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NNOACHUTEJIbBHAS 3AIINCKA

[Ipu pa3paborke mporpamMmbl O OHOJOTHHM TEOPETHUYECKYIO OCHOBY JJIsl OINpENEeNICHUs] MOIXOJ0B K (POPMHUPOBAHUIO COJEpKAHUS Yy4eOHOTO
npeamera «buonorus» cocraBuim: kKoHnenrtyaibHbie monoxeHuss @I'OC COO o B3aumMo00yCIOBICHHOCTH LIENeH, COAEePKaHus, pe3yabTaTOB 00yUeHUS
U TpeOOBaHMI K YPOBHIO IMOATOTOBKH BBITYCKHUKOB, MOJOXCHHS 00 OOIIMX IMENsSX M MPHUHIMIIAX, XapPaKTEPU3YIONIMX COBPEMEHHOE COCTOSHUE
CHCTEMBI cpeaHero obmiero oopasosanus B Poccuiickoit denepanuy, a Takke MOJOKEHHUS O Crieu(uKe OHOIoruy, e€ 3HAYCHUH B TIO3HAHUU JKUBOM
HOpUpOIBl U OOECIIEYeHUH CYIIECTBOBAHUS YelOoBedeckoro obOmiectBa. CoOriacHO Ha3BaHHBIM IIOJIOKEHHSM, OIPEAETICHBI OCHOBHBIC (DYHKIIMU
HPOrPaMMBI 110 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma no OGuosoruy AaéT MpeACTaBICHHE O LeNsAX, 00 00mel cTparernu 0O0ydeHHs, BOCIUTAHUS M PA3BUTHUS OOYYArOIIUXCS CPEICTBAMH
yuebHoro mpenmera «buonorus», ompenenser o0s3aTeabHOE NMPEAMETHOE COJACpIKaHUE, €ro CTPYKTYpy, paclpelelieHHe Mo pasfeiiaM U TeMam,
PEKOMEHAYEMYIO TIOCIIEOBAaTEIbHOCTh H3YYEHHUS YYeOHOTO Marepuajga ¢ YYETOM MEXIPEAMETHBIX W BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTUKU
00pa30BaTeNLHOTO MPOIIECCa, BO3PACTHBIX OCOOCHHOCTEH 00yJarOIIUXCS.

B nporpamMme 1o OHMOJIOTHU TaKKe YUUTBIBAIOTCSA Tpe6OBaHI/I$I K INIAaHUPYEMBIM JTUYHOCTHBIM, MCTAIIPEAMCTHBIM U MMPECAMCTHBIM PE3YyJIbTaTaM
o0yuyeHHs B (pOPMHUPOBAHUHM OCHOBHBIX BUJIOB y4eOHO-ITO3HABATENbHOMN JIEATENbHOCTH/YUeOHBIX JIeHCTBUN 00y4aromuXcsi M0 OCBOCHUIO COJEpKAHUS
OMOJIOrNYeCcKOro 00pa3oBaHuUs.

B nmporpamme no 6uonoruu (10—11 xnaccel, 6a30Bbli ypoBeHb) peaar30BaH MPUHIUI IPEEMCTBEHHOCTH B U3y4eHUU OMOJIOTUH, Oiarogaps 4emy
B HEH MmpocMaTpuBaeTCsl HalpPaBICHHOCTh Ha pa3BUTHE 3HAHUH, CBA3aHHBIX C (POPMUPOBAHUEM €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHUS, [IEHHOCTHBIX
OPUEHTAIMM JIMYHOCTH, SKOJOTUYECKOTO MBIIUICHUS, MPEACTaBICHUI O 3I0pPOBOM 00pa3e >KU3HU M OepekKHBIM OTHOIICHHEM K OKpYXKaromen
npupoaHoii cpexe. [losromy Hapsay ¢ m3ydeHHEM OOIIEOMOJOTHYECKUX TEOpPHH, a TakKe 3HAHUM O CTPOSHHM JKMBBIX CHUCTEM Pa3sHOrO paHra u
CYITHOCTHU OCHOBHBIX IPOTCKAOMIUX B HHUX IPOHECCOB B MNpPOrpamMme I10 ouoJIorun YACJICHO BHUMAHUC HCIOJb30BAHUIO IMOJTYYCHHBIX 3HAaHUHA B
HOBCGHHeBHOI\/'I KU3HU [JId PpCHICHUS TMPUKIAAHBIX 3aJad, B TOM YHCIIC: HpO(l)I/IJ'IaKTI/IKI/I HaCJICACTBEHHBIX 3a00JIeBaHUI YC€JIO0BCKa, MCIHUKO-
TeHETUYECKOT0 KOHCYJIbTHPOBAHUS, 0OOCHOBAHUS HKOJIOTHUECKHU 11€J1IeCO00pa3HOro MOBEICHHUs B OKpYXKarolllel NpUpoAHOi cpese, aHaIn3a BIMSHUS
XO3SIMCTBEHHOM JIEATENIbHOCTH YEJIOBEKa Ha COCTOSHUE TPUPOJHBIX M HCKYCCTBEHHBIX OSKOCHCTEM. YCWIEHHE BHHMMAHUS K MPUKIIAJIHOU
HaIlpaBJIEHHOCTH y4eOHOro nmpeamera «bronorus» npoJuKToBaHO HEOOXOAMMOCTBIO 00ECIICUeHHUS YCIOBUIL IS pellIeHus] OAHOM M3 aKTYaJIbHBIX 3a/1a4
IIKOJBHOTO OMOJIOTHUECKOro 00pa3oBaHus, KOTOpas MpearnoyaraeT GopMHUpoBaHHE y OOy4arOIIMXCSl CIIOCOOHOCTH aJaNTHPOBATHCA K M3MEHEHUSIM
JMHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUPA.

buonorus Ha ypoBHE cpemHero oOmero oOpa3oBaHWs 3aHWMaeT BakHOe MecTo. OHa obecrneunBaeT (GopMUpOBaHUE Yy OOYJArOITUXCS
NPE/ICTaBICHUH O HAyYHOM KapTHHE MHpa, pacumpsieT W o000maeT 3HaHWA O >KUBOW IPHUPOAE, €€ OTIMYUTEIbHBIX NPH3HAKAX — YPOBHEBOM
OpPraHM3alUH W 3BOJIONHH, CO3MAET YCIOBHUS JUISA: MO3HAHMS 3aKOHOB XXMBOM MPUPOXBI, GOPMUPOBAaHUS (PYHKIMOHAIBHONW TPaMOTHOCTH, HABBIKOB
37I0POBOTO M O€30MacHOTr0 00pasa KHU3HHU, SKOJIOTHYECKOTO MBIIIICHNS, [IEHHOCTHOTO OTHOIIEHHS K )KUBOW MPHPOJIC U YEIIOBEKY.



bonbiioe 3HayeHHe OWOJOTHS WMEET TaKKe ISl PEIICHHS BOCIUTATEIBHBIX M Pa3BUBAIOIIMX 3ajad CpelHero oomero oOpa3oBaHUS,
couuanu3anuu oOyuarommxcs. M3ydenne Ouonmormu oOecrmeyuBaeT YCIOBUS Ui (OPMHUPOBAHHUSA HHTEUIEKTYaIbHBIX, KOMMYHUKAI[HOHHBIX U
UH(POPMALIMOHHBIX HaBBIKOB, 3CTETHUECKOW KYIBTYPBI, CHOCOOCTBYET MHTErpAlii OMOJOTHYECKUX 3HAHUM C MPENCTABICHUSAMH U3 IPYTUX y4eOHBIX
npeaMeToB, B 4aCTHOCTH, (I)I/ISI/IKI/I, XUMHHU U I‘COFpa(l)I/II/I. Ha3BaHHble moI0XeHHUS O npeaHasHa4YCHHU N yqe6H0r0 npeamera «bnoiorus» cocraBuiIn
OCHOBY JIJIs1 OIIPECTICHHS MTOIX00B K 0TOOPY M CTPYKTYPHPOBAHUIO €0 COAEPKAHUS, TPEACTABICHHOTO B IPOrpaMMe 1Mo OHOJIOTHH.

Ot0op coxmepkanusi ydeOHOro mpenmera «buosnorus» Ha 0a30BOM YpPOBHE OCYHIECTBIEH C IMO3UIMHA KyJIbTypOCOOOpPA3HOTO TMOJXO0/a, B
COOTBETCTBUHM C KOTOPHIM OOY4YalolIvecs MOJDKHBI OCBOUTHh 3HAHHMS M YMEHHWs, 3HaYMMBbIC JUIsI (POPMHPOBAHUS OOMIICH KYJIBTYPHI, ONPEACISIOIINE
aJICKBaTHOE TIOBEJICHUE YEJIOBEKAa B OKPYXKAIOUICH NPUPOIHON cpene, BOCTPEOOBAHHBIC B IMOBCEIHEBHOW JKU3HU M TPAKTUYECKOH JCSITEIBHOCTH.
Oco0oe MecTo B 9TOM CHUCTeME 3HAaHUW 3aHUMAIOT AJIEMEHTHI COJAEpKaHHs, KOTOpbIE CIYKaT OCHOBOW s (OpPMHpPOBAHUS MPEACTABICHUA O
COBpeMeHHOﬁ CCTCCTBGHHO-HayLIHOﬁ KapTUHC MHpPAa W HOCHHOCTHBIX OPUCHTALUAX JIMYHOCTH, CHOCO6CTBYIOHII/IX rymanui3aliun OHMOIOrNYECKOTO
o0OpazoBaHus.

CTpyKTypHpOBaHHUE COACpk aHM YIeOHOTO MaTepraia B IporpaMmMe 1Mo OMOJIOTHH OCYIIECTBIICHO ¢ YUYETOM MPUOPUTETHOTO 3HAYCHUS 3HAHUH 00
OTIIMYUTEILHBIX OCOOCHHOCTSIX KUBOW MPUPOIBI, O €€ YPOBHEBOW OpraHU3aIlMU U IBOJIOIUU. B COOTBETCTBUM C 3TUM B CTPYKType y4eOHOTO IpeaMeTa
«buonorus» BbIIENIEHBI CIEAYIONINE coAepkKaTelbHble JUHUM: «buomorus kak Hayka. MeToasl HaydyHOro Mo3HaHus», «KieTka kak Ouonoruueckas
cuctema», «OpraHu3m Kak Owuonormueckas cucremayn, «CucreMa W MHOrooOpa3ue OpPraHHYECKOTO MHPay, «OBOJIONHS >KUBOW MPUPOABD»,
«IKOCHCTEMBI U MPUCYIINE UM 3aKOHOMEPHOCTH.

Llenp uzydenus ydeOHoro npeamera «buonorus» Ha 6a30BOM YpOBHE — OBIIaJIeHHE O0YUYAIOIUMUCS 3HAHUSIMH O CTPYKTYPHO-(PYHKIIMOHAIBHON
OpraHu3alry JXUBBIX CUCTEM PA3HOT'O paHTra U HpI/IO6p€T€HI/Ie YMCHI/Iﬁ HCIIOJIB30BATh 3TU 3HAHUA JJIA I'PaMOTHBIX HeﬁCTBHfI B OTHOIIEHUHU OOBLEKTOB
YKUBOM MPUPOABI U PELIECHUS] PAa3IMUYHbIX KU3HEHHBIX MPOOIIEM.

JlocTikeHue ey u3ydeHus yaeoHoro npenmera «bronorus» Ha 6a30BOM ypoBHE 00€CTIEUNBAETCS PEIICHUEM CIIEAYIONINX 3a/1a4:

OCBOCHHC O6yanOIl[I/IMI/IC${ CUCTEMBI 3HAaHUI O OMOJIOTMYECKUX TCOpUX, YUCHHAX, 3aKOHAX, 3aKOHOMCPHOCTAX, THUIIOTE3aX, IpaBuJIax, CIyKallux
OCHOBOH Ui (hOpMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHON KapTHHE MHpa, O METOJaX HAYyYHOTO TMO3HAHMS, CTPOCHHH, MHOTO00pa3uu u
O0COOCHHOCTSX JKUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3alliH, BBIIAIOIINXCS OTKPBITHIX U COBPEMEHHBIX HCCIIEIOBAHUSIX B OMOIIOTHH;

dbopMupoBaHre y 0OydarOmIUXCsl MO3HABATENbHBIX, WHTEIJICKTYadbHBIX U TBOPUYECKHUX CIHOCOOHOCTEH B MpOIECCe aHallW3a JAHHBIX O MYTIX
pa3BUTHUS B OMOJIOTHH HAYYHBIX B3TJSA0B, UACH U MOIXO00B K H3yYEHUIO )KUBBIX CHCTEM Pa3HOTO YPOBHS OPraHU3AIINH;

CTaHOBJIIEHHE Yy OOydJarmuxcs oO0meld KylabTypbl, (YHKIIMOHATBHOW TPaMOTHOCTH, Pa3BUTHE YMEHHH OOBSICHATH U OIICHUBATH SIBICHUS
OKPY’KaIOIIIETO MUPA KUBOU MPUPO/IGI HA OCHOBAHWU 3HAHUH U OTBITA, MOJTYYEHHBIX MPU U3YYCHUU OMOJIOTHH;

dopMupoBaHHEe y OOYYaIONIMXCS YMEHHUH HJUTIOCTPUPOBATH 3HAUCHHE OHMOJIOTMYECKUX 3HAHWUM B TPAKTUYECKOH ICSATEIhHOCTH YEIOBEKa,
Pa3BUTHH COBPEMEHHBIX METUIIMHCKUX TEXHOJIOTUH M arpoOHOTEXHOJIOTHIA,

BOCIIUTaHHE YOSKAEHHOCTH B BO3MOXKHOCTH TIO3HAHHS YEJIOBEKOM J>KHBOW MPUPOIBI, HEOOXOAMMOCTH OEpeKHOro OTHOUICHUS K HEH,
CO6JHOI[€HI/I$I 9TUYCCKUX HOPM IIPpU IPOBCACHUN 6I/IOJIOI‘I/I116CKI/IX HCCHGHOBaHHﬁ;



OCO3HaHME LIEHHOCTHM OMOJIOIMYECKMX 3HAHUM U1 MOBBILICHUS YPOBHS HKOJOTHMYECKOW KyJIbTYpbl, Al (HOPMUPOBAHHUS HAy4dHOTO
MHUPOBO33PEHUS;

NpUMEHEeHHE NPUOOPETEHHBIX 3HAHUM M yMEHUI B MOBCEIHEBHOW >KM3HU JIi OLICHKH TMOCJEICTBHI CBOCH IESITEIBHOCTH IO OTHOIICHHUIO K
OKpY’Kalollen cpezie, COOCTBEHHOMY 3/10pOBbI0, 0O0CHOBAaHHUE U COOJIIOJICHHE Mep MPOPHIAKTUKY 3a00JIeBaHHH.

B cucreme cpennero obmero obpaszoBanus «buonorus», mzydaemas Ha 0a30BOM YpOBHE, SIBIISETCS 00A3aTEIbHBIM YYEOHBIM HPEIMETOM,
BXOJISIILUM B COCTaB IpeAMETHON 001acTi «EcTecTBEHHO-HAayuHbIE IIPEAMETHD.

Ilcuxonozo-neoazocuueckan xapakmepucmuka

CnaboBuJieHHE CBA3aHO CO 3HAYUTEIbHBIM HapyllleHueM (QYHKIIMOHUPOBAHUS 3pUTEIbHOM CUCTEMBI BCIIEICTBUE €€ MOPAXKEHHUS.

CnaboBuieHHE XapaKTEpU3yeTCs, IPEXkKAE BCEro, NOKAa3aTeIsIMU OCTPOTHI 3pEHUS JIydIlle BUIAIIETO Ija3a B YCIOBUAX ONTUYECKON KOPPEKLUH
ot 0,05-0,4. Tak xe cnaboBHIeHUE MOKET ObITh O0YCIIOBIIEHO HAPYILIEHUEM APYroil 0a30BOM 3pUTENbHON PYHKIMHU - 110J1s1 3peHus. OOIKUM IPU3HAKOM
y Bcex clabOBHIANIMX OOYYAIOIIUXCs BBICTYNAET HEAOPA3BUTHE Cepbl YyBCTBEHHOTO MO3HAHHS, YTO NMPHBOJUT K ONPENEIEHHBIM U3MEHEHHSM B
NCUXUYECKOM U (U3NYECKOM DPAa3BUTHH, TPYJHOCTSM CTAaHOBJICHHS JIMYHOCTH, K 3aTPYIHEHHSIM MPEIMETHO-TIPOCTPAHCTBEHHOH M COLMAIBHOM
aJlalTaluu.

Kareropus cnaboBuasiux oOydyaromuxcst npeacTaBiseT co0oil upe3BbIYaiiHO HEOJTHOPOJHYIO TPYIINY, Pa3IHYAOLIYIOCs IO CBOUM 3PUTEIbHBIM
BO3MOXHOCTSIM, JJETEPMUHHUPOBAHHBIM COCTOSIHUEM 3pUTENIbHBIX (QYHKIUI M XapaKTepoM TJIa3HOM MaTojoruu. Beinensiorcs cTeneHu claboBUACHUS |
TsDKeTast, CpeaHsis, ciadast.

I'pynny cnaOoBUIEHUS TSDKEION CTETIEHU COCTaBIIAIOT 00ydaroLIMecs ¢ OCTPOTOM 3peHus, Haxosmencs B npenenax ot 0,05 no 0,09 Ha nyue
BUISIIIEM TJIa3y B YCIOBHUSAX ONTHYECKOW KOoppeKuuu. Hapsay co 3HaYMTETbHBIM CHIDKEHHEM OCTPOTHI 3pEHUs, KaK MPaBHIIO, HAPYIICH DS IPYTUX
3pUTENBHBIX (YHKIWN: TOJie 3peHHs (Cy)KEHHE WM HAIWYHE CKOTOM), CBETOOIIYIICHWE (NOBBIINICHHE WM MOHWKEHHE CBETOYYBCTBUTEIHLHOCTH),
IPOCTPAHCTBEHHAs] KOHTPACTHAs YYBCTBUTEIHHOCTH, IBETOPA3IMYCHUE, TJIa30[BUraTeNbHble (QYHKIMU (B BHIE HHUCTarMa, 3HAYUTEIHHO
OCJIOXHSIFOIIIETO TPOIIECC BUICHUS, U KOCOTIa3us) u apyrue. Hapymienne 3putenbHbIX GyHKINUN 3HAUUTEIFHO 3aTPYAHSIET POPMHUPOBAaHUE aJIeKBATHBIX,
TOYHBIX, LIEJIOCTHBIX, TOJHBIX YyBCTBEHHBIX 00Pa30B OKPY>KAIOLIETO, CHUKAET BO3MOXKHOCTH OPHEHTUPOBKH, KaK B MUKPO, TaK U MaKpOIIPOCTPAH CTBE,
OCJIOXKHSIET TPOIECC 3PHUTENBHOTO BOCHPUATHS, OOYCIOBIMBAeT BO3HUKHOBEHHE TPYAHOCTEH B TMpoOIecce pealn3alud y4eOHO-IO03HABaTEIbHOM
nesteabHOCTH. COCTOsIHUE 3pUTENbHBIX (YHKIMN Y JAHHOW MOJArPYIIBl 00yYaroIUXCsl Ype3BbIYaHO HEYCTOMYHMBOE ¥ BO MHOTOM 3aBUCHUT OT YCJIOBHUH,
B KOTOPBIX OCYIIECTBISETCS Yy4eOHO-TIO3HABaTENIbHAS JEATENbHOCTh: B HEOJAroNpHUATHBIX YCIOBHUSX COCTOSHUE 3PUTENBHBIX (YHKUIUH MOXET
CYIIECTBEHHO CHUXKATbhCA.

