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HosicHuTeabHAsA 3aNMCKa

[Ipu pa3paboTke MporpaMMsbl MO OHOJOTMHM TEOPETHUECKYIO OCHOBY JUISL OIpENENICHUS
NOJIX0/0B K (OPMHUPOBAHMIO COZAEpKaHUS ydeOHOro mnpeamera «buonorus» cocTaBuiIu:
koHuenryanbHbie nonoxeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IICJICH, COACp)KaHUS,
pe3ynbTaToB OOyueHUsi U TpeOOBaHUN K YPOBHIO IMOATOTOBKH BBITYCKHUKOB, IMOJIOKEHHUS 00
O0MMX LEeISIX M MPUHIHUIAX, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHEro
obmiero obpazoBanusi B Poccuiickoit denepanun, a TakxKe MOJIOKEHUS O crienu(rke OUOIOoTHH,
e 3HAUYEHUU B TMO3HAHUU KUBOW MPHUPOABI U OOECNEYEHHU CYIIECTBOBAHMS YEIOBEYECKOTO
obuiectBa. CoriaacHO Ha3BaHHBIM IOJIOKEHHSIM, OIPE/IETICHbl OCHOBHbBIE (DYHKIUU MPOrPaMMBbI
1o OMOJIOTHU U €€ CTPYKTYpa.

[Tporpamma mo O6uonoruu AaéT MPEACTaBICHUE O IENX, 00 o0IIel cTparernu 00ydeHHs,
BOCIUTAHUS M Pa3BUTUS OOYyYaloOIIMXCS CpeAcTBaMU YydeOHoro mnpeamera «buonorusy,
ompezenseT o0sg3aTeNbHOE MPEAMETHOE COJIEp:KaHUEe, €ro CTPYKTYpYy, paclpeleieHue Io
pa3zienaM M TeMaM, PEKOMEHAYEeMYIO IOCIEI0BATEIbHOCTh M3Y4eHHUs! y4yeOHOro marepuana c
y4€TOM MEXIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTHKA 00pa30BaTeIbHOTO TpoIecca,
BO3PACTHBIX OCOOEHHOCTEH 00yYaroIXCs.

B mnporpamme 1o OHONOTMU TakKe YYMUTHIBAIOTCS TpeOOBaHUS K IJIAHUPYEMbIM
JUYHOCTHBIM, METANPEJAMETHBIM M TPEIAMETHBIM pe3ysibTaTaM OO0y4eHUs B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOMN JAEATEIbHOCTH/y4eOHBIX ICHCTBUI 00y4aromuxcs 1mo
OCBOEGHUIO COJIepPKaHUs OMOIOTHYECKOr0 00pa3oBaHUsI.

B nporpamme mo 6uosnorum (10-11 kmaccel, 6a30BbIif YpOBEHb) peanv30BaH IMPUHIIHUII
IPEEMCTBEHHOCTH B HW3yYeHHHM Ouonoruw, Oyaromaps dYeMy B HEW NpOCMaTpUBACTCA
HANpaBJICHHOCTh HA Pa3BUTHE 3HAHWH, CBS3aHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, LIEHHOCTHBIX  OpPUEHTAIMA  JIMYHOCTH, OSKOJOTHYECKOTO  MBIILICHUS,
NPEJICTaBICHU O 3J0pPOBOM 00pa3e XKU3HU U OEpeKHbIM OTHOILIEHHEM K OKpYXKaroulei
npuponHoii cpene. IloaTomy Hapsigy ¢ u3ydeHHEM OOMEOMOIOTHYECKUX TEOPH, a TakKe
3HAHUH O CTPOCHHH KHUBBIX CHCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX NMPOTEKAIONINX B HUX
MPOLIECCOB B MporpaMMe MO OWONOTMM YAENEHO BHUMAaHHE HCIOIb30BAHUIO MONYyYEHHBIX
3HaHWI B TOBCETHEBHOM KU3HU ISl pEIICHUS MPUKIAJAHBIX 33/1a4, B TOM YHCTe: TPO(UIaKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMN  YEJIOBEKAa, MEIWKO-TEHETHYECKOTO  KOHCYJIbTHPOBAHHMS,
000CHOBaHHS PKOJOTHUYECKH IEIeCO00Pa3HOTO MOBEAICHUS B OKpYXKAIOIIeH MPUPOIHON cpere,
aHalM3a BIMSHHUS XO3AHCTBEHHOW [EATENbHOCTH YENOBEKa Ha COCTOSHUE MPHUPOAHBIX U
HCKYCCTBEHHBIX DKOCHCTEM. YCHWJICHHE BHHMAHHS K MPUKIAJAHON HAMpPaBIEHHOCTH Y4eOHOTO
npeamera «BHONOTHS» MPOJUKTOBAHO HEOOXOTMMOCTHIO 00ECTICUeHHs YCIOBUH Uil peIIeHUs
OJTHOW M3 aKTyaJbHBIX 3a/1a4 IIKOJLHOTO OMOJIOTHYECKOro 00pa30BaHus, KOTOpas Mperoaaraet
dbopMupoBaHrUe Yy OOYYarOIIUXCS CIOCOOHOCTH aJalTHPOBAThCS K H3MEHEHHSIM IUHAMHYHO
Pa3BUBAIOIIETOCS] COBPEMEHHOI'O MHpA.

buonoruss Ha ypoBHe cpemHero oOmero o0Opa3oBaHUsS 3aHMMaeT BakHoe mecto. OHa
oOecnieunBaeT (QopMUpOBaHUE y OOYydYalOIIMXCS MPEICTABICHWM O HAy4YHOH KapTHHE MHDa,
pacmupsieT 1 0000IIaeT 3HaHUS O JKUBOW MPHUPOJE, €€ OTINIUTENBHBIX MIPHU3HAKAX — YPOBHEBOM
OpTaHHW3allMi W OHBOJIOLUU, CO3MaET YCIOBUSA JUIS: TO3HAHUS 3aKOHOB JKUBOM MPUPOIBI,
dbopMupoBanus (GyHKIIMOHATIBHOW TPaMOTHOCTH, HaBBIKOB 370POBOr0 M 0Oe3omacHoro oOpasa
KH3HH, YKOJIOTHYECKOTO MBIIUICHHS, IEHHOCTHOTO OTHOIICHUS K )KUBOH MTPHUPOJIE U YETIOBEKY.

Bonpimoe 3HaueHwe OWONOTHS UMMEET TaKKe s PEIIeHUs BOCIMUTATENbHBIX U
pa3BUBAIOIIMX 33Ja4 CpeHero oouiero oopa3oBaHus, coluanu3anuu odyyaromuxcs. M3ydyenne
onosoruu obecrieunBaeT YCIIOBHS TUISt dbopmupoBaHuUs HWHTEIICKTYaTbHBIX,



KOMMYHUKAIIMOHHBIX U MH(QOPMAIIMOHHBIX HABBIKOB, ICTETUYECKOM KYJIbTYpbI, CIOCOOCTBYET
WHTETpaIMy OUOJIOTMYECKUX 3HAHUI C MPEJCTABICHUSMHU U3 JIPYTHX Y4eOHBIX MPEIMETOB, B
qacTHOCTH, (pu3uku, Xumun u reorpadun. Ha3BaHHBIC MONOKEHHS O TIPEIHASHAYCHUHN YIeOHOTO
npenmera «buonorus» CcocraBUIM OCHOBY Ui ONpEIENICHUs MOJIXOJ0B K OTOOpYy U
CTPYKTYPUPOBAHUIO €TO COAEPKAHUS, TPEJICTABICHHOTIO B IPOrpaMMe Mo OMOJIOTHH.

OTt60p conepkanust yaeOHOro TipeameTa «bruonorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3UIUI KYJIBTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYYAIOLTUECS JTOKHBI
OCBOUTH 3HAHUS U YMEHHs, 3HaUMMble Uil (POPMUPOBAHUS OOIIEH KYJIbTYpHhI, ONpeaestolle
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’Kalolllel MNpUpOAHON cpene, BocTpeOOBaHHBIE B
MOBCETHEBHOM >KMU3HU U MPAKTHUYECKOU jaesTeibHOCTH. Oco00€e MECTO B 3TOM cuCTeMe 3HAHUUN
3aHMMAIOT DJIEMEHTBHl COJICPIKAHHUs, KOTOphIE CIy>)KaT OCHOBOM g  (QOopMHUpOBaHUS
NPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-Hay4HOW KapTUHE MHpa M LEHHOCTHBIX
OpHUEHTAIUAX JTUYHOCTH, CIIOCOOCTBYIONINX I'YMaHU3AIMH OMOJIOTHYECKOT0 00pa30BaHusl.

CTpyKTypHpOBaHUE COJCpKaHUS y4eOHOro Marepuana B TporpaMme Mo OHOJIOTHH
OCYIIECTBIIEHO C Y4YETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUU 00 OTIMUUTEIBHBIX OCOOCHHOCTAX
JKUBOW MpPUPOABI, O €€ YPOBHEBOH OpraHu3aluyd MU 3BOJIIOIUU. B COOTBETCTBUM C 3TUM B
CTpYKType ydeOHOro mnpeamera «bHonOrus» BBIIEICHBI CIEAYIOIINE COJIepKaTelbHbIC TUHUM:
«buonorus kak Hayka. MeTo/ibl HAy4YHOTO MO3HaHUA», «KieTka kak OMOIOTHYECKas CUCTEMA,
«Opraam3m Kak Ouosiornueckas cuctemay, «CucrteMa u MHOTooOpa3ue OpraHHYECKOTO MUPay,
«OBOIIOLHUS )KUBOU MPUPOBI», «IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

Llenp u3ydyenus yudeOHoro mnpenmera «buomorus» Ha 0a30BOM YpPOBHE — OBJaJICHUE
00yJalOIMUMHUCS 3HAHUSAMH O CTPYKTYPHO-(QYHKIMOHAJIBLHOW OPraHU3alliid J>KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHne YMEHUM MCIIOIb30BaTh 3TH 3HAHMS ISl TPAMOTHBIX JACHCTBUMN B
OTHOIIEHUH O00OBEKTOB KMUBOW MIPUPOJIBI U PEILICHUS PA3IUYHBIX )KU3HEHHBIX TPOOIIEM.

Joctuxenue 1enu u3ydeHus ydeOHoro mnpenamera «buonorus» Ha 06a30BOM YpOBHE
obecreunBaeTcs peleHrueM CAeAyIOIMMX 3a/1ayu:

OCBOCHHE OOYYAIOIIMMHCS CHUCTEMbl 3HAHUW O OMOJOTUYECKUX TEOPHSIX, YUEHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3ax, MpaBUiax, CIyKallMX OCHOBOH Il (OpMUpPOBaHUS
MPEJCTABICHUNA O €CTECTBEHHO-HAYYHOM KApPTUHE MHpPa, O METOAAaX HAYYHOI'O IT03HAHUs,
CTPOCHHMHM, MHOTOO00Opa3sUU M OCOOCHHOCTSIX HBBIX CHCTEM pa3HOTO YPOBHS OpraHU3alllH,
BBIJIAIONTUXCSI OTKPBITUSAX U COBPEMEHHBIX UCCIICIOBAHUSIX B OMOJIOTHH;

dbopMupoBaHrue y OOYYarOMIMXCS TMMO3HABATENbHBIX, MHTEIUIEKTYaTbHBIX U TBOPUECKUX
CIIOCOOHOCTEH B Mpolecce aHanu3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJOTHH HAyYHBIX B3IJISJIOB,
UJIEW U MOJIX0J0B K U3YUYECHHIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpPraHU3aLH;

CTaHOBJIEHHME Yy OOydaromuxcsi oOumel KyabTyphl, (YHKIMOHAIBHOM TIpaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHSATh U OLEHUBATH SBICHUS OKPYKAIOIIETO MHUpa >KUBON MPHUPOJABI Ha
OCHOBaHUU 3HAHUH U OMBITA, MOTYYSHHBIX PU U3yUYEHUU OUOJIOTHH;

dbopmupoBaHre y OOYyYarONIUXCS YMEHUW WLTIOCTPUPOBATh 3HAYCHHE OMOJIOTHYECKUX
3HAHUW B MPAKTAYECKON MESITEIbHOCTH YEJIOBEKA, PA3BUTHM COBPEMEHHBIX MEIUIIMHCKHUX
TEXHOJIOTHI U arpoOUOTEXHOIOTU;

BOCTIUTaHHE YOEXKIEHHOCTH B BO3MOXHOCTH TIO3HAHUS YEIOBEKOM >KHBOW MPHUPOJIBI,
HEOOXOIMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOFOACHUS STUYECKUX HOPM IMPHU MPOBEICHUN
OMOJIOTHYECKUX UCCIIEIOBAaHUH;

OCO3HAaHHE LEHHOCTU OMOJOTHYECKUX 3HAHWM JIJIsl TIOBBIIICHUS YPOBHS JKOJOTHYECKOU
KYJIBTYPBI, 11 JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHUS;



pUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUN B IMOBCEIHEBHOM >XU3HU NJIS OLEHKHU
MOCJEICTBUI CBOEH JEATENILHOCTH IO OTHOIICHUIO K OKpY)KaIoLeH cpene, COOCTBEHHOMY
3I0pOBBIO, 00OCHOBAHHE U COOIIOZCHNE Mep MPO(PUIAKTHKH 3a00JICBaHHA.

