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IHHOACHUTEJIBHASA 3AIIMCKA

[TIpu pa3paboTke HporpaMMbl MO OUOJOTHMM TEOPETHUYECKYIO OCHOBY JUISL ONpEACTICHUS
MOAXO0J0B K (OpMHUPOBAHMIO cojep)kaHHUA YyuyeOHoro mnpeamera «buonorus» cocraBuUiIM:
KoHuentyaiabHble nojoxeHus P®IOC COO o B3auMOOOYCIOBICHHOCTH IIEJCH, coaepikaHus,
pe3yabTaTOB OOYy4EeHHS U TPeOOBAHUN K YPOBHIO IMOJATOTOBKH BBIITYCKHUKOB, MTOJIOKEHHUS 00 OOIINX
HEeNAX U NPUHIUNAX, XapaKTEePU3YIOIMIUX COBPEMEHHOE COCTOSHHE CUCTEMbI CPEIHEro OOILIEero
obpazoBanusi B Poccuiickoii denepanuu, a Takke TMOJOKEHUS O crnenuduke Ouonoruu, e
3HAYECHUU B TIO3HAHUH KUBOU MIPUPOIBI M 00ECIICUEHUH CYIIECTBOBAHUS YEJIOBEYECKOTI0 OOIECTBaA.
CornacHoO Ha3BaHHBIM IOJIOKEHUSAM, OIPEIEIICHbl OCHOBHBIE (DYHKIIMU NMPOTrPaMMBbl 110 OUOJIOTHU U
e€ CTpyKTypa.

[Iporpamma 1o Omosyoruu Ha€T MpenCcTaBICHHUE O IENsIX, 00 00Imei crpareruu oOydeHwus,
BOCIIUTAHUS M Pa3BUTHsI O0YUaIONIUXCS CPEACTBAMH Y4eOHOTO mpenmMeTa «bruonorusy, onpenenseT
00s3aTeNbHOE MPEIMETHOE COJIEpIKaHue, ero CTPYKTYpPY, paclpelesieHue Mo pas3jesaM U TeMmaw,
PEKOMEHIYEMYIO TOCIIEA0BATEIFHOCTh U3yUeHHs y4eOHOro Marepuaia ¢ y4éToM MEXKIIPEIMETHBIX
U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM OOpa30BaTEIbHOrO Ipollecca, BO3PACTHBIX OCOOEHHOCTEH
00yJaromuxcs.

B nporpamme 1o 61osioruu Takke yUYUThIBAIOTCS TPEOOBAHHUS K INIAHUPYEMBIM JIMUHOCTHBIM,
METamnpeIMETHBIM W TPEIMETHBIM pe3ysibTaTaM OOydeHHss B (OPMHUPOBAHUU OCHOBHBIX BHUJIOB
y4eOHO-TI03HABATEIIbHON  JIEATEILHOCTH/Y4eOHbIX JEUCTBUH  OOYYaIOIIMXCS 10 OCBOEHUIO
cojiepKaHusi OMOJIOTHYECKOro 00pa3oBaHusl.

B nporpamme mo Oumomormm (10-11 kmaccel, 0a30BBIi ypOBEHb) pEaM30BaH MPUHITUI
MPEEMCTBEHHOCTH B H3Y4YeHHHM Ouoioruu, Onaromaps dYemy B HEH MpocMaTpUBaETCs
HAIpPaBJIEHHOCTh HA Pa3BUTHE 3HAHUN, CBS3aHHBIX C (OPMUPOBAHUEM €CTECTBEHHO-HAy4YHOT'O
MHUPOBO33PEHHUS,  IEHHOCTHBIX  OpPUEHTAIMH  JIMYHOCTH,  DKOJIOTMYECKOTO  MBIIUICHUS,
MIPEACTABJICHUH O 3J0POBOM 00pa3e KM3HU U OEpPEKHBIM OTHOIICHUEM K OKPYXKaIOeH MPUPOTHOM
cpexne. IloaTomy Hapsiay ¢ M3ydeHHEM OOLIEOMOJIOTHUECKUX TEOPUH, a TaKKe 3HAHUH O CTPOCHUU
KHUBBIX CHUCTEM pa3HOIO paHra MU CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B HHUX IPOIECCOB B
mporpaMMe 1O OWOJOTHHM yAETICHO BHUMAHUE WCIOJB30BAHUIO TMIOJYYCHHBIX 3HAHUU B
MOBCEIHEBHOM JKM3HU JJI pEUIeHHs] MNPUKIAJHBIX 33Jad, B TOM 4HCIE: MNPOPUIAKTUKI
HACJICICTBEHHBIX  3a00JIeBaHUN  YEJIOBEKa,  MEAMKO-TeHETUYECKOT0  KOHCYJIbTHUPOBAHUS,
000CHOBAaHHS 3KOJIOTUYECKHU LeJecoo0pa3HOro MOBEACHUS B OKPY’KaIOLIeH MPHUPOAHOHN cpele,
aHalM3a BIUSHUS XO3AWCTBEHHOW JESATENLHOCTH 4YENOBEKAa HAa COCTOSHUE TPUPOTHBIX H
UCKYCCTBEHHBIX JKOCHCTEM. YCHWJIEHHWE BHHUMaHHS K NPUKIATHOW HaIMPaBICHHOCTH Y4eOHOTO
npenMera «bUONIOTHS» MPOJUKTOBAHO HEOOXOAMMOCTBIO OOCCIICUEHUS] YCIOBUN ISl PEIICHUS
OJIHOM M3 aKTyalbHBIX 3a/lay IIKOJIBHOIO OMOJIOTMYECKOTO OOpa30BaHHUsA, KOTOpasl MPEArnoiaracT
dbopMupoBaHue y o0OydYalOMIUXCS CHOCOOHOCTH aNalTUPOBAaThCA K W3MEHEHUSM JUHAMHYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MHpA.

buonoruss Ha ypoBHe cpeaHero ooOmero oOpa3oBaHUS 3aHMMaeT BakHoe Mecto. OHa
obecrieunBaeT (GOpMHpPOBAHHE Y OOYYAIONIUXCS TPEJICTABICHUM O HAy4YHOW KapTUHE MHPA,
pacumpsieT ¥ 0000IIaeT 3HAHU O KUBOW MPHpOJE, €€ OTIMYUTENbHBIX MPU3HAKAX — YPOBHEBOM
OpraHu3all M D3BOJIOLMUHU, CO3/JaéT YCIOBUS JUId: TO3HAHHUA 3aKOHOB JKMBOM HPUPOJIBI,
dbopMupoBanus (QYHKIIMOHATHHOW TPAMOTHOCTH, HABHIKOB 3JI0POBOTO W Oe3omacHoro obpasa
KHU3HU, SKOJOTMYECKOT0 MBIIUICHHS, IEHHOCTHOTO OTHOLIEHUS K )KMBOW IIPUPOJIE U YETOBEKY.

Bbonbiioe 3HaueHre OUONIOTHSI UMEET TaKKe JJIs PEIICHHs] BOCIIUTATEIbHBIX U PA3BUBAIOIINX
3aay cpeaHero oO0mero o0pa3oBaHWsA, COLMANM3AMK oOydaromuxcs. M3ydenue Ouomoruu
obecrieunBaeT yCIoOBUs [isi (OPMUPOBAHUS HMHTEJUICKTYAIbHBIX, KOMMYHHUKAIMOHHBIX H
MH(GOPMALIMOHHBIX HaBBIKOB, 3CTETUYECKON KYJIbTYpbI, CIOCOOCTBYET MHTETpallii OMOJIOrHYECKUX
3HAaHUW C TPEJCTABICHUSIMHU M3 JIPYTUX YYEOHBIX MPEIMETOB, B YaCTHOCTH, (DU3HMKHU, XUMHH U
reorpaduu. Ha3BaHHble MONOKEHHS O TNpeJHa3HAUeHUH YydeOHoro mpenmera «buonorus»



COCTAaBHJIM OCHOBY JUIsl OIIPEICIICHUS MOIXO0A0B K OTOOPY U CTPYKTYPUPOBAHHUIO €TI0 COAEpIKaHuUs,
MIPEJICTABICHHOI0 B IpOrpaMMe 10 OHOIOTHH.

Ot6op conmepkanus yueOHOro mpeamera «buonorus» Ha 0a30BOM ypOBHE OCYIIECTBIEH C
MO3UIMI KyJIbTYpocoOoOpa3HOro MoAXo0/a, B COOTBETCTBHHM C KOTOPBIM OOydYaroIiuecs IOJKHBI
OCBOHMTb 3HAHHMS W YMEHHMs, 3HaUMMbIe A (popMupoBaHHs OOIIEH KyJIbTYpbl, ONpEAEIAIOIINe
aJIeKBaTHOE I[IOBEJCHHUE 4YeJIOBEKa B OKpY’)Kalolled NpUPOIHON cpene, BOCTpeOOBaHHbIE B
MOBCEIHEBHOM JXU3HU M TPAKTHUECKON nestenbHOCTH. Oco00e MecTo B ATOW cHCTEME 3HaHHMA
3aHHUMAIOT 3JIEMEHTBI COJIEPKaHUs, KOTOPBIE CIIy>)KaT OCHOBOM JJisi JOPMUPOBAHUS NPEACTABICHUI
O COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTMHE MHpa M LIEHHOCTHBIX OPHMEHTALUAX JIMYHOCTH,
CIOCOOCTBYIOIIMX TYMaHU3AIUU OMOJIOTHYECKOT0 00pa30oBaHUsI.

CTpyKTypHpOBaHHE COJAEp)KaHUS y4eOHOro Marepuana B MporpamMme I0 OHOJIOTHU
OCYUIECTBJIEHO C Y4Y€TOM MPHOPUTETHOTO 3HAYECHUS 3HAHUUW OO0 OTIMYUTEIBHBIX OCOOEHHOCTSAX
JKUBOU IIPUPOJIBL, O €€ YPOBHEBOW OPraHM3aLMU U 3BOJIOLMU. B COOTBETCTBUU C 3TUM B CTPYKTYypE
yueOHoro npeamera «bronorus» BblIeNIeHbI ClIEAYONINE coepKaTeabHble TUHUM: «broaorus kak
Hayka. MeTosbl HayyHOro mo3HaHus», «Kierka kak Ouosnoruyeckas cuctema», «OpraHu3M Kak
ouonoruueckas cucrema», «Crucrema 1 MHOrooopasue OpraHudeckoro Mupa», « IBONIOIHS KUBOM
IIPUPOJBD, « DKOCUCTEMBI U IIPUCYLIUE UM 3aKOHOMEPHOCTH.

Llenp wu3yuenus yueOHoOro mnpenmera «buonorus» Ha 0a30BOM YpOBHE — OBIJIAJICHUE
00yYaroIUMUCs 3HAHUSIMU O CTPYKTYPHO-(YHKIMOHAIBHON OpraHu3aIlliy )KUBBIX CUCTEM Pa3HOTO
paHra u npuodpeTeHrue yMEeHUN UCI0Ib30BaTh 3TU 3HAHMS JIJIsl TPAMOTHBIX JEHCTBHUI B OTHOLLICHUU
0OBEKTOB JKUBOM MPUPOJIBI M PEILICHHS] PA3IMYHbBIX KU3HEHHBIX POOIIEM.

Hoctrmxenne uenu uzydeHuss ydeOHoro mpenmera «buonorus» Ha 0a30BOM ypOBHE
o0ecreynBaeTcs peleHueM CIeIyOINX 3a1ay:

OCBOEHHE 00YYarOIMMUCS CUCTEMbl 3HAaHUN O OMOJIOTUYECKUX TEOPHUSAX, YUCHHUAX, 3aKOHAX,
3aKOHOMEPHOCTSIX, TUIIOTE3aX, MIPAaBUIIaX, CIIyKAIIUX OCHOBOH JJisi (POPMHUPOBAHUS MIPEICTABICHHUMA
0 €CTECTBEHHO-HAYYHON KapTUHE MHUPA, O METO/IaX HAyYHOrO MO3HAHMSI, CTPOCHUU, MHOTO00pa3uu
U OCOOCHHOCTAX JKUBBIX CHUCTEM pAa3HOIO YPOBHS OpraHM3allld, BBIAAIONIUXCS OTKPBITHIX H
COBPEMEHHBIX HCCIIE0OBAHUAX B OUOJIOTUY;

¢dopmupoBaHne y oOOyyaromMXCs IO3HABATENbHBIX, HHTEJJICKTYAIbHBIX W TBOPYECKHX
CIOCOOHOCTEH B IMpoLecCe aHajdn3a JAaHHBIX O MYyTSIX Pa3BUTHS B OMOJIOTMM HAYYHBIX B3IJISIOB,
U U OJIXO0J0B K U3yUEHUIO KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aliy;

CTaHOBJICHHE y 00y4YaroImuxcs o01med KyabTyphl, GyHKIIMOHAILHOW TPAaMOTHOCTH, Pa3BUTHE
YMEHUN OOBACHATH U OLIEHUBATH SIBJICHUS OKPY’KAIOIIET0 MHpA JKUBOM MPUPOIBI HA OCHOBAHUU
3HAHUU U OIBITA, TOJYUYEHHBIX MPU U3yYEHUU OMOJIOTHH;

dbopMupoBaHue y OOy4YaroOUIMXCsd YMEHUW WIUTFOCTPUPOBATh 3HAYCHHE OHOJIOTHUYECKUX
3HAHUM B IPAKTHUYECKOW JAEATENBHOCTH YEJIOBEKA, Pa3BUTHM COBPEMEHHBIX MEIULUHCKUX
TEXHOJIOTUH U arpoOHOTEXHOIOT HiA;

BOCIUTaHHE YOEXKIEHHOCTH B BO3MOXKHOCTH IIO3HAHHUS 4YEJIOBEKOM JKUBOM MPUPOIBL,
HEOO0XOIUMOCTH OEpEeKHOT0 OTHOIICHUS K HEH, COONIONEHUS STHYECKUX HOPM IPH MPOBEACHUHU
OMOJIOrMYECKUX MCCIIEIOBAHU;

OCO3HAHME IICHHOCTU OWOJIOTUYECKUX 3HAHUM JUIS MOBBIIMICHUS YPOBHS 3KOJOIMYECKOU
KYJbTYpBbI, 17151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

IpUMEHEHHE NPUOOPETEHHBIX 3HAHUM W YMEHHH B IMOBCETHEBHON >XU3HU ISl OLICHKH
MOCJIC/ICTBHM CBOEH JIESITEIIbHOCTH IO OTHONICHUIO K OKPYXKAIIIEeH cpene, COOCTBEHHOMY
3JI0pOBbIO, 000CHOBaHKE U COOIIOIEHUE Mep MPODUITAKTUKY 3a00IEBaHUH.

B cucreme cpeagnero o6mero oOpaszoBanusi «buosorus», mzydaemas Ha 0a30BOM YPOBHE,
ABISIETCA O00s3aTENbHBIM YYEOHBIM IPEIMETOM, BXOISAIIMM B COCTaB NpPEAMETHOW 001acTu
«EcTecTBeHHO-HAayYHbIE TPEAMETHD.

