICT MHTO3a.

[Iporpammupyemasi ru0enb KIETKH — alomnTo3.

@opMBl  pa3MHOXKEHHSI OpraHu3MoB: Oecronoe U 1moJoBoe. Buasl  Gecronoro
Pa3MHOXKEHHUSI: JIeJIeHHE HaJlBOe€, NMOYKOBAHUE OJIHO- U MHOTOKJIETOYHBIX, CIIOpoOOpa3oBaHUE,
BEreTaTUBHOE pPa3MHOKEHHE. VCKyCCTBEHHOE KIOHHPOBAHHE OPraHU3MOB, €r0 3HAYCHUE Ul
CEJICKIINH.

[TonoBoe pa3zMHOXKEHHE, €0 OTIUYHS OT OECIOJIOTO.

Meiio3. Cranguu menosa. Ilpomecchl, mpoucxoadiive Ha cTagusax Meio3a. IloBenenue
XpoMocoM B Meito3e. Kpoccunrosep. buonornueckuii cMbICII U 3HaYEHUE ME03a.

I'ameTorenes — mpouecc 00pa30BaHMsl MMOJIOBBIX KJIETOK y KUBOTHBIX. [100BBIE Kee3bl:
CEMEHHUKU M sMYHUKU. OOpa3zoBaHME U Pa3BUTHE IOJIOBBIX KIETOK — raMeT (CHepMaTo30HI,
AWLEKIeTKa) — cHepMaToreHe3 M oBoreHe3. (OCOOEHHOCTH CTPOEHHUS SHIEKIETOK U
cnepmaro3onioB. Omionotsopenue. [lapreHorenes.

NunuBuayanpHOe pa3BUTHE (OHTOTEHE3). OMOpHOHAIBHOE pa3BUTHE (IMOpPHOTEHE3).
Otanbl SMOPHOHAIBHOIO pPa3BUTHs Y IO3BOHOUYHBIX >KMBOTHBIX: JpOOJICHHE, TacTpyJIsALus,
opraHoreses. IloctamOpuonansHOoe pa3BuTHe. THIBI TOCTAIMOPUOHAIBHOIO Pa3BUTHSL: MPSAMOE,
HenpsMoe (JIMYMHOYHOE). BnusHue cpeapl Ha pa3BUTHE OPraHU3MOB, (DAKTOPBI, CHOCOOHBIE
BBI3bIBAaTh BPOXKIEHHBIE YPOJICTBA.

Poct n passutue pacreHuil. OHTOreHe3 UBETKOBOIO PACTEHHUS: CTPOECHUE CEMEHH, CTaIUH
pa3BUTHS.

JdemMoHcTpanum:

Tabnuuel u cxemsl: «POpMBI pa3MHOKEHHSI OPraHU3MOBY, «J[BOHHOE OIIOAOTBOPEHUE Y
LBETKOBBIX pacTeHuil», «BereratuBHoe pa3MHOXKEHHME pacTeHui», «JleneHue  KIETKU
Oakrepuit», «CTpoeHHe MOJOBBIX KIETOK», «CTpoeHne XpoMocoMbl», «KieTouHbIi 1K,
«Permmmukanusa JJHK», «Muros», «Meios», «lIpsmoe u Henpsimoe pazButue», «l'amerorenes y
MJIEKOTIMTAIOIINX U YEJIOBEKa», «OCHOBHBIE CTAaJAUN OHTOTCHE3A).

O6opynoBaHue: MUKPOCKOT, MUKpompenaparsl «CrnepMaTo30uabl MIIEKOIMTAIOIIETOY,
«Sliinexnerka MieKonuTaromero», «KapuokuHes B KIETKaXx KOPELIKAa JIyKa», MarHUTHas
Mojienb-anmukanus «Jlenenue kinerkny», monens JJHK, Moaens metadazHoit XpoMoCOMBI.

JlabopaTopHble U IpaKkTHYeCKHe padoThI:

JlaGopatopHnast pabota Ne 3. «HabmrogeHne MUTO3a B KJIETKaX KOHYMKA KOpEIIKa JIyKa Ha
TrOTOBBIX MUKpOIIpENapaTax.



Jlaboparopuass pabora Ne 4. «V3yueHue CTPOCHHUS TMOJIOBBIX KIETOK HA TOTOBBIX
MHKpOIIpenaparax.

Tema 6. HacsiecTBeHHOCTh M H3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeruku. HMcropus pa3BuTus reHeTHKUA. Pojib mUTONIOTMM U
SMOPHUOJIOTUN B CTAHOBJICHUU T€HETUKH. BKiIal pOCCHIICKIX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE
FeHEeTUKH. MeToapl TeHEeTUKH (THOPHUI0IOTHYECKUH, IUTOTCHETUYECKUM, MOJICKYJISIPHO-
reHeTudeckuii). OCHOBHBIC TEHETHUECKHE MOHATHA. [ eHeTHUecKkasi CHMBOJIMKA, UCIIOJIb3yeMasl B
CXEeMax CKpELIUBaHUM.

3aKOHOMEpPHOCTH  HACJIeIOBaHMUsI ~ NPHU3HAKOB, ycTaHOBJIeHHble [.  Mennenem.
MonoruOpuaHoe CKpeniuBaHue. 3aKOH eIMHO00pa3us THOPUIOB TIEpPBOTro MOKoJIeHwMs. [IpaBwio
JOMUHUPOBaHUS. 3aKOH pacIIEIJICHUsT MpU3HAKOB. ['umore3a uuctoThl ramer. [lonHoe wu
HETIOJIHOE TOMUHUPOBAHUE.

JurunbpugHoe CKpelmuBaHue. 3aKOH  HE3aBHUCHUMOTO  HACJIECJIOBAHHMS  MPU3HAKOB.
[utoreHeTH4YeCKNE OCHOBBI JTUTHOPUIHOTO CKpEUIMBAHUS. AHAIM3UPYIONIEE CKpEIIMBaHUE.
Hcnonp3oBanne aHAIM3UPYIOMIETO CKPEITUBAHUS YIS OTIPEICIICHHS TeHOTHUIIA 0COOM.

CuerieHHoe HacieoBaHue Tmpu3HakoB. Pabora T. Moprana 1o cuenjgeHHOMY
HacJe0BaHuIo TeHOB. HapylieHue ClierieHusl TeHOB B pe3ysibTaTe KPOCCHHTOBEPA.

XpOoMOCOMHas TEOPHS HACJIEICTBEHHOCTHU. | €eHeTHUeCKHe KapThl.

I'eneTuka noma. XpoMOCOMHOE ONpENEIeHUE Moa. AyTOCOMBI U IOJIOBBIE XPOMOCOMBI.
l'omorameTHele W TeTeporameTHbIe OpraHu3Mbl. HaciemoBaHme TPHU3HAKOB, CIETUICHHBIX C
TTOJIOM.

N3menunBocTh. Buibl H3MEeHYHBOCTH: HEHACIICACTBEHHAS U HACIEACTBEHHAsA. Posib cpesbr
B HEHACJICJICTBEHHOM W3MEHUYMBOCTH. XapaKTePUCTHUKA MOIU(PHUKAITMOHHON W3MEHUYHUBOCTH.
Bapuanuonsslii psg U BapuanioHHas kpuBasg. Hopma peakuum npusHaka. KonuuecTBeHHbIE U
KauyeCTBEHHbIE TPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOAU(PUKAIIMIOHHON U3MEHUNBOCTH.

HacnenctBenHnas, uiaM reHOTHINYECKas, U3MEHUNBOCTh. KOoMOWHAaTHBHAS M3MEHUYHUBOCTD.
Meiio3 W MOJOBOM TpomecC — OCHOBA KOMOWHATHMBHOW W3MEHUYMBOCTH. MyTalrmoHHas
M3MEeHUMBOCTh. Kiaccudukanuss MyTauuid: TEeHHbIE, XPOMOCOMHBIE, T€HOMHbIe. YacTtoTa u
MPUYMHBI MyTaluid. MyrtareHHble (akTopbl. 3aKOH TOMOJIOTUYECKHUX PSAJOB B HACIEACTBEHHOM
n3MenunBoctu H. M. BaBuiosa.

BuesnepHas HacneCTBEHHOCTh U U3MEHYHUBOCTb.

I'enetuka uenoseka. Kapuotun uenoBeka. OCHOBHBIE METOJbl T€HETUKH YEJIOBEKa:
reHealoTHYecKuii, ONM3HEIOBbIM, LUTOTEHETHYECKUH, OHOXMMHYECKUN, MOJIEKYISIPHO-
reHetudyeckuid. COBpEMEHHOE OIpEeNeICHHEe TE€HOTHUNA: IOJHOTE€HOMHOE CEKBEHUPOBAHHUE,
reHOTUIIMpOBaHue, B ToM uucie ¢ nomoinbto [1[P-ananu3a. HacneacrBennnle 3a0osieBaHus
YyeloBeKa: TeHHble O0oje3Hu, OOJEe3HW C HACJIEACTBEHHON MpenpacrojoXeHHOCTHIO,
XpoMocoMHbIe Oone3Hu. CoMarudeckue U TeHepaTuBHble MyTaluu. CTBOJOBBIE KIETKH.
[TpuHIMMIB 310pOBOTO 00pa3a *KU3HU, TUATHOCTUKH, MPO(PUIAKTUKI U JICUEHUS M€HETHYECKUX
Oone3nell. Menuko-reHeTH4ecKoe KOHCYIbTUPOBaHHME. 3HAUECHUE MEIUIMHCKON TeHETHKU B
MPeIOTBPAILIEHUH U JICYCHUN TeHETUYECKUX 3a00JIeBaHUI YeI0BeKa.