HecMmoTpss Ha JOCTaTOYHO HHU3KYIO OCTPOTY 3pEHHS M HECTaOMILHOCTh 3pPUTENBHBIX (YHKIHHA, BEIyOIMM B Yy4eOHO-TIO3HABATEIHLHOU
NeSITeIbHOCTH JAHHOM IpyIIbl 00y4YarOMXCsl BBICTYIAET 3pUTEIbHbIN aHAIN3aTopP.

OmnpeneneHHas 4acTb 0Oy4aIOLIMXCs, BXOJAIIMX B JAHHYIO TPYIILY, B CUIy HAJIM4YUS HEOIAaronpHUATHBIX 3pUTENIbHBIX IPOrHO30B, HApALy C
OBJIA/ICHUEM TPATULIMOHHON CUCTEMOM MMChbMa M YTE€HUS, TOJDKHA MapajlielIbHO 00y4aThCsl pelbe(pHO-TOUEUHOM CUCTEME TUChbMA U YTCHMSL.



['pynny cina®oBuieHUs] CpelHEN CTENEHU COCTAaBISIOT oOydaromuecs ¢ octporoil 3penus ot 0,1 mo 0,2 Ha jdydiie BUASIIEM IJ1a3y B YCIOBHSX
ONTUYECKOH KoppeKuuu. [Ipu 3TUX MOKazaTessax OCTPOTHI 3PEHUSI UMEIOT MECTO MCKAKECHHSI 3PUTENILHBIX 00pa30B U TPYJHOCTH 3PUTEIBHOTO KOHTPOJIS
IpY TMEPEIBUKEHUN B MIPOCTPAHCTBE, ISl OOJIBIIMHCTBA O0YYAIOIIMXCS XapaKTePeH MOHOKYJISIPHBIA XapakTep 3peHus. B nanHyio rpynny BXOAST Tak
xKe oOydarouuecs, y KOTOPBIX, Hapsdy CO CHIDKEHHEM OCTPOTHI 3pEHHs, MOTYT MMETh MECTO HapylmieHHs (OTIeNbHbIE WJIM B COYETAaHUM) JPYTUX
3pUTENbHBIX (PYHKIMHA (OIS 3pEHHUs, CBETOOUIYIICHHUS, IPOCTPAHCTBEHHON KOHTPACTHON UYBCTBHTEIBHOCTH, I[BETOPA3INYCHUS, IT1a30BUTaTe bHbIC
dbyHkuu u ap.). BenenctBue koMOMHUPOBAHHBIX (OPraHUYECKUX U (DYHKIMOHAIBHBIX) MOPAXKEHUHM 3pUTEIBHON CUCTEMbI CHHXKAETCS MX 3pUTENIbHAsS
paboTOCIIOCOOHOCTD, OCIIOKHSIETCA PAa3BUTHE 3PUTEILHO-MOTOPHOM KOOPAMHALMHU, YTO 3aTPyIHSET y4eOHO-II0O3HABATEIbHYIO MU OPUEHTHPOBOUYHYIO
NeSTeNbHOCTh. Pa3HooOpa3zue KIMHUKO-TATO(U3MOIOTHYECKUX XapaKTEPUCTUK HApYIIEHHOTOo 3peHus TpeOyeT CTpPOro WHIUBUAYAIbHO-
b hepeHIMPOBAHHOTO MOIX0/1a K OpraHU3aIii 00pa30BaTEIbHOrO Ipolecca caaboBUISIINX 00yJaIOUUXCS JAaHHOW TPYIIIbI.

I'pynny crnabGoBuaenus ciaaboi CTENMEHU COCTAaBJSIOT oOywaromuecs ¢ octporoit 3penus or 0,3 mo 0,4 Ha sdydiie BUASAIIEM TJa3y B YCIOBHUSX
ONITUYECKOH Koppekuuu. HecMoTpst Ha TO, 4TO TaHHBIE TTOKA3aTEN OCTPOTHI 3PEHHS MO3BOJISIOT O0YJAIOMIEMYCS B XOPOIINX TUTUEHHYECKUX YCIOBUSIX
YCIICIITHO MCIOJIb30BaTh 3PCHHE I TTOCTPOCHUS TOJHOIICGHHOTO 00pa3za o0bekTa (IpeaMera), BOCIPUHUMAEMOro Ha OJIM3KOM pacCTOSHUM, JTaHHAsS
rpymmna oOydYaromUXCsl MCIBITHIBAECT OINpPENEICHHBIE TPYAHOCTH KaK B TPOLIECCE BOCHPHUATHS OKPYXKAIOIIEr0 MHUpPa, TaK M B Tporecce y4eOHO-
MIO3HABATENBbHOM JesaTeabHOCTH. CoueTaHue CHMKEHHsI OCTPOTHI 3pEHHsI ¢ HapyLICHUSAMHU APYruX (PYHKIMHA, TakKe 4acTO OCIOXKHAETCS HaIUMYUueM
BTOPUYHBIX 3pUTENbHBIX OCIOXKHEHUH B BUE aMOIMONMH (CTOMKOE CHUKEHUE LIEHTPAIBbHOTO 3pEHUs) U/WIM KOCOTa3us, 4YTo yCyryosseT TpyIHOCTH
3pUTENBHOIO BOCHPUATUS CIA00BUAALIMX OOydaromuxcs. MOHOKYJISPHBIH XapakTep 3peHHs, MUMEIOIIMH MeCTO MpHU aMOJIMONUH, OOYCIIOBIHMBAET
CHIDKEHHE CKOPOCTH M TOYHOCTH BOCHPHATHUS, MOJHOTHI U TOYHOCTH 3PHUTEIBHBIX MNpPEJCTAaBICHUN, MPUBOJUT K BO3HUKHOBEHUIO TPYIHOCTEH B
muddepeHIMaluY HalpaBiIeHU, HECIOCOOHOCTH Tja3a BBIJACNATH TOYHOE MECTOHAXOXKJEHHE OOBEKTa B NMPOCTPAHCTBE, ONPEAEIATh CTEIEHb €ro
yJIAJIEHHOCTH.

HeomHOpOoaHOCTh TPYNIBI CIA0OBUIAIINX OOYYAIOIINXCS JETEPMUHUPYETCS HAIMYHEM Y HUX KaK Pa3IUYHBIX KIMHUYECKHX (HOpM CIIabOBUICHUS
(HapymeHue pedpakiny, IMaTOJNOTHS XPYCTajHKa, TiiaykoMa, 3a00JieBaHUS HEPBHO-3PUTEIBHOTO ammapara ¥ JIp.), Tak U TaKuX 3a00JeBaHMMU, Kak:
BPOXKACHHASI MUOMHS (B TOM YHCJIE OCIOKHEHHAs ), KaTapaKkTa, TUIIEPMETPOIHS BHICOKON CTENEHHU, PETUHONATHS HEOHOIIEHHBIX, YaCTUYHAS aTPOQus
3pUTENBHOIO HEPBa, pa3UyYHble JeGopMaluu opraHa 3peHus u ap. Crabuwinzanus 3puTelbHbIX QYHKIUNA MOXKET ObITh oOecriedyeHa 3a CUeT ydyeTa B
y4eOHO-T103HaBaTEIbHOMN 1eATENFHOCTH KIMHUYECKUX (DOPM M 3pUTENbHBIX JUATHO30B CIA00BUASIINX 00yYarOIUXCS.

HeonHopoaHoCcTh rpymnmbl c1abOBHISAIIMX TaKKe OMpPEeNseTcs BO3pacToM, B KOTOPOM MPOM30ILIO0 HApYIIeHHe (WM YXYIIIeHHe) 3peHus. 3HaueHue
JTAHHOTO (PaKTOpa OTpeNesIIeTCs TEM, YTO BpeMs HapylleHHs (yXy/IIIeHUs) 3peHUs OKa3bIBaeT CYIIECTBEHHOE BIMSAHUE HE TOJIBKO Ha ICUXO(U3NYecKoe
pa3BuTHEe OOydYaroIierocsi, HO W Ha pa3BUTHE y HET0 KOMIICHCATOPHBIX NpOIECCOB. B Hacrosmiee BpeMs B KauecTBE JHIUPYIOIIUX MPHYHH,
BBI3bIBAIOIIMX CIa00BUACHHUE, BBICTYNAIOT BPOKICHHO-HACJIEICTBEHHbIE MpHUUMHBIL. B 3TOl cBsA3u HaOmomaercs mpeoOiagaHue ClaOOBHIALIINX
00ydJaronuxcs, y KOTOPhIX 3peHHe ObLIO HApYIICHO B paHHEM BO3pacTe, U4TO, C OJHOW CTOPOHBI, 00YCIOBIMBAET CBOCOOpa3ne UX MCUXO(U3NIECKOTO
pa3BUTHUS, C APYroi - ompenensieT 0COOEHHOCTU PAa3BUTHUS KOMIIEHCATOPHBIX MEXAaHM3MOB, CBA3aHHBIX C MEPECTPOMKON OpraHu3Ma, peryiupyemMoit
LIEHTPAJIbHOW HEPBHOM CUCTEMOM.



OOyuarommMcsi JaHHOW TPYNIBI XapaKTEpHO: CHIDKEHHE OOIIell M 3pUTEIbHOM paboTOCIOCOOHOCTH; 3aMeieHHOe (OPMHUPOBAHUE IPEIMETHO-
NPaKTUYECKUX [EHCTBUH; 3aMeUIEHHOE OBJAJEHHE MUCHbMOM M UYTEHHEM, YTO OOYCIIOBIMBAETCS HApyIIEHHUEM B3aWMOJICHCTBHUSA 3PHUTEIBHON U
IJ1a30/IBUTaTeIbHON CUCTEM, CHM)KEHUEM KOOPAWHAIMU JABWKCHHUN, UX TOYHOCTH, 3aMEJUICHHBIM TEMIIOM (POPMHPOBAHUS 3PUTEIBHOTO 00pa3a OyKBHI,
TPYAHOCTSMH 3PUTEILHOTO KOHTPOJIS; 3aTPyIHEHHE BBIOJHEHUS 3PUTEIBHBIX 3a/laHHH, TPEOYIOIUX COTJIACOBAHHBIX JABIDKEHHUH TJ1a3, MHOTOKpPATHBIX
IIEPEBOJIOB B30pa ¢ 00BEKTa HA 00BEKT; BOSHUKHOBEHHE TPYAHOCTEH B OBIIAJICHUM U3MEPUTEILHBIMU HABBIKAMH, BBIMIOJIHEHUE 33JaHHH, CBA3aHHBIX CO
3PUTEIIFHO-MOTOPHOW KOOpAWHANNEH, 3pUTEILHO-TIPOCTPAHCTBEHHBIM aHAIN30M U CHHTE30M U JIp.

B ycnoBusx cmaboBuneHus HabOmromaercss OOCIHEHHOCTh YYBCTBEHHOTO OIBITA, OOYCIIOBJICHHAsh HE TOJBKO CHIDKEHHEM (QYHKIUH 3peHHs Hu
Pa3MTUYHBIMH KIMHUYECKUMHU TPOSIBICHUSMH, HO M HEJIOCTATOYHBIM Pa3BUTUEM 3PHTEIILHOTO BOCTIPHATHUS U TICHXOMOTOPHBIX 00pa3oBaHuii.

VY crnaboBuasAmmX HaOIIOAACTCS CHIDKCHHE JBHTAaTENbHOW aKTUBHOCTH, CBOEOOpasne (pU3MYECKOTo pa3BUTHA (HapylIeHHE KOOPAMHAIMU, TOYHOCTH,
o0beMa NBWKCHHUH, HapyIIEHHE COYETAaHUS BUKCHHWH Tja3, TOJOBBI, Tela, PyK W Jp.), B TOM YHCIE TPYAHOCTH (OPMHPOBAHUS JIBUTATEIBHBIX
HaBBIKOB.

[Ipu cnaboBuaeHnn HAOMOJACTCS CBOCOOpa3He CTAHOBIICHHS U MPOTEKAHUS MMO3HABATEIBHBIX MPOLECCOB, YTO MPOSIBIISETCS B: CHIYKEHHH CKOPOCTH M
TOYHOCTU 3PHUTEIBHOTO BOCIPUATHS, 3aMEIJICHHOCTH CTAHOBJIECHUS 3PUTEIBHOrO 00pa3a, COKPALICHHWH M OCIA0JICHHUU DPAa CBOMCTB 3pUTEIHHOTO
BOCIIpHUATHSA (00BEM, IIETOCTHOCTh, KOHCTAHTHOCTh, 000OLIEHHOCTh, N30MPATENLHOCTD U JIP.); CHIDKEHUM TOJHOTHI, LIEIOCTHOCTH 00pa30B, IIHPOTHI
Kpyra oToOpaskaeMbIX IPEIMETOB U SIBIICHUI; TPYAHOCTSX pealn3allii MbICIUTEIbHBIX ONepalnii, B pa3BUTHH OCHOBHBIX CBOMCTB BHUMAHUSI.
CnaloBuIAIIMM XapaKTEPHbI 3aTPyIHEHHs: B OBJIAJCHUU IMPOCTPAHCTBEHHBIMU IPEJICTABICHUSMH, B MPOLIECCE MHUKPO- U MAaKpOOPUEHTHPOBKH, B
CIIOBECHOM OOO3HAU€HHM MPOCTPAHCTBEHHBIX OTHOLICHWH; B (OPMUPOBAHMM MpEACTaBIeHUN o0 ¢opMme, BEIUUYMHE, MPOCTPAHCTBEHHOM
MECTOTIOIOKEHUH TIPEIMETOB; B BO3SMOXHOCTH JUCTAHTHOTO BOCHIPUSATHS M Pa3BUTHS 0030PHBIX BO3MOXKHOCTEH; B TEMIIE 3pUTEIILHOTO aHATN3a.
CnaboBHUIAIIMM XapaKTEepHO CBOEOOpa3ne peYeBOTr0 Pa3BUTHS, POSBIISIONIEECS B HEKOTOPOM CHWKCHHUU JMHAMUKHU M HAKOTUICHUS SI3BIKOBBIX CPECTB,
BBIPA3UTENbHBIX JIBIKCHHUH, CITA00 CBS3HM pEYr C MPEIMETHBIM COAep)KaHuEeM. Y HHUX HaOJr0al0TCsi 0COOEHHOCTH (POPMHUPOBAHUS PEUEBHIX HABBIKOB,
HEIOCTaTOYHBIN 3amac CIIoB, 0003HAUYAIOMIMX TPHU3HAKK TIPEJAMETOB W TPOCTPAHCTBEHHBIC OTHOIICHUS; TPYAHOCTH BepOalM3alny 3PUTEIBHBIX
BIICUATJICHUH, OBJIAZICHUS S3bIKOBHIMH ((OHEMATHUYECKHI COCTaB, CIOBApHBIA 3amac, TpaMMaTHYeCKUH CTpPOH) M HES3BIKOBBIMU (MHMHKA,
NAaHTOMHMMKA, WHTOHAIMA) CPEJACTBaMHU OOIIECHUS, OCYLIECTBICHHS KOMMYHHMKATHBHOM JAEATENBHOCTH (TPYAHOCTH BOCHPUATHS, MHTEPIPETAINH,
IPOAYLIUPOBAHUS CPEJICTB OOILEHHUS).

VY crnaboBuasmux ooydaronuxcsi Ha0Iro1aeTcsi CHUKEeHHe o0IIel Mo3HaBaTeIbHOM aKTUBHOCTH, YTO 3aTPYIHIET CBOEBPEMEHHOE PA3BUTHE PA3IMYHBIX
BUJIOB JIEATENBHOCTH, B TOM YHCJIE CEHCOPHO-NIEPLENTHBHOM, KOTOpas B YCJIOBUSAX CIA0OBHUICHHUS MPOXOTUT MEIJICHHEE IO CPaBHEHHIO C
00yJaromuMucs, He IMEIONITMMH OTPAHUYCHUH 110 BO3MOKHOCTSIM 37I0POBBSI.

Kpome Toro, cmaboBusAIINM XapaKTepHbI TPYAHOCTH, CBSI3aHHBIC C KAYECTBOM BBIIIOJIHIEMBIX JICHCTBUM, aBTOMAaTH3aIlel HABBIKOB, OCYIIECTBICHUEM
3PUTEIIFHOTO KOHTPOJISI HaJl BHITIOHAEMBIMHU ICHCTBUSMH, YTO OCOOCHHO SIPKO MPOSBIIAETCS B OBJIAJCHUN Y4COHBIMH YMEHHUSIMU M HaBBIKAMH.



Y cnaboBUIANIMX OTMEYAeTCs CHUKEHHE YpPOBHS Pa3BUTHS MOTHUBAIMOHHBIN c(ephl, peryasiTOpHBIX (CaMOKOHTPOJIb, CaMOOIICHKA, BOJS) U
pedIeKCUBHBIX 00pa30BaHUi (HAYAJIO CTAHOBICHHS <«SI-KOHIICTIIUMY», Pa3BUTHE CAMOOTHOIIEHUS). Y HHUX MOTYT (OPMHPOBATHCS CIEAYIONTUE
HETaTUBHBIE KA4eCTBA JIMYHOCTH: HEJIOCTATOYHASI CAMOCTOSITEIILHOCTD, OC3bIHUIIMATUBHOCTb, NKIUBEHUYECTRBO.

VY gactu 00y4aronmxcs JaHHOW TPYIIBI CTA00BUICHUE COYETACTCS C IPYTUMU MOPAKCHHUSIMHE (3200JICBaHUSIMH) IETCKOTO OPTaHMU3Ma, YTO CHIKAET HX
00Ty BBIHOCIUBOCTb, ICHXOAMOIIMOHATBHOE COCTOSIHUE, JBUTATEIHHYIO aKTHBHOCTh, 00YCIaBIMBasi OCOOEHHOCTH UX MCUXO(DHU3UIECKOTO PAa3BUTHS.

