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MNOACHUTEJIBHAS 3AIINCKA

[Tpu pazpaboTke mporpaMMbl O OUOJIOTHH TEOPETUYECKYIO OCHOBY JJISl ONpEAETICHHUS MOAXOIOB K
(bopMHpOBaHUIO COAEpKaHUSI yUeOHOTO mpeamera «bHoorusy) COCTaBHIIN: KOHIIETITYyalbHBIC MOJIOKEHUS
OI'OC COO o B3auMOOOYCIIOBIICHHOCTH IICJICH, COJEp)KaHMs, PE3yIbTAaTOB OOydYeHUs W TpeOOBaHUU K
YPOBHIO MOATOTOBKH BBIITYCKHHKOB, IOJIOKEHHUS 00 OOLMX WEeNsIX M MPUHIUINAX, XapaKTEpU3YIOLIUX
COBPEMEHHOE COCTOSIHHE CHCTEMbI cpefHero oOmiero obOpasoBanus B Poccuiickoit demepamnum, a Takxke
MOJIOKEHU O crnernuduke OHoioruu, €€ 3HAYeHUH B IO3HAHWM JKUBOM MPHUPOABI M 0OecreueHUH
CYLIECTBOBAHMSI 4eJoBeueckoro oodmiectBa. CorjiacHO Ha3BaHHBIM TMOJIOKEHUSM, ONpeAesieHbl OCHOBHbBIC
(GyHKIIUM pOrpamMMbl IO OUOJIOTUH U €€ CTPYKTYpa.

[IporpamMma o 6uonoruu Ma€T MpeCTaBlICHUE O HENsIX, 00 00Iel cTpaTernu 00yJIeHHsI, BOCITUTAHHUS
U pa3BUTHs, OOy4aroIIUXcs CpeAcTBaMHU ydeOHoro mnpenmera «buonorus», ompenenser o0s3arenbHOE
MPEeIMETHOE COJEp)KaHUE, €ro CTPYKTYPY, pachpelesieHue IO pasfelnaM H TeMaM, PEKOMEHIYEeMYIO
MOCIIEI0BATEIBHOCTh M3YYCHHsI Y4EOHOro Marepuana ¢ y4yéTOM MEXKIIPEAMETHBIX U BHYTPUIIPEAMETHBIX
CBA3€EH, JIOTMKHA 00pa30BaTENIbHOTIO MPOIIECCa, BO3PACTHBIX OCOOCHHOCTEH 00yUYarOIIUXCsl.

B mporpamme mo OHMONIOTMM TaKKe YYUTBHIBAIOTCS TpPEOOBaHUS K IUIAHUPYEMBIM JIMYHOCTHBIM,
METanpeIMETHBIM M IPEAMETHBIM pe3ylbTaTaM 00y4deHHs B (OPMHUPOBAHUM OCHOBHBIX BHIOB Yy4eOHO-
MO3HABATENBHON  JIEATENbHOCTH/y4eOHBIX  NEHCTBUIM, OOYyYalomMUXCS IO OCBOGHHUIO  COJIEp’KaHUs
OMOJIOTHYECKOTO 00pa30BaAHUSI.

B nporpamme mo Ouomormm (10—11 xmmaccel, 0a30BBI YpPOBEHb) pEATM30BAH MPUHIIUII
MIPEEeMCTBEHHOCTH B M3Y4YEHHMHM OMOJOTHH, Onarojmaps 4emMy B HEil MpocMaTpUBAaeTCsl HAMPaBICHHOCTh Ha
pa3BUTHE 3HAHUM, CBS3aHHBIX C (OPMUPOBAHHUEM €CTECTBEHHO-HAYYHOI'O MHPOBO33PEHHUS, IIEHHOCTHBIX
OpUEHTAlMM JIMYHOCTH, SKOJOTMYECKOrO MBIIUIEHUS, TMPEACTAaBIECHUI O 310poBOM o00pa3e >XKU3HU H
OepeXHBIM OTHOLIEHHEM K OKpykKaroueil mnpuponHoil cpexne. Ilostomy Hapsay ¢ uU3ydeHueMm
00111e0MOIOTUYECKUX TEOpUi, a TaKKe 3HAHUH O CTPOEHUM >KUBBIX CHCTEM Pa3HOI'O PaHra W CYIIHOCTH
OCHOBHBIX IIPOTEKAIOIUX B HUX MPOLIECCOB B MPOrpaMMe 1o OMOJIOTHH Y/I€JI€HO BHUMAaHUE UCIIOIb30BaHHIO
MOJyYCHHBIX 3HAHMK B TIOBCETHEBHOW JKWU3HU JUISI PEIICHWS NPUKIAIHBIX 3a1a4, B TOM YHCIE:
Npo(UIAKTUKU HACJIEICTBEHHBIX 3a00JIeBaHUN YeNOBEKa, MEIUKO-T€HETHMYECKOr0 KOHCYJIbTHPOBAHUS,
00OCHOBaHHUSI KOJOTMUYECKH 11€71ecO00pa3HOro MOBEACHMS B OKpY’Karolled HpUPOAHOM cpene, aHanu3a
BIIMSIHUS XO35IICTBEHHON JESTEIbHOCTH Y€IO0BEKa HAa COCTOSIHUE MPUPOIHBIX M UCKYCCTBEHHBIX 9KOCHCTEM.
VYcuneHnne BHUMaHUS K NPUKIAAHON HaNpaBICHHOCTH ydyeOHoro mnpeamera «buojorus» MpoauKTOBaHO
HEOOXOJIMMOCThIO 00€CIeUeHHs] YCIOBUM JUIsl pEIIeHUs OJHOM U3 aKTyaJIbHbIX 3aJad IIKOJBHOTO
Ouosiornyeckoro o0Opa3oBaHus, KOTopas IMpeanojaraer (OpMHUpPOBaHHE Yy OOYyYaromUXcs CIIOCOOHOCTH
alanTHPOBATHCS K U3MEHEHUSIM IMHAMHYHO PAa3BHBAIOLIETOCS COBPEMEHHOTO MUPA.

buonorus Ha ypoBHE cpenHero ooiiero oOpa3oBaHMs 3aHUMaeT BaxkHoe MecTo. OHa obecrieuyuBaeT
dbopmupoBanre y 0OyJaronmuxcsi MpeACTaBICHUNH O HAyYHOM KapTHHE MHpa, pacmupsieT U o0oOmaer
3HaHUS O KUBOU MpPUPOJE, €€ OTIMYUTEIbHBIX MPU3HAKAX — YPOBHEBOM OpraHU3alMy U YBOJIOIUH, CO3/1aET
yCIOBHS JUIS: TIO3HAHUS 3aKOHOB JKMBOM MpHUpOnbl, (GopMHUpOBaHUS (YHKIIMOHAIBHOW T'PaMOTHOCTH,
HaBBIKOB 3/I0POBOT0 U 0e30macHOro o0pasa *HU3HHU, SKOJIOTHYECKOr0 MBIIUIEHUS, IEHHOCTHOTO OTHOIICHHUS
K JKMBOMW IPUPOJIE U YEIIOBEKY.

