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MNOACHUTEJIBHASA 3AIINCKA

PaGouast mporpamma 1o 6MOJOTUU HA YPOBHE CPEAHETO O0IIero o0pa3oBaHuUs
MOJTOTOBJIEHA Ha OCHOBE CJIEIYIOLIUX HOPMATHUBHBIX JOKYMEHTOB (perepaibHOro
YPOBHSI M IPABOYCTAHABINBAOIINX JTOKYMEHTOB IIKOJIbIL:

*@enepanpHoro 3akoHa «O0 oOpazoBanmm B Poccuiickoit demeparum» ot
29.12.2012 roga Ne 273-®3 ¢ n3MEHEHHUSAMH U JOIIOJTHCHUSIMU;

[Ipukaza Muno6pnayku Poccuu ot 17 mast 2012 r. Ne 413 «O06 yTBepkieHUA
benepaibHOTO rocyJapCTBEHHOTO 00pa30BaTEILHOIO CTaHAapTa CPEIHETO OOIIETOo
oOpazoBanus» (3apeructpuposan 07. 06. 2012 r. N 24480);

[Ipukaza MuHuncrepcrBa npocsemenuss Poccuiickon @enepanuu  OT
12.08.2022 Ne 732 «O BHeceHUM U3MEHEHHU B (elepalibHbI TOCY1apCTBEHHBIHI
oOpa3oBaTeNbHBI CTAaHAAPT CPEJHEr0 OOIIero OoO0pa30BaHUs, YTBEPHKIACHHBIN
npuka3oM MuHucTepcTBa 00pa3oBanus U Hayku Poccuiickoit @enepannu ot 17 mas
2012 r. Ne 413» (3apeructpuponas 12.09.2022 Ne 70034);

[Ipukaza MuHuncrepctBa mnpocsemenuss Poccuiickon @enepanuu  OT
18.05.2023 Ne 371 «O06 ytBepxkeHuu dheaepaibHON 00pa30BaTEIbLHOM MPOTrpaMMBI
cpenHero obmiero oopazoBanus» (3apeructpuponan 12.07.2023 Ne 74228);

*Konuenuun mnpenojgaBanus yuyeOHoro mnpeamera «buonorus» (OmoOpena
pemieHreM (eaepalbHOro0 y4eOHO-METOAMYECKOr0 OOBEIUHEHUs MO O00IIeMy
o0pa3oBaHuUI0, MPOTOKOJ oT 29 anpens 2022 r.);

*Canutapubix npasun CII 2.4.3648-20 «CaHUTapHO-3MUIEMHOIOTHYECKUE
TpeOOBaHUS K OpraHU3allMy BOCIHUTAaHUSA U OOYy4EHHUs, OTIbIXa U O3OPOBIICHUS
JIETEH ¥ MOJIOJICKI;

[Ipuka3za MunucrepctBa npocsemenus PP or 02.08.2022 Ne 653 «OO0
yTBEpkACHUU (efepaibHOro NepeyHs JIEKTPOHHBIX 00pa30BaTENIbHBIX PECYPCOB,
JOMYLIEHHBIX K HCIIOIB30BAHUIO IPU PEAM3ALUU HMEIOIINX T'OCYJIapCTBEHHYIO
aKKpenuTauuMio — obpazoBareibHbix — mporpamm  HOO, OO0,  COO»
(3apeructpuponan 29.08.2022 Ne 69822).

Pabouast mporpamma ydeOHoro mnpeamera «buonorus. ba3zoBblil ypoBeHbY
(manee - pabouas rporpamma) BKJIIOYAET:

- IOSICHUTEJIBHYIO 3aIIHCKY,

- coJiepKaHue yYeOHOTo IpeMeETa,

- IJTAHUPYEMbIE PE3yJIbTaThl OCBOCHUSI POTPAMMBbI Y4eOHOTO MpeIMETa,

- TEMATHYECKOE [IJIAHUPOBAHMUE.

[TosicuutenbHas 3amucka oOTpakaeT oOlMe MLedd M 33Jauyd  U3y4YeHUs
IPEAMETA, XAPAKTEPUCTUKY IICUXOJOTHMYECKUX MPEANOCBUIOK K €ro H3y4EHUIO
HIKOJIbHUKAMU; MECTO B CTPYKTYpE YUEOHOro IJIaHa, a TaKXe MOJIXO0Jbl K 0TOOpYy
COJIEp)KaHMs, K OINPEACICHUIO IUJIAHUPYEMBIX PE3YJIbTaTOB M K CTPYKType
TEMaTHYECKOIO IJIAHUPOBAHMUS.



Conepxkanre OOydYeHHsI PACKPBIBACT COJACPKATEIbHBIC JIMHUHM, KOTOPHIC
MpeaIaraloTcs sl 0053aTeTbHOTO M3YUYEHHUS B KKIOM KJIacCe CPEIHEH ITKOJIBI.
Conmepxanne 0Oy4deHHMs B KaXJOM KJacce 3aBepliaercs mnepeuHeM YVY][ —
MO3HABATENIbHBIX, KOMMYHUKATHUBHBIX U PETYJIATUBHBIX, KOTOPHIE BO3MOKHO
dbopmupoBath cpecTBaMu yueOHoro npeamera «buosorus» ¢ yuéToM BO3pacTHBIX
0COOEHHOCTEH MKOJIHLHUKOB.

[lnanupyemMbie pe3yabTaThl BKJIIOYAIOT JIMYHOCTHBIC, METANpPEIMETHbBIE
pe3ynbTaThl 3a Mepuoj 00y4YeHUs], a TakKe MPEAMETHBIC JOCTHKEHUSI IIKOJIbHUKA
3a KaXXJIbIi TOJ] 00y4eHHUsI B CpeTHEHN IIKOJIE.

B TemaTudeckom MiIaHUPOBAHUM PACKPBIBAETCS IPOIPAMMHOE COJEpKAHUE C
yKa3aHUEM KOJMYECTBA aKaJEeMHUYECKUX 9acOB, OTBOAMMBIX HA OCBOCHHE Ka)IOU
TeMbl y4eOHOro MpenMeTa, y4eOHOro Kypca (B T.4. BHEYPOUHOU JEATEIBHOCTH),
y4eOHOTrO MOJYJSi YU BO3MOKHOCTH HCIIOJIb30BAHUS MO ATOM TEME DJIEKTPOHHBIX
(mupoBBbIX) 00pa30BATEIBHBIX PECYPCOB, SABISIOIIUXCS y4eOHO-METOIUYSCKUMU
MaTepuaiaMu  (MyJbTHUMEIUWHBIE TPOTPaMMBbI, JJICKTPOHHBIC YYEOHUKH U
3aJJTaYHUKH, AJIEKTPOHHbIE OWONMOTEKH, BHPTyaJbHbIE JIA0OPATOPUH, HIPOBBIE
MIPOTPAMMBI, KOJIIEKITHH ITUGPOBBIX 00pa30BaTEILHBIX PECYPCOB), HCTIOIB3YEMBIMHU
JUTs1 0OYYEeHUS U BOCIIUTAHUS Pa3IUYHBIX TPYIII MOJIb30BaTENEH, TPEICTaBICHHBIMU
B 2JIEKTPOHHOM (IIU(POBOM) BUJIE U PEATTU3YIOIUMHU JUIAKTHIECKHIE BO3MOKHOCTH
UKT, cogepkaHue KOTOPHIX COOTBETCTBYET 3aKOHOIATEILCTBY 00 00pa3oBaHuu, a
TaK e (GOpMbI peasiu3allui BOCIIUTATEIILHOTO MOTEHIIMANIA TEM, Pa3/IeJIOB yUeOHOTO
npeaMeTa, yaeOHOro Kypcea (B T.4. BHEYPOUHOU JEATEIbHOCTH), y4eOHOTO MOTYJISL.

[Ipu pa3paboTke mporpaMmbl MO OHOJOTUM TEOPETUYECKYIO OCHOBY IS
OTIpEJICICHHUS] TOJAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro TMpeameTa
«buonorus» cocraBwim: KoHuenryaiabHble TmonoxkeHus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH  LENei, CoJepKaHHs, pPe3yJbTaToB OOyYeHHUs U
TpeOOBAHUM K YPOBHIO ITOATOTOBKH BBIITYCKHUKOB, ITOJIOKEHHS 00 OOIIUX IETAX U
MPUHIUIIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHETrO
oO1ero oopazoBanusi B Poccuiickoit denepann, a TakxKe MoJ0KEHUS 0 crieluduke
Owonornu, €€ 3HAYEHWW B TIO3HAHWHM JKUBOM TIPUPOABI U OOCCIICUCHHH
CYILIECTBOBAaHMS 4ejoBedeckoro oodmiectBa. COrjacHO Ha3BAHHBIM MOJIOKEHUSIM,
OTpe/ieieHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI TIO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma o Ouosoruu 1aéT MpeaCTaBICHUE O LeIsIX, 00 00IIel cTpaTerun
oOy4YeHHS, BOCTUTAHUS U PA3BUTHUS 00YUAIOMINXCS CPEACTBAMHU YIeOHOTO MpeaMeTa
«buonorus», onpeaenseT 00s13aTeIbHOE MPEIMETHOE COJIEpKAHUE, €T0 CTPYKTYPY,
pacnpeneiieHue 1Mo paszieiiaM B TeMaM, PEKOMEHIYEMYIO IOCIeI0BaTeIbHOCTD
U3y4YeHUs] YIeOHOTO MaTepraia ¢ y4€TOM MEKIIPEAMETHBIX U BHYTPUIIPEAMETHBIX
CBs3€H, JIOTUKH 00pa30BaTENbHOTO TMPOIECCa, BO3PACTHBIX OCOOEHHOCTEM
o0y4Jarommxcs.



B nporpamme o 61o10THu Tak)Ke YIUTHIBAIOTCS TPEOOBAHUS K TIIAHUPYEMBIM
JUYHOCTHBIM, METaNpeAMETHBIM W TPEIMETHBIM pe3yjbTaTaM oOOydeHUs B
dbopMupoBaHUU OCHOBHBIX BHJIOB y4eOHO-TI03HABATEILHOMN
NeSATEebHOCTH/Y4EOHBIX JEeHCTBUM OOYydYalomMXCd MO OCBOCHMIO COJACpIKAHUS
OMOJIOTUYECKOT0 00pa30BaHUsI.

B mporpamme mo 6mosorun (10—11 xmaccel, 6a30BEI YPOBEHB) peain30BaH
MPUHITUI TPEEMCTBEHHOCTH B HM3yYCeHUHM OWoJjoruu, Ojarojgapss 4emMy B HeH
MPOCMATPUBAETCS HANPABJICHHOCTh HAa pPAa3BUTUE 3HAHUM, CBSI3aHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAyYHOTO  MHUPOBO33PEHUS,  IEHHOCTHBIX
OpUEHTAlM{ JIMYHOCTH, SKOJIOTHYECKOTO MBILIUICHHS, IPEACTABICHUN O 3I0POBOM
oOpa3e XM3HM M OCpEKHBIM OTHOIIECHHUEM K OKpYXKAIOUeH MPUPOIHOU cpere.
[ToaTomy Hapsiy ¢ U3ydeHHEM OOIIEOMOIOTHYECKIX TEOPHil, a TaKKe 3HAHUHU O
CTPOEHUU >KUBBIX CHCTEM PA3HOI0 PaHra M CYIIHOCTU OCHOBHBIX MPOTEKAIOIIUX B
HUX TPOIIECCOB B MPOrpaMMme MO OMOJIOTHH YAEJIEHO BHUMAHUE HCIOJIb30BAHUIO
MOJTYYCHHBIX 3HAHUHN B TTOBCEIHEBHOM KU3HM ISl PEIICHHS TPUKIAAHBIX 3a/1a4, B
TOM 4HClie: TPOPUIAKTUKYA HACJIEICTBEHHBIX 3a00JIeBaHUN YEIOBEKa, MEIUKO-
TeHETUYECKOTO KOHCYJIBTUPOBAHUSA, 000CHOBAHUS SKOJOTHUECKH IEIeCO000Pa3HOTO
MOBEJICHUSI B OKpYKAIOLIEH MPUPOTHON Cpelie, aHalu3a BIUSHUS XO03WCTBEHHOU
JIESATEILHOCTH YEJIOBEKA Ha COCTOSIHME MPUPOHBIX U UCKYCCTBEHHBIX IKOCHUCTEM.
Ycunenne BHUMaHUS K TPHUKIAJAHON HampaBIEHHOCTH Y4eOHOro IMpeaMera
«buonorusy NpoAUKTOBaHO HEOOXOJUMOCTHIO O0ECTICUeHHUS YCIIOBUH JISI PELICHHUS
OJIHOM M3 aKTyaJbHBIX 3aJa4 IIKOJLHOTO OMOJIOTHYECKOTO 00pa30BaHuUsl, KOTOpPas
npeamnoiaraetT GopMUPOBAHUE y OOYYAFONTUXCS CIIOCOOHOCTH adalTHPOBATHCS K
U3MEHEHUSIM JUHAMUYHO Pa3BUBAIOIETOCS COBPEMEHHOTO MUPA.

buonorust Ha ypoBHE cpemHero obmiero oOpa3oBaHHUS 3aHUMAET Ba)KHOE
Mecto. OHa oOecrieunBaeTr (OpMHUPOBAHUE y OOYHYAIOMIMXCS MPEICTABICHUN O
HAyYHOW KapTHUHE MHpA, pacIIMpsieT U 0000IaeT 3HaAHUS O KUBOM mpupoje, e
OTJIMYUTENBHBIX TPU3HAKAX — YPOBHEBOW OpraHHW3alldd M HBOJIIOIUHU, CO3MAET
YCIIOBHUSI  JUISA: TIO3HAHUS  3aKOHOB  JKMBOW  MPUPOIBI,  (OPMHPOBAHUS
(yHKUMOHAIBHOM TI'PAMOTHOCTH, HABBIKOB 3J0pOBOTO M 0e€30MacHOro odpasa
YKU3HH, YKOJOTHIECKOTO MBIIICHHS, IICHHOCTHOTO OTHOIICHUS K KUBOW MPUPOJIC
U YEJIOBEKY.

Bbonbioe 3HaueHre OMOIOTHST UMEET TAKXKe JIJISl PEIICHUS] BOCTIUTATEIIbHBIX U
pa3BHBAIOMIMX  3aJad  CpemHero  oOmero oO0pa3oBaHWsA,  COIMAIH3AINU
oOyuaronuxcs. M3ydenune 6uonorun odecneynBaeT ycioBUs st (OPMUPOBAHUS
WHTEJUICKTYalbHbIX, KOMMYHHMKAITMOHHBIX W HWH(POPMAIIMOHHBIX HABBIKOB,
ACTETUYECKON KYIbTYpbI, CIIOCOOCTBYET HMHTETPAIMM OWOJOTHYECKUX 3HAHUHU C
MIPEICTABJICHUSIMH U3 IPYTUX YIEOHBIX MTPEAMETOB, B YACTHOCTHU, (PU3UKU, XUMUU U
reorpadun. Ha3BaHHBIE TONOKEHUS O TpeIHA3HAYCHHH Y4eOHOTo MpeaMera



«buonorus» cocraBUJIM OCHOBY Jii ONPEICNICHUs MOAXOJ0B K OTOOpYy U
CTPYKTYPUPOBAHUIO €TI0 COAEpKaHUs, IPEICTABICHHOTO B IIpPOrpaMMe IO
OHOJIOTHH.