B cucteme cpennero obuiero oopazoBanus «buonorus», nzydaemast Ha 6a30BOM ypOBHe,
ABIIIETCS 00s3aTENbHBIM Y4€OHBIM MPEIMETOM, BXOISIIMM B COCTaB IpeIMETHOW oOliactu
«EcTecTBEHHO-HayUHBIE [IPEIMETHIY.

Jlist u3ydenwust Onosioruv Ha 6a30BOM YPOBHE CpeIHEro o0IIero o0pa3oBaHus OTBOIUTCS
68 yacoB: B 10 kimacce — 34 vaca (1 gac B Hezenio).

Conep:xkanue o0yueHust
10 kacc

Tema 1. Buojsiorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTMU C OOLIECTBEHHBIMH, TEXHUYECKUMH U APYTUMHU
€CTeCTBEHHBIMU HayKaMu, Quiocoduei, 3TUKON, 3CcTeTHKOM M mpaBoMm. Ponbp OGuonoruu B
(opMHpPOBaHNN COBPEMEHHON HAYy4YHOU KapTHHBI Mupa. CucTeMa OMOIOTHIECKUX HaAYK.

MeTto/1bl TO3HAHUS KUBOM MPUPOABI (HA0II0IeHUE, SKCIIEPUMEHT, OIMCAHUE, U3MEPEHHE,
KJ1accu(pUKalus, MOJICITUPOBAHKE, CTATUCTUYECKAsI 00pabOTKa TaHHBIX ).

JdeMoHcTpanum:

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

Tabmuubt 1 cxembl: «MeTObI TTO3HAHUS KUBOW PUPOIBD.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

[Tpaktueckass pabotaNe 1. «Mcmonb3oBaHWe pAa3IUYHBIX METOAOB NPHU HU3YUYECHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl M UX OPraHU3AIUSA.

Kupbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosnoruu. OTIuYMe >KUBBIX
CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CgoiicTBa OuocucTeM © HUX pa3HOOOpa3ue. YPOBHU OpraHu3alud OHOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIETOYHBIM,  TKAaHEBbIM, OPraHU3MEHHBI,  MONYJSIIMOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOreo1eHOoTHYEeCKHi), OMoC(hepHBI.

JleMoHCTpanum:

Tabmuupel u cxembl: «OCHOBHbIE NpPHU3HAKU KU3HW», «YPOBHU OpraHU3alUU >KUBOU
IPUPOIBI».

Ob6opynosanue: moaens Monekynsl JJHK.

Tema 3. XumMu4ecKkuii COCTaB U CTPOCHHE KJICTKH.

XUMUYECKUI COCTaB KJIETKHU. XuMu4yecKue BJIEMEHTBHI: MAaKpOJBJIEMEHTHI,
MHUKpO3JIeMEHTHI. Bosla 1 MUHEpasbHbIE BEIIECTBA.

@yHKIMM BOJABl U MHUHEPANBHBIX BewlecTB B KieTke. [loanepikaHne OCMOTHYECKOIO
Oananca.

benku. CocraB u cTpoeHne 6eIK0B. AMUHOKHUCIIOTEI — MOHOMEPHI OenkoB. HezameHnmblie
U 3aMEHHMbl€ AMHUHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOI
MOJIEKYJbI (TIepBUYHAS, BTOPUYHAS, TPETHYHAs W YETBEPTUYHAs CTPYKTypa). XUMHUYECKHE
cBoiicTBa OenkoB. buonorudeckue GpyHKIMN OETKOB.

®epMeHTHl — Ouosiornyeckue karaiauzaTopbl. CTpoeHHe (epMeHTa: aKTHBHBIA LIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Burtamunbpl. OTinuuss  QepMEeHTOB  OT
HEOPraHUYECKUX KaTalIn3aTOpPOB.



YrneBonabl: MOHOCaxapubl (TJIFOKO3a, puO03a 1 Ie30KCHpuO03a), Aucaxapuiasl (caxaposa,
JaKTO3a) W MoJucaxapuabl (Kpaxmal, TJIUKOTeH, IeJultoio3a). buonormueckue ¢(yHKIUU
YIJIEBOJIOB.

Jlunuaer:  Tpurmunepuabl, dochomunuabl, crepounsl. [ 'mapodribHO-THAPODHOOHBIE
cBoiicTBa. buonornueckue Gpynkuuu naunuaoB. CpaBHEHUE YIIIeBOJIOB, OENKOB M JIMIMIOB Kak
MCTOYHUKOB DHEPIUH.

Hyxnennossie kucnorsl: IHK n PHK. Hykieornasl — MOHOMEpPBI HYKJIIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkoum JJHK. Crpoenune m ¢ynkumm PHK. Buger PHK. AT®: crpoenue u
GyHKIIHH.

[Muronoruss — Hayka o kiuerke. Kilerounas teopus — IpUMeEp B3aUMOJCHCTBHA UACU U
(axTOB B HAYYHOM MMO3HAHUU. METO/IbI U3YUEHHS KIICTKH.

Knerka kak nenoctHas »xuBas cucrema. OOLye MpU3HAKM KJIETOK: 3aMKHYyTas Hapy»KHast
MeMOpana, mosiekyibl JJHK kak renernueckuii anmapar, cuctema CHHTe3a Oenka.

Tumbl KIETOK: JYyKapHOTHUYECKass H mIpokapuoruyeckas. OCOOCHHOCTH CTPOSHHS
npokapuoTuyeckoil kinetku. Knerounas crenka 6akrepuil. CTpoeHre 3yKapuOTHUECKON KIIETKU.
OCHOBHBIE OTJIMYUS PACTUTEIIBHOM, Y)KUBOTHON U TPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIMKC, UX (DYHKIHH.
[Tna3maTtudeckas MeMOpana, e€ cBoicTBa W (QyHkmuw. LluTormazmMa u €€ OpraHOWIBL
OnnomemOpanubie opranouasl kietku: JIIC, anmapar ["onbmku, mm3ocomsl. [lomyaBroHOMHBIE
OpraHoubl KJIETKU: MHUTOXOHApPUH, IMiacTUibl. lIpomcxoxkneHne MUTOXOHIPUM U IUIACTHI.
Bunp! nnactun. HememOpaHHbIe OpraHOM bl KJIETKU: pUOOCOMBI, KJIETOUHBIN LIEHTP, HIEHTPHOJIH,
peCHUYKH, KryTUKU. DyHKIIMK OpraHoUA0B KIIETKU. BKitoueHus.

SAnpo — perynsaTopHbIi HeHTp KieTkH. CTpoeHue sapa: suepHas 000JI09Ka, Kapuoria3ma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcIIOpPT BELIECTB B KIIETKE.

JdemoHcTpaumuu:

IToptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. IlIneiinen, P. Bupxos, Ixx. Yorcon, @.
Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

Juarpammsl:  «PacnpeneneHne XUMHYECKHX DJIEMEHTOB B  HEXKHBOM  IIPHUPOIE»,
«Pacnipenenenne XUMUYECKUX JIEMEHTOB B )KMBOW MTPUPOJIEN.

Tabmunel u cxembl: «llepuonuyeckas TabauIa XUMHUYECKHX 3JIEMEHTOB», «CTpoeHune
MOJIEKYJIBbl BOJBI», «bruocunTes Genka», «CTpoeHue Mojekyisl Oenka», «CTpoeHue pepmeHTay,
«Hyxneunossie kucnotel. JJHK», «Ctpoenne monekynel AT®», «CtpoeHHe 2yKapuOTHYECKON
KIeTkn», «CTpoeHue KHUBOTHOM KiIeTku», «CTpOeHHE pacTUTENIbHON KiIeTku», «CTpoeHue
POKAPUOTUYECKON KiIeTKW», «CTpoeHue sapa KIETKu», «Y TIIeBOJbD», «JIUumuasn.

OO6opynoBaHue: CBETOBOW MHKpPOCKOH, OOOpYyJAOBaHUE MIJIsi MPOBEIACHUS HAOIIOJCHUH,
U3MEpPEeHUH, 3KCIIEPUMEHTOB, MUKPOIIPENapaThl PaCTUTENbHBIX, )KUBOTHBIX M OaKTepHUaTbHBIX
KJIETOK.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

JlaGopatopHast pabora Ne 1. «M3ydyeHue KaTalUTUYECKOH aKTUBHOCTH ()epMEHTOB (Ha
IpUMepe aMHJIa3bl WIIM KaTalla3bl)».

JlaGopatopnast padota Ne 2. «M3yueHme CTpOeHHUS KJIETOK PACTCHHWH, >XHBOTHBIX U
OaxTepuii Mol MUKPOCKOIIOM Ha FTOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. 7KuzHenesiTeIbHOCTh KJIETKH.



OOMeH BemiecTB, WIM MeTaboau3M. AccuMmmianus (TUTACTHYECKUN  OOMEH) |
JUCCUMUIIALIUS (SHEpreTUYecKHii 0OMeH) — IBe CTOPOHBI €AMHOTO Tpolecca MeTabonu3ma. Poib
3aKOHOB COXPAaHEHUS BEIIECTB U SHEPTUU B TOHUMAaHUH METa0O0Iu3Ma.

Tunber oOMeHa BemiecTB: aBTOTPOGHBIN U TeTepoTpodHbIid. Ponb depmMeHTOB B 00OMEeHE
BEIIIECTB M MIPEBPAILCHUH YHEPTHH B KIICTKE.

®orocunte3. CperoBas u TeMHOBas (a3el ¢dortocuHTe3a. Peakmum (oTocuHTE3A.
DddextuBHOCTh hoTOCHHTE3a. 3HAUECHUE POTOCUHTE3A JIJIs )KU3HU Ha 3emiie. BriusHue ycnoBuii
cpezbl Ha (POTOCHHTE3 U CIIOCOOBI TIOBBIIICHHS €TI0 MPOYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHIA.

XemocuHTe3. XEeMOCHHTE3UpYIOHe OakTepuu. 3HaUCHHE XEMOCHHTe3a IS JKU3HU Ha
3emie.

Onepreruyecknii oOMeH B KJeTke. PaciieruieHme  BEIIECTB, BBIICICHHE U
AKKyMYJIMPOBAaHHUE SHEPTUU B KJIETKE. JTalbl JHEPreTHUecKkoro oomMena. [ nukonus. bpoxxenue u
ero Buabl. KuciopomHoe OKHCICHHME, WIM KIETOYHOE jbixaHue. OKHCIUTEIbHOE
dochopmmmpoBanre. DPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakuiun wmartpuunoro cunte3a. ['enernueckas wunpopmanusa u JHK. Peanuzamus
TeHETUYECKON MH(popMalMKu B KIeTKe. ['@HeTHYeCKUi KOIl M ero CBOWCTBA. TPaHCKPHIIIUS —
matpuunbiii cuHTe3 PHK. Tpancnsaius — 6unocunTtes Oenka. Dtambl TpaHcsiuud. KonupoBaHue
aMUHOKUCIIOT. Ponb pubocom B GuocuHTe3e Oelnka.

Hexnerounsie ¢opmbl xu3HM — Bupychl. Mcropusi otkpeiTust BupycoB (. W.
HBaHoBckuii). OCOOCHHOCTH CTPOCHUS U KH3HCHHOTO IMKJIA BUPYCcOB. bakrepuodaru. bonesnun
pacTeHHii, )KHBOTHBIX U YEJIOBEKA, BhI3bIBACMbIC BUpycaMH. Bupyc nMMyHoAeuinTa YeaoBeka

(BUY) - Bo30oymutens CIIMJla. OOpartHas TpaHCKpWIIIHS, peBepTaza W HWHTErpasa.
[IpodunakTrka pacripocTpaHeHUsI BUPYCHBIX 3a00JI€BaHUM.
JdeMoHcTpanum:

[Toptpetsi: H. K. Konbuos, 1. . UBanosckuit, K. A. Tumupsizes.

Tabmuupt u  cxembl: «Tunel  nutanus», «Metabonuzm»,  «MUTOXOHAPHUIY,
«QHepretnueckuit oOMen», «Xioporact», «Dotocunred», «Crtpoenmne JIHK», «Ctpoenue
u(yHKIIMOHUpOBaHHEe TeHa», «CuHTe3 Oenkay, «l'eHetmueckuii kom», «Bupyce»,
«bakrepnodarn», «CtpoeHune wu ku3HeHHbIH 1uka Bupyca CIIW[la, OGaxtepuodaray,
«Permmukanus JJTHK».

O6opynoBanue: moaenu-anmukauu «Yasoenune IHK u tpanckpunimsy», «buocunres
Oenka», «CTpoeHue KIeTKn», Mojieib cTpykTypsl JJHK.

