buonorus 10-11 kiacc
AHHOTaIus K pabodeii nmporpamme
Pabouas nporpamma no 6uonorum (yrnybneHHbii yposeHb) 10-11 Knaccbl pa3paboTaHa Ha OCHOBE:
- OcHoBHOWM 0bpasoBaTenibHOW Nporpammbl cpegHero obuiero obpasosaHma MOBY TroKanuHckuii Jinuen, 2017, ¢ yuetom YMK:

- Pabouelt nporpammbl K ydyebHukam B.B.3axaposa, C..MamoHToBa, H.U.CoHuHa, E.T.3axapoBon «buonorna. Obuwas 6uonorma. 10-11 Knacchl.
YrnybneHHbili yposeHb» (aBTopbl: B.6. 3axapos, A.FO. Uubynesckuit). —M.: Apoda, 2017

- Buonorma. O6wana 6uonorua. 10 Knacc YrnybneHHbIn ypoBeHb3axapos B.b., MamoHTos C.I'. CoHuH H.U. n ap.
- Bruonorua. Obwasn buonorua. 11 knacc YrnybneHHbit yposeHb3axapos B.b., MamoHToB C.I'. CoHuH H.U. n ap.
KosmuecTBo 4acos 3a Aga roga obyyeHusa coctasnaeTt 204 yaca
(10 knacc — 102 y; 11 knacc — 1024)
Llenb:

CDOpMMpOBaHMe HaquOVI KapTUHbI Mnpa n d)yHKLI,MOHa}'IbHOﬁ rPamoTHOCTH, HEO6XO[1,MMOI71 ana I'IOBCGLI,HeBHOI\;I KN3HU; HaBbIKOB 340P0OBOIO U 6esonacHoro
AnAa 4enoseka n Oprmarom,eﬁ cpeapbl o6pa3a KN3HU,; 3KOZTI0N’M4eCKoro Co3HaHMA U LEHHOCTHOIO OTHOLWEHNA K KNBOWM npupoae n 4enoBeKyY

3apgauum:

® Ppa3BUTHE WHJMBHUIYAIbHBIX CIIOCOOHOCTEH 0OyYaronIuxcsi myreM Oosiee riyOOKOro, 4emM mpeaycMaTpuBaeTcs 0a30BbIM YPOBHEM, OBJIAJICHUS
OCHOBaMH OHOJIOTHH U MCTOAaMHU U3YUYCHHUA OPTraHNYCCKOro Mupa.

® T[OATOTOBKA K MOCIENYIOIIeMY MpodecCHOHATFHOMY 00pa30BaHHUIO;

e T[pPUMEHEHHE MOJYYCHHBIX 3HAHUW JUIS PEIICHUs MPaKTHUYEeCKUX M Y4eOHO — HCCIeIOBaTEeNbCKUX 3aJad4 B HM3MEHEHHOH, HEeCTaHIapTHOM
CUTYALINH;

e yMEHHE CUCTEeMaTU3UpOBaTh U 00OOUIaTh MOJyYEHHBbIE 3HAHUS; OBJAJCHHE OCHOBAMH HCCIIEIOBATENbCKON JIEATENbHOCTH OHOJOTHYECKON
HAIpaBJICHHOCTHU U I'PaMOTHOT'O

odopmMIeHMA NONYYEHHbIX Pe3y/bTaToB;

Pa3sBUTHC CIIOCOOHOCTHU MOZCIIMPOBATH HCKOTOPHIC O0OBEKTHI U MIpOUECChI, TPOUCXOAAIINUC B JKMBOM npupozae.
q)OpMI/IpOBaTB y OGy‘-I&IOH_[I/IXCH YMCHHUC aHAJIIU3UPOBATH, IPOTHO3UPOBATH U OLICHUBATL C MO3UIIUU 9KOJIOTHYECKOM 0€301aCHOCTH MHOCICACTBUA
JCATCIIBHOCTH YCJIOBEKA B OKOCHUCTEMAX



YMK- brnonorua. O6uwan buonorua. 10 Knacc YrnybneHHbi yposeHb3axapos B.b., MamoHToB C.I'. CoHuH H.U. n gp.

IIporpamma He cOepPKUT N3MEHEHNs M COOTBETCTBYET aBTOPCKOI MporpamMme.

IIpuopurernbie GopMbI 1 METOIbI PAGOTHI ¢ 00YYAKIIMMHUCS : TPYIIIOBbIC, HHIUBUIYaJIbHbBIC, TApHbIC. THITBI ypOKOB: 0000IIAOIINI YPOK
— KOHTPOJIS, yCBOSHUE HOBBIX 3HAHUN, KOMOMHUPOBAHHEIN YPOK, JTa00paTOpHBIC PabOTHI.

[lpu opraHmzanuu mnporecca OOy4YeHHs B paMKaxX JaHHOH MPOTrpaMMBI IPEIIOJAracTcs MPUMEHEHUEM CICIYIOIIUX IeJaroru4ecKux
TEXHOJOTHI OOy4YeHUS: TEXHOJOTHS Pa3BUTHUS KPUTUYECKOTO MBIINUICHHS, KEHC-TEXHOJIOTHS, Y4eOHO-HMCCIIeIOBATENIbCKAasl U IMPOCKTHAS
JeSITeTbHOCTD, IPOOJIEMHBIC YPOKH.

Buabsl U ¢GopMbl KOHTPOJISI: WHIMBHIYaJIbHBIH U (POHTAIBHBIA ONPOC, TECTUPOBAHHME, KOHTPOJbHAs pPabdOTa, OTYETHI MO AIKCKYPCHH,
pe3yibTaThl 1a00paTOPHBIX padoT.

