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MNOACHUTEJIBHAS 3ATIMCKA

IIpu pa3paboTke TporpamMmbl MO OHOJOTHH TEOPETHUYECKYIO OCHOBY IS
OTIpeIeNICHUST TOAX0A0B K (OPMHUPOBAHUIO COJACpKAHUSA YYEOHOTO mpeaMeTa
«buonorus» cocraBunM: KoHuenryainbHbele nosoxeHus @OI'OC COO o
B3aUMOOOYCIIOBICHHOCTH IIeJiel, COJEp)KaHWsA, pe3yJbTaTOB OOydeHus u
TpeOOBaHU K YPOBHIO MTOJATOTOBKH BBIITYCKHUKOB, TTOJIOKEHUST 00 OOITUX IIENISIX U
NPUHIMIAX, XapaKTePU3YIONUX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHETro
oOmero oopazoBanus B Poccuiickoit Deepaiinu, a TaKKe MOJT0KEHUS O CIIEIU(pUKE
Owonornu, €€ B3HAYCHWM B TIO3HAHWUU JKUBOW TPUPOABI H 0OeCIeueHUn
CYIIIECTBOBAaHUS 4YeIOBEYECKOTO o01miecTBa. COTIaCHO HAa3BAHHBIM IOJIOKEHUSM,
OTIpeJIeICHBl OCHOBHBIC (DYHKIIMH MPOTPAMMBI TI0O OMOJIOTHH U €€ CTPYKTYpa.

[Tporpamma no Ouosorum 1aét MpecTaBICHUE O IENAX, 00 00IIel cTpaTeruu
00y4deHHUs1, BOCTIUTAHUS ¥ Pa3BUTHSI O0YUaIOIIUXCs CPEICTBAMU YU4E€OHOTO TIpeIMeTa
«buonorusy, onpeaenser 00s13aTeIbHOE IPEIMETHOE COJIEP)KaHUE, €T0 CTPYKTYPY,
pacmpejienieHde Mo pasziesiaM M TeMaM, PEKOMEHIYEMYIO IOCIEA0BATEIbHOCTh
U3Yy4EeHHs y4eOHOTO MaTepuala ¢ yuéToOM MEKIPEAMETHBIX U BHYTPUIIPEIMETHBIX
CBsA3E€H, JIOTUKM 00pa3oBaTENBbHOTO TIPOIECCa, BO3PACTHBIX OCOOCHHOCTEHN
00yJaromuxcsi.

B nporpamme 1o 6M0I0THN TaKKe YUUTHIBAIOTCS TPEOOBAHMS K TUIAHUPYEMBIM
JUYHOCTHBIM, METANpEeAMETHbIM U TMPEIMETHBIM pe3yjbTaTaM OOydYeHHs B
dbopMUpoBaHUU OCHOBHBIX BUJIOB yueOHO-TI03HaBATEIHLHOU
NEATeTbHOCTH/YUeOHBIX JCHCTBUM OOYYarONIUXCS II0 OCBOCHHIO COJICPKAHUS
OHOJOTUYECKOTr0 00pa30BaHMUS.

B nporpamme no 6uonoruu (10—11 xmaccel, 6a30BBI YPOBEHb) peain30BaH
OPUHIIMI TMPEEMCTBEHHOCTH B H3y4Y€HUU OuoJoruu, Onarojgapss 4yeMy B HeH
IPOCMAaTPUBAETCS HANPABICHHOCTh HAa pa3BUTHE 3HAHUW, CBSA3aHHBIX C
dbopMUpOBaHMEM  €CTECTBEHHO-HAYYHOTO MHPOBO33pEHUS, EHHOCTHBIX
OpUEHTAlUN JTUYHOCTH, SKOJIOTUYECKOTO MBIIIUICHHUS, IPEACTABICHUA O 3J0POBOM
o0Opa3e XKHM3HM M OEpeKHbIM OTHOLIEHHWEM K OKpYXalollled MPUPOIHON cpere.
[ToaToMy HapsIy ¢ M3ydeHHEM OOIIEeOMOIOTHYCCKUX TCOPUH, a TaKKe 3HAHUU O
CTPOEHHUH KUBBIX CUCTEM Pa3HOTO paHTa M CYINTHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX IPOIECCOB B IMpOrpaMMe MO OHOJOTHH YICICHO BHUMAHHUE HCITOJIb30BAHUIO
IIOJTYYCHHBIX 3HAHUI B MTOBCETHEBHOMN JKU3HU JIJIS PEIICHUS TPUKIAIHBIX 33/1a4, B
TOM YHCIIe: TPO(UIAKTUKH HACIEACTBEHHBIX 3a00JIEBaHWA YEIOBEKA, MEIMKO-
TCHETUYECKOTO KOHCYIbTUPOBAHMSI, 000CHOBAHHMSI SKOJIOTHUECKH 1IETIECO00Pa3HOTO
MOBEJACHUS B OKPYKAIOWIEW ITPUPOJHON CPEAE, aHAIN3A BIMSHUSA XO35MCTBEHHOU
JEATEIHPHOCTH YEJIOBEKA Ha COCTOSHUE TMPHUPOJHBIX U UCKYCCTBEHHBIX DKOCHCTEM.
Ycunenue BHUMaHUSA K TPUKIATHON HANPABICHHOCTH YyYeOHOTO TIpeaMera
«buronorus» MPoIUKTOBaHO HEOOXOIUMOCTHIO 00SCTICUEHUS YCIIOBHUM JISI PEIICHUS



OJIHOM M3 aKTyaJIbHBIX 3aJ]a4 IIKOJHbHOTO OMOJOTHYECKOTO 00pa3oBaHUsl, KOTOpas
npenmnonaraer GoOpMUPOBaHUE Yy OOYYAIOIIMXCS CIIOCOOHOCTH aAanTHPOBATHCA K
U3MEHEHHSM JTMHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUDPA.

buonoruss Ha ypoBHE cpeaHero ooOmero oOpa3oBaHUS 3aHUMAET Ba)KHOE
mecto. OHa oOecrieunBaeT (QopMupoBaHHE y OOYyYArONIMXCS MPEACTABICHUN O
HAy4YHOM KapTHHE MHpa, paclIupsieT U 0000IIaeT 3HaHUS O KUBOM mpupoje, eé
OTJIMYUTENIbHBIX TPU3HAKAX — YPOBHEBOW OpraHU3allid W SBOJIOLUHU, CO3IaET
yCIOBUSL  JUISi:  TO3HAHMSI  3aKOHOB  JKMBOM  mpuponbl, (HOpMHpPOBAHUSA
(GYHKIIMOHAJIBHOW TI'PAMOTHOCTH, HAaBBIKOB 3JIOPOBOTO W Oe3omacHoro ooOpasa
KU3HU, YKOJIOTUYECKOTO MBILIUICHHS, [IEHHOCTHOTO OTHOILIEHHUS K dUBOW MPUPOJIE
U YEJIOBEKY.

bonbiioe 3HaueHre OUOIOTUsl UMEET TAKXKE JJIsl PEIIEHUS] BOCIIUTATENbHBIX U
pa3BUBAIOLIMX  3a/Jad  CpeaHero  ooOmero  o0pa3oBaHMs,  COLUAIM3ALUU
oOyuaromuxcs. M3ydenue 6uonoruu oOecreynBaeT ycioBus i GOPMHUPOBAHUS
WHTCIUICKTYaIbHbIX, KOMMYHHUKAITMOHHBIX W HWH(GOPMAIIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIbTYpbl, CIIOCOOCTBYET HMHTETpalMyd OHOJOTMYECKHX 3HAHMM C
MPEICTaBICHUSIMH U3 IPYTUX YICOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKU, XUMHH U
reorpaduu. Ha3BaHHbIE MONOXKEHUA O MpeIHAa3HAYEHUH Y4eOHOro mpeaMera
«buonorus» cocTaBUIM OCHOBY Ui ONpEAENCHUs MOAXOJ0B K OTOOpY H
CTPYKTYPUPOBAaHUIO €ro COJEp)KaHUs, MPEICTABICHHOr0 B IporpaMme I0
Oounoaoruu.

Ot60p copepxkanus yuyeOHoOro mnpeamera «buonorus» Ha 0a30BOM YpOBHE
OCYHIECTBJIEH C MO3ULMH KyJIbTYpOCOOOpPAa3HOro IMOAXO0/Aa, B COOTBETCTBUHM C
KOTOpPBIM OO0yd4aromuecs JOOJKHbI OCBOUTh 3HAHHMS M YMEHHS, 3HAUMMbIC I
dbopMupoBaHuss OOMICH KyJIbTYphI, OIMPEICISAIONINE aJeKBATHOE TIOBEIACHHE
YeloBeKa B OKpYXKaIoIIed MPUPOIHON cpeje, BOCTpEOOBAHHBIE B MOBCEAHEBHOU
KU3HU U TpakTUueckoil aestenbHOCcTU. Oco00€e MECTO B ATOM CHCTEME 3HAHUM
3aHUMAIOT JIEMEHTHI COACpPKaHUs, KOTOPBIE CIy>KaT OCHOBOH Uit (POPMUPOBAHUS
NPEJICTABICHU O COBPEMEHHOMW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
[IEHHOCTHBIX  OPHCHTANMSIX  JIMYHOCTH, CIOCOOCTBYIONIUX  T'yMaHH3aIllUU
OMOJIOrMYecKOro 00pa30BaHuUS.

CTpyKTypupoBaHUE COACpKAHUA Y4EOHOTrO Marepuaja B MPOTPaMMe TIO
OMOJIOTHM OCYLIECTBICHO € Y4Y€TOM NPHOPUTETHOTO 3HAYEHHUs 3HAHUU 00
OTIIMYUTEIbHBIX OCOOCHHOCTSX JKMBOW MPHUPOJIBI, O €€ YPOBHEBOW OpraHU3alluud U
3BOJIIOLIMU. B COOTBETCTBUU € 3TUM B CTPYKType yueOHoro npeamera «buonorus»»
BBIJIEJICHBI CIICYIOIINE COAepKaTenbHble IuHUM: «bronorus kak Hayka. MeToibl
HAy4YHOTO TO3HaHUs», «Kierka kak Ouonormyeckas cucreMayn, «OpraHu3m Kak
Oouonoruueckas cucremay, «Cucrema M MHOroodpazue OpraHH4eCKOro MHUpPay,
«IBOJIOIHS YKUBOU MIPUPOIBD», « IKOCUCTEMBI U IPUCYIITHE UM 3aKOHOMEPHOCTI.



Lens uzyuenus yueOHoOro mpeamera «buonorus» Ha 0a30BOM ypOBHE —
OBJIaJIcHHE  OOYYaOIIMMHCS  3HAHUSAMU O  CTPYKTYpHO-(YHKIIMOHAIHHOM
OpraHu3allMi >KUBBIX CHCTEM pA3HOTO paHra W MNpUOOpEeTEeHHuE YMEHUM
UCIIOJIb30BaTh ATH 3HAHUS MJIsi TPAMOTHBIX JEUCTBUM B OTHOIIEHUU OOBEKTOB
KUBOUW MIPUPOJIbI U PEIICHUS PA3TUYHBIX KU3HEHHBIX MPOOIIEM.

JlocTikeHue nenu u3ydeHus yuyeOHoro npeamera «buonorus» Ha 6a3oBom
ypOBHE 00€CTIeUnBAETCS PEUICHUEM CIEIYIOIINX 3aa4:

OCBOCHHME OOYYaIOIIMMUCS CUCTEMbl 3HAHUW O OHOJOTUYECKUX TEOPHUSX,
YUEHHUAX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIIAaX, CIYXKAIIMX OCHOBOU
uist GOPMHUPOBAHUS TPEACTABICHUNA O €CTECTBEHHO-HAYYHOM KapTHHE MHpa, O
METOJIaX HAyYHOTO IMO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOCHHOCTSAX YKMBBIX
CUCTEM Pa3HOTO YPOBHS OpPraHW3alllH, BBIAAOIIUXCS OTKPHITHSIX U COBPEMEHHBIX
HCCJIEJOBAHUIX B OMOJIOTHH;

dbopMupoBaHUE y OOYYaAIOIIUXCS ITO3HABATEIIbHBIX, HHTCIUICKTYaJbHBIX H
TBOPUYECKHX CIIOCOOHOCTEH B MpOIECCe aHaIM3a JAaHHBIX O MyTSIX Pa3BUTHI B
OWOJIOTUM HAyYHBIX B3IJISIOB, WJCH M TOAXOJIOB K HM3YyYCHHUIO JKUBBIX CHUCTEM
Pa3HOTO YPOBHS OpraHU3aIlNy;

CTaHOBJICHHE Yy oOOydyaromuxcsi oOued KyiabTypbl, (QYHKIMOHAIBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUH OOBSCHATHh U OICHUBATH SBJICHUS OKPYKAIOIIETO
MUpPa KUBOW PUPOABI HA OCHOBAHWY 3HAHWUI U OTIBITA, TIOJTYICHHBIX MPU U3YICHUH
OMOJIOTHH;

dbopMupoBaHHE Yy OOyYAOMIMXCA YMEHHH WUTIOCTPUPOBATH 3HAYCHUE
OMOJIOTUYECKUX 3HAHWA B TMPAKTHYCCKOW JEATEIHLHOCTH YEJIOBEKa, DPa3BUTHU
COBPEMEHHBIX MEAUIIMHCKUAX TEXHOJIOTHI M arpOOMOTEXHOIOTH;

BOCIIUTaHUE YOSKIEHHOCTH B BO3MOXHOCTH TTO3HAHHS UYEJIOBEKOM >KHBOU
IPUPOBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHHSI K HEH, COOIOICHUS STUYECKHIX
HOPM TP TIPOBEJICHUN OMOJIOTUYECKUX UCCIIEIOBAHNM;

OCO3HAaHWE IIEHHOCTH OWOJOTHYECKUX 3HAHWW [UISl TIOBBIMICHUS YPOBHS
AKOJIOTHYECKOM KYJIbTYPHI, 111 (GOPMUPOBAHUS HAYIHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUW B TIOBCETHEBHOM JKM3HU IS
OLICHKHU MOCJIEACTBUI CBOEU NESITEIBHOCTH 10 OTHOLICHUIO K OKPYXAKOLIEH Cpee,
COOCTBEHHOMY 3JI0pOBBIO, OOOCHOBaHWE W COONIOACHHE Mep NPOPHIaKTHKN
3a00JIeBaHU.

B cucreme cpemnero oOmiero oOpasoBanusi «buomnorus», m3ydaemas Ha
0a30BOM YpOBHE, SIBISIETCS OOs3aTENbHBIM yUEOHBIM TMPEIMETOM, BXOJSAIIUM B
COCTaB MpeaMeTHOI o0nacTu « EcTecTBeHHO-Hay4HbIE TIPEIMETHI.

Jliist m3ydenust Ouonoruu Ha 6a30BOM YPOBHE CPETHEr0 00IIero oOpa3oBaHus
orBoautcst 68 yacos: B 10 kiacce — 34 yaca (1 yac B Heneno), B 11 kinacce — 34 yaca
(1 yac B Hezemo).



COJEPKAHUE OBYYEHUSA
10 KVIACC

Tema 1. Buojsiorusi kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMHU U
JPYTMMH €CTECTBEHHBIMU HayKaMmu, (uimocodueit, ITUKOM, ICTETUKON U MPaBOM.
Ponb Ouonoruu B popMUpOBaHUU COBPEMEHHOM HAy4YHOU KapTUHBI Mupa. Cuctema
OMOJIOTUYECKUX HAYK.

MeTtobl MO3HAaHUS KUBOUM IPUPOABI (HaOII0IeHUE, SKCTIEPUMEHT, ONTUCAHUE,
U3MEpeHue, KiIaccupuKkalus, MOJEIUPOBaHUE, CTaTHUCTHYecKas o00paboTka
JTAHHBIX).