Bosbiioe 3HadeHne OMONOTHS MMEET TaKkKe Ul peIleHUs] BOCIIUTATEIbHBIX M PAa3BUBAIOLINX 3a1au
cpeaHero oomiero o0pa3oBaHMs, colMaIM3anuu oOyuarommxcs. M3ydeHue Ouonoruum obecreyuBaet
ycloBUsL Ui (POPMHUPOBAHUSI MHTEIJICKTYalbHbIX, KOMMYHUKALIMOHHBIX M HMH(QOPMAIMOHHBIX HABBIKOB,
ACTETUYECKON KYJIbTYphl, CIOCOOCTBYET HHTETpallMd OUOJOTMYECKMX 3HAHUW C TMPEICTABICHUSMU U3
JAPYruX Y4eOHBIX MPEIMETOB, B YaCTHOCTH, (PU3MKH, XUMHM U Teorpaduu. Ha3zBaHHBIE TOJOXKEHUS O
npegHasHauYeHUH y4yeOHOro mnpenmera «bHOMOrus» COCTaBMIM OCHOBY JUISL OIPENENICHUS IMOIXOJ0B K
0TOOpY U CTPYKTYPHUPOBAHMIO €TO COAEPIKAHUS, TPEJICTABICHHOTO B IpOrpaMMe 1Mo OHOJIOTHH.

Ot60p comepkanus yuyeOHOro mpeamera «buosorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C TO3UIUN
KYJIbTYPOCOOOPA3HOIrO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOyYarouIuecsl IOJKHBI OCBOMTH 3HAHUS U



YMEHHUs, 3HauuMble A (GOpMHpPOBaHMSA OOIIEH KyJIbTYphl, OIpPECNAIONINE aJeKBAaTHOE IOBEAECHUE
YeJIOBEKa B OKPYXKAIOIIEeH MPUPOTHON cpeje, BOCTPeOOBaHHBIC B TOBCEAHEBHON JKM3HU M MPAKTHUYECKOU
nesrenbHocTH. Oco00e MECTO B 3TOM CHCTeME 3HAHUN 3aHUMAIOT AJIEMEHTHI COACPIKaHUs, KOTOPBIE CIyXKat
OCHOBOHM a1l ()OPMHUPOBAHUS MPEACTABICHUNA O COBPEMEHHOW €CTECTBEHHO-HAYyYHOH KapTHHE MHpa H
LIEHHOCTHBIX OPHEHTALMSIX JINYHOCTH, CIIOCOOCTBYIOIIMX I'yMaHU3aMHU OHOJIOTHYECKOr0 00pa30BaHMsL.

CTpyKTypHpOBaHHE COJEpKaHUs ydyeOHOro MaTepuana B IIporpamMme Mo OMOJOIMH OCYILECTBIIEHO C
y4€TOM TMPHOPHUTETHOTO 3HAYCHHSI 3HAHUM OO0 OTIMYUTENIFHBIX OCOOEHHOCTSX >KMBOM HpUPOABI, O €&
YPOBHEBOH OpraHu3alliil U HBOJIONUH. B COOTBETCTBMM C 3THM B CTPYKType Y4eOHOro mpeamMera
«buonorus» BEIIEICHBI CIEAYIOUIME COIEpKaTelbHble JIMHUU: «buosorus kak Hayka. MeTonbl Hay4dHOTO
no3HaHusm», «Kinerka kak Onosorudeckas cucrema», «Opranusm Kak Ouosoruyeckas cucrema», «Cucrema u
MHOTr000pa3ue OpraHu4YecKOro MHpay, «IBONIOUMSA KHBOH NPUPOABDY, «IKOCHCTEMBI M TMPHUCYIIUE HM
3aKOHOMEPHOCTI.

Lenp nzyuenust yuebHoro npenmera «buonorus» Ha 6a30BOM ypoBHE — OBJIJICHHE O0YyYarOIUMUCS
3HAaHUSIMH O CTPYKTYPHO-(YHKLIMOHAIbHON OpraHu3ally >KUBBIX CHCTEM Pa3HOIO paHra U MmpuodpeTeHue
YMEHHMM HCIONb30BaTh 3TU 3HAHUA JUISl TPAMOTHBIX JEMCTBHI B OTHOLLIEHUH OOBEKTOB >KUBOM HPUPOJIBI U
peILIeHHsI Pa3InYHbBIX KU3HEHHBIX MPOOIIEM.

JlocTikeHue 1esn u3ydeHus ydeOHoro npeamera «buonorus» Ha 6a30BOM ypoBHE 0OecrieunBaeTCs
pELICHNEM CIIENYIOIINX 3a1au:

OCBOEHME OOYyYalOIIMMHCS CHUCTEMbl 3HAHUW O OHOJOTMYECKMX TEOPHUSIX, YUYCHHSX, 3aKOHaX,
3aKOHOMEPHOCTSX, THMIIOTE3aX, IMpaBUiIax, CIYKallUX OCHOBOW g (OpMHpOBaHHS NPEACTABICHUN O
€CTECTBEHHO-HAyYHOW KapTHHE MHpa, O METOJaX HAay4yHOro IIO3HAHUSA, CTPOCHUH, MHOrooOpasuu H
0COOEHHOCTSIX ’KMBBIX CHCTEM pPa3HOIO YPOBHS OpPraHU3alMM, BBIJAIOIIUXCS OTKPBITUSAX U COBPEMEHHBIX
HCCJICIOBAHUAX B OMOJIOTHU;

¢bopMupoBaHHEe y 00yUarOIUXCsl TO3HABATENIbHBIX, HHTEJUIEKTYAIbHBIX U TBOPUYECKUX CIOCOOHOCTEN
B IIpOlLleCCEe aHajM3a JAHHBIX O MYyTAX Pa3BUTHA B OMOJOIMM Hay4yHBIX B3IJIAJIOB, MJIEH M MOJIXOAOB K
W3YYEHHIO JKUBBIX CUCTEM PA3HOTO YPOBHSI OpraHU3alLlUu;