MnaHupyemble pe3ynbTaTbl OCBOEHUA yyebHOro npegmera
MnaHupyemble IMYHOCTHbIE pe3yNbTaTbl

JInuHoCTHBIE Pe3yabTaThI B cepe OTHOIIEHHI 00ydalomuXxcs K cede, K CBOeMY 310POBbI0, K MO3HAHUIO Ce0s:
— OpueHTauuAa o6yqarou1,14xc;| Ha AOCTUXKeHWNE IMYHOro C4acTbA, peain3aunio NO3NTUBHbIX XXU3HEHHbIX NepcnekTns, MHNUMATUBHOCTb, KPEaTUBHOCTb, TOTOBHOCTb U

CNOCOBHOCTL K JIMYHOCTHOMY CamoonpeneneHuto, CNOCOBHOCTL CTaBUTb Luesin U CTPOUTb XKU3HEHHbIE NJ1aHbl;
— rOTOBHOCTb 1 CNOCOBHOCTL 06ecneunTsb cebe n cBOUM BU3KUM ,CI,OCTOVIHYPO XWN3Hb B nNpouecce CaMOCTOATENIbHOM, TBOpHECKOVI N OTBETCTBEHHOM AeATENBbHOCTU,

— TOTOBHOCTb WM CMNOCOBHOCTb o6yqa+0u1,1/|xca K OTCTauBaHUIO JIMYHOIO LOO0CTOUHCTBa, CcObCTBEHHOTO MHEeHKA, FTOTOBHOCTb MU CNOCO6HOCTb Bblpa6aTbIBaTb
C06CTBeHHyI-O NO3NLUMIO NO OTHOLWEHUIO K O6LIJ,€CTB€HHO-I'IOJ'IMTVI‘-I€CKVIM cobbITUAM npownoro U HacroAuwero Ha oCHoBe OCO3HaHUA U OCMbIC/IEHNA UCTOPUNU,
AYXOBHbIX Ll,eHHOCTeﬁ n LI,OCTM)'KEHMVI Halewn CTpaHbl;

— rOTOBHOCTb M CNOCOBHOCTb O6y'~laIOLLI,VIXCFI K CamMoOpa3sUTUO 1 CaMoBOCMUTAaHUIO B COOTBETCTBUU C OGLLI,G‘JEJ'IOBG‘-IGCKMMVI LEHHOCTAMMU U naeanamu rpaxXgaHckoro
06LIJ,ECTBa, ﬂOTpE6HOCTb B ¢M3VI‘-IeCKOM camocoBepweHCTBOBaHUN, 3aHATUAX CI'IOpTVIBHO-OB,CI,OpOBMTe}'IbHOﬁ AEeATENbHOCTbIO;

— NPUHATNE U peannsaumna LI,GHHOCTGVI 340p0OBOIro u“ 6e3onacHoro o6pa3a XKU3HW, 6epe>+<Hoe, OTBETCTBEHHOE N KOMMNETEHTHOE OTHOlWeHne K CO6CTBeHHOMy
cbmsmuecr(omy M ncmnxosnornyeckomy 340poBblo,;

— HenpunAaTne BpeaHbIX NPUBbIYEK: KYPEHUA, yl'lOTpEGI'IEHVIFl A/ZIKOTro21A, HAPKOTUKOB.

JInuHoCTHbIE pe3ynbTaThbl B cdpepe OTHOLWEHUN obyualowmxca K Poccum Kak K PoguHe (OTeuectsy):



— pOCCUIACKas MOEHTUYHOCTb, CNOCOOHOCTb K OCO3HAHMIO POCCUMCKON MAEHTUYHOCTU B MOJIMKY/IbTYPHOM COLMYME, YyBCTBO MPMUYACTHOCTU K UCTOPUKO-KYNbTYPHOM
06LHOCTM pOCCUIACKOrO Hapoaa U cyabbe Poccum, NaTpMoTM3M, FOTOBHOCTb K C/Iy»KeHUo OTeyecTBy, ero 3aliuTe;

— YBa)KeHWe K CBoemMy Hapoay, YyBCTBO OTBETCTBEHHOCTM nepes PoanHoN, ropaocTu 3a CBOM Kpaii, cBoto PoauHy, npolwioe 1 HacToalee MHOroOHaUMOHaAbHOTO
Hapoaa Poccuu, yBaskeHme K rocyaapcTBeHHbIM cumBoiam (repb, dnar, rumu);

— GOpMMNPOBAHNE YBAXKEHUA K PYCCKOMY A3bIKY KaK rocygapcrBeHHOMY f3blky Poccuitckon depepaunm, AaBAAOWEMYCA OCHOBOM POCCUNCKON UAEHTUYHOCTU U
rnaBHbIM GaKTOPOM HALMOHA/IbHOIO CaMoONpeaeeHus;

— BOCMUTAHUE YBAXKEHUNA K KY/IbTYPE, A3bIKaM, TPaANUNAM U obbluasam HapoAaoB, NPOXMBAKOWMUX B Poccuinckoi dJep,epau,MM.

JInyHOCTHbIE pe3ynbTaTbl B chepe OTHOLEHMUIT 06yUalOWMUXCA K 3aKOHY, FOCYAapCTBY U K rpaXkaaHCKomy obuiecTsy:

— IPaXXAaHCTBEHHOCTb, TPa)KAAHCKanA NO3MLMA aKTMBHOIO M OTBETCTBEHHOMO Y/€eHa POCCUIMCKOro O6LLEeCTBA, OCO3HAIOLLErO0 CBOM KOHCTUTYLMOHHbIE MpaBa M
0653aHHOCTM, YBa)KalOLLEro 3aKOH M MPAaBOMOPALOK, OCO3HAHHO MPUHMMALOLLETO TPASUUMOHHbIE HALMOHAJIbHbIE U ObLLeYeioBeYeCKME TYMaHUCTUYECKME U
AEMOKPaTUYECKME LIEHHOCTU, TOTOBOTO K Y4aCTUIO B OOLLECTBEHHOM XKU3HY;

— MPU3HaHNE HEOTUYYKAAEMOCTN OCHOBHBIX NPaB M CBO6OA Ye/I0BEKA, KOTOPbIE NPUHAANEKAT KaXKAOMY OT POXKAEHMSA, FTOTOBHOCTb K OCYLLECTB/IEHNIO COBCTBEHHbIX
npae v ceobog 6e3 HapyweHusa npasB M cBobog APYrMX AuL, FOTOBHOCTb OTCTaMBaTb COBCTBEHHble MpaBa M cBO6OAbl YENOBEKa M rpaKAaHWMHA COrnacHo
06LenpPU3HaHHbIM MPUHUMNAM U HOPMaM MEXKAYHapo4HOro npaBa M B cooTBeTCcTBMM C KoHcTuTyumen Poccuiickont depepauymu, npaBoBas M NoauTUYECKas
rPaMOTHOCTb;

— MMPOBO33peHME, COOTBETCTBYIOLL,EE COBPEMEHHOMY YPOBHIO Pa3BUTUA HAYKM M OBLLLECTBEHHOM NPAKTUKK, OCHOBAHHOE Ha AMasiore Ky/abTyp, a TaKKe PasandHbIX
¢dopm 0bLLLecTBEHHOIO CO3HAHMA, OCO3HAHWE CBOErO MEeCTa B NMOJIMKY/IbTYPHOM MUPE;