JdeMoHcTpanmu:

[Toptpetsr: Y. Hdapsun, I'. Menaens, H. K. Konbios, k. Yorcon u @. Kpuk.

Tabnuiel 1 cxembl: «MeTo bl MO3HAHUSI YKUBOM MPUPOIBD.

JlaGopaTopHble M IpakTHYECKHEe PadoThI:

[Ipaktuueckass pabora Ne 1. «lMcnonb3oBaHuE pPA3IUYHBIX METOJOB MpHU
U3Y4YEHUU OUOJIOTUUYECKUX OOBEKTOBY.

Tema 2. )KuBble cCTEMBI U X OPTaHU3AIUS.

Kussbie cuctembl (OMOCUCTEMBI) KaK MPeIMET u3yueHus: ouonoruu. OTinuue
YKUBBIX CUCTEM OT HEOPTaHUYECKON MPUPOIBI.

CaoiicTBa OMOCHCTEM U MX pazHOOOpazue. YPOBHU OpraHU3aluu OUOCUCTEM:
MOJIEKYJIAPHBIM, KJIETOYHBIA, TKAHEBbIM, OpPraHU3MEHHBIN, MOMYJIALMOHHO-
BUJIOBOM, 9KOCUCTEMHBIN (OMOre0IeHOTHYECKUI ), OnoCc(epHBIi.

JdemoHcTpauuu:

Tabnuiel 1 cxembl: « OCHOBHBIE MPU3HAKHU KU3HU», « Y POBHU OpraHU3alUU
YKABOU IPUPOABDY.

O6opynoBanue: Mmoaenb Mosekysl JIHK.

Tema 3. XuMu4ecKHi COCTAB U CTPOEHHE KJIETKH.

XUMHYECKHN COCTAB KIIETKU. XHUMHUYECKUE DJIEMEHTBI: MaKpPO3JIEMEHTHI,
MUKpO3JIEMEHTHI. Bo/la 1 MUHEpaJIbHbIE BEIIECTBA.

OyHKIMA BOJABl MU MHUHEpaJbHBIX BeHleCTB B KkieTke. lloanepxkanue
OCMOTHYECKOT0 OajaHca.

benku. CoctaB u ctpoeHne 0eIKOB. AMUHOKHCIOTBI — MOHOMEpHI OEIKOB.
HeszaMeHnmblie 1 3aMEHUMbIE aMUHOKHUCIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y pOBHU
CTPYKTYpbl O€NKOBOM MOJEKyJbl (MepBUYHAs, BTOpUYHAS, TpPETUYHAS U
YeTBEpPTUYHAS CTPYKTypa). XHUMHUYECKHE CBOMCTBa OenkoB. buonormueckue
GbyHKIIMU OENIKOB.



depMeHThI — OroJornyeckne KatanuzaTopsl. CTpoeHue pepMeHTa: aKTUBHBIH
HeHTp, cyOcTpatHas crneuuguuHocts. Kodepmentsl. Burtamubbl. Otauuus
(bepMEHTOB OT HEOPTraHUYECKUX KATaIN3aTOPOB.

VYrieBoibl: MOHOCAaxXapu bl (TITI0K03a, pru003a U Je30KCUpr003a), Aucaxapuibl
(caxaposa, JlaKTO3a) W ToJducaxapuabl (Kpaxmai, TJIMKOTeH, LEeJUI0I03a).
buonoruyeckue GyHKINUN YTIIEBOIOB.

Jlunuasl:  Tpurauuepuabl, ¢ocdoaunuasl, crepounbl. ['mapoduIbHO-
rupodoOHbie cBoiicTBa. buonornueckue Qynkuuu gunugos. CpaBHEHHE
YIJIEBOAOB, OCJIKOB U JIUMUI0B KaK HICTOYHUKOB SHEPTHH.

Hykneunossie xwucnorsl: JIHK u PHK. Hykneotuast — MoHOMEpHI
HyKJIenHOBbIX KucioT. Ctpoenue u ¢pyukiuu JHK. Ctpoenune u dynkuuu PHK.
Buast PHK. AT®: ctpoenue u pyHKIIHH.

[{uronorusa — Hayka o kierke. Kiietounas teopusi — npumMep B3auMOAEHCTBHS
uaei u pakToB B HAYYHOM MO3HAHUU. MeTo/1bl U3YUeHUS KIETKU.

Knetka kak 1nienoctHas xuBas cucrema. O01iue npu3Haky KJIETOK: 3aMKHYyTast
HapyxHass MmemOpana, Mmosekynbl JIHK kak renetnueckuil ammapar, cuUcTema
CUHTE3a Oelka.

Tunel KJIETOK: »yKapHOTHYECKass U Mpokapuotuyeckasd. OcoOEHHOCTH
CTpO€HHUsl MpoKapuoThueckor kieTku. Kiierounass crenka Oakrtepuil. CTpoeHue
SYKAPUOTHUYECKON KIETKU. (OCHOBHBIE OTJIMYUA PACTUTEIBHOW, >KUBOTHOM U
IrpUOHOM KIETKH.

[IoBEpXHOCTHBIE CTPYKTYpBI KIETOK — KJIETOYHAsl CTEHKA, TNIMKOKAIMKC, UX
¢ysnkuuu. [1na3zmarnyeckas memOpana, e€ cBoiictBa 1 pyHkuuu. Lluromnasma u eé
opranouipl. OnHoMemOpanHbie opraHouabl kietku: OIIC, ammapar [Monbmxu,
au30CcOMBl. [loayaBTOHOMHBIE OpPraHOWIbBI KIETKH: MHUTOXOHIPHUH, IIJIACTHJBI.
[IpoucxoxneHne MHUTOXOHApHM M mactud. Buasl mnactua. HememOpanHbie
OpraHOMJbl KJIETKH: pUOOCOMBI, KIJIETOYHBIA LIEHTP, LEHTPHUOIU, PECHUYKH,
KryTUKU. OYHKIIMHA OPraHOUJIOB KJIETKU. BKiroueHus.

Anpo — perynaropHsiil neHTp kieTku. CTpoeHue sanapa: siaepHas 000J0uKa,
KapuoIuia3ma, XpOMaTUH, SAPBIIIKO. XPOMOCOMBI.

TpaHCcnOpT BEWIECTB B KJIIETKE.

JdeMoHcTpanmu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. [lIBann, M. llneiinen, P. Bupxos, [[x.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®pankinun, K. M. bap.

Jnarpammsl: «PacripenesieHue XUMUYECKUX 3JIEMEHTOB B HEXKUBOU IIPUPOJACY,
«PacnpeneneHne XuMUYECKUX SJIEMEHTOB B dKUBOU IPUPOJIEN».

Tabmuubr u cxemsl: «llepuoguyeckass TabiMIla XUMUYECKUX JIIEMEHTOBY,
«CTpoeHue MoJIeKyJibl BOJb», «brocunres 6enkay, «CTpoeHne MOJIEKYIIbl OenKay,
«Ctpoenue depmentayn, «Hyknennossie kucnotsl. JJHK», «CTpoeHrne MOIEKybI



AT®», «CtpoeHue 3yKapuoOTUYECKOU KIETKW», «CTPOCHUE >KMBOTHOM KIIETKH,
«CtpoeHue pacTUTENbHOW KIETKN», «CTpOoeHHe MNPOKAPUOTUYECKOW KIIETKI,
«CtpoeHue sapa KIETKn», « Y TIeBOAbDY, «JIUmuap.

O6opynoBaHue: CBETOBOM MHKPOCKOM, OOOpYyJIOBaHWE JMJIs MPOBEICHUS
HAOJIIOICHUM, W3MEPEHMM, SKCIEPUMEHTOB, MHUKPOMPENApaThl PACTUTEIbHBIX,
KUBOTHBIX U OAKTEpUATbHBIX KIETOK.

JlaGopaTopHble U NpakTHYECKHEe PadoThbI:

JlaGopatopHass pabota No 1. «/3ydyeHue KaTaIUTUYECKOW aKTUBHOCTH
(dbepMeHTOB (Ha MPUMEpPE aMUJIa3bl UIIM KaTanasbl)y.

JlabopatopHasi pabora No 2. «l3ydeHuwe cTpoeHHs KJIETOK pacTEHUH,
KUBOTHBIX U OaKTEpUil MOJ MUKPOCKOIOM Ha TOTOBBIX MHUKpOMpEnaparax M HX
OMHCAHUE.

Tema 4. /KuzHenesiTeJJIbHOCTDH KJIETKH.

OOMeH BeliecTB, Wi MeTa0oIu3M. ACCUMUIIALMS (TIJIACTUYECKU OOMEH) U
JUCCUMIIISIITUS (PHEpreTuueckuid oOMEH) — JIB€ CTOPOHBI €JAMHOrO Mpoliecca
MeTabonn3ma. Posib 3aKOHOB COXpaHEHMsI BEHIECTB M JHEPTrUU B TMOHUMAHUU
MeTaboI13Ma.

Tumnbel 0OMeHa BelleCcTB: aBTOTPOQHBIN U reTepoTpodHbIi. Poias hepMeHTOB B
oOMeHe BeleCTB U MPEeBpaIlleHUN SHEPTUU B KIETKE.

®orocunte3. CpetoBass W TeMHOBas (¢a3bl (oTocuHTe3a. Peaknuu
dboTtocunTe3a. hhekTuBHOCTh GOTOCHHTE3a. 3HaAUCHUE (HOTOCUHTE3A ISl )KU3HU
Ha 3emsie. Bausinue ycnoBuii cpeibl Ha (DOTOCUHTE3 U CHOCOOBI MOBBIIICHUS €ro
MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHUHTE3UPYIOIIHE OaKkTepuu. 3HAUEHHE XEMOCHHTE3a JUIs
KU3HH Ha 3emie.

DHepreTuueckuii oOMEH B KieTKe. PacmierieHue BelecTB, BBIJCICHUE U
AKKyMYJIMPOBAaHHE SHEPTHUH B KJIETKE. DTarbl YHEPreTUIECKOTO oOMeHa. | Tukous.
Bbpoxenne u ero Buabsl. KuciopomHoe okucieHue, WU KIETOYHOE JIbIXaHUE.
OxucnutensHOe PochopunupoBanue. IPHEKTHBHOCTh SIHEPTETHUESCKOTO OOMEHA.

Peaknmm Marpuunoro cumHTe3a. ['eHermueckas wuHdopmanms u JHK.
Peanuzarus renermyeckodt wHGOpManuu B KIETKe. [ €HETHUECKH KO W €ro
cBoiicTBa. Tpanckpurnus — Matpuanablii cuaTe3 PHK. Tpancmsmus — 6uocunTes
Oenka. Otambl TpaHchusauuu. KoaupoBanue aMHUHOKHCIOT. Pons pubocom B
OouocuHTese Oenka.

Hexknerounsie ¢hopmbl sxu3Hu — BUpychl. Mcropust otkpeitust Bupycos (1. U.
NBanoBckuit). OCOOGHHOCTH CTPOCHHMSI M KU3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodarn. bonesnu pacreHuid, JKMBOTHBIX M YEJIOBEKa, BBI3bIBACMbBIC
Bupycamu. Bupyc mmmyHonedunura yenoeka (BUY) — Bo3oymurens CIIM/a.



OOpatHasi ~ TpaHCKpUNIMsS,  peBepTaza ©W  uHTerpaza.  I[Ipodunakruka
pacrpocTpaHeHUsl BUPYCHBIX 3a00JIEBaHUM.

JdeMmoHcTpanmuu:

[Toptpetsr: H. K. Konbuos, /1. Y. UBanosckuii, K. A. Tumupsses.

Tabmuubl 1 cxembl: «Tumbl nuTanusy, «Metabonuzm», «MHUTOXOHAPUSY,
«JHepreTuyeckuit oOMeny», «Xmopormacty, «®Dotocuntes», «Crpoenue JIHK»,
«CtpoeHue u GyHKIMOHUpPOBaHUE TeHa», «CuHTe3 Oenkay, «['eHeTnueckuit Koy,
«Bupyce», «bakrepuodaru», «Ctpoenue u xxku3HeHHbIM 1uki Bupyca CIIN/]a,
Oaktepuodaray, «Permukarus JJHK».

O6opynoBanue: moaenu-anmiukanuu «Y asoenne JIHK u tpanckpumnus»,
«buocunres 6enkay, «CTpoeHue KIETKNU», MOJielb cTpyKkTypbl JTHK.

Tema 5. Pa3MHoOkeHNe U MHAUBUIYAJbHOE PA3BUTHE OPTaHU3MOB.

KieToyHslil MUK, WIM >KU3HCHHBIM LUK KiIeTku. MHTepdaza u MHUTO3.
[Tpomecchl, mpotekatomue B uHTepdaze. Permkanus — peakuuss MaTPUYHOTO
cunteza JIHK. Crpoenne xpomocomM. XpOMOCOMHBIH HabOp — KapUOTHII.
JIMT1on AHBIN u TrarIONIHBIN XPOMOCOMHBIE Ha0OPBI. XpOoMaTupl.
[IuTosiornueckue OCHOBBI PA3MHOXKEHUS W HUHIAUBUAYAIBHOIO  Pa3BUTUS
OpPraHu3MOB.

[enenune knetkn — muto3. Ctagum mutosa. IIpoueccel, mpoucxonsuuye Ha
pPa3HBIX CTAJIUSIX MUTO3a. BUOIOrMYeCcKui CMBICI MUTO3A.

[Tporpammupyemasi THOEIb KIETKU — allONTO3.

®opMbI pa3MHOKEHHSI OPTaHU3MOB: OECIToJIoe W TMoioBoe. Bumbl 6ecmomnoro
Pa3sMHOXKEHUA: JICJICHUE HAJABOE, IMOYKOBAaHUE OJHO- W MHOTOKJIETOYHBIX,
CIIOPOOOpa30BaHKE, BET€TATUBHOE pa3MHOXKeHUE. VICKyCCTBEHHOE KIIOHUPOBAHUE
OPraHU3MOB, €0 3HAYEHUE JJIs1 CEJIEKIIUU.

[TooBoE pa3sMHOXKEHHE, €r0 OTINYUS OT OECIIOIOTO.

Meiio3. Cragum wmeiio3a. I[lpoueccsl, mpoUCcXOAsIIMEe Ha CTaausAX Meio3a.
IloBenenne xpomocoM B Menose. KpoccuHrosep. buosormdyeckuii CMbICT U
3Ha4YeHUE MeNo3a.

I'ametorenes — mporecc o00Opa3oBaHUS TIOJIOBBIX KIETOK Y >KUBOTHBIX.
[TonoBbie kene3bl: ceMEHHUKU W sSuYHUKUA. OOpa3oBaHHME M Pa3BUTHE TOJOBBIX
KJIETOK — raMmeT (CrepMaro3ou]l, SMIEKJIeTKa) — CIEepMAaTOreHe3 W OBOIEHE3.
OcoOCHHOCTH CTPOCHHS SMIIEKICTOK U CHepMaro3oujoB. OIMIo010TBOpPEHHE.
[Taprenorenes.

NunuBunyanbHoe pa3BuTue (OHTOreHE3). OMOpHUOHAIBHOE  Pa3BUTHE
(amOpuorenes). tanbl YMOPUOHATBHOTO PA3BUTHS Yy MO3BOHOYHBIX >KUBOTHBIX:
npobiieHne, racTpyisanus, opraHorene3. IloctamOpuoHanbHOE pa3BuThe. THIIBI
MOCTAMOPHOHAIILHOTO PAa3BUTHS: MPsSMOE, HempsiMoe (JIMYMHOYHOE). BnusHue



Cpenbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIOCOOHBIE BHI3BIBATH BPOXKIEHHBIC
YPOICTBA.

Poct u pasButue pactenuii. OHTOreHE3 LBETKOBOIO PACTEHHUS: CTPOCHHUE
CEMEHH, CTA/IUH Pa3BUTHUA.