Ocoovie obpazosamenvHbvle nompeoHocmu

- LIeJIeHaNpaBJIeHHOe o0oramieHne (KOppPEeKIKs) YyBCTBEHHOTO OIbITA 33 CUET Pa3BUTHUS BCEX aHAIM3ATOPOB U 3PUTEIILHOTO BOCIIPUSATHS;

- LIeJICHAMPaBICHHOE PYKOBOACTBO 3pUTEIbHBIM BOCIPHUITHEM;

- paciupenue, 00oraieHue U KOPPEKIHs MPEAMETHBIX U IPOCTPAHCTBEHHBIX MPECTaBlIeHUH, JOPMUPOBAHUE U PACIIUPEHHUE TOHSITHIA;

- LIeJICHANPABICHHOE Pa3BUTUE CEHCOPHO-TIEPLENTUBHON NEATEIHOCTH;

- YHOPSA0OYMBAHUE M OpTraHU3aIUs 3pUTEIIEHON pabOThI ¢ MHOYKECTBOM OOBEKTOB BOCTIPHUSTHS,

- Pa3BUTHE IMO3HABATEIHHON JEATCIILHOCTH CIA00BUSMIIMX KaK OCHOBBI KOMITCHCAITUH, KOPPEKIIUU U IPODUITAKTUKY HAPYIICHHH HMCIOIIUXCS Y
JTAHHOM TPYMIIBI 00YYaIOIINXCS;

- HWCIMONIb30BaHME CHEIHAIbHBIX TPHUEMOB OpraHuU3alud  y4yeOHO-TO3HABATENBHON JIEATENHHOCTH  CIHA0OBUIAMIMX  OOYYaIOUIUXCS
(amropuT™MH3aIMs U Ip.);

- CHUCTEMaTH4YeCKOe U IIeJIeHaNpaBlIeHHOE Pa3BUTUE IOTUYECKUX MMPUEMOB MepepadboTKu yueOHOM nH(OpMALINK;

- obecrieyeHne TOCTYMHOCTH yueOHON HHGOpMAIUU AJIsl 3pUTENFHOTO BOCIIPHUATHS CTa00BUISIIMMU 00Yy4atOIIUMUCS;

- CTpOTMM YyYeT B OpraHu3anud OOy4YeHUsT W BOCHUTAHUs CIA0OBHIASIIET0 OOYyYaromerocs: 3pUTENBHOTO JuarHo3a (OCHOBHOTO H
JIOTIOJTHUTEILHOTO), BO3pacTa W BPEMEHU HAPYIICHHs 3PEHUS, COCTOSHUS OCHOBHBIX 3PHUTENBHBIX (DYHKIIUNA, BO3ZMOXXHOCTH KOPPEKIIMH 3PEHUS C
MOMOIIIBIO ONITUYECKUX CPEACTB M MPUOOPOB, PEKUMA 3PUTEIHHON U (PU3NIECKOI HATPY30K;

- MPEUMYIIIECTBEHHOE WCIOJb30BaHUE WHAMBHUIYATbHBIX IMMOCOOWIA, BBITIOJIHEHHBIX C YYETOM CTEMEHHM W XapaKTepa HapyIIeHHOTO 3pPEHUs,
KJIMHUYECKOW KapTHUHBI 3pUTEIBHOTO HAPYIICHUS;

- y4eT Temna y4eOHo# paboThl c1aboBUASIINX 00YYAIONINXCsl, YBETUUCHHE BPEMEHH HA BBITIOTHEHHUE MPAKTUYECKUX paboT;

- BBEJICHHE B CTPYKTYpPHOE MOCTPOCHHE YpoKa (Kypca) Mpore1eBTUYeCKUX (ITOITOTOBUTENBHBIX ) 3TAIOB;

- BBEJICHUE B COJIepKaHre 00Pa30BaHMs KOPPEKIIMOHHO-PA3BUBAIOIINX KYPCOB;

- MOCTaHOBKA W peanu3aius Ha oO0IIeo0pa3oBaTeIbHBIX YpPOKaX M BHEKIIACCHBIX MEPOMPHSTHIX IEIeBBIX YCTAaHOBOK, HAMPaBICHHBIX Ha
KOPPEKIIUIOOTKIIOHEHU Y B PA3BUTHH U MPO(UIAKTUKY BOSHUKHOBEHUSI BTOPUYHBIX OTKJIOHEHUH;

- aKTUBHOE HUCIOJb30BaHUE B y4eOHO-TIO3HABATEILHOM IPOIIECCE PEeUYM KaK CPEe/ICTBA KOMIIEHCAIIMU HAPYIICHHBIX (YHKIIHM, OCYIECTBICHHUE
CIeIUaILHOM paOOTHI 1O KOPPEKIIUN PEUEBBIX HAPYIICHHH;

- LIeJIeHanpaBieHHOe (OPMUPOBAHNE YMEHUI U HABBIKOB 3pUTEIHHON OPUEHTHUPOBKU B MUKPO M MaKPOIPOCTPAHCTBE;

- [IeTIeHanpaBIeHHOE (POPMUPOBAHUE YMEHHI U HABBIKOB COITMAILHO-OBITOBON OPUEHTHPOBKH;



- CO3/IaHHE YCJIOBUU JIJISl Pa3BUTHUS Yy CIA0OBUASIINX 00yUalOIUXCsl MHUIIMATUBBI, TI03HABATEIBHON U 001l aKTUBHOCTH, B TOM YHCJIE 32 CUET
IPUBJICYEHMS] K YIACTHIO B PA3JIMYHBIX (JOCTYIHBIX) BUAAX ACSITEIbHOCTH;

- pa3BUTHUE U KOPPEKIUsI KOMMYHUKATUBHOM JESITEIbHOCTH;

- (huznueckoe pa3BUTHUS CIA0OBUASALIMX C YUETOM €ro CBOeoOpa3us U MPOTUBOIIOKA3aHUM MTPU OIIPEIeIEHHBIX 3a00JICBaHHSX;

- KOPPEKIUs HapYIIEHUH B IBUTATEIBHOM chepe;

- IoJI/Iep>KaHre U HapalluBaHKUe 3pUTEIbHON pab0TOCIOCOOHOCTH cabOBUIAIIET0 00yYaroIIerocst B 00pa3oBaTeIbHOM MPOIECCE;

- o iep>KaHre NCUX0(U3NUECKOT0 TOHYCA CI1a00BUISAIINX;

- LIeJICHANPABICHHOE Pa3BUTHE PETYISTOPHBIX (CAMOKOHTPOIb, CAMOOIICHKA) U pe(pIeKCUBHBIX (CAaMOOTHOIIEHHE) 00pa30BaHUIl;

- akTHBHOE oOoraleHue (KOppeKIrs) COUaILHOrO OMbITa CIA00BUIAIIETO 00YYaIOIIETOCs.

Jliist u3ydenwust Onosiornu Ha 6a30BOM YpOBHE cpeltHero obmiero oopasoBanus orBoautcs 68 gacos: B 10 kinacce — 34 gaca (1 gac B Hegenio), B 11
Kkiacce — 34 gaca (1 gac B Heeno).

Jis kaxaoro Kiacca MPEeayCMOTPEHO pe3epBHOE y4eOHOE BpeMs, KOTOPOE MOKET OBITh HCIIOIB30BAHO YYACTHUKAMH OOPa30BATEILHOTO
mporecca B 1ensx (GOpMUPOBAHUS BapHATHUBHOW COCTaBIISIIONICH 00pa3oBaTeNbHOTO MpoIlecca M paclpeieiseTcss YUUTeleM B paMKax KalleHIapHO-
TEMaTHU4eCcKoro miuaHupoBaHus. [Ipu 3Tom obs3arenvHas (MHBapHaHTHAs) 4acTh COAEpKaHHUS MpeaMeTa, yCTaHOBIEHHas pabodeil mporpammoin, u
BpEMsi, OTBOJIUMOE Ha €€ U3yueHHue, JOJDKHBI ObITh COXPaHEHBI TOTHOCTHIO.

BocnurarensHbli moTeHMan npeamera «buonorus»
B cootBercTBHUM ¢ [IporpamMmoil BOCIUTaHUS PEATU3YETCs Yepes:

1. IlpuBneyeHre BHUMaHUS O0y4arONINXCsA K IIEHHOCTHOMY acleKTy M3y4yaeMbIX Ha YpOKaX sSBICHUH, OpraHU3aIMio UX padOTHl ¢ OTydyaeMon
Ha YPOKE€ COIHAJIBHO 3HAYUMOU HH(i)OpMaHPIeﬁ — WHUIHUUPOBAHUEC €C O6CY)K)ICHI/I$[, BBICKA3bIBAHUA yYalllUMHCA CBOCIr0O MHEHUSA IO €€ ITOBOAY,
BbIPa0OTKH CBOET0 K HEl OTHOIIEHUS;

2. JIeMOHCTpAaIHI0 00YYarOIIMMCS IPUMEPOB OTBETCTBEHHOTO, TPAYKIAHCKOTO MOBEACHMSI, TPOSBICHUS Y€TIOBEKOIIOOUS U JOOPOCEPACUHOCTH,
ucpes 1'[02160[) COOTBETCTBYIOIIMX TCKCTOB AJIA YTCHHA, 3aJia4 JJIA pCUHICHUA, HpO6J’IGMHBIX CI/ITyaI_[I/II\/’I JJISA O6CY)K)1€HI/I$[ B KJIacce,

3. [IpuMeHeHre Ha YPOKaxX MHTEPAKTUBHBIX (hOpM pabOThI C 00YUYAIOIIMMHUCS: HHTEIUICKTYAIbHBIX UTP, CTUMYIHPYIOIINX MO3HABATEIbHYIO
MOTHUBAIIUIO 06yqafo1m/1x05{; JAUOAKTHYCCKOIo T€aTpa, rA€ MOJY4YCHHBIC Ha YPOKC 3HAHUA O6BIl'”pI)IBaIOTC$[ B T€aTpaJIbHBIX ITOCTAHOBKAX;
JIMCKYCCHI, KOTOPBIE JAIOT 00YYaIOIIMMCSl BO3MOXXHOCTh MTPHOOPECTH OIBIT BEACHUSI KOHCTPYKTHBHOTO TMAJIOTa; TPYIIIOBOM pabOTHI HITH
paboTHI B ITapax, KOTOPBIC ydaT 00y4aromuxcsi KOMaHIHON paboTe ¥ B3aMMOJICHCTBUIO C IPYTUMH 00y4YaIOIIUMHUCS;

4. I/IHI/II_II/II/IPOBaHI/IC " NOAJACPIKKY HCCHGHOB&TGHBCKOﬁ ACATCIIbHOCTU 06yan0H1chs1 B paMKax pcajindalluid UMW MHAUBUAYAJIbHBIX U I'PYIIIIOBLIX
UCCIIEIOBATEIBCKUX MPOCKTOB, UYTO JaeT 00yYarOIIUMCS BO3MOXKHOCTD TPUOOPECTH HABBIK CAMOCTOSITEIILHOTO PEIICHHUST TEOPETHIECKOM



po0JIeMbl, HaBbIK TEHEPUPOBAHUS U O()OPMIIEHUS] COOCTBEHHBIX UIEH, HABBIK YBAXUTEIBHOIO OTHOIIEHUS K YYKUM UM, OPOPMIICHHBIM B
paboTax Ipyrux uccieoBaTeneil, HaBbIK MyOIMYHOTO BBICTYIUICHHS MIEPe]] ayAMTOPHEH, apryMEHTUPOBAHUS M OTCTAMBAHUS CBOCH TOUKH
3pEHus.



COJEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buosiorusi kKak Hayka.
buonorust xak Hayka. CBs3b OMOJOTMH C OOUIECTBEHHBIMH, TEXHUYECKUMHU W JPYTMMH €CTECTBEHHBIMH HaykKamu, (Quiocoduei, 3TUKOM,
ACTETUKOM U IpaBoM. Poss Guonoruu B popMUpoBaHUN COBPEMEHHON HayYHOU KapTHHBI Mupa. Cructema OMOJIOTHYECKUX HAYK.

MeTozpl MO3HAHUS XKUBOW TPUPOIBI (HAOIIOJCHUE, SKCIIEPUMEHT, OMKMCAHHE, U3MEpEHHEe, KiIacCU(pUKaIs, MOJCIUPOBAHUE, CTATUCTHUECKAsS
00paboTKa JaHHBIX ).

JdemoncTpanum:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbuos, /Ix. Yorcon nu @. Kpuxk.

Tabmuubt 1 cxembl: «MeTObI TTO3HAHUS KUBOW PUPOIBD.

JlabopaTopHble 1 NpakTHYeCKHEe PadoThI:

[Tpaktuyeckas padoraNe 1. «Mcnonab30BaHUE PAa3TUYHBIX METOJIOB MPH U3YUYEHUH OMOJIOTMUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl M UX OPraHU3AIUSA.

JKusble cucrembl (OMOCUCTEMBI) KaK IIpeaMeT u3yueHust Ouoaoruu. OTInuue )KUBBIX CUCTEM OT HEOPTaHUUECKOM MPUPOIBI.

CpoiicTBa OuocucTeM M HX pa3HOOOpa3ue. YPOBHU OpraHu3allMd OMOCHCTEM: MOJIEKYJSPHBIM, KIETOYHBIM, TKaHEBbIM, OpraHU3MEHHBIH,
HOMYJSIIIMOHHO-BUIOBOM, YKOCUCTEMHBIH (0MOTe01eHOTHYECKHIT), OnoChepHBbIil.

JdemoncTpanum:

Tabmuie! u cxeMbl: «OCHOBHBIE TPU3HAKY )KU3HUY, «Y POBHU OpraHU3alUH KUBON IPUPOIBD).

O6opynoBanue: moaens Mosekybl JJTHK.

Tema 3. XumMu4ecKkuii cOCTaB U CTPOCHHE KJIETKH.

XHUMHUYECKUH COCTaB KIETKU. XMMHUECKHUE MIEMEHTBI: MAKPOAJIEMEHTBI, MUKPO3JIEMEHTHI. BoJla 1 MUHEpaJIbHBIE BEILIECTBA.

OyHKIIUY BOJBI 1 MUHEPAJIbHBIX BelIeCTB B KieTke. [lognepkanne ocMoTHueckoro 6anaHca.

benku. CoctaB u crpoenue OelKOB. AMHUHOKHCIOTHI — MOHOMEpbI OenkoB. He3ameHuMble M 3aMEHMMblE aMHHOKHMCIOTHI. AMHUHOKHCIOTHBIN
cOCTaB. YPOBHHU CTPYKTYphl O€JIKOBOM MOJEKYJbl (epBUYHAs, BTOPUYHAS, TPETHYHAS M YETBEPTUYHAS CTPYKTypa). XMMHUYECKHUE CBOMCTBA OEJIKOB.
buonornueckne QyHKIMN OEIKOB.

®depmeHThI — Orosornueckue Katanu3aTtopbl. CTpoeHne (pepMeHTa: aKTUBHBIN IIEHTp, cyOcTpaTHas crienupuaHocTh. KodepmenTsl. ButamuHsl.
Otnnuns (pepMEHTOB OT HEOPTaHHMUYECKUX KaTalln3aTOPOB.

VYrneBonapl: MOHOcaxapuabl (TJIIOKO03a, pubo3a M JIe30KCHUpHO03a), Arcaxapuibl (caxaposa, JIAaKT03a) W TOJMcaxapuasl (Kpaxman, TJIMKOTEH,
HeJuTIo03a). buonornueckue GyHKIIUN YTIIEBOIOB.



Jlunuaer: Tpurnuuepuabl, Gochonunuasl, crepouasl. ['uapodunsHo-ruapodoOHbie cBoiicTBa. bronornueckue GyHkiuu aunuaoB. CpaBHEHUE
YTJIEBOAOB, OCJIKOB U JIMIIUIOB KaK HCTOUHUKOB SHEPTHH.

Hyxneunossie kucnotel: JJHK u PHK. Hykneotunsr — MoHoMepsl HyKiaenHOBBIX KucioT. Ctpoenune u ¢pynkuun IHK. Ctpoenune u ¢pyHkumun
PHK. Buast PHK. AT®: ctpoenue u GyHKIIHH.

HuTonorus — Hayka o kietke. Kietounas Teopus — npuMep B3aUMOACUCTBUS HJIeH U ()aKTOB B HAYYHOM IMO3HAHUH. METOIbI N3YUEHUS KIIETKU.

Knerka kak nenoctHas xuBas cucrema. OOLie Npu3HaKky KJIETOK: 3aMKHYTas HapyxkHas memOpana, Mosiekynbl JIHK kak renernueckuii anmnapar,
CUCTeMa CHUHTe3a Oelka.

Tunsl KIETOK: dyKapuoTHYecKas W MHpokapuotudeckas. OcoOEHHOCTH CTPOEHUS MPOKApHOTHUEeCKOW KieTku. KiierouHass cTeHka OakTepwid.
CtpoeHue 3ykapuoTuueckoil kinetku. OCHOBHBIC OTIMYUS PACTUTEIHHOMN, )KUBOTHOM U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpHI KJIETOK — KJIETOYHAsl CTEHKA, TIIMKOKAJIHMKC, MX (QyHKuuH. [lnazmatnueckas memOpaHa, e€ CBOWCTBA M (DYHKITHH.
Huronnasma u e€ opranouasl. OnHomemOpanHble opranou bl kiaetku: JIIC, anmapar ['osnbxu, nu3ocomsl. [1onyaBTOHOMHBIE OPraHOUABI KJIETKU:
MUTOXOHJIpUH, IIacTUAbl. IIpoucxoxnenne MUTOXOHAPUIN K 1uiacTuA. Buasl ninactun. HememOpaHHble OpraHouabl KIETKU: puOOCOMBI, KJIETOUHBIN
LEHTP, LEHTPUOJIU, PECHUYKH, KI'YTUKU. DYHKIUN OpraHOU0B KJIETKU. BkitoueHus.

SAnpo — peryasTopHslii neHTp kieTku. CTpoeHue sipa: saepHas 000JI04Ka, KapuoIiia3Ma, XpOMaThH, SAPIIIKO. XPOMOCOMBI.

TpaHCIIOpT BEIIECTB B KIIETKE.

Jdemoncrpanuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. lllBann, M. lllneiinen, P. Bupxos, JIx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankinun, K. M. bap.

Huarpammsbl: «Pacnipeaenenne XuMHYECKHUX 3JIEMEHTOB B HEXKUBOUM MIPUPOJIe», «Pacnpenenenne XuMHUYECKUX 3JIEMEHTOB B JKMBOW MTPUPOJIEN.