Tema S. PasMHOKeHHe M HHAMBUHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knetounelii 1uKkia, WiM KU3HEHHBIM WK kieTku. MuHtepdaza m mwmros. Ilponeccst,
nporekaromue B uHTepdasze. Permmmkanus — peakuuss marpuuHoro cunrteza JHK. Crpoenue
XpOMOCOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. JIMTUIOMIHBIA M TalIOMIHBIM XPOMOCOMHBIE
Habopbl. Xpomatuasl. [luTonornueckre OCHOBBI Pa3MHOXKEHHS U MHIUBUIYaTbHOTO PAa3BUTHS
OpraHNU3MOB.

Henenne xnetkn — muto3. Cramum mwurosa. [Iponeccel, mpoucxondiue Ha pasHbIX
CTaJusIX MUTO3a. BHOJIOrHYECKU CMBICT MUTO3A.

[Tporpammupyemasi TuOeb KISTKH — aromnTo3.

@opMBl  pa3MHOXKEHMsSI OpPraHu3MoOB: Oecrosioe U moyioBoe. Buapl  Oecnonoro
Pa3MHOXKEHUS: JIeJIEeHHE HaJBO€, MOYKOBaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEre€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIIOHMPOBAaHUE OPraHHU3MOB, €r0 3HAYCHUE I
CEJICKLIUH.

[TonoBo€ pa3MHOKEHUE, €T0 OTIIMYHUS OT OECIIONOrO.



Meiio3. Craguu meito3a. Ilpoueccsl, npoucxonsume Ha craausx menosa. [loBenenne
xpomocoM B Meio3e. Kpoccunrosep. buosnornueckuii cMbIci ¥ 3HaYEHUE Mei03a.

["amerorenes — npouecc 00pa3oBaHus MOJIOBBIX KJIETOK Yy KUBOTHBIX. [10s10BBIE XKene3bl:
CEMEHHHUKHU M sSM4HUKH. OOpa3oBaHUE W Pa3BUTHE IOJOBBIX KIETOK — ramer (CHepMaTo30H,
AilleK/IeTKa) — crepMaToreHe3 U oBoreHe3. (OcCOOEHHOCTHM CTpOEHHUS SHIEKICTOK U
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

NuauBuayanbHoe pa3BUTHE (OHTOTEHE3). OMOpHOHAIBHOE pa3BUTHE (IMOPHOTCHE3).
Otanbl 3MOPHOHATIBHOIO Pa3BUTHA Y MO3BOHOYHBIX KHBOTHBIX: JIpOOJIEHHE, TacTpyssaius,
opranorenes. [loctamOpuoHanbHOe pa3BuTHE. THUIBI MOCTIMOPHOHAIBHOIO PA3BUTHUS: HPIMOE,
HenpsiMoe (TMYMHOYHOE). BiusiHue cpeipl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, COCOOHBIE
BbI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pa3zBute pacteHuil. OHTOreHe3 HBETKOBOIO PAaCTEHHUs: CTPOCHHE CEMEHHU, CTaANU
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuubt u cxembl: «@OpMBI Pa3MHOKEHHUSI OPTaHU3MOBY, «/IBOIHOE OIIIOOTBOPEHHUE Y
LBETKOBBIX pacTeHui», «BereraTuBHOEe pa3MHOXEHUE pacTeHHil», «JlereHne KieTku
Oaktepuii», «CTpoeHHE TMONOBBIX KIETOK», «CTpoeHHe XpOMOCOMBI», «KIETOUHBINA UK,
«Penmmukanus THK», «Muto3y», «Meios», «lIpsamoe u HenpsMoe pazButue», «l'amerorenes y
MJIEKOTIUTAIOLIUX U YeNoBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOI, MuKporpenaparsl «CriepMaTo30UIbl MIEKOMUTAIOIIETOY,
«Siueknerka muekonutarouero», «KapuokuHe3 B KIETKax KOpelIKa JyKa», MarHUTHas
MoJenb-ammInKanus «/lenenue knerkny, moaens JJHK, Mogens meradazHoii XpOMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

Jlaboparopnas pabota Ne 3. «HabmogeHne MuTo3a B KJIETKaX KOHYMKA KOPEIKa JIyKa Ha
TOTOBBIX MUKPOIpENnapaTax.

JlaGopatopnast pabota Ne 4. «/3ydeHuwe CTpPOEHHUS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax.

Tema 6. HacieqcTBeHHOCTh H M3MEHYMBOCTH OPraHU3MOB.

IIpenmer n 3agaunm reHeTuku. Mcropus pasBuTus reHeTuku. Ponb nuTonoruu u
HMOpHOJIOTHN B CTAHOBJICHUU F€HETHKHU. BKi1ag pocCHCKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
FeHeTUKU. MeTo/bl TEeHETUKH (TUOPUIIOIOTUYECKUHM, LUTOT€HEeTHYECKUM, MOJIEKYIIpHO-
reHeTuueckuii). OCHOBHbIE TEHETUUECKUE MTOHATHS. ['eHeTnYecKasi CMUMBOJIMKA, UCTIONb3yeMas B
CXEMax CKpEIMBaHUN.

3aKOHOMEPHOCTH  HACJEIOBaHUS  NPU3HAKOB, ycTaHOBiIeHHble [. MeHngenem.
MonoruOpuaHOe CKpenBanue. 3aKoH eIMHO000pa3usi THOPUAOB MEPBOTO mokoJieHus. [IpaBuino
JOMMHHMPOBaHMs. 3aKOH pAcIIEIUIEHHs Ipu3HakoB. ['mmore3a yucroTel raMer. llomHoe u
HEIOJIHOE JOMUHHUPOBAHHUE.

JurubpunHoe ckpemMBaHME. 3aKOH HE3aBUCHMOrO  HAcJelIOBAaHUS  MPU3HAKOB.
[{uToreHeTHueckne OCHOBBI JUTHOPHUIHOTO CKPEIIMBAHUSA. AHAJIN3UPYIOLIEe CKpellMBaHUE.
Mcnonb30BaHne aHATM3UPYIOLIETO CKPEIMBAHUS JUISl OTPEIeTIeHNs] TeHOTUIIA OCOOH.

CueruienHoe HacienoBanue mnpusHakoB. PaGora T. Moprana mno cLelIEHHOMY
HacJeI0BaHNI0 TeHOB. HapyllieHue cluemnieHns TeHOB B pe3yibTaTe KPOCCHHIOBEpPA.

XpOoMOCOMHas TeOpUs HACJIECTBEHHOCTH. | eHeTHuecKrue KapThl.

I'eneruka nona. XpoMOCOMHOE OIpPENEICHUE 0Ja. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporaMeTHbIE OpraHu3Mbl. HacimenoBaHue NpPU3HAKOB, CLEIJIEHHBIX C
MTOJIOM.



W3MeHunBOCTh. BBl N3MEHUMBOCTHU: HEHACIICACTBEHHAs M HACIEACTBEHHAsA. Ponb cpenpl
B HEHACJICJICTBEHHOM HW3MEHYMBOCTU. XapaKTEPUCTUKAa MOJU(PHUKAIMOHHON H3MEHYHUBOCTH.
BapuanvonHslil psa 1 BapuanvoHHas Kpusas. Hopma peakiuu npusHaka. KonuyecTBeHHbIE U
Ka4yeCTBEHHbIE PU3HAKU U UX HOpMa peakiuy. CBoicTBa MOAU(PUKAIIMOHHON U3MEHYMBOCTH.

HacnencrBeHHast, WiaM reHOTUIMYECKasi, ©3MEHUMBOCTh. KoMOMHATHBHAS M3MEHYHUBOCTb.
Meiio3 © 1onOBOM mpoLecC — OCHOBA KOMOMHATMBHOW M3MEHUMBOCTH. MyTallMOHHas
u3MeH4nBOCTh. Kiaccugukanuss MyTanmii: TeHHbIE, XpPOMOCOMHBIC, T€éHOMHble. YacToTra M
OPUYMHBI MyTauuid. MyTtareHHsle (akTopbl. 3aKOH TOMOJIOIMYECKHX PAJOB B HACJIEACTBEHHOM
n3menurBocty H. M. BaBunosa.

BuesinepHast Haca€1CTBEHHOCTh U H3MEHYUBOCTb.

I'eneruka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METO/bl T€HETHUKU YEJIOBEKA:
reHEaNOrnYecKui, OJIM3HELOBBIH, LMTOr€HETUYECKUH, OMOXMMUYECKHH, MOJIEKYJSPHO-
reHeTuueckuii. COBpPEMEHHOE ONpEJCIICHUE TIEHOTHIA: ITOJIHOI€HOMHOECEKBEHUPOBAHUE,
FeHOTUIHUpPOBaHKUE, B TOM uyucie ¢ nomoinbto [I[P-ananuza. Hacnencreennsie 3aboseBaHus
YelnoBeKa: TeHHble Ooyie3HW, OONE3HM C  HACIEIACTBEHHOW IMPEpacroiOkEHHOCTHIO,
XpoMocoMHble Oose3Hu. ComaTuueckue U TreHepaTuBHble MyTauuu. CTBOJIOBBIE KIIETKH.
[TpuHIMIBI 370pOBOrO 00pa3a *KHU3HHU, JUATHOCTUKH, NMPO(UIAKTUKY U JIEUCHHUS] T€HETUYECKUX
Oone3Hel. MeauKO-reHeTUUECKOe KOHCYJIbTUPOBAHHUE. 3HAUEHHE MEAMIIMHCKONW TE€HETHUKU B
IPEIOTBPALICHUH U JIEUEHUU T€HETUYECKHUX 3a00JIeBaHUI YeI0BEKa.

JdeMoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumocdees-
Pecosckmii, H. Y. BaBuios.

Tabmuubl u cxembl: « MOHOTHOPUHOE CKPEUIMBAHUE U €r0 IUTOrCHETHYECKasi OCHOBAY,
«3aKOH pacIIeIUIEHUs] M €ro ILUTOICHETUYECKash OCHOBa», «3aKOH YHUCTOTHI TaMeET»,
«durnbpunHoe ckpeuBanuey», «LluTororuueckue OCHOBBI JUTMOPHUIHOIO CKpEIIMBAaHUS,
«Meito3», «B3auMoaeicTBrIe auIebHBIX TEHOBY, « eHeTnYecKne KapThbl paCTEHUM, KUBOTHBIX
U yelnoBekay, «l'eHeTuka mojay», «3aKOHOMEPHOCTH HACJENOBaHUS, CLEIUIEHHOIO C IOJIOMY,
«Kapuotunsl dYenoBeka U KHUBOTHBIX», «Buasl u3MeHunmBocTH», «MoanpukanuoHHas
U3MEHYNBOCThY», «HacnenoBanue pesyc-pakropa», «l'eHeTHka rpynn KpoBuy», «MyTalmoHHas
U3MEHYUBOCTbHY.

Ob6opynoBanue: Monenu-anmiukauun «MoHoruOpuaHoe ckpemuBanue», «HenomaHoe
JOMUHUpOBaHuEe», «JluruOpunHoe ckpemmuBanue», «llepekpéct XpomMocom», MHKpPOCKOIN H
MuUKponpenapat «Jpo3oduna» (Hopma, MyTauuu (GopMbl KPbUIbEB U OKPACKU Telna), repoapuit
«I"opox moCceBHOW».

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

JlaGopatopHas pabota Ne 5. «/3yyeHue pe3yslbTaTOB MOHOTUOPUAHOTO U JUTHOPUIHOTO
CKpEeLIMBaHUA y Ap030(HiIbl Ha TOTOBBIX MUKpOIpenapaTax.

JlaGopaTtopnast pabota Ne 6. «3yyeHne mMonuduKkanMOHHON U3MEHUYNBOCTH, TTIOCTPOSHUE
BAPHALIMOHHOTO PSiia U BAPUALIMOHHON KPUBOW».

JlaGopatopHass pabora Ne 7. «AHamM3 MyTauMid Yy Jpo30QHIbl Ha TOTOBBIX
MUKpOIIpenaparax.

[TpaxTrueckas padota Ne 2. «CocraBieHue U aHaIU3 POAOCIOBHBIX YETOBEKaY.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTHM.

Cenexuus Kak HayKa U Ipolecc. 3apoKICHUE CeNeKIUU U foMecTukanus. Yuyenue H. U.
BaBunoBa 0 meHTpax NPOMUCXOXKIEHUS M MHOrooOpasusi KyJNbTypHBIX pacTeHHid. LleHTpsl
MIPOUCXOXKACHUS JOMAIITHUX KUBOTHBIX. COpT, MOpoJa, TaMM.



CoBpeMeHHbIE METOBI CENEKIMU. MacCOoBbI U MHAWBUAYAIbHBI OTOOPHI B CENEKIIMH
pacTeHuii u XUBOTHBIX. OIIEHKa dKCTephepa. BIN3KOPOACTBEHHOE CKPEIIUBaHUE — MHOPHUIMHT.
Uucras nuHus. CkpelyBaHWEe YWCTBIX JHHMNA. [erepo3uc, wunu THOpHOHAs CHIIA.
Hepoacreennoe ckpemuBanue — aytopuaunr. OtnanéuHas ruOpuauzanmuss M e€ yCrexwu.
HcKyccTBEHHBIM MyTareHe3 W IMOJIYy4YEHUE MOJUIUIONJI0B. JIOCTMIKEHHs CEJeKUUU PACTEHUH,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kak oTpacib NPOU3BOJACTBA. [ €HHAs HHXKEHEpHUs. OTalbl CO3JaHUs
pekomOunantHor JIHK wu Tpancrennsix opranu3moB. Kiterounas wumxenepus. Kiierounsie
KyJlIbTypbl. MUKPOKJIOHAJIbHOE pa3MHOXKEHHE pacTeHuid. KiioHupoBaHue BbICOKOIIPOTYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHU3MOB. OKOJOTMYECKHME M 3Thdyeckue npodiaemel. MO -
TeHETHYECKU MOIU(DUIIUPOBAHHBIE OPTaHU3MEI.