JdeMmoHcTpanmum:

Tabmuubr u cxeMbl: «@DOpMbI pa3MHOKEHHUS OPraHu3MoBy», «JlBoitHOE
OIUIOJJOTBOPEHUE Yy IIBETKOBBIX pAacTeHU», «BeretaTuBHOE pa3MHOXKEHHE
pacteHui», «Jlenenue kietku Oaktepuit», «CTpoeHHE TMOJOBBIX KIETOKY,
«Crtpoenune xpomocomely, «Knerounbii mukim», «Pemmukauus [JHK», «Murtos»,
«Meiiozy», «lIpsmoe u HemnpsiMoe pa3BuTHE», «I'aMeToreHe3 y MIECKONUTAIOIINUX U
4yenoBeKka», «OCHOBHBIE CTAJIUA OHTOTEHE3A.

O6opynoBaHue: MHUKPOCKOTI, MUKPOTIpEnapaThl «CniepmaTo30uibl
MJIEKOTIMTAIOLIETO», «SHleKneTka miuekonuTamoumero», «Kapuokunes B KieTkax
KOpEIlIKa JyKa», MAarHUTHAas MOJENb-alIuIMKalus «JleneHue KIeTKu», MOJAENb
JIHK, monens MeTada3zHOM XpOMOCOMBI.

JlaGopaTopHble M IpakTHYECKHEe PadoThI:

JlaGopatopHass pabora Ne 3. «HaOmromeHue muTo3a B KIETKAX KOHYHUKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaGopatopHass pabota Ne 4. «M3yueHue CTpOEHHsI TOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpENnapaTaxy.

Tema 6. HacsieACTBEHHOCTh M H3MEHYHUBOCTH OPTraHU3MOB.

[Ipenmert u 3agaun renetuku. Micropus pa3Buths reHeTUKU. Poiib nutomorun
U SMOpPHUOJIOTMM B CTAHOBJICHUM TEHETUKH. BKiiag poCCHUUCKUX M 3apyOeKHBIX
Y4€HBIX B pa3BUTUE TEHETHUKUA. MeToabl TEeHETUKU (TUOPUI0JIOTHYECKUM,
HUTOT€HETUYECKUNA, MOJIEKYJIIPHO-TeHETHYEeCKUi). (OCHOBHBIE TI€HETUYECKHE
noHATHS. [ eHeTnueckass CHMBOJIMKA, UCIIOJb3yEMas B CXeMaX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJIEIOBAHUS MPU3HAKOB, YCTaHOBIEHHbIE . Menaenem.
MoHorubpuHOe CKpelMBaHWE. 3aKOH €AMHOOOpa3usi THOPUIOB TEPBOTO
nokoseHud. [IpaBuino 1oMUHUPOBaHMS. 3aKOH paclIeIyIeHUs NpU3HaKoB. ['unoresa
yucToThl rameT. [loJHOe U HeNoIHOEe JTOMUHUPOBAHUE.

JuruOpuaHoe  CKpemuBaHWe. 3aKOH  HE3aBUCHUMOTO  HACJIeIOBaHUS
npu3HakoB.  lluToreHeTnueckne  OCHOBBI  JWTUOPHIHOTO  CKPEUIUBAHUSA.
AHanu3upymoniee ckpenuBanue. Mcnoap30BaHue aHATU3UPYIOIIETO CKPEIIMBAHUS
JUTSL OTIpEIeTIEHUS TEHOTHIIA OCOOH.

CuerutienHoe HacnenoBaHue npusHakoB. Pabora T. Moprana o crenieHHOMY
HacJIeI0BaHUIO 'eHOB. HapylieHue cuensienns reHoB B Pe3yJIbTaTe KPOCCUHIOBEPA.

XpOoMOCOMHAas TEOPHS HACJIEACTBEHHOCTH. [ eHEeTUUEeCKME KapThl.



I'enetnka mosia. XpoMOCOMHOE OMNpeACiCHUE Moyia. AyTOCOMBI U TOJIOBBIC
xpoMocoMbl. ['omorameTHble M TeTeporaMeTHble oOpraHu3Mbl. HacienoBaHue
MIPU3HAKOB, CLIETJIEHHBIX C MOJIOM.

H3meHunBoCTh. BHibl H3MEHYHMBOCTH: HEHACJICICTBEHHAS M HACJIEICTBCHHAS.
Ponb  cpenpl B HEHACIEJACTBEHHOW  WM3MEHUMBOCTU.  XapaKTEPUCTHUKA
MoAU(UKAITMOHHON U3MEHUYMBOCTH. BapualinoHHbBIN psiji M BapyuallMOHHAsT KPUBas.
Hopma peakumu npuszHaka. KoqnuecTBEHHBIE M Ka4€CTBEHHBIEC TMPU3HAKKA U HX
HOopMa peakiuu. CBocTBa MOAU(BUKAITMOHHON N3MEHYHUBOCTH.

HacnenacTtBennas, wiad TeHOTHIIMYECKas, W3MEHUYHMBOCTH. KomOmHaTHBHAs
U3MEHYMBOCTh. MeHo3 U TMOJOBOM MpollecC — OCHOBA KOMOMHATHBHOM
U3MEHYMBOCTU. MyTanoHHas n3MeHUUBOCTh. Kiaccudukaius MyTanuii: reHHBIE,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa U nMpuurHbl MyTanuil. MyTtareHHbsie (akTOpHI.
3aKOH TOMOJIOTHYECKHUX PSAZIOB B HACIeACTBEHHOM n3MeHnunBocty H. . BaBuiosa.

BuesnepHas HaclieICTBEHHOCTh U U3MEHUYMBOCTb.

['eneruka uenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOJbl T€HETUKHU
YeJIOBEKa: TCHCATOTHYCCKUM, OTU3HEIIOBBIM, IIMTOICHETHYCCKHI, OMOXUMHYCCKUM,
MOJIEKYJISIPHO-TEHETHYECKHU . CoBpemeHHOE ONpENIECIICHHE TEHOTHUIA!
MOJTHOT€HOMHOE CEKBEHUPOBAHHE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[II1P-anamm3a. HacmenacTtBenHbie 3a00JIeBaHUS UEIOBEKA: T'E€HHBIC OOJIC3HH,
00JIe3HU C HACIIEJICTBEHHOUN MPeIpacioiloKeHHOCThIO, XPOMOCOMHBIE OOJIE3HH.
Comatnueckne U reHepatuBHble MyTanuu. CTBOJOBbIE KIETKU. [IpuHUUAIBI
3I0POBOTO 00pa3a KU3HH, TUATHOCTHKH, MPOPUITAKTUKHA U JICUCHUS TCHETHUCCKIX
0osne3Hell. MeauKo-reHeTUYECKOe KOHCYJIbTUPOBAHHE. 3HAYEHHE MEIUIUMHCKOU
TE€HETUKH B MIPEJOTBPAIICHUH U JICYCHUU T€HETUYECKUX 3a00JIeBaHUIN YEIOBEKA.

JdemoHcTpauuu:

[Hoptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumogees-Pecosckuii, H. 1. BaBuios.

Tabmuibl u cxembl: « MOHOTHOPUIHOE CKPEITUBAHUE U €70 ITUTOTEHETHICCKAs
OCHOBa», «3aKOH pacUICIUICHUS U €T0 [IUTOIr€HETHUYECKasi OCHOBaY», «3aKOH YUCTOTHI
rameT», «lurubpuaHoe ckpemmBanuey, « [uTomorndeckrue OCHOBBI JUTHOPHTHOTO
CKpelmnBaHusms», «Menosy, «B3auMoIeiCTBUE aJUICIBbHBIX TEHOBY, «I eHeTHUeCKue
KapThl PACTCHUM, >KUBOTHBIX W 4YeloBeKay, «['eHeTnka mojia», «3aKOHOMEPHOCTH
HACJIEJIOBAHUS, CIEIUICHHOTO C MoJioM», «KaphoTumbel 4yenoBeka U KUBOTHBIXY,
«Bunpl m3smMeHunBOCTHY», «MoaudukanmoHHas HU3MEHUYHBOCTHY», «HaciemoBanue
pesyc-pakropay, «['eHeTHKa TpynI KpoBu», « MyTalimoHHAsS U3MEHYHBOCTD.

OGopynoBaHue: MOACIH-aNIUIMKAINK <« MOHOTHOPHUIHOE CKpEIIMBAHHUEY,
«Hemonmunoe nmomunupoBanue», «Jlurnbpumnoe ckpenuBanue», «llepekpéct
XPOMOCOMY, MEKPOCKOIT 1 MUKporpernapart «J{po3odunay (Hopma, MyTamuu (GopMbl
KPBUIBEB M OKPACKH Tela), repoapuii «['opox moceBHO.



JlaGopaTopHble M MpakTH4YecKHe padoThI:

JlabopatopHast padota Ne 5. «M3ydyeHue pe3yiabTaTOB MOHOTHOPHIHOTO U
JUTUOPUIHOTO CKPEIMBAHUS Y IPO30(UIIbI HAa TOTOBBIX MUKPOTMpPENapaTax.

Jlabopatopnas padota Ne 6. «M3yuenrne MoaupUKaIIMOHHON W3MEHUYUBOCTH,
MOCTPOCHHE BAPUALIMOHHOIO PsAJia U BAPUALTMOHHON KPUBOW».

JlaGoparopHas pabora Ne 7. « AHanM3 MyTanuid y Apo30¢uiabl Ha TOTOBBIX
MUKpOITIpenapaTaxy.

[Ipaktuyeckass pabora Ne 2. «CocTaBieHMe U aHaJIU3 POAOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cenexnusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusa Kak Hayka M Mpouecc. 3apOoKJICHHUE CEJEKIUU U JIOMECTUKALUS.
VYyenue H. Y. BaBunoBa o ieHTpax NpOUCXOKIEHUS 1 MHOTO00Opa3usl KyJIbTYPHBIX
pacTeHuil. LIeHTppl TPOUCXOKAECHUS JOMAIIHUX KUBOTHBIX. COpT, MOPOJA, IITAMM.

CoBpeMeHHBIE METOIbI CeNIeKIIMU. MacCOBBI U MHAUBUIYAIbHBIN OTOOPHI B
CEJEKIIMM PAacTEeHWW M KUBOTHBIX. OLEHKa J3KcTepbepa. bimM3kopoacTBeHHOE
cKpeniuBaHue — WHOpuUauHr. Yucrtas nuHug. CKpelmyBaHUE YUCTBIX JIMHUM.

['erepo3uc, unu rubpunHas cuia. HepojncTBeHHOe CKpeniuBaHue — ayTOPHJIMHT.
Otnanénnas rubpuausanus u e€ ycnexu. IcKycCTBEeHHbI MyTareHes U nojJy4yeHue
MTOJTUIUIONIOB. JIOCTHIKEHUS CENEKIIMN PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonoruss Kak OTpaciap NMPOU3BOJACTBA. ['€HHass WHKEHEpHUs. ITaribl
cozganusi pexomOuHanTHOW JIHK wu Tpancrenneix opranuzmoB. Kierounas
uHxeHepus. Kietounbsle KyabTypbl. MUKPOKIOHAIBHOE PAa3MHOKEHUE PACTECHUM.
KiioHnpoBanue BBICOKONPOAYKTUBHBIX CEJIbCKOXO35MCTBEHHBIX OpPraHU3MOB.

Okojornyeckre W dtudyeckue  npobnemsl. MO  —  reHernyecku
MOIU(UITUPOBAHHBIE OPTaHU3MBI.
JleMoHCTpamu:

[Toptpers: H. U. BaBumos, . B. Muuypun, I'. JI. Kapneuenko, M. O.
NBaHoB.

Tabmuubr u cxembl: Kapta «lIeHTpBI TPOUCXOXKIEHUS W MHOT000pa3us
KyJIbTYPHBIX pacTeHuit», «[lopoabl qoMalIHUX KUBOTHBIX», «COpTa KYyJIbTYPHBIX
pactenmity, «Otnanénnas ruopuauzanusy, «Padotel akagemuka M. @. FiBaHoBay,
«lomumnongus», «OObeKTH OMoTexHONOTHNY, «KIeTouHbIe KyIbTYpPHI U
KJIOHHMpOBaHUe», « KoHCTpynpoBaHUE U EPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MyJIsKH TUIOJIOB M KOPHETIIIOA0B TUKUX (DOPM M KYJIBTYPHBIX
COPTOB pacTeHui, repoapuit «CeabCKOX035HCTBEHHBIC PACTCHUS.

JlaGopaTopHble U MpakTHYEeCKHUE PadOThI:

Okckypcus «OCHOBHBIE METOJBI W JOCTHKEHHUS CEJIEKIUU PACTEHUN H
KUBOTHBIX (Ha CEJIEKIIMOHHYO CTaHIIHIO, MJIEMEHHYO bepmy,



COPTOMCIIBITATENILHBIM ~ y4aCTOK, B TEIUIMYHOE  XO34MCTBO, J1abOpaTOPHUIO
arpOyHHUBEPCUTETA WU HAYYHOTO IICHTPA)».

11 KIACC

Tema 1. DBoJIIOLIMOHHAS OMOJIOTHS.

[IpeAnocbuUlKM BO3HUKHOBEHHUS SBOJIIOIMOHHON TEOPUHU. DBOJIIOIMOHHAS
Teopus U €€ MecTo B OMONOruu. BiusiHue 3BOJIIOIMOHHONW TEOPUU HA Pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBuzerenbcTtBa HBoMOIUU. [lanieoHTONMIOTMYECKHE: TOCIEI0BATEIbHOCTD
NOSIBJICHUS BHUJIOB B MaJICOHTOJOTMYECKOW JIETOMHMCH, MEePEeXOJHbIE (HOPMBI.
buoreorpaguyeckue: cXoJICTBO U paznuure hayH U Giop MaTEpUKOB U OCTPOBOB.

OMOpHOJIOTUYECKHE: CXOJACTBA U Pa3iuuMsi SMOPHOHOB pAa3HBIX BHUIOB
03BOHOUYHBIX. CpaBHUTEbHO-aHATOMUYECKHE: TOMOJOTHYHBIC, aHAJOTUYHBIE,
pYJIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MoOJEKYIIPHO-OMOXUMHYECKHE: CXOJICTBO
MEXaHU3MOB HACJEJACTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKHX MyTell y Bcex
OpPraHU3MOB.

OpomonmonHas teopus Y. [lapunHa. IIpeanocbUIKM BO3HUKHOBEHUSA
JapBUHU3MA. JIBIKYIIME CHUJIBI 3BONIONUU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXEHHUE MPU OIPAaHUYEHHOCTH PECYPCOB, HEONpeIeNEHHAsT W3MEHYHUBOCTb,
0opb0a 3a CylleCTBOBAaHUE, €CTECTBEHHBIN OTOOD).

Cunrernyeckas teopus 3Bomonuu (CTD) u €€ 0OCHOBHBIE MOJIO0KEHHUS.

MukposBomonus. [lomynsinus kak eAMHKUIIA BUAA U SBOIIOLUH.

JBroxymue cuibl ((pakTopbl) 3BOJTOLMUA BUAOB B MpUpojae. MyTallMOHHbBIN
npouecc M KOMOWMHATUMBHAs M3MEHYMBOCTH. [lomynsiiMOHHBIE BOJHBI M Apeud
reHoB. M30i1ust 1 MUrpanusi.

EcrectBennbiii 0oTOOp — HampaBmsiiomuii  paktop sBomonun. DPopmbl
€CTECTBEHHOTO 0TOOpA.

[Iprcnoco0neHHOCTh OpPraHU3MOB KakK pe3ynbTaT 3Bomonuu. [Ipumeps
PUCTIOCOOJICHH Y OPTaHu3MOB. ApoMOp( 036l ¥ HINO0ATATTAIIHH.

Bun wu BumooOpazoBanme. Kputepunm Buma. OcHOBHbIE  (OPMBI
BUI000pa30BaHus: reorpaduuecKkoe, IKOJIOTHIECKOE.