Tabmuel u cxemsl: «llepuonnyeckas TaOnuIa XUMHUYECKUX 3JIEMEHTOBY», «CTpoeHHE MOJEKyNbl BoIbl», «buocunTe3 Oenka», «CtpoeHue
MoJieKynbl 0enka», «Ctpoenue pepmenta», «Hyknennossie kucnotbl. JJHK», «Ctpoenne monexkynsl AT®», «CTpoeHne 3ykapHMOTHUECKOW KIIETKU»,
«CTpoeHue )KUBOTHOM KJIETKN», «CTpOEHHE pAaCTUTEIBLHON KIETKH», «CTpOCHHE MPOKAPUOTUUECKOUN KIETKN», «CTpOCHUE A1pa KIETKU», «Y TJI€BOABIY,
«JIunuaey.

OO6opynoBaHue: CBETOBOW MHKpPOCKOI, OOOpyAOBaHHE JJs MPOBEIACHUA HaONIONEHUH, H3MEpeHHH, 3KCIEPUMEHTOB, MHUKPOIpPENnapaTsl
pPacTUTEIBHBIX, )KUBOTHBIX U OaKTEPUATHHBIX KIETOK.

JlabopaTopHble U NpaKkTHYeCKHe padoThI:

JlaGopatopHas pabota Ne 1. «/3yueHne KaTaIMTHYECKOM aKTUBHOCTH (PEPMEHTOB (Ha MPUMEpe aMUIIa3bl UITU KaTaiaas3bl)».

JlaboparopHas padota Ne 2. «3ydyeHue cTpOeHuUs KJIETOK PAaCTEHUH, )KUBOTHBIX U OaKTepuil 0] MUKPOCKOIIOM Ha TOTOBBIX MUKpOIMpenaparax u
UX OIHCAHHEN.

Tema 4. ' KuznenessTeJLHOCTDL KJIETKH.

OOMeH BemecTB, WM METa00IU3M. ACCUMIUIAIMS (TUIACTUYECKU OOMEH) M TUCCUMIUISINS (SHEPTeTHUECKUi OOMEH) — JBE€ CTOPOHBI €TMHOTO
npoiiecca merabonnsma. Poib 3aKOHOB COXpaHEHUS BEIIECTB U YHEPTUHU B IOHUMaHUHN MeTa00Inu3Ma.



Tunsl oOMeHa BemiecTB: aBTOTpodHBIHN U rerepoTpodHbIil. Poibs pepMeHTOB B 0OMEHE BELIECTB U NMPEBPAILEHUU SHEPTUU B KIIETKE.

®orocunte3. CreroBast u TeMHOBasi (a3el poTocunTeza. Peaknun gorocunreza. DpdextuBHOCTh (PoTOCHHTE3a. 3HAUECHUE (POTOCHHTE3A IS
KHU3HHU Ha 3emuie. Bimsinue ycnoBwuii cpesipl Ha HGOTOCHMHTE3 U CIIOCOOBI TOBBIIICHHS €0 MPOIYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHA.

XeMOocHHTEe3. XEeMOCHHTE3UPYIolIe OakTeprn. 3HaYeHNE XEMOCHHTEe3a [l KU3HHA Ha 3eMIIe.

DHepreTuyeckuii 0OMeH B KJIeTKe. Paciieniienne BemecTs, BbACICHUE U aKKYMYJIMPOBaHUE SHEPTHH B KJIETKE. DTalbl YHEPTeTHIECKOro 0OMeHa.
I'mukomus. bpoxenune u ero Bunbl. KucinopogHoe oxkucienue, wid KieTodyHoe abixaHue. OkuciautenbHoe ¢ochopuiupoBanue. IHPeKTUBHOCTH
SHEPreTUIecKoro oOMeHa.

Peakuuu marpuunoro cunresa. ['enernueckas nnpopmanus u JIHK. Peanuzanus renetrnueckoit nHGopMauu B KJIeTKe. [ eHeTHueckuii Ko 1 ero
cBoiictBa. Tpauckpunims — marpuunblii cunte3 PHK. Tpancnsauus — O6uocunTe3 Oenka. Dtambl Tpanchsuuu. KomupoBaHue amMuHOKHCTOT. Poib
pubocom B OmocuHTe3e OenKa.

Hexnerounsie ¢hopmer xu3Hu — Bupychl. Mcropus otkpeitus BupycoB (/. W. MBanoBckuii). OCOOEHHOCTH CTPOCHHS W KHU3HEHHOTO IIHKJIA
BUpycoB. bakrepuodaru. bone3Hu pacrteHuii, >KMBOTHBIX U YEJIOBEKa, BbI3bIBaeMble BHpycamu. Bupyc ummyHopeduuura yenoseka (BUY) —
B0o30ymuTens CITM/]a. O6paTHast TpaHCKpHIIHS, peBepTa3a U MHTerpasa. [IpodriakTuka pacpocTpaHeHUs BUPYCHBIX 3a00ICBaHUH.

Jdemoncrpanuu:

[Toptpetsr: H. K. Konsnos, . 1. UBanosckuii, K. A. Tumupsizes.

Tabmuubl u cxemsl: «Tumel nuTaHus», «Merabonusm», «MUTOXOHIAPUA», «DHEpreTudyeckut oOmeH», «Xiopomaact», «DdoTocuHTe3Y,
«Ctpoenune JIHK», «Ctpoenue u ¢yHKIMOHMpOBaHUE reHay, «CuHTe3 Oenka», «l'eHeTnueckuit kom», «Bupycs», «baktepuodaru», «CtpoeHue u
*ku3HeHHbIH nuki Bupyca CITM/a, 6akrepuodara», «Penmukamms JJHK».

O6opynoBanue: moaenu-antuinkanuu «Y apoerue JJHK u tpanckpunims», «buocunres 6enka», «CTpoeHue KJIeTKu», Moaelb cTpykTypsl JTHK.

Tema 5. PasMHoKeHHe U MHANBHIYAJIbHOE PA3BUTHE OPraHU3MOB.

KneTounslii 1uki, WM >KU3HEHHBIM nukin kietku. WHTtepdaza u murtos. Ilponeccsl, mporekatonue B mHTepdasze. Permmukanus — peaxuus
marpuuHoro cuHTe3a JHK. Ctpoenune xpomocoMm. XpOMOCOMHBI Ha0Op — KapHOTHM. JMIIOWAHBIA M TaljJoOWAHBII XPOMOCOMHBIE HAOOPBI.
Xpomatugsl. LluTonorndyeckre OCHOBBI pa3MHOXKEHHS U HHAUBUAYAIBHOTIO Pa3BUTHS OPTaHNU3MOB.

Jenenune knetku — Muto3. Craaun muto3sa. [Iporeccsl, poucxoasaine Ha pa3HbIX CTaAUSIX MUTO3a. bUONIOrnuecknii CMbICI MUTO3A.

[Iporpammupyemasi rudesb KJIETKH — alonTo3.

@opMbl pa3MHOXKEHHsI OpraHM3MOB: Oecroyioe M MoJoBoe. Bujbl Oecrnonoro pa3MHOMKEHHs: JIeI€HHEe HaJaBOE, IOYKOBAHHWE OJHO- W
MHOTOKJIETOYHBIX, CIOPOOOpa3OBaHNe, BEreTaTUBHOE pa3MHOKeHUE. VICKyCCTBEHHOE KIIOHMPOBAHNE OPTaHU3MOB, €r0 3HaYeHHE ISl CEeIeKIUH.

[TonoBo€ pa3MHOKEHHUE, €T0 OTIIMYUS OT OECIONOrO.

Meiio3. Ctaguu meito3a. IIpoueccsl, mpoucxoadimue Ha craausx Mmenosa. [loBenenue xpomocom B menose. Kpoccunrosep. buonornueckuii
CMBICJI ¥ 3HAYE€HHE Meio3a.



["ameTorenes — npouecc 00pa3oBaHUs IOJOBBIX KJIETOK Yy >KMBOTHBIX. Il0OBBIE Kee3bl: ceMEHHMKH M ssmdyHuKd. OOpa3oBaHME U pa3BUTHE
MOJIOBBIX KJIETOK — rameT (CIepMaTo30ui, SHIEeKIeTKa) — crepMaTtorene3 M oBoreHe3. OCOOCHHOCTH CTPOEHHs SUIEKIETOK U CIIEPMaTO30UIOB.
OnmnogorBopenue. Ilaprenorenes.

WuauBuayanbHoe pa3BuTHE (OHTOreHE3). OMOpPHOHAIBHOE pPa3BUTHE (IMOpHoreHe3). JTambl 3MOPUOHAIBHOTO PA3BUTHS Y IMO3BOHOYHBIX
KUBOTHBIX: JApOOJIEHUE, racTpyisiuus, opranoreHe3. IloctamOpuoHanpHOE pa3BuUTHE. THMBI NOCTIMOPHOHAIBHOTO PAa3BUTHSA: IMPSAMOE, HEMPSAMOE
(munHOYHOE). BausiHue cpesbl Ha pa3BUTHE OPraHU3MOB, (AKTOPbI, CIIOCOOHBIE BBI3bIBATH BPOXKIEHHbBIE YPOICTBA.

Poct n passutue pactenuii. OHTOreHe3 IBETKOBOIO PACTEHUS: CTPOCHHE CEMEHH, CTAIUH Pa3BUTHUA.

JeMoHcTpanum:

TaGnuubl u cxembl: «POpMbI pa3MHOXKEHHUS OPraHU3MOBY, «/IBOMHOE OIJI0OOTBOPEHHE Y LIBETKOBBIX pacTeHUil», «BereraruBHOe pa3MHOXKEHHE
pactenuii», «/lenenue kierku Oaxrepuity, «CTpoeHHE MOJOBBIX KIETOK», «CTpoeHue XpoMocombly, «Kietounbrii muki», «Pemmmkamus JHK»,
«Muto3», «Meito3», «lIpsimoe u HenpsMoe pa3BUTHEY, «]'aMeToreHe3 y MIeKONUTAIOIMIUX U YyelloBeKa», «OCHOBHBIE CTaIUH OHTOI'€HE3a».

O6opynoBaHue: MHKPOCKOI, MuKpornpenaparbl «CriepMaTo30UIbl MIIEKOIUTAIOUIEr0», «SIHnekiaeTka Miekonurawoomero», «Kapuokunes B
KJIETKaX KOpeIIKa JIyKay, MarHATHasI MOJIeb-amuiukanus «/lenenne kinetkny», moxens JJHK, Mogens MeTadazHoit XpoMOCOMBI.

JlabopaTopHble U IpaKTHYeCKHe padoThI:

JlaGopatopHas pabota Ne 3. «HaOnroneHue MuTo3a B KJIeTKaX KOHUMKA KOPEIIKa JIyKa Ha TOTOBBIX MUKpOIpenapaTax».

JlaGopatopHas pabota Ne 4. «/3yueHne CTpOEHNUs MOJIOBBIX KIETOK Ha TOTOBBIX MUKpOIIpenaparax.

Tema 6. HacsieqcTBeHHOCTh H H3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3agaun renetuku. Mictopust pa3BUTHS reHETHKU. Poib IUTONOrMM U SMOPUOJIOTHN B CTAHOBJIEHUM MeHETHKHU. BKian poccuiickux u
3apyOexHBIX YYEHBIX B pa3BUTHE N€HETHKU. MeToabl T€HETUKH (TMOPUI0IOTrHUYECKUM, IUTOT€HETHYECKUM, MOJIEKYIsIpHO-TeHeThUecKuii). OCHOBHbIE
TE€HETUYECKNE MOHATHA. | eHeThYecKash CMUMBOJIMKA, UCIIONIb3yeMas B CXEMax CKPEIIMBaHU.

3aKOHOMEPHOCTH HacJIeJOBaHMsI MPU3HAKOB, ycTaHOBIEHHbIE ['. MeHnaeneM. MoHOrnOpuaHOe cKpelrBaHue. 3aKoH eIuHOo-00pa3us ruOpuoB
nepBoro nokosieHus. IlpaBuno noMuHUpoBaHMsl. 3aKOH pacllielVIeHHs] IPU3HaKoB. [ unore3a unctorsl rameT. [1o1HOE M HEMOIHOE JOMUHUPOBAHUE.

JurubpuaHoe CKpeuiBaHMe. 3aKOH HE3aBUCHMOIO HAaCleJOBaHUS TNpPHU3HAKOB. LlUTOreHeTHueckue OCHOBBI JUTHOPHIIHOTO CKPEUIMBAHMUS.
Amnanuzupyroniee cKpeuBanue. Vcrnonp3oBaHne aHaATU3UPYIOIIEro CKPEIMBAaHUs IS ONPeIeNIeHUs] TEHOTUIIa OCOOH.

CueruieHHoe HacienoBaHue npuszHakoB. Pabora T. Moprana no crenjieHHOMY Hacjel0BaHUIO reHOB. HapyIienue cuierieHus reHoB B pe3ynbTaTe
KPOCCHUHIOBEpa.

XpOMOCOMHAasI TEOPHS HACIEACTBEHHOCTH. [ eHeTHYeCKne KapThI.

['eHeTnka mona. XpOMOCOMHOE OIpeAeNeHUE IoyIa. AyTOCOMBI M IIOJIOBBIE XPOMOCOMBI. I'OMOraMeTHple M T€TepOraMEeTHBIE OPraHU3MBI.
HacnenoBanve Npu3HaKoB, CLEIICHHBIX C ITOJIOM.



N3meHunBOCTh. Bubl H3MEHYMBOCTH: HEHACIIEICTBEHHAs U HAcleICTBEHHAas. PoJib cpeibl B HEHACIIEICTBEHHON N3MEHYMBOCTH. XapaKTEPUCTUKA
MOIU(UKAIIMOHHONW M3MEHUMBOCTU. BapualMoHHBIA P U BapuanuoHHas kpuBas. Hopma peaknuu npusHaka. KonmuecTBeHHBIE W KadeCTBEHHBIC
MpHU3HAKU U X HopMma peakiuu. CBoHCTBAa MOIU(PUKAIIMOHHONW U3MEHIMBOCTH.

Hacnencreennasi, uiu reHOTUNIMYECKAs, U3MEHUYUBOCTh. KOMOMHATHBHAS M3MEHUYUBOCTh. Mei03 U MOJIOBOH MPoIiecC — OCHOBAa KOMOMHATHBHON
U3MEHYMBOCTH. MyTalmoHHas W3MEHYHBOCTh. Kiaccudukais MyTanuii: T€HHbIC, XPOMOCOMHBIC, T€HOMHBIC. YacToTa W NPUYMHBI MYTAIUU.
Myrarennsie GpakTopbl. 3aKOH TOMOJIOTMYECKHX PSJIOB B HacleAcTBeHHON n3MenunBocty H. 1. Basuiona.

BHesinepHas HacneACTBEHHOCTh U U3BMEHUYNUBOCTb.

['enetuka uenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJAbI T€HETHKH YEJIOBEKA: TI'€HEaJOTMYECKHil, ONM3HELOBBIA, MTOr€HETUYECKU,
OMOXMMHYECKHIA, MOJIEKYJIIpHO-TeHeTHUeckuil. COBpeMEHHOE OIpe/ielieHle TeHOTUIIA: TOJIHOTEHOMHOE CEKBEHHPOBAHHE, T€HOTHUIIHUPOBAHUE, B TOM
guciie ¢ momotpio [11[P-ananu3a. HacnencrBennbpie 3a00IeBaHUS YeJIOBEKa: TeHHbIC 00JIe3HU, OOJIE3HU C HACIICICTBEHHOW MPEAPACIIONOKEHHOCTHIO,
XpoMocomHbIe Oosie3Hu. ComMarvueckue M reHepaTuBHble MyTauuu. CTBOJIOBBIE KJIETKH. [IpuHIMIBI 310poBOro oOpas3a KU3HMU, TUATHOCTUKH,
PO UIAKTUKY U JICUCHUS] TEHETHYECKHUX 00sIe3He. MeqKo-TeHeTHIeCKOe KOHCYIbTHPOBaHKE. 3HAUCHUE METUIIMHCKON TEHETUKU B TIPEIOTBPAIICHUH
Y JICYEHUH T€HETHUUYECKUX 3a00JIeBaHUI YeI0BeKa.

Jdemoncrpanuu:

[Toptpetst: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodees-Pecosckuii, H. . BaBuios.

Tabmuie! 1 cxembl: «MOHOTHOPHIHOE CKPEUTUBAHUE U €T0 IIMTOTEHETHUECKasi OCHOBaY, «3aKOH PACIIEIUICHUS U €r0 IIUTOTeHETUYECKasi OCHOBAY,
«3aKoH YHCTOTHI TameT», «JlurubpumHoe ckpeumBaHuey», «lluTomorudyeckre OCHOBBI TUTHOPHIHOTO CKpemlMBaHUs», «Meio3y, «B3zanuMonelicTBue
aJUIeTTbHBIX T€HOBY, «[ €HeTHYeCKrne KapThl PAaCTCHUH, )KMBOTHBIX M YellOBeKa», «[ eHeTrka moiia», «3aKOHOMEPHOCTH HACIEOBaHUs, CIEIJIEHHOTO C
nosiom», «KapuoTumel 4enoBeka U KUBOTHBIX», «BuIbl u3MeHYUBOCTHY, «MoaudukanmonHas U3MEHUYMBOCTH», «HacnemnoBanue pesyc-haxkTopay,
«"eneruka rpymm KpoBu», «MyTallMOHHAsE U3MEHYHUBOCTHY.

Ob6opynoBanue: Mojenu-anmiankanuu «MoHorubpuaHoe ckpemuBanue», «HemomHoe poMuHupoBaHuey», «JUruOpHuIHOE CKpelIMBaHUEY,
«[IepekpécT XpoMOCOM», MHKPOCKON M MHKpompemnapar «Jlpo3oduna» (Hopma, myranuu (OpMbI KPBUIBEB M OKpacku Tena), repOapuii «l opox
IIOCEBHOM».

JlabopaTopHbIie U NpaKkTHYeCKHe PadoThI:

JlaboparopHass pabota Ne 5. «l3ydeHue pe3ynbTaTOB MOHOTHOPHAHOTO W JUTHUOPHUIHOTO CKPEIIMBaHUS Y APO30GHIBl HAa TOTOBBIX
MUKpOIpenaparaxy.

JlabopaTtopHnas padota Ne 6. «3ydenne MmoaupuKkanmoOHHON U3MEHUYNBOCTH, TOCTPOSHUE BAPUAITMOHHOTO PsJia U BApUAITMOHHOW KPUBOW».

