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[Ipu pa3paboTke MporpaMmbl MO OMOJIOTMU TEOPETHUUECKYI0 OCHOBY IS
OTpEeNICNICHUs] TOJIXO0J0B K (OPMHUPOBAHUIO COJIEpkKAHUS YUIECOHOTO IIpeaMeTa
«buosiorus» cocTaBWIM: KOHIENTyalbHbie TmonoxkeHus PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJ€H, ColIepKaHUs, pe3yJbTaToB OOy4YEeHHS U
TpeOOBaHMI K YPOBHIO MTOATOTOBKU BBITYCKHUKOB, TTOJIOKEHUS 00 OOIINX MENIX 1
MPUHIIANAX, XapaKTEPU3YIOIMIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHEro
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKKe IOJIOXKEHHUS O
cneniuduke OMOIOrUH, €€ 3HAUYCHUU B TTIO3HAHUU JKUBOUM MPUPOABI U 00ECIICUCHUH
CYIIECTBOBaHMS 4esioBedeckoro ooOmiectBa. COrjacHO Ha3BAHHBIM MOJIOKEHHUSIM,
OTpeiesIeHbl OCHOBHBIE (DYHKIIUU ITPOTPaMMBbI 110 OMOJIOTUH U €€ CTPYKTYypa.

[Iporpamma 1o Ouonoruu Aa€T NpeJcTaBleHHWE O IeNsIX, 00 oOmiei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
ydyeOHOoro mnpenMera «buonorus», omnpenenser o0s3aTeabHOE MPEIMETHOE
COJIEp’)KaHME, €ro CTPYKTYypy, pacopeaciieHue 1o pasjeiaM U TeMaM,
PEKOMEHAYEMYIO MOCIEI0BATEIbHOCTh U3YUCHUsI YUYEOHOr0 MaTepuana ¢ yuéToM
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTMKA 00pa30BaTEIbLHOTO
IpoIIecca, BO3PACTHBIX OCOOCHHOCTEH 00yJarOImmMXCsl.

B nporpaMmme 10 OHOJIOTMM TakXe YYHUTBIBAIOTCS TpeOOBaHUS K
MJIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U MPEIMETHBIM pe3yJibTaTaM
oOyueHus B (OPMHUPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEIbLHOM
NeATeTbHOCTH/YUYeOHBIX JEHCTBUM OOYYaIOIMIMXCA 1O OCBOCHHMIO COJCpIKAHUS
OMOJIOTUYECKOTO 00pa30BaHMUSI.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaiM30BaH
OPUHIMI TMPEEMCTBEHHOCTH B H3y4YE€HUHM OHOJOruu, Ojarojapsi 4yemy B Hel
MPOCMATPUBAETCS HANPABICHHOCTh Ha pa3BUTUE 3HAHUM, CBS3AHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, LEHHOCTHBIX
OpUEHTAIUH JIMYHOCTH, HKOJOTUUECKOTO MBIIICHHUS, PEJICTABICHUN O 3I0POBOM
oOpasze Ku3HM U OEpeKHbIM OTHOIICHHUEM K OKPY KaIolIeW MNPHUPOJHON cpeje.
[TosTOoMy Hapsay ¢ U3ydyeHHEM OOIIECOMOJIOrHYECKUX TEOPUM, a Tak)Ke 3HAHUM O
CTPOCHUH JKUBBIX CUCTEM PA3HOTO PAaHra U CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TIPOIIECCOB B MPOTrpaMMe MO OMOJIOTHH yAEICHO BHUMAaHHUE HCIOJIh30BAHUIO
MOJTYYEHHBIX 3HAHUM B TTOBCEITHCBHOM KU3HU JJIS PEIICHUSI MPUKIIAIHBIX 3a/1a4, B
TOM YHCIIe: TPOPUIAKTUKYA HACJIEACTBEHHBIX 3a00JIeBaHUN YeIOoBEKa, MEIUKO-
TEHETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS AKOJIOTHYECKHU
IIEJIECO00Pa3HOTO TOBENCHUS B OKPY)KAIOIIEH NPUPOMHON Cpene, aHaam3a
BIIMSIHUSL XO3SMCTBEHHOM AESATEIbHOCTH YEJIOBEKA HA COCTOSHHE MPUPOIHBIX U
HMCKYCCTBEHHBIX SKOCUCTEM. Y CUJICHHE BHUMAaHUS K MPUKIAJHON HAIIPaBIEHHOCTH
y4ebHoro npeaMera «buosiorus» mpoauKTOBaHO HEOOXOJAMMOCTHIO 0OecTeUeHUs
YCJIOBUM JJIsI PELICHUS] OJJHOM U3 aKTyaJIbHBIX 3aJlay IIKOJIHHOTO OMOJIOrMYECKOTrO



oOpa3oBaHMs, KOTOpas mpeAmnojaraeT (QopMUpOBaHHE Yy  OOydYaIOUIUXCS
CIIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOI'0 MHUDA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAeT Ba)KHOE
mecto. OHa oOecrieunBaeT (OPMHUPOBAHUE Y OOYyHarOIIMXCS IPEICTaBICHUN O
HAYYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaHHUS O KUBOHM MpHUpoje, e
OTJINYMTENIbHBIX TNPHU3HAKAX — YPOBHEBOW OpPraHMU3alMM W DBOJIOLHH, CO3MAET
yCIOBUSL  JJIA: TO3HAHUS  3aKOHOB  JKMBOM  NpuUpOAbl, (OPMUPOBAHHUSA
(YyHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0POBOTO M 0Oe30macHoOro oobpasa
YKU3HU, DKOJIOTMYECKOT0 MBIIIJIEHU, IIEHHOCTHOIO OTHOLICHUS K KUBOU IIPUPOJIE
Y YEJIOBEKY.

bonbiioe 3HaueHre OUONOrUsl UMEET TAKKe JJIs1 PEIICHUS] BOCIUTATENbHBIX U
pa3BUBAaIOIIMX  3a/7ad  CpelHero  obmero  o0pa3oBaHWsA,  COLUAIM3ALMU
oOyuatonuxcs. M3yuenue 61oiaoruu o0ecreurnBaeT yciuoBus sl (GOpMUPOBAHUS
WUHTEJUIEKTYaJIbHbIX, KOMMYHHMKAallMOHHBIX W  HMH(POPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJBTYypbl, CIOCOOCTBYET HHTErpaluu OHOJOTUYECKUX 3HAHUU C
MPEACTABICHUSIMHU U3 IPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH, XUMUHU
u reorpaduu. Ha3BaHHbIE MOJOXKEHUS O NpeJHA3HAYEHHM y4eOHOro IpeaMera
«buonorus» cocraBUIM OCHOBY Ul OMNpEAENICHUus MOAXOAOB K OTOOpYy H
CTPYKTYPUPOBAHHUIO €T0 COJEpkKaHUsA, MPEACTABICHHOTO B IPOTpaMME IO
OHOJIOTHH.

Ot60op comepxkanusa yueOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C TO3UIMH KyJbTypOCOOOPa3HOTO MOAXOJa, B COOTBETCTBUH C
KOTOpPBIM OOYyYaroluecs: JOJKHBl OCBOMTH 3HAHHUSA M yMEHMs, 3HAYUMble MJis
dbopmupoBaHusi 00IIEH KYyJIbTYphl, ONpPEACISIONIME aJCKBaTHOE IOBEICHUE
4yeJioBeKa B OKpYXalollleld MPUPOAHOU cpesie, BOCTpEOOBAHHbIE B MOBCEIHEBHOMN
KU3HU U TpaKTHUeCKoM aesTenbHOCTH. Ocoboe MEcTo B 3TOM cucTeMe 3HAaHUU
3aHHUMAIOT 3JIEMEHTBI COACPKAHMSI, KOTOPbIE CIy>KaT OCHOBOM Uit (POPMUPOBAHUS
IPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
LHEHHOCTHBIX  OpPHEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIOLIMX  T'yMaHU3al[uu
OMOJOTMYECKOro 00pa3oBaHMsl.

CTpykTypupoBaHHe cOAepX aHUs Y4yeOHOro Marepuaja B MpOrpaMMe IO
OMOJNIOTHH OCYIIECTBICHO € YYE€TOM MPUOPUTETHOTO 3HAYEHHSA 3HAHUM 00
OTJIMYUTENBHBIX OCOOCHHOCTSX JKUBOW MPUPOABI, O €€ YPOBHEBOIN OpraHU3aluu U
IBOJIIOLIMU. B COOTBETCTBUM € 3TUM B CTPYKType yueOHOro npeamera «buonorus»
BBIJICTICHBI CIIEYIOIINE COAEpKATENbHbIE JIMHUU: «bronorus kak Hayka. Meroasl
Hay4yHOro mo3HaHus», «Kierka xak Ouonormueckas cucrema», «OpraHu3m Kak
Oouonoruueckas cucreMa», «CucreMa M MHOrooOpa3ue OpPraHuYecKOro MHUpay,
«OBONIOLUS KUBON PUPOJBD, « IKOCUCTEMBI U IIPUCYLIUE UM 3aKOHOMEPHOCTHY.



[lenr m3yuenus ydeOHoro mpeamera «buosorwms» Ha 0a30BOM YpOBHE —
OBJIaJIcHNE  OOyYAOIMMMHCS 3HAHUSMH O  CTPYKTYPHO-(DYHKITMOHAIBHOMN
OpraHW3allid JKUBBIX CHCTEM pa3HOTO paHra H TPHUOOPETCHHE YMCHHM
WCIIOJIb30BaTh ATH 3HAHMS I TPAMOTHBIX JIEUCTBUI B OTHOILIEHWU OOBEKTOB
YKUBOM TIPUPOJBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

JlocTikeHne 1enu u3ydeHus ydeOHoro npeameta «buonorus» Ha 6a3oBOM
YPOBHE 00E€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 331a4:

OCBOCHHME OO0YYaIOIIUMHCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUYEHHSIX, 3aKOHaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIax, CIyKalluX OCHOBOU
JUIsi (POPMUPOBAHUSL TPEACTABICHUM O E€CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/IaX HAyYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX JKUBBIX
CHCTEM Pa3HOTO YPOBHS OPTaHHM3AIlNH, BBIIAOIINXCS OTKPBITUSIX M COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHue y OOY4YaIOIIMXCS IMO3HABATENIbHBIX, MHTEIUICKTYyaJIbHBIX U
TBOPYECKUX CIOCOOHOCTEH B MPOIECCe aHaIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OWOJIOTMY HAyYHBIX B3IIIIOB, WACH M TOIXOJ0B K W3YUYCHHUIO KUBBIX CHCTEM
pa3HOTO YPOBHS OpTaHHU3AIlNH;

CTAaHOBJICHHE Yy oOydJaroumxcss oO0meil KyJbTypbl, (YHKIIHOHAILHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSICHATH M OIEHUBATH SBIICHUS OKPY’KAIOIIETO
MHpa JKMBOW TPHUPOJALI HA OCHOBAHWM 3HAHWUW U OIBITA, IOJIYYEHHBIX IIPH
W3y4YEeHUH OHOJIOTHH;

dbopmupoBaHre y OOy4YalOIIMXCA YMEHHM WJUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTUYECKUX 3HAHUW B TMPAKTUYECKOW JCSITEIBbHOCTU YEJIOBEKAa, Pa3BUTHU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN U arpoOMOTEXHOJIOTUI;

BOCIIUTaHNE YOEKIAEHHOCTH B BO3MOYKHOCTH TTO3HAHHS YCJTIOBEKOM >KHBOM
MPUPOJIbI, HEOOXOIUMOCTU OEPEIKHOTO OTHOIICHHUS K HEl, COOTIOICHUS DTUIECKUX
HOPM TIPU TIPOBEICHUN OMOJIOTHYECKUX UCCIICAOBAHUH;

OCO3HAHHWE IICHHOCTU OWOJIOTMYECKUX 3HAHWUW JUIsl TIOBBIMIECHUS YPOBHS
AKOJIOTHYECKOHN KYJIBTYPBI, 11 (POPMUPOBAHHUS HAYYHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEIHEBHOM JKU3HU IS
OLICHKH TTOCJIEICTBUI CBOCH NEATEIHLHOCTH IO OTHOIIEHHUIO K OKPY’KaoIIeH cpene,
COOCTBEHHOMY 3/I0pOBBIO, OOOCHOBaHWE W COOJIIOJICHHE Mep MPOPUIAKTUKH
3a00JIeBaHUM.

B cucreme cpennero o6mero o0pazoBaHusi yueOHbIN npeameT «buosmorusy,
U3y4yaeMblil Ha 0a30BOM ypOBHE, SIBIIAETCS 0053aT€NbHBIM YUY€OHBIM MPEAMETOM.

Jlst m3ydenusi Onoaoruu Ha 6a30BOM YPOBHE CPEHETO 001Iero 00pa3oBaHus
orBoauTcs 68 yacoB: B 10 xmacce — 34 gaca (1 wac B Henemo), B 11 kiacce — 34
yaca (1 gac B Hegento).



1. COAEP’ KAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsizb OMOJIOTUM C OOIIECTBEHHBIMU, TEXHUYECKUMHU U
JPYTUMHU €CTECTBEHHBIMM HayKaMmu, (puiiocopueit, ITUKON, SCTETUKON U MPaBOM.
Ponp Ouonoruu B (HOPMUPOBAHMM COBPEMEHHOM HAyYHOW KapTUHBI MHpA.
Cucrema OMOJIOrMYECKUX HAYK.

MeToabl TO3HAHUS KUBOUW NIPUPOIbI (HAOII0OIEHHE, SKCTIEPUMEHT, ONTMCAHMUE,
U3MepeHue, KiacCUpUKalMs, MOJCTUPOBaHUE, CTaTHUCTHYecKass 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konenos, /Ixx. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo/Ibl TO3HAHUS )KMUBOU MPUPOJIBD.

JlaGopaTopHblie 1 NpaKTHYeCKHe PpadoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHHe pa3IWYHBIX METOJOB MPH
M3YUYCHUHU OUOJIOTUUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3AIUA.

JKusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. OTnnyuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHu3aIiiil OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHW3MEHHBINM, MNOMYJSIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE€0IeHOTUYECKUH ), OMOCEepHBI.

JdeMoHCTpPauu:

Tabmuubl u cxembl: «OCHOBHBIE MPU3HAKU JKU3HUY, « YPOBHU OpraHU3AINH
YKUBOU TIPUPOIBI».

O6opynoBanue: moaesb MmoJiekybl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKHM COCTaB KIIETKA. XHMHUYECKUE DJIEMEHTBI: MaKpOSJIEMEHTHI,
MHUKPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHHEPAJIbHBIX BelIeCTB B KkieTke. l[lommepxkanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB u cTpoeHHEe O€TKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEITKOB.
HeszaMeHnMble ¥ 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpBhl OCIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHUE CBOIcTBa OenkoB. buonornyeckue
GbyHKIIUU OEIKOB.



depmeHTsl — Owonormyeckue Karanm3aTtopbl. CtpoeHue (QepmeHra:
aKTUBHBIM IIEHTp, cyOcTpatHas crneunduuHocts. KodepmeHnTsl. ButamuHsbl
OTnnunst pepMEHTOB OT HEOPTAHUYECKUX KaTalIu3aTOPOB.

VYraeBoasl: MoHoOcaxapuabl  (TJIOKO3a, pubdo3a ©  Je30KCHpu003a),
nucaxapunipl - (caxaposa, JaKkTo3a) U MoJucaxapuibl  (Kpaxmai, TJIMKOTEH,
HesTo03a). buonornueckue GyHKIUU YTII€BOIOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [HaApOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkumu sunuaoB. CpaBHEHUE
YTJIEBOJIOB, OETIKOB U JIMIHUI0B KaK HCTOYHUKOB YHEPTHUU.

HykneunnoBsie kucnotel: JHK wu PHK. Hykineotuasl — MOHOMEpHI
HYKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuun JJTHK. Ctpoenue n pynknuun PHK.
Buasl PHK. AT®: ctpoenue u hpyHKIIUH.

[{urosnorus — Hayka o kierke. Knerounas Teopust — npuMep B3auMOJACUCTBUSA
ujel 1 paKkToOB B HAYYHOM MMO3HAHUM. MeTObl N3YUYEHUS KIICTKH.

Knerka kak mnenoctHas >xuBas cuctema. OOmme NpHU3HAKU KIETOK:
3aMKHyTas HapyHasi memOpana, moiiekyasl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHyecKas U MpokapuoTuuyeckas. (OcoOeHHOCTH
CTpOEHHUsI MPOKapHOTHYECKON KieTku. Kierounas crenka Oaktepuii. CTpoeHwue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMS PACTUTEIIBHOM, >XUBOTHOU H
IrpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPbI KJIETOK — KIJIETOYHAs CTEHKA, TIIMKOKAIUKC, UX
dbynkuuu. [Tnazmatnueckas memOpana, e€ cBoiictBa u QpyHkiuu. [{utomnnasma u eé
opraHousibl. OgHomemOpannbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
TM30COMBI.  [10yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUH, TUIACTUIBL.
[Ipoucxoxxenne MUTOXOHIpUN U TuiacTun. Bunbl mmactun. HememOpanHbie
OpPraHou/bl KJIETKU: PUOOCOMBI, KIJIETOYHBIM LEHTP, UEHTPUONH, PECHUYKH,
KIyTUKHA. OyHKIIUM OPraHOMI0B KJIETKU. BKiItoueHus.

Anpo — perynaropuslii 1IeHTp kieTku. CTpoeHue sapa: sjaepHas 000JI0UKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEILIECTB B KIETKE.

JlemoncTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIanu, M. IlIneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammel:  «PacrnipeneneHue XUMUYECKHX JJIEMEHTOB B HEXKHBOWU
npupone», «Pacrpenenenne XuMUYECKUX 3JIEMEHTOB B )KUBOU MPUPOLEY.

Tabmupl u cxemsl: «llepuoanueckas Tabnuia XUMHYECKUX 3JIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOBIY, «buocunres 6enka», « CTpoeHrEe MOJIEKYJIbI OelKay,
«Ctpoenue pepmenta», «Hyknennossie kucnotbl. JJHK», «Ctpoenne MoieKyJibl



AT®», «CTpoeHne 3yKapuOoTHUYECKOW KIIETKN», «CTpOoeHHE >KMBOTHOM KIETKW»,
«CTpoeHue pacTUTENbHON KIETKH», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKNY,
«CtpoeHue sapa KIEeTKN», « Y TIeBOAbD), «JIMIuIbD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHUE MJii IPOBEACHHUS
HAOJIOCHUM, H3MEPEeHHM, SKCIEPUMEHTOB, MHUKPOIpPENapaTrbl pPaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NpakTHYeCKUE PAdOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaJIUTUYECKONM AaKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajaasbl)».

JlabopatopHass pabora No 2. «lM3ydyeHue CTpoeHHsS KIETOK pacTEHUH,
KUBOTHBIX U OaKTepuUil MOJI MHUKPOCKOIIOM Ha TOTOBBIX MHKpOMpernapaTax M HX
OTHMCAHUEY.

Tema 4. ’/KusHenesATeIbHOCTb KJICTKH.

OOMeH BelIeCTB, WK METa00IU3M. ACCUMMIAIUS (TUTACTUYECKUM OOMEH) U
JUCCUMWISIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTabonu3ma. Posib 3aKOHOB COXpaHEHHUsI BEHIECTB U SHEPruM B IMOHUMaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHbiid. Pois dhepmenToB
B 0OMEHE BEIIECTB U MPEBPAICHUN YHEPTUU B KIIETKE.