— WUHTEpMOpM3aLMA LEHHOCTEN AEMOKPATUU U COLMANbHOM CONNAAPHOCTM, FOTOBHOCTb K AOTOBOPHOMY PEry/iMpoBaHMIO OTHOLWEHWI B rpynne UM CouManbHOM
opraHusaunm;

— rOTOBHOCTb OOYyYatoWMXCA K KOHCTPYKTMBHOMY Y4YacTUIO B MPUHATUM peLlleHWni, 3aTparmBatowmx MX NpaBa M MHTEPECbl, B TOM Yuc/e B PasinyYHbIX Gopmax
0bLecTBEHHOM CAaMOOpPraHN3aLMKn, cCaMoynpasaeHns, obLLEeCcTBEHHO 3HAYMMOM AeATENbHOCTY;

— NPUBEPKEHHOCTb UAEAM WHTEPHAUMOHANN3Ma, ApYK6bl, paBeHCTBa, B3aMMOMNOMOLLM HAPOAOB; BOCMUTAHWE YBAXKUTE/bHOMO OTHOLIEHMA K HALMOHa/IbHOMY
[OOCTOMHCTBY /I0AEN, UX YyBCTBAM, PENTMO3HbBIM yHeXAEHMAM;

— TOTOBHOCTb o6yqarou.|,mxcn NPOTUBOCTOATL MAOEO0NO0TUUN 3SKCTPEMU3IMA, HAUMOHAINU3MaA, KCGHO¢O6MVI; Koppynuun; AUNCKPUMUHAUMKM NO COoUMa/ibHbIM,
PENNUTNO3HbIM, PaCOBbiM, HALMOHA/IbHbIM MPU3HAKaM U APYTMM HEraTMuBHbIM CcouMaibHbIM ABNEHUAM.

JInyHOCTHbIE pe3ynbTaTbl B chepe OTHOLEHMIT 06YHaAOLMUXCA C OKPYIKAIOLW MMM IOABMU:



— HpaBCTBEHHOE CO3HaHMe M noBeAeHMe Ha OCHOBE YCBOEHMUs 0bLleYeioBeYeckuX LLeHHOCTeN, TONePaHTHOrO CO3HaHUA U NOBeAeHUA B MONUKYNbTYPHOM MUPE,
rOTOBHOCTM U CNOCOBHOCTM BECTM AMaNOr C APYrMMU IOAbMU, OCTUrAaTh B HEM B3aMMOMOHMMAaHMWA, HAX0AMTb 0bLIME LEeNn U COTPYAHNYATD ANA UX AOCTUMNEHUA;

— NPUHATME TYMaHUCTUYECKMX LLeHHOCTEM, OCO3HAHHOE, YBaXXUTeibHOe U A06poKenaTelbHOe OTHOLWEHME K APYrOMY YENOBEKY, ero MHEHMIO, MUPOBO33PEHMNIO;

— CNOCOBHOCTb K conepeXxnBaHuio U GopmnpoBaHMe NO3UTUBHOFO OTHOLLEHMA K JIOAAM, B TOM YMC/IE K IMLAM C OTPaHUYEHHbIMU BO3MOMKHOCTAMM 340P0OBbS U
MHBaNnAam; bepexkHoe, OTBETCTBEHHOE M KOMMETEHTHOE OTHOLEHME K GU3NYECKOMY N NMCUXOJIOTMYECKOMY 340P0BbI0 APYIMX t0Ael, YMeHNe OKa3biBaTb NepByHo
NOMOLLLb;

— dopMUpOBaHUE BbIPa*KEeHHOM B NOBEeAEHUN HPABCTBEHHOM NO3MLUMK, B TOM YMCae CnocObBHOCTU K CO3HATeIbHOMY Bblbopy A06pa, HPAaBCTBEHHOIO CO3HaHMA U
noBeAEeHMA Ha OCHOBE YCBOEHMA 0bLeyenoBeyeckmx LEHHOCTEN U HPaBCTBEHHbIX YyBCTB (YecTun, AoAra, cnpaBeaMBOCTU, MUAOCEPAMSA U APYKentobus);

— pa3BUTUE KOMMNETEHUUN COTPYAHMYECTBA CO CBEPCTHUKAMM, AETbMM MAaaLero Bo3pacTa, B3poc/biMn B 0bpa3oBaTesibHOM, 06LWECTBEHHO MOJ/Ie3HOM, y4ebHo-
nccnenoBaTeIbCKo, NPOEKTHOM M APYrX BUAAX AeATeNbHOCTHU.

JIMYHOCTHBIE Pe3yJbTAThI B c(pepe OTHONIEHUIA 00YyHAIOIIMXCHA K OKPYKAKIIEMY MUPY, *KMBOIi PUPO/IE, XYA0:KECTBEHHOH KYyJIbTYype:
— MWPOBO33PEHME, COOTBETCTBYIOLLEE COBPEMEHHOMY YPOBHIO Pa3BUTUA HAyKM, 3HAYMMOCTU HayKM, TOTOBHOCTb K Hay4YHO-TEXHUYECKOMY TBOPYECTBY, BAajeHue

[0CTOBEPHOM MHPOPMALMEN O NePeoBbIX AOCTUKEHUAX U OTKPLITUAX MUPOBOMN N OTEYECTBEHHOM HAYKK, 3aMHTEPECOBAHHOCTb B Hay4YHbIX 3HaHUAX 00 ycTpoiicTBe
Mupa 1 obuiecTsa;

— FOTOBHOCTb M CNOCOBHOCTb K 06pa3oBaHMio, B TOM 4YMCle Camoobpa3oBaHUIO, Ha MPOTAXEHUM BCEW XKWU3HM; CO3HATE/IbHOE OTHOLWEHWE K HenpepbiBHOMY
06pa3oBaHUIO KaK YCIOBUIO yCneLwHoM NpodeccnoHanbHOM 1 0bLwecTBEHHON AeATeIbHOCTY;

— 3KoNormMyeckas KynbTypa, bepekHoe OTHOWEHUA K POAHOM 3eme, NPpUPoAHbIM BoratctBam Poccum m MMpa; NOHMMaHWE BAUAHUA COLMANbHO-IKOHOMMUYECKUX
MPOLECCOB Ha COCTOAHME NPUPOAHON W COUManbHOW Cpeabl, OTBETCTBEHHOCTb 3@ COCTOSAHME MPUPOAHbIX PECYPCOB; YMEHWA U HaBblKM PasyMHOro
NPUPOAOMNONb30BaHMA, HETEPNMMOE OTHOLLEHME K AEUCTBUAM, MPUHOCALLMM Bped, SK0N0TMK; NPUoBpeTeHne onbiTa 3K010r0-HanpasAeHHON AeATeIbHOCTY;