JdemMoHcTpanum:

[optpetst: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-
Pecosckuii, H. 1. BaBuios.

Tabmuiel u cxembl: «MOHOTHOPUTHOE CKPEUIUBAHUE M €T0 ITUTOrC€HETUYECKask OCHOBAY,
«3aKOH pacUIeIUIeHUsI M €ro IUTOT€HETHYeCKass OCHOBa», «3aKOH YHUCTOTHI TraMeT»,
«durubpunnoe ckpemmBaHue», «lluronormdeckue OCHOBBI TUTHOPHIHOTO CKpPEUIUBAHUS,
«Merno3s», «B3anMoecTBUE AJIIEIBHBIX T'€HOBY, «I €HEeTUYEeCKHEe KapThl PACTEHHUM, >KMUBOTHBIX
U 4denoBeka», «['eHeTnka moisia», «3aKOHOMEPHOCTH HAcClIeIOBAaHUs, CUEIUIEHHOTO C TMOJOMY,
«KapuoTunsl uenoBeka U KUBOTHBIX», «Bumbl wu3MeHuuBOCTH», «MoOaUpHUKAITMOHHAS
M3MEHUMBOCTHY, «HacnenoBanue pesyc-gpakropa», «'eHeTHKa Tpymm KpoBuy», «MyTallmOHHAS
W3MEHYUBOCTHY.



O6opynoBanue: Mojenu-anIumKanuu «MoHOTHOpUIHOE CKpemuBanue», «HemomHoe
JOMHHUpOBaHME», «JlurnbpuaHoe ckpeunuBanuey, «llepekpéct XpomMocom», MHKPOCKON H
MuKkpomnpenapar «Jpo3zodwmina» (Hopma, Myranuu (HOpMbl KPBUILEB U OKPACKU Teja), Tepoapuit
«I'Opox MOCEBHOW.

JlabopaTopHble M IpaKTHYeCKUE PadoThI:

JlabopaTtopnast pabota Ne 5. «M3y4yeHue pe3yabTaTroB MOHOTUOPUAHOTO U AUTHOPUIHOTO
CKPCIIUBAHUS Y JP030(UIBI HA TOTOBBIX MUKPOIIPEIapaTaxy.

Jlaboparopuas padora Ne 6. «M3ydueHre MOAH(PUKAIIMOHHOW U3MEHUYUBOCTH, TIOCTPOCHUE
BAPUALIMOHHOTO PsAJIa ¥ BapUALMOHHOW KPUBOW.

JlaboparopHas pabora Ne 7. «AnHamu3 wmyramuil y Jpo3oduibl Ha TOTOBBIX
MHKpOIIpenaparax.

[MpakTuaeckas padora Ne 2. «CocTaBiieHHe U aHAIN3 POJIOCIIOBHBIX YEIIOBEKAY.

Tema 7. Cesiekuusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa U mpoliecc. 3apokJICHHE CEIeKIMU U JoMecTukamus. Yuenue H. U.
BaBunoBa o 1eHTpax TPOUMCXOXKACHHS M MHOTOO0Opa3usi KyJIbTYpHBIX pactenuil. LleHTpbr
MPOUCXOKACHUS JOMAIIHUX KUBOTHBIX. COpPT, MOpOJIa, IITAMM.

CoBpeMeHHBIE METOJbI CEJIEKIIMU. MacCOBBIM M MHANBUIYATbHBIH OTOOPHI B CEJIEKIIUU
pacTeHud U KUBOTHBIX. OIIEHKA dKCTephepa. BIM3KOpoICTBEHHOE CKpeIUBaHUEe — MHOPUIUHT.
Uucrass nuausa. CkpemuMBaHWe YUCTBIX JHHUH. ['ereposuc, wunum THOpWHAS  CHJA.
Hepoacteennoe ckpemuBanue — ayrOpuauHr. OtmanéHHas tuOpuau3anus W e€ yCIeXu.
HckyccTBEHHBI MyTareHe3 W MOJYYEHUE MOJIUIUIONAOB. J[OCTHKEHHS CENeKUHMH PaCTeHUH,
YKUBOTHBIX U MUKPOOPTaHU3MOB.

buoTtexHonorus kak oTpaciab NPOU3BOACTBA. ['€HHAas HWHKEHEpHUs. OTalbl CO3IaHUS
pekomOunantHor JIHK w Tpancrennbix opranusmoB. Kierounas wumkenepus. Kierounsie
KyJlIbTypbl. MUKpPOKJIOHAJIBHOE pa3MHOXKEHUE pacTeHuil. KIoHMpoBaHre BBICOKOIPOYKTUBHBIX
CEIbCKOXO3SUCTBEHHBIX OPraHW3MOB. OKOJIOTHUECKHE U JdTHYeckue mpoodnemel. MO —
TFeHEeTUYECKU MOAU(ULIMPOBAHHBIE OPraHU3MBI.

JleMoHCTpauu:

[Toptpetsr: H. . BaBunos, . B. Muuypun, I'. /I. Kapneuenko, M. @. MBaHOB.

Tabmuipel u cxembl: kapta «LleHTpbl HTPOMCXOXKIEHUS W MHOro0o0pasusi KyJIbTYPHBIX
pactenuii», «llopoasl moMamHuUX KXUBOTHBIX», «CopTa KyJbTYPHBIX pAacTeHHI», «OTnanéHHas
rubpunmzamnus», «Pabotel akagemumka M. @. HWBanoBay, «llomumnonmus», «OOBEKTHI
ouorexHonorun», «Kierounele KynbTyphl U KIOHHpoBaHUE», «KOHCTpyHpoBaHHE U MEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MYJISDKH IUJIOJIOB U KOPHEIUIOAOB AMKUX (OPM M KyJIbTYpPHBIX COPTOB
pactenuii, repbapuii «CenbCKOX035UCTBEHHbIE PACTCHUS.

JlaGopaTopHble H IPaKTHYeCcKUe padoThI:

Okckypcusi«OCHOBHBIE METOJBI M JIOCTHXKEHHUSI CEJICKIIMM PACTEHUN U KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (epMy, COPTOUCHBITATENbHBIM y4acTOK, B TEIUIMYHOE
XO035IICTBO, 1a00OpaTOPHUIO arpOYHUBEPCUTETA HIIM HAYYHOTO LIEHTPA)».



[VNTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHA ITPOI'PAMMBI I1O0 BUOJIOTMU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

Cornacho ®I'OC COO, ycraHaBIuMBalOTCS TpeOOBaHMS K pe3ylbTaTaM OCBOEHUS
00y4aromuMUCs MPOrpaMM CpPEeIHETo 00IIero oopa3zoBaHus: JTUYHOCTHBIM, METAPEIMETHBIM H
IMPECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JNMYHOCTHBIX pE3yJbTAaTOB OCBOEHUS NpeaMeTa «bHOJIOTHS» BBIIEIEHBI
CIICAYIONINE  COCTABJISIIOIIME: OCO3HAHHE OOYYArOIIMMHKCS  POCCHHCKOW  TpakIaHCKOH
UJICHTHYHOCTH — TOTOBHOCTH K CaMOPAa3BHTHIO, CaMOCTOSTEIBHOCTH W CaMOOTIPEICIICHUIO,
HaJIMYUEC MOTHUBAIIMU K 06yqu1/1}0 6I/IOJ'IOFI/II/I, OCJICHAINIPAaBJICHHOC PAa3BUTHC BHYTPCHHUX
yOEXeHUI JTMYHOCTH Ha OCHOBE KIIIOUEBBIX IIEHHOCTEH M MCTOPUYECKHUX TPaJWLIUN pa3BUTHS
OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYArOIIHUXCS PYKOBOJCTBOBATHCS B
cBOEil ACATCIIBHOCTHU HOCHHOCTHO-CMBICJIIOBBIMU YCTaHOBKaMH, MNpUuCymumMu CUCTEMEC
Ounosiornueckoro o0Opa3oBaHUs, HAJIWYUE HKOJOTHYECKOTO IMPABOCO3HAHHUSA, CIIOCOOHOCTH
CTaBUTh LCJIU U CTPOUTD )KU3HCHHBIC ITJIaHEI.

JIM4HOCTHEBIE PE3YIbTAaTbl OCBOCHHUA MNPEAMETA «buonorus» JOCTUTAKOTCA B C€IUHCTBEC
y‘-Ie6HOI\/’I U BOCIIUTATEIILHOU ACATCIIBHOCTH B COOTBETCTBUU C TPAAWUIIMOHHBIMU pOCCHfICKHMH
COOUOKYJIBbTYPHBIMU, UCTOPUICCKHUMU U OYXOBHO-HPABCTBCHHBIMH ILICHHOCTAMHU, NPHUHATBIMU B
oOmIecTBe TpaBWJIaMH W HOPMAaMH TIOBEJCHUS W CIOCOOCTBYIOT IPOIECCaM CaMOITO3HAHUS,
CaMOBOCIIMTAaHUA W CaMOpa3BUTUA, PA3BUTHA BHYTpeHHeI\/’I MMo3unuu JUYHOCTH, IaTpUOTU3MaA,
YBaXEHHsI K 3aKOHY M MPABOMNOPSAIKY, YEIOBEKY TPyAa M CTaplieMy MOKOJEHHIO, B3aUMHOTO
yBaXEHHs, OEpEeKHOrO0  OTHOIIEHHS K  KYJbTYPHOMY  HacleAMI0 U TpaJulusiM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit Denepanuu, Npupoe U OKPYKarollei cpeae.

