rocy1apcTBeHHoOe 010/:KeTHOe 00pa3oBaTe/ibHOe yupe:xaeHnue Camapckoi
00J1acTH cpeHsisi 001e00pa3oBaTeIbLHAS HIKO0JIA ¢. XHJIKOBO
MYHMIMNAJAbHOro paiiona Kpacuosipckuiit Camapckoii 00J1actu

I'bOY COII c. Xuakoso

«PaccmoTpeHo» «IIpoBepeHo» «YTBEPKIAI0»
Ha 3acenanuu yuurenei 3aMecTuTeNb JUPEKTOpa Hupexrop I'bOY COII
€CTECTBEHHOHAYYHOTO no YBP ¢. XUJIIKOBO
UK IIpoceupona C.A. Cemun A.M.
PykoBogutens MO [Tpuxa3z Ne 120/1-on1
Bamuynosa T.H.  «30» aBrycra 2023r. ot «30» aBrycra 2023r.
ITporoxom Ne 1
0Tp «30» aBrycra 2023r. O=reOY COoUl
C.XUNKOBO,
CN=AnekcaHap
MuxannoBuy
CemuH,
E=so hilk sch@sa
PABOYAS ITPOT'PAMMA mara.edu.ru
‘l ‘\ 00ce2f9r82570e2ae
[Tpenmer (kypc): buosorns (6a30BbIH YPOBEHB) 4
2023-08-30 13:29:
Kmacc: 10-11 kmacchl 20

KonngectBo yacoB no yue6Homy rurtany 10 ki. —34 9., 11xi. - 34 gy B rop, 10 k. -1 4., 11 k1. -1

4. B Hesenmto (0a30BbIid YpPOBEHB)

CocraBiena B coorBercTBUH ¢ DenepanbHON pabodeld mporpaMMoil 1Mo y4yeOHOMY TMpenMeTy
«buonorusn»

CocraBurens: yuntenb_Ononorun MownceeBa BukTopus AleKcaHIPOBHA
Y4yeOunkmu:

Astop: ITaceunuk B.B., Kamenckuii A.A., PyonoB A.M. u npyrue /ITox pen. Ilaceunuka B.B.,
AxmmmonepHoe obmectBo «M3narenscTBo «IIpocBemenne»

Aradonona U.b.,Cusornazos B.l.ba3zoBsiii ypoBens 11 kmacc AO"U3narenscTBo.
"IIpoceemenue",2020

Haumenosanue: bruogorus 10 knacc, buomorus 11 kmacc

WznarennsctBo, rox: «IIpocsentenue», 2023 roxa

¢. XmnkoBo, 2023 r.



IHOACHUTEJIBHASA 3AIINCKA

[Ipu paspaboTke mHporpaMmbl MO OHOJIOTMU TEOPETHUECKYIO OCHOBY IS
OTIPEJICIICHHS TTOX0J0B K (POPMUPOBAHUIO COACPKAHUS y4eOHOTO MpeaMera
«buosorus» coctraBWIM: KOHIENTyalbHble TmojoxkeHus @PIroC COO o
B3aUMOOOYCIIOBJIEHHOCTH  IIeJIeH, COJIepXKaHus, pe3yJIbTaToB OOy4YeHUs U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, TTOJIOKEHUS 00 OOITUX MENIX U
MPUHITMIAX, XapaKTePU3YIOMUX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHETrO
obmero oOpa3oBanusi B Poccuiickoit @Denepanuu, a TakKe TMOJOXKEHUS O
cnerupuke OMoJIOTHH, € 3HAYCHUH B MTO3HAHWU KHBOU MPUPOJLI U 0OCCIICUCHHUH
CYIIECTBOBAaHUS 4esloBeYecKoro oobiiectBa. CorjacHO Ha3BaHHBIM MOJIOKEHHSIM,
OTIpe/IeICHBl OCHOBHBIC (DYHKITMH MPOTPaMMBbI IO OUOJIOTHH U €€ CTPYKTYpaA.

[Iporpamma mo Ouosiormu JA€T MNPEACTaBIECHUE O LEIsAX, 00 oOmen
CTpareruu OOy4YeHHs, BOCHUTAHUS W Pa3BUTHs, OOYYAIOIIMXCA CpEIACTBAMU
yueOHOro rmpeamera «buonorusi», omnpeaenser o0sA3aTeNbHOE MPEAMETHOE
COJIep)KaHHMe, €ro CTPYKTypy, pacmpeieciieHue To pasjejiaM U TeMmaM,
PEKOMEHAYEMYIO MOCIEI0BATEIbHOCTh M3YUEHUSI YUYEOHOro mMaTepuana ¢ yuéToM
MEXIPEIMETHBIX W BHYTPHUIPEIMETHBIX CBS3€H, JIOTUKH 00pa30BaTEIBHOTO
npolecca, BO3PaCTHBIX 0COOEHHOCTEHN 00yUYaroImmnxcs.

B nmnporpaMmme mo OHONIOTMHM Tak)Ke YYHMTHIBAIOTCS TpeOOBaHUA K
IJIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM M TMPEIMETHBIM pPe3yJIbTaTaM
oOyueHus B (OPMHpPOBAaHMHM OCHOBHBIX BHJIOB y4eOHO-ITIO3HABATEIbHON
JeSTENbHOCTH/YYEOHBIX JEHUCTBUNA OOYy4YalOIIMXCA IO OCBOCHHUIO COJAEpPKAHUS
OMOJIOTUYECKOTO 00pa30BAHMSL.

B nporpamme no ouonoruu (10—11 kmaccel, 6a30BbIil ypOBEHB) peain30BaH
MPUHITUI TPEEMCTBEHHOCTH B H3y4YeHMHM Ouoyiornu, Oiiaromapss 4eMmy B HeEH
IPOCMaTPUBAETCS HANPABJICHHOCTh HAa pa3BUTHE 3HAHWM, CBS3aHHBIX C
dhopmupoBaHUEeM €CTECTBEHHO-HAYYHOTO MHPOBO33pPEHUS, IIEHHOCTHBIX
OpHEHTAINN JIMIHOCTH, SKOJOTHIECKOTO MBINIICHUS, MPEACTaBICHUI O 3J0POBOM
oOpa3e >XU3HU U OEPEKHBIM OTHOIIEHHWEM K OKPY’KAIOIIelW MPUPOIHON Cpere.
[ToaToMy Hapsiny ¢ u3ydeHHeM OOIEeOMONOTUYECKUX TEOpHUH, a TaKkKe 3HAHHUM O
CTPOEHHUH >KMBBIX CUCTEM PA3HOTO paHTa W CYNIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOLIECCOB B MPOrpamMme Mo OMOJIOTUU YNIEJIEHO BHUMAaHUE MCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUHW B MOBCETHEBHOMN JKM3HU JIJISl PEIICHUS MPUKIIAIHBIX 337124, B
TOM 4YHCJe: MPO(PUIAKTUKA HACJIEICTBEHHBIX 3a00JICBaHUI YEIOBEKa, MEIUKO-
TCHETHYECKOTO KOHCYJIbTHPOBAHUS, 000CHOBaHUS IKOJIOTUYECKHU
1e7eco00pa3HOro TOBEJEHUSI B OKpYXKAalolled MNpPUPOJHOW cCpele, aHauu3a
BIIUSIHUAS XO3SWCTBEHHOW JESATEIHHOCTH YEJIOBEKAa HAa COCTOSHUE TPHUPOJHBIX H
MCKYCCTBEHHBIX YKOCUCTEM. Y CWIICHHE BHUMAHUSA K MPUKIIAIHON HAMPaBICHHOCTH
y4ebHoro npeaMera «bruoNOTHs MPOJUKTOBAHO HEOOXOIUMOCTHIO 00ECTICUCHUS



YCJIOBHUM TSl PEIICHUS] OJTHOM M3 aKTyallbHBIX 3aJlay IMIKOJBHOTO OMOJIOTHYECKOTO
oOpa3oBaHus, KoTOopas Tmpeanoiaraer (GopmMupoBaHue Yy  OOyYarOIIUXCS
CIIOCOOHOCTH QallTHPOBATHCA K HW3MEHEHUSAM JTWHAMHUYHO DPa3BUBAIOIIETOCS
COBPEMEHHOTO MHPA.

buonorus Ha ypoBHE cpemHero ooOmero oOpa3oBaHHS 3aHUMAET BaKHOE
mecto. OHa oOecreunBaeT (OpMUPOBAHUE y OOYYAIOUIMXCA TMPEACTABICHUI O
HAyYHOW KapTHHE MHpA, paclIupsieT u 0000IIaeT 3HaHHs O KMBOW MpHUpOIE, €€
OTJIMYUTEIIBHBIX TPU3HAKaX — YPOBHEBOW OPTaHM3aIllMd M DBOJIIOIUH, CO31TaT
YCIOBHSI  JUISA:  TO3HAHWS  3aKOHOB  JKUBOW  MPUPOJBI,  (POPMHUPOBAHUS
(GyHKIIMOHATBHOW TPAMOTHOCTH, HABBIKOB 37I0POBOTO W Oe3omacHOro obpasa
KU3HU, YKOJIOTMUECKOTO MBIIUICHHUS, IIEHHOCTHOTO OTHOIIEHUS K JKUBOU TIPHUPOJIE
U YCJIOBEKY.

Bonbmoe 3HaYeHHe OMOIOTHST UMEET TAKXKe JIJIS PEIICHUS BOCTIMTATECIILHBIX
pa3BUBAIOIIMX  3a7a4  CPEAHET0  OO0mero  OoOpa3oBaHUS,  COLMAIU3AIHH
oOyuaronuxcs. M3ydyenune 6uosmorun odOecrieyuBaeT yciaoBus it (popMUpOBaHUS
UHTCIUICKTYaIbHBIX, KOMMYHHMKAIMOHHBIX W  HWH(POPMAIIMOHHBIX  HAaBBHIKOB,
ACTETUYECKOW KYJBTYPhI, CIIOCOOCTBYET HWHTETpAIMU OMOJOTUYECKUX 3HAHHWHA C
MPEACTABIICHUSIMU U3 JAPYTUX YUYEOHBIX NPEIMETOB, B YACTHOCTH, (U3HKH, XUMUU
u reorpadun. HazpanHble TOJIOKEHHS O MPEIHA3HAYCHUH YUYeOHOro MpeameTa
«buosorusy COCTaBUIM OCHOBY JUIS ONIpPEACICHUsS IOAXOA0B K OTOOpYy U
CTPYKTYPHUPOBAHHIO €r0 COJACP)KaHWs, TMPEACTABICHHOTO B TMPOrpaMMme II0
Ouonoruu.

Ot6op coxepkanus yudeOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYIICCTBJIEH C TMO3HMIMKA KyJIbTYPOCOOOPA3HOTO IOJAX0Ja, B COOTBETCTBHHM C
KOTOPBIM OOyYaroIuecs: JTOJDKHBI OCBOWTH 3HAHUS W YMCHHS, 3HAUYUMBIC IS
dbopmupoBaHus OOMIEH KyJIbTypbl, ONPEHCTSIONINE aJCKBATHOE IIOBEICHUE
YeJIoBeKa B OKpYXKaloled MPUPOJHON cpene, BOCTPeOOBaHHBIE B MOBCEIHEBHOM
KU3HU W MPAKTUYECKOU aesTeabHOCTH. Oco00oe MECTO B ATOH CHUCTeME 3HAHUU
3aHUMAIOT DJIEMEHTHI COJICPKaHUsI, KOTOPBIE CITy>KaT OCHOBOH JiJisi (popMUpOBaHUS
MPEJICTABJICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHE MUpa U
[IEHHOCTHBIX  OPHEHTAIMSIX  JIMYHOCTH,  CHOCOOCTBYIOIIMX  T'yYMaHM3aIlUU
OMOJIOrMYECKOr0 00pa30BaHMUS.

CTpyKTypUpOBaHUE COJACpKaHUA Y4yeOHOro MaTepualia B Mporpamme Io
OMOJIOTUH OCYIIECTBJICHO C YYETOM NPHOPUTETHOTO 3HAYCHUS 3HAHUHA 00
OTIIMYUTEIILHBIX OCOOCHHOCTSX JKUBOU MPHUPOABI, O €€ YPOBHEBON OpTraHHU3aIuU U
HBOJTIOIUHU. B COOTBETCTBUU C 3THM B CTPYKType yueOHOro mpeamera «buomorus»
BBIJIEJICHBI CIEAYIONINE CoAepKaTenbHble TUHUM: «buonorus kak Hayka. MeTo bl
HAay4YHOTO TO3HaHUs», «KieTka kak Owojormyeckas cucreMa», «OpraHu3m Kak



Oounonornyeckas cuctemay, «CucrtemMa W MHOTOOOpa3ve OpPraHUYECKOTO MHPay,
«IBOJIIOIUS AKUBOU MPUPOABD?, « IKOCUCTEMBI U IPUCYIIHE UM 3aKOHOMEPHOCTH.

[enps uzyuenus yue6Horo npeamera «buonorus» Ha 6a30BOM ypoBHE —
OBJaJIcHUE  OOYYalOIIUMHCS  3HAHUSIMH O  CTPYKTYPHO-(DYHKIIMOHATHLHOMN
OpraHu3allid KUBBIX CHCTEM pa3HOTO paHra M TMPUOOpPETEHUE YMEHUM
WCIIOJIB30BaTh ATH 3HAHWS JJIi TPAMOTHBIX JEHCTBUW B OTHOIICHHH OOBEKTOB
KUBOM TPUPOJIBI U PEIICHUS PA3TUYHBIX )KU3HEHHBIX MPOOIIEM.

JlocTwkenue 1ienu u3ydeHus: yueOHoro npeamera «buonorus» Ha 6a30BOM
YpOBHE 00ECIIeUNBAETCS PELICHUEM CIIEAYIOIIUX 3a/1a4:

OCBOCHHE OOYYaIOIIMMHUCS CUCTEMBI 3HAHUW O OWOJOTUYECKUX TEOPHUSX,
YUYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBUilaxX, CIyKalluX OCHOBOU
st GOpMHUPOBAHUSI MPEACTABICHUA O €CTECTBEHHO-HAyYHOW KapTUHE MHpa, O
METO/aX HAay4YHOI'O MO3HAHMS, CTPOEHUU, MHOr00Opa3uu U OCOOCHHOCTSX >KUBBIX
CHUCTEM PA3HOr0 YPOBHSI OpraHU3alluM, BbIAAIOIIUXCA OTKPBITUAX U COBPEMEHHBIX
UCCJICIOBAHUSX B OMOJIOTHH;

dbopmMupoBaHUE Yy OOYYaIOIIUXCS IMO3HABATEIbHBIX, WHTEIUICKTYalbHbIX H
TBOPYECKUX CIOCOOHOCTEW B NpPOLIECCE aHalW3a JaHHBIX O MyTSAX pPa3BUTUSA B
OMOJIOTMY HAYyYHBIX B3TJISAOB, WJEH W TOAXOJOB K HM3YyYCHHIO >KHBBIX CHCTEM
Pa3HOr0 YpOBHS OpraHU3aluu;

CTaHOBJICHHE Yy oOydarommxcss oOmeil KyJabTypbl, (YHKIIMOHAJILHOM
IPaMOTHOCTH, PA3BUTHUE YMEHUU OOBSICHATH U OIICHUBATh SIBJICHUSI OKPYXKAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHMM 3HAHUN U OMbITA, IMOJYYEHHBIX MpPHU
U3y4eHUH OUOJIOTHH;

dbopmupoBaHre Yy OOy4YalOIIMXCA YMEHHH WUIIOCTPUPOBATh 3HAYCHHE
OMOJIOTUYECKUX 3HAHUM B MPAKTUYECKOW JEATEIBHOCTU YEJIOBEKAa, Pa3BUTUU
COBPEMEHHBIX MEUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCIIUTaHUE YOEXKIEHHOCTH B BO3MOYKHOCTH IO3HAHHUS YEJIOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHHUS K HEeH, COOIOICHUS STHICCKUX
HOPM TP MPOBEJIEHNN OMOJIOTMYECKUX UCCIIEI0BAHMIM;

OCO3HAHHUE IICHHOCTH OHOJIOTUYECKUX 3HAHUN JUIsl TIOBBIIICHUS YPOBHSA
AKOJIOTHUYECKOUN KYJIbTYpbl, JUisl (GOPMUPOBAHUS HAYUYHOT'O MUPOBO33PEHHUS;

MpUMEHEHNE MPUOOPETEHHBIX 3HAHUI U YMEHUHN B MOBCETHEBHOW JKU3HU IS
OLICHKH TOCJIEJICTBUI CBOEH IESITEILHOCTH MO OTHOIICHHUIO K OKPYXKalollen cpeje,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHME U COONIOACHHE Mep NPOOUIAKTUKI
3a00s1eBaHUM.