— 3CTETUYECKOE OTHOLLEHMA K MUPY, TOTOBHOCTb K 3CTETUYECKOMY 0BYCTpOCTBY COBCTBEHHOTO ObITa.
JInyHOCTHbIE pe3ynbTaTbl B cpepe OTHOLEHUI 0BYUaIOLWUXCA K CEMbE U POAUTENAM, B TOM YUC/Ie NOATOTOBKA K CEMEUHOM KU3HU:

— OTBETCTBEHHOE OTHOLWIEHUE K CO34aHUI0 CEMbU Ha OCHOBE OCO3HAaHHOIO NPUHATUA U,EHHOCTeﬁ CEMEWNHOM XKU3HU;

— MOJIOXKUTE/IbHbIM o6pa3 cemMmbu, poanTenbCTea (OTLI,OBCTBa n MaTepMHCTBa), MHTEPUOPU3aUnNA TPAANUNOHHbDIX cemenHbIX LLeHHOCTeVI.

JInyHoCTHbIE pe3ynbTaThbl B cdhepe OTHOLWEHUA obyyalomnxcs K Tpyay, B cdepe coumanbHO-IKOHOMUYECKUX OTHOLLEHUIA:

— yBaXXeHune Ko BcemMm d)OpMaM CO6CTB€HHOCTVI, FTOTOBHOCTb K 3aluTte cBoel CO6CTB€HHOCTVI,

— OCO3HaHHbIM BbIboOp ByayLiel npodeccnm Kak nyTb U cnocob peanmsaumm co6CTBEHHbIX }KU3HEHHbIX N1AHOB;



— FOTOBHOCTb 0bYy4YatloLmMxca K Tpy40BOM NpPodeccnoHanbHON AeATeIbHOCTU KaK K BO3MOXHOCTM Y4acTuA B PELEHUN NNYHbIX, 0OLLEeCTBEHHbIX, FOCYAaPCTBEHHbIX,
obLieHauMoHanbHbIX Npobnem;

— NOTPebHOCTb TPYAUTBLCA, YBaXKEHUe K Tpyay U Aogsam Tpyaa, TPYAOBbIM AOCTUMKEHUAM, 40OPOCOBECTHOE, OTBETCTBEHHOE U TBOPYECKOE OTHOLUEHME K PasHbIM
BUAaAM TPYA0BOM AeATE/IbHOCTY;

— FOTOBHOCTb K CaMOOGCI'IY)KVIBaHVIIO, BK/1lO4anA o6yqume 1 BbINOJ/IHEHNE AOMALUHUX obasaHHOCTEN.

JInyHOCTHbIE pe3ynbTaTthbl B chepe pU3nUeckoro, NCUXo0N0rMYecKoro, COLUaAbHOro U akafeMu4yecKkoro 6!18I'OI10!1Y‘-IMFI 06yqa|ou.mxca:

— ¢u3MUecKkoe, 3MOLMOHANbHO-MCMXONOMMYECKOe, coLManbHoe 6aaronosiyure oBy4yaloWMXCA B YKM3HM 06Pa30BaTENbHON OpraHMsauMM, ollylleHWe AeTbMM
6€e30MacHOCTM U NcMxonornyeckoro kKomdopTa, MHGopmaLMOHHOM Be3onacHOCTU.

MnaHupyembie meTanpegmeTHble pe3y/bTaTbl OCBOEHUA yyebHOro npegmera
1. PerynatusHble yHUBepcasbHble yuyebHble AeUCTBUA
BbINYCKHUK HayuuTCA:

— CaMOCTOATE/IbHO ONpeAenaTb Lesv, 3a4aBaTb NapameTpbl U KPUTEPUK, MO KOTOPbIM MOXKHO ONpeaesiuTb, YTO Lesib AOCTUTHYTa;
— OLLeHMBaTb BO3MOMKHblE NOCAEACTBUA AOCTUNEHUA NOCTAaBAEHHON LEenun B AeATe/IbHOCTU, COBCTBEHHOM KU3HU U XKM3HU OKPY¥KAIOLLMX N0A4eN, OCHOBbIBAsACh Ha
Co0bBpaKeHUAX STUKN U MOpau;

— CTaBUTb U GOpMyNMpoBaTh COBCTBEHHbIE 3a4a4M B 06pa3oBaTeIbHOM AeATENbHOCTU U Y KU3HEHHBIX CUTYaLLUSAX;

— OLLeHMBATb Pecypchl, B TOM YMC/IE BPEMSA U ApYrMe HeEMaTepuasbHble pecypcbl, HE0bXoAMMble ANA LOCTUMKEHUS NOCTaBAEHHOM Lenu;

— BbIBMPATb NYTb AOCTUXKEHUA LeNN, NNaHUPOBATb PeLLeHMe NOCTaB/IeHHbIX 33434, ONTUMMU3UPYA MaTepuabHble U HEMaTepUuasibHble 3aTPaThl;

— OpraHun3oBbIBaTb 3G PEKTUBHDLIN NOUCK pecypcos, HEOHXOAMMbIX A1A AOCTUKEHMA NOCTaBAEHHOW Lienu;
— COMOCTaB/IATb NOJIYYEHHbIW Pe3y/bTaT AeATebHOCTU C MOCTABNEHHOM 3apaHee Lenblo.

2. No3HaBaTenbHblie YHUBEpPCa/bHble y4ebHble AencTBusa

BbINYCKHUK HayuuTCA:

— UCKaTb 1 HaxoaAnTb 06061 eHHble cnocobbl pelleHns 3a4a4, B TOM YMUCae, OCYLLECTBAATL Pa3BePHYTbI MHPOPMAaLIMOHHbIA MOUCK U CTaBUTb Ha €ro OCHOBE HOBble
(y4ebHble 1 no3HaBaTeNbHbIE) 3a4a4K;

— KpUTHN4eCK1 oueHNBATb M UHTEPNPETUPOBATDL Mchopmau,mo C pa3HbIX I'IOBVILJ,Mﬁ, pacno3HaBaTb U (bMKCVIpOBaTb npoTnBOpeEYNA B MHd)OpMaLl,MOHHbIX NUCTOYHUKAX;



— MCNONb30BaTb Pa3/iMdHble MOAE/IbHO-CXeMaTU4YECKMe cpeacrtea AnAa npeacraBieHnA CyuleCtBeHHbIX cBA3en n OTHOLLleHMl\;i, a TaKXe ﬂpOTVIBOpG‘-II/Iﬁ, BblIABNIEHHbIX
B VIHd)OpMaLI,VIOHHbIX UCTOYHUKaAX;,