JleMoHCTpamuu:

[Toptpetsi: H. . BaBunos, U. B. Muuypumn, I'. JI. Kapnieuenko, M. @. liBaHoB.

Tabmuiel U cxembl: kKapta «LIeHTpBI MPOMCXOXKIEHUS W MHOTOOOPa3us KYyIbTYpPHBIX
pacrenuii», «llopoasl mOManTHUX KUBOTHBIX», «CopTa KYJIbTYPHBIX pacTeHui», «OTmanéHHas
rubpunnzanus», «Paborel akamemmka M. @. HBaHoBay, «llomummongus», «OOBEKTHI
ouorexHonorun», «Kinerounele KylnbTypbl U KIOHHpOBaHUE», «KOHCTpyHpoBaHHE M TEPEHOC
TE€HOB, XPOMOCOM).

OO6opynoBaHue: MYJISDKH TUIOZOB M KOPHEIIONOB IUKHUX ()OPM U KYJIBTYpHBIX COPTOB
pactenuii, repoapuit «CenbCKOX035IIICTBEHHbBIE PACTECHUS.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Okckypcusi«OCHOBHBIE METOABI M JIOCTHXKEHUS CeNeKIMM pPAcTeHWH U JKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTAHIMIO, IJIEMEHHYIO (DepMy, COPTOUCIBITATEIIbHBIA Y4aCTOK, B TEINTMYHOE
XO035UCTBO, 7a0OpaTOpHUI0 arpoyHUBEpCUTETa WM HAy4HOro ueHTpa)». Ilianupyembie
pe3yJabTaTbl OCBOEHHUSI MPOrPaMMbI 10 OMOJIOTMM HA 0A30BOM YPOBHE CpeJHEro o0Iero
o0pa3oBaHus

Cornacho ®I'OC COO, ycraHaBnuBaloTcid TpeOOBaHUS K pe3yJlbTaTaM OCBOCHHUS
00y4aroImuMuCs MPOrpaMM CpeHero oouiero oOpa3oBaHus: JINYHOCTHBIM, METAIIPEIMETHBIM U
MNpEaAMCTHBIM.

JInuyHOCTHBIE pe3yJIbTaThI

B CTPYKTYPC JHUYHOCTHBIX PE3YJIbTATOB OCBOCHHA IMPEAMCETA «buoorus BBIICIICHBI
CIIEAYIOIIME  COCTAaBJIAIONIME: OCO3HAHHE OOYUYaIOUIMMUCA  POCCHHCKOM  IpakAaHCKOM
UJEHTUYHOCTH — TOTOBHOCTHM K CaMOPa3BUTHIO, CAaMOCTOATEIBHOCTH W CaMOOIPEICICHUIO,
HaJIM4Me MOTHMBALMU K OOyYeHHUIO0 OHMOJIOIvH, IleJeHalpaBlIeHHOe pPAa3BUTHE BHYTPEHHUX
yOeXAeHUI JTMYHOCTH Ha OCHOBE KJIIOUEBBIX LIEHHOCTEH M MCTOPUUECKUX TPAJULUN pa3BUTHUS
OMOJIOTHYECKOTO 3HAHUS, TOTOBHOCTb M CIIOCOOHOCTh OOYy4aroImuXcs pPYKOBOJICTBOBAThbCS B
cBOEH ACATCIIBHOCTHU IOEHHOCTHO-CMBICIIOBBIMHU YCTaHOBKaMH, IpUCymnumMu CHUCTEMCE
OMOJIOTHYeCKOro 00pa30BaHMs, HaJIMYUe SKOJOTHYECKOTO IPAaBOCO3HAHMS, CIIOCOOHOCTH
CTaBUTH LCJIM U CTPOUTD )KU3HCHHBIC ITJIAHBI.

JImuaOCTHEBIE pE3yIbTaTbl OCBOCHUSA IMMPEAMCETA «bnonorusy JOCTUT'alOTCA B C€AHNHCTBEC
yqe6H0171 A BOCIIUTATEIbHOH ACATCIIBHOCTH B COOTBETCTBUHU C TPAAWLIMOHHBIMU pOCCPIfICKPIMI/I
COLIMOKYJIBTYPHBIMH, UICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMU LICHHOCTSAMM, IIPUHATBIMUA B
oOImiecTBe MpaBWJIIaMH M HOPMAaMU MOBEJIEHHS M CIIOCOOCTBYIOT IpOLECCaM CaMOIIO3HAHMS,
CaMOBOCIITMUTAaHUA W CaMOpPa3BUTHUSA, Pa3BHUTUA BHYTpeHHeI\/II mo3nguu JIMYHOCTH, IMAaTpUOTU3MaA,
YBaXXEHMSI K 3aKOHY W IIPABOIOPSAIKY, YEJIOBEKY TPyZa M CTapIIEMY ITOKOJECHUIO, B3aMMHOIO



YBaXEHUs, OEpEeKHOr0  OTHOIIEHUS K  KYJAbTYpHOMY  HAacClEeOUI0 U TPaJuLUsiM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEN Cpee.

JIM9HOCTHBIE Pe3yNbTaThl OCBOCHHS YIeOHOTO npeaMera «Bbromorus» MOKHBI OTpakaTh
TOTOBHOCTb M CIOCOOHOCTH OOYYaIOLIUXCS PYKOBOJICTBOBATHCS CHOPMUPOBAHHONW BHYTPEHHEM
MO3ULIMEH JIMYHOCTH, CHUCTEMOH IIEHHOCTHBIX OpPHEHTalUWW, MO3UTHUBHBIX BHYTPEHHUX
yOeXICHHUI, COOTBETCTBYIONIMX TPAJAUIMOHHBIM IEHHOCTSIM  POCCHICKOTO  OOIIeCTBa,
pacHIMpeHHe >KU3HEHHOTO OMNbITa U OMbITa JAESITEIBHOCTA B MPOIECCE peaiu3alid OCHOBHBIX
HaIlpaBJICHUN BOCIIUTATEIbHOMN 1E€ATEILHOCTH, B TOM YUCJIE B YACTH:

1)rpa:;knaHckoro BOCIMTAHUSA:

Cc()OPMUPOBAHHOCTh TPAKIAHCKOW MMO3UIUU  OOYYArOIIeToCsl KAk AaKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUIICKOr0 00IIeCTBa;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX IpaB M OOSA3aHHOCTEH, yBak€HHWE 3aKOHA U
MIPABOIOPAJIKA; TOTOBHOCTh K COBMECTHOM TBOPYECKOW NIEATEIHHOCTH MPU CO3/IaHUU YUYEOHBIX
MPOEKTOB, PEIICHUU YUYEOHBIX U IMO3HABATENBHBIX 3a7a4, BBIIOJTHEHUH OHOIOTHYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TMO3MIMIO IO OTHOIICHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSCHSATH €€,

YMEHUE YYMUTHIBATh B  CBOMX  JIEUCTBHSIX HEOOXOJUMOCTh  KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJIEH C pa3HBIMU YOEKIECHUSAMH, KYJIbTYPHBIMU IIEHHOCTSIMUA U COLIMAJIbHBIM
MOJIOKEHUEM;

TOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOTO BBHITIOJHEHHUS Y4eOHBIX,
MO3HABATENIbHBIX W UCCJIENOBATEIbCKUX 3aJlad, YBAXUTEIHHOTO OTHOIICHUS K MHEHHIO
OTIMIOHEHTOB MPHU 00CYKACHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO CONECPKAHUS;

FOTOBHOCTb K T'YMaHUTApPHOU U BOJOHTEPCKOM J1€ATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpMUPOBAHHOCTHh POCCUICKON IPaKIaHCKON UJIEHTUYHOCTH, MATPUOTU3MA, YBAKEHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepe] PonmMHON, ropaocTy 3a CBOM Kpai, CBOXO
Ponuny, cBOH S3BIK M KYJIBTYpPY, IPOILJIOE U HACTOSIIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOIIEHHE K MPUPOAHOMY HACJIEAMI0 M NaMSATHUKAM MPUPOABI,
JIoCTIKeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHMCKUX YYEHBIX B CTAHOBJIICGHHE W pPa3BUTHE
OHOJOTUH, TOHUMAaHH 3HAYeHUsI OMOJIOTHH B TIO3HAHUU 3aKOHOB TIPUPO/IBI, B )KU3HU YEIIOBEKa U
COBPEMEHHOT0 00IIIeCTBa;

uaenHas yoexx1€HHOCTh, TOTOBHOCTH K CITY)KE€HHUIO U 3anuTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HaHUE AYXOBHBIX IEHHOCTEN pOCCUICKOTO HAPOa;

c(hopMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUSI, STHUYECKOTO TIOBEICHUS;

CITOCOOHOCTH OIIEHHUBATh CUTYAIMI0 M NMPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/Ia B TOCTPOCHUE YCTOMUHUBOTO OYAYIIETro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM POAMWTENSAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS IEHHOCTEH CEMEHHOM KU3HU B COOTBETCTBUHU C TPATUIIUSIMH HAPOJOB
Poccuu;

4) 3cTeTHYEeCKOro BOCIMTAHMS:



ACTETHUYECKOE OTHOIIEHHE K MUPY, BKJIIOYAsl ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUH;

IMOHUMaHUE SMOLMOHAIIBHOTO BO3JICHCTBHS KUBOW MPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTb K COBMECTHOI TBOPUYECKOH JIEATEIBHOCTH MPHU CO3JaHUU YUEOHBIX MPOEKTOB,
pelieHnn y4yeOHbIX U TO3HABATENIbHBIX 33/1a4, BBIIOJHEHUH OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNSATh COOCTBEHHYIO TMO3UIMI0O 1O OTHOIICHUIO K SIBJICHHUSIM
COBPEMEHHOM KHU3HH U OOBACHATH €€;

YMEHHE YYUTHIBAaTh B CBOMX JCHCTBHSX  HEOOXOAMUMOCTH  KOHCTPYKTHBHOIO
B3aMMOJICHCTBUS JIIOJCH ¢ pasHBIMU YOEXKIEHUSMHU, KYJbTYPHBIMU EHHOCTSAMU U COLUAIBHBIM
MI0JIOKEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B IPOLIECCE COBMECTHOTO BBINOJHEHHUS YYEOHBIX,
MIO3HABATENIBHBIX W UCCIEIOBATEIbCKUX 33J1a4, YBAXUTEIBHOTO OTHOIIEHUS K MHEHHIO
OTIOHEHTOB MPH 00CYXIEHUU CIIOPHBIX BOIPOCOB OMOJOTHYECKOT0 COJIEPIKAHUS;

TOTOBHOCTb K T'YMaHUTAapHOU U BOJIOHTEPCKOU 1E€ATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKON IPpaXKTAHCKOW MICHTUYHOCTHU, TATPUOTU3MA, YBAKECHHS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iepe] PonuHON, ropaocTtu 3a CBOM Kpail, CBOIO
Ponuny, cBO# S3bIK U KYJIBTYPY, IPOLIOE U HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUIEHME K NPUPOJHOMY HACIEAMI0 U NaMATHUKAM [PUPOJBL,
JOCTH>KEHUSIM Poccuu B Hayke, UICKYCCTBE, CIOPTE, TEXHOJIOTHUSIX, TPYAE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAaHOBIIEHHE M pa3BUTHE
O1o0ruy, IOHUMaHMsI 3Ha4€HUs1 OMOJIOTUH B IO3HAHWN 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00IIeCTBa;

uzeiHast yoe:x IEHHOCTh, TOTOBHOCTb K CIIY’KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUA:

OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUICKOr0 HApPO/a;

c(OpPMHPOBAHHOCTb HPABCTBEHHOI'O CO3HAHUS, STUYECKOT'O TIOBEJICHHUS;

CHOCOOHOCTh OLIEHMBATh CUTYAllMI0 M MPUHUMATh OCO3HAHHbBIE PELICHUs, OPUEHTUPYSIChH
Ha MOPaJIbHO-HPAaBCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJa/la B IOCTPOEHUE YCTOMUMBOIO OYAYyLIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM DPOJUTENSAM, CO3JAHMIO CEMbU HA OCHOBE
OCO3HAHHOTO NPHUHSTHS LIEHHOCTEW CEMENWHOM >KM3HU B COOTBETCTBUM C TPAJMULUSMU HAapOJOB
Poccuu;

4) 3cTeTH4YeCKOro BOCTIMTAHUSA:

HCTETUYECKOE OTHOLIEHHWE K MHpY, BKIIIOYasl 3CTETHKY ObITa, HAYYHOTO U TEXHHUYECKOTO
TBOpPYECTBA, CIIOPTA, TPY/1a, OOIECTBEHHBIX OTHOIIECHUH;