B cucreme cpemnero oOmiero obOpaszoBanus «buonorus», m3ydaemas Ha
0a30BOM YpOBHE, SIBJISIETCSI O0S3aTENbHBIM YUE€OHBIM MPEIMETOM, BXOSIIMM B
COCTaB NpeaMeTHol obnacTu « EcrecTBeHHO-HAyUHbIE TPEIMETHI.



Jiist u3ydenust Ouonoruu Ha 6a30BOM ypOBHE CpPEIHEro oOIIero oopa3oBaHus
otBoauTCs 68 yacoB: B 10 kiacce — 34 yaca (1 gac B Hegeno), B 11 kimacce — 34
yaca (1 gac B Hefent0).



COIAEPXAHUE OBYYEHUA
10 KJTACC

Tema 1. buosiorusi kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUUYECKUMU H
JIPYTUMH €CTECTBEHHBIMU HayKaMu, (uiaocopuend, dSTUKON, SCTETUKON U MPaBOM.
Ponb Ouosornn B (GOpPMHPOBAHWM COBPEMEHHOW HAYYHOM KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

Metobl TO3HAHUS KUBOUW MPUPOJIbI (HAOTIIO/IEHHE, YKCIIEPUMEHT, ONTMCAHKE,
u3MepeHue, KiaaccupuKamus, MOJACIUPOBAaHUE, CTaTUCTHYecKas o0paboTka
JAHHBIX).

JlemoHcTpanuu:

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

TaGmuier 1 cxeMbl: «MeTo bl MO3HAHUSI JKHBOM IIPUPOIBI.

JlaGopaTopHble U NpakTU4eckne padoThbl:

[Ipaktuueckass pabora Ne 1. «lcmonb3oBaHWe pa3iIMYHBIX METOIOB IpHU
U3YYEHUH OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U MX OPraHU3aLUA.

XKusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otaudne
KUBBIX CUCTEM OT HEOPTaHUYECKON MPUPOIBI.

CpoiicTBa OMOCHCTEM M MX pa3zHooOpasue. YPOBHU OpraHu3alui OMOCUCTEM:
MOJIEKYJISIDHBIM, KIJIETOYHbIM, TKAHEBbIM, OPraHU3MEHHBIM, MOMYJISAIIUOHHO-
BHJIOBOM, SKOCUCTEMHBIN (OMOTEONEHOTUYECKUI), Onoc(epHBIi.

JdeMoHcTpanuu:

Tabmuubl u cxembl: « OCHOBHBIE MTPU3HAKH KU3HWY», «YPOBHU OpraHU3ALMU
YKUBOU IIPUPOABD).

O6opynoBanue: mojesb MoJiekyJibl JIHK.

Tema 3. XumMu4yecKkuii COCTAB U CTPOEHUE KJIETKH.

XUMUYECKHI COCTaB KIETKH. XUMHUYECKUE DBJIEMEHTBI: MAaKpO3JEMEHTBHI,
MHKPOAJIEMEHTHI. Bo/la 1 MUHEpalIbHBIE BEILIECTBA.

OyHKIMA BOAbI M MHUHEpAJIbHBIX BellecTB B KieTke. llogaep:kaHue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u crpoeHre OenKoB. AMUHOKHCIOTBI — MOHOMEPHI OEJIKOB.
He3ameHnmblie 1 3aMEHUMbIE aMUHOKHUCIIOTHI. AMUHOKHUCIOTHBINA COCTaB. Y POBHU
CTPYKTYpBhI ~OCIKOBOW MOJEKyibl (TEepBUYHAS, BTOpWUYHAS, TpPETUYHAS U
YeTBEpPTUYHAA CTPYKTypa). XHUMHYECKHE CBOMCTBa OenkoB. buonornyeckue
(GyHKIIMU OCITKOB.



depmeHTHl — Owojormueckue Karaimuszatopbl. CrpoeHue  QepmeHTa:
aKTUBHBIA TIEHTp, cyOcTpaTHas crneuudpuyHoctb. KodepmeHnTsl. Butramunsi.
OTnnunsg PepMEHTOB OT HEOPTaHUYECKUX KaTaIUu3aTOPOB.

VYrrmeBogael:  MoOHOcaxapuabl  (TJIFOKO3a, pubo3a W J1e30Kcupu003a),
aucaxapuabl  (caxapo3a, JAaKTo3a) M MoOJIMcaxapuibl (Kpaxmaj, TJUKOTEH,
1eJuT0103a). buonornvyeckue GyHKIMH yTIIEBOIOB.

Jlunuael:  Tpurauuepuabl, Qoconunuasl, crepounsl. ['mapodumsHO-
ruapodoOHbie  cBoiicTBa. buonornueckue Gynkuuu aunuaoB. CpaBHeHue
YIJIEBOJIOB, OEJIKOB U JIUIUAOB KaK HCTOYHUKOB YHEPTUU.

Hyxnennoseie xkucnorel: JHK wn PHK. Hykmeornaer — MoHOMeEpHI
Hyk1enHOBBIX KUCIOT. Ctpoenne u ¢pynkuuu JJHK. Crpoenune n pynkiuu PHK.
Bunasl PHK. AT®: ctpoenne u hyHKIUH.

[utonorust — Hayka o kieTke. Kilerounast Teopust — mpuMep B3auMOJIEHCTBUS
ujei u GakToB B HAYYHOM MMO3HAHUHU. MeTObI N3yUeHUS KIICTKH.

Knerka kak menoctHas >kuBas cucrema. OOmMe mNpuU3HAKA — KIIETOK:
3aMKHyTas HapyxkHasi memOpana, moisekyibl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTe3a OeJKa.

Tunbl k7IeTOK: 3yKapuoTHdeckas U mpokapuotudeckas. OcoOeHHOCTH
CTpOEHHUs TMpoKaproTHYeckor kieTku. Kierounas crenka Oaktepuii. CTpoeHue
DYKapUOTUYECKOW KIIETKM. OCHOBHBIE OTJIWYUS PACTUTEIBHOM, JKUBOTHOW U
IrpUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAsi CTEHKA, INIMKOKAJIUKC, MX
¢bynkuuu. [Tnazmarnueckas memOpana, e€ ceorictea u QyHkiuu. [lutomnasma u eé
opraHouibl. OnHomMeMOpanHble opraHoubl kinetku: OIIC, anmapat ['onbaxwu,
mm30coMbl.  [I0oyaBTOHOMHBIE OPraHOWIBl KIETKHA: MUTOXOHJPHUH, IUIACTHJIBI.
[Ipoucxoxnenne MHUTOXOHIApWN u 1actua. Buasl tutactua. HememOpaHHBIC
OpraHOWJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOIU, PECHUYKH,
KryTUKU. OYyHKIIMU OPraHOUJI0B KJIETKU. BriTtoueHus.

Anpo — perynaropuslii eHTp kieTku. CTpoeHue sapa: sjuepHas 000JI0uKa,
KapuoIlUia3Ma, XpOMAaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdeMoHcTpanuu:

IToptpetsl: A. JleBenryk, P. I'yk, T. IlIBanu, M. Illneiiaen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®panknun, K. M. bap.

Huarpammel:  «Pacnpenenenne XMMHUYECKMX JJIEMEHTOB B HEKHBOU
npupone», «PacnpeneneHne XuMHIECKUX 3JIEMEHTOB B )KUBOU MPUPOLEY.

Tabmuupbl u cxembl: «llepuogunyeckas TadiauIa XMMHYECKHX DJIEMEHTOBY,
«CTpoeHure MoJeKyJibl BOjb», «bruocunTes 0enka», « CTpoeHne MOJIEeKyJIbl OenKay,
«Ctpoenue pepmenta», «Hyknennossie kuciotel. JJHK», «CtpoeHne Monexyibl



AT®», «CtpoeHue 3yKapuOTUYECKON KIETKW», «CTpOECHHE >KMBOTHOM KIIETKW,
«CtpoeHue pacTUTENbHON KIETKW», «CTpPOCHHE MNPOKAPUOTHUECKON KIIETKH,
«Ctpoenue sazipa KIETKN», «YTIEBOAbD, «JIumuasn.

OGopynoBaHue: CBETOBOM MHUKPOCKOM, OOOpYJIOBaHHUE [Jisi TPOBEICHUS
HaOJII0JICHUM, W3MEPEHUM, JKCIEPUMEHTOB, MUKPOIPENapaThl PacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHATBHBIX KIETOK.

JlaGopaTopHble U MpaKTHYeCKHe PadOThI:

JlabopatopHast pabora Ne 1. «M3ydeHue KaTaTUTHUYECKOW aKTHBHOCTH
(dbepMeHTOB (Ha MpUMepe aMuiIa3bl UIIA KaTajiasbl).

JlabopatopHast pabora No 2. «/3ydeHwe CTpOCHHS KIETOK pACTEHUH,
KUBOTHBIX U OAKTEPHIl MOJ MUKPOCKOIOM Ha TOTOBBIX MHUKpONpENaparax M HX
ONMCAHUEY.

Tema 4. 7KusHeaesITeJIbHOCTD KJICTKH.

OOMeH BemecTB, Wik MEeTadomM3M. ACCUMUIIAIUS (TUTACTUYECKU OOMEH) 1
JTUCCUMUIISIUS  (SHEPTeTUYECKHii OOMEH) — JIB€ CTOPOHBI E€IMHOrO Ipoliecca
Merabonu3ma. Pojib 3aKOHOB COXpaHEHHUsI BEIIECTB M JHEPTrUd B TOHUMAaHUU
MeTabom3ma.

Tuner oOMeHa BemecTB: aBTOTpoHBINA U TeTepoTpodHbId. Poib depmenToB
B 0OMEHE BEIIIECTB M MPEBPAIICHUU YHEPTUU B KIIETKE.

®dotocunte3. CBeroBass u TeMHOBass (da3el  (orocuHTe3a. Peakuun
dborocunTeza. DPdhexTuBHOCTh (HOoTOCUHTE3a. 3HAUCHUE (POTOCUHTE3a JJIsl KU3HU
Ha 3emuie. BiausiHue ycioBuii cpeasl Ha (OTOCHHTE3 U CIIOCOOBI MOBBIMICHUS €TO0
IPOJYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMOCHHTe3. XEeMOCUHTE3UPYIOIIe OakTepuu. 3HAUCHHE XEMOCHHTE3a IS
KU3HU Ha 3emuie.

DHepreTuueckuii oOMeH B KieTke. PaciieruieHue BeliecTB, BbIJEICHUE U
AKKyMYJIMPOBAaHUE JHEPTHMM B KIETKE. OTalbl HHEPreTHYECKOro OOMEHa.
I'mukonus. bpoxenue m ero Buabl. KHCIOpOOHOE OKHCIIEHME, WIM KIETOYHOE
JIbIXaHHE. OkucnuTenbHoe dbochopunupoBanue. O¢ddexTuBHOCTH
AHEPreTUYeCKOro ooMeHa.

Peaknuu MatpuuHoro cuHre3a. l'eHernueckas wuHpopmanus u JIHK.
Peanuzamusi renetudyeckoil mHPOpManuu B KIETKe. | €HETUYECKHH KOJ W €ro
cBorictBa. Tpanckpuniusa — Matpuunblii cuate3 PHK. Tpancnsuus — Ouocunres
Oenka. Ortanbl TpaHciasuuu. KomupoBanue amuHOKHCIOT. Pons pubocom B
OonocuHTe3e Oenka.

Hexknerounsie ¢hopmbl sxu3Hu — BUpychl. Uctopust otkpeitust Bupycos (/1. 1.
NBanoBckuit). OCOOEHHOCTH CTPOCHHMSI M KU3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacteHui, >KUBOTHBIX M YEJIIOBEKA, BBI3bIBAEMBIC
Bupycamu. Bupyc ummyHnoneduiura venoseka (BUY) — Bo3Oyaurens CIIM/la.



OOpatHass ~ TpaHCKpUIILIUS, peBepTaza W uHTerpaza.  lIpodunakruka
pacnpocTpaHeHUs! BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHCcTpanuu:

IToptpetsr: H. K. Konpsnos, /I. . Banosckuit, K. A. Tumupsses.

Tabmumel u cxembl: «Tumnbsl nutanusy, «Metadbomuzmy, «MUTOXOHAPUS,
«JHepreTudeckuii oOMeH», «Xioporact», «Dorocunredyn, «Ctpoenue JJHK»,
«Ctpoenue u QyHKIIMOHUpOBaHUE reHay, «CunTe3 Oenkay, «['eHeTrnueckuit Komy,
«Bupycs», «bakrepuodarn», «Ctpoenne u xu3HeHHbIH 1uka Bupyca CIIN/a,
Oaktepuodaray, «Pemmukarus JTHK».

O6opynoBanue: Moaenu-anmnkanuu «Yasoenue JJHK u Tpanckpumimsy,
«buocunres 6enkay, «CTpoeHue KIETKW», MoJienb cTpykTypsl JTHK.

Tema S. Pa3MHOKeHHe M MHANBHAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KiieTounblil 1uKII, WM KU3HEHHBIM LMK KiIeTku. MHTepdaza u MHUTO3.
[Ipomeccrl, mpoTekarommue B uHTepdaze. Permkanus — peakuus MaTPUIHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBIH HabOp — KapHOTHIL
JIunionaHeld M TAlUIOWJHBIA ~ XPOMOCOMHBIE  HAOOpBl.  XPOMAaTHJIBI.
[[uTosiornuecknue OCHOBBI PA3MHOXKEHWS W  HUHAUBUAYAIBHOTO  Pa3BUTUS
OPraHu3MOB.

Henenne xietkn — muto3. Craaum muto3a. IIpomeccesl, npoucxoadimme Ha
Pa3HbIX CTAAUAX MUTO3a. BUOJIIOrMYECKU CMBICI MUTO3A.

[Iporpammupyemast TuOENb KJIETKH — aroITo3.

dopMbI pa3MHOXKEHHSI OPTraHU3MOB: OecIionoe 1 moyioBoe. Bumbl 6ecmonoro
Pa3sMHOXEHUS: JICJICHUE HAJABOE, II0YKOBAaHWE OJHO- U MHOIOKJIETOYHBIX,
CIIopooOpa3oBaHKe, BETeTaTUBHOE pa3MHOXKeHUE. VICKycCTBEeHHOE KJIOHMPOBAHUE
OPraHu3MOB, €r0 3HAYEHUE JJISI CEIEKIIUU.

[TonoBoe pa3MHOXKEHUE, €r0 OTINYHUS OT OECII0JIOTO.

Meiio3. Cragun menosa. [Ipomeccsl, MpoucXondiine Ha CTagusxX Menosa.
IToBenenne xpomocom B menose. KpoccuHrosep. buosiormueckuid CMbICI U
3HAYEHUE MEeH03a.

'amerorenes — mnporecc oOpa3oBaHUs IMOJOBBIX KIETOK Yy >KMBOTHBIX.
[TonoBeie xene3bl: CEMEHHUKUA M AuYHUKUA. OOpa3oBaHUE U Pa3BUTHUE IOJIOBBIX
KIIETOK — TaMmeT (CrepMaro30ujl, SIMIEKIEeTKa) — CIIepMAaTOreHe3 U OBOTEHE3.
OcoOE€HHOCTH CTPOCHHS SAMIIEKIETOK W crnepMaro3ouaoB. OMiog0TBOpEHUE.
ITaprenorenes.