OT10op conepxanus yuyeOHoro mpeamera «buonorus» Ha 0a30BOM ypoBHE
OCYILECTBIEH C MO3UIMH KyJIbTypoCOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOPBIM OOYyYalolUecs: JOJKHBI OCBOMTH 3HAHHMS W YMEHUS, 3HAUUMBbIC MJis
dbopMupoBaHus O0OmIEeH KyJIbTYpbl, ONPEACNAIONINE aJCKBAaTHOE IOBEACHHUE
4eJI0BEKa B OKPYKAIOIIEeH IMPUPOJIHON cpene, BOCTpEOOBAaHHBIE B MOBCEAHEBHOM
KU3HU U IPAKTUUECKOM AesTenbHOCTH. Ocoboe MECTO B 3TOM cucTeMe 3HAHUN
3aHHUMAIOT 3JIEMEHTBI COAECPKAHMS, KOTOPbIE CIyKaT OCHOBOM AJis1 pOPpMUPOBAHUS
IIPEACTABICHHM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
[EHHOCTHBIX  OPUEHTAIMSX  JUYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHHU3allUU
OMOJIOrMUecKOro oOpa3oBaHMUsL.

CTpykTypupoBaHHE COAEpKaHUS y4yeOHOro Marepuaja B Iporpamme Io
OMOJIOTUM OCYIIECTBIEHO € YYETOM MPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSIX KUBOW MPHUPOJBI, O €€ YPOBHEBOM OpraHu3anuu 1
HBOJIIOLMU. B COOTBETCTBHUM C 3TUM B CTPYKType ydeOHOro npeamMera «bromorus»
BBIJICJICHBI CIIENYIOIIHE COAEp KaTEeIbHbIC JIMHUM: «bHonorus kak Hayka. Merozasl
Hay4yHOro mno3HaHus», «Knerka kak Ouonoruueckas cucrema», «OpraHu3M Kak
ononoruyeckas cucrema», «CucreMa M MHOTrooOpashe OpraHM4eCKOro MHpay,
«OBOJIOLUSA KUBOU IPUPOABD», « IKOCUCTEMBI U IPUCYIIAE UM 3aKOHOMEPHOCTH.

Ilenp u3yueHuss ydyeOHoro mpenmera «buosorus» Ha 0a30BOM YpPOBHE —
OBJIQZICHUE  OOYyYalOUIMMHCS  3HAHUSAMHU O  CTPYKTYpPHO-(PYHKIIMOHAIbHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO0 paHra M MNpUOOPETEHHE YMEHHM
WCIIOJI30BaTh ATH 3HAHMS JJIA TPAaMOTHBIX JEUCTBUH B OTHOILIEHUU OOBEKTOB
YKUBOM NIPUPOJBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

Jloctmxenue 1ied u3ydeHus: yueOHoro npenmera «buonorus» Ha 6azoBom
YpOBHE 00ECIIeUNBAETCS PEIICHUEM CIEAYIOLIUX 3a/1ay:

OCBOCHHME OOYYaIOIIMMHCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPUSX,
YUYEHUSX, 3AKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPAaBUIaX, CIyKalIUX OCHOBOM
JUIsl (pOPMUPOBAHUSL MPEACTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METOJIaX Hay4YHOT'O MO3HAaHMs, CTPOEHUH, MHOT000Opa3uu U OCOOEHHOCTSIX KUBBIX
CHUCTEM Pa3HOI0 YPOBHsI OpraHU3aluy, BBIAAIOIINUXCA OTKPBITUAX U COBPEMEHHBIX
HCCJICIOBAHUSX B OMOJIOTHH,

dbopmupoBaHUe y OOYy4YalOIIMXCSA IO3HABATENIbHBIX, MHTEIUIEKTYyaJIbHBIX U
TBOPYECKUX CIIOCOOHOCTEW B Mpoliecce aHalid3a JAaHHBIX O MYyTAX DPa3BUTUS B
OMOJIOTMM HAy4YHBIX B3IJISIIOB, MIEH M MOAXOAOB K W3YYEHHUIO YKUBBIX CHUCTEM
Pa3HOr0 YPOBHsI OpraHU3alluu;



CTaHOBJEHHE Yy oOOywarommxcs oOmeil KyabTyphl, (yHKIHOHAIBLHOU
TPAMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLICHUBATH SIBJICHHS OKPY>KAIOIIETO
MUpa KUBOW TIPUPOJIBI HA OCHOBAHWH 3HAHUH U OTIBITA, TOTYYEHHBIX IPH U3YICHUN
OHOJIOTHH,

dbopmupoBaHre y OOydalOIIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OWOJOTUYECKUX 3HAHWA B TMPAKTHUUECKOW MACATEIHHOCTA YEIIOBEKAa, Pa3BUTHH
COBPEMEHHBIX MEAUITMHCKUX TEXHOJIOTUH U arpoOMOTEXHOJIOTH;

BOCIIUTaHUE YOEXKAEHHOCTH B BO3MOKHOCTH TO3HAHUS YEJTOBEKOM >KHBOM
IPUPOBI, HEOOXOAUMOCTU OEPEKHOTO OTHOIICHUS K HEH, COOIOICHUST STUYECKUX
HOPM IPHU IPOBEICHUH OMOJIOTMYECKUX UCCIEOBAaHUM;

OCO3HAHHWE IICHHOCTH OWOJIOTMYECKUX 3HAHWUW JUIsI TIOBBIMIECHUS YPOBHS
AKOJIOTHYECKOM KYJIBTYPHI, 11 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEIHEBHOM JKU3HU IS
OLIEHKH TOCJIEICTBUN CBOEH IEATEIbHOCTHU IO OTHOILIEHUIO K OKPY’KaIoIlel cpere,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME U COOJIIOJCHHE Mep MNPOPUIAKTUKH
3a00J1eBaHUM.

B cucreme cpeanero oOmiero oOpaszoBaHusi «buosorus», mzyudaemass Ha
0a30BOM YpOBHE, SBIISIETCS OO0S3aTENIbHBIM YYEOHBIM IMPEIMETOM, BXOMSIIMM B
COCTaB MpeaMeTHOM o0nacTu « EcTecTBeHHO-HAYUYHBIE PEIMETHI.

J{nst u3yueHusi OMoJIOrMu Ha 0a30BOM YPOBHE CpEJIHETO 00111er0 00pa3oBaHuUs
otBoauTcs 68 gacoB: B 10 kimacce — 34 gaca (1 gac B Heaento), B 11 kimacce — 34 gaca
(1 gac B Hexemo).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HaykKa.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMM HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaABOM.
Ponb Ouonoruu B popMUpOBaHUU COBPEMEHHOM Hay4yHOH KapTHHBI Mupa. Cuctema
OMOJIOTMYECKUX HAYK.

Metoabl TO3HAHUS KUBOUW MPUPOIbI (HAOII0IEHHE, SKCIIEPUMEHT, ONMCAHHUE,
U3MepeHue, KilaccupUKalMs, MOJEeTUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpersr: Y. lapsun, I'. Menaens, H. K. Konbros, [Ix. Yorcon u ®@. Kpuk.

Tabnuipl U cxeMbl: «MeTOobl MO3HAHUS )KUBOU MPUPOIBD.

JlaGopaTopHblie 1 NpaKkTHYeCKHe PadoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METOAOB IPHU
U3YYeHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

Kusble cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHus: ouosoruu. OTinune
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOJIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIiil OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKUH ), OMOCEepHBIA.

JdeMoHCTpaum:

Tabmuubl u cxeMbl: «OCHOBHBIE MPU3HAKU KU3HUY, «YPOBHU OpraHU3AINH
YKABOW MPUPOIBI».

O6opynoBanue: moaesb MoJiekyibl JITHK.

Tema 3. Xumuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAYECKUM COCTaB KIIETKH. XHMUYECKHE DJIEMEHTBI: MaKpODJIEMEHTHI,
MHUKpPO3JIEeMEHThL. Bosia 1 MUHEpanbHbIE BELIECTBA.

OyHKIMM BOABI U MHHEpaJIbHBIX BelleCTB B kieTke. l[lomnepxkanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHEe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
HezaMeHrnMble 1 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHAS, BTOpWUYHAs, TpPETUYHAS U
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CBOWCcTBa OenkoB. buonoruueckue
GbyHKUIMUU OENKOB.



depmeHTHI — OnosoTuYecKue Katam3aTopel. CTpoeHne pepMeHTa: aKTHBHBIH
neHTp, cyocrpatHas cnenududHocTh. Kodepmentsl. Burtammubpl. Otaugus
(GhepMEHTOB OT HEOPTAHUYECKHUX KaTaTu3aTOPOB.

VYrieBoibl: MOHOCaXapuabl (TII0K03a, pru003a U 1€30KCUpr003a), TUcaxapu bl
(caxaposza, JlakTo3a) W mHoJucaxapuibsl (Kpaxmai, TJIMKOTEH, IeJTI003a).
buonornueckue GyHKIIUU YTIIEBOOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uaApOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkumu saunuaoB. CpaBHEHUE
YTJIE€BOOB, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTHUU.

HykneunoBsie kucinotrel: JHK wu PHK. Hyxkneotuasl — MoOHOMEpHI
Hyki1enHOBBIX kKucnoT. Ctpoenne u Gynkunu JJHK. Ctpoenne u ¢pynkuuu PHK.
Buasl PHK. AT®: ctpoenunie u GpyHKIIMH.

[utonorus — Hayka o kietke. KiietouHas Teopus — mpuMep B3auMOICHCTBUS
ujel 1 paKkToOB B HAYYHOM MMO3HAHUH. MeTOAbl U3YUEHUS KIICTKH.

Kietka kak nenoctHas xuBasi cucteMa. OO1ye Npu3HaKku KIETOK: 3aMKHYTast
HapykHas MmemOpana, Monekynbl JIHK kak renernueckuil ammapar, cucrema
CUHTE3a OelnKa.

Tunel KJIETOK: DJyKapuoTHueckas U mpokapuotudeckas. OcoOEHHOCTH
CTpOEHHUsI TMpOKapHOTHYECKON KieTku. KierouHas crenka Oaktepuil. CTpoeHwue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM H
rpUOHON KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KIETOK — KJIETOYHAsl CTEHKA, IVIMKOKAJIUKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBorictBa u GpyHkiuu. [{uTomnasma u eé
opraHousibl. OpHomemOpannbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
nr30COMBI.  [IoTyaBTOHOMHBIE OpPraHOWIbl KJIETKU: MUTOXOHAPHUH, TUIACTHUIBIL.
[Ipoucxoxxaenne MUTOXOHJpuM u t1iactun. Bunel mmactun. HememOpaHHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBINM IIEHTP, LEHTPUOJU, PECHUYKH,
KryTUKU. QyHKIUKA OPraHOU/I0B KJIIETKU. BrirroueHus.

Anpo — perynaropHslid 1eHTp kieTku. CTpoeHue saapa: saepHas 000JI0UKa,
KapuoIia3mMa, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIETKE.

JdeMoHCTpauu:

[Toptpetsl: A. Jleenryk, P. I'yk, T. llIBanu, M. lIneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Hunarpammel: «PaciipeieieHue XUMAYECKUX JIEMEHTOB B HEXKUBOU IPUPOIL»,
«PacrpeneneHne XuMUYECKUX 3JIEMEHTOB B dKUBOW MIPUPOJILH.

Tabmuubr u cxembl: «llepuogmdeckass TabnuIa XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHre MOJIeKyJIbl BOJIb», «brocunTes Oenka», « CTpoeHrne MOJIEKYJIbl Oenkay,
«Ctpoenue ¢pepmenta», «HykmennoBsie kuciotel. [JHK», «Ctpoenue Mosexybl



AT®», «CtpoeHue 3yKapuOTUYECKON KIETKN», «CTpOeHHE >KMBOTHOM KIIETKH,
«CTpoeHrEe pACTUTENBbHOM KIETKW», «CTpoeHHe MNPOKAPUOTUYECKON KIIETKWY,
«CTpoeHue sqipa KIEeTKu», « Y TIAeBOAb, «JIMIuIb.

O6opyioBaHue: CBETOBOM MHUKPOCKON, OOOpYy/OBaHUE MJii IPOBEACHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPONpPENaparbl pacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUAIbHBIX KJIETOK.

JlabopaTtopHble U NpakTHYecKHe padoThbI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIUTUYECKONM AaKTUBHOCTHU
(dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTajasbl ).

JlabopatopHass pabora Ne 2. «M3ydyeHue cCTpoeHHS KJIETOK pacTEHUH,
KUBOTHBIX W OaKTepuil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHKpOIpernapaTax U HX
OMHMCAHUE.

Tema 4. ’KusHeaesiTeIbHOCTh KJIETKH.

OOMeH BelIecTB, WK MeTa00Iu3M. ACCUMUIIAIUS (TUIACTUYECKU OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JB€ CTOPOHBI €IMHOrO IMpolecca
MeTrabonu3ma. Pojb 3aKOHOB COXpaHEHHUs BEIIECTB M HHEPruM B NOHUMAHUU
MeTabom3ma.

Tunsl oOMeHa BeliecTB: aBTOTPOHBIN U reTepoTpodHbIil. Ponb hepmeHTOB B
oOMeHE BEIIECTB U MPEBPAIICHUN YHEPTUH B KIIETKE.

®orocunTe3. CBeroBass W TeMHOBasg (a3pl (oTocuHTe3a. Peakuuu
dbotocunTeza. DPdhekTuBHOCTH (OTOCHHTE3a. 3HAUCHUE (DOTOCUHTE3A ISl KUZHU
Ha 3emiie. BausiHue ycinoBuil cpenbl Ha (OTOCMHTE3 U CHOCOOBI MOBBILIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMoCHHTe3. XEeMOCHHTE3UPYIOIUe OakTepun. 3HAUCHUE XEMOCHHTE3a IS
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMYJIMPOBAaHUE YHEPTUU B KIIETKE. DTarbl SHEpreTuueckoro ooMeHa. ['nmukomnus.
bpoxenne u ero Buibpl. KucinopogHoe OKHCIIEHHE, WIM KIETOYHOE JbIXaHUE.
OxucnurensHoe GochopunrpoBanue. IPHEeKTUBHOCTh IHEPreTUIECKOTO OOMEHA.

Peakium wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzauus reHetuueckoil uH@opManuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpunuus — Mmatpuuabli cuHTe3 PHK. Tpancnsuus — GuocunTes
Oenka. Otanbl TpaHciasauuu. KomupoBanue amuuokucinor. Pomnbs pubocom B
OonocuHTe3e Oenka.

Hexkiierounsie ¢popMmbl xu3HU — BUpYChl. UcTtopust oTkpeiTus Bupycos (. WM.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMSI M JKMU3HCHHOTO IIMKJIa BUPYCOB.
baktepuodaru. bonesnnm pacreHuid, XUBOTHBIX U YEJIOBEKA, BBI3HIBACMbBIC
Bupycamu. Bupyc ummynonedurura gyenoseka (BUY) — BozOyaurens CITM/]a.