CTaHOBJICHHE y 00y4aroImuxcs o0mel KyabTyphl, (QYHKIIMOHAIbHOW TPAaMOTHOCTH, Pa3BUTHE YMEHHM
OOBSCHATh U OLICHUBATh SIBJICHMSI OKPY)KAIOILEr0 MHpa XUBOM MPHUPOABI HA OCHOBAHWU 3HAHWM M OIIbITA,
MOJTyYEHHBIX TPU U3YyUEHUU OUOJIOTHH;

¢dopmupoBaHUEe y OOy4aroIMXCs YMEHMH MJUIIOCTPUPOBATH 3HAUEHHWE OMOJIOTMYECKMX 3HaHUM B
MPaKTUYECKOH JEATEIbHOCTH YEJIOBEKa, pa3BUTUM COBPEMEHHBIX MEIWLMHCKUX TEXHOJOTUH H
arpoOMOTEXHOJIOTHIA;

BOCIUTaHHE YOEXKIEHHOCTH B BO3MOKHOCTH MO3HAHUS YEJIOBEKOM >KMBOM MPUPO/IbI, HEOOXOAMMOCTH
Oepe’)KHOrO0 OTHOIIEHUS K HeH, COONMIOACHUS HTHYECKHMX HOPM TpU MPOBEACHUM OHOJIIOTHYECKUX
HCCIIEIOBAHNH;

OCO3HaHHE IEHHOCTU OMOJIOTMYECKUX 3HAHUM JJIS TOBBIIIEHHS] YPOBHS SKOJIOTMUECKOH KYJIbTYpBHI,
1 GOPMHUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

NpUMEHEHHE MPUOOPETEHHBIX 3HAHUNM W YMEHUIl B MOBCEJIHEBHOM >KU3HU JJIsl OLEHKH MOCIEICTBUNA
CBOEH JNIeATENHbHOCTH 1O OTHOLIEHHIO K OKpYXKalollell cpeze, cOOCTBEHHOMY 370pPOBbIO, OOOCHOBaHUE U
coOmroienne Mep nporIakTUKA 3a007I€BaHUN.

B cucreme cpennero obuiero oopazoBanus «buonorus», nydaemas Ha 6a30BOM ypOBHE, SIBISETCS
00s13aTeNIbHBIM YYE€OHBIM IPEIMETOM, BXOJSIIMM B COCTaB MpPeAMETHOH obsactu «EcTecTBEHHO-HAy4HbIE
IIPEIMETBD.

Jlst u3ydyeHust Ononoruy Ha 6a30BOM YpOBHE CpPEIHET0 001Iero oopa3oBaHusi OTBOAUTCS 68 4acoB: B
10 kiacce — 34 vaca (1 gac B Heneno), B 11 kiacce — 34 yaca (1 gac B Hezeno).

COJAEP)KAHUE OBYYEHU
10 KJIACC



Tema 1. buojsiorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OHOJOTMM C OOLIECTBEHHBIMU, TEXHHYECKUMH U JIPYTHUMHU
€CTECTBEHHBIMH HayKamH, (huinocoduelt, 3STUKOM, ICTeTUKOW U mpaBoM. Ponb Ouosnoruu B opMupoBaHUH
COBPEMEHHOW Hay4yHOU KapTUHBI Mupa. CrucTeMa OMOJOTUIECKIX HAYK.

Metoapl MO3HaHUS KUBOW MpUpoAbl (HaOIIOAEHHE, OHKCIEPUMEHT, OIHUCaHuEe, H3MEPEHUE,
KJaccuuKalus, MoJIeTUPOBaHKe, CTaTUCTUYECKass 00pab0OTKa JaHHBIX).

JdeMoHcTpanum:

[Toptpetsr: Y. HJapsun, I'. Mennens, H. K. Konbuos, /Jx. Yorcon u @. Kpuk.

Tabnuis! u cxeMbl: «MeTo/IbI TO3HAHUS )KUBOW PUPOJIBI».

JlabGopaTropHble U IpaKTHYecKue padoThbl:

[Tpaktuyeckas pabora Ne 1. «Vcrnonp3oBaHue Pa3IMYHBIX METOJOB MPU M3yYCHUH OMOJOTHYECKUX
0OBEKTOBY.

Tema 2. ’KuBble cucTeMbl M X OPraHU3aIUsA.

XKusbie cuctembl (OMOCUCTEMBI) Kak MpeaMeT u3ydeHus Ouonoruud. OTIWYHe XKUBBIX CHCTEM OT
HEOPraHWY€eCKON IPUPOJIBI.

CpoiicTBa OMOCHMCTEeM W WX pa3HOOOpazue. YPOBHHM OpraHM3alUU OHOCHCTEM: MOJIEKYJISPHBIM,
KJIETOYHBIN, TKAHEBBIN, OPraHU3MEHHBIN, MOMYISIIHOHHO-BUI0BOM, 5KOCUCTEMHBIN (OMOTEOLIEHOTHYECKUIA),
OnocdepHBIN.

JdemoHcTpaumnu:

Tabnuis! u cxeMbl: «OCHOBHBIE IPU3HAKY J)KU3HUY, «YPOBHU OpraHU3alluy >KUBOM IIPUPOIBIY.

O6opynosanue: Moaens Moaekyinsl JJHK.

Tema 3. XuMn4ecKnii COCTaB M CTPOEHNE KJIETKH.

XUMUYECKUN COCTaB KIETKU. XMMHYECKHE DJIEMEHTBhI: MAaKpO3JIEMEHThI, MUKPO3JIEMEHThl. Boma u
MUHEpAJIbHBIE BELIECTBA.

@OyHKIIUHY BOABI 1 MUHEpAJIbHBIX BeIlllecTB B KieTke. [logaepikanue ocMoTrueckoro 6anaHca.

benku. CoctaB M cTpoeHue OenkoB. AMHHOKUCIOTHI — MOHOMeEpbl OenkoB. HesameHumble u
3aMEHHUMbIE AMUHOKHUCJIOTHl. AMHHOKHCIOTHBIM COCTaB. YPOBHHM CTPYKTYphl O€IKOBOH MOJIEKYJIbI
(nepBuYHasi, BTOpPHYHAs, TPETUYHAsT M YETBEPTUYHAS CTPYKTypa). XHUMHUYECKHE CBOMCTBA OEJKOB.
buonornyeckue pyHKINN OEIKOB.

depMmeHTHl — OHonornyeckue kartanusatopsl. CTpoeHue (epMmeHTa: akKTUBHBIM LEHTp, cyOCTpaTHas
cnenuduuHocTs. Kodpepmentsl. Butamunsl. OTnndus GepMeHTOB OT HEOPTraHUYECKUX KaTaau3aTOpPOB.