MOHMMAaHNE YMOLIMOHAILHOTO BO3EUCTBUS KUBOUM MPUPOABI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIPQXKEHHMIO B Pa3HbIX BUJAX HMCKYCCTBA, CTpPEMJIEHUE MPOSBIATH
KauecTBa TBOPYECKOMN JINUHOCTH;

S5) ¢usuyeckoro BocnuTaHus, (GOPMHPOBAHMA  KYJbTYPbl 3A0POBbS W
IMOLMOHAJIBLHOTO 0JIAroOnoJay4us:

MOHUMaHWE W pealn3aius 3I0pOBOro U 0e30MacHOro 00pasa KU3HU (30pOBOE MUTAHUE,
COOJIIO/IEeHHE TUTMEHUYECKUX MPABMWII U HOPM, COAJTAaHCHPOBAHHBIA PEKUM 3aHATHH M OTAbIXA,
perynsipHas (u3Mueckas aKTUBHOCTH), OEpEeKHOro, OTBETCTBEHHOIO U KOMIIETEHTHOTO
OTHOLICHUSI K COOCTBEHHOMY (PU3MUECKOMY U NICUXHUECKOMY 3/I0POBBIO;



MOHMMAaHWE IIEHHOCTH TIpaBWUJ WHIAWBUIYAJIBHOTO M KOJUIEKTHBHOTO 0O€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOXKAIONIUX 3I0POBBIO U KU3HU JIFOJICH;

OCO3HAHHE TOCIEACTBUA M HENPUSATHS BPEIHBIX MPHUBBIYCK (YIMOTPEOJICHHS aKOTOJS,
HapKOTUKOB, KypeHUs);

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTB K TPY/Y, OCO3HAHKE IIEHHOCTH MacTepPCTBa, TPYIOIIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIHLHOCTH TEXHOJIOTMYECKON M COLMAIbHON HAIIPaBICHHOCTH,
CIIOCOOHOCTh ~ MHMIIMMPOBATh, IUIAHHPOBATH M CAMOCTOSITEIBHO  BBIMOJHATH — TaKylO
JIeSATeTbHOCTb;

WHTEpEC K pa3iuyHbiM chepam mpodeccCHOHATBLHON AESITeTbHOCTH, YMEHHE COBEPINATh
OCO3HAHHEII BBIOOp Oyaymieii mpodeccruu U peann30oBhIBaTh COOCTBEHHBIC KU3HECHHBIC TIJIAHBL;

TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHUIO U CaMOOOpa30BaHHMIO Ha MPOTSHKEHUM BCEH
KU3HH;

7) IKOJIOTM4€eCKOr0 BOCIIMTAHMS:

HKOJIOTHYECKU LIETIECO00pa3HOEe OTHOMICHUE K MPUPOIEC KaK MCTOUYHUKY KU3HHU Ha 3emile,
OCHOBE €€ CYIIeCTBOBaHUS;

MOBBILICHHE YPOBHS SKOJOTHYECKOW KYyNIbTYphI: MPHOOPETEHHE OMNbITAa IUIAHUPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOYKHBIX TTOCIICJICTBUM JIJISl OKPYXKAIOIIEH CPEbl;

OCO3HAHUE TJIO0ABHOTO XapaKkTepa KOJIOTHYECKUX MPOOJIeM U MyTeH X PEIICHHUS;

CIIOCOOHOCTH UCMOJB30BaTh MPUOOpPETaeMbIe MPU W3YYCHUHU OMOJIOTUU 3HAHUS U YMEHUS
IpU pelIeHUH TPOoOJIeM, CBSA3aHHBIX C PaAlMOHAIBHBIM IPUPOIOTOIL30BaHUEM (COOIOICHNE
MpaBWJI MOBEICHUSI B MPHUPOJIC, HANPABJICHHBIX HA COXPAHEHHE PABHOBECUSI B JKOCHUCTEMAX,
OXpaHy BUOB, YKOCHCTEM, Orochepsl);

AKTUBHOE HENpUsTHE NEHCTBUI, MPUHOCIIIUX Bped OKpYKalolled MpUpPOAHOIN cpere,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUATHBIE HKOJIOTMUYECKUE TMOCIEICTBUS MPeaNpPUHIMAEMbIX
JNEUCTBUM W TMpPEeAoTBpalllaTh MX; HAIMYME PAa3BUTOTO HIKOJOTHUYECKOTO  MBIILUICHHUS,
AKOJIOTUYECKON KYJIbTYphI, OMNbITA JAESITEIBHOCTH HKOJOTHYECKON HANPABICHHOCTH, YMEHUS
PYKOBOJCTBOBAaTbCS HMMU B IO3HABAaTEIbHOW, KOMMYHHUKATHMBHOW W COLIMAJIBHOW MpaKTHKE,
TOTOBHOCTHU K YYaCTHIO B TPAKTHUECKOHN JAEITEIbHOCTH YKOJIOTUYECKOM HAMIPABIEHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKM M OOIIECTBEHHOW TMPAKTUKH, OCHOBAaHHOTO HA JMAaJore KYJIBTYp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJUKYIBTYPHOM MUPE;

COBEPIIIEHCTBOBAHUE S3BIKOBOM M YNTATEIHCKON KYJIBTYphI KaK CPEJICTBA B3aUMOICHCTBHS
MEX]Ty JIFOJIbMU U TIO3HAHUS MUPA,

MOHMMaHUEe crenupuKu OUMONOTMM KaK HAayKd, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
paIoOHaIbHOTO HAYYHOT'O MBIIUICHHUS, CO3/IaHUU 1IEJIOCTHOTO MPEICTaBIeHHs 00 OKpYyKaroleM
MHpE Kak O €IWHCTBE TPHUPOABI, YETOBEKa U OOIIECTBA, B TMO3HAHWHM MPUPOTHBIX
3aKOHOMEPHOCTEH U peIIeHruH PoOIeM COXpaHEHHUs TPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTH OWOJIOTMH JJII COBPEMEHHOW ITMBHIIM3AINH: 00ECIIeUCHHUS
HOBOTO YPOBHSI Pa3BUTHS MEIUIMHBI, CO3AaHHUE TIEPCIIEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pemaTh pecypcHbie MpoOIeMbl pa3BUTHS YEIOBEUECTBA, MOUCKA IMyTEH BBIXOJIA U3 TI100aTBHBIX
AKOJIOTHYECKUX MPOOJIeM B oOecTieueHusl iepexoia K yCTOWYUBOMY Pa3BUTHIO, PAlIMOHATEHOMY
HCIIOJIb30BAaHUIO IPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB KHU3HU;



3aMHTEPECOBAHHOCTh B MOJIYYEHUU OMOJIOTMYECKHUX 3HAHMH B LIENSIX HOBBIMIECHUS O0IIei
KYJIBTYpBl, €CTECTBEHHO-HAyYHON TIpaMOTHOCTH, KaK COCTaBHOH 4YacTH ()yHKIHOHAJIHHOMN
IpaMOTHOCTH 00y4Jarouuxcs, GopMuUpyeMoi Py U3y4eHUN OUOJIOTHH;

IIOHMMAHHE CYIIHOCTH METOJIOB IIO3HAHMS, MCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH UCHOJb30BaTh IOJydaeMble 3HAHMS JJIs aHalIW3a M OOBACHEHMs SBJICHUH
OKpPYKAaIOIIET0 MHpa M NPOUCXOIAMMX B HEM U3MEHEHHMH, yMEHHUE JelaTh OOOCHOBAHHBIC
3aKJIFOYCHHS Ha OCHOBE HAYYHBIX (DAKTOB M MMEIOUIMXCS [aHHBIX C IENbI0 TOJXY4YEeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITEJIBHO HCIOJIb30BaTh OHOJIOTMYECKUE 3HAHUS JUISl pEIleHUs
Ipo0JIEM B PEATIbHBIX )KU3HEHHBIX CUTYALMSIX;

OCO3HAHUE LIEHHOCTH HAy4YHOW JEATEIBbHOCTH, TOTOBHOCTHb OCYILECTBIATH NPOCKTHYIO U
HCCIJIE0BATEIBCKYIO ACSITEIbHOCTh HHAUBUAYAIBHO U B TPYIIIE;

TFOTOBHOCTh M CHOCOOHOCTh K HENPEphHIBHOMY OOpPa30BaHUI0 U CaMOOOpa30BaHMIO, K
AKTUBHOMY TIIOJIYYEHUIO HOBBIX 3HAHHMH IO OHOJOTMM B COOTBETCTBHHM C >KU3HEHHBIMHU
NOTPEOHOCTAMM.

MertanpeameTHble pe3yJibTaThI

MertamnpenMeTHbIe pe3yJbTaThl OCBOCHUS Y4eOHOTO mpenmera «bHONOTHS» BKIIOYAIOT:
3HaYMMbIe Ui (OPMHPOBAHUS MHPOBO33PEHHSI OOYYArOMUXCS  MEKIUCIUTUTMHAPHBIC
(MexmnpenMeTHbIE) OOLIeHayUHbIe IOHATHUS, OTPAXKAIOLINE LEIOCTHOCTh HAYYHOM KapTHHBI MU Pa
U cnenuduKy METOA0B MMO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELLECTBO, YHEPrus,
SIBJICHHE, TPOIECC, CHCTEeMa, HAay4HBId (DaKT, MPHUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsI, UCCIENOBaHNe, HAONIONEeHNE, U3MEPEHUE, IKCIEPUMEHT M JPYTUX), YHHUBEpPCAIbHBIC
yueOHble JeiicTBUs (IO3HABaTeNbHbIE, KOMMYHUKATUBHBIE, PErYJIATUBHBIE), 00eCIeUnBaIOIINe
dopmupoBaHre (YHKIMOHAIBHONW I'PAaMOTHOCTH M COLMAIIbHOW KOMIETEHIMH O0YYaroluxcs,
CIIOCOOHOCTh oOyuaromuxcst HCI0JIb30BaTh OCBOEHHbIE MEXIUCUUIIIMHAPHBIE,
MHUPOBO33PEHYECKHE 3HAHHWS W YHHBEpPCAIbHbIE y4eOHBIE JCWCTBUS B IIO3HABATEIBHOH W
COLMAJIBHON MPAKTHUKE.

MertanpeameTHble pe3yabTaThl OCBOCHMS INPOrpaMMbl CpeJHero ooIero oOpa3oBaHUs
JIOJDKHBI OTPaXKaTh:

OsJiaieHne YHUBEPCAIbLHBIMH Y4eOHBIMH MO3HABATEIbHBIMH /1€ CTBUSIMMU:

1)0a3oBble JIOTHYECKHUE TeiiCTBHS:

HaJIMYME PA3BUTOTO HKOJOTHYECKOTO MBILIUICHUS, SKOJOTHYECKOM KYyJIbTYpBhl, OIbITa
NEeSITeTPHOCTH  OKOJIOTUYECKOH  HANpaBIIEHHOCTH, YMEHHUS PYKOBOJICTBOBAaThCS HMH B
MI03HABATENBHOW, KOMMYHUKATHBHOH W COLMAIBHOW TpPAKTHKE, TOTOBHOCTH K YYacTHIO B
NPaKTUYECKOH J1eATeIbHOCTH SKOJIOTHYECKON HANPaBIE€HHOCTH;

8) neHHOCTH HAYYHOI0 IO3HAHMA:

c(OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKH ¥ OONIECTBEHHOW TIPAaKTUKH, OCHOBAaHHOTO Ha JHANOTe KYJIbTYD,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MHUDE;

COBEpPILEHCTBOBAHUE SA3BIKOBOW M UUTATEIBCKON KYJIBTYPHI KaKk CPEJCTBA B3aMMOACHCTBUS
MEXTY JIFOJIbMU ¥ TTO3HAHUS MUPA;

NOHMMaHUEe crenupuKku OUOJIOTMM KaK HAayKd, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
PaLMOHATIBHOIO HAyYHOT'O MBIIUICHUS, CO3/IaHUH LIEIOCTHOTO TMPEACTaBICHUS 00 OKpyXKaroleM



MUpE Kak O €IWHCTBE MpPHUPOAbI, dYeloBeKa M OO0IIecTBa, B MO3HAHUM MPUPOTHBIX
3aKOHOMEPHOCTEH M PEeIIeHUH MPoOIIeM COXpaHEHHUs IPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAUUMOCTH OHMOJIOTUU JUII COBPEMEHHOW LMBUIIM3AIMU: 00eCIeUeHUs
HOBOT'O YpPOBHSI Pa3BUTHS MEIWLUHBI, CO3JaHHUE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
peliaTh pecypcHble MpoOaeMbl pa3BUTHS YEJIOBEUECTBA, MOMCKA MyTel BBIXOAA U3 II100AJIbHBIX
HKOJIOTHUECKUX MpoOiIeM U obecrieueHus nepexoia K yCTOWYMBOMY Pa3BUTHIO, PAIIMOHATBHOMY
MCIOJIb30BAaHUIO TTPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OMOJOTMUYECKHUX 3HAHUW B LIEJISX MOBBIIIEHUS 00IIeH
KYJIBTYPbI, €CTECTBEHHO-HAy4YHOH TI'PaMOTHOCTH, KaK COCTAaBHOM 4YacTH (PYHKIHMOHAIbHON
IpaMOTHOCTH 00y4Jarouuxcs, GopMuUpyeMoi pu U3y4eHUH ONOJIOTHH;

MOHMMAHHUE CYIIHOCTH METOJOB ITO3HAHUS, WCIONB3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIB30BaTh TIOJy4yaeMmble 3HAHUS JUIS aHaidu3a U OOBSICHEHHs SBICHUMN
OKPYXKAIoIIero MHUpa M MPOUCXOIAINIMX B HEM H3MEHEHUH, yMEHHE JelaTh 00OCHOBAHHBIE
3aKJTFOYCHUS HA OCHOBE HAy4YHBIX (DaKTOB W HMMEIOIIUXCS JAHHBIX C IEIBI0 MONy4eHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJIb30BaTh OMOJOTHMYECKHE 3HAHHS JJS pelIeHUus
po0JieM B peabHBIX )KU3HEHHBIX CUTYAIIHSIX;

OCO3HAaHHE IIEHHOCTH HAay4YHOH NeATeNbHOCTH, TOTOBHOCTh OCYILECTBISATH NMPOEKTHYIO U
HCCJICIOBATEILCKYIO ACSITEIILHOCTh HHIUBUYATHHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTH K HEMpPEphIBHOMY 00pa3oBaHUI0 M CaMOOOpPa30BaHHUIO, K
AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHUN 10 OHOJOTUM B COOTBETCTBHH C >KU3HEHHBIMHU
NOTPEOHOCTSMU.