JlaGopaTtopHnas pabota Ne 7. «AHanu3 MyTarnuil y 1po30( bl Ha TOTOBBIX MUKpPOIIpEnapaTaxy.

[Tpaktuueckas padota Ne 2. «CocTaBlieHHE U aHATU3 POJIOCIOBHBIX YEIIOBEKAY.

Tema 7. Cesekuiust opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.



Cenexuus Kak HayKa U mpoiiecc. 3apokJIeHue CelIeKINK U fomMectukanus. Yuenue H. 1. BaBuioBa o neHTpax nIpoucX0oxkIeHus: 1 MHOT0OOpa3us
KYJIbTYPHBIX pacTeHUU. LIeHTpbl IPOUCXOKAEHUS TOMAILIHUX )KUBOTHBIX. COPT, IOPOAA, IITAMM.

CoBpeMeHHbIE METOABI celeKUuu. MaccoBbli M MHAMBHUAYAJIbHBIM OTOOpPHI B CENEKLUMM pPAacTEHUH M JKUBOTHBIX. OLEHKa 3KCTepbeEpa.
bnuskopoacTBeHHOEe ckpenBanue — UHOpuAMHT. Yncras nuHusa. CKpelmBaHue YUCTHIX JUHUHN. ['eTeposuc, uinn rubpuanas cuia. HepoacrBenHoe
cKkpeuuBanue — ayropuauHr. OtaanéHHas rulOpuausanus u e€ ycrnexu. MCKycCTBEHHBIM MyTareHe3 M MOJy4eHHE MOJUILIONIOB. JlOCTHXKeHUS
CEJIEKLIUH PACTECHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buoTtexHonorus kak oTpacib MPOU3BOJCTBA. ['eHHas HHXKeHepusa. DTtambl co3iaHus pekomOuHantHoi JIHK u TpaHCreHHBIX OpraHu3MOB.
Knerounas wumxenepus. Kiierounble KyabTypbl. MHKpOKJIOHAIBHOE pa3MHOXKEHHE pacTeHuid. KioHuMpoBaHHE  BBICOKONPOIYKTHUBHBIX
CEJIbCKOXO03SUCTBEHHBIX OPraHU3MOB. JKOJIOTHYECKUEe U dTuYecKkue mpodaembl. MO — reHeTndecku MOAU(PHUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpauu:

[Toptpersr: H. Y. BaBuinos, 1. B. Muuypun, I'. 1. Kapneuenko, M. @. I1BaHOB.

Tabmuubl u cxembl: kKapta «L[eHTpBI MPOUCXOXKICHUS U MHOT000pasusi KyJIbTYPHBIX pacTeHHit», «llopoapl moMamHuX XHUBOTHBIX», «Copra
KYJIBTYPHBIX pacteHui», «Otnanéunas rudpumusanus», «Pabotel akamemuka M. ®@. HpanoBay, «llomummonmus», «OOBEKTBI OMOTEXHOJIOTHN,
«Kierounsle KyapTypsl U KIOHUpOBaHHUE», «KOHCTpyHMpOBaHNE U IEPEHOC FEHOB, XPOMOCOM.

ObopynoBaHue: MyJISKU TUI0/I0B M KOPHEIUIOA0B TUKUX (JOPM M KYJIBTYPHBIX COPTOB pacTeHui, repdapuii «CeabCKoX035iICTBEHHbIE PACTEHUS».

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

OKcKkypcuss«OCHOBHBIE METOJbI M JIOCTHXKEHHS CENEeKIUMU pacTeHUH M KMBOTHBIX (HA CEJEKIHOHHYIO CTaHIUIO, IJIEMEHHYI (epmy,
COPTOUCIIBITATEIbHBIA YUaCTOK, B TEIUIMYHOE XO35HCTBO, 1a00paTOPUIO arpOyHUBEPCUTETA WIM HAYUYHOTO LIEHTPA)».

11 KJIACC

Tema 1. IBoIIOLIHOHHASA OMOJIOTHS.

[IpennoceiIku BOZHUKHOBEHHUS SBOJIOIMOHHON TeOpUU. DBOJIOIMOHHAS TEOpUs U €€ MECTO B OMONIoTUU. BrusHue 3BOTIONMOHHON TEOPUH Ha
pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CsugerenbcTBa 3BONOIMU. [laneoHTonornyeckue: Mociaea0BaTeNbHOCTh MOSBICHUS BUAOB B MAJCOHTOJIOTHYECKON JIETOMUCH, MEPEXOAHbIC
dopmel. buoreorpaduyeckue: cxoAacTBO U paznuune hayH u GpIop MaTEpUKOB U OCTPOBOB.

9M6pI/IOJ'IOFI/I‘IeCKI/IeI CXOACTBA MW pas3jindusid 3M6pI/IOHOB Pa3HBIX BHIOB II03BOHOYHBLIX. CpaBHI/ITeJ'H)HO-aHaTOMI/I'—IeCKI/IeZ T'OMOJIOTMYHBIC,
AQHAJIOTUYHBIE, PYIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXMMHYECKHE: CXOACTBO MEXAaHU3MOB HACJEACTBEHHOCTH U OCHOBHBIX
MeTabOoINYECKUX MyTel y BCeX OpraHu3MOB.

OpomononHas Teopus Y. Jlapsuna. [Ipeanocsiikn BOZHUKHOBEHUS JapBUHU3MA. J[BIDKYIIME CHITBI SBOTIONNH BUAOB 10 JlapBuHY (M30BITOYHOE
Pa3MHOXXEHHE TIPH OTPAaHUYCHHOCTH PECYPCOB, HEOMpeAenEHHAs N3MEHIHBOCTh, 00ph0a 3a CyIIECTBOBAHHE, ECTECTBEHHBIN OTOOD).



Cunrerndeckas Teopus 3Bosonun (CTI) u e€ 0OCHOBHBIE TIOJIOKCHHUS.

MuxkposBomtonus. [lonynanus kak eIMHUIA BUAA U IBOJIIOLUU.

JBmxynme cuibl ((pakTopbl) HBOIIOIUH BUIOB B IPUPOie. MyTallMOHHBINA IpOIiecC 1 KOMOMHATUBHAS M3MEHYMBOCTH. [10MyI1IMOHHbIE BOJIHBI U
npeii¢ renos. M3omsus 1 MUrpanusi.

EcrecTBenHblIi 0TOOp — Hanpassonmil pakrop 3Bomronuu. opMel €CTECTBEHHOTO 0TOOPA.

[Tprcnoco0IeHHOCTh OPraHU3MOB KakK pe3ynbTat 3Bositonuu. [IpuMeps! npucnocobiaeHuit y opranuzmMoB. ApoMopho3bl U UIN0-adanTaluu.

Bun u BunooOpazoBanue. Kputepuu Buga. OcHoBHBIE (hOpMBI BUA000pa30BaHus: reorpaduyeckoe, IKOJIOTHYECKOe.

MakpoaBomrorusi. @opmel 3BostoIMK: GUIeTHYECKas, IMBEPreHTHAs, KOHBEpreHTHasI, apajuienbHas. HeoOpaTuMocTh SBONIOIHH.

[IpoucxoxaeHne OT HeCleUaaIu3upOBaHHbIX peAKoB. [Iporpeccupyromas cnennanuzanus. AJanTUBHAs paguaius.

JdemoncTpanum:

Hoprpetsi: K. JIunneit, XK. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K. M. bap, 3. I'ekkens, ®. Mromiep, A. H. Cesepios.

Tabmuubl u cxembl: «Pa3BUTHE OPraHUIECKOTO MHpa Ha 3emiie», «3apo Iy MO3BOHOYHBIX )KUBOTHBIXY», «APXEONTEPHKC, «DPOpMBI OOPHOBI 3a
cymiectBoBanue», «EcTecTBeHHBI 0TOOP», «MHOTOO0Opa3re COpTOB pacTeHHit», «MHOrooOpasue mopoa KUBOTHBIX», «[lomymsmumny, «MyTannoHHas
U3MEHYUBOCTbY, «ApoMopho3bl», «Mnnoanantamumny, «O01as neresepanus», «/IBIKylue cuisl 3BOIOINN», «Kapra-cxema MapuipyTa myTelecTBUs
Y. Mapsuna», «boppba 3a cymectBoBanue», «lIpucrnocobieHHOCTs opraHu3MoBy», «l'eorpaduyeckoe BHI000pa3oBaHHE», «IKOJIOTHUECKOE
BU000pa30BaHUE.

OO6opynoBaHMe: KOJUIEKLMS HACEKOMBIX C pPa3IMYHBIMM THUIIAMH OKpAcKd, HaOOp IUIOAOB U ceMsH, Kojulekuus «llpumepsl 3amuTHBIX
MPUCTIOCOOTIEHUH Y )KUBOTHBIX», MOJIeNIb «OCHOBHBIE HANPABICHUS 3BOJIIOLUNY», 00bEMHAs MoJeNlb «CTpOEHUE TOJIOBHOTO MO3Ta TTO3BOHOYHBIX ).

buoreorpaguyeckas kapra mMupa, Koyekuus «DopMbl COXpaHHOCTH MCKOMAEMBIX >KMBOTHBIX U pacTeHMil», Mojenb anmmkaius «llepexpéct
XpOMOCOMY», BiIayKHbIe IpenapaTsl «Pa3BuTre HacekomMoroy», «Pa3Burue narymku», Mukponpenapar «/Ipozoduna» (Hopma, myranuu GopMbl KpbLIbEB
U OKpacKH Tena).

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

JlaGopatopHas padota Ne 1. «CpaBHeHUE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

JlaGopatopHas pabota Ne 2. «Onucanue npucrnocoO6JIeHHOCTH OpraHu3Ma M €€ OTHOCUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHE KM3HU HA 3emJie.

JloHay4Hble TpEACTaBICHUS O 3apOKIACHUU KU3HU. HaydHble THUNOTE3bl BO3HMKHOBEHMS >KM3HU Ha 3emie: aOuoreHe3 M MaHCIEPMUS.
Xumudeckasi 3BOJONMS. AOHOTEHHBIM CHHTE3 OPraHUYECKHX BEIIECTB M3 HEOPTaHMUYECKHX. DKCIEPUMEHTAITHHOE MOATBEPKICHUE XHUMHYECKOU
sBotonnu. HavanpHble 3Tambel Oumosiormueckoit sBomonmu. [wmmoresa PHK-mmpa. dopmupoBanne MeMOpaHHBIX CTPYKTYP M BO3HHUKHOBCHHE
NpOTOKJIETKU. [IepBble KIIeTKH U UX 3BONIOIUSA. POPMUPOBAHNE OCHOBHBIX TPYII )KUBBIX OPTaHHU3MOB.

PazButne xu3Hu Ha 3emiie 1o spaM W nepuonaMm. Karapxeil. Apxelckas W mnpoTeposoiickas 3pbl. [lanmeo3oiickas spa U €€ HEpPUOMbI:
KeMOPUICKUI, OpAOBUKCKUN, CUITYPUNHCKUH, TEBOHCKUN, KAMEHHOYTOJIHBIN, TIEPMCKHIA.



Me3zo3olickas 3pa u €€ nepuojibl: TPUACOBBIN, OPCKUA, MEJIOBOM.

Kaiino3oiickas 3pa u €€ nepuobl: MaJIeOreHOBbIA, HEOT€HOBBIN, aHTPOIIOI€HOBBIM.

XapakTepuCTUKa KIMMAaTa W TeoJOrMYecKuX IporeccoB. OCHOBHBIC ATAlbl 3BOJIOIHMHU PACTUTEIHHOTO M JKUBOTHOTO MHpa. ApoMop(ho3bl y
pacTeHuii U KUBOTHBIX. [losBIIeHNE, paclBET U BBIMUPAHUE IPYIII )KUBBIX OPraHU3MOB.

CucremMa OpraHu4ecKOro MMpa Kak oTpaxeHue 3BOIOUH. OCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI OPraHU3MOB.

OBOJIIOLIMS YeJIOBEKa. AHTPOIOJIOTUsl KaKk Hayka. Pa3BuTue mpencTaBieHUN O MPOMCXOXKICHUM YelloBeKa. MeToabl M3y4eHUs aHTPOIIOTeHEe3a.
CxozcTBa M pa3nuurs 4eI0BeKa U KUBOTHBIX. CHCTEMATHUECKOE MOJI0KEHNUE YEIOBEKa.

JBuxymue cuibl (pakTopsl) aHTpomoreHesa. HacnencTBeHHass H3MEHUYMBOCTH M €CTECTBEHHBIH 0TOOp. OOIIECTBEHHBIN 00pa3 KHU3HW,
W3TOTOBJICHUE OPYIUN TPYJa, MBILIJICHUE, PEYb.

OcHOBHbBIE CTaJUU U BETBHU SBOJIIOLIMM YEJIOBEKa: aBCTpajonuTeku, Yenoek ymensid, UenoBek npsmoxonauuii, YenoBek HeaHIepTaIbCKUH,
UYenosek pa3syMmHblil. Haxonkyu mckomaeMbIX OCTaTKOB, BPEMs CYIIECTBOBaHUs, 00JIaCTh PaclpoCTpaHEHUs, 00BEM TOJIOBHOTO Mo3ra, o0pa3 >KM3HH,
opynus.

UYenoseueckne packl. OCHOBHBIC OOJBIIHE PACHl: €BPOINEOWIHAS (€Bpa3uiicKas), HETrpO-aBCTPAIOHWIHAS (IKBATOPUATBHAS), MOHTOJIOWIHAS
(a3narcko-amepukaHckas). UepTbl MPUCIIOCOOIEHHOCTH MPEACTaBUTENEH YeIOBEYECKUX pac K YCIOBHSM CYyLIeCTBOBaHMs. EJAMHCTBO 4eIOBEYECKHX
pac. Kputuka pacusma.

Jdemoncrpanuu:

[Toptpetsr: @. Penu, JI. [Tactep, A. 1. Onapun, C. Mumnep, I'. FOpu, Y. [lapsus.

Tabmuup! u cxembl: «Bo3HukHoBeHne COTHEYHON CUCTEMBI», «Pa3BuTHe opraHudecKkoro mMupay, «PactutenbHas kieTkay, «KHUBOTHAs KIETKay,
«IIpokapuotnueckast kieTka», «CoOBpeMEHHas CcHCTEMa OpraHMYecKoro Mupa», «CpaBHEHHE aHAaTOMUYECKHMX YEpPT CTPOCHHUS UYeIOBEeKa M
4yeJI0BEK0OOpa3HbIX 00€3bsiH», «OCHOBHBIE MECTa NAJIEOHTOJIOIMUECKUX HaXO0/I0K MIPEIKOB COBPEMEHHOIO YeNlOBeKay, «/IpeBHelime moamu», «/peBHue
moany, «[lepBrie coBpeMeHHbIE 011y, «YenoBeuecKre pachl».

Ob6opynoBanue: Mynsku «lIpoucxoxieHue denoBeka» (OIOCThI aBCTPAJIONUTEKA, MUTEKAHTPONA, HeaHAEePTaIblla, KPOMAHbOHIIA), CIECNKHA HIIH
n300pakeHNsI KAMEHHBIX OpYJIUi MEepBOOBITHOIO YeJIoBeKa (KaMHM-YOIIEphl, pyOusa, ckpedia), reoXpoHonornyeckas tadiauna, Kojuiekuus «Popmbl
COXPAHHOCTH UCKONAEMBbIX KUBOTHBIX U PACTEHUI».

JlabopaTopHble U NpaKkTHYeCKHe padoThI:

[Ipaktuueckas padora Ne 1. «/3ydeHne UCKOTAEMbIX OCTATKOB PACTCHHM U )KMBOTHBIX B KOJUIEKIIHSX.

DKCKypcHsi «IBOIOIUS OPTaHUIECKOT0 MHUpa Ha 3emiiey (B €CTECTBEHHO-HAYYHBIN WUJIH KPAEBETICCKUN My3eH).

Tema 3. Opranusmbl H OKPY:Kal0IIas cpeaa.

DKOJIOTHs KaK HayKa. 3aJlaud U pas/elibl SKOJOTHMH. MeTobl AKOJOTHYECKUX HCCIEHOBAHUN. DKOJOTMYECKOE MUPOBO33PEHHE COBPEMEHHOIO
YEJI0BEeKa.

Cpenpl 0OMTaHUs OPraHU3MOB: BOJHAS, HA3€MHO-BO3IyIITHASL, TOYBEHHAs, BHYTPUOPTaHU3MEHHAs.



Okonornyeckue (axropel. Kiaccuduxauusa skosnorndeckux (GakTopoB: aOHMOTHYECKHE, OMOTHYECKME M aHTpomnoreHHsle. JlelcTBue
HKOJIOTHYECKUX (DaKTOPOB HAa OPTaHU3MBI.

AbGuoTtnueckue (akTopbl: CBET, TeMIleparypa, BIaXHOCTb. PDotomepuoausm. llpucmocobieHuss OpraHM3MOB K JEHCTBHIO aO0MOTHYECKUX
dakTopoB. bruomornyeckue puTMBI.

Buotnueckue gaxTopsl. Buabl OMOTHUECKUX B3aMMOACHCTBHUI: KOHKYPEHIUS, XUIITHUYECTBO, CUMOMO3 U ero (opmsl. [Tapasutusm, koonepanus,
MYTyaJau3M, KOMMEHCAJIU3M (KBapTHPAHCTBO, HaxJEOHWYECTBO). AMEHcalIM3M, HEUTpaiu3M. 3HaueHHe OMOTHYECKMX B3aMMOAEHCTBUM JUIs
CYLIECTBOBaHMS OPraHU3MOB B IPUPOJIHBIX COOOILECTBAX.

DKOJIOrMYecKHe XapaKTepUCTUKHU Momyasinuu. OCHOBHbIE MOKa3aTead MOMYJALMU: YUCIEHHOCThb, IJIOTHOCTb, POXKIAEMOCTb, CMEPTHOCTH,
OPUPOCT, MUTpalus. JJnHaMMKa YUCICHHOCTH HOMYJISALUU U €€ perysius.

JdemoncTpanum:

Hoptpets: A. I'ymbonbar, K. ®@. Pynse, O. ['ekkerns.

Tabmuubt 1 cxemsl: kapta «[Ipupoaasie 301 3eminy, «Cpeasl 0OuTaHUS OpraHu3MoBY, «Dotonepuoauzm», «llomynsamumny, «3aKOHOMEPHOCTH
pocTa YUCIEHHOCTH MOMYJIAIUN HHPY30pHH-Typenbkny, «[IumieBbie nenm».

JlabopaTopHble U IpaKTHYeCKHe padoThI:

JlaGopatopHas pabota Ne 3. «Mopdonornyeckrie 0COOEHHOCTH PACTEHUH U3 pa3HBIX MECT OOUTAHUSY.