OOpatHast ~ TpaHCKpWILIMA, peBepraza u  uHTerpasa. [Ipoduiaktuka
pacrnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUIA.

JleMOHCTpaum:

[Toptpetsl: H. K. Konbiios, . U. UBanosckuii, K. A. Tumupszes.

Tabmuupbl u cxembl: «Tunel nutanusy, «Mertadbonuzm», «MUTOXOHAPHUDY,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dorocunres», «Crpoenue JIHK»,
«CtpoeHre u PyHKITMOHHpPOBaHUE TeHA», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepunodarn», «Ctpoenue u xu3HeHHbIN 1uki Bupyca CIIN/a,
0aktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: monenu-anuinkanun «Yasoenue JIHK u Tpanckpumnius»,
«buocunTes 6enka», «CTpoeHne KIeTKu», Mojaeb cTpykTypsl JJTHK.

Tema 5. Pa3MHOkKeHMe U HHANBHUYAJbHOE Pa3BUTHE OPTaHU3MOB.

KnerouHblii UK, WM JKU3HEHHBIM 1MKN KieTku. MHTepdaza u MHUTO3.
[Tpoueccel, mporekaromue B uHTepdaze. Pemnmukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JunnouaHeli M TalvIOWAHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{uToNOrMyeckue OCHOBBI Pa3MHOKEHHMS W  WHIAUMBHUIYaJIbHOTO  Pa3BUTHUSA
OpraHU3MOB.

Henenne knetkn — muto3. Cragum muto3a. Ilpoueccsl, npoucxonsdmue Ha
Pa3HBIX CTAAUIX MUTO3a. bBUOTOrMYECKU CMBICT MUTO3A.

[Iporpammupyemas rubenb KIETKH — arnomnTo3.

®opMbl pa3MHOKEHUSI OPraHU3MOB: Oecroyioe U nosnoBoe. Bunabl Oecronoro
Pa3MHOXEHUS: JEJIICHHE HAJBOE, II0YKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpO00Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUE. VICKyCcCTBEHHOE KIIOHHMpPOBAaHUE
OpPTaHMW3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIINH.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJOTO.

Meiio3. Cranuu meito3a. [Iponecchl, mpoUCXOadIINe HA CTagusX Meno3a.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bHOJIIOrMYECKUMH CMBICT H
3Ha4YEHUE Meno3a.

["ameTorenes — mnpouecc 0OOpa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBble *kene3bl: CEMEHHUKU U SIMYHMKU. OOpa3oBaHuE W PAa3BUTHE MOJOBBIX
KJIETOK — TraMmeT (CHepMaro30M], SHIEKIeTKa) — CHEpPMAaTOTeHE3 U OBOIEHE3.
Oco0OeHHOCTH CTpOEHUsl SULEKIETOK MU crepMaro30ouoB. OIUIog0TBOpEHUE.
[Taprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(oMOpuorenes). DTanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOYHBIX >KUBOTHBIX:
npobiieHue, ractpyisuusi, opraHoreHe3. IloctamOpuonanbHOoe pasButue. TuUmb
NOCTAMOPHUOHAJIBHOTO Pa3BUTHA: NpsSIMOE, HempsiMoe (JIMYMHOYHOE). BrusHue



CpeIlbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOKIEHHBIC
YPOACTBA.

Poct u pazButue pactrenuil. OHTOreHE3 I[BETKOBOI'O PACTEHUS: CTPOCHUE
CEMEHH, CTA/INH PA3BUTHSI.

JdeMoHCcTpanuu:

Tabmuet 1 cxembl: «Dopmbl pa3MHOXKEHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE y [BETKOBBIX pacTeHui», «BereratTuBHOE pa3sMHOKEHUE
pacteHui», «Jlenenne xkietku Oaktepuity, «CTpoeHHE TOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii mukim», «Pemmukauus JHK», «Mutos»,
«Meino3y», «IIpsmoe n HEnpsiMoe pa3zBUTHEY, «['aMeToreHe3 y MIEKOMUTAIOIIUX U
yeoBekay, « OCHOBHBIE CTaJIMM OHTOTCHE3a.

O0opynoBaHue: MUKPOCKOII, MUKpOIpenapaThbl «CriepMaTo301 /161
MJIEKOIIUTAIOLIETO», «SIMIIeKIeTKa MIIEKOMUTaromero», «Kapuoknues B KJIeTKax
KOpElIKa JIyKa», MarHuTHas MOJIeNb-alIUInKauus «Jleaenue KIeTKu», MOJIEIb
JIHK, Mmonenb MmeTadazHOi XpOMOCOMBI.

JlabopaTopHbie U MIPaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmiompeHue MuTO3a B KJIETKaX KOHYHKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOITpENapaTax».

JlabopatopHas pabora Ne 4. «M3yueHue CTpOECHHS TMOJOBBIX KIETOK Ha
FOTOBBIX MUKPOTIPENapaTaxj».

Tema 6. HacsieAcTBEHHOCTh U MK3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3a1aun reHeTuku. Mlctopus pa3BUTHs reHETUKU. Pob nutoiaoruun
U OMOpPUOJIOTUM B CTAHOBJICHMM TE€HETUKU. BKiIam poCCHMCKUX U 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKU (TUOPHUI0IOTHYECKUH,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKhil). (OCHOBHBIE TI'€HETHYECKUE
noHsTusA. [ 'eHeTnYecKkass CUMBOJIMKA, UCHOJIb3yeMasl B CXEMaxX CKPEIIUBAHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPHU3HAKOB, YCTAaHOBJIECHHbIE ['. Menaenem.
MonorubpuiHOe CKpelMBaHHEe. 3aKOH €IMHO-00pa3us THOPHIOB IEPBOTO
nokoJieHus. [IpaBuiio JOMUHHPOBAHUS. 3aKOH PaCIICIUICHU PU3HAKOB. [ nnore3a
YUCTOTHI raMmeT. [oHOe M HEMOJIHOE JOMUHHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCEJOBaHUS
npu3HakoB.  lluToreHeTnueckue - OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanuzupyouiee ckpeumpanme. Mcnoap30BaHne aHATM3UPYIOLIETO CKPEIIMBaHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CuernieHHoe HacneaoBaHue npu3HakoB. Pabora T. Moprana no ciernjiieHHOMY
HAaCJIEIOBAaHUIO T€HOB. HapymieHune clerieHns TeHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHAasi TEOpUsI HACIEACTBEHHOCTH. | €HEeTUYECKHUE KapThl.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUe mojia. AyTOCOMBI U TMOJOBBIC
XpoMocoMBbI. ['omMorametrHele M rereporaMeTHble opraHus3Mbl. HacnepgoBanue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

N3mMeHunBOCTh. BUIbI ©3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYNBOCTH. BapranoHHbIN psil U BapualliOHHAsT KPUBas.
Hopma peakuun npusHaka. KojmuecTBEHHbIE M KAaYECTBEHHBIC MPU3HAKU U UX
HOpMa peakiuu. CBOMCTBAa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpoOIecC — OCHOBA KOMOWHATHBHOMU
M3MEHYMBOCTUA. MyTaImoHHas U3MEHUYMBOCTh. Kitaccudukanust MmyTanuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIe. YacToTa U nmpuuuHbl MyTanuid. MytareHHbIE (DAKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAIOB B HacleacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BHesinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'enetnka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETUKH
YeJIOBEKa: TCHECATOTHYCCKIM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONPENIECIICHHE reHOTHUIA!
MOJTHOTEHOMHOE CEKBEHUPOBAHUE, F'€HOTUIIMPOBAHKUE, B TOM YHCIIE C MOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHble 3a0o0JieBaHUSI 4YEJIOBEKAa: TeHHBbIE OO0JIE3HHU,
OOJIE3HH C HACJEICTBEHHOW MpPEIpacroyioKEHHOCThIO, XpPOMOCOMHBIE OO0JIE3HHU.
ComaTtnyeckue H TreHepaTuBHbIE MyTanuud. CTBOJOBBIE KJIETKHU. [IpuHIUIIBI
3I0POBOT0 00pa3a MKU3HU, TUATHOCTUKHU, TPOPMIAKTUKH U JICUCHUS TeHETUYECKHUX
Oone3Hel. MenuKo-rTeHeTUYECKOe KOHCYJIbTUPOBAHHME. 3HAUYECHUE MEIUIIMHCKOMN
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHU YEIOBEKa.

JlemoHncTpanum:

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

Tabnuibl u cxembl: « MOHOTHOPHUIHOE CKPEIIMBAHKE U €T0 IIUTOTCHETUYECKast
OCHOBa», «3aKOH PaCUIEIJIEHUS U €r0 HUTOTC€HETUYECKAS OCHOBA», «3aKOH YACTOTHI
rameT», «JlurubpuaHoe ckpemmBanuey, «Llutonornyeckre OCHOBBI AUTUOPUTHOTO
CKpelMBaHusD», «Menosy, «B3auMoaecTBre aiebHbIX TEHOBY, «I eHeTnIecKne
KapThl pacTeHUH, )KUBOTHBIX U 4ejoBeKay, «I eHeTnka moisia», «3aKOHOMEPHOCTHU
HAaCIIEJIOBaHUsI, CLUEIUICHHOTO ¢ ToJioM», «KapuoTumnbl yeaoBeKka U >KMBOTHBIX),
«Bunpl uzmenuuBocT», «MoaudukanmonHas U3MEHUUBOCTHY, «HaciemoBanue
pesyc-bakTopay, «I'eHeTuka rpynn KpoBu», « MyTallmoHHas U3BMEHUYUBOCTDY.

O6opynoBanue: MojaeNu-amInKaun «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Hemonmunoe momuHupoBanue», «Jlurnbpumnoe ckpemmBanue», «llepexpéct
XPOMOCOM», MEKPOCKOII 1 MUKpoTipenapart «JIpo3odunay (Hopma, MyTaruu GopmsI
KpBUIbEB M OKPACKH Tela), repbapuii «I'opox moceBHOM».



JlabopaTtopHble M npakTHYecKHe padoThbI:

Jlabopatopuas pabota Ne 5. «V3ydeHme pe3ynbTaTOB MOHOTHOPHIHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS y IPO30(HIbI HA TOTOBBIX MUKPOIIPENapaTax.

JlabopaTtopHas paborta Ne 6. «M3yuenue MoaupUKaIIMOHHON U3MEHUYNBOCTH,
MIOCTPOCHUE BaPUALIMOHHOTO PsA/Ia U BApUALMOHHON KPUBOD.

JlaGopaTtopHas pabora Ne 7. «AHamu3 MyTanuid y Apo30(uiIbl Ha TOTOBBIX
MUKpOIpenaparaxy.

[Ipaktuueckass pabora No 2. «CocTaBieHwe W aHAJIU3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenexkuusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuus Kak Hayka M IMpolecc. 3apOKICHUE CEIEKUUU U JTOMECTUKAIUS.
Yuenue H. U. BaBunoBa o ieHTpax MpOUCXO0KICHUS U MHOTOOOPa3usl KyJIbTYyPHBIX
pacteHuil. LIeHTpbI TPOUCX0KIEHHS JOMAIIHUX )KUBOTHBIX. COpT, MOpOa, IITaAMM.

CoBpeMeHHbIE METO/IbI CeleKIUuU. MaccoBblil U MHAUBUAYAIbHBIN OTOODHI B
CENEKIIMU pPACTEHUNM M JKUBOTHBIX. OIIEHKa JKCTephepa. bIM3KOpoICTBEHHOE
cKpeluBaHue — uHOpuAMHT. Yucras nunHus. CKpelIMBaHUE YHUCTBIX JIUHUU.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUAMHI.
Otnanénnast rubpuansanus u e€ ycnexu. MIckyccTBeHHbII MyTareHes u nojay4yeHue
HOJIATIONIOB. JIOCTHKEHNS CENEKIIMHA PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buoTrexHonorus kak oTpacib MPOU3BOACTBA. |'€HHAs HMHXEHEpPHUs. ITaIbl
co3ganust pexomoOuHanTHOM JIHK wu Tpancrennsix opranusmoB. Kierounas
uHxkeHepus. Kierounsle KyabTypbl. MUKPOKIOHAIIBHOE PAa3MHOKEHUE PACTEHUN.
KiioHupoBaHue BBICOKONPOIYKTUBHBIX CEJIBCKOXO3SMCTBEHHBIX OPTraHU3MOB.

Okojoruueckue W dtudeckue  mpoosmembl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

[Toptpersr: H. M. Basunos, 1. B. Muuypun, I'. [I. Kapneuenko, M. O.
HBaHOB.

Tabnupl U cxeMbl: Kapta «lIeHTpbl NPOUCXOXKACHUS U MHOTO00pa3us
KYJBTYPHBIX pacTeHuit», «I[lopoasl 1oMalHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenuity, «Otnanéunas rudpuanzanusy, «Padotsl akanemuka M. @. liBanoBay,
«Ilomumnongus», «OO0bekTh OMOTEXHONOTHMY, «KileTouHble KyIbTypbl H
KJIOHUpPOBaHHE», « KOHCTpyHpOBaHHE U MEPEHOC T€HOB, XPOMOCOM).

O6opynoBaHue: MYJISKH TUIOJ0B M KOPHETIIOAOB IUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX03IUCTBEHHBIE PACTEHUS.

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

Okckypcust «OCHOBHBIE METOJABl M JOCTHXKEHUS CEJEKIMU PACTEHUU U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIINIO, MJIEMEHHYIO bepmy,



COPTOUCIIBITATENbHBIA  y4aCTOK, B TEIUIMYHOE XO3AWUCTBO, JabOpaToOpuIo
arpOyYHHUBEPCHUTETA WM HAYYHOTO UEHTPA)».

11 KIIACC

Tema 1. JBorOMOHHAsT OMOJIOT M.

[TpennochlIKM BO3HUKHOBEHMSI HBOJIIOLIMOHHOW TEOPUH. OBOJIIOLUOHHAS
Teopusi U €€ MecTo B OMoNoruu. BiusiHue 3BONIOIMOHHON TEOpUM Ha pa3BUTHE
OHOJIOTMU U APYTHUX HaYK.

CBuzerensctBa »BomonMuU. [lameoHTONOrMYECKHe: MOCIEI0BATEIbHOCTh
HOSIBJICHUS BHUJOB B HaJCOHTOJIOIMYECKOH JIETONMCH, NEPEXOJHbIE (OPMBIL.
buoreorpaguueckue: cxoncTso U paznnuue ¢payH u (aop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IU4Ms SMOPHOHOB pPa3HBIX BHUIOB
MO03BOHOYHBIX. CpaBHUTENBHO-aHATOMUYECKHE: TOMOJOTUYHBIE, aHAJOTUYHBIE,
pPYJIMMEHTAapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUYECKHE: CXOJCTBO
MEXAaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IyTeH y BCeX
OpraHU3MOB.

OomonnoHHas Teopus Y. JlapBuna. IIpeanochulkM BO3HUKHOBEHUS
JapBUHU3Ma. JIBHOKyIIME CHJIbI HBOJIIOUMU BUAOB 1O JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHE IIPU OIPAaHUYEHHOCTH PECYPCOB, HEONpEIeiIEHHAas: W3MEHYMBOCTD,
O0opb0a 3a CyIecTBOBaHHE, €CTECTBEHHBIM OTOOD).