MeTtanpeameTHblie pe3yJabTaThl

MetanpeameTHble pe3ylbTaThl OCBOEHHUs ydeOHOro mpeamera «bHonorus» BKIOYAIOT:
3HaYuMble g (OPMHUPOBAHHS MHPOBO33PEHHS  OOYYAIOMIMXCS  MEXKIUCIUIUIMHAPHBIC
(MeXmpeIMeTHbIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAIOIINE IIEIOCTHOCTh HAYYHON KapTHUHBI MUPa
U crienu(UKy METOJIOB ITO3HAHUS, HCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEHIECTBO, SHEPTHS,
SBJIEHUE, TPOLECC, CUCTEMa, HAy4YHbIM (aKT, MPUHLMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, HCCIeOBaHUEe, HAOIIOJEHUE, W3MEpPEHUE, SKCIEPUMEHT U JPYTHX), YHHUBEpCaJbHBIC
yueOHbIe JeiicTBUS (TMO3HaBaTeIbHbIC, KOMMYHUKATUBHbBIC, PETYSITHBHBIC), 00eCreunBaroIIne
dbopmupoBanne (YHKIIMOHATHLHON TPAMOTHOCTH M COLMAIBHON KOMIIETCHIIMH OO0YyJarouuxcs,
CIIOCOOHOCTh oOyuaromuxcst HCI0JIb30BaTh OCBOEHHBIE MEXIUCUUIIIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHbIe YyueOHBIE AEWCTBHUS B II03HABATEIbHOW U
COLIMATILHOM MTPaKTHKE.

MertanpenmMeTHble pe3ysibTaThl OCBOEHHUS IMPOrpaMMbl CPEIHEro oOIero odpa3oBaHUs
JOJIKHBI OTPAXKATh:

OBgi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMH A€l CTBUIMMU:

1) 6a3oBble JJOTHYECKHE AeCTBHUS:

2) caMocCTOATENbHO (OPMYIHUPOBATh U AKTYyaJU3UpPOBaTh MPOOJIEMy, paccMaTpuBaTh €€

BCECTOPOHHE;

3) wucmonp30BaTh MPU OCBOCHWU 3HAHWUN TPHEMBI JIOTHUECKOTO MBINUICHHS (aHAH3a,
CUHTE3a, CpaBHEHHUs, KiIaccUPUKAlMU, OO0OOIIEHHs), PACKPHIBATH  CMBICT
OMOJIOTUYECKNX TOHATHH (BBIIEIATH WX XapaKTepHBbIC INPU3HAKH, YCTaHABJIMBATH
CBSI3M C JPYTHMH TTOHATHIMH );

4) ompenensTh LETU NEATEIHHOCTH, 3a7aBas MapaMeTpbl U KPUTEPUH HX TOCTHHKCHHS,
COOTHOCHUTH PE3yIbTaThl ACATEILHOCTH C MOCTAaBICHHBIMU IETSIMU;



5) wumcnonb30BaTh OMOJOTUYECKUE TIOHSATUS JUIsl OOBSICHEHUS (DAKTOB W SIBJICHUHN >KUBOU
TIPUPOJIBI;

6) CTPOUTH JOTUYECKHE PACCYKIACHUS (MHIYKTHUBHBIC, IEAYKTUBHBIC, MO AHAIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M TPOTHBOPEYMS B PACCMATPUBAEMBIX —SBIICHUSX,
(bopMyIUpOBaTh BHIBOJIBI M 3aKITIOUYCHHUS;

7) TPUMEHSTH CXEMHO-MOJEIBHBIC CPEJICTBA JJIsl TIPEICTABICHUS CYIIECTBEHHBIX CBS3EH
U OTHOIICHHA B HM3y4aeMbIX OHOJOTMYECKHMX OOBEKTaX, a TaKXKe IMPOTUBOPECUUIt
pPa3HOTO POJia, BRISIBJICHHBIX B PA3IMYHBIX HHPOPMAITHOHHBIX UCTOYHUKAX;

8) paspabarbiBaThb IUIaH pelIeHHUs MNpoOJemMbl € Y4E€TOM aHalu3a HMMEIOIIUXCS
MaTepuaIbHBIX U HEMaTEepUaIbHBIX PECYpPCOB;

9) BHOCUTH KOPPEKTHUBHI B JIEATEIBHOCTh, OIEHUBATH COOTBETCTBHE PE3YJIBTATOB ILIETISM,
OIICHUBATh PUCKH TOCIEICTBUN ACSITETbHOCTH;

10) KOOpAMHUPOBATh M BBHINOJHATH PAa0dOTy B YCIOBUSAX PEAIbHOTO, BUPTYaJIbHOTO H
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

11) pa3BuBaTh KPEAaTHBHOE MBILUICHUE MTPHU PEIICHUH )KU3HEHHBIX MTPOOIIEM.

12) 2)0a30Bble UCCIeI0BATENbCKHE IeliCTBUS:

13) BnaseTh HaBBIKAMH y4eOHO-UCCIICJOBATEILCKOH W TPOCKTHOW JICATEIHHOCTH,
HaBbIKAMHU  pa3pelieHusi  npoOieM,  CIOCOOHOCTbIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TOHMCKY METOJIOB pEIICHMs] MPAKTUYECKUX 3a]ady, MPUMEHEHHUIO
pa3IMYHBIX METOJIOB IMO3HAHUS;

14) ucnonb30BaTh PA3IMYHBIC BHJBI JCATEIHHOCTH IO TIOJYYECHUIO HOBOTO 3HAHUS, €T0
WHTEPIIPETAIMH, MPEOOPA3OBAHUIO M TPHUMCHCHUIO B YUYEOHBIX CHUTYaIUsX, B TOM
YHCIie TPU CO3AaHUU YUYEOHBIX U COIIMABHBIX IPOEKTOB;

15) bopMupoBaTh Hay4yHBI THUO MBIIUICHUS, BIAJAETh HAyYHOM TEPMHHOJIOTHEH,
KITFOYEBBIMH MTOHSATHSAMHA H METOJIaMU;

16) craBuTh U (HOPMYIUPOBATH COOCTBEHHBIE 3a7a4i B 00pa30BaTEIbHOMN NEATEILHOCTH U
YKU3HEHHBIX CUTYaITUsX;

BBISBJISITH MPUYMHHO-CIICJCTBEHHBIE CBSI3M U aKTyallM3MpOBaTh 3ajady, BBIABUTATh
TUNOTe3y €€ pelleHHs, HaXOAUTh apryMEHTHhI ISl JIOKa3aTelbCTBAa CBOMX YTBEPIKICHUH,
3a/1aBaTh TMapaMeTpbl W KPUTEPHH PEIICHUS;, aHAIM3UPOBATH IMOJYUYECHHBIC B XOJIC PEIICHUS
3a/1a4¥l Pe3yJIbTaThl, KPUTUYECCKH OICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MCHECHUE B
HOBBIX YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISITh IIEJICHANIPABICHHBIN ITOMCK IEPEHOCa CPEICTB W CIIOCOOOB ICHCTBUS B
pOoeCCHOHANIBHYIO CPENY;

yMETh TMEpPEeHOCUTh 3HAaHUS B  T[O3HABATEIbHYI0O M  MPAKTUYECKYID  00IacTu
KU3ZHENEATEIILHOCTH,

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC HJCH, IpEIJiaratb OPUTHHAIBHBIC TOJIXOABI W PEIICHHS, CTaBHTh
poOJIEMBI U 3aJ1a4H, JOMYCKAIONINE aTbTePHATUBHBIC PEIICHUS.

3) padora ¢ nnpopmManmeii:

OpUEHTUPOBATHCS B PA3IUYHBIX MCTOYHHMKAaX HMH(OpManuu (TeKCcTe yuyeOHOro mocolus,
HAYYHO-TIOMYJISIPHOM JTHTEepaType, OHOJIOTHYSCKUX CIIOBApSX W CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax maHHbIX, B UHTepHeTe), aHAIM3UPOBaTh WH(MOPMAILMIO DPA3NIUYHBIX BUIOB U (GOpM
MPEJICTABICHUS], KPUTUYECKH OIIEHUBATh €€ JOCTOBEPHOCTh M HEMTPOTUBOPEUNBOCTD;



(GopMynHpoBaTh 3ampoChl M NPUMEHATh Pa3IMYHbIE METOJABI NPH IOMCKE U OTOOpe
Ounonoruveckoi nHGOpMaIUU, HEOOXOAUMOU /TSl BBIMIOJIHCHUS YUSOHBIX 3a/1a4;

npuoOpeTaTh ONBIT HCHOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHIH,
COBEPUICHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BaHMS PA3JINYHbIX IOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BbIOMpPATh ONTHUMAJIbHYI (OpPMY NpPEACTaBICHUA OHOIOrMYECKON
uHpopManuu (CXxembl, rpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U APYToe);

UCTIOJIb30BaTh HAYYHBIM S3bIK B KauecTBE CpEACTBAa IMpH paboTe C OHOIOTHYECKOMH
uHpopMaLuell: IPUMEHITh XUMHUUYECKHe, (PU3UYECKHe U MaTeMaTH4YeCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKJIATypy, MCIIOJIb30BaTh U IMPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISIHOCTH;

BJIAJCTh HABBIKAMU PACIO3HABAHUS M 3alIMThl WHpOpMANUU, HHGOPMAIIMOHHON
0€3011aCHOCTH JIMYHOCTH.

Osi1aieHHe YHHBEPCAJIbLHBIMA KOMMYHHKATHBHBIMH JAeHCTBHAMM:

1)o0menne:

OCYIECTBIISITh KOMMYHHKAIIMKA BO BceX cepax >KM3HM, aKTUBHO y4acTBOBATh B JUAJIOTE
WIN JIUCKYCCUU TI0 CYLIECTBY 00CYXJaeMoil TeMbl (YMEHHE 3a/laBaTh BOIPOCHI, BBICKAa3bIBAaTh
CYKIECHHMSI OTHOCHTEIBHO BBIIOJHEHMUS IpeJlaraéMoN3ajauyl, Y4YUThIBaTb MHTEPECHl U
COIIACOBAHHOCTD MO3ULIUN APYTUX YYaCTHUKOB JUAJIOTa WM JUCKYCCHUH);

pacmo3HaBaTh HeBepOaJlbHBIC CpEACTBA OOIICHHs, NMOHMMATh 3HAYEHHUE COIHMAIBHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUS KOH(PIUKTHBIX CUTYAlUH, yMETh CMAryaTh KOH(MIUKTHI U
BECTH I1EPErOBOPHI;

BJIQJIETh PA3JIMYHBIMU CIIOCOOAMU OOIIEHUS U B3aUMOJCHCTBUS, MMOHMUMATh HaMEpPEHUs
JOPYTUX JIOACH, MPOSIBIISATh YBAXHUTEIHHOE OTHOIICHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTh CBOU BO3PAXKEHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHS C HUCIOJIb30BAaHUEM S3BIKOBBIX
CPEJICTB.