JlaGopatopHas pabota Ne 4. «BnusHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktuyeckas padora Ne 2. «IToacuéT mIoTHOCTH MOMYISIIUNA Pa3HBIX BUI0B PACTEHUI.

Tema 4. CooO1ecTBa U 3K0JI0THYECKHE CHCTEMbI.

CooOuiectBo opranu3smMoB — OuorieHo3. CTpyKTypbl OMOIIEHO3a: BHJIOBas, NMPOCTPAaHCTBEHHas, Tpoduueckas (muiuesas). Buabl-10MUHAHTHI
Css13u B 6HO1IEHO3E.

Okosnorudeckue cucreMsl (3xocucteMsl). [lonsiTue 00 3KOCcHcTEME U OuoreonieHo3e. OyHKIIMOHAIbHbBIE KOMIIOHEHTBI SKOCUCTEMBI: PO YLEHTHI,
KOHCYMEHTBI, peayleHTbl. KpyroBopoT BelecTB M MOTOK SHEPrHU B dKocucTeMe. Tpoduueckue (MUIIeBbie) YPOBHU dKOcUCTeMbI. [IuiieBbie nenu u
cetd. OCHOBHBIE TMOKa3aTeNU SKOCHCTEMBIL: OHOMacca, MPOAYKLHUSA. DKOJOTHYECKUE MUPAMHUIbL: MPOIYKIIMU, YUCIEHHOCTH, Ouomaccel. CBOHCTBa
9KOCUCTEM: YCTOMYUBOCTD, CAMOPETYJIALHMsl, pazBuTue. CyKieccus.

[Ipupoanslie 3x0cHCTEMBL. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOIO WJIM HIMPOKOJINCTBEHHOTO JIECa.

AHTpONOTreHHBIE 3KOCUCTEMBL. ATPOIKOCHCTEMBI. YPOO3IKOCHUCTEMBI. buHojormueckoe U XO3SHCTBEHHOE 3HAYEHHWE Aarpo’KOCHCTEM U
ypOOIKOCUCTEM.

buopasznoobpasue kak GakTop ycToMunBOCTH dKOcucTeM. CoxXxpaHeHHe OMOIOTHYECKOTO pa3HooOpasus Ha 3eMiie.

VYuenue B. 1. Bepuaackoro o 6uocdepe. ['panuiibl, coctaB u cTpykTypa ouochepsl. XKuBoe BeniectBo U ero hpyHkuuu. OcoO0eHHOCTH Ornocdepbl
KaK TJI00QJIbHON AKOCHCTEMBI. J[nHaMuueckoe paBHOBECHE U 0OpaTHas CBs3b B Onocdepe.

KpyroBopoTs! BemecTB 1 OMOr€OXUMHUECKUE LIUKIIBI 2JIEMEHTOB (yIiiepoa, a30Ta). 30HAIbHOCTh Ouocdepsl. OCHOBHBIE OMOMBI CYIIIH.



YenoseuecTBo B Onocdepe 3emian. AHTpOIIOTCHHBIC H3MEHEHUs B Onocdepe. [ modaapHbIe 3KOIOTHUECKUE TTPOOJIEMBI.

CocymecTBoBaHuE MPUPOIBI U YenoBedecTBa. CoxpaHeHne OMOpa3HOOOpa3usi KaKk OCHOBA yCTOMYMBOCTH Onocdepbl. OCHOBA parlOHAIBHOTO
yIIpaBJICHUS PUPOJHBIMU PECYpPCAMU M UX UCIIONb30BaHuE. JlocTikeHus: OMOIOTHH U OXpaHa MPHPOIBL.

JdemMoncTpanuu:

Hoptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnanckuid.

Tabmuupl u cxemsl: «Ilumebie nenu», «buoreHos: cocraB u cTpykrypay, «lIpupoansie coobuectBa», «llenu nutaHus», «Konornyeckas
nupamuiay, «buocdepa u yenosek», «IkocucTeMa MUPOKOIUCTBEHHOTO Jieca», «DKOCUCTEMA XBOMHOTO jecay, «bruoueHno3 BogoémMay», «ArpoueHos3»,
«[IpuMepHbIE aHTPONOTreHHbIE BO3/ICHCTBUS Ha IPUPOAY», «BaxkHelMe NCTOUHUKY 3arpsA3HEHUs BO3lyXa U IPYHTOBBIX BOI», «IlouBa — BaxkHelas
cocrapisirolas 6uoceps», «DakTopsl gerpananuu mouBy», «IlapHukoBblil 3¢ dexT», «PakTopbl paAHoaKTUBHOIO 3arps3HeHus ouocdepnl», «O0mas
cTpyKTypa Ouocheps», «Pacnpocrpanenue xu3Hu B 6uocdepe», «O30HO0BBIH 3KpanH Ouocheps», «Kpyrosopor yriaepona B 6uochepe», «Kpyrosopor
a30Ta B IPUPOJEN.

ObopynoBanue: Moaeb-anuIMKanus « TunmmaHbie OUOIEeHO3b», repOapuii «PactuTenpHbIe cO00MECTBaY, KoJuleKnn «bruonenosy, «Bpeaurenn
BaXHEHILINX CEIbCKOXO3NUCTBEHHBIX KYJIbTYp», repOapuu U KOJUIEKIIMHU PAaCTEHUI U JKUBOTHBIX, IPUHAJUIEKAIINE K PAa3HBIM SKOJIOIMUYECKUM TpyIIam
onHoro  Buaa, Kpacnas  kuura  Poccuiickoit ~— ®enepanum,  u300pakeHMs ~ OXpaHAEMBIX  BHJIOB  pacTeHU U KUBOTHBIX.



INIAHUPYEMBIE PE3VIJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 BHUOJIOTMM HA BA30BOM VPOBHE CPEJHEI'O OBILIET'O
OBPA30BAHUA

Cornacao ®I'OC COO, ycranaBnuBaroTcs TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS OOYUYAIONTUMUCS MPOrpaMM CPEAHEro o0Iiero oOpa3oBaHMS:
JIMYHOCTHBIM, MCTAIIPCAMCTHBIM U MTPCAMCTHBIM.

JIMYHOCTHBIE PE3VYJIbTATHI

B cTpykType NUYHOCTHBIX pe3yJabTaTOB OCBOCHHUS IpeaMeTa «BHoIorus» BbIIENEHbI CISAYIOIUEe COCTaBIAIONME: OCO3HAHNE 00yUYaroIUMUCs
POCCUMCKON T'PaKJTaHCKOM WIEHTHYHOCTH — TOTOBHOCTM K CaMOPa3BUTHUIO, CAMOCTOATEIBHOCTH U CaMOOINPEIEICHUIO, HAIMYUME MOTHBALUUA K
00y4eHHI0 OMOJIOTHH, LI€JIEHANPABICHHOE PA3BUTHE BHYTPEHHUX YOEXKAEHHUM JTMUYHOCTH HAa OCHOBE KJIFOUEBBIX LIEHHOCTEH U MCTOPUYECKUX TpaJuLlUil
pa3BUTHs OMOJIOTUYECKOTO 3HAHHSI, TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOMIMXCS PYKOBOJACTBOBATHCS B CBOCH JIEATEIHHOCTH IIEHHOCTHO-CMBICIIOBBIMHU
YCTaHOBKAMH, MPUCYLIUMU CUCTEME OMOJIOTHYECKOro o0pa3oBaHMsl, HAIMYKE IKOJIOTUYECKOT0 IPABOCO3HAHUS, CIIOCOOHOCTU CTaBUTh LIEJIU U CTPOUTH
YKU3HEHHBIC IIJIaHBI.

JIMuHOCTHBIE pe3yNbTaThl OCBOCHUS IpeaMeTa «bronorus» JoCTUTaloTCes B €IMHCTBE YUeOHOM M BOCIIMTATENIbHON JeSITEIbHOCTH B COOTBETCTBUH
C TPaJIMIIUOHHBIMU POCCUMCKUMU COLIMOKYJIbTYPHBIMHU, UCTOPHUECKUMH U JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH, IIPUHATHIMU B O0IIECTBE PaBUIAMH
U HOpMaMHM TOBEACHHUS U CIIOCOOCTBYIOT IpolleccaM CaMOITO3HaHMS, CAaMOBOCIIMTAHUS U CaMOPa3BUTH, PAa3BUTUS BHYTPEHHEH MO3UIMU JIMYHOCTH,
NaTpUOTH3MA, YBAKEHUS K 3aKOHY M NPABOMNOPSAKY, YEIOBEKY TpyJa M CTapUIeMy IOKOJIEHHIO, B3aUMHOTO YBa)X€HHs, OEpEKHOr0 OTHOUIEHMS K
KYJbTYPHOMY HACIEIUIO U TPAJAUIMAM MHOTOHAIMOHAIBLHOTO Hapoaa Poccuiickoit denepanu, npupoie U OKPYKarIIeH cpee.

JInuHOCTHBIE pe3yabTaThl OCBOEGHMsI y4yeOHOro mnpeamera «buosorus» AOHKHBI OTpaxaTb TOTOBHOCTb M CHOCOOHOCTh OOYYaroIIMXCS
PYKOBOJCTBOBAThCSI C(hOPMHUPOBAHHON BHYTPEHHEH MO3UIMEN TUYHOCTH, CUCTEMON [IEHHOCTHBIX OPUEHTAlUH, TO3UTUBHBIX BHYTPEHHUX YOEKJIEHUM,
COOTBETCTBYIOIMX TPAJAULMOHHBIM IIEHHOCTSAM POCCHICKOrO OOIIECTBa, PACIIMPEHUE MXU3HEHHOTO OIbITa M OMNbITa JAEATEIBHOCTH B Ipoliecce
peann3alnuyi OCHOBHBIX HalPaBJIE€HUI BOCIIUTATENbHON AEATEIbHOCTH, B TOM YHCJIE B YACTH:

1)rpamaaHcKoro BOCHMTAHMS:

c(OPMHPOBAHHOCTh TPAXKIAHCKOM MO3UIMH 00YUaIOIIErocss Kak aKTUBHOT'O M OTBETCTBEHHOT'O YJI€HAa POCCUHCKOT0 00IIEeCTBa;

0CO3HaHHME CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00sI3aHHOCTEH, YBa)KEHUE 3aKOHA U ITPABOMOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW EATENbHOCTH MpPH CO3/JIaHHUU YUEOHBIX IMPOEKTOB, PEIIEHWH Y4YeOHBIX M TO3HABaTEJIbHBIX 3ajad,
BBINOJIHEHUH OMOJIOIHYECKHX 3KCIIEPUMEHTOB;

CIOCOOHOCTh OIPEEIATh COOCTBEHHYIO MO3ULIUIO TI0 OTHOLIEHHUIO K SIBJIEHUSM COBPEMEHHOMN )KU3HU U O0BSCHATSH €€;

YMEHHUE YUYUTHIBaTh B CBOMX JCHCTBUSIX HEOOXOAMMOCTb KOHCTPYKTHMBHOI'O B3aUMOJECHCTBHUS JIOAEH C PAa3HBIMH YOESKIEHUAMH, KYJIbTYPHBIMU
LIEHHOCTSIMU U COLUAJIbHBIM I0JI0KEHUEM;



TOTOBHOCTb K COTPYIHHUYECTBY B IIPOIECCE COBMECTHOTO BBINIOJHEHUS YUeOHBIX, TO3HABATENIbHBIX U UCCIIEOBATEIBCKUX 3a/1a4, YBAXKUTEIHHOTO
OTHONICHHSI K MHCHHUIO OTITIOHEHTOB MPH 00CYXJICHUH CIIOPHBIX BOMIPOCOB OMOJIOTHYECKOTO COICPIKAHNUS,

TOTOBHOCTb K TYMAaHUTAPHOM U BOJIOHTEPCKOU JIEATEIILHOCTH;

2) NaTPUMOTHYECKOT0 BOCIIUTAHMS:

c(OPMHUPOBAHHOCTh POCCHICKON TPa)KTaHCKOW WICHTHYHOCTU, MATPUOTHU3MA, YBAKCHHUS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH TEpe
Ponunoii, ropocTu 3a cBOM Kpal, cBOr0 PoauHy, CBOH SA3bIK U KYJBTYPY, IPOILLIOE U HACTOSALIEE MHOTOHAIMOHAJIBHOTO Hapoaa Poccnu;

LEHHOCTHOE OTHOILIEHHUE K MIPUPOJHOMY HACJIEAMIO U MAMSATHUKAM MPUPOJbI, TOCTHXKEHUSAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX,
Tpyne,

CIIOCOOHOCTH OLIEHUBATH BKJIAJ POCCUNMCKHUX YYEHBIX B CTAHOBJICHHE U Pa3BUTUE OUOJIOrUH, TOHUMAaHUs 3HaYeHHs OMOJIOTUY B TO3HAHUH 3aKOH OB
MIPUPO/IBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

unenHas yoe:xx 1€HHOCTh, TOTOBHOCTH K CITYXEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD 3a €r0 CYIs0Y;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

OCO3HAHUE JYXOBHBIX LICHHOCTEN POCCUIICKOT0 HApPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTH OLIEHWBATh CUTYAIUIO U IPUHUMATh OCO3HAHHBIC PEIIEHUS, OPUEHTUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYyIIEro;

OTBETCTBEHHOE OTHOILIEHHWE K CBOMM POAMUTENSIM, CO3JIaHMI0 CEMbH HAa OCHOBE OCO3HAHHOTO NPHUHATUS LIEHHOCTEH CEMEHHOM >KU3HU B
COOTBETCTBUU C TPATULIUIMHU Hapo0B Poccuu;

4) 3cTeTUYECKOr0 BOCTIMTAHMS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOYAsl ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO TBOPUECTBA, CIIOPTa, TPYy/1a, OOIIECTBEHHBIX OTHOLIECHUH;

MOHUMAaHWE YMOITMOHAIEHOTO BO3ICUCTBUS KUBOUM MPUPOJIBI U €€ IICHHOCTH;

TOTOBHOCTb K CAMOBBIPAXXEHUIO B Pa3HBIX BUJAX UCKYCCTBA, CTPEMJICHUE MTPOSIBIATH KAU€CTBA TBOPUECKOM JINYHOCTH;

5) ¢pusuveckoro BocnuTaHus, POPMUPOBAHUSA KYJIbTYPbI 310POBbSI H SMOIMOHAJIBHOTO 0JIAr OOy YHsl:

MOHMMAaHWE W peanu3alysl 30pOBOro M 0Oe3omacHOro oOpa3a XU3HU (30pOBOE MHTAaHUE, COOIOJCHHE TUTHEHHYECKUX MPAaBHI U HOPM,
cOaNmaHCUPOBAHHBIN PEXUM 3aHATHI M OTABIXA, PEryNsapHas (U3HUECKas aKTHBHOCTB), OEPeKHOr0, OTBETCTBEHHOTO U KOMIETEHTHOTO OTHOIICHUS K
coOCTBEHHOMY (PU3UUYECKOMY U TICUXUYECKOMY 37I0POBBIO;

MOHUMaHWE IIEHHOCTH TPABWJI WHIUBUIYATBHOTO M KOJIJIEKTUBHOTO O€30TAaCHOTO MOBEIECHUS B CHUTYAIUSX, YIPOXKAIOIIUX 3J0POBBI0 U KU3HU
JIIOJICH;

OCO3HaHHE MOCEACTBUIA U HENPUATHS BPEAHBIX MIPUBBIYEK (YIOTPEOIEHUS aJIKOTOJIsl, HAPKOTHUKOB, KypeHUs);

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTB K TPYAY, OCO3HAHKE IIEHHOCTU MacTepPCTBa, TPYIOTIO0HE;



TOTOBHOCTh K AKTHBHOM JEATENbHOCTH TEXHOJIOTMYECKOH W COLMAIbHOM HaNpaBIEHHOCTH, CHOCOOHOCTh WHMLMHUPOBATh, IJIAHUPOBATH U
CaMOCTOSITENILHO BBITOJIHATh TAKYIO AEATEIbHOCTD;

UHTEpPEC K pa3auuHbIM cdepaM NpodecCHOHATBHON AEATENbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOp Oyaymied mnpodeccun u
peanu30BBIBaTh COOCTBEHHBIE )KU3HEHHBIE IIJIaHBI,

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CAMOOOPA30BaHMIO HA MPOTSHKEHUN BCEH KHU3HH;

7) IKOJIOrH4eCcKOro BOCIIMTAHMS:

9KOJIOTMYECKH 11eJ1ecO00pa3HOe OTHOUIEHUE K MPUPO/IEe KaK UCTOYHUKY KU3HU Ha 3eMJle, OCHOBE €€ CyILeCTBOBAHUS;

HOBBIILIEHUE YPOBHS HKOJOTHYECKOM KyJIbTYpbl: IPUOOPETEHUE ONBITA IUIAHUPOBAHUS MOCTYIKOB U OLIEHKM UX BO3MOXHBIX IOCIEACTBUHN IS
OKpY’Karolen cpebl;

OCO3HAHHE TTI00ATBHOTO XapaKTepa KOJOTHUECKUX MPoOIeM U IyTel UX PEeUICHHUS;

CIOCOOHOCTH MCIOIB30BATh MPUOOpETaeMble TPH U3YYCHUH OMOJIOTUHU 3HAHUS M YMEHHS MPH PEUICHUU MPOOJIEeM, CBA3aHHBIX C PAI[HOHAIBHBIM
PUPOIONOIB30BaHNEM (COOIOACHNE TPABWII MOBEIEHUS B NPUPOE, HANPABICHHBIX HA COXPAHEHHE PAaBHOBECHS B HKOCHCTEMAax, OXpaHy BHUIOB,
IKOCHCTEeM, OrOochepsl);

aKTUBHOE HENpHsTHE JeHCTBUH, NPHUHOCSIINX Bpel OKpYyXKarolleld NpUPOAHOM cpele, yMEHHE MPOrHO3UpOBaTh HeEOIaronpHsTHbIE
9KOJIOTUYECKHE TIOCIEACTBUS NPEANPUHIUMAEMBbIX JIEHICTBUI U NPeI0TBpAILaTh UX;

HaJIMYME PA3BUTOTO HKOJOTMUECKOTO MBIIUICHHS, SKOJOTMUECKONW KYJIbTYpbI, ONbITA AEATEIBHOCTH 3KOJOIMYECKON HAINpPaBICHHOCTH, YMEHHMS
PYKOBOJICTBOBAaThCSl UMU B TO3HABaTEeNbHOW, KOMMYHHUKATUBHOM M COLMAIbHOW MPAaKTUKE, TOTOBHOCTH K YYaCTHIO B NMPAKTHUECKOW IEsTeIbHOCTU
9KOJIOTUIECKOI HANPAaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 IO3HAHUSA:

c(OPMHPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAYKH U OOIIECTBEHHON MPAKTUKH, OCHOBAHHOTO Ha
JMaJiore KyJbTyp, CIIOCOOCTBYIOIIEr0 OCO3HAHUIO CBOETO MECTa B IMOJIUKYIBTYPHOM MHpE;