Cunretnueckas teopus sBositonnu (CTI) 1 €€ OCHOBHBIE MOTOKEHHUS.

MuxkponsBosorus. [lomynsnus kak eAMHUIA BUAA U 3BOJTIOLINH.

JBrkymue cuibl ((pakTopbl) 3BOJIOLHMHA BUAOB B Mpupojae. MyTallMOHHbBIN
npouecc M KOMOMHATHBHasT M3MEHYMBOCTH. [lomynsiimOHHBIE BOJHBI U JIpeud
reHoB. M30isumst 1 Murpanus.

EctecTBeHHbIII 0TOOp — HamnpaBisiomuil Qgakrop 3Bomouud. DPopMbl
€CTEeCTBEHHOTO 0TOOpA.

[IpucnocoOIeHHOCTh OpPraHU3MOB KakK pe3yjibTaT 3Bojtouud. [Ipumepsr
MPUCTIOCOOJICHUI Y OpraHu3MOB. ApoMoph03bl U UIUO-a AN TAIHH.

Bun wu BumooGpazoBanue. Kputepum Buma. OcHoBHBIE  (POpPMBI
BHUJ1000pa30BaHus: reorpaduueckoe, IKOJI0THYeCKoe.

MakposBononusi. DopMbl  IBOMIOIUMU:  (UIIETUYECKasd, JTUBEpPreHTHas,
KOHBEpreHTHasl, napaienbHas. HeoOpaTuMocTh 3BOTIOIUH.

[IponcxoieHne OT HeClEeUUaTM3UpPOBaHHBIX NpeakoB. [Iporpeccupyromas
crienManu3anus. AfanTuBHas paaudanus.

JdeMoHCcTpanuu:

[Toptpersr: K. JIunnen, XK. b. Jlamapk, Y. Japsun, B. O. KoBanescknii, K. M.
bap, 3. I'ekkenb, . Mromnep, A. H. CeBepiios.



Tabmus! 1 cxembl: «Pa3BuTre opraHMuecKOro Mupa Ha 3emiiey, «3apoIbIiu
MO3BOHOYHBIX  JKHBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OoppOBl  3a
CyluecTBOBaHHe», «EcTecTBeHHBI 0TOOP», «MHOrooOpasue COpTOB pPaCTEHUI,
«MHoroo6pasue  mopoa  KUBOTHbIX»,  «llomymsiuum»,  «MyTtanuoHHas
U3MEHUYHUBOCTHY, «Apomopdo3bl», «Uauoamantanum», «OOmas aereHepanus,
«/IBmKkymue cunsl dBomoonum», «Kapra-cxema wapmpyra nyremectsus Y.
HapBuna», «bopnba 3a cymiecTBoBaHuEe», «lIpucnocoOIeHHOCT, OpPraHU3MOBY,
«I"eorpaduueckoe BU000pa30BaHUEey», « IKOJIOTHYECKOE BUI000PA3OBAHUEY.

OO6opyioBaHUE: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIONOB U CeMsiH, Kosuiekiusi «[IpumMepsl 3alIUTHBIX MPUCTIOCOOJIECHUN Y
KUBOTHBIX», MOZENb «OCHOBHBIE HAIPABICHUS 3BOJIIOIUNY», 0O0BEMHAs MOJEIb
«CTpO€HHE TOJIOBHOTO MO3ra MO3BOHOYHBIX.

buoreorpapuueckass kapra wmwupa, KoJuleKIusi «POpMbI COXPaHHOCTU
WCKOIIAEMBIX JKMBOTHBIX W pacTeHuil», Mozenb ammukanus «llepekpéct
XPOMOCOM», BIIaXKHBIE ITpenapatsl «PazButue HacekoMoroy, «Pa3zBuTue asarymkm,
MuKponpenapar «/Ipozoduia» (HopMa, MyTauuu GopMbI KPbUIbEB U OKPACKH TENA).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopHass pabora Ne 1. «CpaBHeHHE BHJIOB MO MOP(}OIOrHUECKOMY
KPUTEPUIO».

JlabGoparopHas padota Ne 2. «Onucanue npucnoco0JIEHHOCTH OpraHu3Ma 1 e€
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE *KU3HU Ha 3emure.

JloHay4yHBlEe TPENCTABICHHUS O 3apOKIECHUM >KM3HU. HayuHble rumoresslt
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: abuoreHe3 M MaHclepMusi. XuUMUYecKas
HBOMIONUS. AOHMOTEHHBI CUHTE3 OpPTraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIEpUMEHTAIBHOE MOATBEPKIAECHNE XUMUYECKON dBOMONNH. HavanpHbIe 3Tansl
ounonornyeckoi sBomoruu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYP M BO3HUKHOBEHHME NPOTOKJIETKH. IlepBble KIETKM W HX 3BOJIIOLMS.
®opMUpOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTAaHU3MOB.

PasButne xnu3Hm Ha 3emuie 1o 3pam u nepuoaaM. Karapxen. Apxeiuckas u
npotepo3oiickas dpbl. l[laneo3olickas spa u €€ mnepuoibl: KEeMOPUKUCKUH,
OPIOBUKCKHH, CUITYPUNCKUN, T€BOHCKUN, KAMEHHOYT OJIbHBIN, [IEPMCKHUH.

Me3so030iickas 3pa 1 €€ nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaliHo3oiickas »3pa ®W €€ mepuoAbl: MaJCOT€HOBBIM, HEOTCHOBBIM,
AHTPOMIOTE€HOBBIM.

XapakTepucTuKa KiIMMaTa M IeoJIOTHYECKHX IporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOLIMM PACTUTEIBHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHudl u
XKUBOTHBIX. [TosiBIEHNE, pacBET ¥ BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.



Cucrema OpPraHMYEeCKOro MHUpPAa Kak OTpaxkeHue 3BoMoUHH. (OCHOBHBIE
CUCTEMATUYECKUE IPYIIbI OPraHU3MOB.

OBOJIOLHMA YeT0BEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeacraBieHuil o
MPOUCXOKJICHUHN YeJIoBeKa. MeToasl HW3ydyeHusi aHTponoreHesa. CxoncrtBa u
pa3In4Ks 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBrxyuiue cuibl (pakTopsl) anTponorene3a. HacneacTBeHHass UBMEHUUBOCTh
U eCTeCTBEHHbII 0TOOp. OOIIeCTBEeHHBIN 00pa3 >KM3HU, M3TOTOBICHUE OPYIUi
TPYyZa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTAIUM W BETBU JBOJIIOIIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbi, YemoBek mnpsaMoxomsmuid, YernoBeK HeaHIACPTAIbCKUNM, YernoBek
pa3ymHbId. Haxonku MCKOmaembIX OCTaTKOB, BpEMsl CYIIECTBOBAaHHS, 00IacTb
pacnpocTpaHeHus, 00BEM TOJTOBHOTO MO3Ta, 00pa3 KU3HH, OPYIHI.

YenoBeueckre pacbl. OCHOBHblE  OOJbIIME  pachkl:  €BPOIEOUHA
(eBpasmiickasi),  Herpo-aBcTpajoujHas  (dPKBaTOpUaibHasi),  MOHTOJIOMIHAS
(a3maTcko-aMepukaHckas).  UepTsl  MPUCHOCOOJEHHOCTH  MpEACTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSM CYIIECTBOBaHMWS. EIMHCTBO 4YeNOBEYECKUX pac.
Kputuka pacusma.

JlemoHncTpanum:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. . Onapun, C. Mwuiep, I'. FOpu, Y.
apBuH.

Tabmuupel 1 cxembl: «BosnukHoBeHne ConaHEUHON cHUCTeMbl», «Pa3BuTihe
opraHuyeckoro wmupa», «PactutenpHas kieTrka», <OKuMBOTHas  KJIETKay,
«IIpokapuotnueckas kietka», «COBpeMEHHas CHCTEMa OPraHUYECKOr0 MHPAY,
«CpaBHEHHE AaHATOMHYECKMX 4YEepT CTPOCHHUS YEJIOBEKa M 4YeJIOBEKOOOpa3HbIX
00e3bsiH», «OCHOBHBIE Me€CTa MAJCOHTOJOIMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 YEJIOBEKa», «/lpeBHenmme moan», «/lpeBHue monm», «llepBbie
COBPEMEHHBIE JI0N», «HenoBedecKrue pacs».

O6opynoBanue:  mymsiku — «lIpoucxoxknaeHue — yenmoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHAEpTalblla, KPOMAHbOHLA), CIENKH WIH
M300pKEHHUSI KAMEHHBIX OpYIud NEepBOOBITHOTO YeIoBeKa (KaMHHU-YOIIIEPHI,
pyOusia, ckpebna), TreoXpoHOJoruueckas TaOnuma, Kouiekiuus «Dopmbl
COXPAHHOCTHU UCKOMAEMbIX KUBOTHBIX M PACTCHUIN.

JlaGopaTopHblie U NpakTU4YecKue padoThbl:

[Tpaktuueckast padbota Ne 1. «M3yyeHue MCKOMaeMbIX OCTaTKOB PACTEHUU U
YKUBOTHBIX B KOJUICKLIUSAX).

DKCKypcusl «IBOJIIOIUSL OPraHUYECKOoro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4HBIN WIN KPaeBEeIUECKUN My3eil).

Tema 3. Opranu3msl U OKpYy:Kamomias cpeaa.



DKOJIOTHs KaK HayKa. 3a7aud U pa3aeibl 3KOJIOTHH. MeTObl IKOJIOTMYECKUX
UCCJIEI0OBAHUN. DKOJIOIrMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPUOPTAHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanusa skonorudeckux (HakTOpOB:
abnoTtnyeckue, OWMOTHYECKHUE U AaHTPOIOTeHHbIE. JIeMCTBUE HKOIOTHYECKUX
(GhaKTOpOB Ha OPTAaHU3MBI.

AlGuoTnueckue (HakTophl: CBET, TEMIIEpaTypa, BIAKHOCTb. DOTONEPUOAU3M.
[IpucnocoGnenusi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buosiornueckue puTMBl.

buotnueckue ¢akropsl. Buabl OnoTuyecKknx B3auMOICHCTBUI: KOHKYPEHITHS,
XHUIIHUYECTBO, cuMOM03 u ero ¢opmel. Ilapasutusm, koomeparusi, MyTyajau3M,
KOMMEHCAJIN3M (KBapTHUPAHCTBO, HAXJEOHUYECTBO). AMEHCAIU3M, HEUTpaIu3M.
3HaueHue OMOTHMYECKMX B3aMMOJCHCTBUM 1751 CYIIECTBOBaHHUS OPIaHU3MOB B
IPUPOIHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XapaKTepUCTUKH monyjsiuud. (OCHOBHBIE IOKa3aTeian
NOMYJSLMNA: YHCIEHHOCTh, IUIOTHOCTh, POXJIa€MOCTh, CMEpPTHOCTb, MPHUPOCT,
MuUrpanys. J[mHaMuKa 4ACIEHHOCTH MOIYJISLUU U €€ PEryIsiusl.

JlemoncTpanum:

[Toptpetsi: A. 'ymOonbar, K. @. Pynee, O. ['ekkensb.

Tabmuupbl u cxemsl: Kapta «lIpupognsie 30HbI 3emum», «Cpenbl oOUTaHUS
opranusmoBy», «®Poronepuonnsm», «llomymsauum», «3aKOHOMEPHOCTH pOCTa
YHCJIEHHOCTHU NOMYJIALUU HHPY30pun-Tyhpenbkmny», «[lumessie nenm».

JlaGopaTopHblie 1 NpaKkTHYeCKHE PadoThI:

JlaGoparopnas pabota Ne 3. «Mopdonornyeckrue 0COOEHHOCTU PacTEHUN U3
pa3HbIX MECT OOMTaHUS.

JlabopaTtopHas pabora Ne 4. «BnusiHre cBeTa Ha poCcT U pa3BUTHUE YEPEHKOB
KOJIeycay.

[Ipaktuueckas padbota Ne 2. «Iloncyé€T NI0THOCTH NOMYJISUUNA Pa3HbIX BUIOB
pacTeHu».

Tema 4. CooOmiecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiecTBO OpraHu3smMoB — OuorieHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
MPOCTPAaHCTBEHHAsA, Tpoduueckas (mumeBas). Buapl-momuHanTtel. CBsizu B
OHoIIEHO3E.

Dkonornueckne cuctembl (3kocucteMsbl). [loHsaTHe 00 »sKocucTemMe W
ouoreoneHoze. DyHKIUMOHATBHBIE KOMIIOHEHTBI 3KOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAYyLEHTbl. KpyroBopoT BEMIECTB U MOTOK 3HEPIUU B HIKOCUCTEME.
Tpoduyeckue (nuiieBbie) ypoBHU 3kocucTeMbl. [TumeBslie nenu u cetu. OCHOBHbBIE
MOKa3aTelid KOCUCTEMbl: OHOMacca, MPOAYKIUS. OKOJIOTMYECKUE MHPAMMIIbL:



OPOAYKIIMM, YHCICHHOCTH, OuomMacchl. CBONCTBAa SKOCHUCTEM: YCTOWYHMBOCTD,
camoperyJsinus, paputue. CyKueccus.

[IpupoaHbIE PKOCUCTEMBI. DKOCUCTEMBI 03EP U pEK. DKOCHCTEMA XBOMHOIO
WJIM ITUPOKOJIUCTBEHHOTO JIEca.

AHTpOTIOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBI.
buonornueckoe u X03sMCTBEHHOE 3HAYEHHE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpasue kak (akrtop ycroWunBocTh dKocucTteM. CoxpaHEHHE
OMOJIOTMYECKOT0 pazHooOpasus Ha 3emiie.

VYuenne B. W. Bepnaackoro o Ouocdepe. ['panuripl, coctaB U CTpyKTypa
ouoceprr. Kuoe BemectBo u ero ¢QyHkiuu. OcobeHHocTH Ouocdepsl Kak
rI100anbHOM 3KOCHCTEMBI. JlMHAMUYecKoe paBHOBECHE W OOpaTHas CBsA3b B
onocdepe.

KpyroBopoTsl BemiecTB 1 OMOr€OXUMHUYECKHE LIMKIIBI 3JIEMEHTOB (yriepoaa,
a30Ta). 30HAIBHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emin. AHTPONIOTEHHBIE U3MEHEHHs B Ouocdepe.
['1o6asbHBIE IKOIOTHYECKUE TIPOOIIEMBI.

CocyiiecTBoBaHM€e MPUPOBI U yesoBedecTBa. CoxpaHeHue OnopazHnooOpasus
KaK OCHOBa ycroiumBocTH Ouocgepbl. OCHOBAa palMOHAIBHOIO YIPaBICHUS
MPUPOIHBIMU PECYPCAMU U UX UCIOIb30BaHue. JloCTH)EHUsT OMOJIOTUN U OXpaHa
PUPOJIBI.

JlemoHcTpanum:

[Toptpetsl: A. Ix. Tencnu, B. H. Cykaués, B. 1. BepHaackuii.