2)coBMecTHAs 1eATeJIbHOCTD:

NOHUMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHUIYaJIbHON pabOThI IpHU
peleHnH OMONIOTNYECKOl MpoOsieMbl, 000CHOBBIBAaTh HEOOXOAUMOCTh MPUMEHEHUS TPYIIOBBIX
¢dbopM B3aMMOEHCTBYS IPU pELICHUH yueOHO! 3a/1auH;

BbIOMpaTh TEMAaTUKy U METOJbl COBMECTHBIX IEHCTBHI C yd4éTOM OOIIMX HUHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

IIPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPTraHW30BBIBaTh M KOOPIWHUPOBATH
JIEUCTBUA MO €€ IOOCTUKEHHIO: COCTAaBIATH IUIAH ACHCTBHUH, PaCIpeleNiaTh POJIM C y4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKJaTh pe3y/IbTaThl COBMECTHOM pabOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJla U KAKJOT0 YYaCTHHUKA KOMaH/bl B OOLIMI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejiaraTb HOBbIE IPOEKTHI, OLIEHWBATh HAEU C MO3UIUH HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIIAATh TO3UTUBHOE CTPATETMYECKOE IIOBEIEHHWE B pPa3IUYHBIX CHUTyalusX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

Osgi1aieHHe YHUBEPCAJbLHBIMHU PeryasTHBHBIMH 1€ CTBUSIMU:

1)camoopranusanus:

UCIOJIb30BaTh OMOJOTMYECKHE 3HAHUS Ul BBIABICHHUA NpoOJIeM M HUX pEUIeHHus B
KU3HEHHBIX M YU€OHBIX CUTYalHsIX;



BbIOMPATh Ha OCHOBE OMOJIOIMYECKMX 3HAHUM LIEIEBbIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JEUCTBUSAX M IOCTYIKAX II0 OTHOLICHHUIO K JKMBOW IPHUPOAE, CBOEMY 3I0POBBIO U 310POBBIO
OKPY’KaIOIHUX;

CaMOCTOSITEJIbHO OCYILECTBJIATh IO3HABATENIbHYIO AEATENbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBIE 3aJadd B O0Opa30BaTEIbHOW JESITEIbHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIFHO COCTABJIATH IUIAH PELICHUs MPOOIEeMbl ¢ YIETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U ITPEIOYTECHUH;

JIaBaTh OLIEHKY HOBBIM CUTYalUsM;

pacuIMpsATh paMKH Y4eOHOTO IIPeAMETa Ha OCHOBE JIMUHBIX MPEANOYTCHUN;

JieNiaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 33 PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CrocoO0CTBOBaTh (POPMUPOBAHUIO U IPOSIBICHUIO IMPOKOM PYIULMH B Pa3HBIX 00JaCTIAX
3HaHMUH, IOCTOSTHHO MOBBILIATh CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIM YPOBEHb.

2)CaMOKOHTPOJIb:

JlaBaThb OLEHKY HOBBIM CUTYyallUsIM, BHOCHUTb KOPPEKTUBBI B AEATEIbHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YNIbTATOB LEIISAM;

BJIAJICTh HABBIKAMU ITO3HABATEIHHON pe(IIEKCHN KaK OCO3HAHUS COBEPIIAEMBIX JIEHCTBHIA
U MBICJIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, UCTIIOIH30BATH MPUEMBI peIIeKCUU
JUIsl OLIEHKU CUTYalllu, BBIOOPA BEPHOT'O peIleHMS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 10 UX CHHKEHUIO;

IIPUHUMATh MOTUBBI U apIyMEHTBI APYIUX IIPY aHAIU3€ PE3YyJIbTaTOB JACSITEIBHOCTH;

3)npunsaTHe ceds M APYrux:

HIpUHUMATh ce0sl, MTOHMMAsl CBOM HEIOCTATKU U IOCTOUHCTBA,

IIPUHUMATb MOTHUBBI U apIYMEHTBI IPYTUX IIPU aHAJIN3€E PE3YJITATOB IEATEIbHOCTH;

pU3HaBaTh CBOE MIPABO U MPABO APYTUX HA OIINOKH;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUH IPYrOro YeJIOBeKa.

IIpenmerHbie pe3yJIbTaThI

[TpenmeTHbIe pe3ynapTaThl ocBoeHusl nporpammbel COO no 6uonoruu Ha 6a30BOM ypOBHE
BKITIOYAOT CrieIH(uUecKue sl yaeOHoro npenmera «buosorusy HaydHbIe 3HAHHS, YMEHUS U
crocoObl JeMCTBUH 1O OCBOCHMIO, MHTEpIpETalMM W NpeoOpa3oBaHUIO 3HAHUM, BHJbI
JeSITeIbHOCTH 10 MOJYYEHUIO HOBOTO 3HAHMS M NPHUMEHEHMIO 3HAHWH B Pa3IMYHBIX y4eOHBIX
CUTyallHsX, a TaKKe B PEAIbHBIX J>KU3HEHHBIX CHUTYAlMsIX, CBSI3aHHBIX C Owuojorueid. B
porpaMMe TpeAMETHBIE Pe3yIIbTaThI MPEICTABICHBI IO TOAaM 00 yUSHHS.

[IpenmerHble pe3yabTaThl OCBOGHHs YydeOHoro mnpeamera «buonorus» 6 10 knacce
JIOJKHBI OTPakaTh:

c(OPMHUPOBAHHOCTh 3HAHWH O MECT€ W POJU OHOJOTHH B CHCTEME HAaydYHOTO 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHMH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAYYHOTO MHUPOBO33PEHHMS, O BKJIA/I€ POCCUMCKUX U3apyOEeKHBIX YUEHBIX-OMOJIIOTOB B pa3BUTHE
6uonoruu, PyHKIIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa Ul PeLIeHUs ’KU3HEHHBIX 3a/1a4;

YMEHHUE PacCKphIBaTh COJEPKaHHE OMOJIOTMYECKHX TEPMHHOB U TOHITHN: )KU3Hb, KIETKA,
opranus3M, Merabomm3M (0OMEH BEHIECTB W MPEBpallleHHe JSHEPrHH), TOMEeoCcTa3
(camoperynsnusi), ypOBHEBas  OpraHu3alMs KHBBIX  CHCTEM, CaMOBOCIPOM3BEIECHUE
(penpoyKuus), HaCIeCTBEHHOCTh, HI3MEHYMBOCTh, POCT U PA3BUTHUE;



YMEHHME H3jaraTh OMOJOTHYECKHE TEeOpHH (KJIETOYHasi, XpPOMOCOMHasi, MYTalMOHHAs,
[EHTpaJbHasl JI0TMa MOJEKyJsipHoi Ouonorum), 3akonsl (I. Mennens, T. Moprana, H. W.
Baguiosa) u yueHus (0 eHTpax MHOT00Opa3us M MPOUCXOKICHUS KyIbTypHBIX pacteHuit H. U.
BagunoBa), onpeaensTe rpaHUIbl KX IPUMEHUMOCTH K )KHBBIM CUCTEMAaM;

YMEHHE BJIaJIeTh METOJAaMH Hay4YHOTO MO3HaHUs B OWOJIOTHUU: HAOJIOJCHHE U ONMUCAHHE
KHUBBIX CHCTEM, TIPOLIECCOB M SBICHUH, OpraHu3alys M IPOBEACHHE OHOJOTHYECKOTO
HKCIIEPUMEHTA, BBIIB)KEHUE TIMIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIEIyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE MOJYyYEHHBIX PpEe3yJIbTaTOB, HCIIOJIb30BAHHBIX HAYUHBIX MOHSITHIA,
TEOPHil ¥ 3aKOHOB, YMEHHE JI€JIaTh BBIBOIbI HA OCHOBAHUU IOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHME BBIICISTh CYHIECTBEHHBIE NPU3HAKU BUPYCOB, KJIETOK IPOKApUOT U IYKapuoT,
OJTHOKJICTOYHBIX U MHOTOKJIETOUYHBIX OPTaHU3MOB, OCOOCHHOCTH IPOLIECCOB: 0OMEHA BEIIECTB U
IpeBpalleHus] YHEPruu B KIETKe, (POTOCHHTE3a, MIIACTUYECKOr0 M IHEPreTHYeckoro oOMeHa,
XEMOCHHTE3a, MUTO3a, ME03a, OILIOJOTBOPEHUS, PA3MHOKEHUS, UHAUBUAYAIBHOIO Pa3BUTHUS
opraHusma (OHTOTEHE3);

yYMEHHUE TPUMEHSTH TOJIy4YeHHBIC 3HAHUS I OOBSCHEHUsI OMOJOTMYECKHX IPOLIECCOB U
SIBIICHUH, 17151 IPUHATUS MIPAKTUYECKUX PELICHUI B MOBCETHEBHOM KU3HHU C IENIbI0 O0ecTieueHust
0€30MacHOCTH CBOETO 3/I0POBbS U 370POBBSl OKPYKAIOIIUX JFOJIEH, COONIOJIEHUS HOPM
rPaMOTHOI'O TOBEACHHUSI B OKpYXKarolled MNPUPOAHON Ccpele, NOHMMaHue HeoOXOIUMOCTU
UCIIOJIb30BaHUsl JOCTUKEHUM COBPEMEHHON OMOJIOrMM U OMOTEXHOJOTHH JJs palrlOHAJIbHOTO
MPUPOJOTIOIB30BAHMS;

YMEHHE pelllaTh »JJIEMEHTapHble TEeHEeTHYECKHE 3a/Jadyl Ha MOHO- U JUTHOPUAHOE
CKpEeIIMBaHKe, CIEIUICHHOE HACJIEOBAaHHE, COCTABIATH CXEMbl MOHOTHUOPUIHOTO CKPEIIMBAHUS
JUISL TIpEe/ICKa3aHusl Hacle0BaHUs IPU3HAKOB y OPraHU3MOB;

YMEHHE BBINOJIHATH JTAOOPATOpHBIE M MpaKTHUecKue paboThl, coOII0aTh MpaBuUia MpU
paboTe ¢ yueOHBIM U JIaOOpaTOPHBIM 000PYAOBAHUEM;

YMEHHME KPUTHYECKH OILIEHMBATh M HHTEPIPETHPOBATh HMH(OPMALNIO OHOIOTrHYECKOIrO
COJIep’KaHusl, BKIIIOYAIOILIYIO IICEBJOHAy4YHbIE 3HAHUS U3 Pa3jIMYHbIX HCTOYHUKOB (CpelacTBa
MaccoBOW HMH(pOpMaIMK, HAYYHO-TIONYJISIpHbIE MaTepHalibl), STUYECKHE aCHEKThl COBPEMEHHBIX
UCCIIEIOBaHUN B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTUH;

YMEHUE CO3/1aBaTh COOCTBEHHBIE TMHCbMEHHBIE U YCTHBIE COOOIICHUS, 0000IIas
OMOJOTUYECKYI0O HMH(POpPMAIMI0 M3 HECKOJBKMX MCTOYHHUKOB, TIPaMOTHO HCIOJIb30BaTh
HNOHATUIHBIN annapaT OMOJIOTHH.

[IpenmerHble pe3ynabTaThl OCBOGHHs YydeOHoro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ W POJM OMOJIOTMH B CHUCTEME HAy4yHOTO 3HaHUSA
€CTECTBEHHBIX HayK, B ()OPMHUPOBAaHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIA/Ie POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouosnoruu, pyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PeIeHUs )KU3HEHHbIX 3a/1a4;

YMEHHE PacKpbIBaTh CO/IepKaHUE OMOIOTUYECKUX TEPMUHOB U MOHATHI: BUJ, TOMYJISIIHS,
reHO(OH[, HBOJIOIMS, JBIKYIIHME CHIbl ((aKTOpPbI) SBOJIOLUHU, MPHUCIOCOOICHHOCTD
OpPraHu3MOB, BHUJA000pa30BaHHE, OSKOJIOTHYECKHE (PAKTOPHI, DKOCHUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PEAYIICHTHI, IIENU MUTAaHUs, YKOJIOTHYeCKas MupaMuia, OnoreomneHos, onocdepa;

yMEHHME Wu3araTh Ouosnoruueckue Teopuu (dBomounoHHass Tteopus Y. JlapsuHna,
CHUHTETHYECKasi TEOPHs IBOJIOIUH ), 3aKOHBI M 3aKOHOMEPHOCTH (3apobiieBoro cxoactsa K. M.
bapa, uepenoBanus riaBHBIX HampaBieHMd U nyted somonuu A. H. CeseproBa, ydeHus o
ouocdepe B. . Bepranckoro), onpeaensaTh rpaHUIbl UX TPUMEHUMOCTH K )KHUBBIM CUCTEMaM;



YMEHHUE BIa/leTh METOJaMHM HAy4HOrO NMO3HAHUS B OMOJIOTMU: HAOJIOJEHUE U ONMCAHUE
KHUBBIX CHCTEM, TpPOLIECCOB M SBICHUH, OpraHu3alus M TMPOBEJACHHE OHOJIOrMYECKOTO
HKCIIEPUMEHTA, BBIIB)KEHUE TIMIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXAY HCCIEIyEMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOJIyYE€HHBIX DPE3YJIbTaTOB, MCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJbI HA OCHOBAHUU TOJYyYCHHBIX PE3YJIbTATOB;