®ortocunte3. CperoBas U TeMHOBasg (a3pl (doTocuHTe3a. Peakuuu
dbotocunTeza. DPphekTuBHOCTL (hOTOCHHTE3a. 3HAUeHUE (POTOCUHTE3A JJIsl KU3HU
Ha 3emuie. Biausiaue ycioBuii cpenasl Ha (OTOCUHTE3 U CIIOCOOBI TIOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMOCHHTE3. XEeMOCHUHTE3UPYIoIue OakTepun. 3HAUCHUE XEMOCHHTE3a IS
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KJIeTKe. PaciiemnieHue BellecTB, BBIJIEICHUE U
aKKyMYJUPOBAaHHE DHEPTrUM B KIETKE. OTambl DSHEPreTUYECKOro OOMEeHa.
I'mukonus. bpoxenue m ero Buabl. KHCIOpOOHOE OKHUCIIEHWE, WA KIETOYHOE
JIbIXaHHE. OkucnurenbHoe dbochopunupoBanue. O (HEeKTUBHOCTh
HHEPreTUYECKOro oOMeHa.

Peakiuu wmarpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzanmsi reHetudeckoil nHopmanuu B KiIeTKe. | eHETWYeCKUW KOJ U €ro
cBoiicTBa. Tpanckpumnuus — Mmatpuuabli cuaTe3 PHK. Tpancnsnus — GuocunTes
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuUHOKUCIOT. Poib pubGocom B
OounocuHTe3e Oenka.

Hexnetounsie popmbl xu3Hu — BUpychl. MicTopust oTkpsiTus Bupycos (. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHHMS ¥ JKHU3HEHHOTO IIMKJIA BUPYCOB.
bakrepuodarn. bonesnm pacreHuid, XWUBOTHBIX W YEJIOBEKAa, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoaedunuta yenopeka (BHUY) — Bo3Oymutens CIIM/Ia.



OOpatHast ~ TpaHCKpWIILIMSA, peBepTaza u  uHTerpasa. llpodwunakTika
pacmnpocTpaHeHHs BUPYCHBIX 3a00JICBaHUIA.

JleMOHCTpauM:

[Toptpetsl: H. K. Konbios, [. U. UBanoBckuii, K. A. Tumupszes.

Tabmuupbl U cxembl: «Tunel nutanus», «Metabomuzm», «MUTOXOHIPUSY,
«JHepreTuyeckuii oomen», «Xiopomiacty, «Potocuntes», «Ctpoenue JHK»,
«Ctpoenure u pyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenka», «[ eHeTHIecKuil Koy,
«Bupyco», «bakrepuodarn», «Ctpoenne u xku3HeHHbM nuki Bupyca CIIN/a,
oaktepuodaray», «Permmukarus [JJHK».

Oo6opynoBanue: monenu-anmnkanuu «Yasoenue IHK u Tpanckpumniumsy,
«buocunres 6enkay, «CTpoeHue KIeTKn», MoAelb cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHHMe 1 HHANBHU/IYaJIbHOE Pa3BUTHE OPTaHU3MOB.

KieTouHbli UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u MuTos.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Permkanusa — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{utonoruueckue OCHOBBI PA3MHOXKEHHSI U  HWHIUBUAYAJIBHOTO  Pa3BUTHUS
OpTaHU3MOB.

Henenne knetkn — muto3. Cragum murto3za. Ilpoueccsl, nmpoucxondmue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYeCcKuii CMBICT MUTO3A.

[Iporpammupyemasi ruGenb KIETKH — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecroyioe U nosuoBoe. Bunabl Oecronoro
Pa3MHOXKEHUS: JEJI€HUE HaJBOE, ITOYKOBAHHE OJIHO- W MHOTOKJIETOYHBIX,
CIOpO00Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUE. VICKyCCTBEHHOE KIIOHHMpPOBaHHUE
OpPTaHW3MOB, €r0 3HAYEHNE JJIS1 CEJIEKIINH.

[TonoBoe pazMHOKEHHE, €r0 OTINYUS OT OECTIOJIOTO.

Meiio3. Cranuun meio3a. Ilpoueccsl, MpOUCXOdIIMEe HA CTaausAX Meio3a.
[ToBenenne xpomocom B Meno3e. KpoccuHrosep. bHOJIOrMYECKUMH CMBICT H
3HAYEHHUE MEHO03a.

["ameTorenes — mnpouecc 0Opa3oBaHUs MOJOBBIX KIETOK Yy KMBOTHBIX.
[TonoBbie *ene3bl: CEMEHHUKU U sSIMYHMKU. OOpa3oBaHue M Pa3BUTHE MOJOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKa) — CIHEepPMATOre€HE3 M OBOIEHES.
OCcoOEHHOCTH CTPOCHHS SUIECKJIETOK U crepMaTo30ounoB. OTUIog0TBOPEHHE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  pa3BUTHE
(aMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y TO3BOHOYHBIX >KUBOTHBIX:
npobnenue, racTpyisuusi, opraHoreHe3. IloctamOpuonanbHOoe pasButhe. THITBI
NOCTAMOPHUOHAIBHOTO PAa3BUTHA: TPsSIMOE, HempsiMoe (IMYuHOYHOE). BrusHue



Cpelbl Ha Pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIAEHHBIE
YpPOACTBA.

Poct u pasButue pacrenuii. OHTOreHE3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINM Pa3BUTHUSL.

JleMoHCcTpanuu:

Tabmumpt 1 cxembl: «DopMbl pa3MHOXKEHHUS OpPraHU3MOBY», «J[BoitHOE
OIUIOJIOTBOPEHUE Yy UBETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOKEHUE
pactenuity, «/lemenue kneTku Oaktepuit», «CTpOEHHE TIOJIOBBIX KIIETOKY,
«Ctpoenne xpoMocoMbl», «Knertounwrii nukin, «Pemnukanus JHK», «Mwutosy,
«Menos», «IIpsimoe u HenmpsAMoe pa3BUTHE», «] aMETOTreHe3 y MIICKOMUTAIOIINX U
4eIoBeKa», « OCHOBHBIEC CTaAUN OHTOTECHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepMato30u sl
MJICKOIIUTAIOMIETOY, «SHlIeKIIeTKa MieKonuTarouero», «KapuokuHes B KieTKax
KOpEIlIKa JyKa», MarHuTHash MOJeNb-anIuIuKanus «JleieHue KIeTKW», MOJIEIb
JIHK, Mmonenb MmetadazHoi XpOMOCOMBI.

JlabopaTopHbie U MIPaKTUYECKHE PadOThI:

JlaGoparopuas pabora No 3. «HaOmromeHume muTO3a B KJIETKAaX KOHYHKA
KOpEIIKa JJyKa Ha TOTOBBIX MUKPOIIpEnaparax.

JlaGoparopuas pabora Ne 4. «M3ydeHue CTpOCHHS ITOJOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENaparaxy.

Tema 6. HacsiencTBeHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[IpeaMet u 3amaum reHeTUKH. VIcTopus pa3BUTHA T€HETUKU. Posib uTomoruu
1 SMOPHOJIOTHH B CTAHOBJICHUU TCHETUKH. BKiaa pOCCHUCKUX M 3apyOeKHBIX
y4EHBIX B pa3BUTHE TCHETHKH. METOJIbl TEHETHUKH (THOPHIOJIOTHYCCKUM,
IUTOT€HETUYECKUM, MOJEKYJSIpHO-TeHEeTHUECKUi1). (OCHOBHBIE T'€HETHYECKUE
noHsTusA. [ 'eHeTn4Yeckasi CHMBOJIMKA, UCTIOJb3yEeMasi B CXEMax CKPEIIMBAHUM.

3aKOHOMEpPHOCTHU HAcJIeI0BaHUsl MPU3HAKOB, yCTaHOBIEHHbIE . Menaenem.
MonoruOpuiHOe CKpenMBaHUe. 3aKOH ¢AuHOooOpa3usi THOPHUIOB TIEPBOTO
nokoyieHus. IlpaBuno JOMUHMpOBaHMS. 3aKOH PpACHICIUICHUS MPU3HAKOB.
['unoresa yuctoTel ramer. [1oJHOE U HEMOJTHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCeJOBaHUS
npu3HakoB.  lluToreHeTHMdecKWe  OCHOBBI  JUTHOPHIHOTO  CKpEHIMBAHUS.
AHanu3upytolee ckpenmpanue. Vcrnoap30BaHue aHATM3UPYIOLIETO CKPEIIMBaHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CueruieHHOe  HacienoBaHue npu3zHakoB. Pab6ora T. Moprana 1o
CLUEIUICHHOMY HACJIEIOBAaHUIO TeHOB. HapymeHne cueruieHus reHoB B pe3ysbTare
KPOCCHUHTOBEpA.

XpOMOCOMHasl TEOPUS HACIEACTBEHHOCTHU. | eHeTuYeCKue KapThl.



['enernka mosa. XpoOMOCOMHOE ONpeAeieHne noya. AyTOCOMBI U MOJIOBBIE
XpoMocOoMBI. ['omorametrHele M reTeporaMeTHeie oOpraHusmbl. HaciienoBanue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

N3MeHunBOCTh. BHIbI ©3MEHUMBOCTU: HEHACJIEICTBEHHAS] U HACJIEACTBEHHAS.
Ponp cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbBIN psifi ¥ BapyualliOHHAsT KpHUBasl.
Hopma peakuum npuszHaka. KonuuecTBEHHbIE M KAaYE€CTBEHHBIE MPU3HAKH U UX
HOpMa peakiuu. CBOMCTBA MOAUPUKAIIMOHHON H3MEHYUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIlECC — OCHOBA KOMOWHATHBHOU
M3MEHYMBOCTU. MyTallMOHHAsl U3MEHUMBOCTh. Kitaccudukaius MyTaiuii: reHHbIE,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa U NMpUYUHbBI MyTaluil. MyTtareHuble (pakTophl.
3aKOH rOMOJIOTHYECKHX PSAIOB B HacleacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETHUKH
YeJIOBEKa: TCHECATOTHUCCKNM, OJIM3HEIIOBBIM, IINTOTCHETHYCCKHUM, OMOXHMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONPENICIICHHE r€HOTHUIA!
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[M11P-ananu3a. HacnenacTtBenHble 3a0ojieBaHUsS 4YEJIOBEKAa: TI'CHHBIC OOJIC3HH,
00JIe3HU C HACJIEIACTBEHHOM MpPEeApacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
ComaTnueckue UM reHeparuBHble MyTanud. CTBOJOBbIE KIETKU. [IpUHIUIIBI
3I0POBOTO 00pa3a KU3HU, TUATHOCTUKHU, TPOPMIAKTUKA U JICUEHUS T€HETUYECKUX
Oomne3Hel. MenuKo-reHeTUYeCKOe KOHCYJIbTUPOBAHHE. 3HAUYCHUE MEAUIIMHCKON
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHUN YEIOBEKa.

JlemoHcTpanum:

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

Tabmumet u cxembl:  «MOHOTHOPHIHOE  CKpeIMBaHWE M €r0
IUTOTCHETUYECKAasd OCHOBa», «3aKOH PACHICIUICHUSI W €ro LHUTOreHETUYeCKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpeIIMBaHUEY,
«lluTonornyeckre  OCHOBBI ~ JUTHOPUIAHOTO  CKpeHIMBaHus»,  «Mehosy,
«B3anmMonencTBUE AJUICNIBHBIX TE€HOB», «l'€HeTHYecKue KapTbl paCTEHUM,
JKUBOTHBIX WU 4eEJIOBEKa», «l'eHeTuka mosia», «3aKOHOMEPHOCTH HAaCJEAOBaHUS,
CUCIUICHHOTO ¢ mnoJiom», «KapuoTunbl uyenoBeka M KUBOTHBIX», «Buubl
U3MEHUYUBOCTHY», «MoaudukalroHHas W3MEHYMBOCTH», «HacnemoBanue pesyc-
dakTopay, «I'eHeTrka rpynm KpoBw», « MyTalimoHHast U3MEHUYHUBOCTH.

O6opynoBanue: Mojaenu-amInKamun «MOHOTHOPUIHOE CKpEIIMBAHUE,
«Hemonnoe npomunupoBanue», «JurubpugHoe ckpemuBanuey», «llepekpéct



XpOMOCOM», MHUKpPOCKON M MHUKpompemnapar «Jpo3zoduia» (Hopma, MyTanuu
(GbOpMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEeBHOMY.

JlabopaTtopHblie U NpakTHYecKHe padoThbI:

JlabopaTtopHas pabota No 5. «/3ydeHue pe3ynbTaTOB MOHOTHOPHUIHOTO U
JUTHOPUHOTO CKPEIIUBAHUS Y IPO30(HIIbl HA TOTOBBIX MUKpPOIIpenapaTaxy.

JlaGopaTtopHnas paborta Ne 6. «M3yueHne MoauUKAIMOHHONW N3MEHUNBOCTH,
ITIOCTPOECHUE BAPUALIMOHHOTO PsIa U BAPUALIMOHHON KPUBOM.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauui y Ipo30Quiibl HA TOTOBBIX
MHUKPOIIPETapaTaxy.

[Tpaktnueckast pabora Ne 2. «CocTaBieHHWE U aHAIU3 POJOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cenexkuus opranu3moB. OCHOBbI 0MOTEXHOJIOTHH.

Cenexkuys Kak Hayka M IPOLECC. 3apOKIACHUE CENEKLIUU U JOMECTHKALUS.
Yuenue H. UW. BaBumoBa 0 1eHTpax TMPOUCXOXKIACHUS W MHOrooOpas3us
KYyJbTYPHBIX pacTeHuM. LIEHTpbI NPOHUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. Copr,
IIOpOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeIeKIUU. MaccoBbI 1 MHAUBUAYAJIbHBII OTOOPHI B
CEJICKIMU PACTEHHM M JKMBOTHBIX. OLEHKa 3KCTepbepa. BIM3KOpOoACTBEHHOE
CKpemuBaHue — UHOpuAMHr. Yuctas nuHus. CKpellMBaHUWE YHUCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUAMHI.
Otnanénnas rtubpummuzauuss u e€ ycrnexu. VICKycCTBEHHBIM MyTareHes u
IIOJIyYCHUE TNOJIMIUIOUIOB. JIOCTMI)KEHMsSI CEINeKLUU paCTeHUM, XUBOTHBIX U
MHKPOOPraHU3MOB.

broTexHoJIOTHa Kak OTpacib IMPOU3BOACTBA. ['€HHAas WMH)KEHEpHUs. OTallbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranu3zMoB. Kierounas
uHKeHepus. Kiierounble KyJabTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHUE PACTEHUM.
KiloHHpoBaHWE BBICOKOIIPOAYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OpPraHW3MOB.

Okojornueckne W dTtudeckue  mpoosmempl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTaHU3MBI.
JlemoHcTpauumu:

[Toptpersi: H. U. BaBunos, . B. Muuypun, I'. [I. Kapneuenko, M. O.
HMBaHos.

Tabmuiel u cxeMbl: Kapta «LIeHTpbl MPOMCXOXKIACHUS W MHOT000pa3us
KYJIbTYPHBIX pacTeHuit», «Ilopoabl 1oMaliHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTaanéHHas rudpuauzamus», «Padotel akagemuka M. ®@. liBaHoBay,
«Ilomumnongus», «OO0bekTh OWoOTexHOMOTHMY, «KileTouHbIE KYyIBTYpHl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue U NEPEHOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJIsiKH TUIOJ0OB M KOPHEIIJIONOB AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUS.



JlabopaTtopHble U NpakTHYecKHe padoThbI:

Okckypeusi «OCHOBHBIE METOJIbI M JOCTHKEHHUS CEJEKIMH PAacTeHUH M
YKUBOTHBIX (Ha CEJIEKIMOHHYO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AKHCTBO, JabOOPaTOpHIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIHOHHAS OHOJIOTHS.

[Ipennochulkn BO3HMKHOBEHHSI JBOJIOIUOHHOW TEOPHUHU. OBOJIOLMOHHAS
Teopust U €€ MeCcTO B OUOJIOTHHU. BiusHuE >BOJIIOIMOHHON TEOPUU HA PA3BUTHE
OMOJIOTHH U APYTHUX HAYK.

CBugerenbcTBa dBOJONUU. [laneoHTONOTHYECKHE: TOCIEI0BATEILHOCTD
MOSIBJICHUS BHUJIOB B MMAJICOHTOJOTUYECKON JIETOMHUCH, MEPEXOJHbIE (POPMBI.
buoreorpadguueckue: cxocTBo U paznuune GayH u GJaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA U PA3TUUUSI SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIOTMYHbIE,
pYAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUUECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METa0OJMYECKUX IyTeHd Yy BCeX
OpTaHU3MOB.

OpomonmonHas Teopuss Y. JlapBuHa. Ilpenmnochbuiku BO3HUKHOBEHUS
napBuHU3Ma. JIBUKYIME CHIIBI ASBOJIONWU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMpeeNEHHAsT W3MEHUYHUBOCTbD,
O0opb0a 3a CyIIeCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bororuu (CTD) u e€ OCHOBHBIE MOJIOKEHHUS.

MukpoaBostonus. [Tonynsuus kak eIMHUIA BUIA U 3BOJIIOIUU.

JBrkymue cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Mpupoje. MyTallMOHHbBIN
MpoIleCC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomyJsiiMOHHBIE BOJHBI U Apeid
reHoB. VM3o1ust 1 Murpanus.

EctecTBennbiii orbop — HampaBisiomuii ¢akrop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco6eHHOCT, OpPraHU3MOB Kak pe3ysbTaT 3BOJOIUU. [Ipumepsr
MPUCIIOCO0JICHUH Y OpraHu3MOB. ApoMop(dO3bl U UIUOA AT TAIINH.

Bun wu BumooOpazoBanue. Kputepun Buma. OcHOBHbIe  (HOPMBI
BU1000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MaxkposBomorusi.  PopMbl  IBONIONUU:  (UIIeTUYECKAs, JHUBEPreHTHAs,
KOHBEpreHTHas1, napasuienbHas. HeoOpatuMocTh 3BOMTIOIUY.

[IpoucxoxkieHrue OT HecleuuaaTu3upoBaHHbIX MpeakoB. [Iporpeccupyromas
crienuanu3anus. AJIanTUBHAS paidaLus.

JlemoHcTpanum:



[Toptpetsr: K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmus! 1 cxembl: «Pa3BUTHe OpraHMUECKOro MUpPa Ha 3emiiey, «3apoIbIIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «PopMmbl  OOprOBI 32
cyiiectBoBanue», «EctecTBeHHbI 0TOOP», «MHOroobpasue COpToB pacTEHUI»,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuwm»,  «MyTanoHHas
U3MEHYHMBOCTE», «Apomopdo3by, «Umnoamanrammm», «OOImIas aereHepanusy,
«/IBmKymne cunbl 3BomoIMN», «Kapra-cxema wMapuipyTta nytemectBus Y.
Hapsuna», «bopbba 3a cymiectBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I'eorpauueckoe Bu10oOpa3zoBaHue», « IKOJOTHIECKOE BUOOOPAa30BAHUE.

OO0opynoBaHue: KOJJIEKIMS HACEKOMBIX C pa3IMYHBIMU TUIAMU OKPACKH,
Ha0oOp IUIOOB U CeMsiH, KoyuieKus «lIpuMepsl 3alIMTHBIX NPUCTIOCOOJIECHUN Y
KUBOTHBIX», MOJIeNIb «OCHOBHBIC HAIPABJICHUS JBOJIIOIUNY, 00BEMHAS MOJEIb
«CTpOoeHre roJIOBHOTO MO3Ta MO3BOHOYHBIX Y.

buoreorpapuyeckas kapra wMupa, KojuleKuus «POpMBI COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX U pacTeHuil», wojenb ammiukanus «llepexpéct
XpOMOCOM», BIaXHble Tmpenaparbl «Pa3Butue Hacekomoro», «Pa3Butue
JSATYIIKWY, MUKponpenapat «Jlpo3odunay (Hopma, MyTaruu (GOpMbl KPbUILEB U
OKpacKH TeJa).