Tabmuubr u cxemsl: «llumeBbie 1enu», «bUOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie cooOmiecTBa», «llenmu nuranusy, «IKoJOTHYECKasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOcUCTEMA MUPOKOIUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOMHOTO  Jeca», «buoneno3s Bomoéma», «Arpouenos», «lIpumepnsie
AHTPOITOIE€HHBIE BO3AECHUCTBUS HA IPUPOAY», « BakHENIIE UCTOYHUKHU 3arpsI3HEHUS
BO3/lyXa U TPYHTOBBIX BOJ», «llouBa — BakHeiIas coctamistomias ounochepo,
«®Daktopel  gerpamauumd  nouBy», «llapHukoBelii  3ddexT»,  «DakTOpbI
pPaJOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OOmas crpykrypa Ouochepb»,
«Pacnipoctpanenue xu3Hu B Ouochepe», «O30HOBBIA 3KpaH Ouocheps,
«KpyroBopot yrinepoaa B Ouocdepe», «KpyroBopot azoTa B Ipupoae».

O6opynoBanue: Mojaeb-anmIukanus «Tunuaable OMOIIEHO3bI», TepOapwuii
«PacTtutenbHble coobIIecTBaY, Koyuiekuuu «buoiienos», « Bpenurenu BaxxHeUmux
CEJIbCKOXO3SIICTBEHHBIX KYJIbTYp», TepOapuu U KOJUIEKIIUHA PACTEHUIN U dKUBOTHBIX,
MPUHAJJICKAIIUE K PA3HBIM SKOJIOTHUECKUM TpyIinam oJHOro Buaa, KpacHast kaura
Poccuiickoii ®enepannn, wu300paXeHUS OXpaHSIEMbIX BHJIOB pAcTEHUH U
YKUBOTHBIX.



[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEAHEI'O  OBIIET'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yIbTaTaM
OCBOCHHUS OOy4YaloOIMMHUCSA MporpaMM CpeAaHero oOiiero  00pa3oBaHMUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX PE3yJIbTATOB OCBOCHUA IpeaMeTa «buomorus»
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
rPaXJaHCKOW UACHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTHU Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICTOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYHME HKOJOTHUYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1ICJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIn4HOCTHBIE pE3ynbTaThl OCBOEHUS mpeamera «bruonorus» AOCTUTAKOTCS B
€IUHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATCIIBHOCTM B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIbTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMU
MOBEJCHUSI W CIOCOOCTBYIOT TpOIECCaM CAaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpA3BUTHUSA, PpA3BUTHUA BHYTPECHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApIIEMy MOKOJICHUIO,
B3aMMHOTO YBa)XKCHHUS, OCPEKHOrO OTHOIIECHHUS K KYJIbTYPHOMY HACICIUIO H
TPAAULKUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKPY>KaIOIIEH Cpee.

JInyHOCTHBIE peE3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus»
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOJCTBOBAThLCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONbITAa W OMbITA JICITEILHOCTH B MPOILIECCE Peaanu3alii OCHOBHBIX HAIpaBJICHUH
BOCHUTATEJILHON JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaKIaHCKOT0 BOCIIMTAHUS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYaIOMIErocst KaKk aKTUBHOTO U

OTBETCTBEHHOTO YWJI€HA POCCUMCKOI0 OOIIECTBA;



OCO3HAHME CBOMX KOHCTUTYITMOHHBIX MTPaB v 00S3aHHOCTEH, YBOXKCHHE 3aKOHA
U TIPaBOIOPSIKA;

TOTOBHOCThH K COBMECTHOM TBOPUECKOM JIESITEIIbHOCTH MPHU CO3JJaHUU YUEOHBIX
MPOCKTOB, pEIICHUH Yy4eOHBIX M TO3HABATCIBHBIX 3a/a4, BBIIOJIHECHUHU
OMOJIOTHYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHONICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHHUE YUYUTHIBATh B CBOUX JACHCTBHUIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMH YOCXKICHUAMH, KYJIbTYPHBIMUA LIECHHOCTSMU U
COILMAJIBHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, MO3HABATEIBHBIX U HCCIEAOBATEIbCKUX 3a/ad, YBaXKUTEIbHOIO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB IPU OOCYXJICHHH CIIOPHBIX BOIIPOCOB
OMOJIOTHYECKOTO COJIEPKAHNS,

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKON UJEHTUYHOCTH, TATPUOTU3MA,
YBOKEHHUS K CBOEMY HapoJly, YyBCTBA OTBETCTBEHHOCTH Tiepesl PoauHoii, ropioctu
3a CBOM Kpal, cBOIO PojuHY, CBOM S3BIK M KYJbTYpPYy, IPOIUIOE W HACTOSIEE
MHOTOHAIIMOHAJIBHOrO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILICHUE K MPUPOIHOMY HACJIEAUIO U MaMSTHUKAM TPUPO/IBI,
JOCTHXKEHUSIM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ, POCCHUHCKHX YYEHBIX B CTaHOBJICHHUE U
pa3BuTHE OWOJOTHHM, TOHHMMAaHUS 3HAYCHHS OHOJIOTHHM B ITIO3HAHUHM 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaelHas yoexxnEHHOCTh, TOTOBHOCTh K CIIYXXEHHMIO M 3amute (OTeuyecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHM S, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIMI0O U TMPUHUMATh OCO3HAHHBIE pEIICHUS,
OPUEHTUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM MKHU3HU B COOTBETCTBUH C
TpaauusIMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIIICHU;



MOHMMAHUE YMOIMOHATIBHOTO BO3/IEMCTBUS )KMBON TPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
MPOSIBIIATh KAYECTBA TBOPUECKOM JIMUHOCTH;

5) ¢pusuyeckoro BOCHUTAHUA, (POPMHUPOBAHMUS KYJILTYPHI 30POBbSI U
IMOIUOHAIBHOTO 0J1ATONOTyYHS:

MOHMMAaHUE U peann3aliysi 310pOBOTo 1 6€30MacHOro o0pas3a *KU3HU (310pOBOE
NUTaHKUE, COOJIIO/ICHUE TUTUEHUYECKUX MPABUI U HOPM, COATaHCUPOBAHHBIN PEKUM
3aHATHM W OTHbIXa, peryisipHas (Qusuyeckas aKkTUBHOCTh), OEpEKHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOIICHHUS K COOCTBEHHOMY (DU3UYECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHWE I1EHHOCTU TPaBUJ HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIINX 30POBBIO U KU3HU JIFOJIEH;

OCO3HAHHWE MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YIOTpPEOIICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYA0II00HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIBHOCTU TEXHOJOTMYECKOH M COLMATIBHON
HaIpPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATH U CAMOCTOATEIHLHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

MHTEpEC K pa3IMyHbIM cpepam npodhecCuOHANbHOU eATEIbHOCTH, YMEHUE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HECHHbIC TIIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKH 11eJIeCO00pa3HOE OTHOIIEHHUE K MTPUPOE KaK HICTOUYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBINICHUE YPOBHA OKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
MJIAHUPOBAHUSI TIOCTYNKOB W OIEGHKM WX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPYKaIOIIEH CPEIbl;

OCO3HaHHWE TI00ATBHOTO XapakTepa 3KOJIOTMYECKMX MpoOJeM M IMyTed X
pelieHus;

CIIOCOOHOCTH UCIOJIB30BAThH MPUOOPETAEMBbIE TTPU U3YUECHUU OMOJIOTHH 3HAHMSI
M YMEHHMS TpHU PEIICHUH MpoOJieM, CBSI3aHHBIX C  palldOHAJbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJICHHBIX Ha COXPAaHEHHWE pAaBHOBECHUS B HKOCHCTEMAX, OXpaHy BHUJIOB,
AKOCHUCTEM, OrOochephl);



aAKTMBHOE HENPUATHE AEHUCTBUM, IPUHOCAILNX BPEA OKPYKAIOLIEH IPUPOTHON
cpene, yMEHHE IMPOrHO3UPOBATh HEOJIArOMPHUITHBIE SKOJOTHUYECKHE MOCIEACTBHS
PEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJIM4KUE PA3BUTOIO KOJIOIMYECKOTO MBIIUICHHS], YKOJIOTHYECKON KYJIbTYpHI,
OIbITa NEeATEIbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIbHOW, KOMMYHHMKATHBHOM M COLUAIBHOU
IIPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTHUYECKOMN JEATEIBHOCTH SKOJIOTMYECKON
HaIIPaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O Ha JIUaJore
KYJbTYp, CHOCOOCTBYIOLIErO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILIECHCTBOBAHNUE S3BIKOBOW M YMUTATEIBCKOM KYJBTYpbl KakK CpencTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U TIO3HAHUS MUPA;

MOHMMaHWE chnerudUuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poju B
(OpMHpPOBaHUM PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
IpeACTaBICHUs] 00 OKpYXKaloleM MHUpPE KaK O €JUHCTBE MPUPOJbI, YEIOBEKa U
o0miecTBa, B IMO3HAHUM HIPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHHU MpoOieM
COXpPAaHEHMs IIPUPOIHOIO PAaBHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIM3AIUU:
oOecrieyeHus: HOBOTO YpPOBHSA PAa3BUTHS MEIULMHBI, CO3JaHHE IEPCIEKTHUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh pEecypcHble  MNPOOJEMBl  Pa3BUTHS
4eJI0BEUECTBA, TIOUCKA MyTeH BBIXOAA U3 INIOOATBHBIX 3KOJOTMYECKUX MPOoOsIeM U
o0ecrieueHuss  Iepexoja K  YCTOMUMBOMY — Pa3BUTHIO,  pallMOHAJIbHOMY
UCIIOJIb30BAaHUIO TPUPOJIHBIX PECYpPCOB M (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B MOJYYEHUM OWOJOTMYECKUX 3HAaHUH B LEIIX
NOBBILICHHUSI OOIIEH KyJNbTypbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOi
IPU U3y4YE€HUH OMOJIOTHH;

ITOHMMAHUE CYIIHOCTH METOJOB IMO3HAHUS, MCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IOJy4YaeMble 3HAHWUA JJIs aHaiu3a |
OOBSICHEHHSI SIBICHUM OKpPYXKAIOIIEro MUpPa M MPOUCXOASIINX B HEM U3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOYEHHMS] Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIIMXCS JAHHBIX C LENbIO MMOJTYyYE€HUS JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCHOJIB30BaTh OMOJIOTMYECKUE 3HAHUSA IS
pelieHust npoOJieM B peabHBIX )KU3HEHHBIX CUTYaIINAX;

OCO3HAaHHWE LEHHOCTH HAYYHOM JESATEIBbHOCTH, T'OTOBHOCTH OCYILECTBIATH
MIPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh HHINBUAYAIBHO U B TPYIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUIO, K AKTUBHOMY MOJYYEHHIO HOBBIX 3HAHMWA MO OWOJIOTUU B
COOTBETCTBUHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METANIPEAMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3yabTaThl OCBOEHMsI yueOHoro mpeamera «buonorus»
BKJIIOYAIOT: 3HAYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YyYaIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAIOLIUE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOJ0B TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTUs, SIBICHHUE, MPOIECC,
CUCTEMa, Hay4yHbIM (DaKT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCleI0BaHNE, HAOII0IEHNE, U3MEPEHUE, IKCIIEPUMEHT U IPYTUX ), YHUBEPCAJIbHbBIE
yuyeOHble JeHCTBUA (IIO3HABATEIbHbIE, KOMMYHHKATUBHBIE, DPETYJISTHBHBIE),
obecneunBaomue GopMrupoBaHue (yHKIMOHATBHOW IPaMOTHOCTH M COLIMAJIbHOM
KOMIETEHIIMM  O0YyYaroluXcs, CHOCOOHOCTh OOydarolluXcsl HCIOJIb30BaTh
OCBOCHHBIE MEKIUCLIUIIMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUS U YHUBEPCAJIbHBIC
y4eOHbIE IEMCTBUS B TO3HABATEILHON M COLUAIIbHOMN MPAaKTHKE.

MeTtanpenMeTHbIE PE3yJbTaThl OCBOCHHSI IMPOTPAMMBI CPEIHErO OOIIEro
o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBananenue YHHMBEPCAJIbHBIMH y4eOHBIMU N03HABATEJbHBIMH
AeCTBUSIMM:

1) 6a3oBbIe JJIOrHYECKHE IeiiCTBUSI:

CaMOCTOATENBbHO  (QOPMYyJIHpPOBAaTH W aKTyallU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh INPU OCBOCHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(aHanu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(pUKaIIUU, 000OIICHUS), PACKPBIBATH CMBICIT
OMOJIOTMYECKUX MOHATUM (BBIAEIATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBAThH
CBSI3U C IPYTUMH MTOHATUSAMH);

ONpENENATh LENU JEATEIbHOCTH, 3ajaBas NapaMeTpbl W KPUTEPUH UX
JOCTHKEHHSI, COOTHOCUTD PE3YJIBTATHI AEATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJOTUYECKUE MOHATHUS I 00bsICHEHUS (DAKTOB U SBJICHHM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTMYECKHE pPACCYX IEHUS (MHIAYKTUBHBIE, IEAYKTUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYMS] B PAaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MPUMEHSTH CXEMHO-MOJIENIbHBIE CPEACTBA JUIsI TPEACTABICHUS CYIIECTBEHHBIX
CBA3€ M OTHOLIEHWH B H3ydyaeMblX OHOJIOTMYECKHMX OOBEKTaxX, a TaKxKe
OPOTUBOPEUYMI PA3HOTO pPOJAA, BBISIBICHHBIX B Pa3jIMYHbIX HHPOPMAIIMOHHBIX
VUCTOYHHKAX;



pa3palaThiBaTh IUIaH pEIICHUsA MPOOJEMbl C YYETOM aHaIU3a HMMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIbTATOB
LIEJISIM, OLICHUBATh PUCKH TIOCIIEACTBUM ACATEIBHOCTH;

KOOPAMHHUPOBATH U BBINOJIHATH paOOTY B YCIOBUSAX PEAILHOTO, BUPTYaIbHOTO
¥ KOMOWHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCIEA0BATEIbCKIE TeliCTBUS:

BJIa/I€Th HaBbIKAMU Y4€OHO-UCCIIEI0BATENBCKON U MPOEKTHON JESATEIBHOCTH,
HaBbIKAMHU  paspelieHuss MpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IMOMCKY METO0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pPa3JIMYHbIE BUJBl JEIATEIBHOCTH IO MOJYYEHHUIO HOBOIO
3HaHUS, €ro HUHTEPIpETAllUU, MPEeoOpa3OBaHUI0O M TNPUMEHEHUI0 B YYE€OHBIX
CUTYaLIMsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX U COLMATIBHBIX IPOEKTOB;

(opMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MOHATUSIMU U METO/IAMH;

CTaBUTb M (HOPMYyJIHpPOBaTh COOCTBEHHBIE 3aJayd B 00pa30BaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsIX;

BBISIBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHUS, HAXOAUTh apryMEHTHI ISl JOKa3aTeIbCTBAa CBOMX
YTBEPKJICHHM, 3a/1aBaTh IApaMETPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE PELICHHUsS 3aJa4d pPe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIISITh LEJICHAIIPABICHHbBIM MOUCK MepeHoca CPeACTB M CHOco00B
JEHCTBUS B MPO(PECCUOHANBHYIO CPELLY;

YMETh NEPEHOCHUTHh 3HAHUS B IO3HABATEIbHYIO M MPAKTHYECKYHO OOJacTH
KU3HEIEATEeIbHOCTH;