NunuBunyanbHoe pa3BuTue (OHTOreHe3). OMOpHUOHAIBHOE  pPa3BUTHE
(amMOpuorenes). Jrarnbl SMOPHUOHATBLHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KHUBOTHBIX:
npoOsieHne, TacTpyisnus, opraHoreHes. IloctamOpuoHanpHOE pa3BuTHe. THIIBI
MOCTAIMOPHUOHAIBHOTO Pa3BUTHSL: MPSIMOe, HenmpsiMoe (JIMUMHOYHOE). BnusiHue



Cpellbl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CIOCOOHBIE BBI3BIBATH BPOKIAEHHBIC
YpOJCTBA.

Poct u pa3zButne pacrennili. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHHE
CEMEHHU, CTA/INU Pa3BUTHS.

JemoHcTpanum:

Tabmuubr u cxembl: «DOpMbI pa3MHOXKEHHSI OpPraHU3MOBY», «JIBoWHOE
OIUIOJIOTBOPEHUE y IIBETKOBBIX pacTeHUil», «BeretaTuBHOe pa3MHOXKEHUE
pactenuity, «Jlenenue kietku Oaktepuil»y, «CTpOEHHE TOJIOBBIX KIIETOKY,
«Crtpoenne xpomocoMmbl», «Kiertounslii nukny, «Pemmkamus JJHK», «Mwutosy,
«Menos», «IIpsmoe u Henpsimoe pa3zButue», «l'aMeToreHe3 y MICKONUTAKOMINX U
4esnoBeka», «OCHOBHbBIE CTAJIUU OHTOT€HE3A.

O6opynoBaHue: MHUKPOCKOTI, MUKPOIPENapaThl «Cniepmarto3ouasl
MJICKOIIUTAIOLIETO», «SHIeKIeTka MieKonuTarouero», «KapuoknHes B KieTkax
KOpelIKa JIyKa», MarHuTHas MoOJelib-alIuinKauus «J/leneHue KIeTKu», MOJAEIb
JTHK, moznens MetadazHoit XpoMOCOMBI.

JlabGopaTopHble U MpaKTUHYEeCKHEe PadOThI:

Jlabopatopuass pabora Ne 3. «HaOmroneHue MuTO3a B KIETKAX KOHYMKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKPOIIPENapaTaxy».

JlaGoparopHasi pabora Ne 4. «M3yueHue CTpOEHHsI TOJIOBBIX KIETOK Ha
TOTOBBIX MUKPOIIpENapaTaxy.

Tema 6. HacsiencTBeHHOCTh M H3MEHYHUBOCTh OPraHU3MOB.

[Ipenmer u 3amaun renetuku. Mcropus pa3Butus reHeTukd. Poip nuronorun
¥ SMOpHOJIOTHMH B CTAaHOBJIICHMM Te€HETUKHU. BKiaa poccuilckux M 3apyOeiHBIX
y4€HBIX B pa3BUTHE TEHETHUKU. MeTOoJbl TEHETUKH (TUOPHUI0JIOTHYCCKUM,
LIUTOT€HETUYECKUM, MOJIEKYJISIpHO-TeHEeTUUeCKuil). (OCHOBHBIE TI'€HETUYECKUE
NOoHATHUSA. ['eHeTHYeCKass CUMBOJIMKA, HCIIOJIb3YEMasl B CXEMAX CKPEIIUBAHUM.

3aKOHOMEPHOCTH HACJIEIOBAHUS MPU3HAKOB, yCTaHOBJIEHHbIE . MeHnnaenem.
MonorubpugHoe CKpenMBaHue. 3aKOH €IWHO00pa3us THOPUIIOB TEPBOIO
nokosieHusA. [IpaBuiio JOMUHHMpPOBaHMS. 3aKOH pACHICIJICHHUS  IPU3HAKOB.
I'mnioresa ynctorsl rameT. [1onHOE M HENOJIHOE TOMUHUPOBAHUE.

JlurnOpuHoe  CKpeliMBaHMe. 3aKOH  HE3aBUCHUMOTO  HACJEOBaHUS
npu3HakoB.  lluToreHeTndeckue  OCHOBBI  JUTHOPUIIHOTO  CKPEIIMBAHUA.
AHanuzupyoniee ckpemuBanue. Mcrnonb30BaHne aHAIM3UPYIOUIETO CKPEIMBAHUS
JUTSL OTIpeIeNIeHUsI TeHOTHUIIa 0COOU.

CuemnieHHoe HacnenoBaHue npu3HakoB. Pabora T. Moprana 1o
CLUEIUIECHHOMY HAaCJIEIOBAaHUIO IeHOB. HapylieHne cuersieHus TeHOB B Pe3yJIbTaTe
KPOCCHUHTOBEpA.

XpOMOCOMHas TE€OpHs HACIIECICTBEHHOCTH. [ eHeTH4YeCKre KapThl.



I'enetuka mosia. XpoMOCOMHOE OMNpPEACIICHHE M0JiIa. AYTOCOMBI M TOJIOBBIE
XpoMocoMbl. I'omoramernesle W rereporaMeTrHnle oOpraHusmel. HacienoBaHue
MIPU3HAKOB, CIIEMIJICHHBIX C MOJIOM.

N3meHnunBOCTh. BUABI N3MEHYMBOCTHU: HEHACIICICTBEHHAS. U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACHEACTBEHHOM  M3MEHUMBOCTH.  XapaKTEPHUCTUKA
MOIU(PUKAIMOHHON U3MEHUMBOCTU. BapualiMoHHbIN psii U BapuallmoOHHasi KpUBasi.
Hopma peakumu npusHaka. KolnueCTBEHHBIE M KAUYECTBEHHBIE NMPU3HAKU M HMX
HOpMa peaknuu. CBOMCTBA MOAU(PUKAIIMOHHON N3MEHUYNBOCTH.

HacnencrBennasi, Wid TeHOTUNHMYECKAs, W3MEHUYMBOCTh. KomOuHaTHBHas
W3MEHYMBOCTh. Meio3 W TMOJOBOM TPOIECC — OCHOBA KOMOWHATHBHOU
M3MEHUYMBOCTU. MyTallMoHHasi ”3BMEHUMBOCTh. Kitaccudukanust MmyTaiuii: TeHHbIE,
XpPOMOCOMHBIE, TeHOMHbBIC. HacToTa 1 mpuYrHbl MyTaluii. MyTtareHHsie (akTopshl.
3aKOH rOMOJIOTHYECKHX PSAIOB B HacleACTBEHHOM n3MeHunBoctu H. M. BaBuiosa.

Bresanepnast HaCneACTBEHHOCTh U U3MEHUYHUBOCTD.

I'enernka uyenoBeka. Kapuotun yenmoBeka. OCHOBHBIE METOJbl T€HETUKHU
yeJIoBeKa: reHeaJIoTMYECKU, OJIM3HEIOBBIN, IINTOT€HETHYECKUH, OMOXUMUYECKUH,
MOJIEKYJISIPHO-TE€HETUYECKUM. CoBpemeHHOE OIIPEIEIICHUE TE€HOTHIIA:
IIOJTHOTEHOMHOE CEKBEHUPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C ITOMOILIBIO
[TI1P-anamm3a. HacmeacTtBeHnbsie 3a00JIeBaHUS YEIOBEKA: TCHHEIC OOJIC3HH,
00JIe3HN C HACIEACTBEHHOW MPEAPACIIOIOKEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue H TreHepaThBHble MyTauud. CTBOJOBBIE KIETKU. [IpuHUUMIBI
3I0pOBOT0 00pa3a KU3HU, TUATHOCTUKHU, MPOPUIAKTUKU U JICUCHUS T€HETUYECKUX
O0one3Hel. MeauKo-reHeTHYecKoe KOHCYJIbTUPOBaHUE. 3HAYEHHE MEIUIMHCKOU
T€HETUKH B MPEJOTBPAIICHUHN U JICYCHUN F€HETUUECKUX 3a00JIeBaHUI YeIOBEKa.

JlemoHcTpanuu:

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

Tabmumer w cxeMbl:  «MOHOTHOpPHAHOE  CKpEIMBAaHHE MW €ro
IUTOT€HETUYECKAS] OCHOBa», «3aKOH pACIICIUICHHS U €ro LHUTOr€HEeTHYecKas
OCHOBa», «3aKOH YHUCTOTHI ramMeT», «JIuruOpuaHoe CKpeluBaHUEY,
«lluronornueckue OCHOBBI JTUTHOPUIHOTO CKpELIMBaHUAY, «Mero3y,
«B3anMonenCcTBUE AJUICNIBHBIX TE€HOB», «l'eHeTudueckue KapTbl pACTEHUM,
KUBOTHBIX U 4eJoBeKay», «l'eHernka mnona», «3aKOHOMEPHOCTH HACJIEAOBAaHMS,
CUCIUIEHHOTO ¢ mnosiom», «Kapuorumsl yemoBeka U KUBOTHBIX», «Buasl
U3MEHUMBOCTHY», «MonudukanuonHas M3MeHUYMBOCTH», «HacnmemoBanue pesyc-
(dhaxTopay, «I'eHeTHKa rpynn KpoBu», «MyTalluoHHass U3MEHUUBOCThY.

ObopynoBanue: Mopaenu-anmInKkanun «MOHOTHOPUHOE CKpEIUBAHUE,
«Hemonmunoe momuHupoBaHuey, «JlurunOpumnoe ckpemuBanue», «llepexpécr



XpOMOCOMY», MHUKPOCKOIl U MHKporpemnapaT «Jlpo3odunay (Hopma, MyTanuu
(bopMBbI KpBUIBEB M OKPACKH Tela), repbapuii «['opox moceBHOM».

JlabGopaTopHble U MpaKTHYeCKHe PadOThI:

Jlabopatopuasi padora Ne 5. «3ydyeHue pe3ynbTaTOB MOHOTHOPHIHOTO M
TUTUOPUAHOTO CKPEIIUBAHUS Y TPO30(HIIBI HAa TOTOBBIX MUKPOIIPEIapaTax.

JlabopaTtopHas padota Ne 6. «3ydyenne MoAMpUKAIIMOHHON U3MEHYUBOCTH,
MOCTPOEHUE BapUALIMOHHOTO PsAJIa U BAPUAILMOHHOW KPUBOW».

JIaGopatopHasi pabora Ne 7. «AHanu3 MyTauui y Ipo30(Uiabl Ha TOTOBBIX
MHUKPOIIPETapaTaxy.

[Ipaktuueckas pabora Ne 2. «CocTaBieHHe W aHAJIW3 POJIOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenekuusi opranu3mMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenekuusl Kak Hayka M IpoLecC. 3apOKICHUE CEIEKUUU U JOMECTUKAIIUS.
Yyenne H. . BaBunoBa o0 MeHTpax TMPOUCXOXKIACHUS W  MHOT000Opasus
KyJbTYpHBIX pacTeHuil. LIeHTpbl NpOUCXOXKAEHUS JOMAIIHUX KUBOTHBIX. COpT,
opo/ia, TaMM.

CoBpeMeHHbIE METO/IbI CeeKIUU. MaccoBbIil U UHAUBUAYAIbHBIN OTOOPHI B
CEJEKIIMM PACTEHUHM M KUBOTHBIX. OIlleHKa 53KcTepbepa. biIM3KopoACTBEHHOE
CKpeluBaHue — UWHOpuAMHT. Yucras nuHus. CKpeuMBaHUE YUCTHIX JIMHUM.
['ereposuc, win rubpuanas cuia. HepoacTBeHHOE CKpelMBaHWE — ayTOPHIMHT.
Otpanénnas rubpummuzanuss U €€ ycnexu. VICKyCCTBEHHBIM MyTareHe3 u
MOJIyYCHUE TIOJUIUIOMIOB. JOCTHMKEHUA CENEKUUU pPACTEHUH, KUBOTHBIX W
MUKPOOPraHU3MOB.

buotexHonorust kak oTpacib NPOU3BOACTBA. ['€HHas WHKEHEpHs. ITallbl
co3ganusi pexomouHantHo JIHK wu TpaHcrennsix opranusmon. Kierounas
nmkenepus. Kierounsie KyJabTypbl. MUKPOKJIOHAIBHOE Pa3MHOXKEHUE PACTEHUH.
KiionupoBanne BBICOKOMPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPraHU3MOB.

Okonoruyeckue W dTtudeckue  mpoomembl. MO —  reHeTHYecKu
MOIU(PUITMPOBAHHBIE OPTaHU3MBI.
JleMoHCTpanuu:

IToptpersr: H. W. BaBuios, . B. Muuypun, I'. /I. Kapneuenko, M. .
HBaHoB.

TaOmuusl 1 cxembl: kapra «LleHTpbl NPOUCXOXKAEHHST W MHOroooOpasus
KYyJbTYPHBIX pacTeHui», «Ilopoasl 1oMalIHUX )KUBOTHBIX», «CopTa KyJIbTypHBIX
pactenuity, «Otnanénnas rudpunuzanus», «Padborer akagemuka M. @. BanoBay,
«[lomumnongus», «OO0bekThl OuoTeXHONMOTUNY, «KileTouHble KyNIbTyphl U
KJIOHMpOBaHUE», « KOHCTpyHUpOBaHKE U IIEPEHOC T'€HOB, XPOMOCOM.

O6opynoBaHue: MyJSDKM IUIOJOB U KOPHEIUIOAOB AMKUX (QopM
KYJbTYPHBIX COPTOB pacTeHul, repoapuii « CenbCKOX0351iCTBEHHBIE PACTEHUS.



JlaGopaTopHble U MPaKTUHYeCKHe PadOThI:

Okckypeust «OCHOBHBIE METOABI U JOCTUKEHHUS CEJIEKIMU PACTEHUN W
KUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHLHUIO, IJIEMEHHYIO bepmy,
COPTOUCTIBITATENIbHBIA ~ yY4acTOK, B TEIUIMYHOE XO35UCTBO, J1aOOpaTOPUIO
arpOyHUBEPCUTETA WM HAYUHOTO ILICHTPA)».

11 KIIACC

Tema 1. JBoIrOIMOHHAsSE OHOJIOTHS.

[IpeanocbuIKM BO3HUKHOBEHMS 3BOJIIOLIMOHHOM TEOPUU. OBOJIIOLMOHHAS
Teopusi U €€ MecTo B OMONOrvM. BiusHUE 5BONIOIMOHHON TEOpUU Ha pa3BUTHE
OMOJIOTUHU U APYTUX HAyK.

CBuzerenscTBa HBoMOUMU. [lameoHTONOrMYECKHE: TOCIIEI0BATEIbHOCTD
NOSIBJICHUST BHUJIOB B NAJCOHTOJOTMYECKON JIETONMHUCH, MEPEXOAHbIE (POPMBIL.
buoreorpaguueckue: cxoacTBo U paznuune GayH 1 Gpaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOACTBA W PA3IUUUsd SMOPHOHOB PpPAa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKUE: TOMOJOTUYHBIC, AHAJOTUYHbIE,
pYJUMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIpHO-OMOXUMHUYECKHE: CXOJCTBO
MEXAaHU3MOB HACJIEJICTBEHHOCTH W OCHOBHBIX META0OJIMYECKUX IyTeH y Bcex
OpraHU3MOB.

OpomounonHas Tteopus Y. JlapBuHa. Ilpeanocbulku BO3HUKHOBEHHUS
JapBUHK3MA. JIBWXKylIMe CHJBl 3BOMIONUM BUAOB 1O JlapBuHy (M30BITOUHOE
Pa3MHOXEHHUE NPU OTPAHUYEHHOCTH PECYPCOB, HEONPEACIEHHAasT U3MEHUYUBOCTD,
O0opb0a 3a CyIIeCTBOBaHKE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3Bosroruu (CTD) u €€ OCHOBHBIE MOJI0KEHHUS.

Muxkpossosrorus. [lomynsanus kak equHUNA BUJA U 3BOJIIOLMH.