Jis u3ydyenus: Ouonoruu Ha 6a30BOM ypOBHE CpeAHEro oouiero ooOpa3oBaHusi oTBoauTcs 34
yaca: | yac B Hezeno.



COJAEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. Buosorus kak Hayka.

buonorust kak Hayka. CBsi3b OMOJOTMM C OOIIECTBEHHBIMHM, TEXHUYECKUMHU U APYTUMU
€CTeCTBCHHBIMM HayKamH, ¢uiocopueil, STHKOW, 3CTeTMKOW U mpaBoM. Ponb Ouonoruu B
($hopMHUpPOBaHUH COBPEMEHHON HAy4YHOW KapTUHBI MUpa. CucTemMa OMOJIOTHYECKUX HaYK.

MeTosbl TO3HAHUS KHUBOW MPUPOABI (HAOIIOAEHUE, SKCIIEPUMEHT, OIMCAHHUE, W3MEPEHUeE,
KJaccuukanus, MOJASIMPOBAHNE, CTATUCTUIECKAs 00padOTKa JaHHBIX).

JleMoHcTpanum:

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

Tabmuisl U cxeMbl: « MeTOIbI TO3HAHUS JKUBOW TPUPOIBD».

Tema 2. ’KuBble cMCTEMbI M UX OPraHHU3aI U,

JKussle cuctembl (OMOCHUCTEMBI) KaK IPeAMET n3ydeHus: ononoruu. OTauuue KHUBBIX CUCTEM
OT HEOPTraHUYECKOW MPUPOBI.

CpoiictBa OmocucteM H HMX pa3HooOpazue. YpPOBHM OpraHuzalu  OHOCHUCTEM:

MOJIEKYJISIPHBIH, KJIETOYHBIH, TKaHEBBI, OpraHu3MEHHBIH, MONYJISIIMOHHO-BUI0BOM,
HKOCHUCTEMHBIH (OMOreo1eHOTHYECKU), OMOCHEPHBIA.
JdemoHcTpanuu:

Tabmuupl u cxembl: «OCHOBHBIE TPHU3HAKH KU3HM», «YPOBHHM OpraHU3alMU >KHUBOM
MIPUPOIBDY.

Ob6opynosanue: Moaens Molekybl JJHK.

Tema 3. XuMn4ecKkuii COCTaB M CTPOEHHUE KJIETKH.

XUMUYECKUN COCTaB KIIETKA. XUMHUYECKHE DJIEMEHTBI: MAKpOAJIEMEHTbI, MUKPOAJIEMEHTHI.
Boga n MmuHepasibHbIE BELLIECTBA.

@OyHKIMK BOIBI U MUHEPAJIbHBIX BeleCTB B KieTke. [lognepikanue ocMoTHuecKoro 6anaHca.

benku. CocraB u crpoeHue 6e1KoB. AMHHOKHCIOTH — MOHOMEpHI OenkoB. HesameHumeble u
3aMEHHMbIE AMUHOKHCIIOThl. AMHUHOKHUCIIOTHBIA COCTaB. YPOBHU CTPYKTYpPbI OCIKOBOH MOJICKYJIBI
(mepBUYHasi, BTOPUYHAs, TPETUYHAsI M YETBEPTHUHASL CTPYKTYypa). XUMHUUYECKHE CBOWCTBA OEJIKOB.
buonornueckue GpyHKIUU OEIKOB.

depMeHTH — Ounosiormueckue KatanmzaTopbl. CTpoeHue (epMeHTa: aKTUBHBIA IIEHTD,
cyoctpatHas  crnemuduuHocts.  Kodepmentsl.  Burtamuubl.  OTnuuus  QepMEHTOB  OT
HEOPraHWYECKHUX KaTalIn3aTOpOB.

VYraeBoasl: MOHOcaxapubl (TIr0K03a, pubo3a U Je3okcupubosa), aucaxapuabl (caxaposa,
JAKTO3a) M TMOoJMcaxapuasl (Kpaxmalsl, TJIUKOTeH, IEeUI0Io3a). buonorndyeckue ¢GyHKIUA
YIJIEBOJIOB.

Jlumuaer:  Tpurmuuepuasl, Qocdonunuael, crepounsl. [ 'uapodmibHO-THAPOGOOHBIE
cBoiicTBa. buonornueckue ¢yHkiun nunuaoB. CpaBHEHHE YIJIEBOJOB, OEJIKOB M JIMIIMIOB Kak
HMCTOYHHUKOB YHEPTUU.

Hyxneunosbie xucnotsl: JJHK u PHK. Hyxneotunbl — MOHOMEpBHl HYKJIEUHOBBIX KHCIIOT.
Crpoenue u ¢pynkiuu JJHK. Ctpoenune u dpynkuun PHK. Bunst PHK. AT®: crpoenue u pyHKIIHN.

[Tutonorus — Hayka o KieTke. Kiuerounas Teopust — npuMep B3aUMOACUCTBUS Hiei 1 (pakToB
B Hay4YHOM ITO3HAHUHU. MeTO/bl N3yUeHHUs KIIETKH.

Knerka kak menoctHas kuBas cuctema. OOIMe NMpU3HAKK KJIETOK: 3aMKHYTas Hapy>KHas
MemOpana, moJiekyibl JJHK kak renernyeckuii amnmapar, cucTemMa CUHTE3a Oeka.

Tumbl KJIETOK: JyKapuoTHYecKas U  mnpokapuotuueckas. (OcoOEHHOCTH  CTPOCHHSA
nmpokaproTuueckor kineTku. Kierounas crenka Oakrepuii. CTpoeHHE ISyKapUOTHUYECKOW KIIETKH.
OcCHOBHbBIE OTJIMYHSI PACTUTENLHOMN, )KUBOTHOM U TPUOHON KIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHas CTEHKA, TJIMKOKAIMKC, MX (DYyHKIHH.
[Tna3maruueckass MmemOpana, e€ cBoictBa M (yHkiuu. IluToruiasma u e€ oOpraHouzbl.
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OnnomemOpanubie opranouasl kiaetku: JIIC, anmapat 'ombmxku, nuzocomsl. [lomyaBroHOMHBIE
OpraHou/bl KJIETKU: MUTOXOHJIPUH, Iu1acTUbl. [Iponcxoxnenne MUTOXOHAPUNA U TuIacTUl. Buasl
wiactua. HememOpaHHble OpraHoWabl KIETKH: PUOOCOMBI, KJIETOYHBIA ILIEHTpP, LEHTPHOJIH,
PECHUYKH, KTIyTUKH. DyHKIIMM OPraHOMIOB KJIETKH. BritoueHus.

SAnpo — perynsaTopHblii HeHTp KieTku. CTpoeHue sijpa: saepHas 000J0YKa, KapHOIUIa3Ma,
XPOMATHH, SAAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIIETKE.

JdemoHcTpanuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. lllneiinen, P. Bupxos, [x. Yorcon, @.
Kpuxk, M. Yunkuuc, P. ®panknun, K. M. bap.

Juarpammbl:  «PacnpeneneHue  XMMHYECKMX  DJIEMEHTOB B HEKHMBOM  IIPUPOACY,
«Pacnpenenenne XMMUYECKUX 3JIEMEHTOB B JKUBOU IIPUPOIEN.

Tabmuuelt u cxemsl: «llepuonuueckass Tabnauma XUMHUYECKHX OSJIEMEHTOB», «CTpoeHHe
MOJIEKYJbl BOAb», «buocunres Oenka», «CtpoeHue Monekyibl Oenkay, «CtpoeHue depmeHTay,
«Hyxneunossie kucnotel. JAHK», «Ctpoenue monexkyinbl AT®», «CTpoeHue 3yKapuOTHYECKOU
KIeTKW», «CTpoeHHE KUBOTHOW KIETKW», «CTpOeHHE pacTUTEIbHOM KIeTKW», «CTpoeHue
MIPOKAPUOTUUYECKON KIIETKN», «CTpOoCHHE siipa KIETKI», « Y TIeBOAbDY, «JIunuasn.

OO6opyoBaHKe: CBETOBOM MHMKPOCKOIN, OOOpYyIOBaHME ISl TPOBEICHUS HaOIIOICHUH,
WU3MEPEHM, IKCIEPUMEHTOB, MHUKPOMpENapaTbl PACTUTEIbHBIX, KUBOTHBIX M OaKTEpHUaTbHBIX
KJIETOK.

Tema 4. ’KusHeaesiTeJJbHOCTh KJIETKH.

OOMeH BelIecTB, WM METa00JIM3M. ACCUMMIAIMS (TUIACTUYECKU OOMEH) U JTUCCUMUIISAIINS
(oHepreTnyeckuii OOMEH) — JBE CTOPOHBI E€AMHOrO Ipolecca Meradbonu3ma. Poib 3aKOHOB
COXPaHEHHs BEUIECTB U SHEPTUH B IOHUMAHUHN METa0OIU3Ma.

Tumnbl oOMeHa BemecTB: aBTOTPO(GHBIA M TerepoTpodHblid. Ponb ¢epmeHTOB B 0oOMeHe
BEILIECTB U MIPEBPAIICHUHN SHEPTUU B KIIETKE.

@otocunre3. CaeroBas u TemHOBas (Has3bl ¢orocuntesa. Peaknum QorTocuHTE3A.
DddexktuBHOCTh (hoTOCHMHTE3a. 3HAUeHHUE (OTOCHHTE3a ISl KU3HHM Ha 3emiie. BiusiHue ycioBuit
cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILICHHUS €0 MPOAYKTUBHOCTH Y KyJIbTYPHBIX PACTCHHMA.

XeMOCHHTEe3. XEMOCHHTE3HWpylolye OakTepuu. 3HAYCHHE XEMOCHHTE3a /JIA KU3HU Ha
3emie.

DHepreTudeckuii 0OMeH B KieTke. Paciienyienue BelecTB, BbICICHUE U aKKyMYJIHpPOBaHHUE
SHEPTUM B KIETKe. DTambl HYHEpreTudyeckoro obmena. Inmkonmus3. bposkenume u ero Buibl.
Kucnoponnoe okxucienue, wid KieToyHoe JpixaHue. OxuciurenbHoe ¢ochopuimpoBaHue.
D PeKTUBHOCTH PHEPTETHUECKOTO OOMEHA.

Peaknun marpuyHoro cuHTe3a. [‘eHetmueckas wuHpopmamms u JHK. Peanuzarus
TeHEeTHYECKOW MH(pOpMAIMM B KiIETKE. |'eHeTHYecKHil KOJ M ero CBOMCTBA. TpPaHCKPHUIILUS —
MatpuuHbli cuHTe3 PHK. Tpancmsamms — OGuocunTe3 Oenka. Drtambl TpaHcisiuu. KomupoBanue
aMHHOKHUCIIOT. Ponb pubocom B OnocunTese Oelka.

Hexnerounsie popmel xu3nu — Bupychl. Mcropust otkpsitus BupycoB (. Y. iBanoBckwuit).
OcoOeHHOCTH CTPOEHHUS M JKU3HEHHOTO IMKIa BUpycoB. bakrepuodaru. bonesnu pacteHui,
KUBOTHBIX W YEJIOBEKA, BBI3BbIBaeMble BUpycamHu. Bupyc ummyHnomeduiura denoeka (BUY) —
Bo30yautens CIIM/la. OOpatnHast TpaHCKpHUILUS, peBepTa3a M HHTerpasza. llpodumaktuka
pacrnpocTpaHeHHs] BUPYCHBIX 3a00I€BaHUIA.

JleMoHcTpanum:

[Toptpetsi: H. K. Konbios, 1. . UBanosckuii, K. A. Tumupszes.

Tabmunet u cxembl: « Tunbel mutanus), «Metadboau3m», « MUTOXOHAPUSY, « DHEPTETUICCKUIN
obmen», «Xiopormiacty, «Dorocuntesy, «Ctpoenue JITHK», «Ctpoenue u (QyHKIIMOHMpOBaHUE
reHay, «Cunte3 Oenkay», «['enernmueckuit kom», «Bupycw», «bakrepuodarn», «CrpoeHue u
»u3HeHHbIN 1K Bupyca CITM/la, 6akrepuodaray, «Permmukanus JJHK».



O6opynoBanue: monenu-ammnkanun «Yasoenue JHK wu Tpanckpunmms», «buocunres
oenkay, «CTpoeHHE KICTKN», MoJieib CTpyKTypsl JJHK.

Tema S. PasMHOKeHNe U HHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounslii muKi, WIM SKU3HEHHBIM WK KiIeTkd. WHTepdaza m mwmrto3. Ilpomecchr,
npotekaromue B uHTepdasze. Pernukamus — peakuust marpuuHoro cunHresa JIHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIM Ha0op — KapuoTwil. JMIUTOMAHBIA M TaIUIOWIHBIA XPOMOCOMHBIC
HaOopel. Xpomatuasl. L{UTONOTHYECKHE OCHOBBI Pa3MHOKEHUS M HHIWBHUIYaTLHOTO DPAa3BUTHS
OpraHN3MOB.

Henenune knetku — muto3. Craauu murtosa. [Iponeccel, MpoucXo e Ha pa3HbIX CTAIUAX
MHTO3a. BHOJOrnYecKkuii CMbICI MUTO3a.

[TporpamMmmupyemast rubesb KIETKH — aromnTo3.

@®opMbl pa3MHOKEHHUSI OpraHU3MOB: Oecronoe U nmojioBoe. Bupl 0ecrnonoro pa3MHOXKEHUS:
JiefieHHe HaJBOE, IOYKOBAaHHE OJHO- W MHOTOKJIETOYHBIX, CIIOpOOOpa3oBaHUE, BEreTaTHBHOE
pa3MHO)KeHne. MICKycCTBEHHOE KIIOHMPOBAaHUE OPraHU3MOB, €0 3HAYEHHE JJIs1 CEIEKLIHH.

[TonoBoe pa3MHOXEHHE, €r0 OTIMYUS OT OECIOI0ro.

Meiio3. Cramum wmenosza. Ilpoueccel, npoucxoasmme Ha craguax Meiosza. IloBenenue
xpoMocoM B meio3e. Kpoccunrosep. buonornueckuii CMbIC U 3HAaUEHHE Meilo3a.

["amerorenes — mporecc oOpa3oBaHMs MOJOBBIX KIETOK Yy KMBOTHBIX. [loyioBbIE kemne3bl:
CEMEHHHMKU U sSUYHHKU. OOpa3oBaHUE W PA3BUTUE TMOJOBBIX KIETOK — rameT (crepMaTo30uf,
SUICKIIETKa) — crepMaroreHe3 W  oBoreHe3. (OCOOEHHOCTH CTPOCHUSI SULEKICTOK W
cnepmaro3on1oB. Omnonorsopenue. [laprenorenes.