VYrneBobl: MOHOCaxapu/ bl (TIIIOK03a, prbo3a U Ae30Kkcupru003a), Aucaxapuibl (caxaposa, JIakTo3a) U
noJjicaxapuabl (Kpaxmai, TJIMKOTeH, 1eJUTi0N103a). buonoruueckue GpyHKIMH yriIeBOA0B.

Junuapl:  Tpuraunepuasl, ¢ocdomunuas,, crepouasl. [uapodmibHO-rHAPOdHOOHBIE CBOMCTBA.
buonoruueckue pynkiuu munuaos. CpaBHEHUE YTIIEBOJOB, OSJIKOB U JIUMHIOB KaK HCTOUHUKOB SHEPTHH.

Hyxnennoseie kucnotsl: JJHK n PHK. Hykneotuasl — MOHOMEpPBI HYKIIEMHOBBIX KACIOT. CTPOCHHE U
¢ynkunu JJHK. Ctpoenue u pynxiuu PHK. Buast PHK. AT®: ctpoenue u pyHKIUH.

[utonorus — Hayka o kieTke. Kierounas Teopus — mpuMep B3aUMOJCUCTBUS uaed U (PaKkToB B
Hay4YHOM IMO3HAaHUU. MeTO/Ibl U3y4eHUs KIETKH.

Krnerka kak nenoctHas xuBas cuctema. OO1iue Npru3HaKy KJIETOK: 3aMKHYTasi Hapy>KHasi MmemOpaHa,
monekyisl JIHK kak renerndeckuii anmapar, cucremMa cuHTe3a Oernka.

Tumnbl K1€eTOK: 3yKapuoTHUYecKas U mpokapuotrudeckas. OCOOEHHOCTH CTPOCHHUS MPOKAPHOTHUECKON
kietku. Kierounas crenka Oakrtepuii. CTpoeHHE DJYKapUOTHYECKOW KIETKH. OCHOBHBIC OTJIMYHUS
PaCTUTENHHOM, )KUBOTHON M TPUOHOM KJIETKH.

[ToBepXHOCTHBIE CTPYKTYpbl ~KIJIETOK — KJIETOYHAas CTEHKa, TIJMKOKAIUKC, HX (QYHKLIUH.
[Tna3maruueckass memOpaHna, e€ cBoiictBa U ¢yHkuuu. L{utormasma u e€ opranounsl. OnqHOMEMOpaHHbIE
opranounbl knetku: OIIC, ammapatr ['onbmxu, au3ocombl. [loayaBTOHOMHBIE OpPraHOWBI  KJIETKH:
MUTOXOHJIPHH, TIACTUIBI. [IponcxokaeHrne MHUTOXOHIpUN | muiactul. Buaer mimactua. HememOpanHbie



OpPraHOM[bI KJIETKH: pUOOCOMBI, KIIETOUHBIN LIEHTpP, HEHTPHOIH, PECHUYKH, )KI'YTUKU. DYyHKIIMKM OPraHOUI0B
KJIETKHU. Brirouenus.

Snpo — peryasTopHblii eHTp kiaeTku. CTpoeHue siapa: sjaepHas 000j09Ka, KaproIula3Ma, XpOMaTHH,
SIPBILIKO. XPOMOCOMBI.

Tpancnopr BelecTB B KIIETKE.

JdemoHcTpaumnu:

[Moptpetsr: A. JleBenryk, P. I'yk, T. lllBann, M. neiaen, P. Bupxos, . Yorcon, ®. Kpuk, M.
VYunkunc, P. ®panknun, K. M. bap.

Huarpammsl: «Pacnipenenenne XMMHUYECKUX 3JIEMEHTOB B HEKHMBOM mpupone», «PacrpenencHue
XUMHMYECKHX 3JIEMEHTOB B KUBOU IIPUPOACH.

Tabmuuer u cxemsl: «llepuoguueckas TabinIa XUMHYECKUX 3JIEMEHTOB», «CTpOCHHE MOJIEKYJIIbI
BOJbI», «buocunTte3z Oenka», «CtpoeHue Mosekynbl Oenka», «Ctpoenme ¢epmenta», «HykimenHoBbIe
kucnotel. JTHK», «Crpoenne monekynsl AT®», «CtpoeHHE 3yKapuOTHYECKOH KIETKH», «CTpocHHE
KUBOTHOM KJIETKM», «CTpoeHHe pacTUTENbHON KIETKW», «CTpOoeHHE IPOKApUOTHUECKON KIIETKU»,
«CTpoeHue sypa KIeTKW», «YTIeBOAb», «JIUmuabn.

O0opynoBaHue: CBETOBOW MHUKPOCKON, 00OpYyIOBaHWE HJisi MPOBEICHUS HAOIIOJCHUM, U3MEPEHUH,
HKCHEPUMEHTOB, MUKPOIIPENIapaThl PACTUTEIbHBIX, ’KUBOTHBIX U OaKTEpPHUATIbHBIX KIETOK.

JlabGoparopHble H NpaKTHYecKue padoThbl:

JIaGoparopnast pabora Ne 1. «l/3yueHune KaraauTHYeCKOW aKTUBHOCTH (EPMEHTOB (HAa MpHUMEpe
amMuIa3bl WIK KaTajaasbl)».

JIaGoparopHas padora Ne 2. «M3ydyeHue CTpOEHUs KJIETOK PAacTeHUH, KUBOTHBIX M OakTepuil mon
MHUKPOCKOIIOM Ha 'OTOBBIX MUKPOIIpENapaTax U X OIUCAHUEY.

Tema 4. /KusHeaesiTeIbHOCTh KJIETKH.

O6meHn BemiecTB, WM MeTaboau3M. AccUMMIALUA (TJIACTUYECKUH OOMEH) U  JUCCUMMIIALNA
(oHepreTHyeckuii 0OMEH) — JBE CTOPOHBI €IMHOTO Ipolrecca Merabonu3Ma. Poib 3aKOHOB COXpaHEHMS
BEIIECTB M SHEPIMH B IOHUMaHUU METa0oI13Ma.