JBmxymue cuibl (pakTophl) IBOJIOLMK BUIOB B Npupoae. MyTallnOHHBIN
npoliecc U KOMOMHATHBHAs M3MEHYMBOCTh. l[lomynsiMOHHBIE BOJHBI U Jpeild
reHoB. M30uus 1 MUrpanusi.

EctecTBennbiit orOop — HampaBistonuii ¢dakrop sBoonun. Dopmbl
€CTECTBEHHOI'0 0TOOpAa.

[IpucnocoOneHHOCTh OpPraHU3MOB KakK pe3yJbTaT 3BoJtouud. [Ipumepsl
MPUCTIOCOOICHUN y OpraHu3MoB. ApoMop(h03bl U NANOAJANTALIUH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHOBHbIE  (QOPMBI
BU000pa3oBaHus: reorpauyeckoe, IKOJIOrHUECKOE.

MakposBoinorusi. PopMbl  ABONIOLMU:  (puileTUYECKas, IUBEpreHTHa,
KOHBEpreHTHasl, napaienbHas. HeoOpatuMocTh 3BOIIOLUH.

IIporcxoIeHHEe OT HECIEHHATM3UPOBAaHHBIX NpeakoB. [Iporpeccupyromas
crnenuanu3anus. AJanTuBHas paguanus.

JdeMoHcTpanuu:



IToptpetsl: K. Jlunueit, XK. b. Jlamapk, Y. Jlapsun, B. O. KoBanesckuii, K.
M. Bbap, 3. I'ekkens, @. Mrouiep, A. H. CeBepiios.
Tabnuiel u cxembl: «Pa3BuTHE OpraHUYECKOro Mupa Ha 3emiie», «3apoIbIin

MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc», «Dopmbl  OoprObI 32
cyliecTBoBaHue», «EctecTBeHHBI 0TOOpP», «MHOroo0pa3ue COpTOB pAaCTEHUID,
«Mmuoroobpasue opoJg ’)KUBOTHBIXY, «Tonmynsunmny, «MyTannonHas

U3MEHUUBOCTHY», «Apomopdoss», «Mnuoagantamumy, «OOmas aereHeparus,
«/IBmkymne cuibl 3Boionum», «Kapra-cxema wapuipyrta mnyrtemectBus Y.
JHapBuHa», «bopbba 3a cymiectBoBaHue», «lIpucrnocoOIeHHOCTh OpPraHU3MOBY,
«I'eorpaduueckoe Bupo0OpazoBaHue», « IKOJIOTUUECKOE BUI000PA30BAHHEY.

O6opynoBaHue: KOJUIEKIMS HACEKOMBIX C PA3JIMYHBIMU THUIIAMH OKPACKH,
Ha0Op TUIOMOB M CeMsH, KoyuteKmus «lIpumepsl 3alMTHBIX MPUCTIOCOOICHHUN Yy
KUBOTHBIX», MOJieNb «OCHOBHbBIE HAIMPABICHUS JBOJIOIUNY, 00BEMHAS MOJIEITh
«CTpOo€eHHE roJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpaduyeckas xapra wmupa, Koiwekuus «DopMbl COXPaHHOCTH
UCKOMIAEMBIX JKUBOTHBIX W pacTeHWil», ™onenp ammmkanus «llepexpéct
XpOMOCOM», BJaxHble Tmpenapatel «Pa3Butne  Hacekomoro», «Pa3Burue
JSATYIIKWY, MUKponpenapat «Jlpo3oduna» (Hopma, MyTaruu GOpMbI KPBUILEB U
OKPACKH TeJa).

JlaGopaTopHble U MpaKTUHYeCKHEe PadOThI:

JlaboparopHass pabora Ne 1. «CpaBHeHHE BHAOB MO MOP(POIOrHIECKOMY
KPUTEPHUIO.

JlabopatopHast pa6ora Ne 2. «Onucanue npucrnocoOJICHHOCTH OpraHu3Ma |
€€ OTHOCUTENBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHE M pa3BUTHE KU3HHU Ha 3emuie.

JloHay4yHbIE TPEACTABIECHUS O 3apOXKJICHUHM >KU3HU. HayuyHble THMIIOTE3BI
BO3HMKHOBEHHUS >KM3HM Ha 3emuie: a0uoreHe3 M naHcnepmus. XHUMHUYecKas
HBOMIOIUS. AOHMOTEHHBIM CHUHTE3 OPTraHWYECKHUX BEIIECTB M3 HEOPTaHUYECKHX.
DKCIEpUMEHTAIBHOE MOATBEPKACHUE XUMHUUECKOM 3BoJIIoIMU. HadanbHbie Tansl
ouonornyeckoi sBomonuu. ['unoreza PHK-mMupa. ®opmupoBanne MeMOpaHHBIX
CTPYKTYp W BO3HHUKHOBEHUE NPOTOKJIETKU. [lepBble KIETKM M WX SBOJIIOLHS.
®opMUPOBAHUE OCHOBHBIX T'PYIII )KUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emuie 1o 3paMm u nepuonaM. Karapxeil. Apxeiickas u
nmpoTepo3oiickast dphl. Ilaneo3olickas spa u €€ mNepuoabl: KEeMOPUMCKUIA,
OPIOBUKCKHH, CUITYPUUCKHN, T€BOHCKN, KAMEHHOYTOJIbHBIN, TIEPMCKH.

Me3o301cKas 3pa v €€ NEPUOJIbl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaiiHozoiickass »pa W €€ mNepuoAbl: MNaJCOreHOBbIM, HEOIE€HOBBIM,
AHTPONOTE€HOBBIM.



XapakTepuCTUKa KJIMMaTa W Te0oJIOTUYECKUX IpoieccoB. OCHOBHBIE 3TaIlbl
HBOJIIOIIMU PACTUTEIBHOIO M S>KMBOTHOIO MHpa. ApomMopdo3bl y pacTeHUHl u
KUBOTHBIX. [losiBNIeHUE, paclBET U BEIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucremMa OpPraHMYECKOr0 MuUpa Kak OTpakeHue 3BOoIoUUd. OCHOBHBIE
CUCTEMATUYECKUE TPYNIbl OPraHU3MOB.

DBOJIFOLMS YEJIOBEKA. AHTPOIIOJIOTUA KaKk Hayka. Pa3Butue npeacTaBiaeHud o
MIPOUCXOXKJICHUH YeJoBeKa. MeToabsl H3ydeHHsl aHTpororesesa. CXoicTBa U
pa3IuyMs 4eJI0BEKA U KUBOTHBIX. CHCTEMATHUYECKOE MOJIOKEHUE YEITOBEKA.

HBumxymue  cuiabl  ((pakTopbl)  aHTpONOreHes3a. Hacnencreennas
W3MEHYMBOCTh W €CTECTBEHHBIM 0TOOp. OOmEecCTBeHHBIM 00pa3 KU3HH,
U3rOTOBJIEHUE OPYJIUN TPYAQ, MBILIJIEHUE, PEYb.

OCHOBHBIE CTaJIMM W BETBU JBOJIOLMU YEJIOBEKA: aBCTPAIONUTEKH, UenoBek
yMenblid, YemoBek mnpsMoxonsmuii, YenoBek HeaHAEpTAIbCKUM, UYenoBek
pasymHbIii. Haxoaku MCKOMaeMbIX OCTaTKOB, BpeMsi CYIIECTBOBAaHHWs, 00JIacTh
pacnpocTpaHeHus, 00BEM TOJOBHOTO MO3Ta, 00pas3 KU3HU, OPY/IUA.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachl:  €BpPOMNEOU]IHAsS
(eBpaswmiickasi),  HErpo-aBCTpaJioMjHas  (PKBATOpUalibHAs),  MOHTOJIOUHAS
(a3uaTcko-amepuKkaHckasi).  UepTsl  MPUCIOCOOJIECHHOCTH  TPEJCTABUTEIEH
YEJIOBEYECKUX pac K YCJIOBHUSM CYILIECTBOBaHUA. EJIMHCTBO 4ENOBEYECKUX pac.
Kpuruka pacuszma.

JemoHcTpanum:

IToptpersr: ®@. Penu, JI. ITactep, A. U. Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmuiel U cxeMbl: «Bo3uukHoBenne COJIHEUHOM CUCTEMED», «Pa3BuTHe
OopraHuyeckoro mupa», «PacturenpHass KieTka», «KHUBOTHas  KJIETKay,
«IIpokapuornueckas kietrka», «COBpEMEHHAs CUCTEMA OPraHUYECKOr0 MHUPAY,
«CpaBHEHHE aHATOMHMYECKHX YEpPT CTPOCHHUS 4YEJIOBEKAa M YEJIIOBEKOOOPa3HBIX
00e3bsin», «OCHOBHBIE MeECTa TNaJCOHTOJIOTMYECKUX  HAXOJOK  MPEAKOB
COBPEMEHHOI'0 4eJIOBEKa», «JlpeBHenmme moan», «lpeBHue moan», «llepsbie
COBPEMEHHBIE JIIOJINY», «HeToBeueCKre pachh».

O6GopynoBanue:  Mmynsixu  «lIpoucxoxnenune — yenoBeka»  (OHOCTHI
aBCTpaJONUTEKa, MUTEKAHTPOIA, HEaHJepTalblla, KPOMAaHbOHIIA), CJIEHKHU WIH
M300pa)KEeHUs KaMEHHBIX OpYyJIud NEepBOOBITHOTO YeIoBeKa (KaMHHU-YOIIEPHI,
pyomia, ckpebia), TeOXpoHOJoTHueckas Talnuia, Koulekuus «DopMbl
COXPAHHOCTU MUCKOMAEMBbIX YKUBOTHBIX U PACTCHUI.

JlaGopaTopHble U NpakTH4ecKne padoThbl:

[Ipaktuueckast padota Ne 1. «M3yueHue mMcKomaeMblXx OCTaTKOB PACTEHHUM U
KUBOTHBIX B KOJUICKIIHSIX).



OKCKypeust «IBONIONKSA OPTraHMYECKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-
Hay4YHBIM WJIM KpaeBEIUECKUN My3eil).

Tema 3. Opranu3mMbl 4 OKpy:KawIinas cpeaa.

DKoJIorus Kak Hayka. 3aJadd U pa3Aelibl 3KOJIOTuU. MeToabl 3KOJOTHYECKUX
HCCJIEIOBAHUN. DKOJIOIMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOuTaHUs OpPraHU3MOB: BOJAHAs, HA3eMHO-BO3JYIIHAs, MMOYBEHHA,
BHYTPHUOPTaHU3MEHHASI.

Okonoruueckue ¢akropel. Krmaccudukanuss skonoruyeckux (HaKTOpOB:
abuoTnueckue, OHOTHYECKHME M aHTpOnoreHHnle. JlelcTBUE HKOJIOTHMYECKUX
(aKTOpOB Ha OPTaHU3MBI.

AOuoTtnueckue (HakTophl: CBET, TEMIIEpaTypa, BIaXHOCTb. DOTONEprUoOAN3M.
[IpucniocoOnenuss  OpraHM3MOB K  JICUCTBHUIO  aOMOTHYECKHX  (DaKTOPOB.
buonornueckue puTMBL.

buotnyeckue  daktopel.  Buasl  OmoTHUECKHX B3aUMO/ICHCTBUI:
KOHKYPEHIIUS, XUIIIHUYECTBO, cuMOno3 u ero ¢opmsl. [lapasurusm, kooneparms,
MYTyajau3M, KOMMEHCAJIM3M (KBapTHUPAHCTBO, HaXJIEOHUYECTBO). AMEHCAIU3M,
HeUTpayiu3M. 3HaueHHEe OWUOTHYECKUX B3aUMOJEWUCTBHM MJI1 CYLIECTBOBAHUSA
OpPraHHU3MOB B MPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKU monyssiiuu. (OCHOBHBIE TMOKa3aTENH
NOMYJISIUU: YHUCIEHHOCTh, IJIOTHOCTh, POXJA€MOCTh, CMEpPTHOCTb, MPHUPOCT,
Murpanus. J[mHaMuka 4uciIeHHOCTH MOMYJISIIUUA U €€ peryJisiiusl.

JlemoncTpanuu:

[Toptpetsi: A. 'ymGonbar, K. ®@. Pynbe, O. I'ekkensb.

Tabmuuer u cxemsl: kapta «lIpupognsie 30ub1 3emum», «Cpenbl oOUTaHUS
opranusmMoBy», «®oronepuoauzm», «llomymsmum», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTH NOMYJISUUU UHPY30puu-Ty Penbkny, «[lumesbie nenm».

JlaGopaTopHble U MpaKTUHYeCKHe PadOThI:

Jlabopatopnast padora Ne 3. «Mopdonorudeckne 0COOEHHOCTU PACTCHUI U3
Pa3HBIX MECT OOUTaAHUS.

JlabopatopHas padota Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIEyCcay.

[Ipaktruueckast pabora Ne 2. «[loacuér mmoTHOCTH MOMYJISAIUNA PA3HBIX BUOB
pacCTEHUI.

Tema 4. CooO1mecTBa ¥ IK0JIOIHYECKHE CUCTEMBbI.

Coo0miectBO opranu3mMoB — OuorieHo3. CTpyKTypbl OMOIleHO3a: BUIOBas,
NpoCTpaHCTBEHHas, Tpoduueckas (muienas). Buabl-qomunantel. CBsizu B
OouoIeHO3E.

Dkoyioru4yeckre cuctembl (d9kocucteMsbl). Ilonsitue 00 »sKocucTeMe W
ouoreoneHoze. OyHKIMOHATBHBIE KOMIOHEHTHl 3KOCHCTEMBI: MPOAYLEHTHI,



KOHCYMEHTBI, peAyLEeHTbl. KpyroBopoT BEHIECTB U NOTOK SHEPTHU B IKOCUCTEME.
Tpoduueckue (muiieBble) YpOBHU HKOCHUCTeMBI. [luiieBbie 1eMmu W CETH.
OcHOBHBIE TOKa3aTeIu HKOCUCTEMBI: OMomacca, MNPOAYKIHUS. DKOJIOTHYECKHE
nUpamMubl: MPOAYKLIHUH, YHCIEHHOCTH, Ouomaccbl. CBOICTBA 3KOCHUCTEM:
YCTOMYMBOCTB, CAMOPETYJIsALMs, pa3BuTue. CyKieccus.

[IpupoaHbie PKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKocHCTeMa XBOMHOTO
VI IIAPOKOJIMCTBEHHOTO Jieca.

AHTpPONOre€HHBIE  IKOCUCTEMBIL.  ATPO3KOCHUCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X03s1IICTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCHUCTEM.

buopasnoobpaszue kak ¢akrtop ycroHuuBocTH 3KocucTeM. CoxpaHeHHe
OMOJOTUYECKOT0 pazHooOpasus Ha 3emIie.

VYuenne B. U. Bepnaackoro o Omocdepe. ['panuiisi, coctaB u CTpyKTypa
ouoceprr. JKuoe BemiectBo u ero ¢yHkuuu. OcobeHHocTH Ouocdepsl Kak
rJ100aJIbHOM 3KOCHCTeMBbl. JlMHaMHuecKoe paBHOBECME U oOOpaTHas CBs3b B
ouocdepe.

KpyroBopoThI BemiecTB 1 OMOTEOXMMHUYECKUE ITUKIIBI 3JIEMEHTOB (yriepoa,
a30Ta). 30HAIBHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoBeuecTBO B Onochepe 3eMiau. AHTPONOTE€HHbIE U3MEHEHUs B Orocdepe.
['moGanbHbBIE IKOIOTUYECKUE TPOOIEMBI.

CocyiiecTBoBaHME PUPOIBI u YeJI0BEUYECTBA. Coxpanenue
Oropa3zHoo0pa3usi Kak OCHOBa yCTOMUYMBOCTH Omocdepsl. OCHOBA pallMOHATIBHOTO
VOPaBJICHHUS TPUPOJHBIMU pEeCypcaMd W UX HCIOIb30BaHue. JlocTmkKeHus
OMOJIOTHUY U OXpaHa MPUPOJIbI.