NunuBunyansHOE pa3BuTHE (OHTOTeHE3). OMOPHOHAIILHOE pa3BUTHE (AMOpHOTreHe3). DTarbl
SMOPHOHANILHOTO PA3BHUTHUS y TO3BOHOYHBIX XUBOTHBIX: IPOOJIEHUE, TaCTPYJISIIHS, OpraHOreHes.
[ToctamMOpuoHanbHOE pa3BUTHE. THUIBI MOCTIMOPUOHANBHOIO pPAa3BUTHUS: MpsIMOE, HENpsSIMOe
(mmumHOYHOE). BnusiHue cpenpl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIIOCOOHBIC BBI3BIBATH
BPOKJIEHHBIE YPOJICTBA.

Poct u passButue pacreHuil. OHTOreHe3 IIBETKOBOIO PACTEHMS: CTPOCHHE CEMEHH, CTaIuu
pa3BUTHSL.

JleMoHcTpanum:

Tabmumpl 1 cxembl: «DOpMBI Pa3MHOKEHUSI OPTaHU3MOBY», «JIBOWHOE OIJIOJOTBOPEHHUE Yy
I[BETKOBBIX pacTeHUi», «BereratuBHOE pa3MHOXKEHHUE pacTeHUil», «JlereHue kieTku OGakTepuii»,
«CTpoeHHE TOJIOBBIX KJIETOK», «CTpoeHue XpoMmocoMbl», «Kierounsli mukm», «Permkanus
JHK», «Muto3», «Meiosy, «lIpsamoe u Henpsimoe pa3Butue», «l'aMeToreHe3 y MIEKOIUTAIOIINUX 1
4eJl0BeKay, « OCHOBHBIE CTaJIMM OHTOT€HE3a».

ObopynoBaHue: MUKPOCKOI, MHKpomnpenapaTtsl «CrepMaTo30ubl  MIIEKOMUTAIONIETOY,
«Sinexnerka Muekonurarpero», «Kapuokuies B KileTkax KOpEIIKa JIyKa», MarHUTHas MOJEIb-
anmuukanus «Jlenenue kietku», moaens JTHK, moaens meTadazHoit XpOMOCOMBI.

Tema 6. HacsiecTBEHHOCTh U K3MEHYUBOCTH OPraHU3MOB.

[Ipenmer w 3amaum reHeruku. Kcropus pasBuruss reHeTukd. Posb  nuronorun u
SMOpHOJIOTUN B CTAHOBJIEHUU T€HETHKHU. BKiag poccuiickux U 3apyOeKHBIX YUEHBIX B pa3BUTHE
TCHETUKH. MeTOoAbl TEeHETUKH (TUOPUIOTOTUYECKHM, I[MTOTCHETUYECKUH, MOJEKYJISIPHO-
reHetnyeckuii). OCHOBHbIE I'€HETHYECKHE MOHATUS. ['eHeTmueckass CUMBOJIMKA, HCIIOJIb3yeMas B
CXeMax CKpELUBAHUMN.

3aKOHOMEPHOCTH  HAcCJEJOBaHMUS  NPU3HAKOB,  ycTaHoBieHHble [.  Mengenem.
MoHorubpunHoe cKpelmrBaHue. 3aKOH €IUHO0O0pa3us THOpUI0B NEepBOro mokosieHus. [IpaBuiio
JIOMUHUPOBaHUs. 3aKOH pacIlEeIyIeHUsl MPU3HAKoB. [ nmore3a unctotel ramet. [lonHoe u HenonaHoe
JIOMUHUPOBaHUE.

JurubpunHoe  ckpellMBaHuWEe. 3aKOH  HE3aBUCUMOIO  HAClIEJJOBaHMUS  IPU3HAKOB.
[{uTOoreHETHYECKHEe OCHOBBI TUTHOPHIHOTO CKPCUIMBAHUS. AHATU3UPYIONIEE CKPEIUBaHUE.
Hcnonp30BaHne aHAM3UPYIOIIETO CKPEIIMBAHMS ISl ONIPEIEICHHUs TeHOTUIIa OCOOU.



CuernyieHHOe  HaclenoBaHue mnpusHakoB. PaGora T. Moprana 1o CIENJICHHOMY
HacJe10BaHUI0 reHoB. HapylieHue crienienys reHOB B pe3yJIbTaTe KPOCCUHTOBEpa.

XpOMOCOMHasi TEOPUS HACIEACTBEHHOCTHU. [ €eHeTUUeCKue KapThl.

I'eneruka mona. XpoMOCOMHOE OIpeneseHHe Mosia. AyTOCOMBI M TOJOBBIE XPOMOCOMBI.
['omorameTHbIe U reTeporameTHbsie opranu3Mel. HaciienoBanrue mpu3HaKkoB, CLETNIEHHBIX C ITOJOM.

N3menunBOCTh. Buabl N3MEHUNBOCTH: HEHACIEACTBEHHAs U HacCleACTBEHHas. Poib cpenbl B
HEHACJICICTBEHHOM  M3MEHYMBOCTH. XapaKTePUCTUKA  MOIU(PHUKAIMOHHOH  M3MEHUYMBOCTH.
Bapuanuonsslii psag u BapuanmonHas kpuBas. Hopma peakuuu npusHaka. KonuyecTBeHHbIE U
KaueCTBEHHbBIC IPU3HAKU U UX HOpMa peakunu. CBoHCTBa MOAM(PUKAIIMOHHON N3MEHYHBOCTH.

HacnencrBennasi, uiaum reHOTHNHUYECKas, M3MEHUYMBOCTh. KomMOuWHATHMBHAs W3MEHYHBOCTb.
Meiio3 © TmONOBOM mporecc — OCHOBA KOMOWHATUBHOW M3MEHUMBOCTH. MyTalMOHHAs
u3MeHunBocTh. Kilaccudukanus wMyTainuil: TeHHble, XPOMOCOMHBIE, TreHOMHble. Yactota u
OpUYMHB MyTanuii. MyTareHHple (akToOpbl. 3aKOH TOMOJOTHYECKHX PSIOB B HACIEIACTBEHHOMN
n3meHurBocty H. . BaBunosa.

BuesigepHast Hac/IeICTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetuka 4enoBeka. Kapuorun uyenoBeka. (OCHOBHBIE METOJBI TE€HETHKM YEJIOBEKa:
TCHEAJIOTUYCCKUI,  OJIM3HEIOBbIM,  I[UTOTCHETHYECKHU, OMOXMMHYECKUN,  MOJEKYISIPHO-
reHeTuyeckuii. COBpEMEHHOE OIpeAeNIEHHEe TE€HOTHNA: ITOJIHOTEHOMHOE CEKBEHHPOBAHUE,
TeHOTUIUPOBaHUE, B ToM uyucie ¢ nomormipio [II[P-ananmza. HacnenctBenHbie 3aboieBaHMs
YesioBeKa: TeHHbIe 00JIe3HH, 0OJIe3HU C HACJIEACTBEHHON MPEeapacloioKeHHOCThIO, XPOMOCOMHBIE
6one3nn. CoMaTtnyeckue W reHepaTuBHbIe MyTanuu. CTBONOBBIE KJIETKH. [IpHHIMIBI 370pOBOTO
o0pa3a HU3HU, AMATHOCTUKH, NPOQPMIAKTUKH U JIEUYEHUS TeHeTUYecKux Oone3Heil. Menuko-
FeHETUYECKOE KOHCYJIbTUPOBAaHUE. 3HAYEHUE MEIUIMHCKOW T'€HETUKU B MPEAOTBPALCHUU U
JICYEHUHU TeHETUYEeCKUX 3a00JIeBaHUI YeTIOBEKa.

JleMoHcTpanum:

[Toptpersr: I'. Mengens, T. Mopran, I'. ne ®puz, C. C. YerBepukos, H. B. Tumodees-
PecoBckuii, H. 1. BaBunos.

Tabnunpl u cxembl: «MOHOTMOpPUAHOE CKPEIIMBAaHUE M €ro LUTOT€HETHYECKash OCHOBay,
«3aKOH PACIIEIUICHUS U €T0 IUTOTCHETUYECKAsi OCHOBAY, «3aKOH YUCTOTHI raMeT, «lurudbpuaHoe
cKkpemnBanue», «lluTomormyeckue OCHOBBI ~ TUTHOPUAHOTO  CKpeIIMBaHUSD», «Meno3y,
«B3auMoelicTBUE alIeNIbHBIX TEHOBY, «[ eHeTHUYeCKHe KapThl PACTCHUM, JKUBOTHBIX U YEIOBEKA,
«l'eneTnka mnona», «3aKOHOMEPHOCTH HACJENOBAHMS, CLEIUICHHOIO ¢ IosoM», «Kapuorumbl
YelloBeKa U JKHBOTHBIX», «Bumael wu3mMeHunBOCTH», «MoOau(UKAIMOHHAS W3MEHYUBOCTDHY,
«HacnenoBanue pesyc-gpakropay», «I'eHeTHuKa rpyni KpoBu», «MyTallMOHHAs U3BMEHYUBOCTDY.

ObopynoBanue: Mojaenu-anmiukanuu «MoHoruOpuaHOe ckpeunBanuey, «HemomHoe
JOMUHUpOBaHHE», «Jurnbpuanoe ckpeuBanue», «llepekpéct XpoMocom», MHUKPOCKON U
MUKponpenapat «Jlpozodpunay (Hopma, MyTanuu (GOpMBI KpPBUILEB UM OKPACKHU Teja), repoapuii
«I"opox MoceBHON.

Tema 7. Cesekunst opranu3mMoB. OCHOBBI O0HOTEXHOJIOTHH.

Cenekuusi KaKk HaykKa M MPOLECC. 3apOXKICHUE CEJICKUMH U JoMecTukanusa. Yuenune H. U.
BaBuioBa 0 wLeHTpax MPOUCXOXKICHHUS W MHOrooOpasust KyJbTYpHBIX pacTeHUd. LIeHTpbI
IIPOUCXO0KICHHSI IOMAIIHUX )KUBOTHBIX. COpT, NOPOAA, IITAMM.

CoBpeMEHHbIE METONBI CelNeKIMU. MacCOBBIH M WHAMBHUIYAIbHBI OTOOPHI B CEJEKIHH
pacTeHuid U XUBOTHBIX. OlLiEHKa 3KCTepbepa. BIM3KOpoJCTBEHHOE CKpelUMBAaHUE — WHOPUIMHI.
Yucras nuaust. CkpenMBanue 4UCThIX JTuHUHA. ['etepo3uc, umm rubpuanas cuwia. HeponactsenHnoe
CKpellMBaHue — ayTopuaunr. Otnanéunas rudpuausanus u e€ ycnexu. VIcKycCcTBEHHBINH MyTareHes
Y TIOJIyYeHHUE MOTUILIONI0B. JOCTHKEHUS CeNEKIIMU PACTEHUMN, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buotexHosioruss Kak oTpacib MNPOU3BOACTBA. ['€HHAas WHMXKEHEpUs. ITambl CO3JAHUS
pexomOunanTHo JIHK u Tpancrenneix opranu3moB. Kinerounas wumxenepus. Kietounsie
KyJbTypbl. MUKpPOKIIOHAIBHOE pPa3MHOKeHUE pacTeHud. KiloHMpoBaHME BBICOKOIPOIYKTHBHBIX



CEeNIbCKOXO3SIICTBEHHBIX ~ OPraHM3MOB. OKOJOTMYecKHe U JdTHueckue mpobimemsl. MO —
TeHETUYECKU MOIU(UIIUPOBAHHBIE OPTraHU3MBI.

JemoHcTpanuu:

[Toptpets: H. . BaBunos, U. B. Muuypun, I'. JI. Kapnieuenko, M. ®@. 1BaHoB.

Tabnunelr u cxembl: Kapta «lIeHTpBI TPOMCXOXKIEHUS U MHOro00pas3us KyJIbTYypPHBIX
pactenuit», «lloponabl nOMalmIHUX >KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHuit», «Otmai€éHHas
ruOpuamzanus», «Paborel akamemuka M. @. HWBanoBay, «[lomumnoungus», «OOBEKTHI
ouotexnonorun», «Kierounele KyJabTyphl M KJIOHUpOBaHUE», «KOHCTpyumpoBaHue U meEpeHOC
T€HOB, XPOMOCOM.

ObopynoBaHue: MyJISDKM IUIOJAOB M KOPHEIUIOJNOB JUKHUX (GOPM M KYJbTYpHBIX COPTOB
pactenuii, repbapuit «CenbCKOX03sIIICTBEHHBIE PACTCHHSI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O BUOJIOI'MU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

Cormacho ®I'OC COO, ycraHaBauBalOTCsI TpeOOBaHUSA K pPeE3yJbTaTaM OCBOCHHS
00y4arolMMuUCs MPOTrpaMM CpeJHero oOIIero oOpa3oBaHUs: JMYHOCTHBIM, METalNpeIMETHBIM M
MIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JMYHOCTHBIX pE3ylbTaTOB OCBOEHHUsA IpeameTa «buonorus» BblAEIEHbI
CIICAYIOIINE COCTABIISIOLINE: 0CO3HAHHE 00YUYaIOIIUMUCS POCCUICKON TPasKJaHCKON UICHTUYHOCTH
— TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIBHOCTH U CAaMOOIIPEACIICHUIO, HATMYME MOTUBALIMM K
00y4YeHHIO OMOJIOTUH, IIeTICHANIPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKICHUI JIUYHOCTH Ha OCHOBE
KIIFOUYEBBIX [IEHHOCTEH W UCTOPUUYECKUX TPAJAULIUNA Pa3BUTHS OMOJIOTUYECKOTO 3HAHMS, TOTOBHOCTh
U CIIOCOOHOCTh OOYYalOUIMXCS PYKOBOACTBOBAaTbCSA B CBOCH JEATEIBHOCTH LIEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKaMH, MPUCYIIMMHU CHCTEME OHOJOTHYEeCKOro 0O0pa3oBaHUs, HalU4He
HKOJIOTHYECKOTO MTPABOCO3HAHUS, CIIOCOOHOCTH CTaBUTH LIETH U CTPOUTH )KU3HEHHBIC TIAHbI.

JInyHOCTHBIE pe3ynbTaThl OCBOCHHsI npeaMera «buosorus» IOCTUraroTCs B E€JUHCTBE
y4eOHOIl M BOCIUTATEIbHON AEATENbHOCTH B COOTBETCTBUU C TPATUIMOHHBIMH POCCUHCKUMH
COLIMOKYJIBTYPHBIMH, MUCTOPUYECKHUMHM W JIyXOBHO-HPAaBCTBEHHBIMH LEHHOCTSIMH, INPUHATHIMU B
o0IecTBe MpaBUJIaMM U HOPMaMH IIOBEJIEHHS W CIIOCOOCTBYIOT IpOLECCaM CaMOIO3HAHUS,
CaMOBOCIIUTaHUSl U CAMOPA3BUTHUS, PA3BUTUS BHYTPEHHEH IO3MLIMM JIMYHOCTH, NATPUOTHU3MA,
YBOXECHMsI K 3aKOHY U IPABONOPSAKY, YENOBEKY TpyJa M CTaplieMy IOKOJIEHHMIO, B3aUMHOIO
yBaXKeHHsI, 0EPEKHOT0 OTHOIICHHUS K KYJIbTYPHOMY HACIEAUIO U TPAJUIMSIM MHOTOHAIIMOHAIBHOTO
Hapoza Poccuiickoi @enepaunu, NpUpOJE U OKPYKAIOIIEH Cpee.