JIM4HOCTHBIE pe3yNbTaThl OCBOEHUS Y4eOHOTO mpeamera «bruosorush A0KHBI OTpa)kaTh
TOTOBHOCTh M CITOCOOHOCTh OOYYaIOIIUXCSl PYKOBOJICTBOBATHCS C(HOPMUPOBAHHOUN BHYTPEHHEH
MO3UIMEN JIMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpHUEHTAIMil, MO3UTUBHBIX BHYTPEHHUX
yOeXKIeHUM, COOTBETCTBYIOUIUX TPAJUIIMOHHBIM IEHHOCTAM POCCHIMCKOro  OOIIecTBa,
paciupeHe >KU3HEHHOTO OIbITa M OIbITa JEATEIbHOCTH B MPOLECCE pealn3allid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIHHOMN JAEATEILHOCTH, B TOM YHCIIE B YACTH:

1)rpamaaHcKoro BOCIMTAHMS:

chOpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UMLMU  OOydarollerocss Kak AakTUBHOTO H
OTBETCTBEHHOT'0 WJIEHA POCCUIICKOTo OO0IIeCcTBa;

OCO3HAHHWE CBOMX KOHCTUTYLIMOHHBIX MpaB M O0O0s3aHHOCTEH, YBaKCHHE 3aKOHA U
MIPaBOIIOPSIIKA;

TOTOBHOCTh K COBMECTHON TBOPUYECKOM JAEATEIHHOCTH MPHU CO3/IaHUU YUE€OHBIX MPOEKTOB,
pelieHny y4eOHbIX U TO3HABATENIbHBIX 33/1a4, BHITIOJTHEHUH OHOJIOTHYECKHX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpENeNsITh COOCTBEHHYIO TO3UIMIO 10 OTHOLIEHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBICHATH €€;

YMEHHE YUUTHIBaTh B  CBOMX JEHCTBUSX  HEOOXOJUMOCTh  KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIFOJIEH ¢ pa3HBIMH yOEXKIECHUSIMHU, KYIbTYPHBIMH IIEHHOCTSMH U COLUATbHBIM
MOJIOKEHHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B TIPOLIECCE COBMECTHOTO BBIMIOJIHEHUSI YUeOHBIX,
MO3HABATENbHBIX M HCCIEIOBATENbCKUX 3a/lad, YBXHUTEIHLHOTO OTHOIICHHS K MHEHHIO
OTITIOHEHTOB MPH 0OCYKJIEHIH CIIOPHBIX BOMPOCOB OUOJIOTHUYECKOTO COJIEPKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOU U BOJIOHTEPCKOM IEATENBHOCTH;

2) MAaTPUOTHYECKOT0 BOCIUTAHUS:



c(hOPMHUPOBAHHOCTH POCCHICKON IPAKIAHCKOW HIICHTHYHOCTH, TATPUOTH3MA, YBAKCHHSI K
CBOEMY HApoJy, 4yBCTBa OTBETCTBEHHOCTH Iepel PoauHON, ropaocTH 3a CBOW Kpail, CBOO
Ponuny, cBOI SI3bIK U KYJIBTYPY, NPOIIJIOE U HACTOSIIEE MHOTOHAIIMOHAILHOTO Hapoia Poccuu;

LIECHHOCTHOE OTHOUIIEHWE K TMPUPOJHOMY HACICAUI0 W MaMITHUKAM [PUPO/IbI,
JTOCTHXeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IIE;

CIIOCOOHOCTh OIICHUBATh BKJIAQJ POCCHMCKMX YYEHBIX B CTAHOBIIGHUE W  Pa3BHUTHE
OHMOJIOTHH, TOHUMAaHWSI 3HAYCHUS OMOJIOTUH B TIO3HAHUH 3aKOHOB MPHUPOJIBI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00111eCTBA;

uaenHas yoexaEHHOCTh, TOTOBHOCTH K CITy)KeHHIO U 3amuTte OTedecTBa, OTBETCTBEHHOCTh
3a ero cyus0y;

3) AyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHUSA:

OCO3HaHUE JIYXOBHBIX LEHHOCTEMN POCCHIICKOTO HapoJa;

c(hOopMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO TTOBEICHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAlMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUs, OPUEHTUPYICH
Ha MOPaJIbHO-HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHUE JINYHOTO BKJIAJa B IOCTPOEHUE YCTOMYMBOTO Oy IyIIEro;

OTBETCTBEHHOE OTHOILIEHME K CBOUM pOIMTEISM, CO3/IaHHI0O CEMbU Ha OCHOBE
OCO3HAHHOTO MPHUHATUS IIEHHOCTEW CEMEHHOU XKU3HH B COOTBETCTBUM C TPAJAUIIMSIMH HApOJIOB
Poccun;

4) 3CTETUYeCKOr0 BOCIIMTAHMSI:

ACTETUYECKOE OTHOIICHHE K MHPY, BKJIIOYAs ICTETUKY OBbITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHHIA;

TMOHUMAaHHE YMOITMOHAIEHOTO BO3JICUCTBUS )KUBOU MPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAXEHHUIO B Pa3HBIX BHJIaX UCKYCCTBA, CTPEMJICHHE MPOSBIIATH
KayecTBa TBOPYECKON JTUYHOCTH;

5) ¢usuyeckoro BocnUTAHUA, (OPMHMPOBAHUSA  KYJAbTYPbl 310POBbS M
IMOLMOHAJIBHOTO 0J1aroNnoJyqus:

MMOHMMAaHHE U pean3alus 3J0pOBOro M Oe30macHOro oopasa KU3HH (3I0POBOE NMUTAHHE,
coOroieHre TUTHEHUYECKUX MPaBWJI M HOPM, cOAIaHCUPOBAHHBIN PEXKUM 3aHATUI U OTAbIXA,
perynspHas ¢u3nyeckas aKTUBHOCTb), OEpEXKHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOIIEHUS K COOCTBEHHOMY (PH3UYECKOMY U IMICUXUYECKOMY 3[I0POBBIO;

MOHMMAaHHE IIEHHOCTU TMPaBWJI WHIUBUAYAIBHOTO U KOJUIEKTUBHOTO 0€30I11acHOTO
MOBEJICHUS B CUTYallUAX, YIPOKAIOUINX 3J0POBBIO U KU3HU JIO/ICH;

OCO3HAHHE TOCIEICTBUI M HEMpPUATUS BPEIHBIX MNPUBBIYEK (YHOTPEOICHUS ajIKOTOJI,
HAapKOTHKOB, KypeHHsI);

6) TPYAOBOI0 BOCIIUTAHMS

TOTOBHOCTB K TPY/ly, OCO3HAHHE IEHHOCTU MacTepCTBa, TPy 10.1t00ue;

TOTOBHOCTH K aKTUBHOM JESITEIbHOCTU TEXHOJIOTMUYECKOM M COIMAIbHOM HAIIPaBICHHOCTH,
CHOCOOHOCTh ~ MHHMIIMUPOBATh, IUIAHUPOBATb W CAMOCTOSITENIbHO  BBIMOJHATH  TaKylo
NeSITeNIbHOCTD;

HWHTEpEC K Pa3iNyYHbIM cdepaM NpoPecCHOHATbHON NEATENbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BEIOOD OyayIiei npodeccuu U peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TIJIAHbI;

TOTOBHOCTh U CIIOCOOHOCTH K 00Opa3oBaHUIO M caMOOOpPa30BaHUIO HA MPOTSHKEHUU BCei
KU3HU;

7) 3K0JIOTH4€eCKOr0 BOCIIUTAHUSA

9KOJIOTHUECKHU 11e7ec000pa3HOe OTHOIICHHE K MPUPOJAE KaK UCTOUHUKY KU3HU Ha 3emIe,
OCHOBE €€ CYIIECTBOBAHMS;

MIOBBIIIIEHUE YPOBHS IKOJIOTUYECKOM KYIbTYphl: MPUOOpPETEHHE OMbITa MJIaHUPOBAHUS
MOCTYIKOB U OLICHKU UX BO3MOJKHBIX MTOCJIEACTBUH ISl OKPYXKAIOIIEH Cpe/ibl;

OCO3HaHHE TTI00aTbHOTO XapaKTepa YKOJIOTHIECKHUX MPOOIEM U IMyTel UX pelIeHus;



CIOCOOHOCTh MCIIOJIB30BATh NMPHOOpPETaeMbIe IPU U3YYCHUH OMOJIOTMU 3HAHUS U YMEHUS
IpU peuIeHud TpoOseM, CBSI3aHHBIX C PAalMOHAIBHBIM IMPHPOJIONONIB30BaHIEM (COOII0IeHNE
IIpaBWJI NOBEAEHUS B IPUPOJIE, HANPABICHHBIX HAa COXpAaHEHUE PABHOBECUS B JKOCHCTEMAX,
OXpaHy BHJIOB, IKOCHCTEM, OHOC(heEphI);