MaxkposBomonusi.  Dopmbl  3BoIIONMU:  (puieTHUECKas, JUBEpreHTHas,
KOHBEpreHTHasl, napajienbHas. HeoOpaTuMocTh 3BOIOIHH.

[IpoucxoxneHne OT HecleUMAIN3UPOBAaHHBIX NpelakoB. IIporpeccupyromast
crnenuanu3anns. AJanTUBHAS paauarys.

JdeMoHcTpanmum:

[Toptpersl: K. JIunnei, XK. b. Jlamapk, Y. apeun, B. O. Koanesckuii, K. M.
bap, 3. I'ekkenp, ®. Mrosiep, A. H. CeBep1ios.



Tabnuibl u cxemsl: «Pa3Butre oprannyeckoro Mupa Ha 3emiie», «3apoabIlin
MO3BOHOYHBIX  KUBOTHBIX»,  «ApxeonTepukc», «®PopMmbl  OOprObI  3a
cyiecTBoBanue», «EctecTBeHHbIN 0TOOPY, «MHOroo0pasue cCOpToB pacTeHHID,
«MHuoroo6pazue  mopon  KMBOTHBIX»,  «[lomymsuum»,  «MyTanuonHas
U3MEHUUBOCTHY», «Apomopdosb», «Manoamantamuny, «OO0mas aereHepanus,
«/IBmwxymue cuibl 3Bomonuny, «Kapra-cxema wmapuipyra mnytemectBus Y.
Hapsuna», «bopnba 3a cymiectBoBanue», «lIpucrnocobIeHHOCTh OPraHU3MOBY,
«"eorpaduueckoe B11000pa3oBaHme», « IKOJIOTHUECKOE BU00OPAa30BAHUEY.

O6opynoBaHue: KOJJIEKIMS HACEKOMBIX C Pa3jU4YHBIMU THUIIAMH OKPACKH,
HAOOp IJIOOB M CeMsH, KoyuleKius «[Ipumepsl 3alUTHBIX MPUCTIOCOOIECHUN Y
AKUBOTHBIX», MOJieNIb «OCHOBHbIE HANPABICHUS SBOIIOLUNY», 00bEMHASI MOJECIb
«CTpoeHure ToJI0BHOTO MO3ra TO3BOHOYHBIX.

buoreorpapuueckas kapra wmupa, Kojuiekuus «DopMbl COXPaHHOCTH
UCKOIMAEMbIX JKMBOTHBIX W pacTeHui», Mojaens ammiukauus «llepekpéct
XpOMOCOMY, BIaKHbIE MTpenaparhbl «Pa3BUTHE HACEKOMOTr0», «Pa3BUTHE JISTYIIKNY,
MuKpomnpenapar «/[pozoduna» (Hopma, Myrauuu GOpMbI KPbUIBEB U OKPACKH TEINA).

JlaGopaTopHble M IpakTHYECKHEe PadoThI:

JlaGopatopnast pabora Ne 1. «CpaBHeHHE BHAOB IO MOP(}OIOTHYECKOMY
KPUTEPHUIOY.

Jlabopatopnas padota Ne 2. «Onrcanue mpucrocoOJIeHHOCTH OpTaHu3Ma U e¢
OTHOCHUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHME M Pa3BUTHE KM3HU Ha 3eMule.

JloHay4Hble TPEJICTABIEHUS O 3apOXKJICHUU >KU3HU. HaydHble rumnoressl
BO3HUKHOBEHMSI JKM3HM Ha 3emiie: aOHOreHe3 W MaHclepMmus. XUMHUYECKas
3BOMIIOLMS. AOHMOT€HHBIM CHHTE3 OPraHWYECKHUX BEIIECTB W3 HEOPraHMYECKHX.
DKCIEPUMEHTAIBHOE MOJATBEPKICHNE XUMUYECKON dBOMONK. HauanbHble 3Tanbl
ounonornyeckor sBomonuu. ['mnoreza PHK-mupa. @opmupoBanne mMeMOpaHHBIX
CTPYKTYp M BO3HMKHOBEHHE MPOTOKJIETKHU. llepBble KIETKM M MX DBOJIIOLHS.
DopMHUPOBAHUE OCHOBHBIX TPYII KUBBIX OPraHU3MOB.

PazButne xu3Hu Ha 3emie mo spaM u nepuojam. Karapxei. Apxeiickas u
nporepo3oiickass d3pel. llameosolickas dspa u €€ mNEepUOAbl: KEMOPHICKUH,
OPJIOBUKCKHM, CUITYPUNUCKUN, IEBOHCKU, KAMEHHOYTOJIbHBIN, IEPMCKHU.

Me3o30iickas 3pa v €€ NEPUOIbl: TPUACOBBIN, FOPCKUI, METOBOM.

KaiiHo3olickas 3pa W €€ 1NepuoApl: MaJCOr€HOBBIM, HEOTCHOBBIMH,
AHTPOIIOTEHOBBIM.

XapakTepUCTUKA KIMMAaTa U IEOJIOTMYECKUX IpolueccoB. OCHOBHBIE ATaIlbI
IBOJIIOIIMM PACTUTEIBHOTO U JKUBOTHOTO MHpa. ApoMopdo3bl y pPACTCHHH U
XKUBOTHBIX. [losiBNIEHHE, paclBET U BBIMUPAHUE TPYIII KUBBIX OPTraHU3MOB.



Cucrema OpraHMYECKOTO MHpa KaK OTpaxkeHHe »3BoioUrMU. (OCHOBHbBIE
CUCTEMATHYECKHE IPYMIbl OPTaHU3MOB.

DBOJIIOLMA YEJIOBEKA. AHTPOIIOJNOrMs KaK HayKa. Pa3Butue nmpeacTaBieHHil o
MPOUCXOXKJIECHUHU YelloBeKa. Mertonpl H3ydyeHusi aHTpororeHe3a. CXoicTBa u
pa3INuus 4eJIOBEKa U KUBOTHBIX. CHCTEMaTUYECKOE MOJI0KEHNE YETOBEKA.

JBuxyiue cuiibl ((pakTopsl) anTpornorenesa. HacnenctBeHHas K3MEHUYMBOCTh
U eCTeCTBEHHbIN oTOOp. OOuIeCTBEHHBbINH 00pa3 >KWU3HU, M3TOTOBJICHUE OpPYAUI
TpY/la, MBIIUIEHUE, PEYb.

OCHOBHBIE CTA/IUM U BETBU JBOJIIOLMU YEIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbii, YenmoBek mnpsaMoxonAmuu, YenoBeK HEaHAEPTAIbCKUN, YenoBek
pa3ymubIii. Haxonku uCKOMaeMbIX OCTaTKOB, BpeMsl CYIECTBOBaHUS, 00JIacTh
pacnpocTpaHeHusi, 00bEM TOJIOBHOTO MO3Tra, 00pa3 KU3HHU, OPY/IH.

UYenoBeueckue packl. OCHOBHBbIE  OOJBIIME  pachl:  €BPONECOMIHAS
(eBpasmiickasi),  Herpo-aBCTpajioMjHas  (dKBaTOpUalbHasi),  MOHTOJIOMIHAS
(a3uarcko-amepukaHckas).  UepTbhl  NPUCHOCOOJIEHHOCTH  MpeACTaBUTENEH
YeJIOBEYECKUX pPac K YCJIOBHUSIM CYIIECTBOBAHMS. EIMHCTBO 4UenOBEYECKUX pac.
Kpuruka pacusma.

JdeMoHcTpanmu:

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

Tabmuipl 1 cxembl: «Bo3aukHoBeHne COJHEYHOM CHCTEMBI», «Pa3BuTHe
opraHuyeckoro  mupa», «PactutenbHas — kieTKa», <« KUBOTHas  KJIETKay,
«IIpokapuotnueckas kjieTka», «COBpeMEHHAs CHUCTEMa OPraHUYECKOro MHUPAY,
«CpaBHEHHE aHATOMUYECKMX 4YEPT CTPOCHUS 4YEJIOBEKA U YEJIOBEKOOOpPA3HBIX
00e3bsiH», «OCHOBHBIE  MECTa  MaJEOHTOJIOTMYECKUX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4eJIOBEKa», «JlpeBHenmmue moan», «lpesHue moam», «llepsbie
COBPEMEHHBIE JIIOINY, «HeT0BEYECKUE pach.

O6opynoBanue:  mymsiku — «lIpoucxoxkmenue  denoBeka»  (OFOCTHI
aBCTpAJIONMUTEKA, MHUTEKAHTPONa, HEaHJepTalblla, KPOMAHbOHIIA), CIEHKH WIH
U300paKECHUS KaMEHHBIX OpYyJIud TMEepBOOBITHOTO YeOBEKa (KaMHHU-YOIIIEPHI,
pyOuna, ckpeOna), TEOXpOHOJIOTHYECKas Tabmuma, KoJuleKuus «DopMel
COXPAHHOCTH UCKOMAEMbIX KUBOTHBIX U PACTCHUIN».

JlaGopaTopHble U NpakTHYEeCKUE PadOThI:

[Tpaktuueckas padora Ne 1. «3ydyeHne nckomaeMbIX OCTATKOB PaCTCHUN U
KUBOTHBIX B KOJUIEKIIHSIX).

DKCKypcus «IBOJIIOIUS OPraHMYECKOTO0 MUpa Ha 3emiie» (B €CTECTBEHHO-
HAYYHbBIA WJIA KPACBETUECKHUI My3eil).

Tema 3. Opranusmbl 4 OKpY’KaIas cpena.



OKOJIOTHI KaK HayKa. 3aa4ud ¥ pa3Jensl 3KOJIOTMU. MeTOoIbl IKOJIOrMYECKUX
UCCIIEOBAHUN. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEIIOBEKA.

Cpenpl oOuTaHusT OpPraHU3MOB: BOJHAs, HA3€MHO-BO3/YIIHAs, MOYBEHHA,
BHYTPUOPraHU3MEHHAs!.

Oxonornueckue (axtopel. Kinaccudukanusa skonorudeckux (HakTopos:
abnotuyeckue, OWMOTHMYECKHME U aHTPOIOreHHBbIe. JleWcTBHE HSKOJIOTMYECKHUX
(aKkTOpOB Ha OPTraHU3MBI.

AbGuotuueckue (akTopbl: CBET, TEMIEPATYpa, BIAKHOCTh. DOTONEPHOIU3M.
[IpucnocoGnenust  OpraHU3MOB K  JIEUCTBUIO  aOMOTHYECKUX  (PAKTOPOB.
buonornueckue puTMsl.

buotnueckue dpakTopsl. Buibl OMOTHYECKUX B3aUMOJECHCTBUN: KOHKYPEHIIHUS,
XUIIHUYECTBO, cuMOM03 U ero Qopmel. [lapasutusm, koomepauus, MyTyaau3M,
KOMMEHCanu3M (KBapTUPAHCTBO, HaxXJIEOHUYECTBO). AMEHCAIIU3M, HEUTPaIHU3M.
3HaueHHe OMOTHMYECKHUX B3aUMOJECUCTBUN JUIsl CYIIECTBOBAHMSI OpPraHU3MOB B
IPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKHU mnonyiasuud. OCHOBHbIE IOKa3aTelu
HNOMYJSIMU: YUCIEHHOCTb, IUIOTHOCTh, POXKAA€MOCTb, CMEPTHOCTb, MPHUPOCT,
murpanus. J[uHaMyka 4uCIEHHOCTH MOMYJIAIUN U €€ peryJsius.

JdeMoHcTpaumu:

[optpetsr: A. I'ymbonbar, K. @. Pynbe, O. I'ekkerns.

Tabmuupbl n cxemsl: kapta «Ilpupognsie 30HbI 3eMuan», «Cpeasl 0OMTaHUS
opranusMoBy», «®oronepuoguzm», «llonmymsaum», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTU NOMYJISUMU UHDY30pUU-Ty(Penbkn», «[lumeBpie nenm.

JlaGopaTopHble M IpakTHYEeCKHEe PadoThI:

Jlabopatopnas pabota Ne 3. «Mopdomornueckue 0COOCHHOCTH PaCTCHUN U3
Pa3HBIX MECT OOMTAHUS.

JIaGopatopnas padota Ne 4. « Bnusinue cBeTa Ha poCT U pa3BUTHE YEPEHKOB
KOJIeycay.

[TpakTueckast padota Ne 2. «[1oac4YET MIOTHOCTH MOMYJISIIUNA PA3HBIX BUJIOB
pacTeHu».

Tema 4. CoodmiecTBa M 3K0JI0rH4eCKHe CHCTEMBI.

Coo0miectBo opraHu3MoB — OuoineHo3. CTpyKTypbl OHOIIEHO3a: BHJIOBas,
npoCTpaHCTBeHHAs, Tpoduueckas (mumeBas). Bunpbl-nomunantel. CBs3u B
ouoreHose.

DKoJloTuYecKkre CcucTeMbl (d9KocucteMbl). [loHaTtue 00 3KocuUcTEME U
ouoreoneHo3e. DOYHKIMOHAIBHBIE KOMIIOHEHTHI HSKOCHUCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAyLEeHTbl. KpyroBopoT BEIIECTB M MOTOK 3HEPTUU B 3KOCHCTEME.
Tpoduueckue (nuieBbie) ypoBHU dKOcUcTeMBI. [TuieBbie 1ienu u cetu. OCHOBHBIE
MoKa3aTesId 3KOCUCTEMbI: OMOMacca, MPOAYKLHUSA. ODKOJOTHYECKHE MHpPaMUIbL:



NPOJYKIIMU, YUCIECHHOCTH, Ouomacchl. (CBOWCTBa HIKOCUCTEM: YCTONYHBOCTD,
caMoperyisiuus, pa3surue. CyKieccusl.

[Ipuponnbie SKOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCHCTEMA XBOMHOTO
WJIN IIUPOKOJIUCTBEHHOTO JIECa.

AHTpOIIOT€HHBIE ~ SKOCHUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCHUCTEMBI.
buonoruyeckoe u X035UCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCHCTEM.

buopa3znooOpasue kak @akTtop ycroilunmBoctu 3kocucteM. CoxpaHeHue
OMOJOTMYECKOT0 pa3HO00pasus Ha 3eMIIe.

VYuenue B. U. Bepnaackoro o ouocdepe. ['panuiipl, coctaB u CTpyKTypa
ouocdepnl. KuBoe BemecTBO M ero ¢GpyHkuuu. OcobeHHOCTH Ouochepsl Kak
rII00aJIbHOM 3KOCUCTeMBbI. J[MHamMHuueckoe paBHOBecME U oOpaTHasi CBs3b B
ouocdepe.

KpyroBopoTsl BelecTB 1 OMOT€OXMMHUUYECKUE ITUKIIBI AJIEMEHTOB (yriepoa,
azota). 30HATbHOCTH Orochepnl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBO B OMochepe 3emiin. AHTPOIIOTeHHbIE U3MEHEHUs B Onocdepe.
['oGanbHbIE YKOJIOTUYECKHUE TPOOIIEMBI.

CocymiecTBoBaHME MPUPOBI U yenoBeuecTBa. CoxpaHeHne 6uopa3zHooOpa3us
KaK OCHOBa YyCTOMYMBOCTH Ouochepbl. OCHOBa pPaIMOHAIBLHOIO YIPABICHUS
NPUPOJIHBIMU PECypcamMu U UX UCIOJIb30BaHUE. JIOCTHXKEHUST OMOJIOTMU U OXpaHa
PUPO/IBI.

JdemoHcTpauuu:

[Hoptpetsi: A. JIx. Tencau, B. H. Cykaués, B. U. Bepnaackuii.