— Haxo4WTb U NPUBOAUTb KPUTUYECKME apryMeHTbl B OTHOLLIEHUW AEUCTBUI U CYXKAEHUI APYroro; CNOKOMHO M Pa3yMHO OTHOCUTLCA K KPUTUUYECKUM 3aMedaHuaM B
OTHOLIEHMM COBCTBEHHOIO CY»KAEHMA, PAaCCMaTPUBaTb UX KaK pecypc COBCTBEHHOTO pa3BUTUS;

— BbIXOANUTb 33 PaMKM y4ebHOro npeameTa U OCYLLECTBAATL LiesieHanpaBaeHHbI MOUCK BO3MOXKHOCTEN A1 LMPOKOro nepeHoca cpeacTs u cnocobos AencTBus;
— BbICTPauBaTb MHAMBUAYANbHYIO 06pa30BaTe/IbHYIO TPAEKTOPUIO, YUUTbIBAA OrpaHUUYEHMA CO CTOPOHbI APYrMX YH4aCTHUKOB U PeCYpPCHble OrpaHMYeHus;

— MEHATb N YA4EPKNBATL Pa3HblE NO3NLNN B Nno3HaBaTe/IbHOM OEeATE/IbHOCTMH.

3. KomMyHUKaTUBHbIE yHMBEpPCanbHble yuebHble geicTeua

BbINYCKHUK HayuuTCA:

— OCYLUIEeCTBAATb Ae/I0BYI0 KOMMYHMKALMIO KaK CO CBEPCTHUKAMM, Tak M CO B3POC/bIMM (Kak BHYTPM 06pa3oBaTe/ibHOM OopraHu3aumum, Tak M 3a ee npeaenammu),
noabupaTbh NapTHEPOB AN AeN10BON KOMMYHUKALUM UCXOOA U3 COOBparKeHUn pe3ynbTaTUBHOCTU B3aMMOAENCTBUA, a He IMYHbIX CUMNaTUiA;

— MpPU OCYLWECTBNIEHUN TPynnoBoi paboTbl 6biTb KaK pyKoBoAMUTENEM, TaK M YNEHOM KOMaHZbl B PasHbIX Poasx (reHepaTop WAEN, KPUTUK, WUCMONHUTEND,
BbICTYNAIOLMIA, IKCNEPT U T.4.);

— KoOopAauHunposaTb U BbINOTHATbL pa60Ty B YCNOBUAX peAIbHOro, BUPTYyaZIbHOTO U KOM6MHVIpOBaHHOFO B3aMMOAel‘;1CTBMFI,'
— Pa3BepPHYTO, NOTMYHO U TOYHO U31araTb CBOK TOYKY 3pEHNA C UCNOJIb30OBaHNEM a€KBATHbIX (yCTHbIX n I'IVICbMEHHbIX) A3bIKOBbIX CPeACTB,

— pacno3HaBaTb KOHGMKTOreHHbIE CUTYaLMKN M NPeAoTBPaLLATb KOHGAMKTbLI A0 UX aKTUBHOM dasbl, BbICTPanUBaTb AEN0BYI0 U 06pa30BaTeNbHYIO KOMMYHUKaLMIO,
nsberan IMYHOCTHbIX OLLEHOUHbIX CY}KAEHWUN.

MnaHupyemble npegMmeTHble pe3ynbTaThbl
B pesynbrate U3yyeHusa yuebHoro npegmeta «bruonorua» Ha ypoBHe cpegHero obwero ob6pasoBaHus:
BbINYCKHUK Ha yraybneHHOM ypoBHe HayuuTcA:

— OLLeHMBATb POJIb BUONOTMUYECKMX OTKPbITUIN M COBPEMEHHbIX UCCAEA0BaHUIA B Pa3BUTUKN HAYKN U B NPAKTUYECKOW AeATENbHOCTU Ntoaew;
— OLLeHMBATb POJIb 6UOOTMN B POPMUPOBAHUN COBPEMEHHOW Hay4YHOM KapTUHbI MUPa, NPOrHO3MPOBATbL NEePCNEKTUBLI Pa3BUTUA BUoOrMK;

— YCTaHaB/IMBATb W XapPaKTepun3oBaTb CBA3b OCHOBONOJ/ArakOWmMX 610I0rMYECKNX  MOHATUM (KﬂeTKa, opraHuniam, BuAa, 3SKOCUCTEMA, 6M0c¢epa) C
OCHOBONMOMAralWMMUN NOHATUAMMU OPYTNX €eCTECTBEHHbDIX HAYK;



— 060CHOBbIBaTb Cncremy B3rnAgoB Ha XUBYHO npupoay M mMecto B HeWn 4yesioBeKa, npunmeHAan 6uonormyeckune TEOPUUN, y4€HUA, 3aKOHbl, 3aKOHOMEPHOCTU,
NMOHMMaATb rpaHnLUbl UX TPUMEHNUMOCTHU;

— NPOBOAMUTb Y4ebHO-MCCNef0BaTENbCKYIO AEATENBHOCTb MO BMONOrMK: BblABUTaTL TMMNOTE3bI, NAaHMPOBATh PaboTy, oT6MpPaTL M NpeobpasoBbIBaTL HEOBXOANMYHO
MHbOPMaUMIO, MPOBOANTbL IKCNEPUMEHTbI, UHTEPNPETUPOBATL Pe3y/bTaThl, AeaTb BbIBOAbI HA OCHOBE MOJIy4YEeHHbIX Pe3ynbTaToB;

— BbIAB/ATb M 06OCHOBbIBATH CYLLLECTBEHHbIE OCOBEHHOCTU Pa3HbIX YPOBHEN OPraHU3aLMn KU3HW;

— yCTaHaBAUBATb CBA3b CTPOEHMA U GYHKLMIA OCHOBHbIX HMONOTMYECKUX MAKPOMOJIEKY, UX POJIb B MPOLLECCaXx KNETOYHOro MeTabonnsma;

— peluaTb 334341 Ha onpeaeneHme nocneaosaTenbHocTn Hykneotnaos AHK n MPHK (MPHK), aHTMkoaoHos TPHK, nocneaoBaTenbHOCTU aMUHOKUCIOT B MOJIEKY1e
6enKa, NpMMeHsA 3HaHUA O PeaKkLMAX MaTPUYHOIO CUHTE3a, FTeHETUYECKOM KoZe, MPUHUMNE KOMMIEMEHTAPHOCTY;