YMETh MHTErPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00IacTe;

BBIJIBUTaTh HOBBIE WJEH, MpEUIaraTb OPUTrMHAJIbHBIE MOIXOJbl M pELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ unpopmaumei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(pOpMAIMK (TEKCTE y4eOHOro
nocoOusi, HAy4YHO-TIOMYJIIPHOM JuTeparype, OHOJOTHYECKHX CIIOBapsiAX U
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHAIM3UpPOBATh
UHGOPMAIIMIO Pa3IMYHBIX BUJOB U (POPM IpeaCTaBICHUS, KPUTUUECKU OLEHUBATh
€€ JOCTOBEPHOCTh U HEMPOTHBOPEUYUBOCT;



(bopMyIMpPOBaTh 3aMPOCHl U MPUMEHSTH PA3JTMYHBIE METOIBI MPU TOUCKE H
otOope Omosornueckor MHGOPMAIH, HEOOXOIUMOM 711 BBIMTOTHEHUS YIEOHBIX
3a/1ay;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MIOMCKOBBIX CHUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYI0  (GOpMy  TMpEACTABICHUS
ounosiornyeckor nHGopManuu (CxeMbl, rpadUKH, TUarpaMmMbl, TAOJIHUIIbI, PUCYHKU U
Apyroe);

UCIIOJIb30BaTh HAyYHbIA A3BIK B KayecTBE CpeAcTBa Npu paboTe C
Ouonornueckoi uHGpOpManuend: NPUMEHATh XHUMHUYECKHUe, (usnueckue W
MaTeMaTHYeCKUe 3HAaKH U CUMBOJIBI, (HOpMyIbl, aOOpeBHATypy, HOMEHKIATYPY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HaTJISTHOCTH;

BJIQJeTh ~ HAaBBIKAMH  PAcClO3HABaHHWA W 3aIIUTHl  HWH(pOpMaImH,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OBjaieHHe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mmenne:

OCYHIECTBJIATH KOMMYHUKAIIMK BO BceX c(hepax >KM3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOTe WM JUCKYCCHM TIO CYHIECTBY OOCY>KIaeMol TeMbl (YMEHHE 3a1aBaTh
BOTPOCHI, BBICKA3bIBATh CYXJCHHS OTHOCHUTEIHHO BBITIOJHEHHS TMpeiaracMon
3aJlay, YYUTHIBATh UHTEPECHl U COTJACOBAHHOCTH MO3UIIMKN JPYTUX YYaCTHHKOB
JIAAJIoTa UK TUCKYCCUU);

pacro3HaBaTh HEBEpOAJIbHBIE CpEJACTBA OOINEHMs, TOHMMATh 3HAUYCHUE
COIMAJIBHBIX 3HAKOB, IMPEINOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CHUTYaIUH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH IIEPETOBOPHI,

BIAJCTh PA3IUYHBIMU CIOCOOAMHU OOIIEHUS M B3aUMOJICUCTBHS, NMOHUMATh
HaMEpEHUSs IPYTUX JIOJEH, MPOSBISATh YBAKUTEIHLHOE OTHOIIIEHUE K COOCCETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO M JIOTHYHO H3JIaraTh CBOIO TOYKY 3PEHHS C HCIOIH30BAaHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eATeTbHOCTD:

MOHUMATh M HCIOJIH30BaTh MPEUMYINECTBA KOMAHIHOW ¥ WHAWBUAYAJILHOM
paboThI MPU PEIICHUN OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOUMOCTD
MPUMEHEHUS TPYIIOBBIX (DOPM B3aMMOJIECHCTBHS MPH PEIICHUN YIeOHOH 3a1a4m;

BBIOMpPATh TEMATHKy W METOJbl COBMECTHBIX JCUCTBHHM C y4&€TOM OOIIUX
MHTEPECOB M BO3MOXKHOCTEH KaXK/10TO YjieHa KOJUIEKTHBA,

NpPUHUMATh TEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHW30BbIBATH U
KOOPJAMHUPOBATH JEUCTBUA IO €€ ITOCTHKEHUIO: COCTABIATH IUIAH JECHCTBUM,



pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAThb pe3YJIbTaThl
COBMECTHOI paboThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3yabTaT 1Mo pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/iaraTb HOBBIE NPOEKTHI, OLEHHMBAaTh HUIEU C TMO3ULUUA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE IMOBEJECHUE B Pa3IUUYHBIX
CUTYaIIUSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

OBJiaeHne YHUBEPCAJIbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) caMmoopranu3anms:

UCIIONb30BaTh OHMOJOTHYECKHE 3HAHUS JUIS BBIABICHUS MPOOJIEM H HX
pEIIeHNs B )KU3HEHHBIX U YUeOHBIX CUTYyAITUsX;

BBHIOMpAaTh HAa OCHOBE OHMOJIOTMUECKHX 3HAHWUU II€JIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX ACHCTBUSX M MOCTYIKAaxX IO OTHOLIEHHUIO K JKUBOU MPHUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIIKX;

CaMOCTOATENIbHO OCYIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIISATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIC 3aJlaud B 00pa30BaTEIbHOM
JEATEIIbBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOSATEIILHO COCTABJISITH IIJIaH PEIICHHUS TPOOIIEMBI C YUETOM UMEIOITUXCS
peCypcoB, COOCTBEHHBIX BO3MOXXHOCTEN U MPEANOUYTCHUM;

JlaBaTh OLICHKY HOBBIM CHUTYaIIHsIM;

pacuIMpsTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHUI;

JienaTh OCO3HAHHBIN BEIOOD, apryMEHTHUPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32
pelIeHuE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CrOCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIIMH B
pa3HbIX 00JIAaCTAX 3HAHUN, TOCTOSHHO TOBBIIIATE CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYyallUsiM, BHOCUTh KOPPEKTHUBBLI B JICSITEIBLHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMbIX JCHUCTBUM UM MBICIUTENbHBIX TMPOLIECCOB, UX PE3yJbTaTOB U
OCHOBAaHMM, MCIOJb30BaTh MPUEMBI pe@IIeKCUU ISl OLEHKU CHUTyalllH, BHIOOpA
BEPHOT'O PEILICHUS;

YMETh OILICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO MX
CHU)KEHMUIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTUX NpPU aHaIu3€ pe3yJbTaToB
NEeSTEIbHOCTH;



3) npuHsTHE ceOs ¥ APYTUX:

IPUHUMATH Ce0sl, MOHUMAsi CBOM HEIOCTAaTKH U JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAIU3€ pe3yJIbTaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C TIO3HUIIMH JPYTOro YeIOBEKa.

IMPEAMETHBIE PE3YJ/IBTATDBI

[TpenmeTtHbie pe3ynpTaThl ocBoeHusi mporpammel COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupruyeckue s yueOHoro npeamera «buonorus»
HAy4YHbIC 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUI 1O OCBOCHUIO, MHTEPIIPETAIIUN U
npeoOpa30BaHUI0 3HAHUM, BUBI JACSITEIBHOCTU IO MOJIYYEHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUU B Pa3MYHbIX Y4E€OHBIX CHUTyalUAX, & TaKKe B peajbHBIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX C Ouosorueid. B mporpamme mnpenmMerHbie
Pe3yJIbTaThl MIPEACTABICHBI IO roJIaM 00yUYEHUsI.

[TpenMeTHbIe pe3yabTaThl OCBOEHUSI ydeOHoro mnpeamera «buonorus» ¢ 10
Kjlacce JOJKHBI OTPaXKaTh:

c(OpMHPOBAHHOCTh 3HAHUNA O MECTE U POJIM OMOJIOTHH B CUCTEME HAy4YHOTO
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHBl MHMpPa M HAyYHOI'O MHMPOBO33PEHHMS, O BKJIAJE POCCUUCKHX H
3apyOEKHbIX y4YEHBIX-OMOJOrOB B pPa3BUTHE OHOJOTMH, (PYHKIUMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl pEICHUs KU3HEHHBIX 3a/a4;

YMEHUE paCKpbIBATh COJEpkKaHUE OMOJOTMYECKUX TEPMUHOB U TOHSITHIL:
KU3Hb, KJIETKA, OpTraHu3M, MeTab0I1M3M (0OMEH BEIIECTB U MPEBPAILCHHUE YHEPTUN),
romMeocras (CaMOperyisius), ypOBHEBas OpraHu3alUsl O KUBBIX CHCTEM,
CaMOBOCHPOU3BEACHHE (PEIPOIYKIHSA), HACIEACTBEHHOCTh, U3MEHYHBOCTb, POCT U
pa3BUTHE;

YMEHHME Hu3JIaraTb OWOJIOTMYECKHE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsl, ILIEHTpaJibHas JOorMa MOJIEKYJISIpHOM Ouosoruu), 3axonsl (I
Menpens, T. Moprana, H. V1. BaBunoBa) u ydenus (0 meHTpax MHOTooOpasus H
MPOUCXOXKCHUSI KyJIbTYpHBIX pacTteHuil H. . BaBunosa), onpenensts rpaHullbl UX
NPUMEHUMOCTH K KHBBIM CHCTEMaM;

yYMEHHE BJaJIeTh METOIaMU HAYYHOTO MO3HAHUA B OMOJIOTUU: HAOIIOACHHUE U
ONMCAHME YKUBBIX CHCTEM, NPOLECCOB M SBJICHWI, OpraHu3alus U IMPOBEICHHE
OMOJOTMYECKOT0 IKCIIEPUMEHTA, BHIIBUKEHUE TUIIOTE3bI, BHIABICHUE 3aBUCUMOCTH
MEXIY HCCIEAYEMbIMU BEIMYMHAMHU, OOBSICHEHHE IMOJYYEHHBIX pE3YyJbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX MOHSATUN, TEOPUN M 3aKOHOB, YMEHHUE JI€NIaTh BHIBOJIbI
Ha OCHOBAHMH IMOJIYUYEHHBIX PE3YJIbTATOB;



YMEHUE BBIJEIATh CYIIECTBEHHBIC TIPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U
DYKapwWoOT, OJHOKJIECTOYHBIX W MHOTOKJIECTOYHBIX OpPraHW3MOB, OCOOCHHOCTHU
IPOIIECCOB: OOMEHa BEIECTB M MPEBPAIICHUS DHEPIUU B KIETKE, (DOTOCHHTE3A,
IJIACTUYECKOTO W SHEPreTHueckoro oOMEHa, XEMOCHHTEe3a, MHTO3a, Meho3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYAIbHOTO Pa3BUTHS  OpraHU3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJyYCHHBIE 3HAHUS JISI OOBSICHEHUS OMOJOTHYCCKUX
MPOLIECCOB U SIBJICHUM, NIl MPUHSTHUS MPAKTHUYECKUX PEIICHUA B MOBCEIHEBHOMN
JKU3HM C 1IeJIblI0 o0ecreyeHus: Oe30MacHOCTH CBOETO 370pOBbS U 370POBBS
OKPYXAIOIIUX JIOJEH, COOMI0/IEHNS HOPM IPAMOTHOT'O MOBEJICHUS B OKPY KaIOIIeH
MPUPOTHONM cpefe, MOHMMaHWE HEOOXOIWMOCTH WCIOJIb30BAHUS JTOCTHKCHUIN
COBPEMEHHOU ounonoruu U OMOTEXHOJIOTHIA Ul PalMOHAIBHOTO
MPUPOOTIOIH30BAHNS,

YMEHUE pellaTh »JJIEMEHTApHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
TUTUOPHUIIHOE CKpEIIMBAaHUE, CILEIJICHHOE HAaCJIeI0BAaHUE, COCTaBISATH CXEMBI
MOHOTHOPHIHOTO CKPEIIUBAHUS ISl TIPEICKa3aHus HaCJIEeIOBAaHUS TPHU3HAKOB Y
OpTaHU3MOB;

YMEHHUE BBIMOJIHATh JITA0OpATOPHBIE M MPAKTUYECKUE PadOThI, COOIIOJATH
npaBuia npu padboTe ¢ ydeOHbIM U J1ab0paTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPHUTHYECKH OIICHWBATh M HWHTEPHPETHPOBATH HHPOPMAITHIO
OMOJIOTHYECKOTO COJAEP)KAHUSA, BKIIOYAIONIYI0 TICEBJOHAYYHbIC 3HAHHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpPEACTBA MACCOBOW MH(pOPMAIIUU, HAYYHO-TIOMYJISIPHBIC
MaTepHuaybl), STUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIEAOBaHUN B OHMOJIOTHH,
MeUIMHE, OMOTEXHOJIOTUH;

YMEHUE CO3/1aBaTh COOCTBEHHBIE IIMCHMEHHBIC M YCTHBIE COOOIICHUS,
000011as1 OMOJIOTHYECKYI0 MH(OPMALIMIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
WCITIOJIb30BATh MOHATUIHBIN armapaTt OMOJIOTHH.

[IpeameTHBIC pe3yNbTaThl OCBOCHMS ydeOHOro mpeamera «buonorus» 6 11
Kjlacce TOJDKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAyYHOTO
3HaHHMS €CTECTBEHHBIX HayK, B (OPMHUPOBAHWH COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTUHBI MHpPAa MU HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUH, (PYHKITMOHAIBHON
I'PaMOTHOCTH YEJIOBEKA JUTSl pEIICHUS KU3HCHHBIX 3a/1a4;

YMEHUE PACKPBIBATh COACPKaHUE OMOJIOTHUSCKUX TEPMUHOB M ITOHSATHIA: BH/I,
MOMYJAIKsA, TeHOMOHA, DBOJIONMS, ABWXKYIIUE CUIBI ((PaKTOphI) HBOJIOIUH,
MPUCTIOCOOJICHHOCTh OPTraHU3MOB, BHU000pa30BaHUE, JKOJOTHYECKUE (PaKTOPHI,
DKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, PEAYIEHThI, IeMU MUTaHUS,
AKOJIOTHYECKas MUpaMuaa, OMoreoreHos3, ouocdepa;



yMEHHE H3jaraTh OHOJOTHYECKHE TEeOpHH (SBOMIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpUs SBOJIOLUUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapimieBoro cxoncrtea K. M. bapa, depenoBaHusl IJIaBHBIX HaIlpaBiICHUN H
nyteit sBomonuun A. H. CesepuoBa, yuenus o 6uochepe B. W. Bepnanckoro),
ONPENENATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEHUE BJIAJIETh METOJIaMU HAYYHOTO IMO3HAHMS B OMOJIOTHUN: HAOIIOICHUE U
OMMUCAHUE MUBBIX CUCTEM, IPOIIECCOB W SIBICHUM, OpraHu3alusl U TMPOBEJICHUE
OMOJIOTUYECKOT0 IKCIIEPUMEHTA, BBIJIB)KEHHUE THUIIOTE3bl, BBISIBJICHUE 3aBUCUMOCTH
MEXIy HWCCIEAYyEeMbIMU BEIWYMHAMHU, OOBSICHEHHE IOJYYEHHBIX pE3yJbTaTOB,
WCIIOJIb30BaHHBIX HAYYHBIX MOHSITHH, TEOPU U 3aKOHOB, YMEHHE JI€JIaTh BBIBOJIBI
Ha OCHOBAHMH MOJTYUYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIICIATh CYIIECTBEHHbIC MPU3HAKU CTPOCHUS OHOJOTHYECKUX
OOBEKTOB: BUJOB, TMOMNYJALHUA, TPOIYIEHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOreolEHO30B U JKOCHUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBHS SKOJOTMYECKHX (PAKTOPOB HA OPraHU3Mbl, MEpeHoca
BEIIECTB U TIOTOKAa HHEPIMM B HKOCHUCTEMAaX, AHTPOIOIE€HHBIX HM3MEHEHUN B
HKOCHCTEMAX CBOEM MECTHOCTH, KpPYrOBOpOTa BEIIECTB U OMOr€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