Tabmuubl 1 cxemsl: «lIumeBbie nenm», «bUoOLEHO3: cOCTaB U CTPYKTYypay,
«IIpupogubsie cooOuiectBay, «llenu nutaHus», «IKOJOTHUECKAs MHUPAMUIAY,
«buocdepa u yenosex», «IxocrucTeMa MUPOKOIUCTBEHHOTO JIecay, « IKOCUCTEMA
XBOMHOrO  Jjeca», «buomeHno3 Bogoéma», «ArpoueHo3», «lIpumepHsbie
AHTPOINOTEHHBIE BO3JICHCTBUS HA IPUPOAY», « BaKHENUIINE HCTOYHUKH 3arps3HEHNUS
BO37lyXa W TPYHTOBBIX BOM», «llouBa — BakHEWIIass cocTaBisronias Ouocgepoi»,
«®Daktopel  nmerpamanuu  mouB»,  «llapHEKOBBIT  dpdexT»,  «DakTOpHI
PaIMOAaKTUBHOTO 3arpsisHeHUs Ouocdepwr», «OO0mas cTpykrypa Ouocheps»,
«Pacmipoctpanenue xu3Hu B Ouochepe», «O30HOBBI 3KpaH Ouocheps,
«KpyroBopoT yriepona B 6uocdeper, «KpyroBopot a3zora B mpupoe».

O6opynoBanue: MoJeab-anruuKanus « TunmudHbie OUOIICHO3BD», TepOapuid
«PacturenbHbIe cO00IIECTBaY, KOUIEKINH «bromeHo3y, «BpeauTenn BaKHEHIINX
CEIHCKOXO3SUCTBEHHBIX KYJIbTYpP», FepOapr U KOJJIEKIIMH PACTEHUHN U JKUBOTHBIX,
pUHAJJIeKAIINE K PA3HBIM SKOJOTHUYECKUM TPYIaM 0JHOTo Buaa, KpacHas kaura
Poccuiickoit ®eneparun, wu300paKeHUST OXpaHSAEMBIX BHJJIOB pACTEHUH U
KUBOTHBIX.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHA IIPOITPAMMBI 11O
BMOJIOTMN HA  BA30BOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHIA

Cornmaco ®I'OC COO, ycraHaBnuBarTCs TpeOOBaHUS K pe3yJibTaTam
OCBOCHHUS  OOYyYaloOIMMHUCS TporpaMM  CpeaHero  ooOimero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEIMETHBIM U TPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType IMYHOCTHBIX pPE3YyIbTATOB OCBOEHHS mpeamera «bHoorus»
BBIJICJICHBI CIIEAYIOIINE COCTaBISIONINE: OCO3HAHME OOYYaIOIIMMUCS POCCUMCKON
rPaXJaHCKOM UACHTUYHOCTH — FOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACNICHNUI0, HaluYhue MOTHUBAllMM K  OOy4YeHWI0  OHOJIOTHH,
IIEeJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUW JMYHOCTH HA OCHOBE
KITFOUEBBIX IICHHOCTEM M HMCTOPUYECKUX TPATUIUN Pa3BUTHS OMOJIOTHYECKOTO
3HaHUSA, TOTOBHOCTh M CIIOCOOHOCTh OOYyYarolUuXcs PYKOBOJACTBOBATHCS B CBOEM
JIEATEIbHOCTU L€HHOCTHO-CMBICIIOBBIMU ~ YCTAHOBKAMU, IPUCYLLUMHU CUCTEME
OMOJIOrMYecKOro  00pa3oBaHUs, HaJIMYME SKOJOTMYECKOro MPaBOCO3HAHMS,
CIIOCOOHOCTH CTABUTh IIEJIU U CTPOUTD KU3HEHHBIC TIJIAHBI.

JInuHOCTHBIE pE3ynpTaThl OCBOEHUS IpeaMera «bHOJIorus» JOCTUraroTCs B
€IUHCTBE Y4YEOHOW U BOCIHUTATEIBHOM JEATEIBHOCTH B COOTBETCTBUHM C
TPAAULIMOHHBIMUA POCCUUCKUMU COLMOKYJIbTYPHBIMU, UCTOPUYECKUMU U TYXOBHO-
HPABCTBEHHBIMHU I[EHHOCTSIMHU, MPUHSATHIMU B OOIIECTBE IMpaBUJIaMU U HOpMaMU
MOBEJCHUS W CIIOCOOCTBYIOT TIpOIECCaM CaMOINO3HAHUS, CAMOBOCHUTAHUS W
CaMOpAa3BUTHUS, PA3BUTUS BHYTPEHHEW IIO3ULUMU JIMYHOCTH, [ATPUOTU3MA,
YBXEHUS K 3aKOHY W IIPABONOPSAKY, YEJIOBEKY TPY/Ja U CTApPILIEMY IMOKOJIEHUIO,
B3aMMHOTO YBa)XE€HHUSA, OEPEKHOTO OTHOIICHUS K KYyJbTYPHOMY HAcCJIEIUI0 U
TpaauLMAM MHOTOHAIIMOHAJIBHOrO Hapoaa Poccuiickon denepauuu, nNpupoie u
OKPYXKAIOIIEH CpeE.

JIndHOCTHBIE pe3yNbTaThl OCBOEHUS YyueOHoro mpeamera «buonorusy»
JOJIKHBI OTpaXkaTh TOTOBHOCTh M CIOCOOHOCTH 00YYAIOIINXCSI PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW MO3UIIUEH JIMYHOCTHU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHHX  YOEXKJCHUH, COOTBETCTBYIOIIHNX
TPAJAULIMOHHBIM LEHHOCTSIM POCCHIICKOrO OOIECTBA, PACIIMPEHUE KUZHEHHOIO
OIbITA U OIBITA IEITEIBHOCTU B IPOLECCE peaM3allid OCHOBHBIX HaIIPABICHUN
BOCIIUTATEIILHOU JEATEIBHOCTH, B TOM YHCIIE B YACTHU:

1) rpakIaHCKOr0 BOCIIUTAHUS:

c(hOpMHPOBAHHOCTh IPAKIAHCKOW MO3UIIMK 00YYarOIIerocsi Kak akTUBHOTO U

OTBETCTBEHHOI'0 YJIEHA POCCUKMCKOr0 OOIIECTBA;



OCO3HaHHUE CBOMX KOHCTUTYITMOHHBIX MTPaB M 00sI3aHHOCTEH, YBAKEHHUE 3aKOHA
Y TIPaBOMOPSAKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JIEATENLHOCTH MPHU CO3/IaHUU YUEOHBIX
IPOEKTOB, pEIICHWH Yy4YeOHbIX U TO3HABaTEIbHBIX 3aJa4, BBINIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPEENSITh COOCTBEHHYIO TO3UIMIO IO OTHOILIEHUIO K
SIBIICHUSIM COBPEMEHHOM KU3HU U O0BSACHSTH €€;

YMEHHE YYUTHIBATh B CBOMX JEHCTBUAX HEOOXOAMMOCTb KOHCTPYKTHBHOTO
B3aMMO/JICHCTBHUS JIIOJICH C pa3HbIMU YOCKACHUSIMU, KYyJbTYPHBIMUA HIEHHOCTSIMU U
COLIMAJIbHBIM IOJI0KEHUEM;

TOTOBHOCTb K COTPYAHUYECTBY B MPOLIECCE COBMECTHOI'O BBITIOJIHEHHUS
y4eOHBIX, TIIO3HABATEJIbHBIX M HCCIEIOBATENBCKUX 3aJlad, YBaKUTEIbHOTO
OTHOILIGHHS K MHEHHUIO OIIMOHEHTOB TMPH OOCYXJCHUU CIOPHBIX BOIMPOCOB
OMOJIOTUYECKOTO COMICPKAHUS;

FOTOBHOCTh K T'YMAHUTAPHOW U BOJIOHTEPCKOU I€SITENHHOCTH;

2) NIaTPUOTHYECKOT0 BOCTINTAHMSA:

c(hOpMUPOBAHHOCTb POCCUUCKON IpaXKJaHCKOW UIEHTUYHOCTHU, TATPUOTU3MA,
YBAXKEHUA K CBOEMY HApOJly, YyYBCTBA OTBETCTBEHHOCTH Tepen PoauHou, ropaoctu
3a CBOM Kpal, CBOIO PonnHy, CBOM S3BIK M KYJBTYPY, IPOLUIOE M HACTOSIIEE
MHOT'OHAIIMOHAJIBHOIO Hapoaa Poccuun;

LIEHHOCTHOE OTHOIIIEHUE K MPUPOJTHOMY HACJIECANIO U MAMSITHUKAM MPUPOIBI,
JTOCTHMKEHUSAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYAE;

CIIOCOOHOCTh OIICHUBATh BKJIAJl POCCUUCKUX YYEHBIX B CTAHOBJICHUE H
pa3BuTHe OWUOJOTUM, TOHUMAHUSI 3HAYEHUST OWOJOTMHM B TO3HAHUU 3aKOHOB
IPUPOBI, B )KU3HU YEIOBEKA M COBPEMEHHOT'O 00IIECTBA;

uneiHas yOeXJIEHHOCTh, TOTOBHOCTh K CIYKEHHIO M 3ammute OrteuecTsa,
OTBETCTBEHHOCTH 32 €T0 CyAb0Y;

3) MyXOBHO-HPABCTBEHHOTO BOCIIMTAHUSI:

OCO3HAaHUE JyXOBHBIX LIECHHOCTEW POCCUICKOTO HApOa;

c(hOpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHWSA, ATHYECKOTO IOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAIlMI0 W MPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTHUPYSACHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHWE JMYHOTO BKJIAJa B TIOCTPOEHHWE YCTOMYMBOTO OYIyIIETo;

OTBETCTBEHHOE OTHOLIEHHUE K CBOMM POAUTEIISIM, CO3IAHUIO CEMbU Ha OCHOBE
OCO3HAHHOI'O0 TMPHUHATHS LEHHOCTEM CEMEUMHOM JKU3HU B COOTBETCTBUHU C
TpaauiusIMHi Hapo10B Poccuu;

4) 3CTETHYECKOr0 BOCIIUTAHMSA:

ACTETHYECKOE OTHOIIEHUE K MUPY, BKIIOYAs ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPY/AA, OOIIECTBEHHBIX OTHOIICHHI;



MOHUMAaHUE dMOIMOHAIBHOTO BO3/IEUCTBUSI KUBOW MIPUPOJBI U €€ 1IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BHUAAX HCKYCCTBA, CTPEMIICHUE
IPOSBIIATH KA4€CTBA TBOPUECKOU JTUYHOCTH;

5) ¢u3myeckoro BOCHHUTAHUS, (POPMHPOBAHUSI KYJIbTYPbI 310POBbSI H
IMOIMOHAJIBHOTO (JIATONOJTYYHSA:

MOHUMAaHUE U peau3alius 3I0pOBOro U 0e30macHOro oopasa KU3HU (3J0POBOE
nUTaHue, COOJI0/IEHNE TUTUEHUYECKHUX MPABHII M HOPM, COaTaHCUPOBAHHBIN PEKUM
3aHATUM W OTAbIXa, peryispHas ¢u3nueckas aKTHUBHOCTb), OepexHOro,
OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOUIIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

NOHUMaHUE I[EHHOCTH TMPaBUJl HHIUBUAYAIBHOTO M  KOJUJIEKTUBHOTO
0€30I1acHOTO MOBEJICHHSI B CUTYAIIHSIX, YTPOKAIOIINX 30POBBIO U JKU3HH JIIOJICH;

OCO3HAHHUE TIOCIEACTBUN M HEIPHUITHS BPEIHBIX NMPUBBIYEK (YIOTpEOICHUS
AJIKOTOJIsI, HAPKOTHUKOB, KYPCHUS );

6) TPy10BOT0 BOCTIMTAHHUS:

TOTOBHOCTh K TpPYJly, OCO3HAHHE LIEHHOCTH MAacTepCTBa, TPYAOIIO0HE;

TOTOBHOCTh K aKTHBHOW JEATEIHHOCTH TEXHOJOTUYECKOM W COIHAIBLHOU
HaTpPaBIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATh, MJIAHHUPOBATH U CAMOCTOSTEIHHO
BBITIOJTHATH TaKyIO JIEATCILHOCTD;

UHTEpEeC K pa3iIuyHbIM chepaM MpodeccuoHATbHON AeATEeIbHOCTH, YMEHHE
COBEpILIATh OCO3HAHHBIA BbBIOOP Oynaymied mpodeccud U peannu30BHIBATH
cOoOCTBEHHBIE KU3HCHHBIC TUTAHBL;

TOTOBHOCTh M CIOCOOHOCTH K OOpa30BaHUIO M CaMOOOpPA30BAHUIO Ha
MPOTS)KEHUU BCEU KU3HU;

7) IKOJIOTHYEeCKOT0 BOCIIUTAHUS:

HKOJIOTMYECKH 1IeTIeCO00pa3HOe OTHOLICHHE K IPUPO/JIE KaK HICTOYHUKY JKU3HH
Ha 3eMJie, OCHOBE €€ CYIlE€CTBOBAHUSI;

MOBBINIICHUE YPOBHS DKOJOTHYECKOW KYJIBTYphl: TPHUOOPETECHUE OIbITa
IUTAHUPOBAHUS TIOCTYIIKOB ¥ OIEHKHM WX BO3MOXKHBIX TIOCIEIACTBUN IS
OKPYKarOUIEN CPEJIbL;

OCO3HaHHWE TJI00aTBHOTO XapaKTepa JKOJOTHYECKHX MpoOJeM W IMyTed HuX
peleHus;

CIIOCOOHOCTH MCITOJIH30BATh MPUOOpPETAEMbIE PY U3yUYEeHUN OMOJIOTHUHY 3HAHUS
U yMEHUS TIPpU pEIICHHH TpoOJieM, CBSI3aHHBIX C  paIlMOHAIBHBIM
IPUPOAOIIONh30BaHNEM  (COONIIOAICHHE  TpaBWJI  TOBEACHUS B NIPHUPOJE,
HAIPAaBJICHHBIX HA COXPaHEHHUE pPAaBHOBECHS B JKOCHUCTEMAaX, OXpaHy BHUJIOB,
aKOocHucTeM, Orochepsl);



AKTUBHOE HENPUATHUE JIEUCTBUM, IPUHOCAIIMX BPE OKPYKAOLIEN IPUPOTHON
cpelie, yMEHHE NMPOrHO3MPOBAaTh HEOJArONpUSTHBIE SKOJOTUYECKUE IOCIIEACTBUS
IPEANPUHUMAEMBIX IEHCTBUN U IPEAOTBpALIATh UX;

HaJIMYKUE PA3BUTOIO HKOJIOIMYECKOTO MBILUICHHMS, SKOJIOTUYECKON KYJIBTYPBHI,
OIbITa NEeATENBHOCTH DKOJIOTMYECKOM HaIPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAaTbCSI MMM B II0O3HABATEJIBHOM, KOMMYHHMKAaTUBHOM M COLMAJIbHOM
IIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B IIPAKTUYECKOM NEATEIbHOCTH YKOJIOTUYECKON
HaIPABJICHHOCTH;

8) HeHHOCTH HAYYHOTr0 MO3HAHMA:

c(OPMUPOBAHHOCTh MMPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HayKH M OOLIECTBEHHOW NMPAKTHKH, OCHOBAHHOI'O HA JHAJIOre
KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJIMKYJIBTYPHOM MHPE;

COBEPILIEHCTBOBAHUE SI3bIKOBOM M YHUTATENBCKOW KYJIbTYpbl KaK CpeJCTBa
B3aMMOJICHCTBUS MEXK]TY JIFOJIbMH U MMO3HAHUS MUDPA;