JlemoHcTpanuu:

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

Tabmuubl u cxembl: «IluieBsle nenu», «bUOLIEHO3: COCTaB U CTPYKTypay,
«IIpupogusie cooOmectBay, «llemum nuTaHus», «IKOJOTHYECKass MUPAMUJIAY,
«buocdepa u genoBek», «IKOocUCTEMA MTUPOKOTUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBoiiHOro  jeca», «buoneno3 Bomoéma», «ArpoueHos», «llpumepHsbie
AQHTPOIIOIEHHBIE  BO3ACHCTBUSA Ha NOpupoay», «BaxHeimme  HCTOYHUKHU
3arpsi3HEHUs BO3AyXa U TPYHTOBBIX BOA», «llouBa — BaxHelIlas cOCTaBIAIONIas
ouocheprr», «DakTopsl aerpaganuu mouBy», «llapaukoBeril d3dhdexT», «DakTopbl
paANOaKTUBHOTO 3arpssHeHusi oOuocdepr», «OOmas crTpykrypa Ouocdepb»,
«Pacnpoctpanenue >xu3Hu B Ouocdepe», «O30HOBBI dKpaH OuocPepb»,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azora B mpupoze».

O6opynoBanue: Mojenb-anIuIkKaiusa « TUmryHbie OMOILIEHO3b», TepOapuii
«PacTtutenbHbpie coobmecTBay, komieknun «buomnenos», «Bpenurenn BaxkxHEUIIINX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJNbTYp», TepOdapud ¥ KOJUIEKIIMUM pAcTeHUH U
KUBOTHBIX, TPUHAJICKAIINE K Pa3HbIM 3KOJOTMYECKHM TpYIMIaM OJHOTO BHUJA,



Kpacnas xnura Poccuiickoit ®enepanuu, HU300paKeHHS OXPaHSIEMBIX BHUIOB
PAcTEHUI U )KUBOTHBIX.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA ITPOTPAMMBI 11O
bMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHUA

Cornacio ®I'OC COO, ycraHaBiauBarTCs TpeOOBaHUS K pe3ysbTaTam
OCBOCHMSI  OOydYarOUIMMHUCS MpPOrpaMM  CcpeaHero  olmiero  00pa3oBaHMS:
JUYHOCTHBIM, METANIPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType AMYHOCTHBIX pE3yJbTaTOB OCBOEHUs mpeamera «buonorus»
BBIJICJICHBI CIISAYIONINE COCTABJISIONINE: OCO3HAHHWE OOYYaIOIMMMUCS POCCHHCKON
rpakJaHCKON MACHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH
U CaMOOINpEACICHUI0, HaJluuyMe MOTHUBAllMU K OOy4YeHUI0  OHOJOTHH,
L[EJICHANPABICHHOE Pa3BUTUE BHYTPEHHUX YOEKIEHHI JIUYHOCTH HA OCHOBE
KIIFOYEBBIX IIEHHOCTEH M HMCTOPUYCCKUX TPAAUIUNA Pa3BUTHUS OHOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESATETbHOCTU 1IEHHOCTHO-CMBICIOBBIMU ~ YCTAHOBKAMHU, TPUCYIIUMU CHUCTEME
OMONOTHYECKOTO O0pa30BaHWs, HAJIWYME DKOJIOTHYECKOTO IMPaBOCO3HAHUS,
CITIOCOOHOCTH CTaBUTH ILIEJIU U CTPOUTH KU3HCHHBIC TIIaHBI.

JIMYHOCTHBIE PE3YyNbTaThl OCBOCHHUS TpeaMeTa «bHOJIOrus» TOCTUTarTCs B
€IUHCTBE Y4YeOHOM ¢ BOCHUTATEIBHON JESITEIBHOCTH B COOTBETCTBUM C
TPAJUIMOHHBIMA POCCUICKUMU COLIMOKYJIBTYPHBIMU, UICTOPUUECKUMHU U TYyXOBHO-
HPAaBCTBEHHBIMU IICHHOCTSIMH, TMPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpPMaMHU
MOBEJIEHUSI W CIOCOOCTBYIOT IMpOIECCaM CaMOIIO3HAHUS, CaMOBOCIIUTAHHUS W
CaMOpa3BUTHUS, PA3BUTUS BHYTPEHHEW TMO3UIMU JIMYHOCTH, NATPUOTU3MA,
YBOKEHUSI K 3aKOHY U TMPABOIMOPSIKY, YEIOBEKY TpyJla U CTaplieMy MOKOJIEHUIO,
B3aMMHOTO YBa)XCHHUsS, OCPEKHOTO OTHOIICHHUS K KYJIbTYPHOMY HACISIUI0 H
TpaJUILMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoit dexpepanuu, npupoae u
OKPYJKaroIIen CpeLe.

JImyHOCTHBIE pe3ynbTaThl OCBOEHUS YyudeOHoro mpeamera «buomorus»
JOJDKHBI OTpakaTh TOTOBHOCTh M CIIOCOOHOCTH 00YUaOIIMXCSI PYKOBOJACTBOBATHCS
chopMUPOBAHHONW BHYTPEHHEH TMO3WUIUEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHX  YOEXJCHUH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCHMCKOIro OOIIECTBa, PACIIMPEHUE KU3HEHHOIO
ONBITa M OMbITA JICSITEILHOCTH B MPOIIECCE peaan3allii OCHOBHBIX HaIlpaBJICHUM
BOCITMTATECIbHON ACATEIBHOCTH, B TOM YKCJIC B YaCTHU:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOM MO3UIIMK 00YYaIOIIEerocsl Kak akTUBHOTO U

OTBETCTBEHHOT'O WIEHA POCCUICKOI0 OOIIECTBA;



OCO3HAHHE CBOMX KOHCTUTYLIHMOHHBIX IIpaB M OOS3aHHOCTEH, YBaKCHUE
3aKOHA M MPaBOMNOPSIAKA;

FOTOBHOCTh K COBMECTHOMH TBOPYECKOM JIEATEIBHOCTH MPU  CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX U MO3HABATEJbHBIX 3aJ1ay, BBIOJIHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTMPEACNATh COOCTBEHHYIO TMO3WIIMI0 10 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBICHSTH €€;

YMEHUE YUYWUTHIBATh B CBOMX JICUCTBUAX HEOOXOJMMOCTh KOHCTPYKTHBHOI'O
B3aMMO/ICHCTBUS JIIOJIEH C Pa3HBIMU YOCKIACHUSMHU, KYJIbTYPHBIMU LIEHHOCTSIMU U
COIIMAJIBHBIM TOJI0KEHUEM;

FOTOBHOCTh K COTPYJAHHUYECTBY B IIPOIIECCE COBMECTHOTO BBINOJHEHUS
y4eOHBIX, TO3HABATEJIILHBIX U HCCIEAOBATEIBCKUX 3a/lady, YBaXKUTEIHLHOIO
OTHOILIEHHS K MHEHHUIO OIIMOHEHTOB TMPU OOCYKJICHUM CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CONCPKAHUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOM 1€ TETILHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

c(hopMHUPOBAHHOCTD pOCCUICKOM rpaXk JaHCKOM UJICHTUYHOCTH,
MaTpuoOTU3Ma, YBaKEHHS K CBOEMY HApoJay, YYBCTBa OTBETCTBEHHOCTU IE€pe.l
Ponuuol, ropmocty 3a cBoM Kpal, cBO PoauHy, CBOM S3BIK M KYJBTYDY,
MPOIIOE ¥ HACTOSIIIEe MHOTOHAIIMOHAJIbHOTO Hapoja Poccuu;

IIEHHOCTHOE OTHOIIIEHUE K IPUPOJHOMY HACIEAUIO U MTaMSITHUKAM MPUPO/IBI,
TOCTHXEHUsAM Poccuu B Hayke, UICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OILICHUBATh BKJIAJ, POCCUHCKHX YYEHBIX B CTAHOBJIEHUE W
pa3BuTHE OWOJOTHHM, TOHUMAHMS 3HAYCHUS OWOJIOTMH B IIO3HAHUH 3aKOHOB
IPUPO/IBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIeCTBa;

uaelHas yoexxaIEHHOCTh, TOTOBHOCTh K CIyKeHHIO W 3amute OTeuecTBa,
OTBETCTBEHHOCTH 3a €r0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHUE JIYXOBHBIX IEHHOCTEW POCCUNCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, STHYCCKOTO ITOBEICHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIMI0 M MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSCH Ha MOPATbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MIOCTPOCHUE YCTOMUYUBOTO OYyAYIIIETO;

OTBETCTBEHHOE OTHOIIICHHE K CBOMM POJUTEIISIM, CO3/JaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOT'O TMPHUHATHS LEHHOCTEM CEMEWMHOM JKU3HU B COOTBETCTBUHU C
TpaauusiMHi Hapo1oB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMS

ACTETUYECKOE OTHOIIECHHWE K MHPY, BKIIOYAs ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPY/a, 0OIIECTBEHHBIX OTHOIIICHUIH;



MMOHMMAHUE 3MOLMOHAIIBHOTO BO3JEHUCTBUS KUBOM MPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPA)KEHUIO B Pa3HBIX BUJAaX UCKYCCTBA, CTPEMIICHUE
IPOSIBJISATh KAYECTBA TBOPUYECKOM JINYHOCTH;

5) ¢puznyeckoro BocnuTaHUs, ()OPMHUPOBAHMS KYJILTYPbl 3I0POBbS H
IMOIMOHAJIBLHOTO 0JIArONOJy4Yns:

MOHMMAHUE U peaju3alus 370pOBOro u Oe3omacHoro obpasza >KU3HU
(3m0opoBOE€  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpPaBWJI U HOPM,
cOaTaHCUPOBAHHBIM pEXUM 3aHATUM MW OTHbIXa, peryispHas Qunueckas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (DM3MYECKOMY U TICUXHUYECKOMY 3/10POBBIO;

NOHMMAHHE UEHHOCTH TMPaBUJI HWHIWBUAYAIBHOTO W  KOJUIEKTUBHOIO
0€30MacHOro MOBEJCHUS B CUTYAIUAX, YTPOXKAIOIIUX 3I0POBBIO M KU3HU JIIOJICH;

OCO3HAHUE MOCIEICTBUI U HEMPUATHUS BPEAHBIX NMPUBBIUEK (YMOTpEOICHUs
aJIKOr0Jisl, HAPKOTHKOB, KYPEHHS);

6) TPy 10BOI0 BOCTIMTAHMSI:

FOTOBHOCTh K TPYAY, OCO3HAaHHE IIEHHOCTU MAacCTEpCTBa, TPYA0It00ue;
FOTOBHOCTh K AKTUBHOW JIESTEIIBHOCTH TEXHOJOTMYECKOU M COLMAIbHOU
HAIPABJICHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSTEILHO

BBITIOJTHATh TaKyIO JESATeIbHOCTD;

HMHTEpEC K pa3iu4HbIM cepaM MpodheCCUOHATILHOU JIEATeIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIA BBHIOOp Oyaymei mnpodeccun W peaTn30BLIBATH
COOCTBEHHBIC KU3HECHHBIE TIIAHbI;

TOTOBHOCTh M CIIOCOOHOCTHh K OOpa3oBaHUIO W CamMoOOpa3OBaHUIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) 3K0JI0rH4eCKOro BOCIIMTAHUSA:

HKOJIOTHYECKHU IIeJIecO00pa3HOe OTHONICHHE K MPHUPOAEC KaK HMCTOYHHUKY
KU3HU Ha 3emJie, OCHOBE €€ CYIIeCTBOBAHMUS;

MOBBIIIICHUE YPOBHSI DKOJOTUYECKOW KyJIbTYpbl: MPUOOPETEHUE OIbITA
IJJTAHUPOBAHMUSI TIOCTYNKOB M OLUEHKHM WX BO3MOXHBIX MOCIEACTBUN NS
OKPYXKaroLIEn Cpebl;

OCO3HAHHE TJI00ATBHOTO XapaKTepa JKOJIOTMUECKHX MpoOJeM W MyTed HuX
pelieHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETAaeMble MPU H3YYEHUU OUOJOTHHU
3HAHUS M YMEHUSI TIpU pEUIeHUU NpoOJeM, CBS3aHHBIX C palMOHAJIbHBIM
MPUPOJIONIOIb30BaHUEM  (COOJNIOICHUE  MpaBWi  TOBEICHHS B  MPHUPOJE,
HAIlPaBJICHHBIX HA COXPAaHEHUWE pAaBHOBECHUA B HKOCHCTEMAaX, OXpaHy BHJIOB,
AKOCHUCTEM, OHOChEpPHI);



AKTUBHOE HENPUATHE JEUCTBUM, IPUHOCIIIMX BpeH  OKPYKaAIOLIEH
NPUPOAHON cpejie, YMEHHE MPOrHO3MPOBATH HEOIArONPUSTHBIE HKOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPAIATh UX;

HaJIMYue Pa3BUTOTO IKOJIOTHYECKOTO MBIIUICHUS, IKOJIOTUYECKON KYJIbTYPHI,
OmbITa NEeSATEITbHOCTU AKOJIOTHYECKOM HaIPaBIICHHOCTH, yYMEHUS
PYKOBOJCTBOBAaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHMKATHUBHON M COLHAIBHOU
MPaKTUKE, TOTOBHOCTH K YYAaCTHIO B MPAKTUYECKON NESITEIbHOCTH 3KOJIOTUYECKON
HaIpPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(OPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOTO Ha JIUAJIOTe
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOEI0 MECTa B MOJHUKYJIBTYPHOM MUPE;

COBEPILIEHCTBOBAHHUE SI3bIKOBOW M YHUTATEIbCKOM KYJBTYpbl KakK CpeicTBa
B3aUMO/ICHCTBUSI MEXK]TY JIFOJIbMU U TIO3HAHUS MUPA;

NOHUMaHWe creuuduku OUONOTMU Kak HayKd, OCO3HaHUs e€ poju B
(GbOpMHpPOBAHUU PALMOHAIBLHOTO HAYYHOTO MBIIUIEHUS, CO3/JaHUM IEJIOCTHOTO
MpEACTaBICHUs. 00 OKpYXaloleM MHpE Kak O €IMHCTBE MPHUPObI, YEJIOBEKA U
oOmecTBa, B TO3HAHWHM TPHUPOIHBIX 3aKOHOMEPHOCTEH M PEIICHHH MPoOIeM
COXpPaHEHUS IPUPOIHOTO PaBHOBECHS;

yOeXKIEHHOCTh B 3HAUMMOCTH OHMOJIOTMU AJII COBPEMEHHOW HMBUJIM3ALNU:
o0OecrieueHus: HOBOTO YPOBHSI Pa3BUTUSI MEAMIIUHBI, CO3/IaHHE TMEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CIOCOOHBIX pEIIaTh PECypCHbIE  MPOOJEMBI  Pa3BUTHUS
YeJIOBEUYECTBA, MOMCKA MyTEeH BBIX0JIa U3 IIO0ATBHBIX IKOJIOTHUYECKUX MPOOIeM U
oOecrieyeHusi  mepexoja K  YCTOMYMBOMY  pa3BUTHIO,  pallMOHAIbHOMY
MCIIOJIb30BAHUIO TMPUPOJHBIX PECYpPcOB M (OPMHPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHMHM OHOJOTUYECKUX 3HAHUN B IEJIIX
MOBBIIICHUSI OOMIEeH KyJIbTYpbl, €CTECTBEHHO-HAy4YHOW T'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIMOHAJIbHOM IpaMOTHOCTU oOydarommxcs, (GopMupyeMoi
MIPY U3yYCHUH OMOJIOTHH;

MMOHUMAHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIONb3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIONbh30BaTh TIOJydaeMble 3HAHUS I aHaiu3a U
OOBSICHEHHUS SIBIICHUN OKPYXKAIOLIEro MUpPA U MPOUCXOASAIIMX B HEM HM3MEHEHH,
yMEHHUE JenaTh OOOCHOBAHHBIE 3aKJIIOYEHHS] HA OCHOBE HAay4HbIX (AKTOB H
MMEIOIIUXCS JAHHBIX C IEJIbIO MOTYyUYEeHHS JOCTOBEPHBIX BBHIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BAaTh OWOJIOTMYECKUE 3HAHMS IS
penieHus IpoOJieM B peabHbIX KU3HEHHBIX CUTYaIIUSIX;