YMEHHUE TPUMEHSTH TMOJIYyYCHHBIC 3HAHUS JJIsi OOBSICHEHHS OMOJIOTHYECKHUX
IIPOLIECCOB W SIBJICHHUM, IJISI NPUHATHS NMPAKTUYECKUX PELICHUH B IOBCEIHEBHOU
KHU3HU C 1eNplo obOecriedyeHus: O0e30IacCHOCTU CBOETO 3J0POBbsi U 3/I0POBbS
OKPYXAIOIIUX JIOJIEH, COOMI0/IEHNS HOPM IPAMOTHOTO MOBEJICHUS B OKPYKAIOIIEH
MPUPOIHON cpesie, MOHUMaHWE HEOOXOIUMOCTH HCIOJb30BaHUS JOCTHXKEHUN
COBPEMEHHOW OMOJIOTUH ISl pAllMOHATIBHOTO MPUPOI0NO0JIb30BAHUS;

YMEHUE pelaTh 3JIEMEHTapHble OMOJOTMYECKHUE 3a/layd, COCTABJISATh CXEMBbI
MEPEHOCa BEIIECTB U SHEPTUH B IKOCUCTEMAaX (LIETH MUTAHUSA);

YMEHUE BBIMOJIHATh JTA0OpATOPHBIE W TPAKTUYECKHUE PpadOThI, COOMIOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHUE KPUTHUYECKU OIIEHHWBATh M HHTEPIPETUPOBATH HHPOPMAIIUIO
OMOJIOTUYECKOTO  COAEP)KAaHMSI, BKIIIOYAIONIYIO TICEBJOHAYYHbIE 3HAHUS U3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MAaCCOBOM MH(OpPMAIIUU, HAYUYHO-TIOMYJISIPHBIC
MaTepuaibl),  pacCMaTpWBaTh  TrJ00aJbHBIE  DKOJOTHYECKHE  TPOOIEMBI
COBPEMEHHOCTHU, (POPMHUPOBATH 110 OTHOUIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHUE CO3[1aBaThb COOCTBEHHbIE IHCHMEHHBIE M YCTHBIE COOOULICHUS,
00001ast GMOJIOTHYECKYI0 MH(POPMAIMIO M3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
WCITIOJIH30BATh MOHATUIHBIN armapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE
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noOyXAeHNE 00yJaroIIMXCs COOMI0AaTh Ha YPOKE
OOIICTIPUHSATHIC HOPMBI IIOBEICHHSI, TPaBUIIA
OOIIEHHS CO CTapIIMMHU (MIEAArOTHYECKUMU
pabOTHUKAaMU) U CBEPCTHUKAMH (00YyJarOIIUMUCS),
MPUHLIUIBI Y4eOHOU TUCIUIUIMHBI U
caMOOpraHu3aliy; * MPUBJICUCHUE BHUMAHUS
00y4aromuxcs K IEHHOCTHOMY acIeKTy U3y4aeMbIX
Ha ypOKax SIBJICHUH, UCIIOJIb30BaHUE
BOCIIUTATEIFHBIX BOBMOYKHOCTEH COJIEpIKAHHS
paszaena yepes mo00p COOTBETCTBYIOIINX
yIpaXHEHH; * BKIIIOUEHUE B YPOK UTPOBBIX
IpoIeyp, KOTOPbIE TIOMOTaloT MOAEPKATh
MOTHBAIIMIO O0YYArOIIUXCS K MONYUYECHUIO 3HAHUH,
HAJTKUBAHUIO TO3UTHUBHBIX MEKIMYHOCTHBIX
OTHOIIEHHH B KJIacce, MOMOTAIOT YCTAaHOBJICHUIO
no0poxenaTenbHON aTMoc(hepsl BO BpeMs ypoka

* BKJIFOYEHHE B YPOK UTPOBBIX MPOLETYP AJIS
NoJiIep KaHusl MOTUBAIIMK 00yYaroImuxcs K
MIOJIYYEHUIO 3HAHMI; * IPUMEHEHHUE Ha YPOKE
MHTEPAKTUBHBIX OPM pabOThI ¢ 00yUaIOIIUMUCS:
MHTEJUIEKTYaJIbHBIX UTP, CTUMYJIUPYIOIIHUX
MI03HABATEIbHYI0 MOTHBALIMIO O0yUYarOIINXCS;
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MIPUMEHEHHE TPYNIOBOI pabOTHI MK pabOTHI B
napax, KOTOpbIe y4aT 00ydJaromuxcsi KOMaHTHON
paboTe 1 B3aMMOJICHCTBUIO C IPYTUMH
o0yJaronuMucs

XUMUYECKUH
COCTaB U
CTPOCHHUE
KJIETKH

POIII
https://resh.edu.ru

/

¢ IPUBJICYHCHHUC BHUMAHUSA O6y‘IaIOH_[I/IXCSI K
LEHHOCTHOMY aCIEeKTY M3y4aeMbIX Ha ypOoKax
SIBJICHHH, UCIIOJIb30BAaHUE BOCIIUTATEILHBIX
BO3MOXKHOCTEH COJIEpIKaHMsI pasjielia yepes moaoop
COOTBETCTBYIOIINX YIPAKHCHUIA; * BKIIOYCHHUE B
YPOK MI'POBBIX HPOLEIYP, KOTOPbIC TOMOTAIOT
nmoaacpIKaTb MOTHBALIUIO O6y‘-IaIOHIHXC?I K
IIOJIYUYCHUIO 3HaHI/II71, HaJIa>XKUBaHHUIO ITIO3UTUBHBIX
MEXKINIHOCTHBIX OTHOIIICHUH B KJ1acce, IOMOIrarT
YCTaHOBJICHHIO TOOPOKEIaTeNbHOM aTMoc(hepbl BO
BpeMsl ypoKa

KusuenesarenpH
OCTbh KJIETKH

BbubGnaunoreka
HOK
https://m.edsoo.ru

[7f41c292 POIII
https://resh.edu.ru

/

* IPUMEHEHHE TPYIOBOI pabOTHI I pabOTHI B
napax, KOTOpbIE ydaT 00yJaronIixcsi KOMaHIHON
paboTe 1 B3aUMOJICHCTBUIO C IPYTUMU
00yJaronmMucs; * MoOyKJIeHue 00yJIaroITuXCst
co0JIr01aTh Ha YPOKE OOIENPUHATHIE HOPMbI
MOBEJICHMsI, IPaBUiIa OOIIEHHUS CO CTApPIIUMHU
(megaroruyeckuMu pabOTHUKaMU) U CBEPCTHUKAMHU
(oOyuaronMucs ), MPUHLUIBI y4eOHOH
JUCLUIUIMHBL U CAMOOPTaHU3alMHY; * IPUBJICUECHUE
BHUMaHHsI 00yUJaIOMIUXCsI K IEHHOCTHOMY aCIIeKTy
M3ydaeMbIX Ha YPOKax SIBICHHH, MCIIOJIb30BaHHE
BOCIIUTATEIFHBIX BOZMOYKHOCTEH COJIEpIKAHHS
paszzaena yepes mo00p COOTBETCTBYIOIINX
yIpaKHEHH; * BKIIOUEHUE B YPOK UTPOBBIX
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PazmBoxxenue u

MpoIIeAYypP, KOTOPbIEC TOMOTAIOT MOIJIEPKATh
MOTHBAIIMIO O0yYaIOUINXCs K MOJTYYSHUIO 3HAHUH,
HaJTa)KMBAHUIO MMO3UTUBHBIX MEXINYHOCTHBIX
OTHOIICHUH B KJIacce, TOMOTa0T YCTaHOBJICHUIO
no0poxenaTenbHON aTMochepsl BO BpeMs YpOKa;

* BKJIIOUYEHHE B YPOK UTPOBBIX IIPOLIEYP, KOTOPbIE
MIOMOTAIOT MOJIEP’KaTh MOTUBALIMIO O0YJaIOIIUXCs
K ITOJIyYCHHUIO 3HAHUH, HAJIAXKUBAHUIO TO3UTHUBHBIX

POIII MEXJINYHOCTHBIX OTHOIICHUH B KJIACCE, TIOMOTraloT
UHIUBUAYAJIBHO .
1 https://resh.edu.ru = ycTaHOBJIEHHUIO JOOPOKENATEIBHON aTMOC(hepbl BO
€ pa3BUTHE
/ BpEMsI YPOKa; * IPUMEHEHUE IPYIIOBOM pabOThI
OpraHu3MOB PEMA YpOKa, * 1ip byt P
WM paboThI B Iapax, KOTOPbIE yyaT 00y4aromuxcs
KOMaHIHOW paboTe ¥ B3aMMOJICHCTBHIO C APYTHMH
oOyJaronMucs
* [IPUBJICYEHUE BHUMAHUS 00YyJaOLINXCS K
LIEHHOCTHOMY aCIEKTy U3y4aeMbIX Ha ypOKax
SIBJIGHUH, UCTIOJIb30BaHUE BOCIIUTATEIbHBIX
HacneactBenno PAIIT BO3MOXKHOCTEH cojiepaHusl ydeOHOTO IpeameTa
CTb U yepe3 JEMOHCTpAIHIo 00y4aroIMCcs IPUMEPOB
1.5 https://resh.edu.ru
U3MEHUYUBOCTD / OTBETCTBEHHOTO, IPAKJAHCKOTO TIOBEEHUS,
OpPraHHU3MOB ) MIPOSIBJICHHUS YETIOBEKOIIOOUS U JOOPOCEPIEUHOCTH,
yepe3 NoA00p COOTBETCTBYIOLINX TEKCTOB /IS
YTEHUs, 3a/1a4 JUIs PELICHUs], TPOOIEMHBIX
CUTyalui A7l 00CYXI€HHs B KJlacce
C * IpUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX (POPM
EJIEKIHS
POIII paboThI ¢ 00yUAIOIIMMUCS: HHTEJIEKTYalbHbIX UTD,
OpPraHU3MOB.
0 https://resh.edu.ru = CTUMYJIUPYIOLIKX [MO3HABATEIBHYIO MOTHUBALIUIO
CHOBBI
/ 00yyJaroImuxcs; * IPUMEHEHUE TPYNIOBON PabOTHI
OMOTEXHOJIOTUU i > * 1P Pyt P

WM paboTHI B Mapax, KOTOpbIE yyaT 00yJaronuxcs
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KOMaHHOU paboTe U B3aMMOACHCTBHIO C IPYTUMH
00yJaronuMuCs; * OOy KJIeHHUE 00YyJIarOITIXCS
coOJIIOIaTh Ha YPOKE OOIIEPUHSATHIC HOPMBI
MOBEICHHSI, IPaBUiIa OOIICHUS CO CTAPITUMHU
(memgarornueckMMu pabOTHUKAMK) U CBEPCTHUKAMHU
(00y4aronMMuCs ), TPUHIIUITBI YIeOHOM
JUCIUTUIMHBI U CAMOOPTaHU3AINN

* BKJIFOYEHHE B YPOK UTPOBBIX MPOLIETYP, KOTOPHIE
MIOMOTaIOT MOAEePKATh MOTHBAIIUIO O0YUAIOLTUXCS

P63€pBH06 PBLH K l'IOJ'Iy‘IeHI/II-O 3HaHI/II71, HaJIa> KUBAHUIO ITO3UTHUBHBIX
1 1 https://resh.edu.ru o
BpeMSI / MCKINYHOCTHBIX OTHOIICHHH B KJIaCCE, IIOMOI'altOT
B YCTaHOBJICHHIO JIOOPOKeTIaTeIbHOM aTMOC(EPHI BO
Bpems ypoKa
OBIIEE
KOJIMYECTBO
34 2 4
YACOB I10

I[TPOT'PAMME



https://resh.edu.ru/
https://resh.edu.ru/

11 KJIACC

Ne ni/n

HaumenoBanue
pa3aesioB U TeM
NMPorpamMmbl

DBOITIOIIMOHHAS
ounoJiorus

KoanuyecTBO 4acos

Bcero
padoThI

KoHnTpoJbHbIE

IIpakTuyeckue
padoThI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

POIII
https://resh.edu.ru/

@DopMbl peau3zannu
BOCHUTATEIbHOI0 MOTEHHAJIA
pasaesia/TemMbl

* IPHUBJICYCHUEC BHUMAHHUSI
00yJaromuxcs K IEHHOCTHOMY
aCIIeKTy M3y4aeMbIX Ha ypOKax
SIBJICHHI, HCIIOJIb30BaHIC
BOCITUTATEIILHBIX BO3MOKHOCTEH
coJiepKaHusl yueOHOTO IIpeIMeTa
4yepe3 JIEMOHCTPAIUIO
00y4aroIuMCcs IPUMEPOB
OTBETCTBEHHOTO, TPAKTAHCKOTO
TIOBEJICHHS, TIPOSIBIICHUS
YeNOBEKOMIO0US U
100poCepIEYHOCTH, Yepe3 000D
COOTBETCTBYIOIINX TEKCTOB IS
YTEHUSs, 3a/1a4 JUIS PEUICHHUS,
MPOOJIEMHBIX CUTYaIud st
oOcCyXIeHus B Kiacce; ®
IpUMEHEHHE Ha YpOKe
UHTEPaKTUBHBIX (hOpM paboThI ¢
00y4aroIuMuCs:
HHTEIUIEKTYaJbHBIX UTP,
CTHUMYJTUPYIOIIAX
MO3HABATEIHHYIO MOTHBAIIHIO
oOyJaroluxcsi; * IpUMEHEHNE


https://resh.edu.ru/

Bo3HukHOBeHHE U
pa3BUTHE )KU3HU
Ha 3emie

0.5

POIII
https://resh.edu.ru/

IpyNIOBON pabOTHI WK pabOTHI B
napax, KOTOpbIe ydaT
o0ydJaronmxcsi KOMaHIHOU paboTe
Y B3aUMOJICHCTBUIO C IPYyTUMHU
00yJaronuMucs;