AKTUBHOE HEINpUATHE ACWCTBUM, NPUHOCAIIUX BpEl OKPYKAIOIIEW NPUPOJHOU Cpele,
YMEHHE IPOrHO3UPOBATh HEOJArONpPUATHBIE 3KOJOTUYECKHE IOCIEACTBUS MPENTPUHUMAEMbIX
JNEUCTBUN U NPENOTBPAILATH HX;

HaJIM4Yue PAa3BUTOTO 3KOJIOTMYECKOIO MBIIIJICHUS, SKOJIOTMYECKON KYyJIbTYphl, OIIbITA
JESITEIbHOCTH  DKOJIOTUYECKON  HalpaBlI€HHOCTH, YMEHHS pPYKOBOJACTBOBAaTbCA HMHU B
[I03HABATEIbHONH, KOMMYHMKaTUBHOW U COLMAJbHOM NPAKTHKE, T'OTOBHOCTU K YYacTHIO B
MPAKTUYECKOU ACSATEIbHOCTH 3KOJIOTMYECKON HAIIPaBJIECHHOCTH;

8) IEeHHOCTH HAY4YHOI0 MO3HAHUS:

c(OpPMUPOBAHHOCTh ~MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUS HayKM M OOIIECTBEHHON TNPAaKTUKM, OCHOBAHHOTO Ha JWajlore KyjbTyp,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPUICHCTBOBAHUE A3BIKOBOM M UNTATEJIbCKON KYJIBTYpPHI KaK CpeICTBa B3aUMOAECHCTBUS
MEXAY JIOAbMHU U IO3HAHUS MUPA;

MOHUMaHHe crneun@uky OWOJIOTMM KaK HayKH, OCO3HaHHUS €€ posd B (OPMHUPOBAHUU
PaIMOHAILHOTO HAYYHOTO MBIIIJICHHS, CO3/JaHUHU LIEJIOCTHOTO MpEACTaBIEHUS 00 OKpYKaroIeM
MHpEe KaK O €IMHCTBE NPUPOJbI, YEIOBEKa U OOLecTBa, B IO3HAHUU TPUPOIHBIX
3aKOHOMEPHOCTEH U peleHnH MpoodIeM COXpaHEHHs IPUPOTHOTO PaBHOBECHS;

yOEXKIEHHOCTh B 3HAUUMOCTH OHOJIOTHU JUIsl COBPEMEHHOW IMBHIIM3ALMU: 00ecredeHus
HOBOT'O YPOBHSI Pa3BUTHS MEIMIIMHBI, CO3/IaHUE MEPCHEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pemarh pecypcHble MpobaeMbl pa3BUTHS YEJIOBEYECTBA, MOUCKA MyTEeH BBIXOJAa M3 TNI00ATbHBIX
9KOJIOTMYECKUX MpoOsieM U oOecreueHrs nepexoa K ycToH4MBOMY Pa3BUTHIO, PalliOHAILHOMY
HCIO0JI30BAHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B IMOJIyY€HUU OMOJOTMYECKHX 3HAHWM B LENSIX MOBBIIICHUS OOLIeH
KYyJIbTypbl, €CTECTBEHHO-HAy4YHOW TPaMOTHOCTH, KaK COCTaBHOW dYacTH (PyHKIMOHAIBHON
rPaMOTHOCTH 0OydJaromuxcs, GopMUpyeMOi MpY U3YICHUH OHOJIOTHH;

MMOHMMAaHHE CYIIHOCTH METOJOB IO3HAHMS, HCIOJb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh I[IOJIyYa€Mble 3HAHUA [UId aHaiu3a U OOBSICHEHHS SBJICHUN
OKPY)KAIOIIEr0 MHpa W MPOUCXOIANIMX B HEM H3MEHEHUI, yMeHHEe nenarb 00O0CHOBaHHBIE
3aKJIIOUEHUSI HAa OCHOBE HAYYHBIX (PAKTOB M HUMEIOUIUXCA JAHHBIX C IEJIbI0 TOJTYYCHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIb30BaTh OHOJIOTUYECKUE 3HAHUSA JUISL PELIeHUs
po0JieM B pealIbHbIX )KM3HEHHBIX CUTYaIIUAX;

OCO3HAHHE IICHHOCTU HAYYHOU NESATENbHOCTH, TOTOBHOCTh OCYIIECTBISATH MPOECKTHYIO U
HCCIIEIOBATENbCKYIO AeSITENbHOCTh HHINBUIyaTbHO U B TPYIIIE;

TOTOBHOCTh M CIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUIO M CamMOOOpa3oBaHUIO, K
AKTUBHOMY TOJYYEHHIO HOBBIX 3HAaHUW MO OWOJIOTHUM B COOTBETCTBUU C IKU3HEHHBIMU
MMOTPEOHOCTSMH.

METAINIPEIMETHBIE PE3YJIBTATDBI

MeTaHpeﬂMeTHLIC pPe3YJIbTaTbl OCBOCHUS y‘IC6HOl"O npeamMeTa «buojorus» BKIIOYAKOT:
3HAYUMBIC  1JIAd (I)OpMI/IpOBaHI/IH MHPOBO33pCHUA 06yqa}01u1/1x05{ MCKIUCHUIIIIMHAPHBIC
(MC)KHPCI[MCTHHC) 06H_IeHay‘lHBIe IMOHATHS, OTpaXXatoIKUC NEJIOCTHOCTD Haquoﬁ KapTUHBI MHUpa
n CHCHH(bHKy MCTOIOB NO3HAHUA, UCHIOJIB3YCMBIX B €CTCCTBCHHBIX HayKaX (BGI_I_IGCTBO, OHEpIu:,
SABJICHUEC, IIPOLCCC, CUCTCMaA, Hay‘-IHBIﬁ (I)aKT, IpUHIUII, TUIIOTE3a, 3aKOHOMCPHOCTb, 34dKOH,
TCOpHUs, UCCICAOBAHUC, Ha6J'IIOI[eHI/Ie, N3MCPCHUC, SKCIICPUMCHT U IIpyl"I/IX), YHUBCPCAJIBHBIC
y‘~IC6HLIC JIeNCTBUS (HO3HaBaTCJ'ILHLIe, KOMMYHUKATHUBHBIC, pCFYHHTI/IBHBIe), 06CCHC‘{I/IB8.IOH_II/IC



dopmupoBanre (YHKIMOHATBHONW T'PAMOTHOCTH W COITMAIBHON KOMIETCHIIMHA OOYJaroIIuXcs,
COCOOHOCTh oOyJaromuxcs UCII0JIb30BaTh OCBOCHHBIE MEXAUCLHUIUIMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUSA U YHUBEpCAJIbHbIE Y4eOHBbIE JEHCTBUS B II03HABATEIbHOU U
COLIMAJIbHON IIPAKTHKE.

MertanpeaMeTHbIe pe3ylbTaThl OCBOEHHUS IPOTPAMMBI CPEIHEro 00iero oOpa3oBaHMS
JOJIKHBI OTPaXKaTh:

OgiajeHHe YHMBePCAJIbHBIMH Y4eOHBIMM MI03HABATEIbHBIMH /ICHCTBHSAMU:

1)0a30Bble JJorHYecKHUe JIeiicTBHS:

CaMOCTOATENIEHO (HOPMYIHPOBATh M aKTYaJIM3UPOBAaTh IMPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;

WCII0JIb30BAaTh IPU OCBOCHUU 3HAHMN MPUEMBI JIOTUYECKOTO MbIIUIEHUS (aHau3a,
CHUHTE3a, CpAaBHEHHUS, KiacCUPUKAIUMU, OO0OOIIEHHUs), pPACKPHIBATb CMbBICHT OHOJIOTHYECKUX
MOHATHH (BBLIEIATh UX XapaKTepHbIE IPU3HAKY, YCTAaHABINBATH CBSI3U C IPYTUMHU MOHATHAMM);

OTpENENATh LEIN JAEATEIbHOCTH, 3aJaBasi MapaMeTpbl M KPUTEPUM HUX JOCTHKEHHS,
COOTHOCHUTb PE3YyJIbTaThl JESITEIbHOCTH C OCTABJICHHBIMU LIESIMH;

HCIO0JIb30BaTh OHMOJOTHYECKHE TMOHATUS A OOBbsCHEHUS (AKTOB U SBJICHUM KUBOU
MIPUPOJIbI;

CTPOUTH JIOTUYECKUE PACCYKICHHUS (MHIYKTHUBHBIC, JEAYKTHUBHBIE, 110 aHAJOTUH),
BBISIBJISITh 3aKOHOMEPHOCTU M MPOTHUBOPEYHUS B pacCMaTPUBAEMBIX SIBJICHUSX, (GOPMYIUPOBATH
BBIBOJIbI M 3aKITIOUEHUS;

MIPUMEHSTh CXEMHO-MOJIEJIbHBIE CPEJICTBA JJISi MPEJCTABICHUS CYIIECTBEHHBIX CBSI3EH U
OTHOIIIEHUH B M3y4aeMBIX OWOJOTHYECKUX OOBEKTaxX, a TaKKe MPOTHUBOPEUYHI Pa3HOTO poja,
BBISIBJIEHHBIX B PA3JIMYHBIX HH(OPMALMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh IJIaH pelIeHus MpoOiIeMbl ¢ YIETOM aHalln3a UMEIOIINUXCS MaTepUaIbHbIX
1 HeMaTepualbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JEATEIHHOCTH, OIICHHBAThb COOTBETCTBUE PE3YJIbTATOB IIEJIAM,
OIICHUBATh PUCKHU MOCIEACTBUM NESATENbHOCTH;

KOOPJIMHUPOBATh U BBIMOJHATH pabOTy B YCIOBUSX pEAJbHOTO, BUPTYaJbHOTO U
KOMOMHUPOBAHHOTO B3aMMOICHCTBHUS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE MTPU PEIICHUN )KU3HEHHBIX MTPOOJIEM.