JIndHOCTHBIE pe3ynbTaThl OCBOCHUS yueOHOro mpenmera «buonorus» MOMKHBI OTpa)karhb
TOTOBHOCTh M CIIOCOOHOCTHh OOYYalOIIUXCsS PYKOBOJCTBOBATHCSA C(HOPMUPOBAHHON BHYTpEHHEH
MO3UIIMEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX OpPHEHTAIINH, TTO3UTUBHBIX BHYTPEHHUX yOCKICHUH,
COOTBETCTBYIOIIMX TPAJUIIMOHHBIM LIEHHOCTSIM POCCUHCKOr0 OOIIECTBA, PACIIMPEHUE KU3HEHHOTO
ONBITA U ONBITA IEATEIBHOCTH B MPOLIECCE PEATU3ALMN OCHOBHBIX HAIPABICHUN BOCHUTATEIBHON
JIESITEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:kIaHCKOro BOCIIMTAHUSA:

C(OPMHUPOBAHHOCTh  TPAXKJAHCKOM  MO3MLMH  OOydaromerocs Kak AakTHBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOr0 OOIIECTBA;

OCO3HAHHWE CBOMX KOHCTHUTYIMOHHBIX TIIpaB M OOS3aHHOCTEH, YBa)XCHHE 3aKOHA U
IIPaBONOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOW NEATEIBHOCTH NPH CO3JAaHUM Y4E€OHBIX NPOEKTOB,
pelIeHnr yu4eOHbIX U TO3HABATENIbHBIX 33/1a4, BHIIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH ONPEAEATh COOCTBEHHYIO MO3HIIMIO MO0 OTHOIIECHHIO K SIBJICHUSIM COBPEMEHHOU
JKH3HU U OOBSACHATH €€;

YMEHHUE YYUTHIBATh B CBOMX JNEHCTBUAX HEOOXOIMMOCTh KOHCTPYKTHBHOTO B3aMMO/ICHCTBHS
JOJIeH ¢ pa3HbIMU yOEKACHUSIMHU, KyJIbTYPHBIMU [ICHHOCTSIMHU U COIL[MAJIbHBIM TOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHMYECTBY B TIPOLIECCE COBMECTHOTO BBINOJIHEHUS Y4YeOHBIX,
ITIO3HABATEJIbHBIX U MCCIIEIOBATEIbCKUX 3a/1a4, YBAXKUTEIBHOI'O OTHOLIECHHSI K MHEHHUIO ONITOHEHTOB
pu 00CYXIEHUH CIIOPHBIX BOIPOCOB OMOJIOTUYECKOTO CO/IEPIKAHMS;

TOTOBHOCTb K TYMaHUTapHOW U BOJIOHTEPCKOM JEATENBHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUSA:

c(hOpPMHUPOBAHHOCTh POCCHUICKON T'PaKIaHCKOW HJICHTHUYHOCTH, MAaTPUOTHU3MA, YBOKCHHS K
CBOEMY HapOy, YyBCTBAa OTBETCTBEHHOCTH Iiepe PonuHoOM, ropaoctu 3a cBoM Kkpaii, cBoro Ponuny,
CBOM SI3BIK U KYJIBTYPY, IPOLUIOE U HACTOSIIEE MHOMOHAIIMOHAIILHOTO Hapoa Poccuu;



LIEHHOCTHOE OTHOIICHHE K MPUPOAHOMY HACJIECAMIO U MaMSATHUKAM IPHUPOAbI, JOCTUKEHUIM
Poccun B Hayke, HCKycCTBe, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CHOCOOHOCTH OIEHUBAThH BKJIAJ POCCHUMCKHUX yUEHBIX B CTAHOBIEHUE M pa3BUTHE OMOJIOTHH,
MOHMMAHUS 3HA4YeHHs OWOJIOTMM B TO3HAHUM 3aKOHOB MPUPOJbI, B JKU3HM YEJIOBEKa U
COBPEMEHHOTO OOIIECTRA;

ujeiHas yoexx 1IEHHOCTh, TOTOBHOCTH K CIIy’K€HHIO U 3aiute OTedecTBa, OTBETCTBEHHOCTD 32
ero cyan0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHUE NYXOBHBIX LIEHHOCTEM POCCUICKOIO HapOaa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO ITOBEACHMUS,

CHOCOOHOCTH OLIEHWBATh CUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PEICHUS, OPUEHTHPYSICH HA
MOPAJIBHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HaHUE JINYHOTO BKJIaJa B IOCTPOSHUE YCTOMYUBOTO OyAyIIero;

OTBETCTBEHHOE OTHOILLIEHHWE K CBOMUM POJUTENSAM, CO3JaHUI0 CEMbU HA OCHOBE OCO3HAHHOI'O
MPUHATHUS LEHHOCTEN CEMEMHOM )KU3HHU B COOTBETCTBUM C TPaAULMAMHU HapoaoB Poccuu;

4) 3¢TeTUYECKOT0 BOCIIUTAHUSA

ACTETUYECKOE OTHOIICHHE K MHpPY, BKIIOUAsh ICTETUKY OBITa, HAy4YHOTO M TEXHHYECKOTO
TBOPYECTBA, CIIOPTa, TPYAa, OOLIECTBEHHBIX OTHOLICHHIA;

[MOHUMaHUE SMOLHUOHAIBHOTO BO3ICUCTBHUS )KUBOM ITPUPOJBI U €€ LIECHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHHUIO B pPa3HbIX BUJAX MCKYCCTBA, CTPEMIJICHHE NIPOSBIIATH
KauecTBa TBOPUYECKOM JIMYHOCTH;

5) dpusuuyeckoro BocnuTaHus, GOpMHUPOBAHUS KYJIbTYPbI 310POBbSI U IMOIMOHAJIBLHOI'0
0J1aronoTyqyus:

MMOHUMaHWE W pean3alus 310pOoBoro M Oe3omacHoro obOpasa >KM3HU (30POBOE MHUTAHUE,
COOJTIO/ICHHE TUTMEHUYECKHX MPaBUJI M HOPM, COATAHCUPOBAHHBIM PEKUM 3aHATUNA U OTABIXA,
perynsipHas pu3ndeckasi akTUBHOCTh), OEpEKHOI0, OTBETCTBEHHOIO M KOMIIETEHTHOI'O OTHOILIEHUS
K COOCTBEHHOMY (PM3UUECKOMY M IICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHNE LIEHHOCTH MPaBUJ UHAUBUIYAIBHOTO U KOJUIEKTUBHOI'O 0€30MaCHOTO MOBEACHUS
B CUTYyalUsIX, YTPOXKAIOIIUX 3J0POBbIO U KU3HU JIOJCH;

OCO3HAHHE TMOCHEACTBUM M HENpUATHUS BPEAHBIX MPUBBIUEK (YNOTPEOICHUS aJIKOTOJId,
HapKOTHUKOB, KYpPEHHUs);

6) TPYy10BOr0 BOCIMTAHUSA:

TOTOBHOCTH K TPYY, OCO3HAHUE IICHHOCTH MAacTePCTBA, TPYIOIIO0HE;

TOTOBHOCTh K AKTMBHOM J€ATEIBHOCTH TEXHOJIOTMYECKOM M COLMATIbHOM HAIpaBIECHHOCTH,
CHOCOOHOCTH MHUIIMUPOBATD, TUIAHUPOBATH U CAMOCTOSITENILHO BBITIOJHATH TAKYIO I€ATEIHHOCTS;

MHTEpeC K pazNu4HbIM cdepaM NpoPecCHOHANbHON AESITeIbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BEIOOP OyayIiei mpodeccuu 1 peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHUI0 M CaMOOOPa30BaHUIO HAa MPOTSHKCHUH BCEH
JKU3HH;

7) 3K0JI0rM4eCcKOro BOCIIMTAHMS:

AKOJIOTMYECKHU Ierecoo0pa3Hoe OTHOIIEHUE K MPHUPOJAE KaK MCTOYHUKY KH3HU Ha 3emIe,
OCHOBE €€ CyIIIECTBOBAHUS,

MOBBIIIICHHE YPOBHS JKOJOTHYECKOW KyJIbTYphl: NPUOOpPETCHHE OMbITa IUIAHUPOBAHUS
ITOCTYTIKOB M OLICHKH UX BO3MOKHBIX IOCIEICTBUMN JUIsl OKPYKAIOLIEH CPeIbl;

OCO3HaHUE TI00ATBHOTO XapaKTepa SKOJIOTHUECKUX MPOOIEM U IMyTeH UX pelICHHS,

CIOCOOHOCTH MCIOIb30BaTh MPUOOPETaeMble MPU U3YUEHUN OMOJIOTHH 3HAHUS U YMEHUS IIPU
pelieHnr MpoOIeM, CBS3aHHBIX C PAIMOHATIBHBIM MPUPOJIONOIB30BAHUEM (COOIOICHUE TPABHII
IIOBEJICHUS B IIPUPO/IE, HAIIPABIECHHBIX HA COXPAHEHHUE PABHOBECHUS B SKOCHUCTEMAX, OXPaHy BHUJIOB,
IKOCHCTEM, OrOoCchepsl);
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AKTUBHOE HENPUATUE JECUCTBUM, IPUHOCAIIMX BPEJ OKPYKAKOLIEN IPUPOAHOMN Cpee, yMEHUE
IIPOrHO3UPOBATh HEOIArONPUATHBIE SKOJIOIMYECKHUE MOCIEACTBHS NMPEANPUHUMAEMBIX JTEUCTBUN U
NpeoTBPALIATh UX;

HAJIMYUE Pa3BUTOrO HKOJOTMYECKOTO MBILIUICHUS, HKOJIOTMYECKON KYJIbTYphl, OIbITA
JESTeIbHOCTH ~ JKOJIOTMYECKOM  HAlpaBIEHHOCTH, YMEHHMS pYKOBOJICTBOBATHCS HUMH B
M03HABATEJIbHON, KOMMYHUKATUBHOM M COLMAJIbHOM TNpPAaKTHKE, TOTOBHOCTH K YYacTHIO B
NPAaKTUYECKOH JIeATeNbHOCTH SKOJIOTHYECKON HAallPaBICHHOCTH;

8) HeHHOCTH HAYYHOI 0 TO3HAHMS:

c(OPMHUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAayKd M OOIIECTBEHHOM NPAKTHKH, OCHOBAaHHOIO Ha JHAJOre KyJIbTYp, CIOCOOCTBYIOLIETO
OCO3HAHMIO CBOETO MECTA B MOJIHMKYJIBTYPHOM MHUDPE;

COBEpIICHCTBOBAHUE SI3bIKOBOM M YMTATEIbCKOM KyJIbTYphl KaK CpPEACTBAa B3aMMOJCHCTBUS
MEXy JIIOIbMU M TO3HAHUS MHPA;

MOHUMaHWEe cnenuduKu OWOJOTHU KaK HayKdh, OCO3HaHHS €€ poiau B (opMHUpOBaAHUU
PalMOHATIBLHOTO HAYYHOTO MBILIUICHUS, CO3JaHUM LIEJIOCTHOTO MPEJCTaBICHUS 00 OKpY’KarolieM
MHUpE KaK O €JMHCTBE MPUPO/IbI, YEJIOBEKA U OOILECTBA, B MO3HAHUH IPUPOIHBIX 3aKOHOMEPHOCTEH
U pelIeHUN MPpodJieM COXpaHEHHUs PUPOJIHOTO PABHOBECHS,;

yOESKAEHHOCT B 3HAYMMOCTH OHOJIOTUHU JUIsl COBPEMEHHOW IMBWIM3ALMU: OOECHedeHus
HOBOTO YpPOBHS DPa3BUTHA MEIUIMHBI, CO3/aHUE MNEPCHEKTHBHBIX OMOTEXHOJIOTUH, CHOCOOHBIX
pelars pecypcHble MpoOieMbl Pa3BUTHUSL YEJIOBEUYECTBA, IMOMCKA IMyTeil BbIXOAa M3 TNI00AIbHBIX
HKOJIOTHUECKUX MpobieM U oOecreyeHus Nepexoaa K yCTOMYMBOMY Pa3BUTHIO, PALIMOHATIBLHOMY
MCIOJIb30BAHUIO ITPUPOIHBIX PECYPCOB U (OPMUPOBAHUIO HOBBIX CTAHJIAPTOB KU3HU;

3aWHTEPECOBAHHOCTh B MOJYYEHUU OWOJOTHYECKUX 3HAHMM B IIEJSAX MOBBIMICHHS OOIIeH
KyJbTYpbl, €CT€CTBEHHO-Hay4YHON TIpaMOTHOCTH, KaK COCTaBHOM 4YacTH (PyHKIHMOHAJIbHOMN
rpaMOTHOCTH 00y4arouuxcs, GopMupyemMoi npu u3ydeHuu OUoIoTuH;

MOHMMAHHUE CYIIHOCTH METOJIOB TO3HAHUA, HCIOJIb3YEMBbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCIIONIb30BaTh IOJyyaeMble 3HAHMS U1 aHalu3a M OOBACHEHHS SBICHHM
OKpYXaloIIero Mupa M MPOUCXOIAUIMX B HEM H3MEHEHHUIl, yMeHHe [enaTb 0OOCHOBAHHBIE
3aKIIIOYCHUST HAa OCHOBE HAy4HbIX (DaKTOB U HUMEIOIIUXCA JaHHBIX C LEJIbI0 TOJy4eHHs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITEIILHO UCIIOJIb30BaTh OMOIOTHYECKUE 3HAHUS JUIsSl peIIeHHs polieM
B PEaJIbHBIX )KMU3HEHHBIX CUTYaIHIX;

OCO3HAHME LIEHHOCTH HAY4YHOH AEATeNbHOCTH, T'OTOBHOCTH OCYIIECTBISATH HPOCKTHYIO U
HCCJIEIOBATENLCKYIO JAESITeIbHOCTh HHAUBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTh W CHOCOOHOCTh K HENPEpPHIBHOMY OOpa30BaHMIO M CaMOOOpa3oBaHHUIO, K
aKTUBHOMY IIOJIyYEHUIO HOBBIX 3HAaHUH 1O OHOJOTMM B COOTBETCTBHM C IKU3HEHHBIMU
NOTPEOHOCTAMH.

METAINIPEJMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIE pe3yNbTaThl OCBOCHUSA Yy4eOHOro mpeameTa «buoiorus» BKIIOYAIOT:
3HayuMble s (QOpMHpOBaHMS ~ MHPOBO33PEHUS  OOYYaAIOUIMXCA  MEKIUCIUILIMHAPHbBIE
(MeXIpeIMeTHBIC) O0IIeHAYYHBIC TIOHATHUS, OTPAKAIOIIHIE IIEJIOCTHOCTh HAYYHON KapTUHBI MHUpa U
crelu(UKy METOJOB IO3HAaHHUS, HCIOJB3YEMBIX B €CTECTBEHHBIX HayKaX (BEILIECTBO, DHEprs,
SBJICHHE, IPOIIECC, CHCTEMa, HayUHbIN (DaKT, IPUHIIMII, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpus,
UCClIeIOBaHue, HaO0JI0/IeHue, M3MEpEeHUEe, SKCIEPUMEHT U JPYruX), yYHHUBEpCalbHblE Y4ueOHbIE

JeNCTBUS (mo3HaBaTeNbHBIE, KOMMYHHMKAaTHBHbIE,  PETYJISITUBHbIE), o0ecreunBaromue
¢dopmupoBaHue (YHKIMOHAJIBHOW I'PAaMOTHOCTM M COLMAJIBHOM KOMIIETEHLMH OOy4aroluxcs,
CIIOCOOHOCTb 00yyaromuxcs HCII0JIb30BATh OCBOEHHBIE MEXIUCLUIUIMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHUS U YyHHMBEpCAIbHbIE Yy4ueOHble JEHCTBMS B II03HABATEJIIBHOW H
COLIMAJIBHOM ITPAKTHKE.
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MeranpeaMeTHble pe3ysibTaThl OCBOCHHS MPOTrPaMMBl CpPEAHEro ooOmiero oOpa3oBaHMA
JTOJIKHBI OTPaXKaTh:

OBi1ajieHHe YHHUBEPCAJBLHBIMU Y4eOHBIMHU MO3HABATEIbHBIMHU 1eHCTBUSIMMU:

1) 6a3oBble JJornuecKue AeHcTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBAaTh M  aKTyaJM3MpPOBaTh MpoOJieMy, paccMaTpuBarh €€
BCECTOPOHHE;

HCIIOJIb30BaTh IIPpHU OCBOCHUUA 3HAaHUU HpI/IéMBI JIOTUYCCKOI'O MBIIJIICHUA (aHaJII/ISa, CHHTC34a,
CpaBHEHUs, Kiaccupukanmuu, o0O0O0OIIECHHUS), PACKPBIBATh CMBICI OWOJOTHYECKUX TOHITHI
(BBLOENIATH UX XapaKTEPHbIE IPU3HAKU, YCTAHABIMBATh CBSI3U C IPYTUMU MOHATUSAMU);

ONpeAeNaTh Leld MACSITeIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUU HX JIOCTHXKEHUS,
COOTHOCHUTD PE3YJIbTAThI ACATCIbHOCTH C ITIOCTABJICHHBIMHA LCIIAMU,

UCIIOJIb30BaTh OHOJIOTUYECKUE MOHATHS Jid OObsiCHEHHS (AKTOB U SIBJICHMHA >KUBOM
[IPUPOJBL;

CTPOUTD JIOTUYECKUE PACCYXKJEeHUS (MHIYKTUBHBIE, T€AYKTUBHbIE, 10 AaHAJIOTHH), BBISBIATDH
3aKOHOMEPHOCTH M IMPOTHBOPEUYHUS B PACCMATPUBAEMBIX SIBICHUAX, (HOPMYITUPOBATH BHIBOIBI H
3aKJIIOUEHUS;

MNPUMCHATH CXCMHO-MOJCJIIBHBIC CpCACTBA I HNPCACTABJICHUA CYHICCTBCHHBIX CBsI3el U
OTHOIICHUN B HM3y4yaeMbIX OHOJIOTMYECKHMX OOBEKTax, a TaKkKe MNPOTHUBOPEUMA pPa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HHQ)OpMaHI/IOHHLIX HCTOYHHKAX,

pa3palaThIBaTh IJIaH PEIICHUs MPOOJIeMbI ¢ YUETOM aHajIM3a UMEIOIIMXCS MaTepUaIbHbIX U
HEMaTEepUaAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIEATEIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEJISM,
OLICHUBATh PUCKHU HOCHGI[CTBI/Iﬁ ACATCIIbHOCTH,

KOOPAMHHUPOBaTh W BBINOJIHATH pabOTy B YCIOBHUSIX pEAlbHOrO, BHUPTYaJbHOTO U
KOMOMHHPOBAHHOT'O B3aMMOJICHCTBHUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE ITPH PEIICHUU KU3HEHHBIX MPOOIeM.

2) 0a30BbIE HCCIeN0BATEIbCKUE TeHCTBUSA:

BJIa/IETh HaBBIKAMH Y4e€OHO-HCCIIEIOBATEIbCKOM M IMPOEKTHON [eATENIbHOCTH, HaBbIKAMU
paspeiieHust mpodyieM, CIOCOOHOCTBIO M TOTOBHOCTHIO K CaMOCTOSITEIBHOMY TIOMCKY METOJIOB
pelIeHUs MPAKTUYECKUX 3aja4, IPUMEHEHHUIO Pa3IMYHbIX METOJOB ITO3HAHUS;

HCIIOJIB30BATh PAa3JIMYHBbIC BUIAbLI JCATCIBHOCTU 110 TMOJYUYCHHUIO HOBOI'0 3HAHUA, CTro
MHTEpIIpeTalluy, MPeoOpa3oBaHUI0 U MPUMEHEHHI0O B Y4EOHBIX CUTYallUiX, B TOM 4YHCIE IPHU
CO3JaHuun yqe6HBIX " CONUAIIBHBIX ITPOCKTOB;

¢dbopMUpOBaTh HAYYHBIA THUIl MBIIUICHUS, BJIAJETh HAYYHOU TEPMHUHOJIOTHUEH, KIIFOUEBBIMU
INOHATHUAMU U MCTOJaMU,

CTaBUTh W (OPMYJIUPOBATh COOCTBEHHBIC 3aadyd B 0Opa30BaTEIbHON JCATEIBHOCTH |
JKU3HCHHBIX CUTYALlUAX;

BBISIBJISITH IPUUMHHO-CJIE/ICTBEHHBIE CBSA3H U aKTyaJIM3UpPOBATh 33/1a4y, BBIJIBUTaTh THUIIOTE3Y
€€ peLICHUs], HAXOAUTh apIyMEHTHI I I0Ka3aTeJIbCTBA CBOUX YTBEPKIACHUH, 33/1aBaTh [IapaMeTPhl
U KPUTEPUU PELICHMUS,

AHAJIU3UPOBATH MOJYYCHHBIC B XOAC PCHICHUSA 3ada4r pC3yJIbTAaThbl, KPUTUYCCKU OLICHUBATH
UX IOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIIBIT;

OCYUIECTBIIATh II€JICHANPABICHHbIH MOUCK IIepeHoca CPEICTB M CIOCOOOB JEWUCTBUS B
po(hecCHOHATBLHYIO CPENY;

yMETb  NEPEeHOCUTh 3HAHMSA B  [O3HABATEJIbHYI0 M  INPAKTUYECKyl0  oOiactu
KUBHCACATCIIbHOCTH,

YMETbh UHTEIPUPOBATh 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00J1acTeil;

BbBLIBUI'aThb HOBBIC HWACHU, IIPCJIaraTb OPUIMHAJIBHBIC TOAXOAbl W PCHICHUA, CTAaBUTb
po0JIeMbl U 3a/1a4H, JOMYCKAOIIUE albTEPHATUBHbIC PEIICHUS.

3) paGora ¢ uHopmanueii:
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OPHEHTUPOBATbCA B PA3IMYHbIX HCTOYHUKAX HMHGOpMAIMM (TEKCTe y4eOHOro IMocoOus,
HAYYHO-TIOMYJISIPHOM JHTEpaType, OMOJIOrMYECKUX CIIOBapsX M CHPAaBOYHHMKAX, KOMITbIOTEPHBIX
0a3ax JaHHBIX, B VIHTepHeTe), aHaNM3MpPOBAaTh HMH(POPMALMIO PA3IMYHBIX BHJIOB U (HOPM
MIpEeJICTaBICHUSI, KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEUYNBOCTD;

(dbopMynIHMpoBaTh 3aMpochl M TNPUMEHATh pPAa3JIMYHbIE METOJbl NPU TOUCKE U 0TOOpe
Oounonornyeckor nHpopmalu, HeoOXO0AMMOMN sl BBITIOJTHEHUS YIeOHBIX 3a1a4;

npuoOpeTaTh ONBIT HCIOJIB30BAaHUS HH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH,
COBEpIICHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAHMSI PA3JIMUHbIX TOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh ONTHMAJbHYIO (opMy TpeAcTaBieHUs OHOJIOTHMYECKOU
nHpopmaruu (cxemsl, Tpaduky, AHarpaMMBbl, TaOIUIBI, PUCYHKH U APYTOC);

UCIOJIb30BaTh HAy4YHBIA S3bIK B KayecTBe CpeACTBa INpu padboTe ¢ OUOIOTHYECKOM
uHbopMaluen: NPUMEHATh XUMHUYECKUEe, (U3MYECKHe M MaTeMaTHYeCKHe 3HAKM U CHUMBOJIBI,
dbopmyinbl, abOpeBHaTypy, HOMEHKIATYpy, WCIIOJIb30BaTh H MPEoOpa3oBBIBATH 3HAKOBO-
CUMBOJIMYECKHE CPEICTBA HATJITHOCTH;

BJaJ€Th HABBIKAMM pPACMO3HABaHMSA M 3alIUTHl  MH(pOpManuu, HHPOPMALUOHHOM
0€3011aCHOCTH JTUYHOCTH.

OBJiaieHHe YHUBEPCAIBHBIMM KOMMYHUKATUBHBIMH el CTBUSIMU:

1) oOmienue:

OCYILIECTBIISATh KOMMYHHMKAILIUU BO BCEX Cepax KU3HHU, AKTUBHO YUaCTBOBATH B JTUAJIOTE MU
JIUCKYCCHH T10 CYLIECTBY 00CYyk/1aeMOil TeMbl (YyMEHHE 3a/1aBaTh BOIIPOCHI, BHICKA3bIBATh CYKICHHS
OTHOCUTENIFHO BBINIOJHEHUSI TpeaaraeMol 3agadd, yYUTHIBaTh MHTEPECHl M COTIAaCOBAHHOCTD
MO3UIHUI IPYTrUX yYaCTHUKOB JAMAJIOTa WK AUCKYCCHN);

pacrio3HaBaTh HeBepOaJbHBIC CPEICTBA OOIICHUS, TOHUMATh 3HAYEHUE COIMAJIbHBIX 3HAKOB,
MPEINOCHUIOK BO3HUKHOBEHUS KOH(IMKTHBIX CHUTyallMil, yMETb CMAr4ath KOHQIHMKTHI U BECTH
NIEPEroBOPHI;

BJIQJIETh PA3IMYHBIMU CIlocO0amMu OOUIEHHMs U B3aUMOJCHCTBUS, NMOHMMATh HAMEpPEHUS
JIpYTUX JIIOJEH, MPOSBIATh YBAaXHUTEIbHOE OTHOLICHHWE K COOECEIHHMKY M B KOpPpEKTHOH (opme
(bopMyIIHPOBATH CBOM BO3PAKECHHUS;

Pa3BEPHYTO M JOIMYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCTIOIb30BAHUEM S3BIKOBBIX CPEJICTB.

2) coBMeCTHAasl 1eATeJIbHOCTD:

MIOHUMAaTh W HCIIOJIb30BaTh MPEHMYILECTBA KOMAHIHOW W MHIUBUAYaJIbHOW PabOTHI MpU
peIeHur OMOJIOTUYECKONW MpoOJIeMbl, 00OCHOBBIBATH HEOOXOAMMOCTh MPUMEHEHHUS TPYITOBBIX
¢dbopM B3aMOAEUCTBUS MIPH PEeILICHUH yUeOHOM 3a1auu;

BbIOMpATh TEMAaTHUKy M METOIbl COBMECTHBIX JEHCTBUN C yduy€TOM OOLIMX HHTEPECOB U
BO3MOYKHOCTEH Ka)/10T0 YieHa KOJUICKTUBA,;

MPUHUMATD LIEJIU COBMECTHOM JESATEIbHOCTH, OPraHU30BbIBaTh U KOOPAUHUPOBAThH JEHCTBUS
0 €€ JOCTUXKCHUIO: COCTABJIATH IUIAH JEHUCTBUM, pPACHPENEIATh pPOJIM C Y4ETOM MHEHUU
Y4aCTHUKOB, OOCYKIaTh Pe3yJIbTaThl COBMECTHON pabOTHI;

OLICHMBATh Ka4eCTBO CBOETO BKJIA/Ia U KaKIOr0 YUYaCTHUKA KOMaHbI B OOLIUI pe3ynbTaT 1o
pa3pabOTaHHBIM KPUTEPUSIM,

npeJularath HOBBIE TPOEKTHI, OLIEHWBATh MJEH C IO3UIMM HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIISATh TO3UTUBHOE CTPATETNYECKOE TIOBEACHNE B PA3IMYHBIX CUTYAIUSX, IPOSIBIATH
TBOPUYECTBO U BOOOpaKeHUE, ObITh HHUIIUATUBHBIM.

OBJiaieHHe YHUBEPCAJIBLHBIMH PeryIsTUBHBIMM AelCTBUSIMU:

1) camoopranm3zanus:

UCIIOJIb30BaTh OMOJIOTHUECKUE 3HAHUS JJIS BBISIBJICHUS POOJIEM U UX PEIICHUS B )KU3HEHHBIX
U YYEOHBIX CUTYalHsIX;

BbIOMpPATh Ha OCHOBE OMOJIOTMYECKUX 3HAHUU 1LIEJEBBIC U CMBICIOBBIC YCTAHOBKM B CBOMX
JEHCTBUSAX M TOCTYNKax MO OTHOLIEHHIO K >KMBOM IMPHUPOJAE, CBOEMY 3[0POBBIO U 370POBbIO
OKpY>KaloIluX;
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CaAMOCTOSITENIbHO OCYIIECTBIIATH I103HABATEIbHYIO JESATEIbHOCTb, BBIABIATH IMPOOJIEMBI,
CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3aJ1a4K B 00pa30BaTEIbHON EATEIbHOCTH U KU3HEHHBIX
CUTYaLMSIX;

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH pEIICHUs MPOoOJIeMbl ¢ Y4ETOM HMEIOLIUXCS PECYpCOB,
COOCTBEHHBIX BO3MOKHOCTEH U NPEIOYTECHHIA;

J1aBaTh OLEHKY HOBBIM CUTYAaLMSIM;

pacIMpsATh paMKH Y4eOHOTO IIpeMETa Ha OCHOBE JIMUHBIX MTPEINOYTCHUH;

JIeJ1aTh OCO3HAHHBIN BBIOOP, apIryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIBIT;

CIocoOCTBOBAaTh (POPMUPOBAHUIO M TPOSBICHUIO IIUPOKON IPYIUIIMU B Pa3HBIX OOJACTAX
3HAHUU, TOCTOSTHHO TIOBBIIIATH CBOM 00Pa30BaTENbHBINA U KYJIBTYPHBII YPOBEHb.