* MOOYX/IeHUE 00yUJaOIUXCsI
co0iroaaTh Ha ypoKe
OOLIEPUHSATHIE HOPMBI
MOBE/ICHUS, TTPAaBHIIa OOIICHUS CO
cTapuMHu (MeJarornyecKuMu
pabOTHHKAMU) U CBEPCTHUKAMH
(0Oy4aroUMMICS ), TPUHIIUATIBI
y4eOHOW TUCIUILTNHBI U
CaMOOpPTaHU3AINH; * TIPUBJICYCHHE
BHUMAaHUs 00y4aroIuXcs K
LIEHHOCTHOMY aCIEKTy
M3Yy4aeMbIX Ha ypOKax sIBIICHUH,
WCIOJIb30BAHUE BOCITUTATEBHBIX
BO3MOXHOCTEH CoJiepKaHUs
pasnena yepes mojaoop
COOTBETCTBYIOIIMX YIPAKHEHUM;
* BKJIFOYCHHE B YPOK UTPOBBIX
MpoIe1yp, KOTOPBIE TIOMOTAIOT
MO//IeP>KaTh MOTHUBAIIHIO
00yYaromuxcst K MoJy4eHHIO
3HAHUN, HAJTAXKUBAHUIO
MO3UTUBHBIX MEXITUIHOCTHBIX
OTHOIICHUHU B KjIacce, IOMOTraoT
YCTaHOBJICHHIO



https://resh.edu.ru/

JI00posKenaTeNbHON aTMochepbl
BO BpeMsl ypoKa

Opranu3msl U
OKpYKaroIas
cpena

POIII
https://resh.edu.ru/

* BKJIFOUCHHE B YPOK UTPOBBIX
MIPOLIEYP IS TIOACPKAHUS
MOTHBAIMHM 00yJaroIuXcs K
MIOJIyYEHUIO 3HAHUU; *
MIPUMEHEHHE Ha YPOKE
WHTEPAKTUBHBIX (hOpM pabOTHI ¢
00y4aroIuMuUCs:
WHTEJUIEKTYaJbHBIX UTP,
CTUMYJTHPYEOIIIHX
MMO3HABATEIFHYIO MOTHBAITHIO
oOyuaroluxcsi; * IpUMEHEHNE
TPYIIIOBOM pabOTHI HIIK PabOTHI B
napax, KOTopble y4aT
oOyuaromuxcsi KOMaHTHOU padoTe
Y B3aMMOJICHCTBHIO C IPYTUMH
oOyJarmuMucs

CooOmiecTBa 1
JKOJIOTUYECKUE
CHUCTCMBI

POIII
https://resh.edu.ru/

* BKJIFOYCHHE B YPOK UTPOBBIX
MpoLEeNyp sl TOAAEPKAHUS
MOTHBAIIUU 00YJaIOUINXCS K
MOJTyYSHUIO 3HAHUH; *
MPUMEHEHHE Ha YpOKe
MHTEPaKTUBHBIX (hOpM paboTHI C
00yJaroIuMuCS:
WHTEIUICKTYaJIbHBIX UTP,
CTHUMYJTUPYIOIIAX
MO3HABATEIBHYIO MOTHBAIIHAIO
o0yyJaromuxcs; * IpUMEHEHUe


https://resh.edu.ru/
https://resh.edu.ru/

PesepBHOE Bpems

POIII
https://resh.edu.ru/

IpyNIOBON pabOThI WK pabOTHI B
napax, KOTOpbIe ydaT
o0ydJaronmxcsi KOMaHIHOU paboTe
Y B3aUMOJICHCTBUIO C IPYyTUMHU
o0yJaronuMucs

* UCTIOJIH30BAHUE
BOCIIUTATEIbHBIX BO3MOKHOCTEH
COJIepKaHUs TEMBI Uepe3 Mo100p
COOTBETCTBYIOLIMX 3ajiay JJIs
pelleHMs; * BKIIOYEHUE B YPOK
UTPOBBIX MPOIIEYP IS

noJiAep KaHusl MOTHBAIIUN
o0y4aromuxcst K NoJIy4YeHHIO
3HaHUH; * IPUMEHEHHUE HA YPOKE
MHTEPaKTHBHBIX (hOpM pabOTHI ¢
o0y4aroIuMucs:
UHTEJUIEKTYaJIbHBIX UTP,
CTUMYJIUPYIOIINX
M03HABATEIbHYI0 MOTHBAILIUIO
oOyuarouuxcsi; * IpUMEHEHNE
IpyNnoBoi paboThl WK pabOTHI B
napax, KOTOpbIe yJaT
oOyuaroluxcst KOMaHJHOU padoTe
U B3aUMO/JICHCTBUIO C IPyTUMHU
00y4JaroIuMuCs;

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Ne KoauuecTBo yacoB
n
/ Tema ypoka Beero Konrpoasn  IIpakrnuyeckue
I ble padoTel |~ padoThI
1 buonorus B cucreme Hayk 1
2 MeTtoapl no3Hanus xuBoi npupoisl. [Ipaktuueckas padora Ne 1 «Vcnonas3oBanue 1 05
Pa3IMYHBIX METOJIOB MPU U3YUYEHUU OHOJIOTHUECKUX O0BEKTOBY '
3 BxonHas koHTpoibHAS paboTa 1 1
4 XuMUYecKkuil cocTaB KJIeTKU. Bosia 1 MUHEpabHbIE COH 1
5 VYrneBopl. Jlunuabr 1
6 benku. Cocta u cTpoeHue 6eIKoB 1
7 depMeHTBI — OMOJIOTHYECKHe KaTanu3aropel. JlJaboparopras padorta Ne 1 «3ydenue 1 05
KaTAIUTUYECKOU aKTUBHOCTH ()ePMEHTOB (HA MPUMEPE aMuUiIa3bl WIIM KaTalla3bl)» '
Hyxneunnosbie kucinorsl. AT®
Hcropus u meTopl n3ydeHus kineTku. Kiierounas reopust
10  Kuerka Kak [eJIOCTHAs )KHUBasi CHCTEMA
Crtpoenue sykapuotuueckoil kinerku. Jlaboparopnas padora Ne 2 «M3yueHue cTpoeHus
11 KJIETOK pacCTEHHH, )KUBOTHBIX, TPUOOB U OaKTepUil IO MUKPOCKOIIOM Ha TOTOBBIX 1 0.5
MUKpOTIpenaparax 1 ux OrnucaHue»
12 OOMeH BemecTB Uil METa00IU3M
13 dorocuHTE3. XEMOCHHTE3
14 DHepreTuveckuii oOMeH
15 Ku3zHeHHbI UK KneTku. Jlenenne kinetku. Mutos. Jlabopatopuas padora Ne 3 1 05
«Habmronenrne MuTo3a B KJIeTKax KOHYMKA KOpeIIKa Jiyka Ha TOTOBBIX MUKpOIIpenapaTax» '




16 = buocunTes Oenka. Peakiust MAaTpHYIHOTO CHHTE3a 1

17 Tpancnsanus — 6nocuHTe3 OenKa 1

18  Hexuserounsie pOPMBI )KU3HU — BUPYCHI 1

19 @opMBbl pa3MHOXKEHHS OPTaHU3MOB 1

20  Meiio3 1

21 OO6pa3zoBaHue 1 pa3BUTHE MOJOBBIX KiIeToK. OmionoTBopenue. Jlabopatopuas padora Ne 4 1 05
«M3ydenue cTpoeHHs MOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOITPENapaTax» '

22 NuauBuayanbHOE pa3BUTHE OPraHU3MOB 1

23 = T'enetnka — Hayka O HACIEJICTBEHHOCTH U U3MEHUYHUBOCTH 1

24  3akOHOMEpPHOCTH HacJeJOBaHHs NPU3HAKOB. MOHOTMOPHUIHOE CKPEIIMBaHHE 1

25 JurubpuaHoe ckpemuBaHue. 3aKOH HE3aBUCUMOTO HACIEOBaHUS TPU3HAKOB 1
CuemnieHHOE HaclieioBaHue Mpu3HakoB. JlabopatopHas padora Ne 5 «M3yuenue

26 | pe3ynbTaTOB MOHOTHOPUAHOTO M JUTHOPHIHOTO CKPEIUBAHUS Y AP030(HIIBI HA TOTOBBIX 1 0.5
MUKpPOITpenapaTax»

27  T'eneruka nosa. HacnenoBanue npu3HaKoB, CIEMJICHHBIX C ITOJIOM 1
N3menunBocTh. Henacnencreennas naMeHuUnBocTh. JlabopatopHas pabora Ne 6. Uzyuenue

28 = MomuQUKAIMOHHONH H3MEHYHBOCTH, TOCTPOSHHUE BaPUAIMOHHOTO PsJIa M BAPHALMOHHOM 1 0.5
KpHBOW»

29 HacnencrBennas nsmenunBocTb. JlabopatopHas pabora Ne 7. «AHanu3 myTtauii y 1 05
Ipo30(HIIBl Ha TOTOBBIX MUKpPOTIpEnapaTax» '

30  TI'eneruka yenmoBeka 1

31 PesepBubIiil ypok. O60611eHune no teme «HacnenctBeHHOCTh M U3MEHYUBOCTH OPTraHU3MOBY 1

32 | Cenexuus Kak HayKa U IpoIecc 1

33 MeTo/IbI ¥ JOCTHKECHHSI CETICKITUN PACTEHUH M JKUBOTHBIX 1

34 | IlpomexyrouHnas arrectauusi. KontponsHas pabota 3a kypc 10 kimacca 1

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 4




11 KJIACC

KoanyecTBo 4acoB

Ne ni/mn Tema ypoka B Konrpoasn  IIpakrunuyeckue
cero ble padoTel |~ padoThI

OBOIIOLUSA U METOABI €€ U3YyUEHUS
Hcropus pa3BUTHA IpeACTaBICHUN 00 3BOJIIOLUU
Bxopnas koHTpoJbHAs paboTa 1

4 [MTormynsanus kak 3JeMeHTapHas eIUHHIA BUAa U 3Bosmonuu. Jlabopatopnas padora 1 05
Ne 1 «CpaBHeHue BHI0B 110 MOP(OIOTHIECKOMY KPUTEPHIO» '

5) JBky1ue cuitbl (3IeMeHTapHbIe (PAaKTOPHI) SBOIIOIUH

6 EcrecTBenHbIl 0TOOD M ero GopMbI
PesynbraTsl 3BOMIONNN: IPUCTIOCOOIEHHOCTH OPTaHU3MOB U BHI000pa30BaHHE.

7 JlaboparopHas padota Ne 2 «Onucanue npucrnocoOIEeHHOCTH OpraHu3Ma u eé 1 0.5
OTHOCHUTEJIBHOT'O XapakTepa
HanpasieHnus u myTn MaKpOIBOJOIIH 1
HeoOGpatumocTs 3BOIOIIUN 1

10 Wcropus xu3Hu Ha 3emiie 1 METO/Ibl €€ U3yUeHus 1

11 ['noTe3pl NPOUCXOKICHUS JKU3HU Ha 3eMIle 1

12 PazButue xxu3HM Ha 3eMIie TI0 dpaM U TIEpHOaM 1
OCHOBHBIE 3TaIlbl HBOJIOIUH PACTUTENHLHOIO U )KUBOTHOTO MuUpa. [IpakTrueckas

13 pabora Ne 1 «M3yueHne UCKOMMaeMbIX OCTAaTKOB PACTEHUM U )KUBOTHBIX B 1 0.5
KOJIICKITHSIX )

14 CoBpemeHHasl cucTeMa OpraHuyecKoro Mupa 1

15 DBOJTIOIHS YeJIOBEKa (aHTPOTIOTEHE?) 1

16 JIBrkynue cuibl ((hakTOpbl) aHTPOIIOTEHE3a 1

17 OCHOBHBIE CTaIUX DBOIIOIINH YEJIOBEKA 1




18 Yenoseueckue pacel U IPUPOIHBIC aJANTALIUN YEIOBEKA 1

19 PesepBHbIil ypok. O6001eHNE 10 TeMe «BOZHUKHOBEHUE U Pa3BUTHE )KM3HU Ha 1
3emiie»

20 DKoJorus Kak HayKa. YpOK B paMKax Ipo(hOprueHTAIMOHHOTO MUHUMYMa.

21 Cpenpl 00UTaHHS U 3KOJIOTHYECKHE (DaKTOPHI
Abuotndeckue akropsl. JJabopaTtopnas padora Ne 3. «Mopdonornueckue

22 0COOCHHOCTH pacTeHH U3 pa3HbIX MecT oOuTaHus». JlabopaTopHas padora Ne 4. 1 0.5
«BnusHue cBeTa Ha POCT U Pa3BUTUE YEPEHKOB KOJIEYCa»

23 buotnyeckue pakTopsl 1

24 DKkonoruyeckue xapakTepuctuku nomynanuu. [Ipaktudeckas padorta Ne 2 «[loacuér 1 05
TUIOTHOCTH TIOMYJISIIIAA Pa3HbIX BUIOB PACTCHHIN

25 Coo01iecTBa OpraHM3MoOB — OHOIEHO3

26 DKOJIOTUIECKUE CUCTEMBI (IKOCHCTEMBI)

97 OcHoBHBIE TTOKA3aTENN HIKOCUCTEMBI. DKOJIOTHYecKre nmupamusl. CBolcTBa 1
skocucteMm. Cykueccus

28 [Ipupoanslie 3xocucTEMBI 1

29 AHTpPOIIOT€HHBIE YKOCUCTEMBI 1

30 bruocdepa — rmobdanpHas 3kocucTeMa 3eMITH 1

31 3aKOHOMEPHOCTH CYIIECTBOBaHMsI OHochepbl 1

39 YenoseuecTBO B Onocdepe 3emiu. Ypok B paMKax MpohOpHUeHTAIHOHHOTO 1
MUHUMYMa.

33 CocymiecTBOBaHHE MTPUPOJIBI M YEIIOBEYCCTBA.

34 [Ipomexyrounas arrectamnus. KontponapHas padora 3a kype 11 kmacca

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2.5




YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBSI3ATEJIBHBIE YUEBHBIE MATEPUAJIBI JIJI51 YYEHUKA
Bri0epute yueOHbIE MaTEpHAIIbI
- buonorusa.10 knacc: y4e6. niis o61ieo0Opa3oBaT. opranu3aiuii: 6a30BbIid
ypoBens/ [[I.K. benses, I''M. JIpimmui, JI.H. Ky3nenosa u np.]; nox pex. J1.K.
bengesa u .M. [Ipimmunna. - M.: IIpocBemenue
- buonorus. 11 knacc: yue6.1i1s o61ieo0Opa3oBaT. opranu3aiuii: 6a30BbIii
ypoens/ [[I.K. benses, [1.M. bopoaun, I'.M. Jdpmmiun uap.] ; mox pex. JI.K.
bengesa u .M. [Ipimmuna. - M.: IIpocBerienue.

METOIUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

https://edsoo.ru/ - Enqunaoe conepkanue oOpa3oBaHus

https://fgosreestr.ru/ - Peectp npuMepHBIX OCHOBHBIX 00IIIe00pa30BaTEIbHBIX
porpamMmm

https://fipi.ru - ®UITN

https://media.prosv.ru/ - m3parensctBo "IIpocBerienne"”, OECIUIATHBIA JOCTYI
K DJIEKTPOHHBIM BEPCUAM YIEOHO-METOIUUECKUX KOMILUIEKCOB, BXOIAIINX B
@denepalbHBIN IEPEYECHD

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

-http://window.edu.ru — Poccwuiickuii 0011e00pa3oBaTeIbHbII MOpTa

- OenepalibHBIA OaHK TECTOBBIX 3aJlaHUN (OTKPBITHIM cerMeHT). HayuHo-
uccienoBarensckas padora. [ToBbieHne kBanudukauu.

- https://resh.edu.ru — «Poccuiickas 37eKTpOHHAS KO

- https://www.yaklass.ru - «Kmace»

- https://education.yandex.ru/home - «SIuaekc. Y ueOHUK

- https://uchi.ru/ - «Yau.py»
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