2)0a30BbIe UCCIEN0BaTEIbCKHUE IeliCTBUA:

BIIaZIETh HABbIKAMHU Yy4e€OHO-HMCCIIEI0BATEIbCKON M MPOEKTHOM NIESTEIBHOCTH, HABBIKAMU
paszpeleHus NpooaeM, CIOCOOHOCTHIO U TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY MOUCKY METOJIOB
pelIeHUs MPAaKTUYECKHX 3aja4u, IPUMEHEHUIO Pa3IMYHbIX METO/I0B TIO3HAHMUS,

WCIIOJIb30BAaTh PAa3IMYHbIE BUJBI JIEATEIHHOCTH IO TOJYYEHHIO HOBOTO 3HAHUS, €ro
WMHTEpPIPETAINH, PEOOPa30BaHUI0 M MPUMEHEHHIO B y4EOHBIX CHUTyallUsX, B TOM YHCIE MpHU
CO3JaHUU Y4EOHBIX U COILMAIBHBIX IPOEKTOB;

(dbopMHpOBaTh HAYYHBIA TUM MBIIUIEHUS, BIAJETh HAYYHOW TEPMHUHOJIOTHEH, KIOYEBbIMU
MOHATHAMH U METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHON NEATEIHHOCTH U
KU3HEHHBIX CUTYaIIHsIX;

BBISIBIISITh TIPUYUHHO-CJICICTBEHHBIE CBSI3M M aKTYalIM3UPOBaTh 3a/lady, BBIIIBUTaTh
TUIOTE3y €€ pELIEHUs, HAXOAUTh apryMEHTBl U1 JOKa3aTelIbCTBA CBOMX YTBEP)KICHMI,
3a/1aBaTh apaMeTpbl U KPUTEPUU PELLICHUS;

aHAJIM3MPOBATh IIOJIYYEHHBIE B XOJE PEIICHHS 3aJaud pe3ynbTaTbl, KPUTUYECKU
OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBHSIX;

J1aBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

OCYIIECTBIIAThH II€JICHANPABIICHHBIN MOUCK IEepeHoca CpeJCTB U CHocoOOB JeicTBUSA B
npoheccHOHATBHYIO CPeay;

yMeTh NEPEeHOCUTh 3HAHMA B  [IO3HABATEIbHYI0 M  IPaKTHUECKYI0  00JacTu
KU3HEJEITEIbHOCTH;



YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX IIPEIMETHBIX 001acTel;

BBIJIBUTaTh HOBBIE MWJIEW, MpeJlaraTb OPUTHMHAIbHBIE MOAXOJbl WU pEIICHUS, CTaBUTh
poOJIeMBbl U 33J1a4H, JOIYCKAIOIINE allbTePHATHBHBIC PEIICHHS.

3) pa6ora c uHpopmanueii:

OpPUEHTUPOBATLCS B Pa3IMYHBIX MCTOYHHKAX HMH(pOpMANuU (TEKCTE y4eOHOTro mocoous,
Hay4YHO-TIONYJISIPHOM JIUTEpaType, OMOJIOTMUYECKUX CIOBApSIX U CIIPABOUYHUKAX, KOMIBIOTEPHBIX
0azax naHHBIX, B VHTepHeTe), aHaNMM3UPOBaTh WH(GOPMAIMIO PA3TUYHBIX BUAOB H (HOpPM
IIPEJICTaBICHMSI, KPUTUYECKHU OLIEHUBATh €€ JI0CTOBEPHOCTh U HEMPOTUBOPEUNBOCTH;

(dbopMynmHpOBaTh 3ampockl W MPUMEHSTH Pa3IUYHbIE METOJABI IPH IOWCKE M OTOOpe
Oonosornyeckoit nHpopMaIu, He0OX0JMMOH /IS BEITIOJTHEHUS YIeOHBIX 3a/1a4;

npuoOpeTaTh OMBIT MCIOJB30BaHUS HWH(GOPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH,
COBEPIIECHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIOJIb30BaHUS PA3IMYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITEJIBHO BbIOMpaTh ONTUMAIbHYIO (OpPMY MpPEJICTaBICHUS OUOJIOrHMYECKON
nHpopmanuu (cxemsl, rpaduky, JuarpaMmbl, TaOIUIIBI, PUCYHKH U IPYTOE€);

HCIOJIb30BaTh HAYYHBIH SI3bIK B KauecTBE cpeAcTBa Ipu paboTe ¢ OMOJIOTHYECKOM
nHpopmalyen: NpUMEHATh XUMHUUYECKUe, (PU3MUecKue U MaTeMaTUYeCKUE 3HAKH U CHUMBOJIBI,
dbopmynbl, abOpeBUATypy, HOMEHKIATYPY, HCIIOIb30BaTh U MpPeoOpa3oBHIBATH 3HAKOBO-
CUMBOJINYECKHUE CPEJCTBA HATJISAHOCTH;

BIIaJIETh HAaBBIKAMU pAClO3HAaBaHMS M 3allUThl HH(OpManuu, WHPOPMAIMOHHON
0€30MacCHOCTH JIUYHOCTH.

OBiageHHe YHHBePCATbHBIMH KOMMYHHUKATHBHBIMHM /1€ CTBUSIMH:

1)o0menue:

OCYILIECTBIISITh KOMMYHHUKAILIUKA BO BCeX cepax jKU3HHU, aKTUBHO y4acTBOBATh B JHAaJlore
WIH JAUCKYCCUU IO CYIIECTBY 0OCYKJIaeMON TeMbl (YMEHHME 3aJaBaTh BOINPOCHI, BBICKA3bIBATh
CYXJIEHHs] OTHOCHUTEJIBHO BBINOJIHEHHs MpeAIaracMod 3ajaud, y4YUTbIBaTb HMHTEPECH U
COIJIACOBAHHOCTb MO3ULUHI APYTUX YYaCTHUKOB JIMAJIOra MU JUCKYCCHUH);

pacro3HaBaTb HeBepOaJbHblE CpeAcTBa OOIIEHHs, MOHMMaTh 3HAYEHHE COLMAIbHBIX
3HAKOB, IPEANOCHUIOK BOSHUKHOBEHUS! KOH(PIUKTHBIX CUTYyallUil, YMETh CMAr4aTh KOHQIUKTHI U
BECTH NEPETOBOPBI;

BJIAQJIeTh PA3JIMYHBIMM CHloco0aMM OOILEHUS M B3aMMOJAEHCTBHS, MOHUMATh HaMEpEeHHUs
APYruX JIOJeH, MPOsIBIATh YBaXKUTEIBHOE OTHOIIEHHE K COOECEHUKY U B KOPPEKTHOU (hopme
(bopMynHUpOBaTh CBOU BO3PAKECHUS;

pa3BEPHYTO U JIOTMYHO M3J1araTh CBOI TOUYKY 3pPEHMS C HCIOJIb30BAHHEM S3BIKOBBIX
CPEACTB.

2)coBMeCTHAsI 1eITeIbHOCTD:

MOHMMAaTh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM M MHIUBUAYaIbHON pabOThI Ipu
peleHny O1oJ0ruyeckoi mpoOieMbl, 000CHOBBIBATh HEOOXOIUMOCTh NPUMEHEHHS IPYNIIOBBIX
¢dbopM B3aMMOJEHUCTBUS NIPH peIIeHUH y4eOHOM 3a1auu;

BbIOMpPATh TEMAaTUKy M METOJbl COBMECTHBIX NEHCTBUH ¢ y4yéToM OOIIMX MHTEPECOB U
BO3MO’KHOCTEH Ka)KJJ0ro 4JeHa KOJIJICKTHBA,

IPUHUMATh LEIM COBMECTHOM JIeATEeIbHOCTH, OPraHU30BBIBATH M KOOPAMHUPOBATH
JNEUCTBUSA IO €€ JOCTHIKEHHUIO: COCTAaBIATH IUIAH ACUCTBUMN, paCHpENcisiTh POJIU C Yy4ETOM
MHEHHMH y4aCTHUKOB, 00CYX/IaTh pe3yJIbTaThl COBMECTHON PabOTHI;

OILIEHUBAaTh Ka4eCTBO CBOETO BKJIAJa U KaXKJOTO YUaCTHHKA KOMAaH[bl B OOIIMI pe3yiabTar
10 pa3pabOTaHHBIM KPUTEPUSIM;

IpeaaraTb HOBBIE NPOEKTHI, OLIEHWBATh MJEU C MO3ULUN HOBU3HBI, OPUTMHAIBHOCTH,
IIPaKTUYECKON 3HAYUMOCTH;

OCYILECTBIIATh IO3UTHBHOE CTPAaTETMYECKOE IIOBEIECHUE B Pa3jIMYHBIX CHTYalMsIX,
MPOSIBJISTH TBOPUECTBO U BOOOpaKEHHE, ObITh MHULIUATHBHBIM.