COBEpPILIEHCTBOBAHHE S3bIKOBON M YUTATEIBCKOM KyJIbTYphl KaK CPEJICTBA B3aUMOACHCTBUS MEXKY JIOAbMHU U TIO3HAHUS MUDA;

NOHMMaHUe crneuu(pUKd OUOJIOTUM KaK HayKH, OCO3HaHHs €€ poiau B (OPMHUPOBAHUHU PAIMOHAIBHOIO HAYYHOTO MBILIUICHUS, CO3AaHUU
IEJIOCTHOTO IMPEJICTaBICHHUSI 00 OKPYXKAIOIIEM MHUpE Kak O €JMHCTBE IMPUPOIbI, YeIOBEKa M OOILIECTBA, B MO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEN U
peleHn: IpobIeM CoOXpaHeHHs! IPUPOTHOTO PABHOBECHUS;

yOeXKIEHHOCTh B 3HAYMMOCTH OWOJIOTMM JJIi COBPEMEHHOHM IMBHIM3AIMHM: OOECIIEYEHHsT HOBOT'O YPOBHS DPa3BUTHUS MEIHUIIMHBI, CO3JaHUE
NEPCICKTUBHBIX OHOTEXHOJOTHHA, CIIOCOOHBIX pEIIaTh PECypCHBIE MPOOJIEMBI Pa3BUTHS YEJIOBEYECTBA, IMOMCKA IyTE€H BBIXOJA W3 TIIOOATBHBIX
JKOJIOTUYECKUX Mpo0ieM U o0ecredeHus Iepexoja K YCTOWYMBOMY pa3BUTHIO, PAlIOHAIBHOMY MHCIOJb30BaHUIO INPHPOIHBIX PECYpPCOB U
(OpMHPOBAHNIO HOBBIX CTAHIAPTOB KHU3HH;

3aMHTEPECOBAHHOCTh B MOJIyYEHUHM OMOJIOTMYECKUX 3HAHWM B LEJIAX MOBBIMIEHHUS OOIIEH KYIbTyphl, €CTECTBEHHO-HAYYHOM I'PaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAILHOW IPaMOTHOCTH 00ydaronmxcs, popMupyemoit nmpu u3y4eHuu OuoJIorum;



IIOHUMaHHME CYIIHOCTH METOJOB IIO3HAHUS, UCIOJIb3YEeMBbIX B €CTECTBEHHBIX HAayKax, CIOCOOHOCTH HCIHOJb30BATH IOJIydaeMble 3HAHUS JUIA
aHanmu3a U OOBSICHEHUS SBICHUN OKPY)KAIOLIETO MHUpPA W MPOUCXOMANIMX B HEM M3MEHEHHMH, YMEHHUE JeNaTh 0O0OOCHOBAHHBIC 3aKIIFOYCHHS HA OCHOBE
HAYYHBIX ()aKTOB U UMEIOIIUXCS JAHHBIX C IEJIBI0 TIOJTYYEHUS TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CAaMOCTOSITEIBHO HCIIOJIb30BATh OMOIOTUYECKHE 3HAHUS [T PELICHUS TPOOJIeM B PeaIbHbBIX KU3HEHHBIX CUTYaIUX;

OCO3HAHHE LIEHHOCTH HaYyYHOMU J1€ATEIbHOCTH, TOTOBHOCTh OCYILIECTBIIATH IPOEKTHYIO U UCCIIEOBATEIbCKYIO EATENbHOCTh HHANBUAYAIBHO U B
IpyIIe;

TOTOBHOCTh U CIIOCOOHOCTH K HENpPEPhIBHOMY O0pa30BaHHUIO U CaMOOOpPA30BaHMIO, K AKTUBHOMY IOJYYEHHIO HOBBIX 3HAHMM IO OHMOJIOTMH B
COOTBETCTBUHM C )KMU3HEHHBIMU MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATHI

MertamnpenMeTHbIe pe3yibTaThl OCBOCHHs Y4eOHOro mpeaMera «bHoOnOrus» BKIIOYAIOT: 3HAYMMBIE I (POPMHUPOBAHUS MHUPOBO33PECHUS
00yJaromuXxcsi MEXIUCIUIIMHAPHBIE (MEXITPEIMETHBIE) OOIIeHAYYHbIE TIOHSATHS, OTPAKAIOIINE [EIOCTHOCTh HAYYHOH KapTHHBI MHpa U crenuduky
METO/IOB MO3HAHHUS, UCTOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (BEILECTBO, SHEPIHUs, SBJICHUE, MPOLECC, CUCTEMa, HAayYHbIN (aKT, MPUHIIMII, TUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHUs, MCCIEeOBaHUE, HAOIIOJCHUE, W3MEpPEHHE, SKCIEPUMEHT U JIpYTMX), YHUBEpCalbHble Yy4yeOHble AEeUCTBUS
(mo3HaBaTeNbHbIE, KOMMYHUKATUBHBIEC, PETYISATHBHbIE), oOecneuuBaromue (HopMupoBaHHE (QYHKIMOHAIBHOM TIpPaMOTHOCTHM M COLMAJIbHOM
KOMIIETEHIIMM O0YyYaromuxcs, CIOCOOHOCTh OOYYarOLIMXCS MCIOJIb30BaTh OCBOECHHBIE MEXAMCLUUIUIMHAPHBIE, MUPOBO33pPEHUYECKHE 3HAHHUS U
YHHMBEpCalIbHbIEC yUeOHbIE IEHCTBUS B TO3HABATEIBHON U COLIUATBHON MPAKTUKE.

MeTtanpenmeTHble pe3yabTaThl OCBOEHUS MPOTpaMMbl CpEIHEr0 O0IIero 00pa3oBaHus JOKHBI OTPaKaTh:

OBi1ageHne YHHBePCAJIbHBIMH YUeOHbIMH MO3HABATEIbHBIMH 1eHCTBUSIMU:

1)0a30Bble JJornyecKue AecTBUS:

CaMOCTOSITENIbHO (hOPMYITUPOBATh U aKTYaJIM3UPOBATh MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MpPU OCBOEGHUM 3HAHMHM MNPHEMBI JIOTMYECKOTO MBIIUICHHUs (aHalIW3a, CHUHTE3a, CPaBHEHUS, KiIacCHpUKAIMH, 00001IeHus),
PaCKpBIBATh CMBICII OMOJIOTHYECKUX MOHATUHN (BBLACATH UX XapaKTepHble MPU3HAKU, YCTAHABIMBATh CBS3U C IPYTUMH MOHATUSAMHU);

OIPENENATh LIEIU NEATEIbHOCTH, 3a/1aBast apaMeTpbl U KPUTEPUM UX JOCTUKEHUS, COOTHOCUTH PE3YyJIbTaThl ACATEIBHOCTH C IIOCTABICHHBIMU
LETISIMU;

UCIIOJIb30BaTh OMOJIOTHUECKHEe MOHITHS JUIsl 00bsICHEHUS (PaKTOB U SIBJICHUN KUBOU MPUPOJIBI;

CTPOUTH JIOTUYECKHUE PpACCYXJEHHUs (MHAYKTUBHBIC, JEIyKTHBHbBIE, IO QHAJOTUM), BBIABIATH 3aKOHOMEPHOCTH M IPOTHUBOpEUYUS B
paccMaTpUBaeMBbIX SIBJICHUSX, (OPMYJINPOBATh BHIBOJIbI U 3aKIFOUEHMUS,

IPUMEHATh CXEMHO-MO/JICJIBHBIE CPEACTBA Il MIPEJICTABICHHS CYIIECTBEHHBIX CBS3€H M OTHOLIEHUH B M3y4aeMbIX OMOIOIMYECKMX OOBEKTax, a
TaKXe MPOTUBOPEUHUil pa3HOTO PO/, BHISBJICHHBIX B PA3IHMYHBIX HH(POPMAIIMOHHBIX UCTOYHUKAX;



pa3padaThIBaTh IUIaH PEIICHUS MPOOIIEMBI ¢ YIETOM aHAIIN3a UMCIOIIUXCSI MAaTePHATIbHBIX U HEMaTEPUAIBHBIX PECYPCOB;

BHOCHUTBb KOPPCKTUBLI B ACATCIBHOCTD, OLICHUBATH COOTBCTCTBUC PC3YJILTATOB LC/IAM, OICHUBATL PUCKU HOCJICIICTBI/Iﬁ ACATCIIBHOCTH,

KOOPAWHHUPOBATH U BBIIIOJIHATDH pa60Ty B YCJIOBUAX pCaJIbHOT'0, BUPTYAJIbHOI'O U KOM6I/IHI/Ip0BaHHOI‘O B3aHMO[[eI>'ICTBPI$I;

Pa3sBUBAaThb KPCATUBHOC MBIIIIJICHUC ITPU PCHICHUU )KU3HCHHBIX HpO6HeM.

2)0a30Bble HCCIE10BATEIbLCKHE IEHCTBHS:

BJIJICTh HABBIKAMH YYE€OHO-HMCCIICIOBATEIBCKON U MIPOCKTHOM JESITEIbHOCTH, HABBIKAMHU Pa3peIIeHUs MPoOieM, CIIOCOOHOCTHIO i TOTOBHOCTBIO K
CaMOCTOSITEIIbHOMY ITOMCKY METOJIOB PEIICHUS MPAKTHUECKUX 33]a4, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB NTO3HAHHS,

UCIIOJIB30BaTh PAa3JIMYHbIC BUBI JCATEIBHOCTH MO IOJIYYCHHIO HOBOTO 3HAHHWsS, €r0 HHTEPIPETAIlMH, MPEOOpPa30BaHUI0 W NPUMEHCHUIO B
y4eOHBIX CHUTYallUsX, B TOM YHCIIC IPU CO3JIaHMH YYEOHBIX U COIIMATIbHBIX IIPOCKTOB;

q)OpMI/IpOBaTI) Hay‘-IHI:II71 THUII MBIIIIJICHUA, BJIIAACTh HaquOﬁ TepMHHOHOFHefI, KIIFOUEBBIMU IMTOHATHUAMU U METOAaMU,

CTaBUTH U (POPMYITHPOBATH COOCTBEHHBIC 3a7]a91 B 00pa30BaTECIbLHOM JIEATEIIBHOCTH M JKU3HEHHBIX CHTYAITHX;

BbIABJIATE MPUYUHHO-CICACTBCHHBIC CBA3UM W aAKTYAJIM3UPOBATH 3aJiady, BBIABUIdaTb THUIIOTC3Y eé pelICHMA, HaXOAWUTb AaApPTYMCHTBI IJId
JTIOKA3aTeIbCTBA CBOMX YTBEPXKIACHUM, 33]]aBaTh MTAPAMETPhl U KPUTEPHH PEIICHUS;

AQHAIM3UPOBAThH MOJYUYEHHBIE B XOJI€ PEIICHUS 33aJaud Pe3yibTaTbl, KpUTHUECKH OLIEHWBATh MX JOCTOBEPHOCTH, MPOTHO3WPOBATH U3MEHEHHE B
HOBBIX YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OIIEHUBATh MPUOOPETEHHBIH OIBIT;

OCYIIECTBIISTH IeJIEHATPABICHHBIN MOUCK TIEPEHOCa CPEICTB U CIIOCOO0B ACHCTBHS B MPOPECCUOHANBHYIO CPELy;

YMETb IIEPCHOCUTH 3HAHHA B IMTO3HABATCIIbHYIO U ITPAKTUYCCKYIO oOnactu KHU3HEACATCIIbHOCTH,

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00s1acTeil;

BbIIBUI'aTb HOBBIC HWIACHU, MpCAjiaraTb OPUTHHAJIIBHBIC MOAXOJAbl W PCHICHUSA, CTABUTH HpO6J’IeMI>I M 3aa4y, AOIYCKArOIIUC aJIbTCPHATUBHBLIC
peueHus.

3) padora ¢ nngopmanmeii:

OPUEHTUPOBATHCS B Pa3NUYHBIX HCTOYHMKAX HHPoOpManuu (TeKCTe Y4eOHOTO MOCOOWs, HAYYHO-MOMYJISIPHON aHuTepaType, OMOIOTHUYECKUX
CJIOBapsiX W CIPaBOYHHMKAX, KOMIBIOTEPHBIX 0a3ax NaHHBIX, B VIHTepHETe), aHaTU3UPOBaTh WH(GOPMAIMIO PA3TMYHBIX BUAOB U (HOPM IpECTaBICHUS,
KPUTHYECKH OIICHUBATh €€ JOCTOBEPHOCTh M HEMTPOTUBOPEUNBOCTD;

dbopMynupoBaTh 3ampockl M MPHUMEHSTHh pPA3JIWYHBIE METOIbI TpPH TOMCKE U OTOOpe Ouonormueckoil wHGOpManuu, HEOOXOIUMOUN IS
BBITIOJTHCHU A y‘—Ie6HBIX 3aaa4,

nproOpeTaTh OIBIT HCIOIB30BaHHUS HH()OPMAIIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHI, COBEPIICHCTBOBATH KYJIBTYPY aKTHBHOTO UCIIOB30BaHUS
pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMAJIbHYIO (opMy TpencTaBiieHHs Ouosnorndeckor wHbopmaruu (cxemsbl, Tpaduku, AUarpaMMbl, TaOJHUIIH,

PUCYHKH U JPYTOE);



UCIIOJIb30BaTh HAy4HbIM S3bIK B KauecCTBE CpEACTBA IIpU paboTe ¢ Ouosormueckol MHQopManuen: NpUMEHATh XUMUYEcKHe, (pu3nueckue u
MaTeMaTHYECKUE 3HAKH M CUMBOJIBI, (popMyIiel, a0OpeBUaTypy, HOMEHKIATYPY, HCIOJIb30BaTh U MPE0OPa30BbIBATh 3HAKOBO-CHMBOJIMYECKHE CPEACTBA
HarJIsJHOCTH;

BJIAJICTh HAaBBIKAMU PACMO3HABAHUS U 3aIIUTH HH(OOPMAINH, HTHPOPMALMOHHON O€30MAaCHOCTH JTMYHOCTH.

OBiageHne yHMBepCAJIbHBIMH KOMMYHMKATHBHBIMHM A€ CTBUSIMU:

1)o0menue:

OCYILECTBIIATh KOMMYHHKALIMU BO BCEeX cepax >KU3HM, aKTMBHO Y4acTBOBATH B JMAJIOTe WM JUCKYCCHUH IO CYLIECTBY OOCYKIAaeMOMl TeMbl
(ymMeHue 3ajaBaTh BOIIPOCHI, BBICKA3bIBATh CY)KJEHHMS OTHOCUTENBHO BBIIOJIHEHUS Ipe/ylaraeMoil 3a7auu, YUYMThIBaTh MHTEPEChl U COTJIACOBAaHHOCTH
HO3ULMHI APYTUX YYaCTHUKOB JUaiora UM JUCKYCCHH);

pacro3HaBaTh HeBepOAIbHBIE CPEACTBA OOLICHHS, NOHMMATh 3HAYCHHE COIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HHUKHOBEHUS KOH(DIMKTHBIX
CUTYalluid, YMETh CMATUYATh KOH(QIUKTHI U BECTH MEPErOBOPHL;

BJIAJICTh PA3JIMYHBIMH CIIOCOOAMH OOIICHUSI M B3aWMOJICHCTBHSA, IIOHMMATh HAMEPEHUS IPYTUX JIIO/CH, MPOSBIATh YBAKUTEIHLHOE OTHOIICHUE K
co0eceTHNKY U B KOPPEKTHOM (hopme PopMyTUpOBaTH CBOM BO3PAKEHHS,

pa3BEPHYTO U JIOTUYHO M3J1araTh CBOXO TOUKY 3PEHUS C HCIIOJIb30BAHUEM A3BIKOBBIX CPENICTB.

2)coBMecCTHAs AeSITeJIbHOCTD:

IOHUMAaTh M MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONW M MHAMBHUIYalTbHON pPabOTHI MPH PELIEHHH OMOJIOrH4YecKoi MmpobiaeMbl, 0OOCHOBBIBAThH
HE00XO0/IMMOCTh MPUMEHEHUS TPYNIOBBIX (OPM B3aMMOAEHCTBHS ITPU PELLICHUH y4eOHOH 3ajauu;

BbIOMpATh TEMAaTUKY U METO/Ibl COBMECTHBIX AEHCTBUI ¢ yU4ETOM OOLIMX MHTEPECOB M BO3MOKHOCTEN Ka)A0T0 WieHa KOJIJIEKTUBA;

NPUHUMATh L€ COBMECTHOM /€ATEIbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH ACUCTBUS MO €€ JOCTUKEHMIO: COCTaBJIATh IUIaH JIEHCTBUM,
pacnpenenaTb pojau ¢ yd€éTOM MHEHUH y4aCTHUKOB, 00CYXAaTh Pe3yJbTaThl COBMECTHOM pabOThI;

OLICHMBATh KAU€CTBO CBOET0 BKJIaJa U KaXKIOr0 yYacCTHUKA KOMaH/Abl B OO pe3yabTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

IpeiaraTb HOBbIE MPOEKTHI, OLIEHUBATH UJEH C TO3ULUU HOBU3HBI, OPUTUHAIBHOCTH, IPAKTUYECKONW 3HAUMMOCTH;

OCYILECTBIISATh MMO3UTUBHOE CTPATErMYECKOE TIOBEJICHUE B PA3IMUHBIX CUTYAIUSIX, TPOSIBIIATH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBiageHne yHNBEPCAJTbHBIMH PeryJsiTHBHBIMHU AeHCTBUAMM:

1)camoopranusanus:

UCIIOJIb30BaTh OMOIOTHUECKUE 3HAHUS JJISl BBISIBJICHUS IPOOJIEM U MX PEIICHUS B )KU3HEHHBIX U YUEOHBIX CUTYAIHX;

BbIOMpaTh Ha OCHOBE OMOJOrMYECKHX 3HAHHWM IEIeBbIE U CMBICIOBbIE YCTAHOBKH B CBOMX JIEHCTBUSX M MOCTYIKAaxX MO OTHOUICHHIO K YKUBOU
IIPUPOJIE, CBOEMY 370POBBIO U 3J0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYILECTBIIATh MO3HABATEIbHYIO AEATENbHOCTb, BBIABIATH IPOOJIEMBI, CTaBUTh M (DOPMYIHpPOBATH COOCTBEHHBIE 3a/laud B
00pa30BaTeNbHON AEATENBHOCTU U dKU3HEHHBIX CUTYaLUsX;

CaMOCTOSITENIFHO COCTAaBJIATH IUIAH PEIICHUS MPOOJIEMBI C YIETOM HUMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MTPEANOUYTECHUH;



JlaBaTh OLIEHKY HOBBIM CUTYalUsM;

pacuMpsATh paMK1 y4eOHOTO ITpeMeTa Ha OCHOBE JIMYHBIX MPEANIOUTECHHIN;

JieNiaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €Tr0, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLICHUBATh [IPUOOPETEHHBIN OIBIT;

CHOCOOCTBOBATh (POPMUPOBAHUIO M MPOSBICHUIO IIMPOKOHN 3PYAMIIMU B PAa3HBIX 00JIACTSIX 3HAHHIA, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeIbHbIHN
Y KyJIbTYPHBIM YPOBEHb.