Tunsl oOMeHa BemiecTB: aBTOTPOQHBIM U rerepoTpodHbiil. Ponb gpepMeHTOB B 0OMEHE BELIECTB U
MIPEBPALIICHUH SHEPTUU B KIIETKE.

®otocunte3. CBeroBas M TeMHOBas ¢a3bl ¢orocunTesa. Peakuuu dortocunreza. DPPeKTUBHOCTD
¢dorocunTe3a. 3HaueHne (GoTocUHTE3a IS KU3HU Ha 3emuie. BiausHue ycioBuil cpeabl Ha (OTOCHHTE3 M
CHOCOOBI MOBBIIIEHUS €r0 IPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocHuHTe3. XEeMOCUHTE3UPYIOIINe OaKTepuy. 3HaUeHNUE XEMOCUHTE3a JUIs )KU3HH Ha 3eMJIe.

DHepreTuyeckuii oOOMeH B KieTke. Paciiernienue BemecTs, BbJICIEHUEe U aKKyMYJIMPOBAHUE SHEPIUU
B KJIETKe. JTambl 3HepreTudeckoro oomena. ['nmukonus. bpoxenue u ero Buasl. KucnopogHoe okucienue,
unu  kietouHoe geixanue. OxucnurensHoe (ochopunupoBanne. DPPEKTUBHOCTH IHEPTETHIECKOTO
oOMeHa.

Peakiium matpuunoro cunresa. I'enernueckass uHpopmanus u JIHK. Peanuzanus renetnueckoi
uHpopmanuu B kieTke. ['eHeTnueckuii kox U ero cpoiictBa. Tpanckpunuus — matpuyHbiii cunte3 PHK.
Tpancnsiuss — O6uocuHTe3 Oenka. Ortambl TpaHcusuuu. KonupoBanue amuHokucior. Ponbp pubGocom B
O6uocuHTe3e OenKa.

Heknerounsle ¢opmbl Xu3HU — BHpYychl. Mcropusi oTkpbiTus BupycoB (/. M. MBaHOBCKwMiA).
OCoOEHHOCTH CTPOCHHUS U KM3HEHHOTO LUKJa BHpYycoB. baktepuodaru. bonesnu pacreHuii, KHUBOTHBIX H
YeJI0BEeKa, BBI3bIBaeMble BUpycaMu. Bupyc mmmyHonedunmra vemoBeka (BUY) — Bo3Oynurens CITN]da.
OOparHast TpaHCKpUIIMs, peBepraza M uHTerpasa. IIpodwmiakTuka pacrnpocTpaHeHHs BHUPYCHBIX
3a00JIeBaHUH.

JdemMoHcTpanum:

[Toptpetsr: H. K. Konsuos, /1. . UBanosckui, K. A. Tumupsses.

Tabmuupl u cxeMbl: «Tunel muTanus», «MeTtadonu3my», «MHUTOXOHAPHUD», « DHEPTETUUECKUI 0OMEHY,
«Xmoporacty, «Potocunred», «Ctpoenue JIHK», «Ctpoenune m (yHKImoHMpoBaHue reHa», «CHHTE3



oenkay, «['enermyeckuii kox», «Bupycw», «bakrepmodarm», «CTpoeHHWe W KU3HCHHBIM ITUKI BHpyca
CII1/a, 6axtepuodaray, «Permmukamms JJHK».

Ob6opynoBanue: moxaenu-anumkauuu «Yasoenune JHK wu tpanckpunums», «buocunres Oenxay,
«CtpoeHue KiIeTkn», Moenb cTpykTypsl JJHK.

Tema 5. Pa3MHoOKeHMe M HHAUBHAYAJIbHOE PA3BUTHE OPTraHU3MOB.

KiteTounslid UKII, WK )KU3HEHHBIN MUK KiIeTKku. MHTepdaza u muto3. [Iporeccel, npoTekaromue B
uHTepdaze. Permmkanus — peakuus matpuunoro cunte3a JHK. Crtpoenune xpomocom. XpOMOCOMHBIHM
Habop — xapuotun. JIMIJIOWAHBIN U TamIOWIHBI XpOMOCOMHBIE HAaOOpbl. Xpomatuisl. LluTonornueckue
OCHOBBI Pa3MHOXEHUS U UHAUBUIYAJIbHOT'O PAa3BUTHUSI OPTaHU3MOB.

Henenne knetku — muto3. Cragun mMurosza. [Ipoueccsl, npoucxoasime Ha pa3HbIX CTaJAMIX MHUTO3A.
buonornueckuii cMbICII MUTO3A.

[Tporpammupyemasi rudeib KJIETKU — aloITO3.

@DopMbl pa3sMHOKEHUSI OPraHU3MOB: Oecroioe U MojioBoe. Buapl 6ecronoro pa3sMHOXKEHUS: IeJICHHE
HAJBOE, MOYKOBAHHWE OJHO- M MHOTOKJIETOYHBIX, CIHOPOOOpa3oBaHME, BEreTaTHBHOE pPa3MHOXKEHUE.
HckyccTBEHHOE KIIOHMPOBaHUE OPraHU3MOB, €70 3HAUEHUE JJISl CEJIEKIIUH.

[TosoBo€ pa3MHOXKEHUE, €70 OTIIMYUSA OT OECIOIOrO.

Meiio3. Craguu Mmeiiosa. [Iponeccsl, mpoucxoasimue Ha cragusx Mmeinos3a. IloBegenue xpomocoM B
Mmerose. Kpoccunrosep. bruonornueckuii cMpIca M 3HaU€HUE MeEH03a.

['amerorenes — mpoiiecc 00pa3oBaHUs MOJOBBIX KJIETOK Y KUBOTHBIX. [10/I0BBIE Kene3bl: CEMEHHUKU
u suuHukd. OOpa3oBaHHME M PA3BUTHE TMIOJOBBIX KIETOK — TaMmeT (CHepMaTo30ull, SUIICKIeTKa) —
cnepMaroreHe3 u oBoreHe3. OCOOCHHOCTH CTPOCHHS SHIEKIETOK U crepMaTto3ouoB. OII0I0TBOPEHHE.
[TapTeHorenes.

WnnuBuayanbHoe pa3Butue (OHTOreHe3). OMOpHOHaiIbHOE pa3BUTHE (dMOpuoOreHes). ITalbl
SMOpPUOHAILHOTO pPa3BUTUS Yy I[IO3BOHOYHBIX JKMBOTHBIX: JpOOJIEHHE, TacTpyJslus, OpraHOreHes3.
IToctamOpHoHanbHOE pazBUTHE. THUIBI MOCTAIMOPHOHAILHOTO Pa3BUTHUSA: MPSIMOE, HENpAMOe (JINYMHOUYHOE).
BnustHue cpeabl Ha pa3BUTHE OPraHU3MOB, (PaKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOJICTBA.