OByageHne YHHMBEPCAJIBHBIMH PeryJIITHBHBIMH ACHCTBUAMM:

1)camoopranusanus:



UCIOJb30BaTh OWOJIOTUYECKUE 3HAHUS JJIS BBIIBICHUS NpoOIEeM M HUX pEUICHUS B
KU3HEHHBIX M YUE€OHBIX CUTYyaLIUsX;

BBIOMPATh Ha OCHOBE OMOJIOTMUECKUX 3HAHUU II€JIEBBIE U CMBICIIOBBIC YCTAHOBKU B CBOMX
JNEUCTBUAX M IOCTYIKAax II0 OTHOLICHMIO K JKMBOM IPHUPOJAE, CBOEMY 3J0POBBIO U 3J10POBBIO
OKPYXKAIOIIHUX;

CaMOCTOSITENIBHO OCYILIECTBIISITh IO3HABATEIbHYIO JIE€ATEIbHOCTb, BBISBIATH IMPOOJIEMBI,
CTaBUTh W (OPMYIUMPOBATH COOCTBEHHBIC 3aJayll B OOpa30BaTEIbHON JAEATEIHHOCTH |
KU3HEHHBIX CUTYaLMsIX;

CaMOCTOSITEJIBHO COCTABJISITh IUIAH PeLIeHUs! MPoOIeMbl C YUETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M MPEINOYTCHUH;

JIaBaTh OLIEHKY HOBBIM CUTYALUSIM;

paciupsATh paMKH y4€OHOTO IpeIMETa Ha OCHOBE JINYHBIX MPEANOYTEHUN;

JIeNIaTh OCO3HAHHBIN BBIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;

OIICHUBATh IPHUOOPETEHHBIN OTIBIT;

CIocoOCTBOBATH (POPMHUPOBAHUIO U MPOSIBICHUIO HTUPOKOI IPYIUIIUU B Pa3HBIX 00IaCTAX
3HAHMH, OCTOSHHO MOBBIIIATH CBOM 00pa30BaTeNbHbIA U KYJbTYPHBIH YPOBEHb.

2)CaMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTb, OLIEHHWBATH
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;

BJIaJIETh HABbIKAMU MO3HABATEIbHON peeKkcuu Kak 0OCO3HAHUSI COBEPIIAEMBIX JEHCTBUN
U MBICIIUTEIBHBIX MPOIECCOB, UX PE3YIbTATOB U OCHOBAHUI, MCIOIb30BaTh MPUEMBI pediekcun
JUIS OLIEHKU CUTYalllH, BbIOOpa BEPHOTO PEUICHUS;

YMETh OLIEHUBATHh PUCKH U CBOEBPEMEHHO ITPUHUMATh PELICHMUS 110 UX CHIXKEHUIO;

IIPUHUMATh MOTHBBI U apTyMEHTBI IPYTHUX IPU aHAJIU3€E PE3yJIbTaTOB ACATEIbHOCTH;

3)npuHsiTHe cedsl M APyrux:

IIPUHUMAThH ce0sl, IOHUMasi CBOM HEIOCTATKU U JJOCTOMHCTBA;

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

IIPU3HABATH CBOE MPABO U MPABO APYI'HX HA OLIMOKH;

pa3BUBaTh CIOCOOHOCTh IOHUMATh MUP C TIO3ULIUHU JPYToro YeloBeKa.

INPEIMETHBIE PE3YJIbTATDBI

IIpenmetHbie pe3ynbraTshl ocBoeHHs nporpammsl COO no Ouosoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue st yaeOHoro npeaMera «buosiorus» HayyHble 3HaHUS,, YMEHUS U
cnocoObl JeMCTBUH 1O OCBOEHHUIO, HMHTEpIpeTaluy M I[peoOpa3oBaHUIO 3HAHUMN, BUJBI
NEATeNbHOCTH 10 IMOJy4eHHI0O HOBOTO 3HAHUS M NMPUMEHEHHIO 3HAaHUH B Pa3IMUYHBIX y4eOHBIX
CUTyallUsiX, a TaKXe B pEaJbHbIX >KU3HEHHBIX CHUTyallUsiX, CBA3aHHBIX C Ouosiorueil. B
IporpamMmme IpeaIMeTHbIE PEe3yJbTaThl IPEACTABICHbI 110 ro1aM 00yUeHHUSL.

IIpenmertHble pe3ynpTaThl OCBOeHHMs yueOHoro mnpeamera «buonorus» ¢ 10 knacce
JOJIKHBI OTPaXKaTh:

Cc(OPMHUPOBAHHOCTh 3HAHUM O MECTe M POJM OHUOJIOTUM B CHUCTEME HAy4YHOIO 3HAHMS
€CTECTBEHHbBIX HayK, B (POPMHUPOBAHMHM COBPEMEHHOM €CTECTBEHHO-HAay4HON KapTHHBI MUpa U
Hay4HOTO MHUPOBO33PEHHUs, O BKJIa/I€ POCCUNCKUX U 3apyOeKHbIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
6nosioruu, PyHKIMOHAIBHOW TPAaMOTHOCTH YeJIOBEKa ISl PELIeHUs )KU3HEHHBIX 33/1ay;

YMEHHUE PacKpbIBaTh COJEpKaHHE OMOJIOTMYECKMX TEPMHUHOB U MOHATHUN: )KM3Hb, KIETKA,
opraHusM, Metaboau3sM (0OMEH BeIIeCTB W IpeBpallleHHe SHEepruu), TOMeocTas3
(camoperynsuusi), ypoBHEBas OpPraHM3aLUs  JKUBBIX  CHCTEM, CaMOBOCIPOM3BE/IECHUE
(penpoayKuus), HacIeACTBEHHOCTb, U3MEHUYMBOCTh, POCT U Pa3BUTHE;

yMEHHE Wu3jaraTb OWOJOTHYECKHWE Teopur (KJIEeTOYHas, XPOMOCOMHAs, MYyTallOHHas,
LEHTpaJIbHAs JOTMa MOJIEKYJsIpHOH Ounonorun), 3akonsl (I'. Mennens, T. Moprana, H. 1.



BaBuioBa) u yuenus (0 eHTpax MHOTO0Opa3us U MPOUCXOKACHUS KyAbTYpHBIX pactenuit H. W.
BasuiioBa), onpeensaTh IpaHULlbl UX IPUMEHUMOCTH K )KMBBIM CUCTEMAaM,;

yYMEHHUE BIaJIeTh METOJAaMH HAy4YHOTO MO3HAHUS B OMOJOTHHU: HAOIIOJCHUE M ONKCAHHE
KHUBBIX CHCTEM, TIPOLIECCOB U SIBICHUH, OpraHu3alys ¥ MpOBEIEHHE OHUOJIOTHYECKOTO
SKCIEPUMEHTA, BBIJBIDKEHHE THUIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXAY HCCIEIyEMbIMU
BEJIMYMHAMHU, OOBSCHEHHE IOJYUYEHHBIX pPE3yJIbTaTOB, HCIOJb30BaHHBIX Hay4YHbIX ITOHSATHUH,
TEOPUI U 3aKOHOB, YMEHHUE JIENIaTh BbIBOJIbl HA OCHOBAHUU TOJYYEHHBIX PE3YJIbTAaTOB;

YMEHHE BBLIEISATH CYHIECTBEHHbIE NPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U 3YKapuoT,
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOCHHOCTH MPOLIECCOB: 0OMEHa BEIIECTB U
MIPEBPALLEHUS] SHEPTrUU B KJETKE, (POTOCHHTE3a, IJIACTHUYECKOTO M 3HEPreTHYecKoro oOMeHa,
XEMOCUHTE3a, MUTO3a, MEH03a, OIUIOJOTBOPEHUS, Pa3MHOKEHUS, UHIUBUIYAIbHOIO Pa3BUTHUSA
opraHu3ma (OHTOTEHE3);

YMEHHE NPUMEHSTh NOJYYEHHbIE 3HaHUS Uil OObSCHEHUS OMOJIOTMYECKUX MPOLECCOB U
SIBIICHUH, JJI1 IPUHSTHS IPAKTUYECKUX PELIEHUH B TOBCEIHEBHOM JKU3HHU C 1I€JIbI0 00ecTieueHus
0€30MaCHOCTH CBOETO 3/I0POBbS U 3/I0pPOBbS OKPYXKAIOIIMX JIIOAEH, COOMIOJCHUS HOPM
IrPaMOTHOTO TOBEJEHHUS B OKpYXKalolled NpUPOJHOW cpeae, MOHUMaHHE HEOoOXOAUMOCTH
WCIOJIb30BAHUS JTOCTUKEHUM COBPEMEHHOW OHMOJOTMH M OMOTEXHOJIOTUH I palMOHaIbHOIO
MIPUPO/IOTIOJIL30BAHNUS;

YMEHHE peliaTh 3JeMEHTapHble T'€HETUYECKHE 3aJayd Ha MOHO- WU JTUTHOpHIHOE
CKpeIllMBaHNE, CLEIUICHHOE HaclleZJOBaHHWEe, COCTABISATh CXEMbl MOHOTMOPHAHOTO CKpEIIMBAHUS
JUIS TIpe/ICKa3aHus HacledOBaHMsI IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBIMOJHATH JIaOOpaTOpHbIE U NMpaKTUYECKHEe paboThl, COOMIOAaTh MpaBuia MpU
paboTe ¢ yueOHBIM U Ja00PaTOPHBIM 000PYAOBAHHUEM;

YMEHHME KPUTHUYECKH OIICHHBAThb W HHTEPHPETUPOBATH HHGPOPMAIUIO OHOIOTHMYECKOTO
COJIep’KaHus, BKIIIOYAIOLIYI0 IICEBJAOHAyYHBbIE 3HAHUS W3 Pa3IUYHBIX HMCTOYHHUKOB (CpeAcTBa
MaccoBOM MH(pOpPMAIMK, HAYYHO-TIOMYJSpHbIE MaTepHallbl), STUYECKHE aCIEeKThl COBPEMEHHBIX
UCCIIeIOBAaHUI B OMOJIOTUH, MEIULIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/JaBaTh COOCTBEHHBIC THCBMEHHBIE W YCTHBIE COOOIIEeHUs, 00001Iast
OMOJIOTMYECKYI0O HMHPOpPMAIUI0O M3 HECKOJIbKUX MCTOYHHKOB, TPAaMOTHO HCIIOJIb30BaTh
MOHSATUHUHBIN anmapaT OHOJIOTHH.