— Aenatb BblIBOAbI 06 U3MEHEHUAX, KOTOPbIE MPOU30MAYT B NpoLLeccax MaTPMUYHOrO CUHTE3a B C/lyYae U3MEHEHUA Nocnea0BaTe/IbHOCTU HyKneotnaos JAHK;

— CpaBHMBATb d)a3bl AeneHna KNeTkuy; pewatb 3a4a4n Ha onpeaeneHne n CcpaBHeHMe KoamyectBa reHETU4YECKOro martepuana (XpOMOCOM n ,ﬂ,HK) B KNETKaX
MHOTIOKNETOYHbIX OPraHNM3MoB B Pa3HbIX d)asax KNI€TOYHOrIo uunKna;

— BbIAB/ATb CYLLECTBEHHbIE MPM3HAKM CTPOEHUA KNETOK OPraHNM3MOB PasHbIX LLEapCTB KUBOW NPUPOAbI, yCTaHaBAMBATb B3aMMOCBA3b CTPOEHMA U GYHKLMIA YacTent 1
OpraHoOMA0B KNeTKu;

— 060CHOBbIBATb B3aMMOCBS3b NAACTUYECKOIO U JHepreTnyeckoro obmeHosB; CpaBHMBaATb Npoueccbl NN1aCTU4ECKOro 1 aHepreTn4yecKkoro obmeHos, npouncxoaAalinx s
K/1ETKaX }XMNBbIX OPraHN3mMoB,;

— onpeaenaTb KONN4eCcTBO XPOMOCOM B K/Z1ETKaAX paCTEHMﬁ OCHOBHDbIX OTAE/NI0B Ha PA3HbIX 3TaNax XM3HEHHOIO UWKANa,

— pewartb reHeTMYecKMe 3adayM Ha aAurMbpuaHoe CKpeluMBaHWe, cuenieHHoe (B TOM 4ucie cuenneHHoe C NOJIOM) Hac/iedoBaHWe, aHaausupyolee
CKpelMBaHue, NPUMEHANA 3aKOHbl HAacNeACTBEHHOCTU M 3aKOHOMEPHOCTM CLLENIEHHOro Hacie40BaHus;

— pacKpbIBaTb MPUUYNHBI HACNEACTBEHHbIX 3a60/1€BaHWIA, apryMeHTUPOBaTb HEOBXOAMMOCTb Mep NPeAyNPEeXKAEHUA TakKnX 3ab0n1eBaHNiA;
— CpaBHWMBATb Pa3Hble CNOCOBbI Pa3MHOXKEHNA OPraHM3MOB;
— XapaKTepM30BaTb OCHOBHbIE 3Tamnbl OHTOreHe3a OpPraHM3moB;

— BbIABAATb MPUUYUHbBI U CYLLECTBEHHbIE MPU3HAKU MOANDUKALUMOHHOM U MYTaLMOHHOW M3MEHUYMBOCTM; 0BOCHOBLIBATL PO/Ib U3MEHYMBOCTU B €CTECTBEHHOM U
WCKYCCTBEHHOM OTOOpE;

— 060CHOBbIBaTb 3HaYEHWNE PasHbIX METOA0B CE/eKUMN B CO34aHMM COPTOB PaCTEHUM, NOPOL, }KUBOTHbIX M LUITAMMOB MUKPOOPraHM3MOB;
— 060CHOBbIBaTb NPUYMHbI USMEHAEMOCTU U MHOFO06pa3na BUAO0B, MPUMEHAN CUHTETUYECKYIO TEOPUIO 3BONOLNMK;
— XapaKTepn30BaTb NONYAALMIO KaK eANHNULLY 3BOMIOLNN, BUA, KaK CUCTEMATUUYECKYIO KaTEropuio M KaKk pesynbTaT 380K,

— YCTaHaB/INBATb CBA3b CTPYKTYpPbI N CBOWCTB 3KOCUCTEMDI;

— COCTaB/1ATb CXembl NepeHOCa BEWECTB U IHEPTNUN B IKOCUCTEME (CETI/I FIVITaHI/IFl), NPOrHo3npoBaTb X USMEHEHUNA B 3aBUCUMOCTU OT USMEHEHUA d)aKTopOB cpegpbl;
— dpPrymeHTnpoBaThb CO6CTBEHHyIO NOo3nL MO NO OTHOLWEHUIO K 9KON1IOTUYECKUM npo6nemaM M noseaeHMo B I'IpMpO,CI,HOﬁ cpeae,

— 060CHOBbIBATbL HeOGXO,CI,MMOCTb yCTOVI‘-IVIBOFO Pa3BUTUA KaK YCN10BUA COXPaHEHUA 6MOC¢epbl,'



— OLEHMBaTb MPAKTUYECKOE W 3TUYECKOoe 3HAYeHMEe COBPEMEHHbIX WCCNefoBaHWMM B BUoNOrMKM, MeaMuMHe, 3KoA0TUKM, BUoTexHosormu; o6OCHOBbLIBATb
COB6CTBEHHYIO OLLEHKY;

— BbIIBNSATb B TEKCTE BMONOMMYECKOr0 coaepraHuA I'IpO6J'IEMy N aprymeHTMpoBaHHO ee OG'bFICHFlTb,‘

— NpeAcTaBnATb bMonormyeckyto MHGopmaLmio B BUAE TEKCTa, TabmLbl, cxembl, rpaduKa, AMarpaMmbl U 4eNaTb BbIBOAbI HA OCHOBAHWM NPeACcTaBAEHHbIX AaHHbIX;
npeobpas3osbiBaTh rpaduk, TabaumLy, Anarpammy, CXeEmMy B TEKCT BMOIOMMYECKOro coaeprKaHus.

BbINYCKHUK HA Yyrny6aeHHOM YPOBHE NOJIYYUT BO3MOXKHOCTb HayuUTbCA:

— 0p2aHU308bI8AMb U MPOBOOUMb UHOUBUOYA/bHYO UCCAedo8amesnsCcKkyro desmesnbHOCMb o 6uonozuu (uau paspabamesieams UHOUBUOYAAbHLIU Npoekm):
ebidsuzame 2unomessbl, MNaAaHUposams pabomy, ombupams U nNpeobpazosbisamMs HeEobX00UMYO UHGOPMayuto, nNpoeooUMb 3IKCrepumeHmel,
UHMepnpemuposams pe3ysbmamsi, 0esamb 8618006l HA OCHOBE 10/1y4YEeHHbIX Pe3y1bmamos, Npedcmasname MPooyKmM c80uX Uccaedo8aHuli;

— 1pocHO3uUposamsb nocnedcmeus cobcmeeHHbIx ucciedosaHuli ¢ yyemom smu4ecKux HOpM U 3KOos102u4YecKux mpe6oeaHuU,'