Poct u pa3Butue pactenuii. OHTOreHe3 BETKOBOTO paCTEHUS: CTPOCHUE CEMEHH, CTaIUU Pa3BUTHSL.

JdemoHcTpaumnu:

TaGnuue! 1 cxembl: «POpMBI Pa3MHOXKEHUSI OPTaHU3MOBY, «J{BOITHOE OMIIOIOTBOPEHHUE Y IIBETKOBBIX
pacteHuil», «BeretaTtuBHOe pa3MHOXKEHUE pacTeHUil», «/lenenue kinetku 6axtepuit», «CTpoeHHE MOIOBBIX
KIIeToK», «CtpoeHue xpomocoMbl», «Kierounst mukm», «Perumkanus HHK», «Mwuto3», «Meio3y,
«[Ipsimoe u HempsiMoe pa3BuTHE», «l'amMeToreHe3 y MIIEKOMUTAIOUIMX U 4esnoBeka», «OCHOBHBIE CTaIuu
OHTOT'€HE3aY.

ObopynoBaHue: MUKPOCKOII, MUKponpenapaTsl «CriepMaTo30u/Isl MIIEKOIMTAIOLIETOY, «SliiexieTka
MiIeKonuTaero», «Kapnokunes B KieTkax KOpellka JIyKa», MarHUTHas MoJeNb-anmiukanus «Jlenenue
kietkuy, moaenb JIHK, mongens meTadazHoit XpoMOCOMBI.

JlabopaTopHble H IpaKTHYeCKHe PadoThI:

JIaGoparopnas padora Ne 3. «HabmiogeHne MUTO3a B KJIETKaX KOHYHMKA KOpEIIKa JyKa Ha TOTOBBIX
MUKpOTpenaparax.

JlabopaTtopHas pabota Ne 4. «3ydeHune cTpoeHuUs MOJTOBBIX KJIETOK Ha TOTOBBIX MUKpOIIpENapaTax.

Tema 6. HacsiencTBeHHOCTh U H3MEHYHBOCTH OPTraHU3MOB.

[Ipenmer u 3agaum reHeTuku. Vctopus pa3BuTusi reHeTUKU. Posib mUTOJIOrMM M 3MOPHOIOTUU B
CTAaHOBJICHUM TeHETHKU. Bkian poccuilckux M 3apyOeKHBIX YUEHBIX B pa3BUTHE T'€HETUKH. MeToJsl
reHEeTUKH  (THOpUIOJIOTMYECKHH,  IIMTOTCHETHYECKUH,  MOJIEKYJIsIpHO-TeHeThueckuii).  OCHOBHBIE
TEeHETUYECKUE TIOHATHUS. | eHeTHUecKasi CHMBOJIMKA, UCIIOJIb3yeMasl B CXEMaX CKPEIIUBAHUM.

3aKOHOMEPHOCTH HACJIeIOBAaHMs TPH3HAKOB, yCTaHOBJIEeHHble I. Menaenem. MoHorudpuaHoe
CKpelllMBaHue. 3aKoH equHO-00pa3usi ruOpuaoB mepBoro mokojeHus. [IpaBuio nomuHupoBaHMs. 3aKOH
pacuieruieHus npu3HakoB. ['unoresa unctoTel ramer. [1oiHOE M HENMOIHOE JOMUHUPOBAHME.



JurubpunHoe ckpemiMBaHue. 3aKOH HE3aBHCHMOTO HacjeloBaHUS NMpU3HakoB. Llurorenermueckue
OCHOBBI TUTHOPHUIHOTO CKpEelIMBaHUs. AHaIM3UpYIOllee cKpelyBanue. Vcnoap30Banue aHaIu3upyIoLero
CKPEILMBAHUS JUIsl OIIPEEIICHNS T€HOTUIIa OCOOU.

CuerieHHOE HacienoBaHue mpu3HakoB. Pabora T. MopraHa mo CIeIIeHHOMY HAcIeI0BaHUIO TCHOB.
Hapyuienue cuernnenus reHoB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHas TEOPHS HACIEICTBEHHOCTH. [ eHeTuYecKne KapThl.

I'eneruka mnona. XpoOMOCOMHOE OINpeAelieHue TMoja. AyTOCOMBl U  IIOJOBBIE XPOMOCOMBI.
I'omorameTHbI€ U reTeporaMeTHbIe Opraiu3Mbl. HacnenoBanue npu3HakoB, CLEIJIEHHBIX C ITOJIOM.

N3menunBoCcTh. Buabsl M3MEHUMBOCTH: HEHACJIEACTBEHHAs M HAclIeACTBEeHHad. Ponb cpeasl B
HEHACJIEJICTBEHHOW M3MEHYMBOCTU. XapaKTepUCTHKAa MOIU(DUKAIIMOHHOW M3MEHYMBOCTU. BapuarnuoHHbIi
psa u BapualMoHHas kpusas. Hopma peakunu npusHaka. KonuuecTBeHHbIE M KAUECTBEHHBIE IPU3HAKU U UX
HOopMa peakruu. CBoiicTBa MOIU(DUKAIIMOHHOW N3MEHUNBOCTH.

HacnencrBennasi, wiu reHoTunudeckas, M3MeHYMBOCTh. KoMOMHATHBHAS M3MEHYMBOCTh. Meilo3 u
MOJIOBOM  TPOIECC — OCHOBa KOMOWHATUBHOM W3MEHYMBOCTU. MyTallMOHHAs  M3MEHYHMBOCTb.
Knaccudukanus MmyTanuii: TeHHbIE, XDPOMOCOMHEBIE, TeHOMHBIE. YacToTa ¥ MPUYUHBI MyTauid. MyTareHHbIe
(akxTopsl. 3aKOH TOMOJIOTHYECKUX PSI0B B HACIEeACTBeHHOM n3MeHunBoct H. . BaBuiosa.