NOHUMaHUE Cchneuu(puKu OHOJOTMM KaK HayKd, OCO3HaHUS €€ poiu B
(bOopMUPOBAaHUHU PALMOHATBHOIO HAYYHOI'O MBIIIJIEHUS, CO3JaHUM UEIOCTHOTO
npeacTaBieHuss 00 OKpY)KarolleM MHUpE KaK O €JUHCTBE MPHUPOJIbI, YeJOBEeKa U
oOiecTBa, B IMO3HAHMM MNPUPOAHBIX 3aKOHOMEPHOCTEH M pEHIeHUH MpoliaeM
COXpaHEHUs IPUPOJTHOTO PAaBHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTU OMOJIOTHMHU JJII COBPEMEHHOW LMBWJIM3AIUU:
oOecrieyeHuss HOBOTO YpPOBHSI PAa3BUTHUS MEIULMHBI, CO3JAaHUE IEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pEIIaThb PECypCHbIE  MNpPOOJIEMbl  pPa3BUTHUSA
YeJIOBEYECTBA, IOMCKA MyTeW BbIX0JIa U3 INI00ATBHBIX AKOJIOTMYECKUX MPoOJieM U
o0OecrieyeHusi  mepexoja K  YCTOMYMBOMY  DPa3BUTHIO,  PAlMOHAIBHOMY
MCTIOJB30BAaHUIO MPHUPOAHBIX PECYPCOB U (HOPMHUPOBAHMIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHHH OHOJOTMYECKMX 3HAaHUNA B LEIIX
HOBBIIICHUST OOIIEH KyJNbTYpbl, €CTECTBEHHO-HAy4yHOW TIPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKITMOHAIIBHOW TPAMOTHOCTH OOydJaromuxcs, GpopmMupyemon
pU U3Y4YE€HUU OMOJIOTHH;

NOHUMAaHHUE CYIIIHOCTH METOJOB MO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIOJb30BaTh IMOJy4aeMble 3HAHHUA JJs aHajiu3a u
OOBSICHEHHSI SIBICHUI OKPY)KAIOIIET0 MUpPa M MPOUCXOSAIINX B HEM M3MEHEHUH,
yMEHUE JejaTb OOOCHOBAHHBIE 3aKJIIOUEHHS HAa OCHOBE HAy4dHbIX (aKTOB U
UMEIOINXCS JAHHBIX C LEJIBIO IOJYYE€HHUSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BAaTh OWOJIOTMYECKUE 3HAHUS Ui
pelieHus mpodyieM B peabHBIX )KU3HEHHBIX CUTYalIUAX;

OCO3HaHUE LIEHHOCTH HAy4YHOH JEATEIbHOCTH, FOTOBHOCTb OCYIIECTBIISTH
IPOEKTHYIO U UCCIEA0BATENIBCKYIO ACSITEIBHOCTh NHANBUYAJIBHO U B TPYIIIIE;



TOTOBHOCTh M CHOCOOHOCTh K  HENPEpPhIBHOMY  OOpa3oBaHUI0 U
caMo00pa3oBaHUIO, K AaKTHBHOMY TIOJYyYEHHUIO HOBBIX 3HAHUU IO OHWOJOTHH B
COOTBETCTBHH C KU3HEHHBIMH MTOTPEOHOCTSIMHU.

METAINPEAMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3yabTaThl OCBOEHHsS ydeOHoro mpeamera «buosiorus»
BKJIIOYAIOT: 3HAYUMBbIe s  (QOPMHPOBAHUS MHUPOBO33PEHHUS OO0YyUaIOUIUXCS
MEXIUCIIUTUIMHAPHBIE (MEXIPEIMETHBIC) OOIICHAYYHbIE MOHSATHS, OTPAKAIOIINE
IIEJIOCTHOCTh HAYYHOM KApTUHBI MHUpA H CHeIU(PUKY METOJOB TMO3HAHUS,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPrus, SBJICHHUE, MPOILECC,
CUCTEMa, HAy4YHBIN (haKT, MPUHIIMII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
ucclieIoBaHue, HAOII0IeHNe, U3MEPEHHUE, IKCIIEPUMEHT U APYTHX ), YHUBEPCAIbHBIC
yueOHble JeicTBUSL (MMO3HABATEIbHBIE, KOMMYHHKATUBHBIC, PETYJISITUBHEIC),
obecrnieunBaromue GopmupoBaHue GyHKIIMOHATLHON TPAMOTHOCTH U COLIMAIBHOM
KOMIIETEHIIMM ~ OOYYaloIIMXCsA, CIHOCOOHOCTh  OOYyYaroluXxcsi  HCIOJIb30BaTh
OCBOCHHbBIE MEXKIMCUUIIIMHAPHBIE, MUPOBO33PEHUECKIE 3HAHUS U YHUBEPCAIbHbBIC
yueOHbIe IeWCTBUS B O3HABATEIBLHON U COIMATILHOM MpPaKTHKE.

MeranpeMeTHbIE PE3YJIbTAThl OCBOCHMSI MPOTpPaMMbl CpPEIHETro OOIIEro
00pa30BaHus JIOJKHBI OTpaXkaTh:

OBnagenne YHUBEPCATbHBIMU y4eOHBIMU NMO3HABATEJIbLHBIMH
AeCTBUAMMU:

1) 6a30BbIe JJOrHYecKue AeiiCTBUS:

CaMOCTOATENbHO  (OPMYJIMpPOBATH W aAKTyalM3UpoBaTh  MpoOIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCTIONB30BaTh TMPH OCBOCHUM 3HAHUM TPHUEMBI JIOTUYECKOTO MBIIUICHUS
(aHanu3a, CUHTE3a, CpaBHEHMsI, KilaccupuKaIuu, 0000IeH s ), PAaCKPbIBATh CMBICI
OMOJIOTMYECKUX TOHATHI (BBIICIATh WX XapaKTepHbIC MPU3HAKHU, YCTaHABIMBAThH
CBSI3U C IPYTUMH MTOHATUSIMH);

OTpEAENATh LEIN ACSITeNbHOCTH, 3a/JaBas MapaMeTpbl U KPUTEPHUH UX
JTOCTHYKEHHSI, COOTHOCHUTD PE3yIbTaThl ACSITENFHOCTH C TIOCTABJICHHBIMU IICIISIMU;

UCII0JIb30BaTh OMOJIOTUYECKUE MOHATHUS Ui 00bsICHEHUS (DAaKTOB U SIBJIICHUM
YKUBOU MPUPOJBIL;

CTPOUTH JIOTUYECKUE pacCCyXACeHUA (MHIYKTUBHBIC, JCIYKTUBHBIC, IO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHUBOPEYHSI B paccMaTpUBaEMBIX
ABIICHUSX, (DOPMYIHPOBATH BHIBOABI U 3aKIIOUCHHS;

IPUMEHSATH CXEMHO-MO/IETIbHBIE CPEICTBA TSI IPEICTABICHUS CYIIIECTBEHHBIX
CBA3€M W OTHOUICHHH B M3y4aeMbIX OHOJIOTMYECKUX OOBEKTax, a Takke
IPOTHUBOPEYM PA3HOTO POJAA, BBISIBICHHBIX B Pa3IHYHBIX HHPOPMAIIMOHHBIX
UCTOYHUKAX;



pa3palaThiBaTh IUIaH PELICHUs MPOOJIEMbI ¢ YYETOM aHalIM3a MUMEIOLIUXCS
MaTepUalbHbIX U HEMaTepUalbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B J€SITEIbHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIHLTATOB
LeJIIM, OLICHUBATh PUCKU MOCIEACTBUN AESITENbHOCTH;

KOOPAMHUPOBATH U BHIIOJHATH paObOTy B YCIOBHSIX pPEaIbHOTO, BUPTYaJIbHOTO
1 KOMOMHUPOBAHHOT'O B3aUMO/IEHCTBUS;

pa3BUBaATh KPEATUBHOE MBIIJICHUE IPU PEIIEHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIET0BATEIbCKHE 1eHCTBHUS:

BJIJIETh HAaBbIKAMU y4€OHO-UCCIIEI0BATENbCKON U MMPOEKTHOM JESATENBHOCTH,
HaBbIKaMHM  pa3pelieHus MpoOjeM, CIHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METOOB pelICHUs MPAKTUYECKHUX 3a/1a4, TIPUMEHEHUIO
Pa3IMYHBIX METOJIOB MTO3HAHUS;

UCIIOJIb30BaTh pA3JIMYHBIE BUJbI JEATENBHOCTH MO TOJYYEHHIO HOBOIO
3HAHUS, €ro HHTEpIpeTaluy, MpeoOpa3oBaHUIO U MPUMEHEHHUIO B Y4eOHBIX
CUTYallUsX, B TOM YKCJIE IIPU CO3JITAHUU YUYE€OHBIX U COLMATIbHBIX TPOEKTOB;

(opMHUpOBaTh HAYYHBIN TUI MBILUJIEHUS, BIaJAETh HAYYHOU TEPMHUHOJIOTHEM,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTh MU (opMynupoBaThb COOCTBEHHBIE 3aJayd B 00pa3OBATEIbHON
NESTENbHOCTU U KU3HEHHBIX CUTYalUsX;

BBISIBJISITh [IPUUMHHO-CJIEACTBEHHBIE CBSI3M M aAKTyaJIM3UPOBATH 3ajauy,
BBIJIBUTATh TUIIOTE3Y €€ pEIICHUs, HAXOUTh apIYMEHTHI JUIsl JOKa3aTeIbCTBA CBOMX
YTBEPKJEHUH, 3a]1aBaTh [MapaMeTpbl U KPUTEPUU PEILICHNUS;

aHAJIM3UPOBAaTh IMOJYYEHHBIE B XOJI€ pEIICHUS 3aJadyd  pe3ysbTaThl,
KPUTUYECKU OLIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CHUTYallMsIM, OLI€EHMBAaTh NPHOOPETEHHBINA OIIBIT;

OCYILIECTBISTH II€JICHANIPABICHHBIN MOUCK TMEpeHoca CPeACTB U CHocoO0B
JecTBUA B MPOPECCHOHATIBHYIO CPEy;

yMETb NEPEHOCUTh 3HAaHHWS B MO3HABATENIbHYIO M MPAKTHUYECKYIO 00JacTh
KHU3HEJIEATEIIbHOCTH;

YMETh HHTETPUPOBATH 3HAHMSI U3 PA3HBIX PEIMETHBIX 00JIaCTEN;

BBIJIBUTaTh HOBBIEC HJIEH, MpeAjaratb OpUTrMHAJIbHBIE MOAXOAbl U PELICHHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE aTbTepHATUBHBIC PEILICHUSI.

3) pa6oTa ¢ unopManmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX MH(pOpMaALUU (TEKCTE yueOHOIro
nocoOus, HAy4YHO-TIONMYJSPHOW JIUTEpaTrype, OHOJOTMYECKUX CIIOBapsX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B MHTepHeTe), aHamu3upoBaTh
MHGOPMAIUIO Pa3IUYHbIX BUAOB U (OPM NPEJCTABICHUS, KPUTUUECKU OLCHUBATh
€€ JJOCTOBEPHOCTb U HEITPOTUBOPEUYUBOCTD;



dbopMynHpoOBaTH 3aMpOChl U MPUMEHSITh PA3JIMYHBIE METOJbI MPHU MOUCKE U
oTbope Ouosornueckoi MHGOpPMAIMK, HEOOXOAMMOM Il BHITIOJTHEHUS YYEOHBIX
3azay;

npuoOpeTaTh OMBIT MCIOIB30BaHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTU, COBEPIIEHCTBOBAThH KYJIbTYpPY aKTUBHOTO MCIOJIb30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpATh  ONTHUMANbHYIO  (GOpMY  MpPEACTABICHUS
Oouosiornyeckor nHGoOpMaIUK (CXeMbl, rpaduKu, AUArpaMMbl, TAOIUIbI, PUCYHKH U
Jpyroe);

UCIIOJIb30BaTh HAYUYHBIM $3bIK B KadecTBE CpejAcTBa npu padoTe cC
Ouonornyeckod HHPOpMalME: MPUMEHATh XUMHUYECKUE, (QU3NYECKHEe U
MaTeMaTUYeCKUe 3HaKW W CUMBOJBI, (HOpMyJbl, abOOpeBUaTypy, HOMEHKIATYpYy,
UCTIONB30BaTh W MPEOOpa3oBbIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPEICTBA
HaTJIS THOCTH;

BJIQJICTh ~ HABBIKAMH  pACIO3HABAaHWUS WM 3alUTBl  WHOOpMAIUH,
UH(OPMAIIMOHHON 0€301aCHOCTH JTUYHOCTH.

Ogj1ajieHNe YHUBEPCAJTbHBIMH KOMMYHUKATHBHBIMH /1€ CTBUSIMU:

1) ob1eHume:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BCeX c(pepax »KU3HMU, aKTUBHO YIaCTBOBATh
B JMAJOre WM JUCKYCCHUU TIO CYIIECTBY OOCYXJaeMoi TeMbl (yMEHHE 3aJaBaTh
BOTIPOCHI, BBICKA3bIBATh CYXICHHUS OTHOCHUTEIHHO BBHITIOJHECHUS TIpejIaraeMon
3a/1a4y, YYUTHIBATh MHTEPECHl U COTIACOBAHHOCTH MO3HIIMHN IPYTUX YIaCTHUKOB
JMajiora Uili JUCKYCCHH ),

pacro3HaBaTh HeBepOaJbHBIE CpPEICTBAa OOIIEHUS, TOHWMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, TPEANOCHIIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CHUTYaIlUH,
YMETh CMSITYaTh KOH(DJIUKTH U BECTU MIEPETOBOPHI;

BJIQ/ICTh PA3IMYHBIMU CIIOCOOaM¥ OOIIEHWS W B3aUMOJCUCTBHS, MMOHUMATh
HAMEPEHUS IPYTUX JIOJICH, MPOSIBIATh YBAKUTEILHOE OTHOIICHUE K COOSCETHUKY
U B KOppeKTHOU (hopme GOpMyTHpOBaTh CBOM BO3PAKEHUS,

pPa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOIb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAsl 1eITeJTbHOCTh:

MOHUMATh M HMCIOJIB30BaTh MPEUMYINECTBA KOMAHIHON M WHAUBHUIYATHHOU
paboThI IPH PEIIeHUH OMOJIOTHIECKON TTPOOIeMbl, 000CHOBBIBATH HEOOXOUMOCTh
IPUMEHEHUS TPYNIOBBIX (OPM B3aUMOJICHCTBUS P PEIICHUN yueOHOM 3a1a49H;

BBIOMpATh TEMATUKy M METOJIbI COBMECTHBIX JEHUCTBUMA C Y4€TOM OOIIUX
WHTEPECOB U BO3MOXXHOCTEH KaKI0T0 YIeHa KOJIJICKTHBA,

OpUHUMATh  1€TM  COBMECTHOM  JEATEIbHOCTH, OpPraHW30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUA IO €€ JOCTHUXKEHHIO: COCTAaBIISITh IUIAH JIEMCTBUH,



pacmpenensiTh poid ¢ Y4ETOM MHEHHH YYaCTHHUKOB, OOCYKIATh pe3yJIbTaThl
COBMECTHOM pabOThHI;

OIICHMBATh KQ4€CTBO CBOETO BKJIAJa U KAXJAO0T0 yYaCTHUKA KOMaH bl B 00U
PE3YNbTAT M0 pa3pabOTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE TIPOEKTHI, OLEHHUBATh WJAEH C TMO3ULIUU HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBIISITh TTO3UTUBHOE CTPATETMYECKOE IIOBEJICHUE B Pa3IWYHBIX
CUTYaLIUSIX, TPOSABIIATh TBOPUYECTBO U BOOOpaAKEHUE, ObITh MHULIUATUBHBIM.