JlaGopaTopHbie U MpaKTUHYEeCKHE PadoOThI:

JlaGopatopuas pabora Ne 1. «CpaBHeHHE BHIOB 1O MOP(DOIOTHUECKOMY
KPUTEPUIO».

JlaGoparopHas pabora Ne 2. «Onucanue mpucnocoO0JCHHOCTH OpraHu3Ma M
€€ OTHOCUTEIBHOIO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE *KU3HHU Ha 3emuie.

JloHayuyHble TpENCTaBICHUS O 3apPOXKJIECHUU >KU3HU. HayuHble rumnorTesbl
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: abuoreHe3 W maHCIepMus. XUMHYECKas
3BOJIIOLIUA. AOHUOTEHHBIM CHUHTE3 OPraHMYeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCNEepUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOM 3BOMIOIMU. HavyanbHbie 3Tanbl
ouonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE MPOTOKJIETKU. [lepBble KIETKU U HX HBOJIOLUS.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3paMm U nepuonaM. Karapxein. Apxeiickas u
npotepo3oiickass dpel. Ilaneo3olickas spa u €€ mnepuoibl: KEeMOPUUCKUH,
OPAOBUKCKHUH, CHITYPUHUCKHAM, JEBOHCKUI, KAMECHHOYT OJIbHBIN, TIEPMCKHUU.

Me3so30iickas 3pa 1 €€ nepuoabl: TPUACOBIN, FOPCKUN, MEJIOBOM.

KaliHo30Mckass 3pa W €€ mnepuoAbl: MAJCOTCHOBBIA, HEOIECHOBBIN,
AHTPOITOT€HOBBIM.



XapakTepucTUKa KIMMaTa M IeoJIOTHYECKHX IporeccoB. OCHOBHBIE 3Tarlbl
HBOJIFOLMU PACTUTEIBHOIO M >KMBOTHOIO MHpa. ApoMopdo3bl y pacTeHUd u
XKUBOTHBIX. [l0osIBIIEHME, paclBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucremMa OpraHMYecKOTO MHpa KakK OTpaxkeHHe 3BoJIonuU. OCHOBHBIE
CUCTEMATUYECKHUE TPYNIbI OPraHU3MOB.

OBOJIOLHA YeT0BEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTre npeacTaBieHuil o
IPOUCXOXKJIEHUH YejoBeKka. Meroabsl HM3ydeHHs aHTpornorenesa. (CxojacrtBa u
pa3Inyus 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YEIOBEKA.

JBwxkymme  cuiabl  (pakTtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHYMBOCTb M €CTECTBEHHbI 0TOOp. OOIIecTBEHHBIM o00pa3 KU3HH,
U3rOTOBIICHUE OPYIUH TpyJa, MbILIUICHHUE, PEYb.

OCHOBHBIE CTa UM U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
yMenbld, Yemoek npsaMoxoasamumi, YemoBek HeaHIEepTAIbCKHM, YenoBek
pasymHbldi. Haxonku HCKOmaeMbIX OCTaTKOB, BpeMsl CYLIECTBOBAaHHSA, 001acTb
pacnpocTpaHeHus, 00BEM TOJIOBHOIO MO3ra, 00pa3 KU3HH, OPYIUs.

YenoBeueckue pacbl. OCHOBHbIE  OONBIIME  pacbl:  €BPOINECOUIHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHAas  (PKBATOpUaANIbHASs]),  MOHTOJOWIHAs
(a3uaTcko-amepukaHckasi).  UepTbl  MPUCIOCOOJCHHOCTH  MpEACTaBUTENCH
YeJIOBEUECKUX PAC K YCJIOBHUSAM CYIIECTBOBAHMS. EIMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

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

Tabmuupel 1 cxembl: «Bo3nukHoBeHne ConHEUHOH cucTeMbl», «Pa3BuThe
opraHudeckoro Mupa», «PacturenpHas kietka», <«OKHBOTHas  KJeTKay,
«IIpokapuoTnueckass kinerka», «CoBpeMEHHasi CHUCTeMa OpPraHUYECKOro MHUPAY,
«CpaBHEHHE aHATOMHUYECKHX 4YepT CTPOCHHUS 4YeJIOBEKa M YeIOBEKOOOPa3HBIX
00e3bsH», «OCHOBHbIE MeCTa MaJICOHTOJOTHYECKMX HAXOJIOK  IPEAKOB
COBPEMEHHOI0 4YeJIOBEKa», «/lpeBHenmme moam», «peBHue moamn», «llepsbie
COBPEMEHHBIE JIIOIN», «HemoBeuecKkrue pach».

O6opynoBanue:  Myisiku — «l[Ipoucxoxkaenne — denoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHJEPTalblla, KPOMAHbOHIIA), CIECNKUA WU
U300paKeHHUsl KaMEHHBIX OpYAHMH MEepBOOBITHOTO YeJOBeKa (KaMHH-UOMIEPHI,
pyomna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuna, KOUieKuus «Dopmbl
COXPAHHOCTH UCKONAEMBbIX )KUBOTHBIX M PACTCHUID.

JlabopaTopHble M NpakTHYecKHe padoThbI:

[Tpaktrueckast pabora Ne 1. «/3ydeHne nckomaeMbIx OCTaTKOB PacCTCHUN U
YKUBOTHBIX B KOJUIEKIIUSX).



OKCKypcHsl «IDBOJIOLUA OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPA€BEAUECKUI My3€eil).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKoJOorus KaK HayKa. 3ajau U pa3feibl SKOJIOTUA. MEeToAbl SKOJIOTHYECKUX
UCCIIEAOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MOYBEHHA,
BHYTPHUOPTaHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanusa skxonorudeckux (HakTOpOB:
abnoTtnyeckue, OWMOTHYECKHE U AaHTPOIOTreHHblE. JleHCTBUE HKOIOTHYECKUX
(GakTOpOB Ha OPraHU3MBI.

AOuoTtnueckue (hakTophl: CBET, TEMIIEpaTypa, BiIaxHOCTh. DoTonepuoansm.
[Ipucnocobnenusi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornyeckne puTMsl.

buortnueckue (bakTopBhI. Buner OMOTUYECKUX B3aUMOJICUCTBUN:
KOHKYPEHIUS, XUIIHUYECTBO, CUMONO03 U ero (opmel. Ilapasutusm, koomnepanus,
MyTyajlu3M, KOMMEHCAJIN3M (KBAapTHUPAHCTBO, HaXJEOHUYECTBO). AMEHCAIH3M,
HEUTpaiu3M. 3HAueHHWE OWMOTHUYECKUX B3aUMOJEHCTBUW [UJIsl CYIIECTBOBAHUS
OpPraHH3MOB B ITPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKH nomyjsund. OCHOBHBIE IOKAa3aTENH
NOMYJISIUMU: YHCIEHHOCTh, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTb, IMPHUPOCT,
Murpanus. JlmHaMuka 4uCcI€HHOCTH MOMYJISILUN U €€ Peryssius.

JdeMoHCTpPauu:

[Toptpetsl: A. I'ymbonbar, K. ®@. Pynbe, O. I'ekkensb.

Tabmunpl u cxembl: kapTta «IIpuponnsie 30Hb1 3emuan», «Cpeapl oOUTaHUS
Opranu3moBy», «®Potonepuoguzm», «llomynsauum», «3aKOHOMEPHOCTH POCTa
YUCJIIEHHOCTU NOMYJSIUUU UHDY30pUU-Ty penbkuy, «IlumieBsie memnm.

JlaGopaTopHblie M NpakTHYeCKUE PadOThI:

JlabopaTtopHas pabota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH PacTeHUN W3
Pa3HbIX MECT OOUTaAHUS.

JlabopaTtopHas paborta Ne 4. «BnusiHre cBeTa Ha poCT M Pa3BUTHE YEPEHKOB
KOJIeyCcay.

[Ipaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYTSAIUNA Pa3HBIX BUIOB
PaCTEHHID.

Tema 4. CooOmiecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooO1iecTBO opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUAOBasd,
MPOCTPaHCTBEeHHAsA, Tpoduueckass (mumeBas). Buasl-mommHanTtel. CBsizu B
OHOLIEHO3E.

DKkoJjiorudeckne CHUcTeMbl (dKocuctembl). [loHsiTue 00 »sKOcHCTeMe W
ouoreorieHoze. DOYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TMPOIYILICHTHI,



KOHCYMEHTBI, PEAYIIEHTH. KpyroBopoT BEIIECTB U MOTOK SHEPTHUU B IKOCUCTEME.
Tpoduueckne (muimeBble) YpPOBHH OKOCHUCTEMBI. [IWIIeBbie IemM ©  CETH.
OcCHOBHbBIE TMOKa3aTeNM HKOCHCTEMBI: OumoMacca, MNPOAYKIHSA. IDKOJIOTUYECKUE
nupamMuibl: TPOIYKUHUU, YHCICHHOCTH, Ouomacchl. CBOICTBA 3KOCHUCTEM:
YCTOMYMBOCTD, CAMOPETYJIsLHMs, pa3BuTue. CyKieccus.

[TpupogHbIE PKOCUCTEMBI. DKOCHCTEMBI 03EP U PeK. DKOCHCTEMa XBOWHOTO
VI IIAPOKOJINCTBEHHOTO JIeca.

AHTpONOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpaszue kak QakTop ycToWuMBocTH »dKocucTteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emIle.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiipl, cOCTaB U CTPYKTypa
ouocheprr. Kuoe BemectBo u ero QpyHkiuu. OcoOeHHOCTH OMocdepbl Kak
rJI00aJIbHOM JKOCHCTEMBbl. J[MHaMHueckoe paBHOBeCHME W OOpaTHas CBsI3b B
ouocdepe.

KpyTroBOopOTHI BEmeCTB U OMOTCOXMMHUYECKHE ITUKIIBI JIEMEHTOB (yTIIepo/ia,
a3oTa). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B Onochepe 3emin. AHTPOTNIOTeHHBIE U3MEHEHHs B Orocdepe.
['11oGanbHbIE YKOJIOTHYECKUE TTPOOIISMEL.

CocylecTBoBaHUE MPUPOIBI 151 YEJI0BEUECTBA. Coxpanenue
Oropa3zHoo0Opa3us Kak OCHOBa yCTOMUYMBOCTH Onocdepsl. OCHOBaA pallMOHATBHOTO
YOpaBJICHHUS TMPUPOJHBIMU pecypcaMH M HX HCIHOJb30BaHue. JlocTxkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHCTpauu:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.

Tabmumer u cxemsl: «[lumeBsie nenu», «bUOIEHO3: cOCTaB U CTPYKTypay,
«IIpuponnbie cooOrmiecTBa», «llemn muranmsy, «IKoJoTHYECKAasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOTUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOTO  Jiecay, «buoneno3s Bomoéma», «Arpouenos», «lIpumepnsie
AQHTPOIIOIEHHBIE  BO3JICUCTBUSA Ha IpUpPOAY», «BaxHeilmme MCTOYHUKU
3arpsi3HCHMSI BO3JIyXa M TPYHTOBBIX BOa», «[louBa — BakHEHIIasi COCTaBJIAIOMIAS
ouochepr», «DakTopsl Aerpaganuu mousy, «llapaukoBsiii dddexT», «DakTopsI
pPaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OO0mas crpykrypa Ouochepsi»,
«Pacmipoctpanenue >ku3Hu B Ouochepe», «O30HOBBIA 23KpaH Ouochepsn,
«KpyroBopoT yriepoaa B Ouocdepe», «KpyroBopor azota B IpUpOAe».

ObopynoBanue: Mojenb-anmnKanus «Tunuuxaeie OHOIEHO3B», TepOapuit
«PacTtutenbHbIe coobmecTBay, koeknun «buomnenos», «Bpenurenn BaxkxHEUITNX
CEIbCKOXO3SIICTBEHHBIX ~ KYJBTYp», TepOapuu ¥ KOJUICKIIMM PACTECHUH W
’KUBOTHBIX, TIPUHAAJICKAIINE K PA3HBIM JKOJOTMYECKHMM TpYIIaM OJHOTO BUJA,



Kpacnasa knura Poccuiickoii ®enepaunu, Hu300pakeHUs OXpPaHSEMbIX BHUIOB
pPacCTEeHUN U )KUBOTHBIX.



2. I[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA TIPOTPAMMBI 10
BMOJIOTUN HA BA30OBOM VYPOBHE CPEJHEI'O OBUIEI'O
OBPA3OBAHUIA

Cormacho ®I'OC COO, ycraHaBaMBaKOTCd TpPeOOBaHUS K peE3yJibTaTaMm
OCBOGHMs  OOyyalolmMMHUCSA TNpOrpaMM cCpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJbBTATDBI

B cTpykType JTHYHOCTHBIX PE3YJIBTATOB OCBOCHUA TMpeamera «buosorusy»
BBIJICJICHBI CIIEAYIONIME COCTABIIAIONINE: OCO3HAHHWE O0YYaIOIIMMUCA POCCUICKON
rPaXJaHCKOW UAEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIlMM K  OOy4YeHHI0  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICJTOBBIMM  YCTaHOBKaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIWYME HKOJOTHMUYECKOTO IIPaBOCO3HAHUSA,
CITIOCOOHOCTH CTaBUTH 1ICJIA U CTPOUTH KU3HCHHBIC TUTAHBI.

JIn4HOCTHBIE pE3ynbTaThl OCBOEHUS mpeameTra «buonorus» AOCTUraroTCs B
€IUHCTBE YYEOHOM U BOCHHUTATEIHHOM JEATEIIBHOCTM B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIBTYPHBIMU, ICTOPUUYECKUMH U Ty XOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMHM, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpPMaMu
MOBEJICHUSI W CIOCOOCTBYIOT TMpOIleCCaM CaMOIIO3HAHHUS, CAMOBOCIIMUTAHHS U
CaMOpA3BUTHUA, PpA3BUTHUA BHYTPEHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBKEHHUS K 3aKOHY M MPABOMOPSIAKY, YEIOBEKY TPyJa U CTapIIeMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHWS K KYyJIbTYPHOMY HACICIUI0 U
TPAAUIIMSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKpYXaroUIen cpelie.

JInyHOCTHBIE pe3ybTaThl OCBOEHUsI ydeOHoro mpeamera «buosorusy
JIOJDKHBI OTpa)aTh TOTOBHOCTh U CIIOCOOHOCTH O0YYarOIIUXCsl PyKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  yOCKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOIO
ONBITA W OMNbITA JIEITEILHOCTH B MPOLIECCE Peaar3allii OCHOBHBIX HaIpaBJICHUM
BOCHUTATEJILHON JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:ka1aHCcKOT0 BOCITUTAHUSI:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOIIErocs KaK aKTUBHOTO U

OTBETCTBEHHOTO YWICHA POCCUICKOI0 OOIIECTBA;



OCO3HAHHUE CBOUX KOHCTUTYIIMOHHBIX IMpaB M OOSI3aHHOCTEH, YyBa)KEHUE
3aKOHA Y MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENIbHBIX 3a/1ay, BBITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTNPEACNATh COOCTBEHHYIO TMO3WMIIMIO II0 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YYUTHIBATh B CBOMX JIEUCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAIbHBIM MOJIOKEHHEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOTO BBIMOJIHECHUS
y4eOHBIX, TMO3HABATEIBHBIX W HCCIEAOBATEIBCKUX 3a/lad, YBaXUTEIbHOIO
OTHONIIEHUSI K MHEHHUIO OIIMOHEHTOB IMpHU OOCYXIECHUHU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMaHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NIaTPUOTUHYECKOT0 BOCITUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WUJICHTUYHOCTH,
NaTpuoTU3Ma, YBaKEHUS K CBOEMY HApoJy, YYBCTBA OTBETCTBEHHOCTH IE€pE]l
Ponunoi, ropaoctu 3a CBOW Kpai, cBOW PoauHy, CBOM S3BIK M KYyJIBTYDY,
MPOIILIOE U HACTOSAIIEe MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICEHUE K MPUPOTHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTMH, TOHMMAaHHUS 3HAYEHUS OWOJIOTMM B TO3HAHUM 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIY)KeHHMIO M 3amute OTeuyecTsa,
OTBETCTBEHHOCTH 32 €T0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSL:

OCO3HaHME JYXOBHBIX IEHHOCTEN POCCUMCKOIO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSCh HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOIO TIPUHATHUS LEHHOCTEM CEMEMHOM JKHW3HU B COOTBETCTBUU C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOLICHUH;



MOHUMAaHUE YMOIIMOHATILHOTO BO3IEHCTBUS KUBOU TIPUPOIBI U €€ IICHHOCTH;

TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
MPOSIBIISITH KAYECTBA TBOPUECKOU TUIHOCTH;

5) ¢usnuyeckoro BocnuTaHus, GOpMHPOBAHMS KYJbTYPbI 310POBbS H
IMOIUOHAIBHOTO 0J1ArONOJTyYHs:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pEryJspHas Qu3nyeckKas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

MOHUMAHUE IIEHHOCTH TIPAaBWJI WHIWBHAYATHbHOTO ¥  KOJUIEKTHBHOTO
0€30MacHOr0 MOBEICHUS B CUTYalUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHHWE MOCIEACTBUN W HEMPUATHS BPEAHBIX MPUBBIUEK (YHNOTPEOICHHUS
aJIKOTOJIs, HAPKOTUKOB, KYpEHUSI);

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYAOIO0HE;

TOTOBHOCTh K AaKTHUBHOM JESITEIIBHOCTU TEXHOJOTMYECKOH M COLMAIBHON
HaIPaBJICHHOCTU, CIIOCOOHOCTh MHUITMUPOBATH, IJIAHUPOBATH U CAMOCTOSITEIIHHO
BBITIOJIHATH TaKyIO €SI TEIIbHOCTD;

MHTEpEC K pa3InyHbIM cpepaMm MpodhecCUOHANIBHON AESTENbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud | pealn30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIJIaHbI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHUI0O U CaMOOOpa30BaHHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKH 1EJECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOUHHKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CyILECTBOBAHHS;

MOBBIIMICHUE YPOBHS OKOJOTUYECKON KYyJNbTYphl: TMPUOOPETEHUE OIbITA
IUTAHUPOBAHMS TOCTYIIKOB W OIEGHKHM WX BO3MOXKHBIX ITOCIEICTBHHA IS
OKPYIKAIOIIEN CPEBI;

OCO3HaHHME TJI00aTBHOrO XapakTepa 3KOJIOTMUECKUX MpoOJeM M IMyTed HuX
pEIICHMS;

CIIOCOOHOCTh HCIIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHMS W YyMCHHUS TIPU PEIICHHH TPOOJIeM, CBS3aHHBIX C PAIMOHAIBHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJIEHHBIX HA COXPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXPaHy BHJIOB,
aKocucTeM, brochepsr);