BuesaepHas HacI€CTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetuka uenoseka. Kapuorun yenoeka. OCHOBHBIE METO/Ibl TEHETUKU YEJIOBEKA: T€HEATOTHYECKU,
OJIM3HELIOBBIA, IMTOICHETUYCCKUH, OMOXUMHUYCCKHHA, MOJCKyJIsapHO-reHeTrnueckud. CoBpeMeHHOe
OIlpe/ieJIEHUE NeHOTHUIIA: IIOJHOTEHOMHOE CEKBEHUPOBAHUE, '€HOTUIIMPOBAHKUE, B TOM YMCJIE C MTOMOUIBIO
[M[[P-ananu3a. HacnenctBenHsle 3a0ofieBaHUSI 4YeJOBEKa: FeHHbIE OOJe3HU, OOJIE3HU C HACIEICTBEHHOMU
MIPEIPacIoIOKEHHOCTBI0, XPOMOCOMHBIE Oosie3Hr. CoMaTuyecKkue U reHepaTuBHbIE MyTaluu. CTBOJIOBbIE
kieTku. [IpuHuunel 370poBoro obpasa *KU3HU, JTUATHOCTHKU, NMPOPUIAKTUKH W JIEYEHUS] T€HETUYECKUX
Oone3Hel. MeaMKO-TEHETUUECKOe  KOHCYJbTUpPOBaHWE. 3HAYCHUE  MEIUIIMHCKOM  TEHETHKH B
NPEJOTBPALLICHUN U JICYEHUN TeHETHYECKUX 3a00JIeBaHUI YeTI0BEKa.

JdemoncTpanum:

[Moptpetsr: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodees-Pecorckuii, H.
N. BaBuiios.

Tabnumer u cxembl: «MOHOTHOPHAHOE CKPELIMBAHUE M €r0 LUTOTEHETHYeCKas OCHOBa», «3aKoH
pacIleryIieHus ¥ ero [UTOTeHeTHYeckasi OCHOBa», «3aKOH YUCTOTHI TaMeT», «JlUruOpuiHoe CKpelnBaHuey,
«lIuTomoruueckre OCHOBBI JTUTHOPUIIHOTO CKpeIuBaHus», «Meho3», «B3anuMoaeiicTBue aielbHBIX
reHoBy», «['eHeTnueckrue KapThl pacT€HUM, KUBOTHBIX M YeJoBeKay, «l'eHeTuka mojia», «3aKOHOMEPHOCTH
HacJe0BaHMs, CIEIUIEHHOTO C MoJioM», «KapuOoTUIbl YenoBeKa U JKUBOTHBIX», «BUIbI M3MEHUYHMBOCTHY,
«MonudukanmoHnHas HM3MEHUMBOCTHY, «HacmenoBanue pesyc-gakropa», «['€HeTHKa TPYI KpPOBUY,
«MyTanoHHas U3MEHYUBOCTHY.

Ob6opynoBanue: MOJEJIH-ANIUINKALUU «Monorubpuanoe CKpELIMBaHUEY, «Henonnoe
JOMUHUpPOBaHUEY, «JluruOpuaHoe ckpemuBanuey, «llepekpéct XpoMocom», MUKPOCKOT U MUKpOTpenapar
«Apozodumna» (Hopma, Mytanuu GopMbl KPBIIIBLEB U OKPACKH Tena), repbapuii «I'opox moceBHOM.

JlabGoparopHble U NpaKkTUYecKue padoTbl:

Jlabopatopnas pabora Ne 5. «lU3ydeHue pe3yabTaTOB MOHOTHOPHUIHOTO W JUTHOPHIHOTO
CKpEeIMBaHUs Y Ip030(UIIbl HA TOTOBBIX MUKPOTpEnaparax.

JlaGoparopnass pabora Ne 6. «M3ydeHue MOOUGPHUKAIIMOHHON HM3MEHYMBOCTH, IOCTPOCHHE
BapHAIlMOHHOIO PAJIa U BApUALMOHHOU KPUBOI.

JlabopaTtopHas padota Ne 7. «AHanu3 mytaruii y 1po30( bl Ha TOTOBBIX MUKpPOIIpEnaparaxy.

[Tpaktuyeckas padora Ne 2. «CocTaBieHHE U aHAJIH3 POJIOCIOBHBIX YEIOBEKaY.

Tema 7. Cesiexkniusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.



Cenexkuus Kak HayKa M IpoIecc. 3apoKIeHUE celleKuun U qomectukanus. Yuenue H. Y. BaBuioBa o
LEHTPax MPOMCXOXKJIEHUS U MHOrooOpa3us KyJIbTYpHBIX pacTeHUl. LIeHTphl MpOUCXOXKACHHS TOMAIIHUX
XKUBOTHBIX. COpT, IOpPOJIa, LITAMM.

CoBpeMeHHbBIE METO/IbI CEeNeKIMH. MacCOBbI U MHIAMBHYaTbHBIH OTOOPHI B CEJIEKIUU PACTCHUNA U
KUBOTHBIX. OIlleHKa JKCTepbepa. bBIM3KOPOICTBEHHOE CKpelMBaHHe — WHOpuAMHr. Ywucras TUHUS.
CkpeuBanue 4ucThiXx JauHMA. [erepo3uc, wunu rulpunHas cuia. HepoiacTBeHHOe CKpellMBaHUE —
ayropununr. OtnanéHHas TuOpuam3anmus U e ycnexu. VICKyCCTBEHHBIM MyTareHe3 W IOJIyuyeHHe
MOJIMILIONOB. JIOCTHKEHUSI CEIEKIUU PACTEHU, d)KUBOTHBIX U MUKPOOPTraHU3MOB.

buortexHonorus kak orpacip npou3BoAcTBa. ['eHHast HHKEeHepHs. DTarbl CO3/IaHUsI PEKOMOUHAHTHOM
JAHK u TtpaHcrennsix opranu3moB. Kiierounas uHxeHepus. Kietounsie KyabTypbl. MHUKPOKIOHAIBHOE
pa3MHOXKeHHE pacTeHuid. KioHuMpOBaHHE BBICOKOIPOAYKTUBHBIX CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.
Dkonornyeckue u sruaeckue npodneMsl. 'MO — reHeTnuecku MOAU(DUITUPOBAHHBIE OPTaHNU3MBI.

JlemoHcTpauu:

[optpetsr: H. Y. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. IBaHOB.

Tabmuipl 1 cxembl: KapTa «LIeHTpbl HMPOMCXOXKIEHUS W MHOroOOpasusi KyJbTYpHBIX PacTEHUI»,
«[lopoabl nOMamIHUX KHUBOTHBIX», «CopTa KyJNbTYPHBIX pacTeHui», «OtTaanéHHas TUOpUAU3ALUL»,
«Pabotbl akanemuka M. @. HBanoBay, «llomumnoumus», «OO0bekTsl OuoTexHONMOTUM», «KileTouHble
KYJbTYpbI U KJIOHMpOBaHUE», «KOHCTpyHpOBaHHE U MIEPEHOC T€HOB, XPOMOCOM.