OCO3HAHHWE LIEHHOCTH HAYYHOM JeATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISThH
MIPOEKTHYIO U UCCIIEIOBATENBCKYIO JEATEIbHOCTh HHANBUAYAIBHO U B IPYIIIIE;



TOTOBHOCTh M  CIOCOOHOCTh K  HEMpPEPHIBHOMY  OOpa30BaHUIO U
caM000pa3oBaHUIO, K AaKTUBHOMY TIOJYyYEHHUIO HOBBIX 3HAHWH MO OWONOTHH B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMHU.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIE pe3ybTaThl OCBOCHHS y4eOHOTO mpeameTra «buomorus
BKJIFOYAIOT: 3HAYMMBbIC IS  (OPMHUPOBAHUS MHUPOBO33PEHUS OOYJAFOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIPEIMETHBIE) OOIIeHayYHbIC MOHSATHUS, OTPAKAIOIINE
[IEJIOCTHOCTh HAYYHOH KapTUHBI MHpa W CHENU(PHUKY METOJOB TIO3HAHUS,
HCITOJIb3yEMBIX B €CTECTBEHHBIX HayKaxX (BEIIECTBO, DHEPTHs, SBJICHHE, TPOIIECC,
CUCTEMa, Hay4YHBIN (haKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCJIeIOBaHME,  HAONIOJICHWE, UW3MEpEHHe, OKCIEPUMEHT U  JPYTHUX),
yYHHUBEpCalIbHBIE yYeOHBbIC JEHCTBUS (TIO3HABaTeNbHbIC, KOMMYHHKATHUBHEIC,

PETYJISTUBHBIE), oOecreynBaroIme dbopmHpoBaHue (GyHKIHOHATBHOM
IPaMOTHOCTH M  COLUMAJIbHOM KOMIIETEHUHMH OOYy4YaroIIHUXCsA, CIOCOOHOCTh
oOyuaromxcs UCII0JIB30BAaTh OCBOCHHBIE MEXAUCIUIUIMHAPHBIE,

MUPOBO33pDEHUYECKHME 3HAHMS M  YHUBEpCajbHble Yy4yeOHbIE JCHCTBUS B
[I03HABATEIbHOU U COLMAIIBHOMN IIPAKTUKE.

MeTtanpenMeTHbIE PE3YJIbTaThl OCBOECHHSI MPOrPaMMbl CPEIHEro OOIIEro
00pa30BaHMsI TOJIKHBI OTPAXKaTh:

OBaanenue YHHMBepCAJIbHbIMHU y4eOHbIMHI MO3HABATEIbHBIMU
AeCTBUSIMM:

1) 6a3oBble JIOrHYeCKHUE AeMCTBUSI:

CaMOCTOSITENIbHO  (OpPMYJNIHpPOBaTh W aKTyaJlU3UpoOBaTh  MpodiIemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHHM 3HAHUN MPUEMBI JIOTMYECKOTO MBIILJICHUS
(amanuza, cUHTE3a, CpaBHEHMSI, KIaccupuKamm, 0000IIeHns ), paCKPbIBaTh CMBICT
OMOJIOTMUECKUX MOHATHH (BBIIEIATh UX XapaKTepHbIE MPU3HAKH, YCTaHABIUBATh
CBSI3M C JIPYTUMU MOHSATHUSIMH);

ONpEeNeNATh LENU ACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JOCTUXKEHHUS, COOTHOCUTD PE3YJIbTAThI ACSATEIBHOCTU C TOCTABICHHBIMU LIETISIMU;

MCITI0JIb30BaTh OMOJIOTMYECKUE MOHATHUS ISl OOBSICHEHUS (DAKTOB U SBJIICHUI
YKUBOU IIPUPOBI;

CTPOUTH JIOTMYECKUE paCCyX ACHUA (MHIYKTHUBHBIC, JEAyKTUBHBIE, IIO
aHAJIOTMH), BBIABIATH 3aKOHOMEPHOCTH W MPOTUBOPEUHMS B paccMaTpUBAEMBbIX
ABJICHUSIX, (DOPMYJIUPOBATH BBIBOJIbI U 3aKIIOUEHUS;

NPUMEHATh  CXEMHO-MOJEIJIbHBIE  CpeacTBa  JUIS peICTaBICHUS
CYLIECTBEHHBIX CBS3€M M OTHOIIEHUN B M3y4aeMbIX OMOJOTMYECKMX OOBEKTaX, a



TaK)K€  MPOTUBOPEYMH  pPa3HOTO  POJia,  BBISIBICHHBIX B  Pa3JIMYHBIX
MH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3pabaTreiBaTh IJIaH pelieHus] MpoOJieMbl ¢ yYETOM aHaln3a WMEIOIIUXCS
MaTepUaJbHbIX U HEMaTepUAIIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKU MOCJIEACTBUN JEATEIbHOCTH;

KOOPJAMHUPOBATh M  BBINOJHATH pabOTy B YCIOBHSIX  pPEaIbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOI'O B3aUMOJICHUCTBUS,

pPa3BUBATh KPEATUBHOE MBIILICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeICTBUSA:

BJIJICTh HABBIKAMU YUCOHO-MCCIICIOBATEIILCKON M ITPOCKTHOM JIEITEIIBHOCTH,
HaBBIKAMU  pa3pelieHus TpoOjieM, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3aa4, MPUMEHEHUIO
Pa3IMYHBIX METOJIOB IMO3HAHUS;

UCIIOJIb30BAaTh PA3JIMYHbIC BUABl JEITEIBHOCTH IO IOJYYEHHUIO HOBOIO
3HaHUS, €r0 MHTEPNPETAINH, MNPeoOpPa30BaHUI0 M TPUMEHEHHUIO B YUYEOHBIX
CUTYyalUsX, B TOM YUCJIE IPU CO3JaHUU YUECOHBIX U COLUATIBHBIX TPOCKTOB;

(dhopMHUpOBaTHh HAYYHBIA TUI MBINIJICHUS, BIaJACTh HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMU TTOHATUSIMHU U METOJIAMH;

CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 3aJadyd B 00pa30BaTEIIbHOM
JESATELHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISBJISITh [IPUYMHHO-CJIEACTBEHHbIE CBSI3M W aKTyaJM3UpOBaTh 3ajauvy,
BBIJIBUTaTh THUIIOTE3y €€ pEIICHUS, HaXOJIUTh apryMEHTBhl IS JI0Ka3aTelbCTBa
CBOUMX YTBEP)KJICHUH, 3a/1aBaTh MapaMeTPhbl U KPUTECPUU PEIICHNUS;

aHAJTM3UPOBATh TMOJYyYEHHBIE B XOJ€ pEUICHUS 3aJaud Pe3yJbTaThl,
KPUTHYECKU OIIEHUBATh UX JI0OCTOBEPHOCTb, IPOTHO3UPOBATh UBMEHEHHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OLICHKY HOBBIM CHUTYyAaIlUsSM, OIICHUBATh MPHOOPETEHHBIN OIIBIT,

OCYILIECTBJISITh 1I€JICHANPABICHHBIN IMOUCK IMEpPEHOCa CPEJICTB U CHOCOOOB
JEHCTBUS B MPOPECCUOHAIBHYIO CPEy;

yMETh MEPEHOCUTh 3HAHUS B MO3HABATEIBHYIO M NPAKTUUECKYH 00JacTH
KUZHEACATEIbHOCTH;

yMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX IIPEAMETHBIX 00IacTel;

BBIJIBUTATh HOBBIE HJICH, MpeljaraTh OPUTMHAIbHBIC MOJIXO/Abl U PEIICHUS,
CTaBUTh IPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIICHUSI.

3) pa6ora ¢ ungopmanmeii:

OPUEHTUPOBATHCSA B PA3IMYHBIX UCTOUYHUKAX HUH(POpMAIUHU (TEKCTe Y4eOHOTO
mocooOusi, HAYYHO-TIOMYJSAPHOW JUTEpaType, OHOJOrMYECKUX CJIOBapsX U
CIIpaBOYHUKAX, KOMITIOTEPHBIX 0a3ax JMaHHBIX, B IHTEpHETE), aHaTU3UpOBaTh



MH(OPMAITUIO PA3IMYHBIX BUJOB U (GOPM TPEICTABICHUS, KPUTHIECKU OIEHUBATh
€€ JI0CTOBEPHOCTh U HENIPOTHUBOPEUUBOCTH;

(bopMyIUpPOBaTh 3aMPOCHl U MPUMEHSTh Pa3IMYHbIE METOJbI MIPHU TOUCKE U
otbope Ouosornueckoit nHGOpMaAIUU, HEOOXOIUMOM JUIsl BHITIOJHEHHS YUeOHBIX
3ajad;

MpuOOpETaTh OMBIT HCHOJB30BaHUS WHOOPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIb30BAHUS PA3IMYHBIX
TIOMCKOBBIX CHCTEM;

CaMOCTOSITEIFHO ~ BBIOMpATh  ONTUMalbHYIO  (OopMy  TIpeaCTaBICHUSA
ononornyeckor nHpopmaruu (cxembl, Tpaduku, AHarpaMMbl, TaOIUIBI, PUCYHKA
¥ Ipyroe);

UCTIOJh30BaTh HAy4YHBIA s3BIK B KadecTBe CpeAcTBa mpu paboTe ¢
Ouonornyeckod MHQPOpMALMEN: MPUMEHATh XUMHUYECKUE, (PU3NYECKHE U
MaTeMaTU4YeCKUe 3HAKH U CHUMBOJBI, (popmyibl, abOpeBuaTypy, HOMEHKIATYPY,
UCIIOJIb30BaTh W MPeoOpa3oBbIBATH  3HAKOBO-CUMBOJIMYECKHUE  CPEJICTBA
HarJISTHOCTH,

BIIQJCTh ~ HABBIKAMHM  pAcloO3HaBaHWA W 3aUTHl  WH(OpMaIuwy,
nH(OPMAITMOHHOW 0€30MTaCHOCTH JIMYHOCTH.

OBiaeHue YHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU 1eHCTBUAMM:

1) oO1enme:

OCYIIECTBISITh KOMMYHHUKAIIMK BO BCeX cepax KU3HU, AKTUBHO yU4aCTBOBATh
B JMAJIOTE WJIM JUCKYCCHUHU TIO CYIIECTBY OOCYKIaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOIIPOCHI, BBICKA3bIBATH CYXKICHUS OTHOCUTEIHHO BBIMIOJHEHUS TMpeiaraeMoi
3aJlay, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH IMO3UIIMHA JAPYTMX yYaCTHUKOB
ayanora Wi JUCKYCCUH);

pacmo3HaBaTh HeBepOAJbHBIE CpEACTBA OOIIEHHsS, TOHMMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, TMPEIMOCHUIOK BO3HHUKHOBEHUS KOH(MIMKTHBIX CHUTYaIlUH,
YMETh CMATYATh KOH(JIUKTHI U BECTH IEPETOBOPHI;

BJIQ/IETh PA3JIMYHBIMU CIOCOOaMH OOIIEHUS W B3aUMOJICHCTBUSI, TTOHUMATh
HAMEPEHUs JAPYTUX JIIOJICH, MPOSIBIIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU GopMme (hopMyaupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO M JIOTUYHO HW3JIaraTh CBOIO TOYKY 3PEHHUS C HCIIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHas [1eITeJIbHOCTh:

MOHUMATh M HCIOJIb30BaTh MPEUMYINECTBA KOMAHIHONW M WHIUBHUIYaTIbHOU
paboTHI MPU PEIICHUH OMOJIOTHYECKOHN MPoOIeMbl, 000CHOBBIBATh HEOOXOAMMOCTh
MIPUMEHEHUS TPYIIIOBBIX (DOPM B3aMMOJICHCTBUS MPU PEIICHUH YICOHOH 3a/1a4H;

BBIOMPATh TEMATHKy M METOJBl COBMECTHBIX JCUCTBHM C y4&TOM OOIIUX
WHTEPECOB M BO3MOXKHOCTEN KaXKJIOTO WieHA KOJUIEKTUBA;



MPUHUMATh 1€IM COBMECTHOW  JEATENbHOCTH, OPraHU30BbIBATH U
KOOPAMHUPOBATh JEUCTBUS MO €€ JTOCTMIKEHUIO: COCTaBIISITh IUIAH JEHCTBUM,
pacupenensiaTh poiad € YYETOM MHEHHMH YYaCTHHKOB, OOCYXKIaTh pEe3yJIbTaThl
COBMECTHOI paboTHI;

OIICHMBATh KAayeCTBO CBOETO BKJAJa W KaXJOro y4YaCTHUKA KOMAaH]IbI B
oOmuit pe3yabTar Mo pa3padoTaHHBIM KPUTEPHUSIM;

npeasiaraTb HOBBIE TIPOEKThI, OLEHHMBaTh UIEU C T[O3ULIUU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUIECKONU 3HAUUMOCTH;

OCYUIECTBJISTh IO3UTHUBHOE CTPATETUYECKOE IMIOBEJECHUE B Pa3IUUYHBIX
CUTYaIHsSIX, TIPOSIBIISITH TBOPYECTBO M BOOOPAKEHUE, OBITH MHUIIMATHBHBIM.

OBJaieHne YHMBEPCATbHBIMH PeryJsTUBHBIMHU AeCTBUAAMM:

1) camoopranuszanus:

WCIOJb30BaTh OMOJOTMYECKUE 3HAHUS I BBISIBICHUS MPOOJIEM U UX
pEIICHUS B )KU3HCHHBIX W YYCOHBIX CUTYaIUsX;

BbIOMpATh HAa OCHOBE OMOJIOTMYECKMX 3HAHUW IICJIEBbIE M CMBICIOBBIE
YCTAHOBKHU B CBOMX JICCTBUSX M IMOCTYIKaxX IO OTHOIICHHUIO K KUBOW MPHUPOJIE,
CBOEMY 37I0POBBIO U 3/I0POBbIO OKPY’KAIOIIUX;

CaMOCTOSITEJIbHO OCYILIECTBIIATh MMO3HABATENIBHYIO JI€SITEIIbHOCTD, BBISIBISTH
npo0sieMbl, CTaBUTh M (HOPMYITUPOBATH COOCTBEHHBIE 33/1aud B 00pa30BaTEIbHOM
JIESATeTLHOCTU U )KU3HEHHBIX CUTYyaIUsX;

CaMOCTOATEJIbHO COCTABJISITh IUJIaH pEIIeHHs NpoOieMbl C  y4ETOM
UMEIOIINUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEATIOYTCHHI;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacHIMpATh paMKH y4eOHOTO TpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUN;

JieJIaTh OCO3HAHHBINA BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pelIeHHue;

OIICHUBATh TPUOOPETEHHBIN OTIBIT;

CcrocoO0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO HIUPOKOW JPYIAUINU B
pa3HbIX 00JIaCTAX 3HAHWM, TMOCTOSHHO TOBBIIIATH CBOM OOpa3oBaTENbHBIA U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CUTYyallUsiIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YyJIbTATOB LEISIM;

BJIAJEeTh HABBIKAMHM  IO3HABATENBbHON  pedekcuu KaKk  OCO3HaHUS
COBEpIIAEMbIX JCHUCTBUM UM MBICIUTEIBHBIX TPOILIECCOB, HUX PpPE3yJbTaTOB U
OCHOBaHHM, MCIOJIB30BaTh MPUEMBI peIIeKCUU JUIsl OIICHKUM CHUTYyalldd, BHIOOpa
BEPHOI'O PELICHUS;

yMETh OIICHWBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh pPEIHICHUS MO0 UX
CHIKEHHUIO;



MPUHUMAaTh MOTHUBBI W apryMEHThl JPYTMX IMPU aHajdu3e pe3yJbTaToB
NEeSITENbHOCTH;

3) npuHsiTHEe ce0s1 U APYTrUX:

MPUHUMATh Ce0sl, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apPryMEHThl JPYTMX TPU aHajdu3e pe3yJbTaToB
NEeSATEIbHOCTH;

MPU3HABAaTh CBOE MPABO U MPABO JPYTUX HA OMINOKY;

pa3BUBATh CIOCOOHOCTh MOHUMATh MUP C TTO3UIIMU APYroro 4eJIoBeKa.

INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbie pe3ynbTaThl OcBoeHUsi mporpammbl COO mo Ouonorud Ha
0a30BOM YpOBHE BKIIIOUAIOT crieupuyeckue s yueOHoro npeamera «buomorus»
HAy4YHbI€ 3HAHUSA, YMEHUS U CHOCOOBI IEHCTBUI MO OCBOCHHUIO, HHTEPIIPETALUN U
npeoOpa30BaHUIO 3HAHWM, BHUJIbI ACSITEIBHOCTU IO MOJYyYEHHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUN B PA3IMUYHBIX YUYEOHBIX CHUTyallUsX, @ TAKXKE B PEaTbHBIX
KU3HEHHBIX CUTyallUsiX, CBSA3aHHBIX ¢ Ouonorued. B mporpamme mnpeameTHbie
pe3yJbTaThl MPEICTaBICHBI IO F0JjaM 00yUeHUsI.

[IpenmeTHble pe3yabTaThl OCBOEHUs yueOHoro npeamera «buonorus» ¢ 10
KJlacce JOJKHBI OTPAXKATh:

c(OpMHUPOBAHHOCTh 3HAHUN O MECTE U POJU OMOJIOTMH B CUCTEME HAy4YHOI'O
3HAaHUS ECTECTBEHHBIX HAyK, B (POPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-
HAay4YHON KapTHHBI MHpa W HAYYHOIO MHPOBO33pPEHUS, O BKJIAJE POCCUHCKHX H
3apyOEKHbIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTWH, (YHKIHMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl pEICHUS )KU3HEHHBIX 3a/a4;

YMEHHE pPACKpbIBaTh COJAEpKaHHE OMOJIOTHMUECKUX TEPMHUHOB U TOHSITHIA:
KU3Hb, KJETKa, OpraHu3M, MeTaboau3M (OOMEH BELIECTB U IPEBpalICHHE
HHEPruur), TOMEOCTa3 (CaMOperyssius), YpOBHEBasi OpraHu3alis KUBbIX CHUCTEM,
CaMOBOCHPOU3BEACHHE (PENPOIYKIHS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT U
pa3BUTHE;

yMEHHE H3/araTb OWOJIOTMYECKHE TeOopuu (KJIETOYHas, XpOMOCOMHasl,
MYTallMOHHAs, IEHTpajbHasg JOrMa MOJICKYJIApHON Ouosiorun), 3akoHbl (I
Menpens, T. Moprana, H. Y. BaBunoBa) u ydyeHus (0 UEHTpax MHOrooOpasus u
MPOUCXOKJCHUS KyJIbTypHbIX pactenunii H. M. BaBuioBa), onpeaensiTh rpaHUllbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yMEHUE BJIaJIETh METOJJAMU HAYYHOT'O MMO3HAHMS B OMOJIOTUU: HAOI0IeHUE U
ONMCAHUE KUBBIX CHCTEM, MPOLIECCOB W SBJICHUM, OpraHU3alusi U MPOBEICHUE
OMOJIOTMYECKOTO  JKCIIEPUMEHTA,  BBIABMKEHHE  TMIIOTE3bI, BBISIBJICHUE
3aBHCUMOCTH MEXJYy HCCIIEyEeMbIMU BEIMYMHAMH, OOBSICHEHUE MOJYyYEHHBIX



pEe3yJbTAaTOB, MCIOJIb30BAHHBIX HAaYYHBIX MOHSATHUNA, TEOPUM U 3aKOHOB, YMEHUE
JIeN1aTh BHIBOJIbI HA OCHOBAHUU TIOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIJEIATH CYIIECTBEHHbIC MPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U
AYKapUOT, OJHOKJETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
MPOLIECCOB: OOMEHA BELIECTB M IMPEBpAIIEHUs] PHEPIrUU B KIETKe, (POTOCHHTE3A,
MJIACTHYECKOTO W DJHEPreTHUecKoro oOMEHa, XEMOCHMHTEe3a, MHUTO03a, Meko3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHUS, HWHIUBUIYAIBHOTO Pa3BUTUS  OpraHu3Ma
(oHTOTEHE3);

YMEHHE MPUMEHSTh IMOJIYyUYCHHBIC 3HAHUS [JIi OOBSICHEHHS OMOJIOTHYECKHUX
MIPOLIECCOB U SIBJICHUU, JUISl MIPUHATUSA NMPAKTUUYECKUX PEIICHUN B MOBCEIHEBHOMU
KU3HU C LETpl0 oOecreyeHus Oe30MacHOCTH CBOETO 370POBbS U 3J10POBbS
OKPY KaIOILUX JI0JEH, COOI0/IEHN HOPM IPAMOTHOTI'O MOBEJICHUS B OKPY KaIOIIeH
MPUPOJHOM cpee, MOHMMAaHWEe HEOOXOJAMMOCTU HCIOJIb30BaHUS JOCTUKEHUN
COBPEMEHHOMU ounonorun u OMOTEXHOJOTHI JUISL  palMOHAJIBHOTO
IPUPOAOTIOIH30BAHUS;

YMEHUE pelaTh DJJIEMEHTApHble T'E€HETHYECKHME 3aJadyd Ha MOHO- U
IUTHOPUAHOE CKpEUIMBaHUE, CIEIUICHHOE HAacleI0BaHUE, COCTaBIIATH CXEMBI
MOHOTHOPHIHOTO CKPEIIUBAHUS JUIsl TIPEICKa3aHUs HACJIEIOBAHUS TPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOIHATh JIA0OpATOPHBIE M MpaKkTUYeCKHe padoThl, cOOI0IaTh
MpaBuiia Mpu padoTe ¢ yueOHBIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHUE KPUTHYECKH OIEHWBATh W HMHTEPIPETUPOBATH HWHOOPMAIUIO
OMOJIOTUYECKOTO  COJIEP)KaHMs, BKJIIOYAIONIYIO0 IICEBJOHAYYHbIC 3HAHUA U3
Pa3IMYHBIX UCTOUYHHKOB (CpeJICTBA MAacCOBOM MH(OpMAINKU, HAYYHO-TIOMYJISIPHBIC
Marepualbl), 3THYECKHUE AaCHEKThl COBPEMEHHBIX MCCIIEIOBAaHUN B OHOJOTHH,
MEIUITMHE, OMOTEXHOJIOTUH;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOIICHUS,
000011251 OMOJIOTHYECKYI0 MH(GOPMAILIUIO U3 HECKOJIBKUX HMCTOYHUKOB, TPAMOTHO
MCITI0JIb30BaTh MOHATUIHBIN anmapat OMOJIOTHH.

[IpeameTHBIC pe3ynbTaThl OCBOCHHS y4eOHOTrO Tipeamera «buomorus» 6 11
Kjlacce NOJKHbI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUNA O MECTE U POJU OMOJIOTMH B CUCTEME HAy4YHOI'O
3HaHUSI €CTECTBEHHBIX HAyK, B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-
HAay4YHOW KapTHUHBI MHUpa M HAyYHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUNUCKUX U
3apyOEKHBIX yYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTUH, (YHKIHUOHAIHHOU
IPAaMOTHOCTH Y€JIOBEKA JUIsl PEIICHHS )KU3HEHHBIX 3a7a4;

YMEHHE DPAaCKpbhIBaTh COJICPKAHUE OMOJIOTMYECKUX TEPMHUHOB U TOHSTHIL:
BUJI, TIOMYJISAIINS, TeHO(GOH I, IBOJIONHNS, ABMKYIITUE CHIIBI ((PaKTOPHI) IBOIIOINH,
IPUCTIOCOOJIEHHOCTh OPTraHU3MOB, BHI000pa30BaHKE, IKOJIOTHUECKHE (HaKTOPBI,



DKOCHCTEMA, NPOJAYLEHTHl, KOHCYMEHTBI, PEAYLEHTbl, LENH MNUTaHUA,
AKOJIOTHYECKas MupaMua, OuoreoleHos, ouocdepa;

yMEHUE Wu3jaratb OWOJOTHYECKHE Teopuu (dBONIOIMOHHAS Teopust Y.
JlapBrHA, CHHTETHYECKash TEOpHsS OHBOJIOIMH), 3aKOHbl U 3aKOHOMEPHOCTHU
(3apoapiieBoro cxoxacrea K. M. bapa, depenoBaHusi IJIaBHBIX HANpaBlI€HUN WU
nyteit aBomoruu A. H. CeseprioBa, yuenus o Ouochepe B. M. Bepnaackoro),
ONPENEATh T'PAHULIBI X TPUMEHUMOCTH K KHUBBIM CUCTEMAM,;

yYMEHUE BJIaJIETh METOJAMU HAYYHOT'O MMO3HAHMS B OMOJIOTUU: HAOI0IeHUE U
OMUCAHUE KUBBIX CHUCTEM, IMPOIECCOB U SIBIICHHUM, OpraHu3alusi U MPOBEJCHUE
OMOJIOTUYECKOTO  DKCIIEPUMEHTA,  BBIIBI)KCHHE  THUIIOTE3HI, BBISIBIICHUE
3aBUCUMOCTH MEX]y HCCIIEyEeMbIMH BEJIIMYMHAMU, OOBSICHEHHUE IMOITYUYECHHBIX
pe3yJbTaTOB, WCIOJIb30BAHHBIX HAYYHBIX MOHSATUM, TEOPUH M 3aKOHOB, YMEHHUE
JienaTh BBIBOJIbI HA OCHOBAHUU TMOTYUYCHHBIX PE3YIbTATOB;

YMEHUE BBIICTATHh CYIIECTBEHHBIC MPU3HAKKH CTPOCHUS OMOJIOTHYECKHUX
OOBEKTOB: BUJIOB, TMOMYJSIHUN, MTPOIYIIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB,
OMOreolleHO30B M JKOCHUCTEM, OCOOEHHOCTH IMPOIIECCOB: HACIIEICTBEHHON
M3MEHYMBOCTH, €CTECTBEHHOI'O0 OTOOpa, BHA000pa30BaHMs, MPUCIOCOOIEHHOCTU
OpPraHU3MOB, JIEUCTBHUS DSKOJOTUYECKHX (PAKTOPOB HA OPraHMU3MBI, TEPEeHOCa
BEIIECTB M TMOTOKAa JHEPIHUM B JKOCUCTEMAaX, AHTPONOTCHHBIX HW3MEHEHHI B
HKOCUCTEMAxX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOr€OXMMHYECKHX
LMKJIOB B Ouocdepe;

yMEHUE MPUMEHATH TOJyYCHHBIC 3HAHUS JJISI OOBSICHEHHS OMOJIOTHMYECKHX
IIPOLIECCOB U SIBJICHUM, JUISl NIPUHSATUSA NMPAKTUUYECKUX PELICHUM B IOBCEIHEBHOU
KU3HU C LENpl0 o0ecriedeHus: 0e30IacHOCTH CBOEro 3[0pOBbS U 370POBbSA
OKPYKaIOLUX JIOAEH, COOMI0/IEHN HOPM IPAMOTHOTI'O MOBEJICHUS B OKPY>KAIOIIEH
MPUPOTHON cpefie, MOHUMAaHWe HEOOXOJAMMOCTH WCIIOJIb30BAHUS JOCTHKCHUN
COBPEMEHHOW OMOJIOTHH JIJIsl PAIIMOHATILHOTO TIPUPOAOIIONH30BAHNUS;

yMEHHUE peuiaTh dJIeMEHTapHble OMOJIOTHYECKUE 3aJauM, COCTABIISITH CXEMBI
MepeHoca BEIIECTB U HEPTUM B HKOCUCTEMAaX (1I€MH MUTaHUs);

YMEHUE BBIMOJIHATH JIA0OpAaTOPHBIE W MpaKTUYeCKHe pPaboThl, COOII0IATH
npaBuiIa npu padboTe ¢ yueOHbIM U Ja00paTOPHBIM 000PYAO0BAHUEM;

YMEHHUE KPUTHYECKU OIEHWBATh M HMHTEPHPETHPOBATH HHOOPMAIIUIO
OMOJIOTMYECKOTO  COJIEPKaHMsl, BKJIIOYAIOLIYIO I[ICEBJOHAyYHbIE 3HAaHUA U3
Pa3TUYHBIX UCTOYHUKOB (CpPEACTBA MAaCCOBOW MH(OpPMAIIUU, HAYIHO-TIOMYJISIPHBIC
MaTepHalibl),  paccMaTpuBaTh  IJ00adbHBIE  DKOJOTHYECKHE  TPOOIEMbI
COBPEMEHHOCTH, POPMHUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIUIO;

YMEHHE CO03/1aBaTh COOCTBEHHBIE MHCHMEHHBIE M YCTHBIE COOOIICHUS,
00001mass 6MoIOTHYECKYI0 HH(POPMAIUIO W3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh OHITHIHBIN armapaT OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne ni/nn Hanvierionatnic pasiesion 1 Tew Konrtpoasnbie | IlpakTuuyeckue (1ndposhie)
pOrpamMmet Bcero P P o0pazoBaTe/bHbIE
padoThI padoThI
pecypcsl
bu6nuoreka [JOK
1 b 2 0 0.5
HOJIOTHA Kak Hayka https://m.edsoo.ru/7f41¢292
butmmoreka [JOK
2 XK 1 0 0
HBBIC CHCTEMDI H HX OpTatisati https://m.edsoo.ru/7f41¢292
b K
3 XHUMHUYECKHUI COCTAB U CTPOEHUE KIIETKU 8 0 1 hgfg;ﬁfg;gg 416290
bubmmoreka [{OK
4 IKH3HENeATELHOCTS KIeTKH 6 ! 0 https://m.edsoo.ru/7f41¢292
5 Pa3zmHOXeHME M MHIUBUIYATBHOE PA3BUTHE 5 0 1 bubnuorexa [JOK
OPTraHnU3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh U N3MEHUYNBOCTE 2 0 15 bu6mmoreka [IOK
OpPraHu3MOB ' https://m.edsoo.ru/7f41¢292
7 Cenekmus opranu3mMoB. OCHOBBI 3 | 0 bubnnorexa [JOK
OMOTEXHOJIOTHUH https://m.edsoo.ru/7f41¢292
bubnnorexa [IOK
8 P 1 0 0
C3CPBHOC BpeMA https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2 4




11 KIIJACC

KosnyecTBO yacos DJIeKTPOHHbIE
Ne i/ Hanenionatnie pasieion 1 Tew KonTpoabnsie | IIpakTuueckne (unppornic)
MporpamMMel Bcero P P o0pa3oBaTe/bHbIE
padoThI padoTbI
pecypcbl
but6mmoreka [{OK
1 0 1
OBomIOUKOHHAs OHOTIOTHA ? https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 1 0.5 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bu6mmorexa [IOK
1
3 Opranu3Mbl B OKpYyXKaroias cpeaa 5 0 https://m.edsoo.ru/7f41cc74
bu6mmoreka [{OK
4 Coo0111ecTBa U DKOJIOTMUYECKUE CUCTEMBI 9 1 0 htps:/m.edsoo.ru/ 741 ceT4
Bbubnuoreka [JOK
P 2
> C3CPBHOC BPeMA 0 0 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 34 2 2.5