— 8bl0enamb cyujecmeeHHble 0CObeHHOCMU HU3HEeHHbIX YuKao8 npedcmasumeseli pa3Hoix omoesnos pacmeruli U mumog MUsomHbiX; U306paxame UUKbI
paseumus 8 suoe cxem;

— gHAAU3UPOBAMb U UCMOAb3080Mb 6 PeeHUU y4ebHbIX U Ucc1edosamenbeKux 3a0a4 UHOPMAayUo o co8pemMmeHHbIX UccaedosaHusax 8 buosaoauu, meduyuHe u
3Ko02UU;

— apaymeHmuposams Heobxo0UMOCMb CUHME3A ecmecmeeHHO-Hay4YHO20 U COUUO02YMAHUMAPHO20 3HAHUA 8 310Xy UHGOPMAUUOHHOU yusunusayuu;
— MoOenuposams UsMeHeHuUe 3Kocucmem od e/aUAHUEM PA3/IUYHbIX 2Py (haKmMopos oKkpyxarouieli cpedsbl;

— 8blABAAMb 8 npouecce uccnedosamenscKoli deamenbHOCMU 10cAe0cmaus aHMPOrno2eHHo20 8030elicmaua Ha 3KOoCUCMeMbl C80e20 peauoHa, npedsaazams
€crnocobbl CHUXCEeHUs aHMPoro2eHHO20 8030elicmaus Ha 3Kocucmemeol;

— ucnonb3oseams npuUobpemeHHbie KomnemeHyuu 8 npakmuyeckoli deamensHOCMU U M08ceOHe8HOU HU3HU 041 npuobpemeHua onsima OesmesabHoCmu,
npedwecmeayroujeli npogeccuoHanbHol, 8 ocHose Komopoli nexcum 6uono2us Kax yuyebHsili npedmem.

CopepkaHue yuebHoro npegmera «buonorusa»
YrnybneHHblii ypoBeHb

10 knacc (102 yaca)
Buonorua Kak KOMnJeKc HayK O }XKMBOW nNpupoae

brnonorna Kak KomnaekcHaa HaykKa. COBpeMEHHbIe Hanpas/ieHUA B 6uonormn. Cesasb 6ronornm c APYrMMn HayKamu. BoinonHeHne 3aKoHOB d)VI3VI KN N XuMmnun B
KMBOM npupoae. CuHTes eCTeCTBEHHOHAY4YHOIO U COUMOTNYMAaHUTAPHOINo 3HaHMA Ha COBpPEMEHHOM 3Tane pas3BuTMAa UUBUIU3ALUN. npaKTVI‘-IECKOG 3Ha4YeHune
610I0rMYECKUX 3HAHUN.



buvonornyeckme cuctemol Kak npegmeTtr unsyyeHuA 6uonornn. OCHOBHble npuHUUNbl OpraHM3auunn u q)YHKLI,MOHMPOBaHMﬂ 6MONOrMYECKNX CUCTEM.
Buonorunyeckme cnuctemol Pa3HbIX ypOBHeﬁ OopraHusauumn.

rMnoTesbl M TEOPUK, UX POSb B POPMUPOBAHUN COBPEMEHHOI eCTeCTBEHHOHAaY4YHOM
KapTWMHbI MMpa. MeToAabl Hay4YHOro NMO3HAHWA OPraHMYECcKoro M1pa. IKCNepUMeHTaIbHble MeToAbl B GMONOMMM, CTaTUCTUYECKan 06paboTKa AaHHbIX.
CTpYKTYpHble U GYHKLMOHA/IbHbIE OCHOBbBI XKU3HU

MonekynapHbie OCHOBbI }U3HWU. MaKpoanemeHTbl 1 MUKPO3ieMeHTbl. HeopraHuyeckue Bellectsa. Boga, ee ponb B *Kusoi npupoae. NapodmabHoOCTb 1
rmapodobHoCTb. Ponb MUHepanbHbIXx coneit B KaeTke. OpraHUMYecKue BeLLecTBa, MOHATUE O PEeryaspHbIX U HeperyasapHbix 6uononumepax. Yrnesoapl.
MoHocaxapuabl, onmMrocaxapuabl U noancaxapuabl.

®PyHKUMM yrnesonos. innuabl. PyHKLMM AMnnaoBs. benku. PyHKummn 6enkos. MexaHnsm aeiictema pepmeHToB. HyknenHoBsble Knucaotol. [JHK: cTpoeHme, cBoMCTBa,
mecTononoxenue, dyHkumn. PHK: ctpoenune, Buapl, dyHKUMKU. AT®: cTpoeHme, GyHKUMK. [lpyrve opraHMyeckme BewecTBa KAeTku. HaHoTexHonoruu 8 6uonoruum.

Knetka — CTpyKTypHaa M GYHKUMOHANbHAA eaAnHMUa opraHusma. Passutmne uyutonornn. CoBpeMeHHble MeToAbl U3ydeHUsa KneTku. KneToyHaa Teopus B
CBETE COBPEMEHHbIX AAHHbIX O CTPOEHMU U OYHKUMAX KNeTKU. Teopus cumbuoreHesa. OCHOBHbIE 4YacTM M OpraHouabl KneTkn. CTpoeHue un PyHKUUM
buonornyecknx membpaH. Uutonnasma. Aapo. CtpoeHne n dyHKUMM xpomocom. MembpaHHble M HemembpaHHble opraHouabl. LinTockenert. BriatoueHus.
OCHOBHbIE OT/INYUTENbHbIE 0COBEHHOCTM KNETOK NPOKapuoT. OTAnMUUTEIbHbIE 0COBEHHOCTU KNETOK 3yKapmnoT

Bupycbl — HeknetouHaa dopma Ku3HU. Cnocobbl nepesayn BUPYCHbIX MHPEKLMIA U Mepbl NPOPUAAKTUKKN BUPYCHbIX 3aboneBaHuii. Bupyconorus, ee
NpaKTUYeCcKoe 3HaYeHue.

KnetouHblii meTabonmsm. PepmeHTaTUBHbIN XapaKTep peakumnin obMeHa BelLecTs. ITanbl 3HepreTMyeckoro obmeHa. AspobHoe 1 aHaspobHoe AbiXaHue.
Ponb KNETOUYHbIX OPraHOMA0B B NPOLLECCaX SHEepreTMyeckoro obmeHa.

AsToTpodbl M retepoTpodbl. PoTocmHTE3. Pasbl pOTOCUHTE3A. XEMOCUHTES.