YMEHHUE BBIIEIATH CYIIECTBEHHBIC TPU3HAKH CTPOCHUSI OMOJOTHUECKUX OOBEKTOB: BUIOB,
HOMYJSIUH, TMPOJYHEHTOB, KOHCYMEHTOB, pPEIYLIEHTOB, OHOTCOIEHO30B U HIKOCHUCTEM,
OCOOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOHM  M3MEHUYMBOCTH, €CTECTBEHHOIO  OTOOpA,
BU000pa30BaHus, NMPUCIIOCOOJEHHOCTH OPraHU3MOB, JEHCTBUS 3KOJOIMYECKHX (DaKTOpOB Ha
OpraHM3MBl, IEPEHOCA BEIIECTB U MTOTOKA YHEPIHH B 3KOCHCTEMAX, AHTPOIIOI€HHbBIX U3MEHEHUI
B DKOCHCTEMAax CBOEH MECTHOCTHM, KpPYroBOpOTa BEIIECTB M OMOr€OXMMHMUYECKHUX LHKIOB B
ouocdepe;

yYMEHUE NPUMEHSATh MOIy4YEHHbIE 3HAHUS Ui OOBSICHEHUs OMOJIOTMYECKUX IPOLECCOB U
ABJICHUH, 1151 IPUHATUS IPAKTUUYECKUX PELIECHUI B IOBCEJHEBHOM KU3HHU C LENIbIO OOECTIeUeHUs
0€30I1aCHOCTH CBOETO 3J0POBbS U 3/10pOBbSl OKPYXKAIOIUX JIIOJAEH, COONIONEHUS HOPM
IPaMOTHOTO IMOBEJIEHHUsI B OKPYXAWOLIEH NpUPOIHON cpele, MOHMMaHHEe HEOoOXOAMMOCTH
MCIIOJIb30BaHUs JOCTUKECHUU COBPEMEHHOU ouosoruu Ui paloHaIbHOIO
HPUPOIONOIB30BaAHUS;

YMEHME pellaTh 3JEMEHTapHble OMOJOTMYECKHE 3a/ayd, COCTaBJISTh CXEMBl IEpeHOca
BEIIIECTB M SHEPIUU B SKOCUCTEMAX (LeNU MUTAHU);

yYMEHHUE BBIOJIHATH JIAOOPATOpPHBIE M MpPaKTUUYECKue paboThl, coONI0NaTh MpaBUia MpU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYIOBaHHUEM;

yYMEHHE KPUTHYECKH OILICHUBATh M WHTEPHPETHPOBATH HH(OPMAIMIO OHOJIOTHYECKOTO
COJIepKaHUs, BKJIIOYAIOLIYIO ICEBAOHAYYHbIE 3HAHMUA W3 Pa3IMYHbIX HCTOYHHUKOB (CpeacTBa
MaccoBOW HMHGpOpMalMM, Hay4yHO-IOMYJSPHbIE MaTepuallbl), paccMaTpuBaTh IJI0OAJIbHBIE
HKOJIOTMYECKHE NMPOOIEMBI COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOUIEHUIO K HUM COOCTBEHHYIO
MO3UIHIO;

YMEHHUE CO3/aBaThb COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOIIEHUs, 00001as
Ouonornyeckyro HMHGOpPMAlMI0O M3 HECKOJIbKMX HCTOYHHMKOB, TIPAaMOTHO HCIOJb30BaTh
MNOHSTUMHBIN annapaT OMOJIOTHH.



TeMaTI/I‘leCKOGHJIaHI/IPOBaHI/Ie

10 kaacc
KosnyecTBouyacon JJIeKTPOHHbIE

Ne HaumeHoBaHuepasaejioB U (undpoBbIe)

n/n TeMIIPOrpamMMbl Bcero Kontposbubiepadorsl  [IpakTnuecknepadoThl P
o0pa3oBaTejibHbIEPeCyPChI
bubmuorexa [JOK

1 b 2 .
HoJorHAkakHtayKa 0 05 https://m.edsoo.ru/7f41c292
5 2’KuBbie cucTeMBbI U UX 1 0 0 bubmuoreka [JOK
OpraHu3anus https://m.edsoo.ru/7f41c292
3 XUMHUYECKUN COCTaB U 8 1 1 bu6mmorexa [IOK
CTPOCHUE KJIETKU https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 JKusHenesaTeIbHOCTEKIIETKH 6 0 0 https://m.edsoo.ru/7f41c292
PasmHoxxenne n
5 WHIUBUAYAIbHOE Pa3BUTHE 5 1 1 bubmmorexa [TOK
FBIALY p https://m.edsoo.ru/7f41c292
OpraHHU3MOB
6 HacnencrBeHHOCTE U 8 1 15 bu6nmoreka [JOK
W3MEHUYUBOCTHOPTAHU3MOB ' https://m.edsoo.ru/7f41c292
7 CenekusopraHu3MoB. 3 0 0 bubnmnorexa [JOK
OCHOBBIOMOTEXHOIOTHI https://m.edsoo.ru/7f41c292
bubmuorexa [JOK
8 P 1 0 0
C3CPBHOCBPEMA https://m.edsoo.ru/7f41¢c292
O6uree ko €CTBO 4acOB IO
1ee KOJIM4eCTBO YaCOB II 34 3 4
nporpamme



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

IHoypouyHoemianHupoBaHue

10 kaacc
Ne KounuecrBouyacos
aram3yd  JJeKTpOHHblenudpoBbicodpazoBaT
n Temaypoka Bce KonTpouabHble IIpakTHYeckue o y P p P
eHUA eJIbHbIepecypchl
/ ro padoThI padoThI
n
bu6mmoreka [IOK
buosnorus B cucteMeHayk 1 02.00. https://m.edso00.ru/863e6122https://m.eds
00.ru/863e632a
MeTto/1bl TO3HAHUS KUBOU
npuposl. [Ipaktuyeckas
pabora Ne 1 «Mcronb3oBanue bubnunoreka [JOK
1 0.5 09.09.
Pa3JIMYHBIX METOJOB MPH https://m.eds00.ru/863e6122
W3y4EHUN OMOJIOTHUECKUX
00BEKTOBY
buonorunueckue cucremsl, 1 16.09 bu6mmoreka [JOK
IPOLECCH] M UX U3yYEHHE R https://m.eds00.ru/863e6564
XUMHUYECKUN COCTAB KIIETKH. 1 23.09 bu6mmorexa [IOK
Bona 1 MuHepanbHbIe COJIH R https://m.eds00.ru/863e674e
benku. CoctaB u cTpoeHue 1 30.09 bubnmoreka [JOK
0enKoB R https://m.edso0.ru/863e6b72
DepMeHThI — OMOJIOTHYECKHE
karanu3aTopsl. JlabopaTopHas
pabora Ne 1 «M3yuenue 1 05 07.10 bubnmoreka [JOK
KaTaJIMTHYECKOW aKTUBHOCTH ' o https://m.eds00.ru/863e6b72
dbepMeHTOB (Ha mpuMepe
aMUJIa3bl WM KaTajiasbl)»
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bubmuoreka [JOK

KJIETKaX KOHYMKa KOpeIKa
JyKa Ha TOTOBBIX
MUKpOTIpenaparax»

! Yreonst. Jiunmet 14.10. https://m.eds00.ru/863e6870
bu6mmoreka [JOK
8 Hyxneunosbsiekucnotsl. ATO 21.10. httos://m.edsoo.ru/863e6d5¢
9 Hcropust 1 METObI U3YyUEHHUS 04.11. bubnmoreka [JOK
kietku. Knertounasteopust https://m.edso00.ru/863e6e88
10 Kierka xak 1mienoctHast >KxuBas 1111,
cucreMa
CrpoeHnue 3yKapuoTHYeCKOn
kieTku. JJaboparopnas pabora
No 2 «M3ydyenue cTrpoeHust
KJIETOK pZ:TeHHﬁ,T)iHBOTHBIX, bubmaorexa IJOK
11 FpuGoB 1 GaxTepHii MO 0.5 18.11. https://m.edso00.ru/863e6ffOhttps://m.edso
0.ru/863e716¢
MHKPOCKOIIOM Ha TOTOBBIX
MUKpOTIpenaparax u ux
OTIMCAHUEC»
12 OOMeHBeIeCTBIIINMETA00JIN3 2511, bubnuotexa [JOK
M https://m.eds00.ru/863e766¢
bu6mmoreka [IOK
13 ®dotocuHTe3. XEMOCHHTE3 02.12. httos://m.edsoo.ru/8637c98
. bubnuoteka [JOK
14 SuepreruieckuiioOmen 09.12. https://m.edsoo.ru/863e7aae
JKu3HeHHBIN MK KIETKH.
Jenenue kineTku. MuTos.
JlaGoparopHas pabota Ne 3 Bu6mrorexa [OK
15 «Habmronenre MuTos3a B 0.5 16.12.

https://m.edsoo0.ru/863e7dc4
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Buocunres 0enka. Peakuus

bubmuoreka [JOK

16 23.12.

MaTpUYHOTO CUHTE3a https://m.edso00.ru/863e796e

17 Tpancusus — 13.01 bubnuoreka [IOK
orocunTe30eKa R https://m.eds00.ru/863e796e

18 HexknerounsiepopMbDKU3HE — 20.01 bubmuoreka [JOK
BUPYCHI R https://m.eds00.ru/863e7540
®dopMbIpa3ZMHOKECHUSIOPraHu3 bubmorexa [IOK

19 27.01. https://m.edsoo.ru/863e81b6https://m.eds
MOB 00.1u/863e831e

. bubnmoreka [JOK
2 M .02.
0 eHos 03.0 https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE
IIOJIOBBIX KJIETOK.
O11010TBOPEHHE.
bu6mmorexa [IOK

21 Jlaboparopras pabora Ne 4 05 10.02. https://m.edso00.ru/863e81b6
«M3yveHune cTpoeHHsI MOJIOBBIX
KJIETOK Ha FTOTOBBIX
MHUKpOIpenapaTax»

99 WHauBuyabHOEpa3BUTUEOPT 17.02 bubnnorexa [JOK
aAHM3MOB R https://m.eds00.ru/863e8436
I'enetnka — Hayka o

23 HACJIEICTBEHHOCTH U 24.02 bubmiorexa HOK

R https://m.edso00.ru/863e86f2
U3MEHYUBOCTH
3aKOHOMEPHOCTH

24 HacJIeJJOBaHMsI IPU3HAKOB. 03.03 bubmuorexa [IOK
MonorubpuHoe o https://m.eds00.ru/863e8878
CKpEIIHBaHNE

o5 JuruOpunHoe cKpeniuBaHue. 10.03. bubmuoreka [JOK

3aK0H HE3aBUCUMOTO

https://m.edso0.ru/863e89a4
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HACJICAOBaHUA ITPU3HAKOB

26

CueruieHHOE HacJeI0BaHue
npu3HakoB. JlaboparopHas
pabota Ne 5 «3yueHue
Pe3yJIbTaTOB MOHOTUOPHUTHOTO
U TUTUOPUTHOTOCKPEIITBAHUS
y IpO30QHIIBI HA TOTOBBIX
MUKpOIpernapaTax»

0.5

17.03.

bubmuoreka [JOK
https://m.edso0o.ru/863e8c60

27

T'eneruka nmona. Hacnenosanue
HpI/ISHaKOB, CHCIINICHHBIX C
[1I0JIOM

07.04.

bubmuoreka [JOK
https://m.edso00.ru/863e8c60

28

MN3MEHUYNBOCTD.
Henacneacreennas
M3MEHYMBOCTb. JIabopaTopHas
pabota Ne 6.
N3yyennemoarpukamoHHONU
3MEHYUBOCTH,
MOCTPOEHUEBAPUALIUOHHOT OPSI
Jla ¥ BapUalMOHHOWKPUBOI)

0.5

14.04.

bu6mmoreka [IOK
https://m.edsoo.ru/863e8efe

29

Hacnencrsennasa
W3MEHYMBOCTh. JITabopaTopHas
pabota Ne 7. «AHanu3
MyTalui y 1po30¢duisl Ha
TOTOBBIX MUKpOIIpenapaTax»

0.5

21.04.

bu6mmorexa [IOK
https://m.edsoo.ru/863e8efe

30

31

I'enerukauenoBeka

PesepBHsiit ypok. O6001ICHHE
o Teme «HacneacTBeHHOCTh U
HN3MCHYUBOCTb OPraHU3MOB»

28.04.

05.05.

bu6mmorexa [IOK
https://m.edsoo.ru/863e8d78
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32 Cenek1us Kak HayKa U 1 12,05 bubnmoreka [JOK
IpOILIECC o https://m.eds00.ru/863e9214
MeToabl U TOCTHKCHHS

33 CEJICKLIMM PACTCHUN U 1 19.05 bubmorexa HOK

I p e https://m.eds00.ru/863¢9214
JKUBOTHBIX

34 buotexHonorusakakoTpacabnpo 1 26.05 bubmuoreka [JOK

W3BOJCTBA R https://m.eds00.ru/863e9336
O01mee KOJIMYECTBO YACOB 110 34

nporpamMmme
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

buomnorus, Ilaceunnk B.B.10 knacc. YueOunk 6a30oBeI1ii. MockBa,

[Ipocsemenne,2020

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

Metonnueckoe nocodue st 10 knacca no 6uonorun, Mocksa,
[Ipocsemienne,2019

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bubnuoteka [{OK https://m.edsoo.ru/863e9336
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