[IpenmerHbie pe3yiabTaThl OCBOEHHs ydeOHoro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

chOpMUPOBAHHOCTh 3HAHUI O MeCTe W pOJId OMOJOTHMH B CHCTEME HAy4HOTO 3HAHHS
€CTECTBEHHBIX HayK, B (JOPMUPOBAHUU COBPEMEHHON ECTECTBEHHO-HAYyYHOW KapTHHBI MHpa U
HAay4YHOTO MHUPOBO33PEHHUS, O BKJI/Ie POCCHUICKUX U 3apyOeKHBIX Y4EHBIX-OMOJIOTOB B Pa3BUTHE
Oouonoruu, PyHKIIMOHAIBLHOM rPaMOTHOCTH YeJIOBEeKa JJIsl peLICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PaCKPBIBATh COAEpKaHHE OMOIOTUYECKIX TEPMUHOB U MOHSITHIA: BUI, MOMYJISIIHS,
reHo(oHJ, SBONIONMS, JBUXKYIIHME CHIBI ((AaKTOPbl) 9SBOJIOIUHU, MPUCHOCOOIECHHOCTH
OpraHM3MOB, BHUJ000pa3oBaHHE, OSKOJOTHYecKHe (HAKTOPbI, OSKOCHUCTEMa, MPOAYIEHTHI,
KOHCYMEHTBI, pEAYLICHTHI, IIeMH MUTaHUs, SKOJOrHuecKas mupaMmua, ouoreoreHos, 6uocdepa;

yMEHHME Wu3jaraTh Ouojormueckue Tteopun (dBoionmoHHas Teopuss Y. [lapBuna,
CUHTETHYECKasi TEOPHUS SBOJIOLMH ), 3aKOHBI M 3aKOHOMEPHOCTH (3apopliiieBoro cxoactsa K. M.
bapa, yepenoBaHMs IJ1aBHBIX HampaBieHud u myted sBosonun A. H. CeBepuoBa, yuyeHHs O
o6uocdepe B. 1. BepHasckoro), onpenenste rpaHULbl HX IPUMEHUMOCTH K )KUBBIM CUCTEMAM;

YMEHHUE BIa/IeTh METOJaMHM HAay4YHOTO IMO3HAHUS B OMOJOTHMHU: HAOJIOJEHHWE M ONHCaHHE
KHUBBIX CHCTEM, TPOLIECCOB U SBJICHUHM, OpraHu3alus M MpoBeIeHHE OHOJIOTHYECKOTO
OKCIEPUMEHTA, BBIJBIDKCHHE THUIIOTE3bl, BBIBICHUE 3aBHCHUMOCTH MEXAY HCCIEIyEMbIMU
BEJIMYMHAMH, OOBSICHEHHME MOJYYEHHBIX pPe3ylIbTaTOB, HCHOJIb30BAHHBIX HAYYHBIX MOHITHH,
TEOPHi U 3aKOHOB, YMEHUE JIeJIaTh BBIBOJIbI HA OCHOBAHUU MOJY4YEHHBIX PE3YJIbTaTOB;

YMEHHUE BBIIEATh CYIIECTBEHHbBIE IPU3HAKH CTPOEHUSI OMOJOIMYECKHX OOBEKTOB: BHUJIOB,
MOMYJISALUHI, MPOAYLIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OMOTEOIIEHO30B M IKOCHUCTEM,



0COOEHHOCTH  TIPOLIECCOB:  HACIIEACTBEHHOW  HM3MEHYMBOCTH, ECTECTBEHHOTO  OTOOpa,
BUJI000pa30BaHus], MPUCIOCOOIEHHOCTH OPraHU3MOB, JIEHCTBUS SKOJOTHYECKUX (PaKTOpoB Ha
OpraHMu3Mbl, IIEPEHOCA BEIIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX, AHTPOIIOT€HHBIX U3MEHEHUM
B DKOCHUCTEMAaX CBOEW MECTHOCTH, KPYrOoBOpPOTa BELIECTB M OHOT€OXMMUYECKUX LUKIOB B
ouochepe;

yMEHHUE NMPUMEHSTh MOJTYUYEHHBIC 3HAHUS U OOBSCHEHUs OMOJIOTHYECKHX MPOLECCOB U
SIBIICHUH, 11 IPUHATUS IPAKTUYECKUX PEILICHUI B MIOBCEAHEBHOMN KU3HU C LEJIbIO 00ecTIeueHUs
0€30ITaCHOCTH CBOETO 3JI0POBbSI M 3[0POBbS OKPYKAIOMIMX JIIOJCH, COONIONEHHUS HOPM
IPaMOTHOTO TOBEJEHHUS B OKpYXalolled NpUpOJHON cpelae, NOHMMaHuE HeoOXOIUMOCTU
HCII0JIb30BAHUS JOCTUKEHUN COBPEMEHHON Ouonoruu JUISI paloHaIbHOIO
MIPUPO/IOII0JIL30BAHUS;

YMEHME pellaTh 3JeMEHTapHble OMOJIOTMYECKUE 3aJaud, COCTABJIATH CXEMbl IE€peHoca
BEIIECTB U 3HEPTUU B IKOCHCTEMaX (LI€NU MUTaHusA);

YMEHHE BBINOJIHATH JIA0OpaTOpHbIE U IMpaKTUYECKHe padOThl, cOOMI0IaTh MpaBUia MPH
pabote ¢ yueOHbIM U 1ab0paTOPHBIM 000PYIOBAHUEM;

YMEHHME KPUTHYECKH OIICHMBAThb W HMHTEPIPETHPOBaTh HHGOPMAIUIO OHOJIOrMYECKOTrO
COJIep’KaHHus, BKJIIOYAIOLIYIO IICEBJOHAyUHblE€ 3HAHUS W3 PA3JIMYHBIX HCTOYHHMKOB (CpeAcTBa
MaccoBOM HMH(OpMalNMK, HaydyHO-TIONMYJISIPHbIE MaTepuasbl), paccMaTpuBaTh TJI0OaTbHBIE
HKOJIOTMYECKHEe MPoOIeMbl COBPEMEHHOCTH, (POPMUPOBATH IO OTHOLLIEHUIO K HUM COOCTBEHHYIO
MO3ULHUIO;

yMEHHE CcoO37aBaTh COOCTBEHHBIC TMCHMEHHBIE W YCTHBIE COOOMICHHS, 0000IIas
Ouosnoruueckyro HMHGOPMAIMI0O M3 HECKOJbKUX HCTOYHUKOB, TPaMOTHO HCHOJIb30BaTh
MOHATHIHBIN anmnapaT OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBouacos DJIeKTPOHHBbIE
Ne HaumeHoBaHuepas3aejioB U
n/m TeMIIPOrpaMMbl Bcero KonTtpoabubiepadorsl | [IpakTnuecknepadoTsl (pponbic)
o0pa3oBaTe/bHbIEPECYPCHI
bubnuorexa [JOK
! brosoruskaksayka 2 05 https://m.edsc%.ru/7f410292
2 JKuBbie CHCTEMBI U UX 1 bubmmoreka [IOK
OpraHu3aIus https://m.edsoo.ru/7f41c292
3 XHWMHUYECKUH COCTAB U CTPOEHUE 8 1 1 bubnuoreka [IOK
KJIETKH https://m.edsoo.ru/7f41c292
4 KuznenesaTenbHOCTHKIETKA 6 1 ll?tptl S;H;I/(rﬁzlg;g)orﬂ(/? 416292
PasmHOxeHUE B Bubmorexa [IOK
> MHMBIAYAIBHOC pasBHTHE > 1 https://m.edsoo.ru/7f41c292
OpraHU3MOB
5 HacnenctBeHHOCTE U 8 15 bu6mmoreka [IOK
HM3MEHYHBOCTHOPraHU3MOB ' https://m.edsoo.ru/7f41c292
7 CenexkuusiopraHu3MoB. 3 1 bu6mmoreka [JOK
OCHOBBIOHOTEXHOJIOTUH https://m.edsoo.ru/7f41c292
8 PesepBHOEBpEMs 1 bubmorexa [IOK
https://m.edsoo.ru/7f41¢c292
OBILIEE KOJIMYECTBO YACOB I10 34 3 4
I[TPOI'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KosmuecrBoyacoB
1 | Temaypoxa Bce | KonTpoabHbie IIpakTUyeckue i[}?;;lmyq J?:;:ITep(Z}cmb;(:)llmcprBbleoﬁpamBaTe
/ ro padoTsI padoThI pecyp
n
bu6moteka [IOK
1 buonorus B cucreMeHayk 1 05.09.202 | https://m.eds00.ru/863e6122https://m.e
3 ds00.ru/863e632a
MeTo 161 TTO3HAHMS KUBOK
npupoel. [IpakTudeckas
pabota Ne 1 «Mcrons3oBanme bubnuotexa [JOK
2 Pa3IMYHBIX METOAOB TIPU . 05 32'09'202 https://m.edso0.ru/863e6122
M3y4YEHUN OMOJIOTHUECKHIX
00BEKTOBY
3 buonornuecknue cucTeMsl, 1 19.09 202 bu6mmoreka [IOK
IIPOIIECCHI M MX M3YYEHHE 3 o https://m.edso0.ru/863e6564
4 XUMHYECKUN COCTaB KIICTKH. 1 26.09.202 bu6mmoreka [IOK
Boxa u MuHepaabHbBIE COJIH 3 R https://m.edso0.ru/863e674e
benku. CocraB u cTpoeHue bubnuoreka [JOK
> OekoB L 33'10'202 https://m.eds00.ru/863e6b72
depMeHThl — OUOJOTHYECKHE
karanu3atopsl. JlabopartopHas
pabota Ne 1 «M3yuyenue bubnuoreka [IOK
6 KaTaJUTHYECKON aKTUBHOCTH ! 0.5 %0'10'202 https://m.eds00.ru/863e6b72
(bepMeHTOB (Ha mpumepe
aMUJIa3bl WUIM KaTaaasbl)»
7 VYraeBojibl. JIunus 1 bubmuoreka [JOK