AKTUBHOE HENPUATHE JCUCTBUM, NPUHOCAIIMX BPEH  OKPYNKaAOIIEH
IPUPOAHON Cpele, YMEHHE NPOrHO3UPOBATH HEOJIArONPUATHBIE SKOJIOTUYECKUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH AKOJIOTUYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMM B IO3HABATEJIbHON, KOMMYHHUKAaTUBHON M COLIMAIBHON
IIPaKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUYECKOMN JEATEIbHOCTH SKOJIOTUYECKON
HaIlpaBJICHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKH M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOI'O Ha JIMAJIOTe
KYJIbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEI0 MECTA B MOJHUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YMTATEIbCKOW KYJIbTYphl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMaHUE cherudUuKd OHOJIOTMM KaK HayKH, OCO3HAaHUS €€ poiu B
(GOpMHpPOBAaHUU PALMOHAIBHOTO HAYYHOI'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
NpPEACTaBICHUST 00 OKpPYXalolleM MHpPE KaK O €AMHCTBE MPUPOJIbI, YeJIOBEKa U
o0miecTBa, B MO3HAHUM HNPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHHU MpolieM
COXpaHEHUs IPUPOAHOIO PABHOBECHS;

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHJIM3AINU:
oOecrieyeHus: HOBOIO YpPOBHS PAa3BUTUSA MEAMIMHBI, CO3JaHUE MNEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh pecypcHble  MNpPOOJIEMBl  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEeH BBIX0JIa U3 MIO0ATBHBIX IKOJIOTHUECKUX MPOoOIeM U
o0ecrieueHuss  Iepexoja K  YCTOMUMBOMY — pa3BUTHIO,  PalMOHAJIbHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
YKU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYECHUU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIMICHUS OOIIEH KyJbTYpPhl, €CTECTBEHHO-HAyYHOW T'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHOM IPaMOTHOCTU oOydaromuxcs, GopMupyeMoit
MIPU U3YYE€HUU OUOJIOTUH;

NOHUMAaHUE CYIIHOCTH METOJIOB MO3HAHMS, UCIOJIb3yEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IIOJydaeMble 3HAHUS [UJIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXAIOMIEro MUpPa M MPOUCXOASAIIMX B HEM M3MEHEHUH,
yMEHHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHHMsS] HAa OCHOBE HAyuyHbIX (DaKTOB U
MMEIOLIMXCS JAHHBIX C LIEJIbIO MMOTYYEHHS JOCTOBEPHBIX BBIBOJOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIB30BaTh OMOJIOTUYECKUE 3HAHUSA IS
perieHus MpoOJIeM B peabHbIX KU3HCHHBIX CUTYAIIHSX;

OCO3HAHHME LIEHHOCTU HAYYHOU JEeATEIbHOCTH, TOTOBHOCTH OCYILECTBIISTH
MIPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh NHANBUAYAJIBHO U B TPYMIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAaHUM IO OWOJOTHH B
COOTBETCTBHHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METAIIPEIMETHBIE PE3YJIBTATbBI

MertanpeameTHble pe3ysibTaThl OCBOCHHUS yueOHOro mpeamera «buomorus»
BKJIIOYAIOT: 3HA4YUMbIE i1 (QOPMHUPOBAHUS MHUPOBO33PEHUA OO0YUAIOLIHXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTpaXKArOLUe
LEJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEUU(PHUKY METOJOB TMO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHsl, sIBJICHHE, MPOILIECC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIIMI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpUS,
UCCIEeIOBaHUE,  HaONMIOJIEHWe,  HM3MEpPEHHE, HKCIEPUMEHT W JAPYIHX),
yHUBEpCalbHble Yy4yeOHbIE JEWCTBUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

PETYJISITUBHBIE), oOecreynBaroIIme dbopmupoBaHue GbyHKIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIETEHIIMHM OOYYalolUXCs, CIIOCOOHOCTh
o0y4Jaronmxcs UCIIOJIb30BaTh OCBOECHHBIE MEXIUCITUTUTMHAPHBIE,

MHUPOBO33PEHUYECKWE 3HAHMS M  YHUBEpPCaJbHblE y4eOHbIE JEUCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MPAKTHUKE.

MertanpeameTHble pe3yibTaTbl OCBOCHHSI IMPOTPaMMbl CPETHETO OOIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBePCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMH
NEeHCTBUSIMM:

1) 6a3oBbIe JJIOrHYECKHE IeiiCTBUSI:

CaMoOCTOSITENIbHO  (OpMyNIHpOBaTh M aKTyaJlU3upoBaTh  MpoOliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JIOTHUYECKOTO MBIIUICHHUS
(ananuza, cMHTE3a, CPaBHEHUSI, KJIaccu(UKaIi, 0000IIEeH s ), PACKPHIBATH CMbICI
OMOJIOTMYECKUX MOHATHH (BBIICIATh UX XapaKTEepHbIE NMPU3HAKU, YCTAaHABIUBAThH
CBSI3U C IPYTUMH MTOHATUSAMH );

ONpENENATh LEIu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUHU HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSTENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCIIOJIb30BaTh OMOJOTUYECKUE MOHATHUS IS 0ObsICHEHUS (DAaKTOB U SBJICHUM
YKUBOU MIPUPOLBI;

CTPOUTH JIOTMYECKHE pPACCYKIEHUS (MHIYKTUBHBIC, JEAyKTUBHBIE, IIO
aHaJIOTHH), BBIABIATh 3aKOHOMEPHOCTH M TNPOTHBOPEYHS B PACCMATPUBAEMBIX
SIBJICHUSX, (DOPMYJIMPOBATh BHIBOJBI U 3aKIHOUCHMS,;

IIPUMEHSATH CXEMHO-MOJIEJIbHBIE cpencrtea Ui IIPEICTABIICHHUS
CYILIECTBEHHBIX CBS3€M M OTHOIICHUN B M3y4aeMbIX OMOJIOTMYECKHUX OOBEKTax, a



TaKK€  MPOTUBOPEYMU  PA3HOIO  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIaH pEIICHUs MPOOJIEMBbI ¢ YYETOM aHaIn3a HWMEIOIIUXCS
MaTepUaIbHbIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B ACSTEIBHOCTbD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIBHOCTH;

KOOPAMHUPOBATh M  BBIIOJMHATH pabOTy B  YCJIOBHAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIICHUE NPU PELIEHUH KU3HEHHBIX IIPOOJIEM.

2) 6a30BbIe HCCIEN0BATEIbCKIE TelCTBUS:

BJIAJI€Th HABBIKAMH YUE€OHO-HCCIE0BATENBCKON U MMPOEKTHOM JESITENbHOCTH,
HaBBIKAMM  pa3peuieHus: MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOJ0B PEHICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3INYHBIX METOJIOB ITO3HAHHSI;

UCIIOJI30BaTh PA3JIMYHbIE BHUJBl JACSITEIBHOCTH IO MOJIYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEPHpPETALHH, MNPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYalLMsIX, B TOM YHCIIE IPU CO3/IaHUH YUEOHBIX U COLMAIbHBIX IPOEKTOB;

(GopMUpPOBAaTh HAYUYHBIM TUI MBIIUICHUS, BIaJeTh HAYYHOH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MOHATUSIMHU U METOJIaMU;

CTaBUTh M (HOpMyIupoBaTh COOCTBEHHbIE 3aJaud B 00pa30oBaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;

BBIIBIIATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUThb APTYMEHTHI IS JI0Ka3aTeIbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh apaMETPbl U KPUTEPUU PELLICHHUS;

aHANM3UPOBaTh TIOJIYYEHHbIE B XOJE PpEIICHUs 3aJayd pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTH, POTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYUIECTBJISATh LIEJIEHANIPABICHHBIA TMMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

yMETh MEPEHOCUTh 3HAHUS B TO3HABATEIbHYIO M NPAKTUYECKYHO 00JAaCTH
KU3HEIEATEIIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUSA U3 Pa3HBIX YUEOHBIX NMPEIMETOB;

BBIJIBUTaTh HOBBIE WJEH, NpEJaraTb OPUTMHAJIbHBIE TOJIXOJbl U pEeLICHUs,
CTaBUTb NMPOOJIEMBI U 33/1a4H, IOy CKAIOIINE albTEPHATUBHBIC PELLICHMUS.

3) pabora ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAIMK (TeKCTe Y4eOHOTO
nocoOusi, HAy4YHO-TIONMYJISIPHOM JUTeparype, OHOJOTMYECKHX CIOBapsx U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHAJIM3UPOBATh



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUICCKU OIICHUBATh
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

GbOopMyIUPOBATh 3alPOCHl U MPUMEHATH PA3TUYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorndyeckor mHOpMaIKi, HEOOXOAUMOM Il BHITIOJTHEHUSI YYEOHBIX
3ajiay;

npuOOpeTaTh OIBIT KCIOJIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENILHO  BhIOMpaTh  ONTHUMaNbHYIO  (GOpMYy  MPEACTABICHUS
ouonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TaOJIUIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYUYHBIA S3BIK B KadecTBE CpEACTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTUYeCKUe 3HaKU W CUMBOJIBI, (OpMyJibl, aO0peBUATypy, HOMEHKIIATYDY,
UCIIONB30BaTh W MPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIuH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHUBEPCAJIbLHBIMU KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mmennme:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX cepax KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTE WJIM JMCKYCCUU TIO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJEHUSI OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3HIIMHN IPYTUX YYACTHHUKOB
JMaora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOaJbHBIE CpPEICTBA OOIIEHHUS, TOHWMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHWS KOH(JIMKTHBIX CUTYyaIuH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH ITEPETOBOPHI;

BJIQJICTh PA3IMYHBIMH CIOCOOAMH OOIIECHHS W B3aWMOJCHCTBHUS, MOHUMATH
HAMEPEHUs IPYTUX JIIOJIeH, TPOSBIIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU Gopme (hopMyIupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO M JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3pPEHHUS C HMCIOJb30BaHHEM
SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHAasl 1eSITeJIbHOCTh:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIAMBHUAYaJIbHOU
paboThI IpH peleHUU OUOIOTHYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX (DOPM B3aMMOJICHCTBUS MPHU PEIICHUN YIeOHOH 33129,

BBIOMPATh TEMATHKy M METOJbl COBMECTHBIX JCUCTBHN C y4€TOM OOIMHUX
MHTEPECOB M BO3MOKHOCTEHN Ka)KIOr0 YjieHa KOJUIEKTHBA,;



OpUHUMATh LM  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ IOCTHKEHUIO: COCTABIISITH IUIAH JEUCTBUM,
pacnpenensaTb poiad € YYETOM MHEHHM YYaCTHHKOB, OOCYKIaTh pEe3YJIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KAauye€CTBO CBOEr0 BKJIAJa MU KaXJOTO YYaCTHUKA KOMAaHJIbl B
OOIIMii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npeajiaraTh HOBBIE IPOEKTHI, OLIEHMBaTh WJEU C TMO3WLHWHA HOBH3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILECTBJISITh MO3UTUBHOE CTPATETMYECKOE TIOBEICHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJIsSTHBHBIMHU AeHCTBUAMM:

1) camoopranu3anusi:

UCIOJIb30BaTh OMOJOTMYECKHE 3HAHUS U BBIABICHUS MPOOJIEM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIC
YCTAHOBKU B CBOUX JEHCTBUSIX M MOCTYIKaxX MO OTHOIIEHUIO K YKUBOW MPHUPOJIE,
CBOEMY 3JI0POBBIO M 3I0POBBIO OKPYKAIOIINX;

CaMOCTOATEJIBHO OCYILIECTBIISATh MO3HABATEIbHYIO JIE€ATEIBHOCTD, BBISBIIATH
po0JIeMBbl, CTaBUTh U (HOpPMYIMpPOBAThH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUSIX;

CaMOCTOATENILHO COCTABJISITH IUIaH  pPELICHUS MpoOJieMbl €  YUYETOM
UMEIOITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U IIPEATIOUTCHHIA;

JaBaTh OLEHKY HOBBIM CUTYaLlHsM;

paciupsATh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pELICHHUE;

OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX 00JACTSIX 3HAHWM, MOCTOSHHO TMOBBIIATH CBOM OOpa30BaTEIbHBIM U
KYJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BJIAJE€Th HABBIKAMHM  IO3HABATENbHOM  pedJeKkcud KaKk  OCO3HAHUs
COBEpULIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3YyJbTaTOB M
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peQuIeKCHH AJsi OLEHKU CUTYallld, BHIOOpa
BEPHOI'O PEILICHHUS;

YMETh OLEHUBATh PUCKM W CBOEBPEMEHHO IPUHUMATH PELIEHUS M0 HX
CHIKEHHIO;



IIPUHAMATh MOTHBBI M apryMEHTBbl JPYTHX IIPM aHAJU3€ pe3yJIbTATOB
NEATEIbHOCTH;

3) npuHsTHE Ceds U IPYIrUX:

IPUHUMATH ce0sl, TOHUMasl CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBHl JAPYIMX IIPU AaHAIN3E pPeE3yJIbTaTOB
NEATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYTUX HA OLINOKU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MTO3ULUH JIPYTOr0 YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

[TpenmeTrHble pe3ynbTaThl ocBoeHus nporpamMmmel COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crieupruyeckue sl yueOHoro npeamMera «buonorus»
Hay4YHbIE 3HAHMSI, YMEHUS U CIOCOOBI IEUCTBHUI MO OCBOEHUIO, HHTEPHPETALNUU U
peoOpa3oBaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYEHHIO HOBOI'O 3HAHUS U
IPUMEHEHUIO 3HAHUM B pa3jMyYHBIX y4E€OHBIX CUTyallUsiX, a TAKXKE B PEAJbHBIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX Cc Ouosiorueid. B mporpamme mnpenmMerHbie
pe3ynbTaThl MPEACTABICHBI IO TO1aM 00YUYEHUS.

[IpeameTHble pe3ynbTaThl OCBOCHUS ydyeOHoro mpeamera «buonorus» ¢ 10
Kjlacce NOJDKHBI OTPAXKATh:

c(OPMUPOBAHHOCTh 3HAHUNA O MECTE U POJIU OMOJIOTHHM B CUCTEME HAYyUHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (DOPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHBI MHpa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX U
3apyOEKHbIX Y4YEHBIX-OMOJOrOB B pPa3BUTHE OHOJOTWMH, (PYHKIMOHAIBHOU
I'PaMOTHOCTH Y€JIOBEKA JUIsl pELIECHUS KU3HECHHBIX 3aa4;

YMEHHE PACKpbIBaTh COAEpKaHHE OUOJOIMYECKUX TEPMHHOB M MOHSTHM:
KWU3Hb, KJIETKA, OpraHu3M, MeTaboiau3M (0oOMEH BeIIeCTB U MpeBpallieHue
HHEPrUmr), TOMEOCTa3 (CaMOperyJssius), YpOBHEBasi OpraHu3alis )KUBbIX CHUCTEM,
CaMOBOCIPOU3BEACHHE (PENPOIYKIHS), HACIEICTBEHHOCTh, N3MEHYUBOCTbD, POCT H
pa3BUTHE;

yMEHHE Hu3JIaraThb OWOJIOTMYECKHE TEOpUH (KJIETOYHAas, XpOMOCOMHas,
MyTallUOHHAsI, IIEHTpajbHas JO0TMa MOJEKYJsIpHOM Ouonoruu), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u ydenus (0 IEHTpax MHOTrooOpas3us u
MPOUCXOKJCHUS KyJIbTYpHbIX pacTenuil H. M. BaBuioBa), onpeaensiTh rpaHUIlbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yMEHHUE BJIAJIETh METOJIJAMU HAYYHOTO MMO3HAHMS B OMOJIOTUU: HAOJO/IEHUE U
OMMUCAHUE MKUBBIX CUCTEM, IPOLIECCOB W SIBJICHUM, OPraHU3alMs U MPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEAYyEMbIMH BEIWYHMHAMH, OOBSICHEHHE IMOJyUYEHHBIX



pe3yNIbTaTOB, UCIOJIb30BAaHHBIX HAYyYHBIX TMOHATHUN, TEOPUNH M 3aKOHOB, YMEHHE
JIeN1aTh BBIBOJIBI HA OCHOBAHWU TOJYUYEHHBIX PE3yIbTaTOB;

YMEHHE BBIJCISATH CYIIECTBEHHbIEC MPU3HAKU BHPYCOB, KIETOK MPOKAPUOT U
AYKapHOT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOCHHOCTHU
MPOLIECCOB: OOMEHA BEIECTB M MPEBpALICHUSI SHEPTUU B KIETKE, (DOTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTHYecKOro oOMEeHa, XEMOCHHTe3a, MHTO3a, Meio3a,
OIJIOJIOTBOPEHMSI, PA3MHOXKEHHUSA, WHAMBUAYAIbHOTO DPAa3BUTUS  OpraHu3Ma
(oHTOTEHER);

yMEHHUE MPUMEHATH MOJYUYEHHbIE 3HAHUS s OOBSCHEHUS OMOJIOTHYECKUX
IPOLIECCOB U SIBJICHUM, JJISl MPUHATHUS MPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
KU3HU C IeNplo obecredeHus 0e30MacHOCTH CBOETO 3J0POBbSI U 3JI0POBBSA
OKPY>KaIOIIUX JIFO/IeH, COOII0OIEHUSI HOPM TPaMOTHOTO MOBEJCHHSI B OKPY KAIOIICH
OPUPOJIHON cpene, NMOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHKEHUMN
COBpEMEHHOW  Ouosorun U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
IPUPOIOTIOTH30BAHUS;

YMEHHE pelaTh »JJIEMEHTApHbIe TEHETHYECKHE 3aJaud Ha MOHO- H
TUTUOPHUIHOE CKpEIIMBAaHUE, CILEIJICHHOE HAaCJIeI0BAaHUE, COCTaBISATH CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAaHMs IJIsl Mpe/CKa3aHUsl HaclIeJOBaHUS MPU3HAKOB Y
OpraHH3MOB;

YMEHHUE BBINOJIHATh JTA0OpAaTOPHbIE M TpPaKTUYECKHUe padOThl, COOMIOATH
MpaBuiia Mpu padboTe ¢ yueOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

yMEHHE KPUTHUYECKH OLEHUBaTh U HHTEPIPETHUPOBATH HHGOPMALUIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKIIOYAIONIYI0 I[ICEBJOHAyYHbIE 3HAHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMAalLMU, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl), STUYECKHE AaCIeKThl COBPEMEHHBIX HCCIENOBAaHUI B OHOJIOTHH,
MEANIIMHE, OMOTEXHOJIOTHH;

yMEHHE CO3[1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOLICHMS,
00001mast 6rnoIoTHYecKyr0 HHGOPMAIMIO U3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS ydeOHOro mnpeamera «buonorus» ¢ 11
Klacce NOJIKHBI OTPaKaTh:

c(OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyUHOTO
3HAaHUS ECTECTBEHHbIX HAyK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAYYHOW KapTUHBI MUpPAa W HAYYHOTO MHPOBO33PEHUS, O BKJIAJE POCCHMCKUX U
3apyOeXHbIX YYEHBIX-OMOJOTOB B pa3BUTHE OWOJOTHH, (PYHKIIMOHAJIBHOU
IPaMOTHOCTH Y€JIOBEKa JIJIsl pElIeHHs )KU3HEHHBIX 3a/1a4;

YMEHHE pPACKpbIBaTh COAEpKaHHE OHUOJOTMYECKUX TEPMHHOB M TOHSITHIA:
BUJI, TIOMYJIALKSA, TeHO(OH, SBOIIOIMS, ABIXKYIIKUE CUIbl ((PaKTOPBI) HBOIIOLNH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUJ000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,