OBJaieHne yHUBEPCAJIbHBIMU PEryJIATHBHBIMU 1HCTBUAMM:

1) camoopranmu3amnusi:

UCIIOJIb30BaTh OMOJIOTMUECKHE 3HAHMS JUIsl BBISIBICHUS MOpoOJieM M UX
pElIeHMs B )KU3HEHHBIX U YU€OHBIX CUTYalUsX;

BbIOMpAaTh HA OCHOBE OMOJOTMYECKUX 3HAHUU 1IeJIEBbIE M CMBICIOBBIE
YCTAHOBKM B CBOMX JEHCTBUSAX M MOCTYIKAX MO OTHOUIEHHUIO K JKUBOW MPUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIIUX;

CaMOCTOATENIbHO OCYIIECTBIISATh MO3HABATEIbHYIO JEATEIbHOCTD, BBISABIISTH
npoOJieMbl, CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIC 3aJlayd B 00pa30oBaTEILHON
NESTENbHOCTU U KU3HEHHBIX CUTYalUsX;

CaMOCTOATENbHO COCTABIATH IUIaH PEUIEHUS IPOOJIEMBI C YYETOM UMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOXHOCTEN U MPENOUYTCHU;

JIaBaTh OLIEHKY HOBBIM CUTYalLlUsIM;

pacmupsTh paMKd y4eOHOTO MpeaAMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUI;

JIeJIaTh OCO3HAHHBIN BBIOOP, ApTYMEHTHUPOBATH €70, OpaTh OTBETCTBEHHOCTH 3a
pelIeHue;

OLICHUBATh NPUOOPETEHHBIN OMBIT;

Croco0CcTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO IIUPOKOH SPYIUIMHA B
pasHbIX O0JIaCTAX 3HAHWM, TMOCTOSIHHO TOBBIIIATH CBOM 00pa3oBaTENbHBIN U
KYyJIbTYPHBI YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYyallMsIM, BHOCUTh KOPPEKTHUBBI B JIESITEIHHOCTD,
OLICHUBATh COOTBETCTBHE PE3YJIbTATOB LIEIISIM;

BIaJIeTh  HABbIKAMH  TO3HABATENbHOM  pedrexkcnu Kak  OCO3HaHUsA
COBEPIIAEMBIX JIEMCTBUA M MBICIUTENbHBIX IPOLECCOB, UX pE3yJbTaTOB U
OCHOBaHUH, UCHOJB30BaTh MPUEMBI peIEKCUU Uil OLEHKH CHUTYyallluH, BhIOOpa
BEPHOI'0 PELICHUS;

YMETh OLIEHUBAaTh PHUCKHM W CBOEBPEMEHHO IPUHUMATh PELIEHUS M0 HX
CHW)KEHHIO;

IPUHUMATh MOTHBbI M AapryMEHThl APYIMX IMPU AaHajdu3e pe3yJbTaToB
NESTEIIbHOCTH;



3) npuHsiTHE Ce0s M APYTUX:

IpUHUMATH ceOs, MOHUMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

OPUHUMATh MOTHBBI W apPryMEHTbl JPYTHMX IMpH aHallu3e pe3ybTaToB
JIeSITEIIbHOCTH;

pU3HABATH CBOE MPABO U MPABO APYTUX HA OLIUOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MU C TIO3UIMU JIPYTOT0 YeIOBeKa.

HPEIMETHBIE PE3YJIbTATbBI

[IpenmeTtHple pe3ynabTathl OocBoeHusl mporpamMmbel COO mo Ouonorum Ha
0a30BOM ypOBHE BKJIIOYAIOT crieliuduueckue st yueoHoro npeamera «buonorus»
Hay4YHbIE 3HAHUS, YMEHHUS U CHOCOObI AEWCTBUN MO OCBOCHMIO, HHTEPIIPETALIMH U
peoOpa30BaHUIO 3HAHWM, BUJIbI ACSITEIBHOCTH IO MOJYYEHHIO HOBOTO 3HAHMS U
NPUMEHEHUIO 3HAHUM B pa3MUHBIX YYEOHBIX CUTYallUsAX, a TAKKE B PEaJbHBIX
KU3HEHHBIX CUTyallUsX, CBSI3aHHBIX ¢ Oumosiorueid. B mporpamme npenmeTHble
pe3yabTaThl IPEJICTaBICHbI 0 TOJaM 00yUYEeHHUSL.

[IpenmeTHbIe pe3yapTaThl OCBOEHUS ydeOHoro npenmera «buonorus» ¢ 10
Kjlacce JOJKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUNA O MECTE U POJM OMOJIOTUU B CUCTEME HAyYHOIO
3HAaHUS ECTECTBEHHbIX HayK, B (POPMHpPOBAHMM COBPEMEHHOM €CTECTBEHHO-
Hay4HOW KapTHHBI MHpa U HAYYHOI'O MHUPOBO33PEHMS, O BKIAJE POCCUNUCKHUX U
3apyOCKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJIOTHH, (YHKIIMOHAIBHOM
IPaMOTHOCTH YeJIOBEKA ISl PEILICHUS KU3HEHHBIX 3a/a4;

YMEHUE PpacCKpbIBaTh COJAEPKAHUE OMOJIOIMUECKUX TEPMHHOB M IOHSITHMA:
KU3Hb, KJIIETKA, OPraHnu3M, MeTa00a13M (0OMEH BELLECTB U IPEBPAIIEHNUE SHEPTUN),
roMeocTtad (camMOperyisius), YpOBHEBas OpraHu3alus >KUBBIX  CHCTEM,
CaMOBOCHPOU3BEICHNE (PENPOAYKIIHNS ), HACAEACTBEHHOCTh, U3MEHYHUBOCTh, POCT U
pa3BUTHE;

yMEHHE u3Jaratb OHOJOTHYECKHEe TEeopuu (KIETOYHas, XpPOMOCOMHasi,
MyTallMOHHAs, IEHTpajbHasg JOrMa MOJIEKYJsipHOM Ouonoruu), 3axoHbl (I
Menpgens, T. Moprana, H. 1. BaBuiioBa) u ydyenus (0 HeHTpax MHOrooOpas3us u
IPOUCXOXKJIEHUS KylbTYpHBIX pactenuid H. Y. BaBuiiosa), onpeaensaTs rpaHUlibl KX
IPUMEHUMOCTH K JKMBBIM CUCTEMAM;

YMEHHE BIJIaJIETh METOJAMU HAYYHOr'O MMO3HAHUS B OMOJIOTUM: HAOIIOACHUE U
ONMCAHUE >KUBBIX CHCTEM, IPOLIECCOB W SIBJICHUM, OpraHU3alus U MNPOBEICHUE
OMOJIOTMYECKOT0 HKCIIEPUMEHTA, BBIIBH)KEHHUE TUIIOTE3bI, BBISIBIIEHUE 3aBUCUMOCTH
MEXAYy HCCIEAYyEeMbIMU BEIUYMHAMH, OOBSCHEHHE IOJIYYEHHBIX pEe3yIbTaTOB,
UCIIOJIb30BAaHHBIX HAYUYHBIX MMOHATUNA, TEOPUN W 3aKOHOB, YMEHHUE JENaTh BBIBOJbI
Ha OCHOBAHMH IOJTYYEHHBIX PE3YJIbTATOB;



YMEHHE BBIJICNISATh CYIIECTBEHHbIC NMPU3HAKA BUPYCOB, KIETOK MPOKAPUOT U
AYKapuoT, OJHOKIETOYHBIX U MHOTOKIETOYHBIX OpPraHU3MOB, OCOOCHHOCTU
IIPOLIECCOB: OOMEHa BEIIECTB W IMPEBpAICHUS] SHEPTUU B KIETKE, (POTOCHHTE3A,
IUTACTUYECKOTO W JHEpPreTuYeckoro oOMeHa, XEeMOCHMHTEe3a, MHTO3a, MeHo3a,
OIUIOAOTBOPEHUS, PA3MHOKEHUS, WHIWBUIYATIbHOTO Ppa3BUTUS  OpraHU3Ma
(oHTOTEHE3);

YMEHHE TPUMEHSTh MOJTyYEHHbIE 3HaHUS ISl OOBSACHEHHS] OMOJOTHYECKHUX
IPOLIECCOB U SIBJICHUH, JUIsl MPUHATUS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM
KU3HU C LEIpl0 obecriedeHus: 0e30MacHOCTH CBOETO 370POBbS U 3J0POBBS
OKPYXAIOIIUX JII0JIeH, COOII0IEHNs HOPM IPaMOTHOTI'O MOBEICHUS B OKPYKAIOIIeH
NPUPOJTHOW Cpelie, MOHMMaHUEe HEOOXOTUMOCTH HCIOIb30BAaHUS TOCTHXKEHUHN
COBpEMEHHOW  OMOJNOTMM W OHWOTEXHOJOTHMH A PalHMOHAIBHOTO
IPUPOIOTIOIH30BAHHUS;

YMEHHE pelaTh »JJIEMEHTAapHbIE TEHETHYECKHe 3aJayd Ha MOHO- U
IUTUOPUIHOE CKpelIMBaHWE, CLEIUICHHOE HAacleA0BaHUE, COCTABIATH CXEMBI
MOHOTHOPHIHOTO CKPEIIMBAHUS JJIsl MpEICKa3aHUs HACIEIOBAHHS MPU3HAKOB Y
OpraHN3MOB;

YMEHHUE BBINOIHATH JIaDOpAaTOpPHbIE M MPAKTHUYECKHE padoOThl, COOJIIOAATH
npaBuiia Mpu padboTte ¢ y4eOHBIM U JIa0OpPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTUYECKH OICHUBaTh W HHTEPHPETUPOBATH HHQPOPMAIIIO
OMOJIOTHYECKOTO  COACpIKAHMsI, BKIIOYAIONIYI0 TIICEBIOHAYYHBIC 3HAHHUS U3
pa3IMYHBIX UCTOYHUKOB (CPEACTBa MAacCOBOM MH(OpMAaLNU, HAYYHO-TIOMYJISPHBIE
MaTepuaibl), STUYECKHE aCMeKThl COBPEMEHHBIX HCCIEAOBaHUN B OHOJIOTHH,
MeIUlMHEe, ONOTEXHOJIOTUH;

YMEHHE CO37aBaTh COOCTBEHHBIC IHCHMEHHBIE U YCTHBIE COOOIICHMUS,
0000111ast OMOIOTUYECKYI0 MHPOPMAIIMIO M3 HECKOJbKUX HCTOYHHMKOB, TPAMOTHO
MCTIOJIb30BaTh MOHATUHHBIN anmapar OHOIOTHH.

[IpenMeTHbIe pe3yabTaThl OCBOEHUS ydeOHOro npeamera «buonorus» ¢ 11
Kjlacce OJKHBI OTPAXKAaTh:

c(OpMUPOBAHHOCTh 3HAHUNA O MECTE M POJM OMOJIOTUU B CHCTEME HayYHOTO
3HaHHS E€CTECTBEHHBIX HayK, B (POPMHpPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAayYHOW KapTUHBI MHpPa U HAYYHOTO MHUPOBO33PEHHMS, O BKIAJE POCCUHUCKUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pPa3BUTHE OWOJOTHH, (PYHKIIMOHAIHHOU
IPaMOTHOCTH Y€JIOBEKa JUIsl pEIICHUs KU3HEHHBIX 3a/1a4;

YMEHHUE PACKPBIBATh COJIEpKaHUE OMOJIOTMYECKUX TEPMUHOB U MOHSTUN: BU/,
HOMYJALKSA, TeHO(OHMA, SBOJIOLUS, ABIXKYIIME CUIbl ((aKTOpbl) HBOJIOLHH,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BUJ000pa30BaHUE, SKOJOTUYECKHUE (HaKTOPHI,
DKOCHCTEMA, MPOAYLEHTbI, KOHCYMEHTBbI, pPEIyLEHThl, IeNu  NUTaHUs,
AKOJIOTHYECKas MupaMua, OMOTreo1eHos3, onocdepa;



yMEHHE u3JIaraTh OWOJIOTHYECKUE TeopuH (dBONMIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpHUS DHBOJIIOIMHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxoxactea K. M. boapa, depenoBaHusi TJIaBHBIX HAmNpaBlICHUN U
nytei sBomon A. H. CesepiioBa, yuenust o 6uochepe B. W. Bepnanckoro),
ONPENEIATh TPAHULIBI KX TPUMEHUMOCTH K KUBBIM CUCTEMAM;

yMEHHE BIAJIETh METOJJAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOI0IeHHE U
ONMUCAaHHUE JKMUBBIX CHUCTEM, MPOLECCOB U SIBJICHUM, OpraHu3alus U IMPOBEICHUE
OMOJIOTUYECKOT 0 HKCIIEPUMEHTA, BbIJIBU’KEHHUE TUIIOTE3bI, BBISIBIIEHHUE 3aBUCUMOCTH
MEXIYy HCCIEAYEeMbIMU BEIMYMHAMH, OOBSICHEHHE IMOJYYCHHBIX pE3yJbTaTOB,
UCIIOJIb30BaHHBIX HAYYHBIX MOHITUH, TEOPUA U 3aKOHOB, YMEHUE JIE€JaTh BBIBOJbI
Ha OCHOBAHMH TMOJTYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIEATh CYIIECTBEHHbIE MPU3HAKU CTPOEHUS OHOJIOITMYECKUX
OOBEKTOB: BHUJIOB, MONYJALMA, MPOAYLEHTOB, KOHCYMEHTOB, PEIYyLEHTOB,
OMOreolleHO30B U JKOCHUCTEM, OCOOEHHOCTH IMPOIIECCOB: HACIEICTBEHHOM
W3MEHYMBOCTH, €CTECTBEHHOI'0 OTOOpa, BHA000pa30BaHUSs, MPHUCIIOCOOJICHHOCTH
OpraHU3MOB, JIEUCTBHUS SKOJOTMYECKHX (PAKTOPOB HA OPraHu3Mbl, MEpPEeHOca
BEUIECTB M MOTOKAa HSHEPrUM B HKOCUCTEMAX, AHTPONOTEHHBIX H3MEHEHUH B
HKOCUCTEMAaxX CBOEH MECTHOCTH, KpPYroBOpOTa BEIIECTB M OMOTr€OXMMHYECKHX
IIUKJIOB B Ouocdepe;

YMEHHUE MPUMEHSATH MOJIYyYEHHbIE 3HAHUS JUIsl OOBSACHEHHS] OMOJOTMYECKHX
IIPOLIECCOB U SIBJICHHUM, JUISl NPUHATHSA NMPAKTUYECKUX PEIICHUN B ITOBCEIHEBHOMU
KU3HH C LEIpl0 oOecneyeHus: Oe30MacHOCTH CBOEro 3J0POBbS U 3/10POBbS
OKPYXaIOILUX JI0JEH, COOMI0IEHUs HOPM IPaMOTHOI'O TTOBEJEHUS B OKPYXKarolen
OPUPOAHON Cpele, NOHMMaHUE HEOOXOJMMOCTH HCHOJIb30BAHMS JTOCTHIKEHUI
COBPEMEHHOW OMOJIOTHH ISl PALIMOHAIBHOTO TPUPOAOIIOIb30BaHNUS;

yYMEHHE peliaTh AJIEMEHTapHbIE OMOJIOTUYECKUE 3a/ladH, COCTABIATh CXEMBI
NEpPEHOCa BEILIECTB ¥ DHEPTUU B DKOCUCTEMAX (1IE€TH MUTAHUS);

YMEHHE BBINOJHATH JIA0OpATOPHBIE M MPAKTHUYECKHE pPaboThI, COOMIOAATH
npaBmiIa Mpu paboTe ¢ ydeOHBIM U JTab0paTOPHBIM 000OPYIOBaHUEM;

YMEHHE KPUTHYECKH OIICHWBATh W HMHTEPIPETUPOBATH HWHOOPMAIUIO
OMOJIOTMUECKOTO  COACpKAaHMsI, BKJIIOYAIONIYI0 IICEBIOHAYYHbIC 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpPEJCTBA MACCOBOM MHGMOPMAINK, HAYYHO-TIOMYJISIPHBIE
MaTepHalbl),  paccMaTpuBaTh  IJOOAJTbHBIE  DKOJOTUYECKHE  TPOOIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO O3UIIHIO;