2)CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, BHOCUTb KOPPEKTUBHI B I€ATEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISAM;

BJIAJCTh HAaBbIKAMHU IO3HABATENBHOM pe(iieKCHMM KaK OCO3HAHHs COBEPIIAEMbIX JEHCTBMHA M MBICIUTENBHBIX IPOLIECCOB, UX PE3YJIbTAaTOB U
OCHOBAHHMH, HCIIOIB30BaTh MPUEMBI Pe(DICKCHH Il OLIEHKU CUTYalluH, BEIOOpA BEPHOTO PELICHHUS;

YMETb OLICHUBATh PUCKHU U CBOEBPEMEHHO MPUHUMATh PELICHUS 110 UX CHIKEHUIO;

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAJIW3€ PE3YJIbTaTOB JIE€ATEIbHOCTH;

3)npunsaTHe ceds M IPYruX:

NpUHUMATh ce0sl, TOHMMasl CBOU HEIOCTATKU U IOCTOUHCTBA,

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX MPU aHAJIN3€ PE3YJIBTATOB JEATEIbHOCTH;

IpU3HABaTh CBOE MPaBO U MPaBo APYTUX Ha OIINOKH;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C MO3ULMH APYroro YeJIOBEKa.

NNPEJAMETHBIE PE3YJIBTATDBI

[TpenmeTHbIe pe3ynbTaThl ocBoeHHs mporpammbel COO no Ouosioruu Ha 6a30BOM YPOBHE BKIIIOUAIOT crienuduueckue g yueOHOro npeaMera
«buonorus» HayuyHble 3HAHHS, YMEHHUS M CIOCOOBI NEMCTBUI MO OCBOCHHIO, MHTEPIPETALUU M MPEeoOpa30BaHUIO 3HAHUM, BUIBI JEATEIBHOCTH I10
MOJYYEHUIO HOBOTO 3HAHUS M NMPUMEHEHHIO 3HAHUN B Pa3IMYHBIX YUEOHBIX CHUTYAIMsIX, @ TaKKe B pEabHBIX KU3HEHHBIX CUTYallUsAX, CBA3AHHBIX C
6uonorueil. B mporpamme npeaMeTHbIe pe3ylbTaThl MPEACTaBICHBI 0 rojaM 00yueHHs.

[IpenmeTHbie pe3ynabTaThl OCBOCHUS yueOHOTro npenmera «buonorus» é 10 knacce nOIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MECTE M POJIM OMOJOTMM B CHUCTEME HAyYHOTO 3HAHUS €CTECTBEHHBIX HAayK, B (POPMHUPOBAHUHM COBPEMEHHOU
€CTECTBEHHO-HAYYHON KapTHHBI MUPAa U HAYYHOI'O MHPOBO33PEHHS, O BKJIA/J€ POCCHUMCKHX M 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHUH,
(GyHKIIMOHAIBHOW TPaMOTHOCTH Y€JIOBEKa JUIsl pEIICHUs )KU3HEHHBIX 3a71a4;

YMEHHME pPACKpbIBaTh COAEpKAHHE OHOJOTMYECKHMX TEPMUHOB U TIOHATUN: JKU3Hb, KJIETKA, OpraHU3M, MeTaboiau3M (OOMEH BeIIeCTB U
MpEBpaIllCHHEe DJHEPruHu), TOMEOocTa3 (CaMOperyssnus), YpOBHEBas OpraHU3aIisl >KUBBIX CHCTEM, CaMOBOCIPOM3BEICHHE (PEIPOIYKIINS),
HACJICACTBCHHOCTb, U3SMCHYUBOCTD, POCT U PA3BUTHC;



YMEHHE U3J1araTh OMOJIOrH4ecKre Teopun (KJIeTOYHasl, XpOMOCOMHAsl, MyTallMOHHAs, LIEHTPaJibHAsl JoTMa MOJIEKYJISIpHOM O6uonorun), 3akonsl (1.
Mengens, T. Moprana, H. 1. BaBunioBa) u yueHus (0 ieHTpax MHOrooOpa3usi U IpOMCXOXAEeHUs KynbTypHbIX pacteHuil H. Y. BaBunoBa), onpenensats
IPaHULbl UX IPUMEHUMOCTHU K KUBBIM CUCTEMAM;

YMEHHUE BIIAIETh METOJIaMH HAyYHOTO IMO3HAHUS B OMOJIOTUU: HAOJIOJCHUE M ONMHMCAHUE KHUBBIX CUCTEM, ITPOLIECCOB M SBJICHUN, OpraHU3alus 1
IpoBeieHuEe OMOIOTHYECKOTO SKCIIEPUMEHTA, BBIIIBUKCHHE THIIOTE3bl, BBISIBICHHUE 3aBUCUMOCTH MEXIY HCCIEAYEMBIMU BEIWYMHAMH, OOBSICHEHHE
MOJIyYEHHBIX PE3YJIbTATOB, UCIIOJIb30BAHHBIX HAYYHBIX ITOHATUMN, TEOPUI U 3aKOHOB, YMEHUE J€JIaTh BHIBOJbI HA OCHOBAHUU TOJIyYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIICIATh CYLIECTBEHHBIE NMPU3HAKU BUPYCOB, KIJIETOK IMPOKAPUOT U HYKAPHUOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OpPTraHU3MOB,
OCOOCHHOCTH TMPOILIECCOB: OOMEHa BELIECTB M MPEBpAIICHHUsS] HHEPTrUU B KIETKE, (POTOCHHTE3a, IUIACTUYECKOTO W JHEPreTUYECKOro OOMeHa,
XEMOCHHTE3a, MUTO03a, Mei103a, OIUIOOTBOPEHHUS, Pa3MHOXKEHUS, MHIUBUIYATbHOTO Pa3BUTHUS OpraHu3Ma (OHTOTeHE3);

YMEHME MPUMEHSTH MOJyYE€HHbIE 3HaHMS JUIsl OOBSCHEHUS OMOJOTMYECKHX IPOLECCOB U SIBJICHWM, JJI1 NPUHATHUS MPAKTUUYECKUX PELICHUH B
MOBCEIHEBHOM JKM3HU C MENbI0 OOecredeHus: Oe30MacCHOCTH CBOETO 370POBbS M 3/I0POBBS OKPYXKAIOIIUX JIIOJEH, COOIIOAEHUS HOPM TPaMOTHOTO
MOBEJICHUSI B OKPYKAIOIICH MPUPOAHOU Cpesie, TOHMMaHUE HEOOXOIUMOCTH HCIOJB30BaHUS JOCTHXKEHUN COBPEMEHHON OMOJIOTUH U OMOTEXHOJIOTHI
JUISl PAllMOHAJIBHOTO IIPUPOAOIIOIb30BAHHS;

YMEHHUE pelliaTh 3JeMEHTapHble TeHeTUYECKHE 3aJjaui Ha MOHO- U JTUTHOPUHOE CKpEIlMBaHUE, CIETJICHHOEe HACJIe0BaHUE, COCTABIATh CXEMbI
MOHOTUOPHUAHOTO CKpPEIMBAHU JUISl TPEICKa3aHMsl HAacJIe0BaHUS PU3HAKOB Y OPraHU3MOB;

YMEHUE BBIIOJIHATH Ja00paTOpHbIE U MpaKTHUECKue paboThl, COOII0AATh MpaBuiia MpU padboTe ¢ yueOHBIM U TaOOpaTOPHBIM 000PYI0BaHHEM;

yYMEHUE KPUTUYECKHU OLIEHMBATh U MHTEPHPETHPOBATH MHPOPMALIMIO OMOJIOIMYECKOrO COJAEpkaHMs, BKIIOYAIONIYIO IICEBJOHAYYHbIE 3HAHUS W3
Pa3IUYHBIX UCTOYHHUKOB (CPEICTBAa MAcCOBOM MH(OpMalNK, HAYYHO-TIOMYJISIpHbIE MaTepuaibl), STUYECKHE aCHEKThl COBPEMEHHBIX HCCIEIOBAHUN B
O1oJI0ruM, METUIIHE, OMOTEXHOJIOTUH;

YMEHHE CO3[aBaTh COOCTBEHHBIE MHUCHMEHHBIE U YCTHBIE COOOIIEHUs, 00001Iast OHONIOrHuecKy0 MH(GOPMALMI0 U3 HECKOJbKUX HCTOYHHKOB,
IrPaMOTHO MCIOJIb30BaTh MOHATUHHBIN anmnapar OMOJI0THH.

[IpenmeTHbie pe3ynabTaThl OCBOCHUS yueOHOro npenmera «buonorus» é 11 knacce nOIKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTh 3HAHUH O MECTE M POJIM OMOJIOTHM B CHUCTEME HAyYHOIO 3HAHUS €CTECTBEHHBIX HayK, B ()OPMHUPOBAHUU COBPEMEHHOM
€CTeCTBEHHO-HAYYHOW KapTHUHBI MUPa U HAyYHOI'O MHUPOBO33PEHHUS, O BKJIAJE POCCHUUCKHUX M 3apyOekHBIX YUEHBIX-OMOJIOrOB B pa3BUTHE OMOJIOTHH,
(YHKIMOHATBHON IPaMOTHOCTH Y€JIOBEKa JIJIs peIlIeHUs )KU3HEHHBIX 3a71ay;

YMEHHUE PacKphIBaTh COJEpKaHHE OMOJIOIMYECKHX TEPMUHOB U MOHSATHIA: BU, MOMYJALUSA, TeHO(MOH I, SBOIIOLUS, ABUKYIIHE CHIIBI ((haKTOPHI)
3BOJIIOIMH, TPUCTIOCOOIEHHOCTh OPraHU3MOB, BU1I000pa30BaHKe, IKOJIOTHUECKHE (PaKTOPhl, SKOCUCTEMA, TPOAYLIEHThI, KOHCYMEHTHI, PeAYLEHTHI, LIeNU
MATaHUs, YKOJOTHYECKast MUpaMuia, OMoreomneHos, onocdepa;

yYMEHHE U3JIarath OMOJoruueckue Teopuu (3BosonnoHHas Teopus Y. JlapBuHa, CHHTETHYECKas! TEOPUsI HBOJIIOLMU), 3aKOHBI U 3aKOHOMEPHOCTH
(3aponprmeBoro cxoactBa K. M. bopa, depenoBanus riiaBHBIX HampaBieHuil u myTteil spomtonmu A. H. CeBeprioBa, yuenus o Ouochepe B. .
Bepnazckoro), onpeaensaTe TpaHULlbl UX NIPUMEHUMOCTH K KMBBIM CUCTEMAM;



yYMEHHUE BJIaIETh METOJIaMU HAayYHOI'O IMO3HAHUS B OMOJIOTMU: HAONIO/IEHHE U OMMCAaHME JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHUH, OpraHu3alus U
poBe/ieHuEe OMOJIOTHYECKOT0 SKCIIEPUMEHTA, BBIJIBKCHHE THIIOTE3bl, BBIABICHHE 3aBUCUMOCTH MEXAY HCCIEIYyeMbIMH BEIUYMHAMH, OOBSCHEHHE
IIOJIyYEHHBIX PE3Yy/IbTaTOB, UCIOJIb30BAaHHBIX HAYYHBIX ITOHATHI, TEOPUI U 3aKOHOB, YMEHUE JI€1aTh BHIBO/IbI HA OCHOBAHUH IIOJyUYEHHBIX PE3YyJIbTATOB;

YMEHUE BBIJCATH CYIIECTBEHHBIC PU3HAKU CTPOCHUS OMOIOTHYECKUX OOBEKTOB: BHJIOB, MOMYIISIUI, MIPOAYLIEHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOreoeHO30B U 3KOCHCTEM, OCOOEHHOCTH IIPOLECCOB: HACIECACTBEHHON M3MEHYMBOCTH, €CTECTBEHHOrO OTOOpa, BHI000pa30BaHUs,
IPUCHOCOOJIEHHOCTH OPraHU3MOB, JAEHCTBHUS HKOJOIMUECKUX (AKTOPOB HA OPraHU3MBbI, IEPEHOCAa BEIECTB M IIOTOKAa SHEPIUU B SKOCHCTEMaX,
AHTPOIIOT€HHBIX U3MEHEHUH B SKOCUCTEMAaX CBOEH MECTHOCTH, KPYrOBOpPOTa BELIECTB U OMOreOXMMHUUYECKUX LIUKIIOB B buocdepe;

yYMEHHUE MPUMEHATh MOJyYEHHbIC 3HAHUSA A OOBACHEHMsS OMOJIOTMYECKHUX IMPOLECCOB M SBICHMUH, JUISI MPUHATUS NMPAKTUYECKHX pEIICHUH B
IIOBCEHEBHOM >KM3HU C LEJIbI0 oOecredyeHus: Oe30MacCHOCTH CBOETO 370POBbsS U 3/10pOBbSl OKPYXAIOIIUX JIIOJEH, COOI0AEHUs HOPM I'PaMOTHOTO
MIOBEJICHUS B OKpY’KaIoLIEell IPpUPOIHON cpesie, TOHMMAaHUE HEOOX0IMMOCTH UCIIOJIb30BAHUSI IOCTUKEHUI COBPEMEHHOW OMOJIOTUH Ui palliOHAIbHOTO
IIPUPOJOIIOIB30BAHMS;

YMEHHUE pelIaTh 3JeMEHTapHbIe OMOIOTHYECKHE 33/1a49H, COCTABIIATH CXEMBI IIEpEHOCA BEIIECTB U DHEPTUHU B IKOCUCTEMaX (IIeTIH ITUTAHUs);

YMEHUE BBITIOTHATH Ja00paTOpHbIEC U MPaKTHYECKUe paboThl, COOII0IATh MpaBmiia MpU padboTe ¢ y4eOHBIM U TaOOPaTOPHBIM 000PYIOBaHHEM;

yYMEHUE KPUTUYECKHU OLIEHHBATh U MHTEPIPETUPOBATh MHPOPMALUIO OMOIOTHYECKOr0 COJepKAaHUs, BKIIOYAIONIYIO IICEBAOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpeICTBA MacCOBOM MH(OpMAIK, HAyYHO-TIONMYJISIPHBIE MaTepHallbl), pACCMaTPUBATh TJI00aIbHBIE SKOJIOTHUECKUE TPOOIIEMBI
COBPEMEHHOCTH, (OPMHUPOBATH 110 OTHOUIEHUIO K HUM COOCTBEHHYIO MO3UIHIO;

yYMEHUE c0o3/]aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOMIEHHsI, 0000111ass OMOIOTHYECKYI0 HHPOPMALIMIO U3 HECKOIBKUX HCTOUHUKOB,
IPaMOTHO MCIOJIb30BaTh MOHATUHHBIN anmnapar OMOJI0THH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaumeHnoBaHue pa3jae/ioB U Koamiectso 1acos DJiIeKTPOHHBIE (IU(POBHIE)
n/m | TeM MpOrpamMMbl Bcero KoHTposibHbIe padoThI IpakTu4ecKkue paboTbl 06pasoBaTebHbIe pecypenl
Bubnuoreka IIOK
! buonorus xax Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKuBBICe CHCTEMEBI U UX 1 Bubnuoreka IIOK
OpraHu3aius https://m.edsoo.ru/7f41c292
3 XUMHIECKHUI COCTaB U 8 1 Bubnuoreka IIOK
CTPOCHHE KIIETKH https://m.edsoo.ru/7f41¢c292
Bubnuoreka IIOK
4 JKu3HeneaTenbHOCTD KIETKH 6 https://m.edso0.ru/7f41c292
PasmuoxeHue u Bubsorexa [IOK
> WHAHBHIYATILHOC PABHTHE > 1 https://m.edsoo.ru/7f41c292
OpraHu3MoB — :
6 HacnenctBeHHOCTD U 8 15 Bubnnoreka [IOK
HU3MEHYMBOCTH OPraHH3MOB ' https://m.edsoo.ru/7f41¢c292
7 Cenexiust OpraHu3MOB. 3 1 bubnmoreka [JOK
OCHOBEI OHOTEXHOJIOT MU https://m.edso00.ru/7f41¢292
8 PesepBHOE Bpems 1 bubmorexa LHOK
P P https://m.edsoo.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 34 1 4
TTPOTPAMME



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

11 KJIACC

Ne I[;l;;;l\eaﬁ::l;la::[; Kosmaecrso 4acos DJIeKTpOoHHBIe (HU(poOBLIE)
n/n POrpaMMBI Bcero KoHTpoabubie paGoTsI IMpakTuyeckue padoTs 06pasoBaTe/bHbIe pecypehbl
1 DBOJIOIMOHHAS 9 1 bubnuoreka [TOK
Ouosorus https://m.edsoo.ru/7f41cc74
BozHukHOBeHUE Butmorexa LIOK
2 DasBUTHE HHHH Ha 9 05 https://m.edsoo.ru/7f41cc74
3emie
3 Opranusmbl 1 5 1 bubnuorexa [TOK
OKpY’Karomias cpesia https://m.edsoo.ru/7f41cc74
s | woonmecne 9 Bubmmorexa LIOK
https://m.edsoo.ru/7f41cc74
CHUCTEMBI
5 PesepBHOE BpeMst 2 bubmorexa LOK
p P https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO 34 25
YACOB IO ITPOTPAMME '



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
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le/l peajn3anuu nNporpaMmmal HCIMOJIL3YHOTCH yqeﬁﬂmm, BKJJIIOYCHHbLIC B (l)e)lepa.]'[bﬂblﬁ MmepeICHb:

[Taceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u npyrue/ ITox pen. [laceunuka B.B. YueOnuk. buonorus. 10 knacc. Mocka
"IIpocBenienue"

[Taceunuk B.B., Kamenckuii A.A., Pyono A.M. u apyrue/ [loxn pen. [Taceunuka B.B. YueOnuk. buonorus. 11 kimacc. Mocksa
"[Ipocsemienue"