IKOCHCTEMa, MPOJYIEHTbI, KOHCYMEHTBI, pEAYyLEHThl, LeNu IHUTaHus,
AKOJIOTHYECKas pamMua, OMoreoleHos, onocdepa;

yMEHHE U3JaraTh OHOJOTHYECKHE TEOpHH (SBONIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DBOJIOIUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactea K. M. bapa, uepenoBaHusi rjiaBHbIX HalpaBiIeHUN U
nyTteit sBomoruun A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEEIISTh TPAHUIIBI KX TPUMEHUMOCTH K )KHBBIM CHCTEMAaM;

yMEHHUE BJIAJIETh METOJIaMU HAYYHOTO MMO3HAHMS B OMOJIOTUU: HAOJ0/IeHUE U
OMKMCAHHE YKUBBIX CHUCTEM, IPOLIECCOB M SIBJICHUM, OpraHu3alus U IMPOBEJACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEAYEMbIMH BEIUYMHAMHU, OOBSICHEHHE IMOJyYECHHBIX
pe3yNbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX TOHATHUN, TEOPUH M 3aKOHOB, YMEHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKU CTPOCHUS OHOJOTUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJALWNA, MPOAYLEHTOB, KOHCYMEHTOB, pEIYyILIEHTOB,
OMOreoleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOpPOB HaA OpPraHU3MBI, IEpeHOca
BEUIECTB M IIOTOKAa JHEPIMH B HKOCHCTEMAaX, AHTPONOIE€HHBIX HM3MEHEHHH B
HPKOCHUCTEMAX CBOEW MECTHOCTH, KPYTroBOpPOTa BEIIECTB U OHUOr€OXUMHYECKUX
LIMKIIOB B Onocdepe;

yMEHUE MPUMEHATH MOJYUYCHHbIE 3HAHUS IS OOBSCHEHUS OMOJIOTHYECKUX
IPOLIECCOB U SIBJICHUU, JJIs NMPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KHU3HU C 1enplo obecriedyeHus: 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBBS
OKPY>KarOIINX JIFO/IeH, COOII0IEHUS] HOPM TPaMOTHOTO MOBEJACHHS B OKPYIKAIOIICH
NPUPOJTHON cpene, MOHUMAaHUE HEOOXOIUMOCTH WCIOJIb30BAHUS TOCTHKEHUMN
COBPEMEHHOW OMOJIOTHH JIJIsl palliOHATILHOTO MPUPOIOIOIb30BAHNUS;

yMEHHE pelaTh 3JIeMEHTapHble OMOJIOrMYECKUEe 3a7aud, COCTABIISATH CXEMBI
NepeHoca BEIlIeCTB U SHEPTUU B dKOCUCTEMAaX (1[eNU MUTaHUs);

YMEHHUE BBINOJIHATh JTA0OPATOPHBIE M TPaKTUYECKHUe padOThl, COOMIOATH
MpaBuJia Mpy padboTe ¢ yueOHBIM U JTabOpaTOPHBIM 000PYI0BAHHUEM;

yMEHUE KPHUTHYECKH OICHUBATh U HHTEPIPETUPOBATh WHGOOPMAITUIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 T[ICEBJOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MacCOBOW MH(MOPMAIIMU, HAYYHO-TIOMYJISIPHbIC
MaTepuanbl),  paccMaTpuBaTh  IJ00ajdbHBIE  HKOJOTHYECKHE  MPOOJIeMbl
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOLICHUIO K HUM COOCTBEHHYIO MO3HUIIHUIO;

YMEHHE CO3[1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOLICHHS,
000011asi OMOJIOTUYECKYI0 MH(POPMAIIHIO U3 HECKOJIbKUX HCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



Ne
n/n

S.TEMATUYECKOE IINTAHUPOBAHHUE C YKASAHUEM KOJIMYECTBA AKAJEMUYECKUX YACOB,
OTBOJMMBIX HA U3YUEHHUE KAXKJIOH TEMbI, 1 BO3MOKHOCTb MCITIOJIb30OBAHMUSI 11O
KAXKJIOM TEME DJIEKTPOHHBIX PECYPCOB.

10 KJIACC

HaumeHoBaHue pa3jiesioB U
TeM NPOrpaMmabl

KoaunuyecTBO 4acosB

KonTpoJibHble

Bcero
padoThI

IIpakTHyeckue
PadoThI

JuaexkTpoHHbIe (HU(POBHIE)
o0pa3oBaTe/ibHbIE PeCYpPChI

JleATeJILHOCTD YUUTEJIS ¢
y4ueToM padoyeii mporpaMmbl
BOCHUTAHUA

buoiorus kak Hayka

JKuBrle cucTEMBI U UX
OpraHu3aIus

XMMHYECKUHN COCTaB U
CTPOEHUE KIETKH

0.5

https://m.edsoo.ru/IBLQH548U

https://m.eds00.ru/5T7SVKFTX

https://m.edsoo.ru/YTLWW9JEO

YcTaHOBIEHUE  JOBEPUTEIBHBIX
OTHOIICHUH MEXIy YYUTeIeM M
ero YUCHUKAMH,
CIOCOOCTBYIOIIUX ITO3UTHBHOMY
BOCIIPpUATUTIO y4yaliuMHucsa
TpeOOBaHMI W TPOCHO YUUTEINA,
NPUBJICYCHUIO HMX BHUMaHHA K
o0cyKIaeMoi Ha ypoKe
MHOOpPMALMH, AaKTUBH3AIMU HX
NI03HABATEILHOM JAESTEITBHOCTH;

IIpuBneuyenue BHUMAaHUSI
IIKOJIBHUKOB K HCHHOCTHOMy
acneKTy H3yqaeme Ha ypOKax
SIBIICHUH, OpTraHU3aIUsd UX paOOThI
C MoJIy4yaeMou Ha YpOKe
COLMAJIBHO 3HAYNMOU
uHQOpMaIell — WHUIUUPOBAHNE
ee OOCYXJIEHHUs, BBICKAa3bIBAHUS
yqaanHcs[ CBOCTO MHCHMHA I10 €€
MOBOJTY, BBIPAOOTKH CBOETO K HEl
OTHOILIEHUS,

CO3HATEIIbHOI
(ymenue yuutens
y4aeOHo-

Bocnuranue
TUCIIAIUINHEBI
[I0Ka3aTb  Ba)XHOCTH



https://m.edsoo.ru/IBLQH548U
https://m.edsoo.ru/5T7SVKFTX
https://m.edsoo.ru/YTLWW9JEO

IO3HABATEIILHOM JACATCIBbHOCTH,

yueOHOM u TpyAOBOH
TACITATIINHEI ).

[obyxnenue NIKOJBHUKOB
co0moaaTh Ha ypOKe
OOIIETIPUHSATEIC HOPMBI
MOBEJICHHUS, TIPaBHIIa OOLICHUS CO
CTapUIMMHU (yuurensamn) u

CBEPCTHHKAMHU  (IIKOJbHUKAMH),
MIPUHLMIBI y4eOHON TUCIUIUINHBI
1 CaMOOpPraHHU3aLuH;

X(HSHCI[GHTGJ’IBHOCTL KIICTKHU

https://m.edsoo.ru/MEETZ2D71

dopmMUpoOBaHUE YMEHUH u
HaBBLIKOB OopraHu3anuu
YYallUMHUCS CBOEH JESITENbHOCTU
(opranmuzanys CcaMOCTOSTEIIBHOMN
paboThl ydaImxcsi, COOJIOJCHHE
TEXHUKHU 0e30ImacHoCTH i
THTHEHUYCCKUX MpaBuI,
CBSI3aHHBIX C OCaHKOM u
opraHm3aimel pabouyero Mecra).

PasmHoxeHne n
VHJIUBUYaAIIbHOE Pa3BUTHE
OpraHu3MOB

https://m.edsoo.ru/GF6W1A7C9

Ilonnep:xuBatb B JETCKOM

KOJIJICKTHBE JICTIOBY1O,
IpyXemo0Hyto atMochepy;

HNuannmupoBaTh 00y4-cst K
00CyXICHHIO, BBICKA3bIBAHUIO

CBOETO  MHEHHs,  BBIPAOOTKE
CBOETO OTHOILIECHUS TI0 TOBOXLY
IIOJIy4a€MOH Ha YPOKE COLIUAIBHO
3HaYMMOM MHPOPMAIUH;

Crpouts BOCIIUTATEIbHYIO
JEATEIbHOCTD c Y4ETOM
KyJbTYpHBIX pa3IMUui  JIeTeH,
II0JI0BO3PACTHBIX u
WUHIUBUTyaIbHBIX 0COOEHHOCTEH;
[IpuBnekars BHUMaHHE 00y4-CSl K
LICHHOCTHOMY aCIeKTy



https://m.edsoo.ru/MEETZ2D71
https://m.edsoo.ru/GF6W1A7C9

U3yyaeMbIX Ha YPOKE SBICHHI,
MOHATUH, TPUEMOB;
AHanuzupoBatb peanibHOe
COCTOSIHHE el B y4eOHOM
KJ1acce;

HacnencTBeHHOCTD U

HaxoauTh I€HHOCTHBIM acHEKT
y4eOHOTO0 3HAHUS U UHPOPMAIIVH,

6 8 15 https://m.eds00.ru/ONPNXJ7X6 | oGecmeunBaTh €ro MOHUMAHHE W
M3MEHYUBOCTb OPraHU3MOB
INEPpECKUBAHUEC O6y‘IaIOHII/IMI/IC${;
WNuunnumnposath o0yu-cst K
C 06CY)I(I[6HI/IIO, BBICKAa3bIBAHUTO
ene OpPraHK3MOB.
7 HICKIUL OpTatHston 3 https:/m.eds00.ru/2EY34NEHR ~ CBOCTO  MHCHMA,  BhIpaboTKe
OCHOBBI OMOTEXHOJIOTHH CBOETO OTHOUICHHS IO TOBOILY
TI0JIy4aeMOl Ha YpPOKE COLHUAIBHO
3HAYMMO HHMOPMAITIH
8 PesepBHOE Bpems 1 https://m.edsoo.ru/FDB0O8R36J
OBIIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME



https://m.edsoo.ru/ONPNXJ7X6
https://m.edsoo.ru/2EY34NEHR
https://m.edsoo.ru/FDB08R36J

n/n

11 KJIACC

HaumeHoBaHue pa3jiesioB U
TeM NMPOrpaMmbl

KoanuecTBo 4acoB

KonTpoJibHble

Bceero
padoThI

IIpakTHyeckue
PadoThI

JuaexkTpoHHbIe (HU(POBHIE)
o0pa3oBaTe/bHbIE Pecypchl

JeATEJILHOCTD YUUTEJIS ¢
y4eToM padoyeii mporpamMmbl
BOCHUTAHHA

DBOIIOIMOHHAS ONOIOT U

1

https://m.edsoo.ru/7F6R1ZROH

YcraHOBICHHE  JOBEPUTEIBHBIX
OTHOIICHWH MEXAYy YUYUTENEM W
€ro Y4eHHKaMH, CTIOCOOCTBYIOIINX
IMO3UTUBHOMY BOCIIPUATHUIO
yyYaluMucs TpeOoBaHUN U TPOCHO
YUUATEIS, TIPUBIICYCHHIO ux
BHUMaHUS K 0OCyXIaeMol Ha
ypoke MH(OpMAIUH, aKTUBU3AIHH
HUXx MO3HABATEIBHOMI
JIeSITeIbHOCTH;

HpI/IBJ'Ie‘IeHI/Ie BHUMAaHUA
IIKOJILHUKOB K IEHHOCTHOMY
ACIeKTy HW3yYaeMBIX Ha YypOKax
SIBJICHUH, OpraHu3anusi ux paboThl
c MoJy4yaeMon Ha ypoKe
COIMATBHO 3HAYUMOU
uHQOpMaIell — WHHUIUUPOBAHHUE
ee O00CYXIEeHUs, BbICKa3bIBAHHS
YYalIUMICS CBOETO MHEHUS IO €€
MOBOJTY, BHIPAOOTKH CBOETO K HEW
OTHOIIIEHUS;

BoO3HUKHOBEHME U pa3BUTHE
JKU3HU Ha 3emiie

0.5

https://m.edsoo.ru/OFLS81YB5

®@opMUpOBaHUE YMEHUII U HABBIKOB
OpraHu3alliy  yyalluMHCS  CBOEH
JESITEEHOCTH (opranu3zanms
CaMOCTOSITEITEHOU paboTEI
yYanuxcsi, COOJIOJICHHE TEXHUKH
0€30macHOCT M THUTHECHHYCCKHUX
MPaBWI, CBS3aHHBIX C OCAHKOH U
opraHmzanueil pabodero MecTa).



https://m.edsoo.ru/7F6R1ZROH
https://m.edsoo.ru/OFLS81YB5

OpranusMebl 1 OKpy>Karomias
cpena

CooOmiecTBa 1
AKOJIOTUUYECKUE CUCTEMBI

Pe3epBHOE Bpems

1

https://m.edsoo.ru/XNFOD96AA

https://m.edsoo.ru/WXWAVS56F

https://m.edsoo.ru/T3SR3FWNON

IMognepxuBath B JIETCKOM

KOJIJICKTHBE JeTI0BYIO,
IpyXemo0Hyto atMochepy;

WNantmunposaTsh 00y4-cst K
00CYyKIEHUIO, BBICKa3bIBAaHUIO
CBOETO MHEHUsI, BEIPAaOOTKE CBOETO
OTHOILICHHS o HOBOIY

[IOJIy4aeMOM Ha YPOKE COLUAIBHO
3HAYUMON MH(POPMAIUH;

Crpouts BOCIIMTATENBHYIO
JEeATENIbHOCTh c y4ETOM
KyJIbTYpHBIX  pa3JIMuuil  JeTei,
TIOJIOBO3PACTHBIX u
HWHAWBUAYAIBHBIX 0COOEHHOCTEH;

[IpuBnekars BHUMaHUE 00yd-cAd K
LIEHHOCTHOMY acIIeKTy H3y4aeMbIX
Ha YpOKE SBIICHUW, TOHSITUH,
IIPUEMOB;

AHanu3npoBaTh peanbHOe
COCTOSIHUE 1€ B y4eOHOM KJiacce;
HaxoauTe ILI€HHOCTHBIM acHEKT
y4eOHOTo 3HaHWs W MH(pOpMAINH,
o0ecrieunBaTh €ro MOHUMAaHUE H
nepexrBaHue 00yUarOLIMMHUCS;

O0cyx)aath, BBICKA3bIBATh
MHEHHUE;

[ToOyxnmate 00yu-csi CcOOJIIOIATh
Ha YpOKE MPHHIMIBI y4eOHOM
JMCIUIUIAHBI U CAMOOPTaHN3alHH;
CotpynHu4ath c JpYTruMu
MeIarornIeCKUMH pabOTHUKAMH U
JPYTUMH  CHCHUAIMCTAMH B
PEIICHUN BOCIIMTATCIILHBIX 3a1a4,



https://m.edsoo.ru/XNF0D96AA
https://m.edsoo.ru/WXWAVS56F
https://m.edsoo.ru/T3R3FWNQN

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

34

2.5



IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne i/

Tema ypoka

KoaunuecTBO 4acos

Bcero

Konrpoabnbsie IIpakTHyeckue

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/ibHbIE PeCYpPChI

padoThI padoTsbI

1 buosorus B cucreme Hayk 1 https://m.eds00.ru/02T4D1UI5
MeTo/1bI TO3HAHUS KUBOU MTPUPOJIBIL.
[TpakTuueckast padorta Ne 1

2 P P 1 0.5 https://m.eds00.ru/GAB23860W
«Vcronp30BaHUE PA3TUIHBIX METOJIOB TIPU
W3YYCHUU OMOJIOTHYECKHX OOBEKTOBY
b

3 MOJIOTUYECKUE CUCTEMBI, POILIECCHI U UX 1 httos://m.edsoo.r/ATVOYD215
U3y4eHUe
X €CKHI cocTaB KJIeTKU. Bona

4 MIHCCRIT TaB KICTRR Aan 1 https://m.edsoo.ru/L17LJ590V
MUHEPATBHBIC COJTU

5 benku. CoctaB u cTpoeHue 0eIKoB 1 https://m.edsoo.ru/\VV33JINUW5W
DepMeHTHl — OMOJIOTUYECKHE
karanu3atopsl. JlabopaTopHas pabora Ne 1

6 «M3yuenne KaTaIuTUYECKOU aKTUBHOCTH 1 0.5 https://m.edsoo.ru/VBPPPBGCD
dbepMeHTOB (Ha MprUMepe aMUIIa3bl WIH
KaTasas3bl)»
Yraeponsl. JIunuasl https://m.edsoo.ru/OJ7NFITI5
Hyxnennosbie kucnotsl. ATO https://m.edsoo.ru/WOELRA9B3
Hcropus u meroas .

9 P BT HSYHCHIL Fotetid 1 https://m.eds00.ru/JXQMJOGM3
Knerounas Teopus

10 Knerka xak nenocTHas )KuBasg cucTeMa 1 https://m.edsoo.ru/ XDCLRAF1Q
CTpoeHue dyKapuOTHYECKOMN KIIETKH.

11 P ykap 1 0.5 https://m.edsoo.ru/KZ01W5LJY

JlaGopatopHas pabota Ne 2 «M3yuenue



https://m.edsoo.ru/O2T4D1UI5
https://m.edsoo.ru/GAB2386OW
https://m.edsoo.ru/A7VOYD215
https://m.edsoo.ru/L17LJ59OV
https://m.edsoo.ru/V33JNUW5W
https://m.edsoo.ru/VBPPPBGCD
https://m.edsoo.ru/OJ7NFITI5
https://m.edsoo.ru/WOELRA9B3
https://m.edsoo.ru/JXQMJOGM3
https://m.edsoo.ru/XDCLRAF1Q
https://m.edsoo.ru/KZ01W5LJY

CTPOCHHUSI KIETOK PACTEHUM, KUBOTHBIX,
rpu0OB 1 OaKTEpHii 0 MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpenapaTax u ux

OIHCAHHE»
12 OOMeH BelecTB WM METaboIM3M https://m.edsoo.ru/LOB3I3XYZ
13 ®orocuHTe3. XeMOCUHTE3 https://m.edsoo.ru/\VV882FDGSF
14 DOHepreTuyeckuii oOMeH 1 https://m.edsoo.ru/T2LVIES3L
JKu3HeHHBIN MK KISTKU. [{enenue
KIeTku. Muto3. JlabopaTopHast pabora Ne
15 3 «Habmoaerrne MUTO3a B KIIETKaX 1 0.5 https://m.edsoo.ru/COINPWLF4
KOHYHKA KOPEIIKa JIyKa Ha TOTOBBIX
MUKpOIIpEnapaTax»
16 brocunres Oeinica. Peakiuis MaTpuiinoro 1 https://m.eds00.ru/540F4L77W
CHHTE3a
17 Tpancisnus — OnocuHTE3 OelKa 1 https://m.edsoo.ru/ TFDKDDWWM
18 Hexknerounsie hopMbl 3KkU3HH — BUPYCHI 1 https://m.edsoo.ru/9PGS5FAJB
19 @DopMBbI pa3MHOKEHUSI OPraHU3MOB 1 https://m.edsoo.ru/2JL XB4AOR
20 Meiio3 1 https://m.edsoo.ru/SNUXK0X86
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX
kietok. OmnonorBopenue. JlaboparopHas
21 pabota Ne 4 «3yuenue cTpoeHHs 1 0.5 https://m.edso0.ru/C29L 4DXB8
MIOJIOBBIX KJIETOK HA TOTOBBIX
MHUKpOIIpenapaTax»
22 WHauBuayansHOE pa3BUTHE OPraHU3MOB 1 https://m.edsoo.ru/MA4T8L5AD
23 ZEZEZ;TEWM 0 HACHEACTREHHOCT 1 1 https://m.edso0.r/HESOD768U
24 SAKOHOMEPHOCTH HACIEAOBAHILA 1 https://m.eds00.ru/YYQSGOWI2