YMEHHE CO037aBaTh COOCTBEHHbIE IHCbMEHHbIE U YCTHBIE COOOLICHUS,
0000112 GuoornuecKyr0 HHGOPMAIUIO U3 HECKOJIbKMX HMCTOYHUKOB, TPAMOTHO
WCIIOJIb30BaTh OHATHIHBIN armapat OHMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosunuecTBo yacos DJIeKTPOHHBbIE
HaunMeHoBaHUe pa3aejioB U TEM uudposbie
Ne n/mt P Konrtpoabubie | IlpakTnuyeckue (upp )
NMPOrpaMMbI Bcero o0pa3oBaTebHbIE
padoThI padoTbI
pecypcsl
bubmmoreka [JOK
1 buonorns kax nayia 2 0.5 https://m.edso0.ru/7f41c292
2 JKuBBIE cCUCTEMBI U X OpraHU3aIUI 1 bubmmorexa HOK
P I https://m.edsoo.ru/7f41c292
3 XHUMHUYECKHAH COCTAB U CTPOEHME KIETKUA 8 1 Brbmorexa OK
p https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
4 IKH3HENIEATENLHOCT, KICTKH 6 https://m.edsoo.ru/7f41c292
5 Pa3smHOXXEHME ¥ MTHAUBUAYAIbHOE Pa3BUTHE 5 1 bub6munoreka [JOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE U U3MEHYHUBOCTD g 15 but6munoreka [JOK
OpPTraHU3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexuusi opraHu3MoB. OCHOBBI 3 bubnuoreka LIOK
OMOTEXHOJIOTUH https://m.edso0.ru/7f41c292
bubmmoreka [IOK
8 Peseproe spema 1 https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

Kosnn4yectBo yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3aesoB M TEM nudposbIe
Ne n/mt P Kontpoabusie | IIpakTnueckue (ubp )
MPOrpaMMbIl Bcero odpa3oBaTebHbIE
padoThI padoThI
pecypcsl
bu6nmoreka [JOK
1 IBOIIONHOHHAS OHONOrH 9 1 https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHNE U pa3BUTHUE KU3HU HA 9 05 bubmmoreka [IOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [JOK
3 OpranusMbl 1 OKpy>KaroIias cpeaa 5 1 https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa U DKOJIOTUYECKHUE CUCTEMBI 9 bubmorexa OK
B https://m.edsoo.ru/7f41cc74
bubmuoreka [JOK
S Peseproe Bpews 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB IIO
1 34 0 25

[TPOTPAMME



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

IHOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KosaunuecTBo yacoB DJIeKTPOHHbIE
uuppoBbIie
Ne i/t Tema ypoka Koutpoabnbie | IlpakTuyeckue p
Bcero o0pa3oBarejibHbIE
padoTbI padoThI
pecypchbl
bubmuoreka [{JOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122

https://m.edso0.ru/863e632a

Mertobl mo3HaHUs )KUBOU NpUposl. [IpakTrueckas

Bubnuoreka [JOK
2 6ora Ne 1«1 1 :
pabota Ne 1 «Mcronb3oBaHue pa3IMIHBIX METO/IOB 0.5 httos://m.edsoo.ru/86366122
P U3YYCHUH OMOIOTMYECKUX OOBEKTOBY
3 buonornyeckue cucteMsl, TPOLECCH U KX U3YYECHHUE 1 bubmmorexa LIOK
- 11POHL v https://m.edsoo.ru/863e6564
4 XUMHUYECKUH cOoCcTaB KJIeTKU. Boia 1 MuHepasnbHbIe 1 bubmuoreka [{JOK
Conu https://m.edsoo.ru/863e674e
bu6mmoreka [JOK
5 benku. CocraB u ctpoeHue OEIKOB 1 htts://m.edsoo.ru/863e6b72
DepMeHTHI — OHOJIOTHYECKHUE KaTalIN3aTOPHI.
Jlaboparophas padora Ne 1 «3yuenue bubnmnoreka [{JOK
6 . 1 0.5
KaTaJIUTUYECKON aKTUBHOCTU ()€pPMEHTOB (Ha https://m.edsoo.ru/863e6b72
MpUMepe aMUIa3bl WU KaTallashl)»
Bubnuoreka [JOK
! YraeBozeL. JIMmm et ! https://m.eds00.ru/863e6870
8 Hyxnennosbie kucnotel. ATD 1 bubmmorexa LIOK

https://m.edso0.ru/863e6d5¢c



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c

HCTOpI/IH 1 MCTOAbI U3YUCHUS KIICTKH. Knerounas

Bubnuoreka [JOK

9
TEOpUs https://m.edso0.ru/863e6e88
10 KiteTka kaxk 1ienoctHas JKuBast cucremMa
CtpoeHue 3yKapuoTUYECKON KIIETKH.
Jlabopatopnas pabora Ne 2 «3yduenue ctpoeHus bubnnoreka [HOK
11 KJIETOK paCTeHUH, )KUBOTHBIX, IPUOOB U OaKTepuit 0.5 https://m.edso0.ru/863e6ff0
10/ MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpenaparax u https://m.edsoo.ru/863e716¢c
WX OIHCAHUE)»
bu6mmoreka [JOK
12 OOMeH BemeCTB MM METAOOMH3M https://m.edso0.ru/863e766¢
Bubnuoreka [JOK
1 ) . X
3 OTOCHHTES. ACMOCHHTES https://m.edsoo.ru/863e7c98
. bu6mmoreka [JOK
14 JHeprerueckuii 0OmeH https://m.edsoo.ru/863e7aae
KuzHneHHbI! UK KIETKU. JleieHne KIETKH.
Muro3. JITaboparopnast padora Ne 3 «Habmronenne bubnmnoreka [IOK
15 0.5
MHTO3a B KJIETKaX KOHUYHKA KOPEIIIKA JTyKa Ha https://m.edsoo.ru/863e7dc4
TOTOBBIX MHKpOIpenapaTax»
Bubnuoreka [JOK
16 buocunres 6enka. Peakius MaTpruaHOT 0O CHHTE3a https://m.edsoo.ru/863¢796¢
bu6nmoreka [JOK
17 Tpancmws — OuoCHHTEs Oenka https://m.edsoo.ru/863e796e
bubnuoreka I{OK
18 Hexnerounsie hopMBbI )KU3HU — BUPYCHI httos://m.edsoo.r/86367540
bubmuoreka [{OK
19 @DopMBI pa3MHOKEHHS OPTAHU3MOB https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
20 Meiios bubmuoreka [{OK

https://m.edsoo.ru/863e7f4a



https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a

OO0pazoBaHue 1 pa3BUTHE MOJOBBIX KIETOK.
OmnonorBopenue. JlaboparopHast padota Ne 4

bu6mmoreka [JOK

21 0.5
«M3ydeHne CTpOCHUS MOJIOBBIX KIIETOK HA TOTOBBIX https://m.edso0.ru/863e81b6
MUKpOIIpenaparax»

22 NunuBuayanbHOE pa3BUTHE OPraHU3MOB bubmmorexa LIOK

JuBIILy p P https://m.edso0.ru/863e8436

23 I'eneTnka — HayKka 0 HAaCJIEACTBEHHOCTH H bubnnoreka [HIOK
U3MEHYHUBOCTH https://m.edso0.ru/863e86f2

24 3aKOHOMEPHOCTH HACIIEIOBAaHUS IPU3HAKOB. bubnuoreka [{JOK
MonorubpuaHoe CKpenBaHue https://m.edso0.ru/863e8878

o5 JurubpuaHoe ckpenBaHye. 3aKOH He3aBUCUMOT0 bu6mmoreka LIOK
HACJIeIOBAHUS MPU3HAKOB https://m.edsoo.ru/863e89a4
CuerieHHOE HacIeI0BaHUE MPU3HAKOB.

JlabopaTtopHas pabora Ne 5 «3yuenue

26 €3yJIbTAaTOB MOHOTHOPHTHOT'O ¥ TUTHOPUTHOTO 05 bubmmorexa LIOK
pesy pr A e ' https://m.edso0.ru/863e8c60
CKpellMBaHUs y Jp0o30(duiIbl Ha TOTOBBIX
MHUKpOIperapaTax»

97 I'eneruxa nona. HacinegoBanue npu3HaKoB, bubmuoreka [{JOK
CLEIUICHHBIX C TI0JIOM https://m.edso0.ru/863e8c60
N3menunBocTh. HeHacneacTBeHHAss K3MEHYUBOCTb.

08 JlaGoparopnas pabora Ne 6. U3yuenue 05 bu6muoreka LIOK
MOAU(PUKAIIMOHHONW U3MEHYMBOCTH, ITOCTPOSHUE ' https://m.edsoo.ru/863e8efe
BAPUALIMOHHOIO PsAJIa U BAPUALIMOHHON KPUBOM»

HacnencrBennas nsmeHunBocCTh. JlabopatopHas

29 abora Ne 7. «AHanu3 Mmytauuit 030(UIIbI HA 0.5 Bubmmorexa LIOK
p - yrat y ap ' https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpOITpenapaTax»

bubnunoreka [IOK
30 ['enernka 4yenoBexa 1

https://m.edso0.ru/863e8d78



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
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PezepBHblil ypok. O60011eHIE TTO TEME

31 «HacnencTBeHHOCTh M I3BMEHUYHNBOCTH OPTaHU3MOB) 1
bubmoreka [{JOK
32 (Cerexius kak Hayka u mponece ! https://m.edsogru/863e9214
33 Meronbl 1 TOCTUKEHUSI CENEKIIUH PACTEHUH U 1 bubnuoreka I{OK
YKUBOTHBIX https://m.edsoo.ru/863e9214
34 buorexHomorus kak oTpacib IPOU3BOACTBA 1 bubmmorexa LIOK
https://m.edso0.ru/863e9336
OBHIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KonuyectBo yacos DJIeKTPOHHbIE
Ne uudpoBbie
Tema ypoka Kontpoasubie | IlpakTnuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 DBOJIOLMS U METOABI €€ N3YYECHUS 1 brbamorexa LIOK
H A i https://m.edsoo.ru/863ea20e
2 Hcrtopust pa3BuTHS TPEICTABICHUH 00 YBOTIOIUN 1 bubmorexa LIOK
PP pel t https://m.edso0.ru/863e9570
bubmuoreka [JOK
3 M 1
HIPOIBOIIOIA https://m.edsoo.ru/863e9cle
[Tonynsinust Kak 2JIeMEHTapHas €JUHUIIA BUA U
sBomtoruu. JlaboparopHas padora Ne 1 bubmuorexa LIOK
4 1 0.5
«CpaBHeHHE BUJIOB IO MOP(OJIOTHIECKOMY https://m.edso0.ru/863e99c6
KPUTEPUIO»
5 JIBmxyiye criibl (37eMeHTapHbIe (DaKTOPHI) 1 bubnuoteka [IOK
IBOIIOIUU https://m.edsoo.ru/863e9da4
bu6mmoreka [IOK
6 E i 0TO 1
CTCCTBEHHEIT OTOOP H ero opMe! https://m.edsoo.ru/863e9ed0
Pe3ynbTarhl 3BONMIOLMH: TPUCTIOCOOIECHHOCTD
7 OpraHu3MoB U BUji000pa3zoBanue. JlaboparopHas 1 05 bubnuoreka [JOK
pabota Ne 2 «Onucanue npucrnocoOIeHHOCTH ' https://m.edsoo.ru/863e9fde
OpraHu3mMa u €€ OTHOCUTEIBHOIO XapaKTepay
8 Hanpagnenust u myTu Makpo3BOJIIOLIMH 1 brbmrorexa [IOK
P yr p H https://m.edsoo.ru/863e9cle
9 HeoOpaTuMocTh 3BONIOINH
10 Hcropust xkn3HU Ha 3eMile U METO/bI €€ N3yUCHUS



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
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bubmuoreka [JOK

11 ['urnoTess! MPOUCXOXKIACHUS KU3HU Ha 3emIie
p A https://m.edsoo.ru/863ea5a6
12 PazButHe xu3HM Ha 3eMIIe 110 3paM U TIeproJam bubmorexa OK
P proa https://m.edsoo.ru/863ea6be
OCHOBHBIE ATaIbl 3BOIIOIUU PACTUTEIHLHOTO U
13 JKUBOTHOTO Mupa. [IpakTrdeckas padora Ne 1 05 bubamnoreka [IOK
«M3y4eHne NCKOIIaeMbIX OCTaTKOB PACTEHUN U ' https://m.edsoo.ru/863ea8bc
JKUBOTHBIX B KOJUICKITHSIX)
14 CoBpeMeHHas CUCTEMa OPTaHUYECKOr0 MUpa bubmorexa OK
p P p https://m.edsoo.ru/863ea48e
15 DBOJIOIMS YeIOBeKa (aHTPOIIOreHe3) bubmorexa [TOK
H P https://m.edsoo.ru/863eac2c
bu6mmoreka [JOK
16 BIDKYIIHE CHJIBI ((DaKTOpBI) aHTPOITOreHe3a
Hpwicym @ Pb1) AHTP https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTAIMH PBOJIIOLMH YEJIOBEKA
YenmoBeyeckre packl U IPUPOIHBIC aIalTaIlK| bubmoreka [JOK
18
YeJI0BEKA https://m.edsoo.ru/863eaea?
19 PesepBHblIil ypok. O600111€H1E TTO TEME
«BO3HUKHOBEHHE U PA3BUTHE KU3HU HA 3eMIIe»
20 DKoIorus Kak HayKa
bu6mmoreka [JOK
21 Cpensl 0OUTaHMS U SKOJIOTUYECKHUE (DAKTOPBI
pelt ¢ p https://m.edsoo.ru/863eafec
Abuornueckue pakropsl. JlJabopaTopHas pabora Ne
3. «Mopdomornueckre 0COOCHHOCTH PaCTCHUH U3
bu6muoreka [JOK
22 pa3HbIX MecT ooutanus». Jlaboparopnas padora Ne 0.5

4. «BousHue cBeTa Ha POCT U pa3BUTUC YCPCHKOB
KOJICYyCa»

https://m.edso0.ru/863eb10e



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

bubmuoreka [JOK

23 buomieckue gaxtopst 1 https://m.edso0.ru/863eb348
DKOJIOTHYECKHUE XapaKTEPUCTUKH TTOMYJISIIHH.

24 [IpakTuueckas padora Ne 2 «[Toacu€T mnoTHOCTH 1 0.5
TONYJISIIIAIA PA3HBIX BUIOB PACTCHUIN

25 Coo0miecTBa opranu3MoB — OHOIIEHO3 1 Et?ri?/?rz?:di?)(ﬂ(;/g&eb%a

bubnuoreka [JOK

26 DKOJIOTMYECKHE CHCTEMBI (IKOCHCTEMBI) 1 httos://m.e dso;_.[ru 1863eb46a
OcCHOBHBIE MMOKa3aTeIN YKOCUCTEMBI.

27 Dxonornueckue mupamupl. CBONCTBA SKOCUCTEM. 1 bubmmorera [IOK
Cyxuecens https://m.edsoo.ru/863eb5fa

28 [IpupoaHbie SKOCHCTEMBI

29 AHTPOIIOTE€HHBIE YKOCUCTEMBI

30 buocdepa — riobanbHas sxocucTemMa 3eMiu 1 Et?[fs?ll;lrifdi?)(ﬂag%ebb%

31 3aKOHOMEPHOCTH CYIIECTBOBAaHUS OHOC(hEpHI 1 ]stlf[i?/l;lr?].T:sz?)c{_.[r?/I;GC’,eb 416

32 UYenoseuecTBo B Ouochepe 3emin 1

33 Cocy1iecTBOBaHHE TPUPOJIBI U YETIOBEUECTBA 1 BH6J_IHOTeKa HOK

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

3 PezepBHblit ypok. O600menue Tembl «CoobiiecTa 1

Y DKOJIOTUYECKHUE CUCTEMBI»
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2.5



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOANYECKHUE MATEPHUAJIBI IJI51 YUUTEJA

HUD®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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