ITIOYPOYHOE INTAHUPOBAHMUE

10 KJIACC
KoauvecTBo yacoB JJIeKTPOHHBbIE
Ne Jlara
uudposbie
/i Tema ypoka Beero Kontpoabnbie | IlpakTuyeckue | pzyyenus 06paI0BATEILHbIC
padoThbI padoThbI pecypehI
bu6mmoreka [JOK
1 burosorus B cucreme nayx 1 0 0 04.09.2023 | hitps:/m.edsoo.n/863¢6122
https://m.edsoo.ru/863e632a
Mertobl TO3HAHUS KUBOU MTPUPOIBL.
) [Tpaktuyeckas padora Ne 1 | 0 0.5 BuGmorexa LIOK
«McnonE30BaHAE PasIMHEIX 11.09.2023 | https://m.edsoo.ru/863e6122
METO/IOB MPU U3YUYEHUU
OMOJIOTUYECKUX OOBEKTOBY
3 buonornueckue cuctemsl, MPOLECCHI 1 0 0 bubmuorexa [JOK
U UX U3y4EeHUE 18.09.2023 https://m.edso00.ru/863e6564
Bbu6mmorexa [JOK
4 benku. CocTaB U cTpoeHue 6EIKOB 1 0 0 25.09.2023 | Liins://m edsoo r/S63e6b72
5 XHUMHUYECKUM cocTaB KiIeTku. Boma u ) 0 0 bubmnoreka LIOK
MUHEPAJIbHBIE COJIU 02.10.2023 https://m.edsoo.ru/863e674¢
depMeHThI — OUOJIOTHYECKHE
Katanuzatopsl. JlabopaTopHas BuGmorexa LIOK
6 paGora Ne I «Msyucnue 1 0 0.5 09.10.2023 | hitps://m.edsoo.ru/863e6b72
KaTaJIMTUYECKON aKTHBHOCTH
(dhepMeHTOB (Ha MpUMEpPEe aMUJIa3blI
WJTU KaTajasbl)»
b K
7 YriaeBoasl. JIunuasl 1 0 0 nomorexa IO

https://m.edsoo.ru/863e6870




16.10.2023

bu6mmoreka [IOK
8 Hywentiosbie kHeiore. AT® 0 23.10.2023 https://m.edsoo.ru/863e6d5c
9 HcTopus u MeToabl N3ydyeHus 0 13112003 bubnuoreka [IOK
kneTku. Knerounas reopus o https://m.edsoo.ru/863e6e88
10 Knerka kak 1enocTHas xKuBas 0 20,1203
cucrema A1,
CrpoeHue 3ykapuoTHYECKOU
kietku. JlabopaTopHas padora Ne 2
11 «M3ydeHne cTpoeHUs KIETOK 0.5 bubnuoreka [JOK
pacTeHui, )KMBOTHBIX, TPUOOB U 27.11.2023 | https://m.edsoo.ru/863e6{f0
GaKTepHii 101 MUKPOCKOTIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpenapaTax u ux
OIIMCAHUE
bu6mmoreka [JOK
12 OOMeH BelecTB WK METad0JIN3M 0 04.12.2023 | o dsoor/S63e 766
bu6mmoreka [IOK
13 PotociTes. XemocHHTes 0 11.12.2023 https://m.edsoo.ru/863e7c¢98
JKu3HeHHBIN UK KIeTKH. Jlenenue
14 kietkn. Murto3. JlaboparopHast 0.5 Bubsmorexa [IOK
pabora Ne 3 «Habmoznenne murosa s 18.12.2023 |  https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKa KOpEIIKa JyKa Ha
TOTOBBIX MUKpPOIIpEnapaTax»
buocunres 6enka. Peakius bu6mmoreka [IOK
15 Ma 0 25.12.2023 https://m.edsoo.ru/863e796¢
TPUYHOT'O CUHTE3a p
16 Tpancnsauus — OuocunTes Oenka 0 15.01.2024 fgfj;ﬁfg;ggg@ﬂ%e
17 Hexnerounsie ¢popMbl )KU3HU — 0 bubnuoreka [JOK




BUPYCBI 22.01.2024 | https://m.edsoo.ru/863e7540
bubmnoreka LIOK
18 @OpMBI pa3sMHOKEHNS OPraHU3MOB 0 20012024 | httpsi//m.edsoo.ni/863e81b6
o https://m.edsoo.ru/863e831e
. bubmuoreka [JOK
19 Juepreruucckuii 0Omen 0 05.02.2024 https://m.edsoo.ru/863e7aae
. bu6mmoreka [IOK
20 M 0
enos 12.02.2024 https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U Pa3BUTHE TTOJOBBIX
KJIeTOK. OII0g0TBOPEHUE. BuGmorexa LIOK
21 JlaGopatopra padora Ne 4 0.5 26.02.2024 | hitps://m.edsoo.ru/863e8 166
«M3yueHue CTpoeHUS MOJTOBBIX
KJIETOK Ha T'OTOBBIX
MHUKpOIpenapaTax
2 NunuBuyansHOE pa3BUTHE 0 Bbu6morexa [JOK
OpPraHu3MOB 04.03.2024 https://m.edsoo0.ru/863e8436
3 I'enetnka — Hayka o 0 bubnuoreka LIOK
HACJEJICTBEHHOCTH U U3MEHYMBOCTH 11.03.2024 https://m.edsoo.ru/863e8612
3aKOHOMEPHOCTHU HACIEAOBaHUS
24 MIPU3HAKOB. MOHOTHOpHUIHOE 0 bubmmorexa TIOK
p ' p 18.03.2024 |  https:/m.edso0.ru/863¢8878
CKpelIMBaHue
JlurnOpuaHoe CKpermBanme. 3aKOH
25 HE3aBHCHMOI'0 HaCJIEAOBAHMUS 0 bubmmorexa TIOK
25.03.2024 |  hitps://m.edso0o.ru/863e89a4
MIPU3HAKOB
CuenieHHoOe HacJieJOBaHHUE G LOK
HOIHMOTEKA
26 npusiiakos. Jlaboparopias pagota 0.5 01.04.2024 |  https://m.edso00.ru/863e8c60

Ne 5 «M3yuenue pe3ynbTaToB
MOHOTHOPHUIHOTO U TUTHOPUIHOTO




CKpEeLIMBaHUs y Ap030(UiIbl HA
TOTOBBIX MUKpOIpenapaTax»

7 I'enetuka nona. Hacnenosanue 1 0 bu6mmoreka [IOK
MPU3HAKOB, CHETUIEHHBIX C MOJIOM 15.04.2024 https://m.edsoo.ru/863e8c60
N3menunBocTh. HeHacneacTBeHHas
W3MEHYHMBOCTD. JIabopaTopHas BuGmorexa LIOK

28 pabora Ne 6. Msyuenue 1 0.5 22.04.2024 | hitps://m.edsoo.ru/863e8efe
MOIU(DUKAIIMOHHOW W3MEHYHUBOCTH,

MOCTPOEHUE BapUAIMOHHOTO pAlla U
BAPUALIMOHHON KPUBON»
HacnencrBennast H3MEHYHUBOCTD.
bu6mmoreka [IOK
JlaGopaTopHas pabota Ne 7.

29 patop P " 1 0.5 29.04.2024 |  https://m.edsoo.ru/863e8efe
«AHanM3 MyTarui y 1po30¢uisl Ha
TOTOBBIX MHUKpOIIpenapaTax»

bu6morexa [JOK

30 T'enerika uenoseka ! 0 06.05.2024 https://m.edso00.ru/863e8d78
PezepaHblil ypok. O6o01ieHue no

31 TeMme «HaciencTBeHHOCTh U 1 0 13.05.2024
W3MEHYHUBOCTh OPTaHU3MOBY

bubmnoreka LIOK

32 Cenexuus Kak HayKa U IpoLecc 1 0 20.05.2024 | |/ m edsoo /363692 14

13 MeToabl U JOCTHKEHUS CEJIEKIINU | 0 bu6mmoreka [JOK
pacTeHUI U KUBOTHBIX 27.05.2024 https://m.edsoo.1u/863¢9214
buotexHosmorus kak orpacib bubnuoreka [IOK

4 1
3 MPOU3BOJICTBA 0 27.05.2024 https://m.edsoo.ru/863e¢9336
OBIIEE KOJIMYECTBO YACOB I10 34 4

[TPOTPAMME




11 KIIJACC

KosnyecTBO 4acoB JIeKTPOHHbIE
Ne Jlara
Tema ypoka nudposrIe
n/n Beero Kontpoasnbie | IlpakTudeckue usyuenusi | GpasoBaTeIbHbIE
padoTbI padoTbI
pecypchl
but6mmoreka [JOK
1 2 & 1 0 0
BOTIOLHA 1 METOABT €€ H3YHCHI https://m.edsoo.ru/863ea20e
) Hcropus pa3sBuTus NpeaCcTaBICHUN 1 0 0 bubnuoreka LIOK
00 3BOTIOIIUN https://m.eds00.ru/863e¢9570
bu6auoreka 1HOK
3 MuKpO3BOIIOIHUS 1 0 0
P H https://m.edsoo.ru/863e9cle
[Tonynsauus Kak 3J1ieMeHTapHas
4 €IMHUIIA BUJIA U SBOJIFOITHH. | 0 0.5 BuGmmorexa [IOK
Jlaboparopras pabora Ne 1 https://m.eds00.1u/863e99¢6
«CpaBHeHHE BUIOB T10
MOP(}OTOTHUECKOMY KPUTEPHIOH
5 JIBrKyIMe CUitbl (3J€MEHTapHbIe 1 0 0 bubnmoreka [JOK
(hakTOpbI) SBONIOIHIH https://m.edsoo.ru/863e9da4
but6mmoreka [JOK
6 EcrecTBeHHBII 0TOOpP M €r0 (GOpMBI 1 0 0
P $op https://m.edso0.1ru/863e9¢d0
Pe3ynbTaTel 3BOMIOLINN:
MIPUCTIOCOOICHHOCTh OPTaHU3MOB 1
P 5 1 é) bu6auoreka 1IOK
7 BHA00OPAsoBaAHME. Jlabopatoptad 1 0 0.5 https://m.edsoo.ru/863e9fde
pabota Ne 2 «Onucanue
MPUCTIOCOOJIEHHOCTH OpPraHu3Ma U €&
OTHOCUTEJIBHOTO XapaKTepay»
g Hanpasnenus u mytu 1 0 0 bubmuoreka [IOK

MaKpO3BOJIIOINN

https://m.edsoo.ru/863e9cle




9 HeobpaTtumocTs 3BoOMIOIINN 0
10 I/I"CTOpI/IH JKU3HH Ha 3eMJie U METO/IbI 0
e€ u3ydyeHus
1 ['unoTe3pl NPOUCXOKACHUS )KUZHU 0 bubnuoreka [JOK
Ha 3emiie https://m.edsoo.ru/863ea5a6
12 PazBuTue xu3Hu Ha 3emiie 1Mo 3paM U 0 bubnuorexa [JOK
rnepuoaam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tarnbl BOIIOLUN
PaCTUTENBHOTO U )KUBOTHOT'O MHpA. BuGmiorexa 1IOK
13 Hpairiraeckas pabora Ne 1 0.5 https://m.edsoo.ru/863ea8bc
«M3ydeHne UCKOMaeMbIX OCTaTKOB
pacTeHUM 1 KUBOTHBIX B
KOJUTEKIIHSIX )
14 CoBpeMeHHas cucreMa 0 bubnmnoreka [JOK
OpPraHU4YECKOro Mupa https://m.edsoo.ru/863ea48e
15 DBOJTIOLMS YeNIOBEKa (aHTPOTIOTEHE3) 0 ngs?izféigﬁg&eaczc
16 JIBrokymmme cuiibl ((paxTophl) 0 bu6muoteka [IOK
aHTPOIIOTEeHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUU IBOJIOLUU 0
YeJI0BeKa
18 Yenoseueckue pachl U IPUPOIHbIE 0 bubmuoreka [IOK
aJlariTalyy 4eJIoBeKa https://m.edsoo.ru/863eaca
PeseprubIil ypok. O60011eHHE 1O
19 TeMe «BO3HMKHOBEHWE 1 Pa3BUTHE 0
KU3HU Ha 3emie»
20 DKOJIOTHS KaK HayKa
21 Cpenpl OOUTaHUS U YKOJIOTHYECKUE 0 bubnunoreka LIOK




(bakTopsl

https://m.edsoo.ru/863eafec

AbGuotndeckue GpakTopsbI.
JlabopaTtopnas padorta Ne 3.
«Mopdonoruyeckre 0COOCHHOCTH

22 0.5 bu6auoreka 1HOK
pacTeHHH U3 Pa3HBIX MECT https://m.eds0o.ru/863eb10e
oburtanus». JlabopaTopHas pabora
No 4. «BnusnHue cBeta Ha pOCT U
Pa3BUTHE YEPEHKOB KOJICYCa»

bubnuoreka [{OK

23 brorueciie axTops: 0 https://m.edsoo.ru/863eb348
DKOJOrM4eCcKHe XapaKTePUCTHKU

24 nomyssiiun. [Ipaktudeckast pabora 0.5
Ne 2 «Iloacuér mnotHoCTH
TIOMYJISIIAIA Pa3HBIX BUIOB
pacTeHuin

)5 Coo01ecTBa OpraHu3MoOB — 0 bu6muoreka [JOK
OUOLIEHO3 https://m.edsoo.ru/863eb46a

26 DKOJOTHYECKHE CHCTEMBI 0 bubmuoreka [{OK
(9KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKA3aTeNN IKOCHUCTEMBI.

27 0 bubmuoreka [{OK
DKOJOTHYECKHE MUPaMUIbIL.

. https://m.edsoo.ru/863eb5fa
CaoiictBa 3xocuctem. Cykueccus

28 [IpuponHbie 3KOCUCTEMBI 0

29 AHTpPONIOTr€HHBIE YKOCUCTEMBI 0

30 buocdepa — riobanpHas 0 bubnuoreka [IOK
JKOCHCTEMA 3eMJIU https://m.edsoo.ru/863ebbSe

31 3aKOHOMEPHOCTHU CYIIECTBOBAHUS 0 bubmuorexa [{OK

ounocdepnr

https://m.edsoo.ru/863ebd16




32 YenoeyecTBo B Ouochepe 3emiu 1 0
13 CocymiecTBoBaHUE TIPUPOIBI U 1 0 bu6muoreka [IOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBubIil ypok. O6001ICHIE TEMBI
34 «Coo0111ecTBa ¥ 3KOJIOTUYECKHE 1 0
CUCTEMBD»
OBIIEE KOJIMYECTBO YACOB I10 34 )5

[NPOTPAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLNECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

* buonorwus, 11 knacc/ [laceunuk B.B., Kamenckuii A.A., Py6mos A.M. u
apyrue /Ilox pen. Ilaceunuka B.B., Akunonepnoe o6mectBo «M3narenbcTBo
«IIpocsemenue»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

1. ITonomapena N.H., Kopuuiioa O.A., CumonoBa JI.B. - buonorus. 10 knacc.
Mertoaudeckoe nmocodue.- M., Benrana - ['pad, 2019;

2. ITonomapesa N.H., Kopuunosa O.A., Cumonosa JI.B. - buonorus. 11 kiacc.
Metoaudeckoe mocodue.- M., Benrana - I'pag, 2019.

3. [lonomapena 1.H. buonorus. 10 kmacc. Pabouas rerpans. — M.; «BenTtana-

I'pad».
4. ITonomapesa U.H. buonorus. 11 knacc. Pabouas tetpans. — M.; «Benrana-

I'pad».

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET
1. «Enunas xomnekiusa LHudposeix Obpazoatensubix Pecypcosy (http://school-

collection.edu.ru/).

2. https://resh.edu.ru/subject/5/

3. http://ebio.ru/ - DnekTpoHHBIN yueOHUK «brHOTOTHS.

. http://bio-ximik.narod.ru/bio/bio.htm - crpoenue kineTox
. http://biokhimija.ru/lekcii-po-biohimii.html - Gnoxumus
. http://evolution2.narod.ru/index.htm - 3BosrOIIMS

. http://nrc.edu.ru/est/r4/ - Guonornyeckas kKapTuHa MUpa
. http://planete-zemlya.ru/ - [Inanera 3emis

. http://ecologysite.narod.ru/index.html - sxomorus

10. http://bio-nica.narod.ru/index.html - 6monnka

O 0 3 N L B
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