MPU3HAKOB. MOHOTHOpUIHOE



https://m.edsoo.ru/L0B3I3XYZ
https://m.edsoo.ru/V882FDGSF
https://m.edsoo.ru/T2LVIES3L
https://m.edsoo.ru/CO1NPWLF4
https://m.edsoo.ru/54OF4L77W
https://m.edsoo.ru/TFDKDDWWM
https://m.edsoo.ru/9PGS5FAJB
https://m.edsoo.ru/2JLXB4AOR
https://m.edsoo.ru/5NUXK0X86
https://m.edsoo.ru/C29L4DXB8
https://m.edsoo.ru/MA4T8L5AD
https://m.edsoo.ru/HESOD768U
https://m.edsoo.ru/YYQSG9WI2

CKpEILMBaHKUE

25

26

27

JurubpuaHoe cKpemmuBaHue. 3aKoH
HE3aBHUCUMOTI'0 HACJIEIOBAHUS IPU3HAKOB

CueruieHHOE HacJeI0BaHUE TIPU3HAKOB.
JlaGopaTtopHas padora Ne 5 «M3yuenue
pe3yIbTaTOB MOHOTHOPUIHOTO H
JTUTUOPUTHOTO CKPEIIUBAHUS Y
Jp030(hUITBI HA TOTOBBIX
MUKpOIIpEnapaTax»

I'enetuka nmona. HacnenoBanue IIPHU3HAKOB,
CHOCIIIICHHBIX C IIOJIOM

0.5

https://m.edsoo.ru/YSNANQ65V

https://m.edso0.ru/P2SQ5ZGN2

https://m.eds00.ru/3aGYGV47YM

28

29

30

3smenunBocth. HenacinencTBeHHas
U3MEHYHMBOCTh. JJabopaTopHas pabora Ne
6. M3yuenue monudukamoHHOM!
W3MEHYMBOCTH, IOCTPOCHHE
BapHAIIMOHHOTO psiZia U BapUAIIHOHHOM
KpUBOIN»

HacnencrBeHHass ©3MEHYHUBOCTb.
JlaboparopHas pabota Ne 7. « AHanu3
MyTalui y 1po30(UIbl Ha TOTOBBIX
MUKpOTIpenaparax»

T'eHeTHnka yenoBeka

0.5

0.5

https://m.edsoo.ru/M3MHUK2VV

https://m.edsoo.ru/VWT70DZ8R

https://m.edsoo.ru/XU9SFS3GA

31

32

PesepBHeIil ypok. O6o0IIeHHE TTO TeMe
«HacneacTBeHHOCTh U K3MEHYHBOCTH
OpTaHU3MOB»

CCJ'ICKI_II/ISI KaK HayKa U Iponecc

https://m.edsoo.ru/E21XRS2EB

https://m.edso0.ru/3128P3L.98

33

MeTobl U JOCTUAKEHUS CEIICKIIMHI
pacTeHUH U KUBOTHBIX

https://m.edso0.ru/JSK30Q6W0J



https://m.edsoo.ru/Y5NANQ65V
https://m.edsoo.ru/P2SQ5ZGN2
https://m.edsoo.ru/3GYGV47YM
https://m.edsoo.ru/M3MHUK2VV
https://m.edsoo.ru/VWT70DZ8R
https://m.edsoo.ru/XU9SFS3GA
https://m.edsoo.ru/E2IXRS2EB
https://m.edsoo.ru/3I28P3L98
https://m.edsoo.ru/JSK3Q6W0J

34

buorexnonorus kak orpacib
MIPOU3BOJICTBA

https://m.edsoo.ru/TAKI9EG2K

OBIIEE KOJIMYECTBO YACOB 110
[NPOT'PAMME

34



https://m.edsoo.ru/TAKI9E62K

11 KJIACC

KoanyecTBo 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne n/m Tema ypoka Kontposbusie IIpakTnueckue
Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI padoThI

1 DBOJIOIUS U METO/IbI €€ N3YUCHUS 1 https://m.edsoo.ru/6KWQIKBKU
nu it 00

2 CTOPHA PASBUTHA TPCHCTARICHIM O 1 https://m.eds00.ru/0SWC47SSX
HBOJIIOLINH

3 MuKpO3BOITIOIHS 1 https://m.edsoo.ru/TOFAUE4ZP
[Tomynsius Kak 31eMeHTapHasi eqUHUIA
BHJIa 1 3BOTIOIIMH. JlabopaTopH 0

4 8 B PATOPHAT paboTa 1 0.5 https://m eds00.ru/D3UCLTSOF
Ne 1 «CpaBHeHue BUJIOB 110
MOp(}oIOTrHIecKOMY KPUTEPHIO)

BIDKYIIIME CHIIBI (3

5 Heiticy (dremerTapiibie 1 https://m.eds00.ru/3EHBCNOWI
(haKTOpHI) SBOTIOLHH

6 EcrecTBennslit 0TOOp U €ro GopMbl 1 https://m.edso0.ru/DY32BUDOO
Pe3ynbTaThl 3BOMIONNN:
MPUCTIOCOOJIEHHOCTh OPraHU3MOB U

oobOpasoBanue. JlabopaTopHas pabo

7 BHAGODPasoBat patoprias pabota 1 0.5 https://m.eds00.r/WAJHSTLOB
No 2 «Onucanne mpucnocoOIeHHOCTH
OopraHmu3Ma u €€ OTHOCUTEILHOTO
XapakTepa»
Hampasnenus n myT MakpO3BOJIIOLIMHT https://m.edsoo.ru/PI1FI0YV3

9 HeoOpatumocTs 3BoMIONINN 1 https://m.edsoo.ru/CLA9VC5JJ
Ucto 3 a 3emuie &

10 TOPHA HHIHH | WIIE 1 METOT 1 https://m.edso0.ru/MJYY1MVX7
W3YUYCHHS
['umoTe3bl MPOUCXOKICHHUS )KU3HU Ha

11 P A 1 https://m.edsoo.ru/EKNHXBOS?2

3emie



https://m.edsoo.ru/6KWQ9KBKU
https://m.edsoo.ru/0SWC47SSX
https://m.edsoo.ru/T0FAUE4ZP
https://m.edsoo.ru/D3UCLTSOF
https://m.edsoo.ru/3EH6CN0WI
https://m.edsoo.ru/DY32BUDOO
https://m.edsoo.ru/WAJHSTLOB
https://m.edsoo.ru/PI1FI0YV3
https://m.edsoo.ru/CLA9VC5JJ
https://m.edsoo.ru/MJYY1MVX7
https://m.edsoo.ru/EKNHXBOS2

12

PazButue xu3Hu Ha 3emMIie Mo 3pam u
nepuoam

https://m.edsoo.ru/ECIN8TF62

13

OCHOBHBIE 3Tallbl 3BOIIOLUU
PaCTUTENBHOTO U )KUBOTHOI'O MHpA.
[Ipaktuyeckas padora Ne 1 «3yuyenue
HCKOIIAEMBIX OCTaTKOB PACTCHUU U
KUBOTHBIX B KOJUICKIIMSIX»

0.5

https://m.edsoo.ru/7K1LYOSCT

14

15

CoBpeMeHHasl CHCTeMa OPraHUYEeCKOro
Mupa

DBOJIOIMS YeJIoBeKa (aHTPOIOreHe3)

https://m.edsoo.ru/\WSEXNI9YAK

https://m.edsoo.ru/ADV3JERUE

16

JBwxymue cuibl ((hakTophI)
aHTpOIIOreHe3a

https://m.edsoo.ru/D7JZMBYPQ

17

18

OCHOBHEBIE CTaJuH 3BOJIOIIHMH YCIIOBCKaA

YenoBeueckue pachl U IPUPOIHbIE
ajlanTalyy 4eJoBeKa

https://m.edso0.ru/14G19MQ4K

https://m.edsoo.ru/XL7QKC5PK

19

20

21

PesepBubIil ypok. O60011IEHHE TIO TEME
«BO3HUKHOBEHHE U Pa3BUTHUE KU3HH Ha
3emiie»

DKOJIOTHUs KaK HayKa

Cpensl 00uTaHUs U YKOJIOTHYECKUE
(bakTopsl

https://m.edsoo.ru/R6L7VY2GB

https://m.edsoo.ru/K46 KON56I

https://m.edsoo.ru/DCOIEUICY

22

AbGuotndeckue daxkropsl. JJabopaTtopHast
pabota Ne 3. «Mopdomornueckue
0COOEHHOCTH PaCTeHHH U3 pa3HbIX MECT
oburtanwusy. JlabopaTopHas pabora Ne 4.
«BnusiHME cBETa HAa POCT U pa3BUTHE
YEpPEHKOB KOJIEyCa»

0.5

https://m.edso0.ru/G7NF3P1NM

23

buotnueckue paxTopsl

https://m.edsoo.ru/A6Z8MGNOR



https://m.edsoo.ru/ECJN8TF62
https://m.edsoo.ru/7K1LY0SCT
https://m.edsoo.ru/WSEXN9YAK
https://m.edsoo.ru/ADV3JERUE
https://m.edsoo.ru/D7JZMBYPQ
https://m.edsoo.ru/14G19MQ4K
https://m.edsoo.ru/XL7QKC5PK
https://m.edsoo.ru/R6L7VY2GB
https://m.edsoo.ru/K46KON56I
https://m.edsoo.ru/DCOIEUIC9
https://m.edsoo.ru/G7NF3P1NM
https://m.edsoo.ru/A6Z8MGNQR

DKOJIOTHYECKUE XapaAKTEPUCTUKHI
nonyJsiiud. [Ipaktrdeckas padorta Ne 2

24 . . 1 0.5 https://m.edsoo.ru/X42J6ABRN
«[TocuéT TIIOTHOCTH TOMYJISIIIHIA Pa3HbIX
BUJIOB PACTCHHI

25 Coo0rmiecTBa OpraHu3MOB — OHOIEHO3 https://m.eds00.ru/0T2K1PNGZ

26 DKOJIOTHYECKUE CUCTEMBI (IKOCHCTEMBI) https://m.edsoo.ru/SILIRWZMR
OCHOBHBIE TIOKA3aTEIIN YIKOCHUCTEMBI.

27 Dkonoruyeckue nupamuasl. CBONMCTBA 1 https://m.edsoo.ru/NSTEWOGPE
skocucteM. CyKueccus

28 [TpupoaHbIE SKOCUCTEMBI https://m.edsoo.ru/WIDMMUBC5

29 AHTPOTIOT€HHBIE YKOCUCTEMBI 1 https://m.edsoo.ru/WRS65U3WC
b — 17100

30 HoC(epa — r00ankHas dKoCHCTEMA 1 https://m.eds00.ru/2X1VG5Q18
e
3

31 AROHOMEPHOUTI CYTCCTROBAMLL 1 https://m.edso0o.ru/\V5JT6B38Z
ouocdepsr

32 YenoeuecTBo B 6rochepe 3emnn 1 https://m.edsoo.ru/HXCDHPXDJ
C

33 OCYTISCTROBANAE NPHPOAR! 1 https://m.eds00.ru/187G37606
YeJI0OBEYECTBA
Pe3epBHbIit ypok. O600111I€HHE TEMBI

34 1 https://m.edsoo.ru/SW5XCF3K6
«Coo011ecTBa 1 3KOJIOTUIECKHE CUCTEMBDY

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2.5



https://m.edsoo.ru/X42J6ABRN
https://m.edsoo.ru/0T2K1PNGZ
https://m.edsoo.ru/S1LIRWZMR
https://m.edsoo.ru/NSTEW0GPE
https://m.edsoo.ru/WIDMMUBC5
https://m.edsoo.ru/WRS65U3WC
https://m.edsoo.ru/2X1VG5Q18
https://m.edsoo.ru/V5JT6B38Z
https://m.edsoo.ru/HXCDHPXDJ
https://m.edsoo.ru/187G37606
https://m.edsoo.ru/SW5XCF3K6

IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KITACC

Koxa
MPOBEPAEMOro
pe3yJjbTara

HpOBepﬂeMLIe NpEeAMETHBLIC PE3YJIbTATHI OCBOCHUA OCHOBHOM
06pa30BaTeJ’[LHOﬁ NnmporpaMMmal CpeaHETro oﬁmero 06pa30BaHI/Iﬂ

ChopMupoBaHHOCTb 3HAHUI O MECTE U POJIM OMOJIOTUU B CUCTEME HAYUYHOI'O 3HAHUS
€CTeCTBEHHbIX HayK, B (OPMHMPOBAHUM COBPEMEHHOH €CTECTBEHHO-HAY4HOIl
KapTUHBI MHUpa U HAYYHOI'O MHUPOBO33PEHUS; O BKJIAJE POCCUMCKUX U 3apyOe’KHBIX
y4€HBIX-OMOJIOrOB B pa3BUTHE OMOJIOTUK; QYHKIIMOHAIBHON IPAMOTHOCTH Y€JI0BEKa

A PCHICHUA )KU3HCHHBIX 3a1a4

YMeHHne pacKpbiBaTh COJEp)KaHHE OMOJOTHYECKUX TEPMHUHOB WM TOHSITHH: KU3Hb,
KJIETKa, OpraHu3M; MeTa0onu3M (OOMEH BeIIeCTB U MPEBPAILEHUE HSHEPTHUH),
romMeocrtas  (caMoperyisiusi), YypOBHEBas  OpraHu3alus JKUBBIX  CHUCTEM,
CaMOBOCIIPOU3BEICHNE (PENpPOAYKIMSI), HACIEACTBEHHOCTh, N3MEHUYMBOCTb, POCT U

pa3BUTHC

YMenne  uwznaraTh ~ OWOJOTHYECKHE  Teopud  (KJIIETOYHAs, XPOMOCOMHAs,
myTtanuoHHas), 3akonbl (I. Menaens, T. Moprana, H.W. BaBunoBa) u ydenus (o
[EHTPax MHOTOOOPAa3us U MPOUCXOKICHUS KylIbTypHbIX pacTeHuit H.M. BaBunosa),

ONpeaACIATh 'PaHUIBI UX IPUMCHHUMOCTH K )KMUBBIM CUCTCMaM

YMeHnue BJIAZICTb MCETOAAMU HAYYHOI'O IIO3HAHUSA B Oouoyoruu (H8.6JHO)ICHI/IC u
OIMMMCAHUEC JKHBBIX CHCTCM, IIPOLECCCOB H $[BJ'I€HI/II71; opranuzanvsa W IMPOBCIACHUC
OMOJIOrTYECKOro SKCIICPUMCHTA, BBIABUKCHUEC TUIIOTC3bI; BBIABJICHUC 3aBUCUMOCTHU
MCKAY HUCCICAYCMbIMU BCIMYUHAMU, 00BsICHEHHE MOJIYUYCHHBIX PE3YJIbTATOB,
HCIIOJIb30BAHHBIX HAYUYHBIX HOHHTHﬁ, TeOpHﬁ 1 3aKOHOB; YMCHHC [CJIATh BHIBOJbI HA

OCHOBaHUU NOJyYEHHBIX PE3yJIbTaTOB)

YMeHHe BBIIENATh CYHIECTBEHHBIE IPU3HAKH BHPYCOB, KIETOK IPOKApHOT U
JYKapuoOT, OJHOKJETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB; OCOOEHHOCTH
IpoIieccoB OOMEHa BELIECTB M TNPEBPALICHUs SHEPrUM B KJEeTKe, (OTOCHUHTE3a,
IUTACTHYECKOTO M HHEPreTHYecKoro oOMeHa, XEeMOCHHTE3a, MHTO03a, Meio3a,
OIUIOJOTBOPEHHUSI, Pa3MHOKEHHMs, HWHIAUBUIAYAIIBHOIO  pPAa3BUTHA  OpPraHU3Ma

(oHTOTCHE3)

YMeHue NpUMEHATh TMOJyYeHHbIE 3HAHUS Ui OOBACHEHUS OMOJOTHYECKHX
MPOILECCOB U SABJICHUU, JUIsi MPUHATHS NPAKTHUYECKUX PEIICHUUA B MOBCEIHEBHOM
JKU3HM B TIENAX oOecredeHus Oe30IacHOCTH CBOETO 3[0POBBS U 3J0POBbS

OKPY’KaIOUIMX JIO/IEeH, COONIIOICHUSI HOPM TPAMOTHOTO MOBEJCHHS B OKpY’KaIOIIeH




OPUPOJHON cpese; MOHMMaHHE HEOOXOAMMOCTH WCHOJb30BAHUS JOCTHKCHHUN
COBPEMEHHOM ouosiorun U OMOTEXHOJIOT U JUIst paLMOHAIBHOTO

MMpUpOAOITIOJIb30BAHUA

YMenue pemiaTth 3JICMCHTAPHLIC I'CHCTHYCCKUC 3aJa4d Ha MOHO- U I[I/IFI/I6pI/IIIHOG
CKpC€IIMBAaHUEC, CHCINNICHHOC HACICAOBAHHE, COCTABJIATH CXEMBIL MOHOFI/I6pI/I,Z[HOFO

CKpC€IIUMBaHUA U1 IPEACKa3aHWs HACIICAOBAHUS IIPU3HAKOB Y OpraHU3MOB

VYMeHue BBIITIOJHATH na6opaTopHLIe N IMPAKTUYCCKUE pa60TbI, CO6J'IIO,I[aTI> IpaBujia

npu paboTe ¢ y4eOHBIM U JTA00PATOPHBIM 000PYIOBAHHEM

YMeHue ~ KpUTHYECKM  OLIEHMBAaTh M MHTEPIPETUPOBaTh  HMH(GOPMAIMIO
OMOJIOTUYECKOIO0  COJEP)KAaHUs, BKIIOUAIOLIYIO I[ICEBJIOHAYYHbIE 3HAaHUA U3
paznuuHbiX HcTOYHMKOB (CMU, HayuyHO-mOmyJsipHbIE MaTepuajbl); ITUYECKUE

ACIICKTbI COBPCMCHHBIX HCCIICIOBAHUN B 6I/IOJ'IOFI/II/I, MCAUIIUHE, OHMOTEXHOJIOTNH

10

YMeHne co3iaBaTh COOCTBEHHBIE MUCHBMEHHBIE W YCTHBIE COOOIIEHHs, 0000mmast
Ouonoruueckyro  MHGOPMAIUMI0O M3  HECKOJbKUX  HCTOYHUKOB, TPaMOTHO

MCII0JIb30BaTh NOHATUHHBIN arnmnapar 6uoJoruu

11 KJIACC

NpOBepPsIeMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeHero 001mero 00pa3oBaHus

CdopmMupoBaHHOCTH 3HAHUM O MECTE U POJIM OMOJIOTMH B CUCTEME Hay4YHOT'O 3HAHUS
€CTeCTBEHHBIX HayK, B (OPMHMPOBAHUM COBPEMEHHOH €CTECTBEHHO-HAY4HOIl
KapTUHBl MHpa U HAYYHOI'O MHPOBO33PEHUS; O BKJIAJE POCCHUMCKUX M 3apyOeikHbIX
Y4€HBIX-OMOJIOrOB B pa3BUTHE OMOJIOTUY; QYHKIIMOHATBHON IPAMOTHOCTH YeIOBeKa

AJI pCHICHUA )KU3HCHHBIX 3a1a4

YMeHue packpbiBaTh COJEp)KaHUE OUOJIOrMYECKUX TEPMUHOB M TOHSATHI: BUJ,
MOMYJISIKSI, TEHO(MOHJ, SBONIONMS, IBMXKYLIHME CHIb ((aKTOpbl) HBOJIOLNH,
IpUCHOCOOJIEHHOCTh OpPraHU3MOB, BHMJ000pa30BaHUE, DSKOJIOTHYECKHE (HAKTOPHI,
DKOCUCTEMA,  IPOAYLEHTHl,  KOHCYMEHTBI, PpEOYLEHTbl, LENu  NUTaHUs,