HacneactseHHaa uHpopmauma M ee peanusaumsa B KaeTke. [€HETMYECKUA Ko, ero CBOWMCTBa. JBO/OUMA MpeacTaBiaeHuit o reHe. CoBpemeHHble
npeAcTaBieHns o reHe U reHome. brocuHTes 6enka, peakunum MaTpuUYHOro cuHTesa. Perynsuma paboTbl reHOB M NpoLeccoB obmeHa BewecTs B KneTke. [eHHas
WHXeHepus, reHoMKKa, MpoTeoMmKa. HapylueHne BUOXMMMYECKMX NPOLLECCOB B KNETKe NoJ BAUAHMEM MYTareHOB U HapKOreHHbIX BELLLECTB.

KneTouHbli UUKAN: MHTepd>a3a n geneHve. MuUTo3, 3HaYeHNne MMUTO33, d)a3bl MuTo3a. ComaTnyeckne m nososble KNeTkn. Meios, 3HayeHne Meino3a, ¢a3bl
menosa. Meilio3 B KU3HEHHOM UnKne OpraHM3mos. CDOpMI/IpOBaHVIe NONOBbIX KNETOK Yy LLBETKOBbIX paCTeHMl‘;I M MO3BOHOYHbIX XXUBOTHDbIX. Perynﬂu,Mﬂ AeneHunAa
KNETOK, HapylweHnA perynaummn Kak npnuydnHa 3abonesaHuin. CTBONOBbIE KNETKMU.



OpraHusm
OcobeHHOCTU OAHOKNETOYHbIX, KOJTOHNAbHbIX U MHOTOK/NIE€TOYHbIX OPraHN3mMOB.
B3anmocBasb TKaHeM, OpraHoB, CUCTEM OPraHOB KaK OCHOBA LLe/I0OCTHOCTM OpraHM3ma.

OCHOBHble MPOLECCHI, NPOUCXOAALWME B OPraHU3me: NMUTaHWE U NULLEBAPEHUNE, ABUXKEHME, TPAHCMNOPT BELWECTB, BblaeNeHWNe, Pa3aparkKUMOCTb, perynaums
y opraHusmoB. MNoaaep:kaHne romeocTtasa, NPUHLMN 06paTHO CBA3K.

PasmHo)KeHWe opraHu3moB. becnosioe M nosfoBoe pasmHoNKeHwe. [1BoMHOE OMNOAOTBOPEHME Y LIBETKOBbIX pacTeHMit. Buabl onnogoTsBopeHus Yy
¥KMBOTHbIX. CNOCOBbLI PAa3MHOKEHUA Y PACTEHUIN U KMBOTHbIX. MapTeHoreHes. OHToreHes. IMbpuoHanbHoe pa3sBuTHe. MocTambproHanbHoe passuTue. Mpamoe u
Henpamoe passuThe. sHeHHbIe UMKl PasHbIX

rpynn opraHM3moB. Perynaumns nHANBUAYaAbHOro pPasBUTUA. MPUUUHBI HaPYLWEHWI Pa3BUTUA OPraHN3MOB.

McTopnAa BO3SHUKHOBEHMA U PA3BUTUA TEHETUKU, METOAbl FreHETUKU. [eHeTUYeckme TeEPMMHONOMMA U CMMBOIMKA. [eHOTUN U dDEHOTVII'I. BepOHTHOCTHbIl‘/JI
XapaKTep 3aKOHOB reHETUKN. 3aKOHbl HacneacTseHHOCTU . MeHaena n yCNnoBnA X BbINOJIHEHUA.

LinTonornyeckme OCHOBbI 3aKOHOMEPHOCTEN Hac/iedoBaHuUA. AHaAM3MpYlOLLee CKpelyBaHue. XPOMOCOMHan Teopusa Hac/leAcTBeHHOCTU. CuenieHHoe
HacnefoBaHue, KpoccuHrosep. Onpegenerune nona. CuenneHHoe ¢ NOAOM HacnegoBaHWe. B3auMoaencTBue anienbHbiX U HeannenbHbIX reHoB. FeHeTuueckue
OCHOBbI MHAMBUAYaNbHOIO Pa3suTuA. NeHeTuyecKkoe

KapTupoBaHue.

[eHeTMKa 4enoBeKa, MeToAbl WU3yYeHWA TFeHEeTUKWU YesioBeKa. PeI'IpO,EI,yKTVIBHoe 340poBbe 4esioBeKa. HacneacteeHHble 3aboneBaHuA yenoBeKa, UxX
npegynpexageHue. 3Ha4yeHWe reHeTMKM oNA MeguUMHbI, STUYECKME acneKTbl B obnactu Mep,MLLMHCKOVI reHeTunKu.

leHotmn u cpega. HeHacneacTseHHas M3MeHYMBOCTb. Hopma peaKkuuu npusHaka. BapuauMoHHbIN pAfd M BapuauMoOHHasa Kpusaa. HacneacrseHHan
N3MEHYMBOCTb. Buabl HacneaCTBEHHON M3MeHUYMBOCTU. KOMBUHATMBHAA M3MEHUYMBOCTb, €€ UCTOYHMKM. MyTauuu, Buasl myTaumid. MyTareHbl, UX BAWAHWE Ha
opraHusmbl. MyTaLmMmM Kak NpUYMHA OHKONOTMYECKUX 3aboieBaHmMit. BHeagepHaa HacNeaCTBEHHOCTb M U3MEHUYMBOCTb. INUTEHETUKA.

JomecTnKauma n cenekuma. LeHTpbl 040MALIHUBAHUA }KUBOTHbIX U

LLEeHTPbl MPOUCXOXKAEHUA KYJ/IbTYPHbIX paCTeHI/Il‘/JI. MeToabl ceneKkuumn, Mx reHeTuyeckne OCHOBHLI. MCKYCCTBEHHbIﬁ 0T60p. YCKopeHme M nosblilLleEHNE TOYHOCTU
0T60pa C nomMmouwbo COBpPEMEHHbIX METOA40B TEHETUKMN U b6uoTexHoormu. I'eTepo3mc M ero ucnosb3osaHme B CeNEKUUMN. PacumpeHme reHeTn4ecKkoro
paaHoo6paavm CENEKULMOHHOIo matepwhana: nonmnaongua,

oTAa/IeHHaA FM6pMﬂ,I/I3aLI,VIFI, 3KCI'I€pVIM€HT3/'IbeII71 MyTareHes, K1eTo4yHaAa NHXEeHEePUA, XPOMOCOMHAA UHXKEHEPUA, TeHHaA NHXXEeHepUA. BuobesonacHoOCTb.