2) CaMOKOHTPOJIb:

JIaBaTh OLICHKY HOBBIM CHUTYallUsM, BHOCUTb KOPPEKTHUBBI B J€ATEIbHOCTb, OLICHUBATH
COOTBETCTBHUE PE3YyJITATOB LEISAM;

BJIaJIeTh HAaBbIKAMH MMO3HABATEIbHOIN pedieKCHn Kak OCO3HAHHS COBEPILIAEMBIX JCUCTBHMA U
MBICIUTENIBHBIX MPOIECCOB, UX PE3yJIbTaTOB U OCHOBAaHUI, HCIOJIB30BaTh NMPUEMBI pediekcun s
OLICHKHU CHUTYalllH, BHIOOpA BEPHOTO PEILCHMUS;

YMETb OLICHUBATh PUCKHU U CBOEBPEMEHHO ITPUHUMATh PELICHHUS 10 UX CHHUXKECHUIO;

IIPUHUMATh MOTHUBBI U ApIYMEHTBI JPYTUX IIPU aHAJIN3€ PE3YJITATOB EATEIbHOCTH;

3) npuHsATHE Ce0s1 M APYIrUX:

NpUHUMATD ce0sl, MTOHMMAast CBOU HEJIOCTATKU M JOCTOUHCTBA,

IIPUHUMATh MOTUBBI U ApIYMEHTBI APYTUX [IPU aHAIU3E PE3YJIbTATOB JEATEIbHOCTH;

NPU3HABATh CBOE MPaBO U MPaBO APYTUX Ha OIINOKH;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP € MO3UIMH JIPYTOro YeJIoBeKa.

INPEAMETHBIE PE3YJIBTATbBI

[IpeameTHbie pe3ynbraTthl ocBoeHUs: mporpaMmbl COO mo Ouosnoruu Ha 0a30BOM ypOBHE
BKIIIOUAIOT crenuduueckue aisi yuyeOHoro mpeamera «buonorus» HaydHble 3HAHUS, YMEHUS U
CroCOOBI  JIGWCTBHI TIO OCBOEHHWIO, HHTEPIPETAlMd W NPeoO0pa3oBaHUIO 3HAHWUW, BHIIBI
JESTeIbHOCTH MO TOJYYEHUIO HOBOTO 3HAHUS U NPUMEHEHHUIO 3HAHMHA B pa3IMYHBIX y4eOHBIX
CUTyalUsiX, a TAK)KE B PEaNIbHBIX JKU3HEHHBIX CUTYallUsAX, CBSI3aHHBIX ¢ Ouosorueil. B nporpamme
IPeIMETHBIC PE3yJIbTaThl MPEACTABICHBI 10 rofaM 00yUeHHS.

[IpeameTHBIC pe3ynbTaThl OCBOCHMS yueOHOTO Tipeamera «buonorus» B 10 Kj1acce nOmKHbBI
OTpaxaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MecTe U pOJU OHOJOTMM B CUCTEME HAYYHOrO 3HAHHS
€CTECTBEHHbIX HAyK, B (POPMHPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHHBI MHpa H
HAyYHOTO MMPOBO33PEHHMSI, O BKJIAJ€ POCCUICKUX U 3apyOeHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
ouonoruu, GyHKIIMOHATEHOW IPaMOTHOCTH YeJIOBEKa JIJIsl peIIeHHsI )KU3HEHHBIX 3a]1a4;

YMEHHE PACKpPBIBATh COAEpKAaHHE OMOJIOTMUECKMX TEPMHUHOB U TMOHSATHM: XU3Hb, KIIETKa,
opranusm, Merabosn3M (0OOMEH BEUIeCTB M MPEBPAICHUE YHEPTUH), TOMEOCTa3 (caMOperyisus),
YpPOBHEBasi  OpraHu3alusi  KUBBIX  CHCTEM, CaMOBOCIIpOM3Be/IeHHE  (PenpoayKLHUs),
HACJIEICTBEHHOCTh, U3MEHUYMBOCTh, POCT U Pa3BUTHE;

yMEHHE u3Jaratb OWOJIOTHUYECKUE Teopuu (KJIETOYHasi, XPOMOCOMHAs, MYTallMOHHAs,
LEHTpaJlbHasi J0rMa MOJIEKYJIsipHOH Ouosorum), 3akonel (I. Mengens, T. Moprana, H. U.
BaBuioBa) u yuenus (0 meHTpax MHOTooOpa3us M MPOUCXOXKIEHUs KyJIbTypHBIX pacteHuit H. U.
BasusoBa), onpenensiTe rpaHulibl UX MPUMEHUMOCTHU K KUBBIM CUCTEMAM;

yMEHHE BJIAJIETh METOJAAMM HAay4YHOTO MO3HaHMSI B OMOJIOrMH: HaOJIOIEHHWE U OIHCaHUE
KUBBIX CHUCTEM, IIPOLIECCOB U SBJICHUH, OpraHu3alus U TPOBEACHHE OHOJIOTHYECKOIO
JKCIIEPUMEHTA, BBIIBM)KEHUE THUIIOTE3bl, BBIABICHHE 3aBUCUMOCTH MEXKIY HCCIEAYEMbIMU
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BEJIMYMHAMU, OOBSICHEHHE MOJIYYCHHBIX PE3yJIbTaTOB, UCIIOJIb30BAHHBIX HAYYHBIX MOHITHIA, TCOPUI
Y 3aKOHOB, YMEHHE JIeJIaTh BBIBOJIbI HA OCHOBAHUH TOTYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIJCIATH CYIIECTBEHHBbIC MPHU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHOT,
OJIHOKJICTOYHBIX M MHOTOKJICTOYHBIX OPraHU3MOB, OCOOCHHOCTH IPOIIECCOB: OOMEHA BEIIECTB U
MpeBpalleHus] dHEePTUU B KIETKe, (OTOCUHTE3a, IUIACTHYECKOrO0 W JIHEPreTHYECKOro oOMeHa,
XEMOCHHTE3a, MHTO3a, MEiH03a, OIUIOJOTBOPEHHUS, Pa3MHOXKCHHsS, WHANBUIYAIBHOTO Pa3BUTHUSA
opranusma (OHTOT'€HE3);

YMEHHE TNPUMEHATh TOJYyYCHHBIE 3HAHHS I OOBSICHEHUS OHOJIOTMYECKUX TPOIECCOB U
SIBIICHUH, JJIs MIPUHATHS NPAKTHYECKUX PEIICHUI B MOBCEAHEBHOW JKU3HU C LIETBI0 0OeCcTeueHUs
0€30MacCHOCTH CBOETO 37I0POBbS M 3I0POBBSI OKPYKAIOITUX JIFOCH, COOI0IEHUSI HOPM TPaMOTHOTO
MOBEJICHUS B OKpYXKAIOIIEH NPUPOTHON Cpele, MOHMMAHHE HEOOXOJUMOCTH WCIIOIh30BAHUS
IOCTH)KEHUN COBPEMEHHOM onosornu u OMOTEXHOJIOT U hilat: ¢ PaLMOHAIBHOTO
MPUPOIOTIONB30BAHUS;

YMEHHE peIlaTh JJIEMCHTApHbIE TEHETUYECKHE 3a/Jlayd Ha MOHO- W JAUTHOPHIHOE
CKpEIllMBaHUe, CIICTNIEHHOE HACIEeIOBAHUE, COCTABIISTH CXEMbl MOHOTHOPUIHOTO CKPEIIUBAHUS TSI
MpeACKa3aHusl HACJIeI0BaHUsI PU3HAKOB Y OPraHU3MOB;

YMEHHE BBIIOJHATH JIA0OpaTOpHbIE M MPAaKTUYECKHE pPadOThl, COOMIOAATH MpaBWiia MPHU
paboTe ¢ y4eOHBIM U JIa0OPATOPHBIM 000PYA0BAHHUEM;

yMEHHE KPUTUYECKH OIICHHBATh W HWHTEPIPETUPOBATH HWHGOPMAIIUIO OHOIOTHYECKOTrO
coJiepKaHUs, BKJIIOYAIONIYIO IICEBIOHAYYHBIE 3HAHHMS W3 Pa3IMYHBIX HCTOYHUKOB (CpeacTBa
MaccoBoW HH(OpPMAIMK, HAYYHO-TIOMYJIIPHBICE MAaTEepPHAIIbl), dTUYECKHE ACHEKThI COBPEMEHHBIX
HCCIICAOBAHUI B OMOJIOTMY, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE MHCBMEHHBIE M YCTHBIE COOOIICHHs, 0000Imas
OMOJIOTUYECKYIO MH(OPMAITUIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO MCIIOJIB30BATh MOHATUHHBIN
anmapar OHOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmyecTBo yacos DJIEeKTPOHHbIE
Ne i/ HaumeHnoBaHue pa3iesioB U TeM Koutpossupie | paxruseci (undposbie)
NMPOrpamMMbl Bceero o0pa3oBaTtejibHbIE
padoThI e padoThbI pecypebi
1 buonorus xak Hayka 2 bubmorexa HOK
https://m.edsoo.ru/7f41¢292
2 JKuBbIe cCUCTEMBI U UX OPTaHU3ALMUS 1 bubmorexa HOK
https://m.edsoo.ru/7t41¢c292
3 XUMUYECKUHN COCTaB U CTPOCHUE KIIETKU 8 bubmmorexa HOK
https://m.edsoo.ru/7f41¢292
bubmuorexa [JOK
4 PKH3HEAIEATENLHOCTS KIETKH 6 https://m.edsi.ru/7f410292
5 Pa3zMmHOXeHUE M MHIUBULYAIBHOE PA3BUTHE 5 bubnuorexa [JOK
OpraHu3MOB https://m.edsoo.ru/7f41¢292
6 HacnencTBeHHOCTh U UBMEHUMBOCTh ] bubmmoreka [JOK
OpraHU3MOB https://m.edsoo.ru/7f41¢292
7 Cenexkuusi opranu3MoB. OCHOBBI 3 bu6mmoreka [IOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
8 PeszepBHOE Bpems 1 bubmrorexa LIOK
https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 34
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ITOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KojuuecTBo yacos Hara JIeKTPOHHBIEC IM(POBbIE
Nen/m | Tema ypoka Beero KoHTpoIbHbI IlpakTuyeckue | H3yueHH o0pasoBaTe/bHbIE
e padoThI padoThI A pecypcbl
01.09.25 bu6mmoreka [{OK
1 buonorus B cucreme Hayk 1 o https://m.eds00.1u/863e6122
https://m.edsoo.ru/863e632a
MeTo/1bl TO3HAHUS KUBOU MPHUPOIBI. 1
[IpakTuueckast paborta Ne 1 08.09.25 BuGmuotexa LIOK
2 «Mcnonb3oBaHNue pa3IMYHBIX o i
METO/IOB ITPU M3yYCHUH https://m.eds00.ru/863e6122
OMOJIOTUYECKUX 0OBEKTOBY
3 buonoruueckue cuctemsl, NPOIECCHI 1 15.09.25 bubnnorexa [HOK
U X U3YUYECHHE https://m.eds00.1u/863e6564
4 XHUMHUYECKUM cocTaB KiIeTKu. Boga u 1 22.09.25 bu6nuoreka [JOK
MUHEPAJILHBIE COJIN https://m.edsoo.ru/863e674¢
1 29.09.25 bubmuoteka [JOK
5 benku. Coctas u cTpoeHue 0eIKoB https://m.edso0o.ru/863e6b72
depMeHThl — OUOJIOTHYECKUE 1
katanuzaTtopsl. JlabopaTopHas pabota 06.10.25 Bubmorexa LIOK
6 Ne 1 «M3yuenune kaTaIuTHIECKOU o https:/m.edsoo.ru/863e6b72
AKTUBHOCTH (PEPMEHTOB (Ha IIpUMEpe DS/, )
aMusIa3bl WK KaTaJla3bl)»
1 13.10.25 bubmuoreka [JOK
/ Y IHeBozsL. JIunuE! https://m.eds00.1ru/863e6870
1 20.10.25 bubnuoreka [IOK
8 Hyxkneunosbie kucnorsl. AT® https://m.c dscﬂ).ru 186306d5¢
9 HcTopus u MeTOABI N3yUEHUS KIIETKH. 1 03.11.25 bubnnorexa [IOK
Knerounas Teopus https://m.edsoo.ru/863e6e88
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https://m.edsoo.ru/863e6d5c
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10 Knertka xkak nenoctHas XKuBas 10.11.25
cUCTeMa
CrtpoeHue 3yKapuOTHYECKON KIETKHU.
JlabopaTopHas padorta Ne 2
«M3ydyenne cTpoeHus KIETOK 17.11.25 bubnnorexa [JOK
11 pacTeHui, )KUBOTHBIX, TPHOOB 1 T https://m.edso0.ru/863e6f0
OakTepHii Mo MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpEiapaTax u ux
OTIHCAHUE)
24.11.25 bu6mmoreka [IOK
12 OOMeH BeIEeCTB WA META00IU3M https://m.edsoo.ru/863e766¢
01.12.25 bu6mmoreka [JOK
13 PorocunTes. XemocHHTes https://m.eds00.1ru/863e7¢98
14 DHepreTUIeCKuii 0OMeH 08.12.25 bubmorexa HOK
p https://m.edsoo.ru/863e7aae
’KuzHeHHbIN UK KIeTKU. JleaeHue
15 Kggz?:j\lf\:[ gli?lfl‘ag;ioiflff 11\{4211;0% B 15.12.25 bubmotera [IOK
P - A https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKa KOPEIIKa JIyKa Ha
TOTOBBIX MHKpOIIperapaTax»
16 Buocunres Oenka. Peakuus 22.12.25 bu6mmoreka [JOK
MaTPUYHOTO CHHTE3a https://m.edsoo0.1ru/863e796¢
29.12.25 bu6mmoreka [{OK
17 Tpancnsuus — duocuntes benka https://m.edsoo.ru/863e¢796¢
18 Hexknerounsie popMbl )KU3HU — 14.01.26 bubnuorexa [IOK
BHPYCBI https://m.edsoo.ru/863e7540
21.01.26 bu6mmoreka [IOK
19 @DopMBI Pa3MHOKEHUS OPTaHN3MOB o https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
. 28.01.26 bubmuoteka [JOK
20 Metios https://m.edsoo.ru/863e7f4a
21 O0pazoBaHue ¥ Pa3BUTHE TOJOBBIX 04.02.26 bubmuoreka [JOK
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https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e6ff0