9KOJIOTUYECKas MIpaMua, OuoreorieHo3, ornochepa

YMenue uznarate Ouojormueckue teopuu (dBosronnoHHas Teopus Y. lapsuna,
CHUHTETHYECKasi TEOpHsl 3BOJIIOLMHU), 3aKOHBI M 3aKOHOMEPHOCTH (3apOJIbILIIEBOIO
cxoactBa K.M. bapa, uepenoBaHus IJ1aBHbIX HalpaBlIeHUH U myTel sBosonnn A.H.
CeseproBa, yuenuss o Omochepe B.U. BepHanckoro), omnpenensiTb TpaHHUIBI UX

IMPUMEHUMOCTH K JKUBBIM CUCTEMaM

YMeHne BiIaJeTh METOJIaMH HAYYHOTO IIO3HAaHWs B Ouosiornu (HAOMIOICHHE H




OMMMCAHUC JKHBBIX CHUCTCM, IPOLCCCOB H SIBJIGHI/If/'I; opranuzanvsa U IPOBCIACHUC
OHOJIOrIYECKOro SKCIICPUMCHTA, BBIABUKCHUC T'UIIOTC3bI; BBIABJICHUC 3aBUCUMOCTH
MCXAY HCCICAYEMBIMU BCIWYMHAMMU, 00BsACHEHHE IMOJIYUYCHHBIX PE3YJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, Teopnﬁ M 3aKOHOB; YMCHHE ACJIaTh BBIBOJAbI HA

OCHOBaHUU IIOJyYEHHBIX PE3yJIbTATOB)

VYMeHue BbIIEIATh CYIIECTBEHHbIC MPU3HAKU CTPOEHUS] OMOJIOIMYECKHX OOBEKTOB:
BUJIOB, MONYJISIIMNA, MPOJYLEHTOB, KOHCYMEHTOB, PEAYyLEHTOB, OMOTCOICHO30B H
IKOCHCTEM;  OCOOECHHOCTH  IPOIECCOB  HACIEICTBEHHOW  M3MEHYHMBOCTH,
€CTeCTBEHHOro 0TOOpa, BUA000pa30BaHMs, NPHUCIIOCOOJIEHHOCTH OpPraHU3MOB,
NeMCTBUS PKOJOrMYECKUX (aKTOPOB Ha OPraHM3Mbl, EPEHOCA BELIECTB U IOTOKA
DHEPIHMM B DKOCHCTEMAX, AHTPOIIOICHHBIX M3MEHEHHMM B DJKOCHCTEMax CBOEH

MECTHOCTH, KPyTOBOPOTA BELIECTB M OMOTCOXMMHYECKHX IIUKIOB B Onochepe

YMeHue TpPHUMEHATH IIOJIYYCHHBIC 3HaHUS JUIS OOBSICHCHUS OHOJIOTHYCCKUX
MPOIECCOB U SABJICHUM, JUIi MPUHATHS MPAKTUYECKUX PEIICHUNA B MOBCEIHEBHOM
KU3HH B IEIIX oOecredeHus: Oe30MacHOCTH CBOETO 3JI0POBbS W 370POBBS
OKPY’KAIOIIMX JIFOACH, COOMIOIEHUST HOPM TPAaMOTHOTO TMOBEJICHUSI B OKpPYXKarolen
MPUPOTHON cpele; TMOHUMaHWE HEOOXOJMMOCTH HCIOIb30BaHUS JOCTHXKEHUM

COBpGMGHHOI’I Ouosorun AJI paiuOHAJIBHOTO ITPUPOAOIIOJIb30BAHUA

YMmenune pemiatb J3JICMCHTAPHLBIC OMOJIOrTYECKHE 3aga4d, COCTaBJIATh CXEMBI

MepeHoca BEIIeCTB U SHEPTUU B IKOCUCTEMaX (LIeMH MTUTAHMUS)

YMeHU€e BBIIOIHSITH na60paT0pHHe " MPaAKTUUCCKHUC pa6OTLI, CO6J'II-O,Z[8.TB ImpaBujia

npu paboTe ¢ yueOHbIM U JJAOOPaTOPHBIM 000PYAOBaHUEM

YMeHMe ~ KpUTHYECKHM  OIEHMBaTh M MHTEPIPETUPOBaTH  HMH(GOPMAIHIO
OMOJIOTHYECKOTO  COJEP)KaHUs, BKIIOYAIONIYI0 T[ICEBJIOHAYYHbIE 3HAHUS U3
pa3ianuHbIX uctouHukoB (CMU, HayyHO-TOMYJIsIpHBIE MaTepHalibl); paccCMaTpUBaTh
rI100aNbHble  SKOJOTMYECKHE MpOoOJIeMbl COBPEMEHHOCTH, (OPMHUPOBATH IO

OTHOIICHHIO K HUM COGCTBCHHyIO IIO3UIIHIO

10

YMeHne co3gaBaTh COOCTBEHHBIE NMHUCHMEHHBIE M YCTHBIE COOOIIEHMs, 00001mas
Ononornveckyro  MHGOPMAIMI0O W3  HECKOJIbKUX  HCTOYHUKOB, TPaMOTHO

MCIIOJIb30BaTh OHATUHHBIN anmnapat OMoJI0THI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KITACC

Kon

IIpoBepsieMblii 3JIEMEHT COEePKAHUS

buonorus kak Hayka

1.1

buomoruss — Hayka o xuBOH mnpupoze. Pomp Ouonoruu B (HOpMHUpPOBaHHUU

COBPEMEHHOM Hay4HOU KapTuHbI MUpa. CucTemMa GMOJIOTHYECKUX HAYK

1.2

2.1

2.2

3.1

MeToapl TO3HAHUS JKMBOM MpUpOAbl (HAOMIOAEHHE, SKCHEPUMEHT, OMNHCAHHE,

HU3MCPCHUC, KJIaCCI/ICbI/IKaLII/ISI, MOACINPOBAHUEC, CTATUCTUYCCKAs 06pa60TKa I[aHHLIX)
JKuBble cucTeMbl U UX OpraHu3anusa

XKusble cuctembl (OmocucTeMbl) Kak IpeaMeT u3yudeHus Ouosioruu. CBoiicTBa
OMOCHCTEM M UX pazHooOpa3ue

YpoBHM OpraHuzalMu OHOCHUCTEM: MOJIEKYJIIPHO-TEHETHUUYECKUH, KJIETOUYHBIH,
OpTaHU3MEHHBIH, MOIMYJIIIUOHHO-BUIOBOH, SKOCUCTEMHBIH, OMOC(epHBIi
XHWMHMYECKUH COCTAB U CTPOEHUE KIIETKH

XHMMHUUYECKUH  COCTaB  KIETKM. XHUMHUYECKHE JJIEMEHTBl:  MaKpOJJIEMEHTHI,

MHKPOIJICMECHTEI. Bona N MUHCPAJILHBIC BCIICCTBA. qDYHKIII/II/I BOABI U MUHCPAJIBHBIX

BCIICCTB B KIICTKC. HozmepncaHHe OCMOTHYECKOT0 OajaHca

3.2

3.3

benku. CoctaB u crpoeHune O€nKkoB. AMHHOKHCIOTBI — MOHOMEpHI OEJKOB.
He3ameHuMble U 3aMeHUMbIE aMHUHOKUCIOTHI. AMHUHOKHUCIOTHBIA cOCTaB. YpPOBHHU
CTPYKTYypbl ~OenKkoBOH  MousieKynbl (IE€pBUYHAs, BTOpPUYHAs, TpETUYHAs U
YeTBEpTUYHAsl CTPYKTypa). XHUMHUEcKHe cBoWicTBa OenkoB. buonornueckue
¢GyHKIUN OEIKOB.

®depmeHTHl — Ouonormueckue KaTtanuzaTopbl. CTpoeHue ¢GepMeHTa: aKTUBHBIN
HeHTp, cyOcrtpatHas cnenuduuHocth. Kodepmentsl. Butamuubel. Otnuuuns

(hepMEeHTOB OT HEOPTAHMUECKUX KaTaIH3aTOPOB

VYraeBoasl: MOHOcaxapuibl (TiIIOKo3a, pubo3a M Je30kcupr0o03a), AUcCaXapHibl
(caxapo3a, JaKTO3a) ® TOJWcaxapuabl (Kpaxmaja, TJIWUKOTeH, IEJUII0JI03a).
Bronornveckne GyHKINN YTIIEBOIOB.

Jnuapl: TpUTIHLEPUIs], cTepouisl, Gochomunuasl. ['uapopunbHo-ruapododHbIe
cBolicTBa. bromornveckne ¢yHkumu munumoB. CpaBHEHHE YTIIEBOJOB, OEIKOB U

JIMIIUA0B KaK HCTOUYHHUKOB SHEPTHUU

3.4

Hyxkneunossie xucnotel: JJHK m PHK. HykieoTtunbpl — MOHOMEpBI HYKJIEHHOBBIX
kuciot. Crpoenue u pyukiuu JJHK. Ctpoenne u dynkunu PHK. AT®: ctpoenue u
byHKIIUN

3.5

Murtonorus — Hayka o kietke. Knerounast reopus. MeToapl H3y4eHHsI KIIETOK




3.6

Knerka kak nenoctHas >xuBas cucremMa. OOLIME NPU3HAKU KIETOK: 3aMKHYyTas
Hapy>kHas MeMOpaHna, MoJsiekyJibl JIHK kak reHeTHueckuii annapar, CuCTeMa CHHTEe3a

Oeka

3.7

3.8

Tunel KJIETOK: 3yKapuOTHYeCKas W mpokapuotuyeckas. OCOOEHHOCTH CTPOCHUS
MpoKapuoTHueckoi  kiueTku.  Kierounas  creHka  Oakrepuil.  CTpoeHue
SYKapUOTHYECKON KiIeTKHM. OCHOBHBIE OTJIMYUS PACTUTEIBHOW, >KUBOTHOM U

IprOHON KIIETKU

[ToBepXHOCTHBIE CTPYKTYPBI KJIIETOK — KIIETOYHAS CTEHKA, TJIMKOKAIIUKC, UX (DYHKITUH.
[Tna3marndeckas memOpana, e€ cBoiictBa U pyHkiuu. [{uToruiasma u e€ opraHouIbI.
OnHoMeMOpaHHbBIE OpPraHOUABl KJIETKU: dHaoIuIazmaTudeckas cerb (DI1C), ammapar
l'onpmxu, mu3ocombl. [lomyaBTOHOMHBIE OPraHoMibl KJIETKH: MHUTOXOHJPUH,
mactuabl.  IIponcxokneHne  MUTOXOHIpUM W IIAaCTUA. Buabl  miiacTu.
HememOpaHHBIE OpraHOWABI KJICTKH: PHOOCOMBI, KJICTOYHBIM IIEHTpP, PECHUYKH,

JKTYTUKH. (DYHKI_II/II/I OpraHoua0B KJICTKH. Bxrouenus

3.9

SAnpo — perynaropHblii LeHTp KieTku. CTpoeHue sapa: saepHas 000J0uKa,

KapuoIuiasMa, XpoOMaTuH, AJAPbIIIKO. XpOMOCOMLI

3.10

4.1

TpchnopT BCIICCTB B KJIICTKC
)KI/BHGJICHTCJ'ILHOCTB KJIICTKHU

OOmen BemiecTB, WM MeTa0ONM3M. AcCCHUMHIALUA (TUIACTHYECKU OOMEH) U
TUCCUMMIISALIMS (SHEPreTH4YecKhii oOMeH) — JIBeé CTOpPOHBI €AMHOrO MpoIllecca
Metabonu3ma. Tumbl oOMeHa BelIecTB: aBTOTPO(HBIA M reTepoTpodHbIA. Poib

(bepMeHTOB B 0OOMEHE BEIIECTB U MPEBPAIICHUH SHEPTUU B KIIETKE

4.2

®dortocunre3. CBeroBass U TemMHOBasi (a3bl doTocunte3a. Peakmuum QorocunTesa.
O¢ddexTuBHOCT, (oTOCHHTE3a. 3HaueHuWe (GOTOCHHTE3a ISl KU3HU Ha 3emIe.
Brnusnue ycnoBuih cpeapl Ha  (POTOCHMHTE3 U CIOCOOBI  TIOBBIIICHHS] €rO
MIPOYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.

XeMocuHTe3. XeMOCHUHTE3UpYIoNe OakTeprun. 3HAYCHHE XEMOCHUHTE3a ISl KU3HU

Ha 3emiie

4.3

4.4

DHepreTUYecKuii OOMEH B KJETKe. PaclieruieHne BeIIeCTB, BBIIEIECHUE U
aKKyMYJINPOBAaHHE SHEPTUU B KJIETKE. DTarmbl dJHEPreTudeckoro oomMena. [ mukonms.
bpoxenune u ero Buael. KucnopomHoe okuciaeHUE, WIM KIETOYHOE JbIXaHUE.

O} heKTHBHOCTH DPHEPTETUIECKOTO OOMEHA

Peakniun matpuunoro cuuTe3a. I'enernueckas mHpopmanms u JIHK. Peammzanus
TeHEeTHYEeCKON WHpoOpMaMu B KJIeTKe. [ eHEeTHYeCKMid KO W €ro CBOMCTBA.
Tpanckpunumss — marpuunblii cuHte3 PHK. Tpancnmsmus — OuocunTe3 Oernka.

KoaupoBanue amuHokuciot. Poss pubocom B 6GuocunTese Oenka

4.5

Heknerounsle ¢opmbl ku3HM — BHpychl. McTtopus otkpeitusi BupycoB (.M.




5.1

NBanoBckuii). OcOOCHHOCTH CTPOSHUS W JKU3HENCATEIHHOCTH  BHPYCOB.
bakrepuodaru. bone3Hu pacTeHuil, )KUBOTHBIX M YEJIOBEKA, BEI3LIBAEMBIC BUPYCAMHU.
Bupyc nmmynonedunura yenoseka (BUY) — Bo3oyaurens CIIM/la. [Tpodrmmaktuka

pacnpocTpaHeHUs] BUPYCHBIX 3a00JeBaHUM
Pa3zmHOXeHMe U MHAUBUAYAIbHOE pa3BUTHE OPraHU3MOB

Kiterounslii MK, Wiv KU3HEHHBIA UK KiIeTku. MaTepdasza u murtos. [Iporeccsl,
npoTekaromue B uHTepdase. Permkamus — peakius marpuunoro cunresa JJHK.
Crpoenue xpomMocoM. XpOMOCOMHBIM Ha0op — KapuoTHm. JIUTUIOMAHBIA U
TalIONIHBI  XPOMOCOMHBIE HaOophl. Xpomatuibl. LluTonmormveckre OCHOBBI
Pa3MHOKEHHUS U UH/IMBUIYAIbHOTO PA3BUTHSI OPTaHU3MOB.

Henenue knerku — muto3. Cragun murto3a. [Ipouecchl, npoucxoasiye Ha pa3HbIX

CTaIUSIX MUTO3a. BHOJIOrHUeCKU CMBICII MHUTO3a

5.2

5.3

@opMbI pPa3MHOXKEHHUS OpPraHM3MOB: Oecronoe W mosioBoe. Buasl Oecmonoro
Pa3MHOXKEHHUSI: JCJIICHHE HAJBOE, IIOYKOBAHUE OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BETreTaTHBHOE pa3MHOXeHHE. VCKycCTBEHHOE KIOHUPOBaHUE
OpPraHU3MOB, €TI0 3HaYEHHE VISl CETIEKIIUU

[TonoBoe pa3MHOKEHHE, €T0 OTJIIMYHUS OT OECTIONOTO.

Metios. Ctaauu meiiosa. [Iporeccel, mpoucxosiiue Ha cTaausx Meiosa. [loBenenue

XpoMocoM B Meno3e. Kpoccunrosep. bronaornyeckuii cCMbICI U 3HaYEHUE MEN03a

5.4

5.5

l'ameTorene3 — mportecc 00pa3oBaHUsI TMOJOBBIX KIETOK Y JKMBOTHBIX. [lonoBbwie
JKEJIE3bl: CCMCHHUKU U ANYHUKH. O6paBOBaHI/IC H Ppa3BUTHC IMOJIOBBIX KJICTOK — raMeT
(cmepmaTo3ouy, siflieKneTka) — cruepMarorene3 u ooreHe3d. OcoOEHHOCTH CTPOEHUS

SIMIIEKIIETOK U ciepmaro3ouioB. OmnonotBopenue. [lapreHorenes

WuauBuyanbHOE pa3BUTHE (OHTOTEHE3). DMOPHOHATIBHOE pa3BUTHE (IMOPUOTEHE3).
Otanbl SMOPHOHANBHOTO PAa3BUTHS Y TO3BOHOYHBIX JKMBOTHBIX: JpoOJeHue,
racTpyJsus, OPTaHOTEHE3. [TocTamOpuoHampHOE pa3BuUTHE. Turnbl
MOCTAMOPUOHAIBHOTO Pa3BUTHS: MIPsIMOE, HENpPIMOe (JIMYMHOYHOE). Biusinue cpenbl
Ha pa3BUTHE OPraHU3MOB; (PaKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHbIE YPOJICTBA.

Pocr u pasButne pacteHnii. OHTOT€HE3 IIBETKOBOTO PACTEHHUs: CTPOCHUE CEMEHHU,

CTauu pa3BUTUA

HaCJ'Ie,HCTBeHHOCTI) U USMCHYUBOCTb OPTaHU3MOB

6.1

[Ipeamer n 3amaum reHetuku. Vcropust pa3BUTHS T€HETUKH. Bkiaa pocCHUCKUX U
3apyOeKHBIX ~ y4€HBIX B  pa3BUTHE  TE€HETHMKH.  MeToabl  I'eHETUKHU
(TMOpUIOTOTUYECKUHA, LUTOT€HETHYECKHU, MOJIEKYJISIPHO-TEHETHUECKUH ).
OcCHOBHbBIE TE€HETHMYECKHE MOHATHA. ['€HeTHueckas CHUMBOJIMKA, HCIOJb3yeMas B

CXEMax CKpeIIMBaHMI

6.2

3aKOHOMEPHOCTH HACIEIOBAaHMUSl TPU3HAKOB, YyCTaHOBJIEHHbIe [. Mennaenem.




MoHnorubpuiHoe CKpeuMBaHue. 3aKOH €AMHOO0Opa3usi THUOPUAOB  IEPBOTO
nokosieHus1. [lpaBmwiio noMuHupoBaHMs. 3aKOH pacLIeIUIeHUs NMpU3HaKkoB. ['unoresa
yuCcTOTHI rameT. [loHOe U HenmoIHOEe TOMUHUPOBAHUE.

JurubpugHoe CKpeliMBaHue. 3aKOH HE3aBUCUMOTO HACJIEOBaHUsS IPU3HAKOB.
[{uToreHeTueckue OCHOBBI JAUTMOPUIHOIO CKpEIIMBAaHMS. AHaIM3UPYIOLIEE
ckpeuuBaHue. Vcronb30BaHUE aHAIU3UPYIOLIErO CKPELUIUMBAHUS Ul ONPEICICHUS

reHoTHIa ocoon

6.3

CueruieHHoe HacnenoBaHue mpu3HakoB. Pabora T. Moprana mo cuemnjeHHOMY
HaclleIoBaHHIO reHoB. HapylueHue cuensieHust FeHOB B pe3yJIbTaTe KPOCCHHIOBEPA.
XpoMOCOMHas TeOpHsl HACIEICTBEHHOCTH. | eHeTuYecke KapThl.