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
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KJICTKaX KOHYMKa KOPCIIKa

17.10.202 | https://m.edso00.ru/863e6870
3
bu6mmoreka [{OK
8 HyxnennoBeiekucinotel. ATD :234.10.202 https://m.eds0o.ru/863e6d5¢
9 Hcropus u MeToasl U3ydeHUs 07.11.202 bubnuorexa [JOK
kietku. Kietounasreopust 3 o https://m.edso0.ru/863e6e88
10 g:::;aKaK LIEJIOCTHAS KUBasI 14.11.202
3
Crpoenne syKapruOoTHYECKOU
kietku. JlaboparopHas padota
2 e e B 10K
11 rpn6os€1 6aKTepI:II71 o7 ’ 0.5 21.11.202 | https://m.edsoo.ru/863e6ffOhttps://m.e
MHKPOCKOTIOM Ha TOTOBBIX 3 ds00.ru/863e716¢
MHKpOIIpenaparax u ux
OTIMCAHUEY
OOMeHBeIIeCTBIIIMMETA00IN3 bu6mmoreka [JOK
12 M :238'11'202 https://m.edso0.ru/863e766¢
bubnuoreka [JOK
13 ®doTocuHTE3. XEMOCHHTE3 35.12.202 https://m.eds00.ru/863e7c98
N bubmuoreka [JOK
14 DHepreTudyeckuiioOMeH %2.12.202 https://m.eds00.ru/863e7aae
JKU3HEHHBIN UK KIETKH.
Jenenue knetku. Mutos.
bu6mmoreka [JOK
15 Jlaboparopnast pabota Ne 3 0.5 19.12.202 https://m.eds00.ru/863e7dca
«Habmronenne Murosa B 3
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JIyKa Ha TOTOBBIX
MHUKpOIpenaparax»

Buocunres 0enka. Peakuus

bu6mmoreka [{OK

16 | wmarpuyHOTO CHHTE3a. 26.12.202 https://m.eds0o.ru/863e796e
KonTtponsHaspaboTa Nel. 3
Tpaucasus — bubnuorexa [JOK
17 onocuHTe30eKa 29'01'202 https://m.edso0.ru/863e796e
HexnerounsiepopMbKU3HA — bubnuotexa [JOK
18 BUPYCHI 16'01'202 https://m.edso0.ru/863e7540
DopMBIpa3MHOKECHUSIOPraHN3 bubmmorexa IIOK
19 | OPYEP P 23.01.202 | https://m.edsoo.ru/863e81b6https://m.e
4 dsoo.ru/863e831e
. bu6moreka [IOK
20 Meiios 20'01'202 https://m.edso0.ru/863e7f4a
OO6pa3zoBaHue U pa3BUTHE
ITOJIOBBIX KJICTOK.
O11o10TBOpEHHE.
. bu6mmoreka [JOK
21 JlabopaTtopnas padota Ne 4 0.5 06.02.202 https://m.edsoo. ru/863e81b6
«M3ydeHne cTpoeHUs MOJIOBBIX 4
KJIETOK Ha TOTOBBIX
MHKpOIIpernapaTax»
NunuBuayansHOEpa3sBUTHEOPT bu6mmoreka [JOK
22 AHHM3MOB }13'02'202 https://m.edso0.ru/863e8436
I'enetnka — Hayka o
bu6mmoreka [JOK
23 HaCJIEICTBEHHOCTH U 20.02.202 https://m.eds00.ru/863e86f2
U3MEHYUBOCTH 4
3aKOHOMEPHOCTH
bu6mmoreka [JOK
24 HacJeA0BaHUs IPU3HAKOB. 27.02.202 https://m.eds00.ru/863e8878
MoHorubpuaHoe 4
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CKpEILLIMBaHUE

JluruOpuHOE CKpeIBaHue.

bu6mmoreka [IOK

25 3aK0H HE3aBUCHMOTO 05.03.202 https://m.eds0o.ru/863e89a4
HacJeA0BaHUs IPU3HAKOB 4
CuenjeHHoe HacleI0BaHue
npusHakoB. JlaboparopHas
05«1
26 g2?;;5;2\1{;053(;\4ogg;:;glpeHnHoro 0.5 12.03.202 bubmorexa IIOK
T https://m.edso00.ru/863e8c60
Y TUTUOPUTHOTO 4
CKpEIIUBAHUS Y IPO30(DHITBI HA
TOTOBBIX MUKpPOITpETapaTax»»
27 | momonesen o 19.03.202 =~ Pwomorexa LIOK
p » I T https://m.edso00.ru/863e8c60
IIOJIOM 4
N3MeHYnBOCTE.
Henacnencreennas
M3MEHYUBOCTh. JlabopartopHas
pabota Ne 6. bubnuoreka [IOK
28 W3yuenremo 1ubrKamOHHOWH 0.5 22'04'202 https://m.edsoo.ru/863e8efe
3MEHYHUBOCTH,
MTOCTPOCHUEBAPHUAITUOHHOTOPSI
Jla ¥ BapUAIMOHHOUKPHUBOIN»
Hacnencrsennas
HM3MEHUYHBOCTb. JlaboparopHas
bubmuoreka [JOK
29 pabota Jv\f_ 7. «AHanuz 0.5 09.04.202 hitps://m.eds00.ru/863e8efe
MyTaluui y Apo30(dussl Ha 4
TOTOBBIX MHKpPOIIPEIapaTax»»
bu6mmoreka [JOK
30 I'eneTnkauenoBeka }16.04.202 https://m.eds00.ru/863e8d78
PesepBHriit ypok. O600IICHHE
31 o teMe «HacnencTBeHHOCTE U 23.04.202
W3MEHUYHUBOCTh OPTaHU3MOBY 4



https://m.edsoo.ru/863e89a4
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Cenekuus Kak HayKa U bubnuorexa [JOK
32 poIece 1 27'05'202 https://m.edso0.ru/863e9214
MeTo bl U JOCTUIKEHUS
N bu6mmoreka [{OK
33 CEJICKIIMH PACTCHHI 1 1 14.05.202 https://m.eds00.ru/863e9214
’KMBOTHBIX 4
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bubmmoreka [IOK
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YYEBHO-METOAUYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O
IMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYEHUKA

* buonorus, 10 kacc/ [Naceunuk B.B., Kamenckuit A.A., Py6rios A.M. u apyrue /Tlon pen.
[Taceunuka B.B., AxkuuonepHoe o0mectBo «M3narensctBo «lIpocBenienuer»

* buonorus, 11 kracc/ [Naceunuk B.B., Kamenckuit A.A., Pyonios A.M. u npyrue /Ilox
pen. Ilaceunuka B.B., AkumonepHoe obmiectBo «M3natenbctBo «IIpocserienue

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJISL

buonorus. 10—11 knaccel. bazoBsiii ypoBens. [loypounsie pa3paboTku.: yued. mocooue
i o0meoOpa3osat. opranu3anuii / B. B. ITaceunuk, I'. T'. [lIsenos, T. M. EpumoBa. — 2-
e m311., crep. — Mocksa : [Ipocsemenne, 2023. — 230 ¢. — (JIuaus xu3HM).
HUDPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

[Tpoext Best buonorus

http://www.ebio.ru/index-1.html

buonorus. DnekTpoHHbIN yueOHUK

http://biologylib.ru/catalog/

BupryansHast o6pasoBaresbHas taboparopus http://www.virtulab.net

Hutepuer ypoxk http://bio.1september.ru/urok/

S uay na ypok 6uosoruu http://biology-online.ru/

HudopmarimoHHO-CIIpaBoYHbIN pecypc mo ouosoruu http://www.cellbiol.ru/
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