KJ1eToK. OMIog0TBOPEHHE.
JlaGopatopnas pabora Ne 4
«3yueHne cTpoeHus MOIOBBIX
KJIETOK Ha TOTOBBIX

https://m.edso0.ru/863e81b6

MUKpOIpenaparax»
2 NunuBuyansHOE pa3BUTHE 11.02.26 bu6nmmoreka [IOK
OpPraHu3MOB https://m.edsoo0.ru/863e8436
23 I'enernka — Hayka o 18.02.26 bubnnorexa [JOK
HACJIEICTBEHHOCTHU ¥ U3MEHYMBOCTHU https://m.edso0.ru/863e8612
o | oo ez 20336 | Bimore 0K
p ) pH https://m.edsoo.ru/863e8878
CKpEeIIMBaHNe
35| nesammeumioro morcsonamn 09.03.26 | Bubmiorexa LIOK
4 https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CueruieHHOE Hacle0BaHUE
npu3HakoB. JlabopartopHast padota No
2% 5 «M3yueHue pe3ynbTaToB 16.03.26 bub6nuoreka [IOK
MOHOTHOPUAHOTO U TUTHOPUAHOTO https://m.edso0.ru/863e8c60
CKpEIIMBaHUA y IPO30(UIIBI HA
TOTOBBIX MUKPOIIPETIapaTaxj
27 I'eneruka mona. Hacinenosanue 23.03.26 bu6mmoreka [IOK
MIPU3HAKOB, CIETITICHHBIX C MOJIOM https://m.edso0.ru/863e8c60
N3menunBocth. HenacnencrenHas
M3MEHYMBOCTh. JlabopaTopHas
78 pabota Ne 6. Uzyuenue 06.04.26 bubnnorexa [JOK
MO (PUKAITMOHHON N3MEHUNBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOCHUE BapHAIIMOHHOTO Psifa U
BAPUALIMOHHON KPUBON»
HacnencrBennas "3MEHYMBOCTb.
29 JlaGopatopHnas pabora Ne 7. « AHanu3 13.04.26 bub6nuoreka [IOK

MyTalui y 1p0o30(uiIbl Ha TOTOBBIX
MHUKpoIpenaparax»

https://m.edsoo.ru/863e8efe
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https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e89a4
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https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e81b6

30 eHeTHKA YelOBeKd 1 20.04.26 bu6mmoreka [IOK
https://m.edsoo.ru/863e8d78
PesepBHeIit ypok. O600IICHHE 10 1 27 04.26
31 TeMe «HacnencTBeHHOCTE U
W3MEHYUBOCTHh OPTaHU3MOB)
32 Ceneknus KaK HayKa U IPOLECC I 04.05.26 bubmaorexa [IOK
1 y pott https://m.edsoo.ru/863¢9214
33 MeToabl ¥ TOCTH)KEHUS CEJIEKIINU 1 13.05.26 bu6mmorekxa [JOK
paCTeHHI U )KHBOTHBIX https://m.edsoo.ru/863e9214
34 buorexHonorus kak orpacipb 1 20.05.26 bubnnorexa [IOK

ITPOU3BOJICTBA

https://m.eds00.ru/863e¢9336

OBIIEE KOJIMYECTBO YACOB I1O
[TPOT'PAMME

34
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IPOBEPSAEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHMSI OCHOBHOM

10 KJTACC

OBPA3OBATEJIbHOM ITPOT'PAMMBI

Kon
NPOBePSIeMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ILHOI MPOrpaMMBbI CpeIHero o01ero oopa3oBaHus

CchopMupoBaHHOCTh 3HAaHMH O MecTeé W POJM OUOJOTHMH B CHCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HayK, B (hOPMHUPOBAHHHM COBPEMEHHOMN
€CTECTBEHHO-HAYYHON KapTUHBI MHpa M HAy4YHOIO MMPOBO33PEHHS; O
BKJIaJIE POCCHMCKMX U 3apyOeKHBIX YUEHBIX-OMOJOIOB B pa3BUTHE
Ouonoruy; (QPyHKIMOHAIBHOM TI'PaMOTHOCTH YEJNOBEKa JJsi PpeIIeHUs
KU3HEHHBIX 33]1a4

YMeHne pacKpbIBaTh COACPKaHNUE OMOIOTMYECKIX TEPMUHOB U MOHATHH:
KHU3Hb, KIETKa, OpraHu3M; MeTaboIM3M (0OMEH BELIECTB U IpPEBpallCHUE
SHEPTHUH), TOMEOCTa3 (CaMOPETYJIAINA), YPOBHEBAS OpraHU3AIMS KUBBIX
CHCTEM, CaMOBOCIpOU3BEIEHHE (PEenpoAyKIUs), HACIEICTBEHHOCTD,
W3MEHYMUBOCTb, POCT U PA3BUTHE

VYMeHue wu3naraTh OMONOTMYECKHE TEeOpuH (KJIETOYHas, XPOMOCOMHas,
MyTanuonHas), 3akonsl (I. Mennensi, T. Moprana, H.W1. BaBunosa) u
yuyeHus (0 LEHTpax MHOrooOpasusi M TNPOUCXOXKIEHHs KYJIbTYPHBIX
pacrennii H.W. BaBuiioBa), onpenensiTh IpaHUIbl UX MPUMEHUMOCTH K
KMBBIM CUCTEMaM

YMeHue BIaeTh METOJAAaMH HAyYHOTO TIO3HAHWS B  OHWOJOTHUH
(HaOnroficHWe W OINMCAaHUE JKUBBIX CHUCTEM, IPOIECCOB U SIBJICHUM;
OopraHu3amusi ©W  TNPOBEJACHUE  OHOJOTUYECKOTO  AKCIEPHUMEHTA,
BBIJIBUYKEHUE TUIIOTE3bI; BBHISBICHUE 3aBUCUMOCTH MEXIY MCCIIETyEeMbIMHU
BEJIMYMHAMU, OOBSCHEHHE TOYYEHHBIX PE3yJIbTaTOB, HCIIOIH30BAHHBIX
HAay4HBIX TOHSATUH, TEOPUM W 3aKOHOB; YMEHHE JeliaTb BBIBOJBI Ha
OCHOBAHHH TMOJYYCHHBIX PE3YJIbTATOB)

VYMeHHe BBIICIATh CYIIECTBCHHBIE IPU3HAKH BUPYCOB, KJIETOK IIPOKAPHOT
U OyKapuoT, OIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB;
OCOOCHHOCTH TPOLECCOB OOMEHa BEUIECTB M IPEBPAILCHUS SHEPTUU B
KJIeTKe, (OTOCHHTE3a, IUIACTHYECKOIO M DSHEPreTHUecKoro ooOMeHa,
XEMOCHHTE3a, MHTO3a, MeHo03a, OIUIOJOTBOPEHHS, Pa3MHOXEHHUS,
MHAMBUYAJIBHOTO Pa3BUTHsI OpraHu3Ma (OHTOreHes)

YMmenue IMPUMCHSATDH IMOJIYYCHHBIC 3HaHUA JIIsL 00BSICHEHHUS
OMOJIOTHYECKUX MPOLECCOB M SIBJICHHM, JJIS MPHHATUS TPAKTUYECKHUX
pelIeHnii B TOBCEIHEBHOM XU3HU B LEISIX OOecredeHus: 0e30MacHOCTH
CBOETO 3JI0POBbSI M 37I0POBbsSI OKPYXKAIOIMIUX JIIO/ICH, COONIOACHHS HOPM
IPaMOTHOTO TIOBEJICHHS B OKpPY’KAlOIEH MPUPOIHON cpeje; MOHUMaHHUe
HEOOXOIMMOCTH UCIIOIb30BaHUS JOCTIKCHUI COBPEMEHHOH OMOJIOTUH U
OMOTEXHOJIOTUH JUIsl PAIIMOHAIBHOTO MPUPOJIONIOIH30BAHHSI

VYmenue peiiatb JJICMCHTAPHBIC TCHCTHYCCKHUE 3aJa4yd Ha MOHO- U
I[I/IFI/I6pI/II[HOC CKPCIIMBAHUEC, CICINUICHHOC HACIICOIOBAHUC, COCTABJIATDH
CXCMBI MOHOFI/I6pI/IIlHOI‘O CKpCIIMBaHUA OJid NpCACKa3zaHud HACICAOBAHUA
IIPU3HAKOB Y OPraHn3MOB
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YMeHue BBITIOJIHATH J1abopaTOpHbIE U IPAKTHYECKUE PabOThI, COOIOIATh
IpaBuiIa Mpu paboTe ¢ yueOHbBIM U JIAOOPATOPHBIM 000PYI0BaHUEM

YMeHHe KpPUTHYECKH OLEHUBATh U MHTEPIPETUPOBATh WHPOPMALHUIO
OMOJIOTMYECKOT0 COJAEPKAHUS, BKIIIOYAIOIIYIO [ICEBJAOHAYYHbIE 3HAHUS U3
pazauuHblX ucTouHMKoB (CMMU, HaydHO-mONyJIsipHBIE MaTepHallbl);
TUYECKHE aCHEeKThl COBPEMEHHBIX MCCIEJOBaHUN B  OHOJOIHH,
MeIUIIMHE, OMOTEXHOJIOTHU

10

YMeHue co3iaBaTh COOCTBEHHBIE MUCHMEHHBIE W YCTHBIE COOOIICHHMS,
000011ast OMOJOTHYECKYI0 WH(MOPMAIMI0O U3 HECKOJIBKHX HCTOYHHUKOB,
I'PaMOTHO MCTIOJIh30BaTh MOHSTUIHHBIN anmapaT OHoJIOTHH
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IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

1

buosiorust kKak Hayka

1.1

buonorns — wayka o >xuBoW mnpupome. Ponp Ouwomornn B GopMHpPOBAHUU
COBpPEMEHHOM HayYHOH KapTHHBI Mupa. CucTemMa OMOJIOTHYECKUX HAYK

1.2

MeToapl TO3HAHUS JKUBOM TPUPOILI (HAONMIOIEHUE, JKCIEPUMEHT, OIHCaHUE,
W3MEpPEHHE, KIacCUUKAIFs, MOJICTUPOBAHNE, CTATUCTHYECKAsi 00pabOTKa TAHHBIX )

2

JKuBble cucTeMBl U UX OpraHn3anusa

2.1

Xusble cucrembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus Ouosioruu. CBOWCTBa
OMOCUCTEM U WX pa3HOOOpas3me

2.2

YpoBHH oOpraHuzanuu OWOCHUCTEM: MOJEKYJISPHO-TeHETHUECKUH, KIETOYHBIH,
OpraHU3MEHHBbIH, NONYJIAIUOHHO-BUAOBOM, SKOCUCTEMHBIH, OnocdepHbIit

3

XHUMHYECKHUM COCTaB U CTPOCHHUC KJICTKH

3.1

XUMHYECKUHN COCTaB KIJICTKH. XuUMHYECKHe OJICMCHTHI: MaKpO3JIEMCHTHI,
MHKPOIJICMCHTEI. Boz[a U MUHCPAJIbHBIC BCUICCTBA. qDYHKHI/II/I BOAbBI U MUHCPAJIBHBIX
BCIHICCTB B KIICTKC. Honz[epxcaHHe OCMOTHYECKOI'0 OanaHca

3.2

benku. CocraB u crTpoeHHe O€IKOB. AMHHOKHCIOTHI — MOHOMEpHI OENKOB.
He3zameHuMble 1 3aMeHUMbIE aMHUHOKHMCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. YPOBHH
CTPYKTYpbl ~OEIKOBOW MOJIEKYJbl (TIepBUYHAsl, BTOpPUYHAs, TPETUYHAs W
YeTBepTUYHAsl CTPYKTypa). XHUMHUYECKHe CcBoWcTBa OenkoB. buonormueckue
(GyHKIMN OEIKOB.

®epMeHThl — Ouonoruueckue karanuzaropbl. CTpoeHue ¢GepMeHTa: aKTUBHBIN
LHeHTp, cyoctpatHas cneuuduunoctb. Kodepmentsl. Burtamunbsl.  Otianuus
(hepMEHTOB OT HEOPTaHUYECKUX KaTaJIN3aTOpPOB
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VYrneBoabl: MOHOcaxapuibl (TJIFOKO3a, pub03a M J1€30KCHpu003a), Arcaxapuibl
(caxapo3a, JnakTo3a) W moiucaxapuibl (Kpaxmall, TJUKOTeH, IEeJUII0JI03a).
Buonornveckne GyHKINU YTIIEBOJIOB.

Junuapl: TpUrIMLIEpUsl, crepouabl, hochomunuasl. ['napodpunsHo-ruapodoOHbIE
cBoiicTBa. buonormueckne ¢yHkuuu naunuaoB. CpaBHEHHE YTIIEBOAOB, OCIKOB U
JIMIIUAJ0B KaK HCTOYHHUKOB SHEPTUU

34

Hyxneunosbie kucnotsl: JIHK u PHK. Hykneotuasl — MOHOMEpBI HYKIEHMHOBBIX
kucnot. Ctpoenue u ¢pynkuuu JJHK. Crpoenne u pynkunn PHK. AT®: ctpoenue

1 QYHKIIUN

3.5

]_II/ITOJ'IOFI/IH — HayKa O KJICTKC. Knerounas TCOpHH. Metoapl H3YUCHUS KIICTOK

3.6

Krnerka kak menoctHas sxuBas cucrema. OOIIMe TpHU3HAKK KIETOK: 3aMKHYTas
HapykHass MemOpana, mojekynsl JIHK kak renermueckuii ammapar, cucrema
cuHTe3a Oenka

3.7

Tumel KIETOK: dyKapuOTHUYeCKas U MpokapuoThueckas. OCOOCHHOCTH CTPOCHHUS
MPOKapHOTHUECKOM  KieTku.  Knerounas  crenka  Oaktepuil.  CtpoeHue
JYKapUOTHUECKOM KJIeTKU. OCHOBHBIE OTIWYHUS PACTUTEIBHOM, >XUBOTHOU U
rprOHON KJIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYPBI KJIIETOK — KJIIETOYHAs CTEHKA, TTTUKOKAINUKC, UX (PYHKIINH.
[Tna3marudeckast MeMOpaHa, e€ cBoicTBa 1 pyHKIMU. [luTomnazMa u e€ opraHouIbL.
OpnHoMeMOpaHHbBIE OpTraHOUIBI KJICTKH: dHAoIIazMaTuaeckas ceth (DI1C), ammapar
l'onbmxu, sm30coMbl.  [lolyaBTOHOMHBIE  OpPraHOMJIBI  KJIETKH: MHTOXOHIPUU,
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miactuapl.  [IpoucxoaeHue MUTOXOHAPUM W IUIacTHI. Buuabl  1uiacTum.
HememOpanHble OpraHoMIbl KIETKU: PHUOOCOMBI, KJIETOYHBIA LIEHTP, PECHUYKH,
KryTuKkd. OYHKIIMHA OpraHOUJIOB KJIETKH. BKroueHus

3.9

SAnpo — perynsaTopHbli 1eHTp KieTku. CTpoeHue sjpa: siaepHas o000JI0UKa,
Kapuoruia3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpaHcnopT BENIECTB B KJIETKE

}KI/I?,HCI[GSITCJIBHOCTB KIJIICTKH

4.1

OOMeH BemecTB, WIH METa0OIM3M. ACCUMHISAIMS (TUIACTHYECKUI OOMeH) u
TUCCUMWIIALUS  (PHEPreTHYecKuii OOMEH) — JBe CTOPOHBI EIMHOTO Tpolecca
MeTtabonmu3ma. Tumbel oOMeHa BemiecTB: aBTOTPOGHBIA W reTepoTpodHbIH. Poib
(epMeHTOB B OOMEHE BEIIECTB U NMPEBPAICHUN SHEPTHUHU B KIIETKE

4.2

®orocunre3. CeeroBas u TemMHOBasi (a3bl porocunreza. Peakuuu Qorocunresa.
DddexTuBHOCTE (PoTOCHHTE3a. 3HaueHHWE (HOTOCHHTE3a JUIsl JKM3HH Ha 3emile.
Bnusiaue ycnoBuidi  cpenbl Ha  (OTOCHMHTE3 M CIOCOOBI  TOBBIIICHUS €T0
MIPOLYKTUBHOCTH Y KyJIbTYPHBIX PACTECHUM.