I'enetnka nona. XpOMOCOMHOE OIpeAeNeHHE Ioya. AyTOCOMBI M  IOJOBBIE
XPOMOCOMEI. I'omorameTHble M rereporaMeTHbIC OpPraHu3MBbI. HaCJICIIOBaHI/Ie

IIPU3HAKOB, COCIINICHHBIX C I10JIOM

6.4

N3meHunBoCTh. Buibl N3MEHYMBOCTU: HEHACJIEICTBEHHAs U HacleACTBeHHas. Poib
cpeAbl B HEHACIEICTBEHHOW WM3MEHYMBOCTU. XapaKTepUCTHUKA MOIUGPUKAIIMOHHON
M3MEHYMBOCTH. BapuanvoHHBIM psig M BapuanuoHHas Kpusas. Hopma peakuun
npu3Haka. KoinuecTBEHHbIE M KAa4eCTBEHHBIE IPU3HAKA M MX HOPMA DPEaKLHH.

CBoiicTBa MOIU(PHUKAIIMOHHON U3MEHYMBOCTH

6.5

HacnencrBennast, wWiaM  T'€HOTHIIMYECKas, M3MEHYMBOCTL. KomOMHATHBHAS
M3MEHYUBOCTh. Meio3 © TONOBOM Tpolecc — OCHOBA KOMOMHATHBHOMU
W3MEHYUBOCTH. MyTallioHHas M3MEHYMBOCTh. Kiaccudukaius MyTaluii: TeHHbIE
XpPOMOCOMHBIE, TeHOMHBIEC. HacToTa W MpUYMHBI MyTanuil. MyTtareHHbie (aKkTOpPHI.

3aK0oH TOMOJIOTHYECKUX PsIIOB B HacleACcTBeHHOU n3meHunBoctr H.M. BaBunosa

6.6

I'enetuka venoseka. Kapuorun yenoBeka. OCHOBHBIE METO/bI T€HETUKHU YEJIOBEKA!
TreHeaIOTUYECKHH, OJIM3HEIIOBBIH, IIUTOT€HETUYECKU, OMOXUMUYCCKHI,
MOJIEKYJISIPHO-T€HETHUECKU . CoBpeMeHHOe onpeerIeHue TCHOTHIIA:
MMOJTHOTEHOMHOE CEKBEHUPOBAHHWE, TC€HOTUIIMPOBAHWE, B TOM YHCJE C TOMOIIBIO
[T11P-anamu3a. HacineacTBeHHbIC 3a00JIeBaHUs YeIOBeKa: TeHHBIC 00JIC3HH, OOJIC3HU
v HACJICACTBEHHOMN MPEAPACIIONOKEHHOCTHIO, XPOMOCOMHBIE 0OJIe3HM.
ComaTnueckue W TeHepaTuBHbIE MyTanuu. [IpuHIMMBI 310poBOTO 00pa3a »KU3HHU,
JUArHOCTHKH, NPOQUIAKTUKKA U JICUEHUsS TIeHeTH4ecKux OonesHed. Menauko-
TEHETUYECKOE  KOHCYJIBTHPOBAaHWE. 3HAYCHHWE  MEIUIMHCKONM TEHETHKH B

NpeaAOTBPAIICHNUU U JICHCHUU I'CHCTHUYCCKUX 3a00JIeBaHUI YeI0BEKa

Cenexiust opranu3MoB. OCHOBBI OMOTEXHOJIOTHHI

7.1

Cenexuus Kak HayKa U IpoLecc. 3apoXACHUE CEIEKLIUU U JOMECTHKALUSA. YUeHue
H.M. BaBwioBa 0 ueHTpaXx MPOMUCXOXKIEHUS W MHOTooOpasus KyJbTYPHBIX

pacteHuil. LIeHTpbl TPOUCXOXKICHUS JOMAITHUX KUBOTHBIX. COpT, MOpoJIa, TaMM

7.2

CoBpeMEHHBIE METOJbl CENEeKIIMU. MacCoBbId M WHIWBUAYAIbHBI OTOOPHI B




7.3

CEJIEKIIMM pacTeHU u KUBOTHbIX. OIllEHKa 3KcTepbepa. bimM3kopoacTBeHHOE
cKpeuBanue — uWHOpuauHT. Yucras muuus. CKpeUMBaHWE YHCTBIX JIMHHU.
I'erepo3uc, niau rubpuaHas cuina. HepoJICTBEHHOE CKpellMBaHUE — ayTOpPUAMHI.
Otnanénnas rubpuanzanus U e€ ycrnexu. VIcKycCTBEHHBI MyTareHe3 M MOoJyYyeHHe

MOJIMILIONO0B. JIOCTHKEHMSI CEIEKIIMU PACTEHUH, )KUBOTHBIX U MUKPOOPIraHU3MOB

buorexHonorus Kak oTpaciab IPOU3BOACTBA. ['€eHHAs MHXKEHEpUA. DTallbl CO3aHUs
pexomOunantHOW JIHK u TpaHcreHHBIX opranu3moB. KierouHas HHXXEHEpHS.
Kiterounsle KynbTypbl. MUKpPOKIOHAIIBHOE pa3MHOKEHUE pacTeHui. KinoHupoBanue
BBICOKOIIPOJYKTUBHBIX CEIbCKOXO3AMCTBEHHBIX OPIaHMU3MOB. OKOJOTMYECKHE U

studeckue mpodnemsl. MO — reneTndecku MOIUGUITUPOBAHHBIE OPTraHU3MBI

11 KIIACC

Kox

IIpoBepsieMblii 3JIeMeHT copepPKAHUS

DBOJIOLMOHHAS OUOJIOTUS

11

1.2

DBOJIOIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CeuperenncTBa 3BomoNHHA. [laneoHTONOTHYECKHE: TIOCIE0BATEIEHOCTD TTOSBICHUS
BUJIOB B MAaJIeOHTOIOTUIECKON JIETOTIUCH, MePEXO0/IHbIC (bopMBI.
buoreorpaduueckue: cxoacTBo u paznuuue GayH U QIop MaTepUKOB U OCTPOBOB.
DOMOpHONOTHYECKHEe: CXOACTBA M pa3Nu4usi OSMOPHUOHOB  pa3HBIX  BHJIOB
IIO3BOHOYHBIX. CpaBHI/ITCHBHO-aHaTOMI/I'-IGCKI/ICI T'OMOJIOTMYHBIC, aHAJIOIM4HBbIC,
pyIMMEHTapHbIE OpraHbl, aTaBU3MbL. MOIEKYIIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXaHU3MOB HACJICACTBECHHOCTHU U OCHOBHBIX MeTa0OIMYECKUX HYTGI\/’I Y BCEX

OpraHnu3MoB

OpomonmonHas teopus Y. JlapBuHa. [Ipeanocbuiku BO3HMKHOBEHMS JapBHUHHU3MA.
JIBUoKyIIMe Cuibl SBOJIOUMU BUAOB MO JlapBUHY (M30BITOYHOE PAa3sMHOXKEHHUE MPHU
OTPaHUYEHHOCTH  PECYpCOB, HEONpenenE€HHas W3MEHYMBOCTh, Oopbba  3a

CYIIIECTBOBAHHE, €CTECTBEHHBIN OTOOD)

1.3

1.4

Cunrernueckast Teopust osBomounn (CTD) ©  OCHOBHbIE €€ TIOJIOKEHUS.

MI/IKpOE)BOJ]IOI_[I/ISL HOHyHSIL[I/ISI KakK ¢AMHKUIa BUAAa U 3BOJIFOITNHA

JIBrokytue cuiibl ((pakTopbl) IBOJIIONMH BUAOB B pHUpoae. MyTallMOHHBIN mpolece
U KOMOMHATHUBHAs M3MEHUYMBOCThb. [lomynslunOHHBIE BOJHBI M Jpel( TEHOB.
W3onsauus u murpanus. EcrecTBeHHBI 0TOOp — Hanpapisiomuil (akTop SBOIIOIUH.
®opMBbI €CTECTBEHHOTO 0TOOPA.

[TpucnocoOaeHHOCTh  OPraHU3MOB  KaK  pe3yiabTaT  3BOJIONMU.  [Ipumepsl

MPUCIIOCOOJICHUH y OpraHn3MoB. ApoMopG03bl M HAHOATATI TAIIUH.




1.5

Bun u Bunoo6pazoBanue. Kpurepun Buma. OcHOBHBIE (hOpPMBI BHI000pa30BaHU:

reorpa(bnquKoe, 9KOJIOTHYECKOE

MaKpOBBOJ'IIOHI/Iﬂ. (DOPMBI OBOJJIOIINH: (bHHCTPI‘ICCKaH, JUBEPIreHTHAasd,

KOHBEpIreHTHasi, napasiensHas. HeoOparuMocTs 3BononMU

Bo3HUKHOBEHME U pa3BUTHE KU3HU Ha 3eMIle

2.1

JloHayuHbple TPEACTABICHUS O 3apOXKICHHM KU3HM. HayuyHble rumoressl
BO3HMKHOBEHHUS JKM3HM Ha 3emje: alOuoreHe3 U maHcnepMus. XHUMHAYECKas
SBONIOLHUS. ODKCHEPUMEHTAIIbHOE  MOJATBEPKACHHUE XUMUYECKONM  SBOJIOLIMH.
Hauanpabie stambl Ouosormveckoil sBomronuu. ['mmoresa PHK-mupa. Ilepswie

KJICTKHU U UX 3BOJIFOIIUA. q)OpMI/IpOBaHI/IC OCHOBHBIX I'PYIIII )KUBBIX OPraHU3MOB

2.2

PasButne xu3Hu Ha 3emse 1o spam M nepuonaMm. Karapxeil. Apxelickas u
nporepo3oiickas odpel. [lanmeosoiickas 3pa U €€ TepHoAbl: KEeMOPUHCKHIA,
OPJIOBUKCKHW,  CWIYPUWCKHM, JEBOHCKUM, KaMEHHOYTOJIbHBIM,  IEPMCKHUM.
Me3so30licKkas 3pa 1 €€ NepuoIbl: TPUACOBBIN, FOPCKUA, MEJIOBOM.

Kaiino3zoiickast spa u €€ nepuo/bl: MajeoreHOBbI, HEOT€HOBBIM, aHTPONOTCHOBBIH.
XapakTepucTUKa KiIMMaTa M TeO0JOrM4ecKuX mporeccoB. (OCHOBHBIE 3Tarlbl
SBOJIIOIIMM PACTUTENFHOTO M JKMBOTHOTO Mupa. ApoMopdo3bl y pacTeHUdl u

KHUBOTHBIX. HOHBJ’[CHI/IC, PACUBET U BBIMUPAHUEC I'PYIIIT )KUBBIX OPraHU3MOB

2.3

2.4

Cucrema OpraHM4YecKOro MHpa KakK OTpakeHue HBoJouud. OCHOBHBIE

CUCTCMATUYCCKUC I'PYIIIBI OPIraHU3MOB

OBonronus 4YenoBeKa. AHTPOIOJIOTHMsS Kak Hayka. Pa3BuTHe IpencTaBiIeHHM O
MIPOMCXOXACHUN YeJoBeka. MeToapl u3ydyeHus aHTpomnoreHe3a. CxoacTBa U
pa3nuuus 4eI0BEKA U )KUBOTHBIX. CHCTEMATUUECKOE MOJIOKEHHUE YEIIOBEKA.

JBuwxkyue cuibl (pakTopbl) aHTpororeHesa. HacriencTBeHHass M3MEHYUMBOCTh U
ecTecTBeHHbII 0TOOp. OOIIecCTBEHHBIN 00pa3 KU3HH, U3TOTOBICHUE OPYIUH TpyAa,

MBIINIJICHUE, PC€Yb

2.5

2.6

OCHOBHBIE CTAaIMM W BETBU DHBOJIIOIUU YEJIOBEKA: aBCTPAJONMUTEKH, YenoBek
yMenbli, YenoBek npaMoxoadiui, Yemosek HeanaepranbCkuii, YeoBek pa3yMHbIN.
Haxonkn ~ uWckomaeMbIX ~ OCTaHKOB,  BpeMsi  CYIIECTBOBaHHUSA,  00JIacTh

pacnpoCTpaHCHUA, 00BEM TOJIOBHOTO Mo3ra, 06p3.3 JKHU3HH, Opyaud

YenoBeueckue pacel. OCHOBHBIE OOJIBIIME pPAChl: €BpoIeoUHas (eBpaszuiickas),
HETpO-aBCTpaNOWIHAs (SKBATOpUATIbHAS ), MOHTOJIOUAHAS (A3MaTCKO-aMEPHUKAHCKAs).
YepTbl MPHUCIIOCOOICHHOCTH TIPEACTABUTENCH YEIOBEYECKHX pac K YCIOBUAM

cymectBoBanus. EquHcTBO uenoBeueckux pac. Kputnka pacuzma

OpranusMsbl 1 OKpy’Karolas cpeaa




3.1

DKOJIOTHSl Kak Hayka. 3aJadyd U pas/elibl 3KOJOTUU. METOJbl 3KOJOTUYECKUX
UCCIICIOBAaHMA. DKOJIOTUYECKOe MHUpPOBO33peHue. Cpeapl OOMTaHUS OpPraHU3MOB:

BOAHAsA, HA3CMHO-BO3AyllIHAsA, TIOYBCHHAA, BHYTPUOPraHU3MCHHAA

3.2

Okonorndyeckue  (akropel.  Knaccupukanus — 5KOIOTHYECKHX  (PaKTOPOB:
abmoTnueckne, OHMOTHYECKHE M AaHTPONOreHHbIe. JIeHCTBHE HKOJOTMYECKUX

(haKkTOpOB HA OPTAHU3MBI

3.3

AbGunornueckue (HakToOpel: CBET, TEMIepaTypa, BIAKHOCTb. DOTOMEPHOAN3M.
[IpucnocoOnenust  opraHu3MoOB K  JeMcTBUIO  abuoTHyeckuX  (haKTOpPOB.

buonornueckue puTMsl

3.4

3.5

bruotnueckne Qakropbl. Buasl OHOTHUECKHMX B3aMMOJEHCTBHIA: KOHKYpPEHIIHS,
XMIIHUYECTBO, Mapa3uTH3M, MyTyalu3M, KOMMEHCaIM3M (HaxJeOHHUYECTBO,
KBapTUPAHTCTRBO), aMEHCAJIN3M, HEUTPAIU3M. 3HaueHue OMOTHYECKHUX
B3aUMOJICHCTBUHN IS CYIIECTBOBAHUS OPTaHU3MOB B IIPUPOTHBIX COOOIIECTBAX

DKOJIOTUYECKHE XapaKTEPUCTUKU NOMyssiiui. OCHOBHbBIE NOKA3aTENN MOITYJISIUU:
YHUCJIEHHOCTh, IUIOTHOCTb, POXJAEMOCTb, CMEPTHOCTb, IIPUPOCT, MHUIPALUS.

JInHaMyKa YUCIIEHHOCTH NOIYJISLNN U €€ PeryJisiius

Coo011ecTBa 1 DKOJIOTHYECKUE CUCTEMBI

4.1

CooOmiectBo  opranu3smMoB — OuoreHo3. CTpykTypel OHOLieHO3a: BHJI0OBasi,
IPOCTpaHCTBEHHas, Tpoduyeckas (muiueBas). Bwuabl-nomuHantel. CBsi3u B

OnoleHo3e

4.2

Dkosorudeckre cuctemsl (3kocuctemsl). [lonstre 00 s3xocucreme u OGHOreoLEeHO3E.
OyHKIMOHANBHBIE  KOMIIOHEHTBl ~ 3KOCHUCTEMBI:  HPOAYLEHTHl, KOHCYMEHTHI,
penyueHTsl. KpyroBopoT BemeCTB W MOTOK SHEPTHU B IKOcUcTeMe. Tpoduueckue
(nmumieBble) ypoBHM dKocucTeMbl. [IumieBbie nenu U cetd. OCHOBHBIE MOKa3aTeNn
9KOCHCTEMBI: Ouomacca, MPOAYKIUSA. OKOJIOTWYECKHE MHUPAMUABL: MPOAYKIIHH,
YHUCIEHHOCTH, Onomacchl. CBOICTBa 3KOCHCTEM: YCTOMUMBOCTH, CaMOPETYJIAIMS,

pa3zButue. Cykueccus

4.3

[IpupoHbIE 3KOCHUCTEMBI. DKOCUCTEMBI O3€p M pEK. DKOCUCTEMA XBOMHOIO WIH
LIMPOKOJINCTBEHHOTO JIECa.

AHTpPOIOTE€HHbIE 3KOCHUCTEMBL. ATpPOIKOCUCTEMBI. Yp603KOCHCTEMBL.
Buonorunueckoe n X03HCTBEHHOE 3HAYCHHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.
buopaznooOpazue kak (dakTtop ycroWumBocTH  dKocucteM. CoxpaHeHue

OMO0JIOTNYECKOTo pazHooOpa3us Ha 3emiie

4.4

VYuenue B.U. Bepuaackoro o 6mocdepe. ['panuiibl, coctaB u cTpykTypa Ouochepsl.

Kusoe BemectBo u ero ¢ynkmun. OcoOeHHOCTH OMOcdepsl Kak TII00aIBHON




9KOCUCTeMBbI. JlMHamMu4Yeckoe paBHOBeCHME U oOOpaTHas CBsi3b B Ouocdepe.
KpyroBopoThl BelIecTB U OMOTCOXMMHUYECKUE IIMKIIBI 3JIEMEHTOB (yriepo/a, a3oTa).

3oHanpHOCTH OrOchepsl. OCHOBHBIE OMOMBI CYIITH

4.5

UYenoBedectBo B Omochepe 3emin. AHTPOIOTrCHHBIE W3MEHEHHS B Omocdepe.
['moGanbpHBIC SIKOJOTUYECKHUE TPOOIESMBI.
OcHoBa panroHaIbHOTO YIPABICHUS MPUPOTHBIMU PECYPCaMU U UX UCIIOJB30BaHUE.

JlocTuxenust OMOJIOTUN U OXpaHa IPUPO/IbI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

«  buonorus, 10 xknace/ B.B.ITaceunuk, M3narensctBo «IIpocBemnienner»
«  buonorus, 11 kiace/ B.B.I1aceunuk, U3narensctBo «IIpocBemennes

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. «EauHOE 0KHO J0CTYyIa K 00pa3oBarebHBIM pecypcamy» http://windows.edu/ru
2. «Ennnas koutekius mudpoBbIX 00pa3oBaTeIbHBIX pecypcoBy hitp://school-collektion.edu/ru

3. «DenepanbHblil EHTP UHPOPMAIIMOHHBIX 00pa3oBaTeNIbHBIX pecypcoB» http://fcior.edu.ru
http://eor.edu.ru

4. Karanor o0pa3oBatenbHbIX pecypcoB cetn MurepHer s mkonsl http://katalog.iot.ru/

5. Metodkabinet.eu: uapopmanronso-meroandeckuii kabuner http://www.metodkabinet.eu/

6. Karanor o0pa3oBatenbHbIX pecypcoB cetu «uTeprer» http://catalog.iot.ru

7. Poccuiickuii oOpa3zoBartenbHbIi mopTai hitp://www.school.edu.ru

8. ITopran «Poccuiickoe obpaszoBanue http://www.edu.ru

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

bubnuoreka IOK https://lesson.academy-content.myschool.edu.ru/06/05

Yuuepcanbhas oudauotexa [JOK  https://www.gosuslugi.ru/landing/edu-content
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