XeMocHHTe3. XeMOCUHTE3UpyoIre 0akTepuu. 3HaueHUE XEMOCHUHTE3a ISl )KU3HU
Ha 3emuie

4.3

Ouepretndyecknii oOMeH B KiIeTKe. PaciieruieHuWe BemecTB, BBIICICHUE H
aKKyMYJIMPOBAaHUE SHEPIUU B KJIETKE. DTalbl SHEpPreTudeckoro ooMeHa. I nmukomnus.
Bpoxenne m ero Buapl. KuciopomHoe OKHCIIEHWE, WM KJIETOYHOE JIbIXaHUE.
D¢ HeKTUBHOCT SHEPreTUYECKOro 0OMeHa

4.4

Peakuun marpuuyHoro cunresa. I'eHerndeckas mHpopmanusa u JHK. Peanuzanus
TFeHETUYECKOM HWHpopManuu B KiIETKe. | eHeTMueckuil KOoJI M €ro CBOICTBa.
Tpanckpunuus — marpuunblii cuHte3 PHK. Tpancmsuus — OuocunTe3 Oenka.
KoaupoBanue amuHokuciaot. Poiabs pubocom B OuocuHTE3e O€IKa

4.5

Heknerounsie ¢opmbl xu3Hu — BHUpycbl. Mcropus otkpeitus Bupycon ([.U.
WBaHoBckuii). OCOOEHHOCTH CTPOEHUSI U JKU3HEAEATENbHOCTH  BHPYCOB.
bakrepunodaru. bone3sHu pacTeHHii, JXMBOTHBIX M YEJIOBEKAa, BBI3LIBAEMBIC
Bupycamu. Bupyc ummyHoneduuurta uenoBeka (BUY) — BozGymurens CIIM/a.
[IpodunakTrka pacnpoCTpaHeHHs] BAPYCHBIX 3a00J€BaHUIMA

Pa3sMHOXEeHNE ¥ HHIMBUIYaJIbHOE PA3BUTHE OPraHU3MOB

5.1

KrneTounslii 1uKi1, WK KU3HEHHBIN LUK KieTku. MaTepdasza u muros. IIpoueccsl,
npoTekaromue B uHTepdaze. Permmukanus — peakiuss MaTpuuyHoro cuntesa /IHK.
CtpoeHne XpoMOCOM. XPOMOCOMHBIM HaOOp — KapuoTui. JIUTUIOWIHBIN W
rafIouAHbI  XpOMOCOMHbIE HaOoOpbl. Xpomaruabl. lLluToNmormueckue OCHOBBI
Pa3MHOKEHHSI U HHJIMBUIYaJIbHOTO PA3BUTHS OPTaHU3MOB.

Henenune knetkn — muto3. Craguu Muto3a. IIponeccsl, mpoucxoasine Ha pa3HbIX
CTaJIUsIX MUTO3a. BHOJIOTHYECKHUIT CMBICT MUTO3a

5.2

@®opMBbI pa3MHOXKEHHSI OpPraHM3MOB: Oecriojioe W ToJjoBoe. Bumsl Oecronoro
PAaSMHOKCHUA: ACJICHUC HAABOC, IMOYKOBAHHUC OJHO- U  MHOI'OKJICTOYHBIX,
CropooOpa3oBaHe, BET€TAaTHBHOE Pa3MHOXKEHHUE. VICKycCTBEHHOE KIIOHHPOBAHUE
OpTraHru3MOB, €I'0 3HAYCHHUC JJISI CCIICKIIMU

53

[TooBoE pa3zMHOXKEHUE, €T0 OTIIMYHUS OT OECIIOIOTO.

Meito3. Craguu wmeio3a. I[lponeccel, npoucxoAsuMe Ha CTaaAMsIX Meio3a.
IloBenenne xpomocom B Meno3e. Kpoccunrosep. buonormueckuii cMbici U
3HaUYeHHE MeHo3a

5.4

["amerorenes — mporecc 00pa3oBaHusl MOJOBBIX KIETOK y KUBOTHBIX. llojoBbie
JKEJIe3bl: CEMEHHHKU ¥ sSuYHUKHA. OOpa3oBaHUE W Pa3BUTHE TOJOBBIX KJIETOK —
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rameT (CrepMaTo3oull, SUIEKJIeTKa) — crepMarorene3 u ooreHe3. OcCoOEHHOCTH
CTPOCHHMSI SIMIIEKJIETOK U criepMaTo3ouoB. OmiogorBopenue. [laprenorenes

5.5

NunuBunyansHOE pa3BuTHE (oHTOTEHE3). OMOpuoHalIbHOE pa3BUTHE
(amOpuorenes). Drtambl SMOPHOHAIIBHOTO PAa3BUTHS Y TTO3BOHOYHBIX KHUBOTHBIX:
npobnieHue, racTpyisiusi, opraHoreHe3. [locTamMOproHaNbHOE pa3BUTHE. THIIBI
MMOCTAMOPUOHATIBHOTO PAa3BUTHA: TMpsAMOE, HempsMoe (JTuYuHO4YHOe). BimsHuMe
CpeIbl Ha Pa3BUTHE OPTaHU3MOB; (DAKTOPBI, CIIOCOOHBIC BBI3BIBATH BPOXKIEHHBIC
yPOIICTBA.

Poct u pasBurue pactenuii. OHTOreHe3 IBETKOBOTO PACTCHHSI: CTPOSHUE CEMEHH,
CTaJIUH Pa3BUTHSI

HaCJ'IeI[CTBeHHOCTB W UBMCHYHNBOCTb OPIr'aHNM3MOB

6.1

[Ipeamer u 3amaum reHetuku. Mcropust pa3BUTHS TeHETHUKU. Bkiaa poccuiickux u
3apyOeXHBIX ~ YY4€HBIX B pa3BUTHE  TIEHETHUKH.  METOIbl  TCHETHUKH
(TubpUIOTOTHYECKHA, LUTOT€HETUYECKUH, MOJIEKYJISIPHO-T€HETHUECKUI ).
OcHOBHBIE TEHETHYECKHE MOHATHs. ['eHeThueckass CHUMBOJIMKA, HCIOJIb3yemasl B
CcXeMax CKpelMBaHHI

6.2

3aKOHOMEPHOCTH HACIEJOBaHUs TMPHU3HAKOB, YyCTaHOBIEHHble [. MeHuenem.
MoHoruOpuHOE CKpeIIMBaHWE. 3aKOH €IMHOOOpa3usi THOPHUIOB IEPBOTO
nokosneHus. [IpaBuino foMuHUpOBaHUs. 3aKOH paclIeTJICHUs MPU3HAKOB. [ unoresa
qucTOTHI TameT. [loJTHOE U HemoTHOe TOMUHUPOBAHHE.

JurubpugHoe ckpemnuBaHue. 3aKOH HE3aBUCHUMOIO HACJIEIOBaHUS TMPU3HAKOB.
[{uToreHeTNYECKHE OCHOBBI JTUTHOPHIHOTO CKPCIIMBAaHUSA. AHAIH3UPYIOIICE
ckpemyBanue. Vcnonp30BaHne aHAIU3UPYIOMIETO CKPEIUBAHUS I ONpPEIeICHUS
TEHOTHIA 0COON

6.3

CuerienHoe HacnenoBaHue npusHakoB. Pabora T. Moprana mo cuermieHHOMY
HaclieloBaHHIO TeHoB. HapyIieHnue crensienus reHoB B pe3yJibTaTe KpOCCHHIOBEpa.
XpOoMOCOMHasl TEOpUs HACIEACTBEHHOCTH. [ eHeTuuecKkue KapThl.

I'enetnka mnosa. XpOMOCOMHOE OIpeleNeHue Mosia. AyTOCOMBI M IOJIOBBIE
XPpOMOCOMBI. T'omorameTHele © TreTCporaMCeTHbIC OpIraHU3MBI. HaCJICZIOBaHI/IC
IIPU3HAKOB, CLEIUIEHHBIX C II0JIOM

6.4

N3meHunBoCTh. BBl N3MEHUMBOCTU: HEHACIEACTBEHHAs M HacleICcTBeHHas. Ponb
Cpelibl B HEHACJEACTBEHHONM M3MEHUYMBOCTU. XapaKTEpUCTUKAa MOIU(DUKAIIMOHHON
U3MEHUYMBOCTH. BapuanumoHHBIN psin M BapuanuoHHas kpusas. Hopma peakuum
npu3Haka. KoaumdecTBEHHbIE M KA4eCTBEHHBIC NPU3HAKM M MX HOpPMA pEaKIMH.
CBoiicTBa MOIU(PHUKAIIMOHHON U3MEHYHBOCTH

6.5

HacneactBenHas, wiM  TeHOTHIIMYECKas, W3MEHUMBOCTh. KoMOMHaTHBHas
W3MEHYUBOCTb. Melo3 M TMOJNOBOM mpolecc — OCHOBA KOMOWHATHUBHOM
M3MEHYMBOCTU. MyTanmoHHas U3MeHYMBOCTh. Knaccudukanus myTauuii: reHHbIe
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U NMPUYMHBI MyTaluil. MyTareHHble (akTOpHI.
3aKOH rOMOJIOTMYECKUX PSAJOB B HacencTBeHHoM n3menunsocty H.M. BaBunosa

6.6

I'enetuka yenoseka. Kapuorun uenoBeka. OCHOBHbBIE METO/Ibl T€HETUKHU YEJIOBEKA:
TCHEAIOTHYCCKHIA, OIU3HELIOBEIH, IIUTOTCHETUYCCKUM, OMOXUMHYCCKUH,
MOJIEKYJISIPHO-T€HETUYECKUIA. CoBpemMeHHOE onpeJeseHue FEeHOTHIIA:
TMOJTHOTEHOMHOE CEKBEHHPOBAHWE, TC€HOTUIMPOBAHKE, B TOM YHCIIE C MOMOIIBIO
[T11P-ananm3a. HacnencrBeHHbIe 3a001€BaHUs Y€IOBEKa: TeHHbIC 00JIe3HU, OOJIE3HH
C  HACJEJACTBEHHOW  TPEIpacHoiOKEHHOCThIO,  XPOMOCOMHBIC  OOJIC3HH.
ComaTnueckue U reHepatuBHble MyTaiuu. [IpuHIHNIBL 370poBOro o0pas3a >KU3HH,
JUArHOCTUKH, MNPO(UIAKTUKM U JIEYeHUs] TeHeTH4YecKux OomnesHnel. Menuko-
T€HETUYECKOE  KOHCYJIbTUPOBAHME. 3HAYEHHWE MEJMIIMHCKON T'€HETUKU B
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NpEeAOTBPAINCHNUN 1 JICHCHUN I'CHETHYCCKUX 3a00JIeBaHNH YeIOBEKA

Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexkuus Kak HayKa U Ipolecc. 3apoKICHUE CEJNEKIMM U TOMECTHKALMs. Y YeHHE
H.M. BaBumoBa o0 ILEeHTpaXx MNPOUCXOXKIEHUS M MHOrooOpasusi KyJIbTYPHBIX
pacTeHui. LIeHTpbl NpOUCX0KACHMS TOMAIIHUX )KUBOTHBIX. CopT, IOpoaa, ITaMM

7.2

CoBpeMeHHbIE METOJbl CENeKIMH. MaccoBbIi M HMHIUBUAYaAIbHBIH OTOOpPHI B
CeJIEKIIMM pacTeHMH M JKUBOTHBIX. OleHka »3KkcTepbepa. bin3koponacTBeHHOE
CKpeuuBaHue — UHOpuauHr. Ywucrtas nuHus. CKpelMBaHWE YHCTBIX JIMHUM.
I'erepo3uc, wim rubOpugHas cuia. HepoacTBeHHOE CKpeluBaHHE — ayTOPHIUHT.
Otnanénnas rubpuausanus U e€ ycnexu. MICKyCCTBEeHHBIM MyTareHes U MojyyeHue
MOJIMIIONA0B. JIOCTHKEHHUSI CEJIEKIUU PACTEHUM, d)KUBOTHBIX U MUKPOOPTraHU3MOB

7.3

buotexHosnorus kak oTpaciib MPOU3BOJCTBA. | €HHAsI MHXKEHEpHs. DTallbl CO3AaHUS
pexomOunantHot JIHK u TpaHcreHHbIX opranu3moB. KiertouHnas uHXKeHepus.

Kiterounsie KYJIBTYpBI. MUuKpOKIIOHaJIBHOE Pa3sMHOXEHHE pacTeHui.
KionnpoBanue  BBICOKOIIPOAYKTHBHBIX  CEIBCKOXO3SMCTBEHHBIX  OPraHU3MOB.
Okojoryueckue U dtudeckue  npobiemsl. MO  —  reHeTHYeckH

MOI[I/I(bI/II_[I/IpOBaHHBIe OpTraHU3Mbl
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YYEBHO-METOJUYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O ITPOLHECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YYHEHUKA

buonorus 10 knacc. [Taceunuk B.B., Kamenckuii A.A., Pyomno A.M. u ap; [lox penakmueii
[Taceunuka B.B. Aknmonepnoe o0miectBo «M3gatenbetBo «IIpocBemiennes
buonorus 11 knacc. [Taceunuk B.B., Kamenckuii A.A., PyonoB A.M. u ap; [lox penakmueii
[Taceunuka B.B. Aknuonepnoe o6miectBo «M3aatenbetBo «IIpocBemiennes

MATEPHAJIBI IJIAA YYUTEJIA
YMK 1o 6uonoruu noj penakuueit [laceunuka B.B.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

nsportal.ru

nsportal.ruy
infourok.ru
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