O6opynoBaHue: MYJSKH IJIOJOB U KOPHEIUIOAOB JUKHUX (OPM U KYJIbTYpHBIX COPTOB PACTEHHIA,
repOapuit «CenbCKOX035HCTBEHHBIC PACTCHUS».

JlaGopaTopHble H MpaKkTH4YecKne padoThbi:

Okckypcusi «OCHOBHBIE METOBI U TOCTHXKEHUS CENIEKIIMA PACTCHHUM U KUBOTHBIX (HA CEJICKIIMOHHYIO
CTaHIIMIO, MJIEMEHHYI0 (pepMy, COPTOMCHBITATENbHBIM Y4acTOK, B TEINIMYHOE XO3SIICTBO, J1abOpaTOpHIO
arpoyHUBEPCUTETA WJIK HAYYHOTO LIEHTPA)».

COJAEP)KAHUE OBYYEHMU



11 KJIACC

Tema 1. IBo/IIOLMOHHAsA OHOJIOTHS.

[IpennocslIkKi BO3HUKHOBEHUS HBOJIIOLIMOHHOW TEOpHUH. OBOIIOLUOHHAS TEOpUS U €€ MECTO B
Ouosiornu. BnusiHIe SBOTIOIMOHHON TEOPUH HA Pa3BUTHE OMOJIOTHH U IPYTHX HAYK.

CuzerenbctBa »BoyitonMM. IlaneoHTonmorMueckue: IOCIEN0BATENbHOCTh IOSIBICHHUS BHUJOB B
[AJICOHTOJIOTMYECKOH JieTonucu, nepexoaubie GopMmsel. bruoreorpadguueckue: cxoacTBo U paziauuue (payH
(by10p MaTEpUKOB U OCTPOBOB.

OMOPHOJIOTHUECKUE: CXOJCTBA U PA3INYH SMOPHOHOB Pa3HBIX BHJIOB MO3BOHOYHBIX. CpaBHUTEIBHO-
aHATOMUYECKHE: T'OMOJIOTUYHBIEC, AHAJIOIMYHBbIE, PYJUMEHTApHbIE OpraHbl, aTraBU3Mbl. MoJEKyJIIpHO-
OMOXMMHUYECKHE: CXOJCTBO MEXAHHW3MOB HACJIEJCTBEHHOCTH M OCHOBHBIX META0OJIMUYECKUX IyTeH y Bcex
OpPraHHU3MOB.

OpomonmonHas teopus Y. JlapBuna. [Ipeanoceliky BOZHUKHOBEHUS JapBUHM3MA. J[BHXKyIue CHUIIbI
3BOJIIOLIMM  BUOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKEHHE MpU OTPAaHUUYEHHOCTH PECYPCOB,
HeolpeaeséHHasi U3MEHYUBOCTb, 60pb0a 3a CyLeCTBOBAaHHE, ECTECTBEHHBIN 0TOOP).

Cunternyeckas Teopus 3Bosoruu (CTI) u e€ 0CHOBHBIE OJIOXKEHHUS.

Muxkposontornus. [Tonynsanus kak eIMHUIA BUIA U 3BOJIOLUY.

JBwxkynme cwibl  ((HakTopbl) DHBOJIONMM BHUAOB B Tpupoae. MyTalMOHHBIM Mpolecc u
KOMOMHATHBHAs U3MEHUMBOCTh. [lonysiiiroHHbIe BOJIHBI U ipeid reHoB. M3omsiuus 1 MUrpamus.

EcrecTBeHHbIH 0TOOp — HanpaBsomuil Gpakrop 3BoIOIHH. DOPMBI €CTECTBEHHOTO 0TOOpA.

[TpucnocoOIeHHOCTh OpPraHU3MOB Kak pe3yJbTaT »dBOJIONUH. [IpuMepsl NpHUCTIOCOONIeHUH Yy
OpraHu3MoB. ApoMOp(O3bI H UANO-3JAITAIIUH.

Bun u BugooOpasoBanue. Kpurepun Buga. OcHoBHbIE (OopMBI BUJ00Opa30BaHusA: reorpapuueckoe,
JKOJIOTHYECKOE.

Maxkpoaosmtornusi. @opMbl 3BONIONNH: (UIIETHYECKAs!, AMBEPreHTHAsI, KOHBEPI€HTHAas1, apajliebHasl.
HeobOpatumocTs 3BOTIONUN.

IIponcxoxkaeHne OT HecneUalIn3UpOBaHHBIX NpeakoB. IIporpeccupyromas —crenuanu3anus.
AnanTuBHas paauanys.

JdemoHcTpaumnu:

[oprpersr: K. Jlunnei, XK. b. Jlamapk, Y. lapsun, B. O. Kosanesckuii, K. M. bap, O. I'ekkens, .
Mromnep, A. H. Cesepuios.

Tabmuupel u cxemsl: «Pa3BUTHE OpPraHWYECKOro MHpa Ha 3emiie», «3apOoJbIIN IO3BOHOYHBIX
KHUBOTHBIX», «Apxeontepukc», «Popmbl O0pbObl 3a cyumiecTBoBaHUE», «EcTecTBeHHBIH OTOOP»,
«MHoroobpa3ue COpTOB pacTeHuit», «MHOTO0Opasue Mmopoj KUBOTHBIX», «llomymsamumny, «MyTarmoHHas
MU3MEHYMBOCTB», «Apomopdosb», «Manoamantammm», «OOmas naerenepauus», «/IBwKymue CHIIBI
sBomorun», «Kapra-cxema wmapmpyra myremectsuss Y. [lapBuna», «bopbba 3a cyiiecTBOBaHHEY,
«[IpucnocodbnenHocts  opranusmoB»,  «['eorpadpuueckoe  BumgOOOpazoBaHue»,  «IKOJOTHUECKOE
BUJI000pa30BaHUEY.

Ob6opynoBaHue: KOJUIEKIIMS HACEKOMBIX C PAa3IUYHBIMU THIIAMU OKpacku, HAOOp IUIONOB U CEMsH,
Kosekiust «IIpuMepbl 3alUTHBIX MPUCIOCOOJIEHUH Yy KHUBOTHBIX», MOeNnb «OCHOBHbIE HAIPaBICHHS
ABOJIIOLIMNY, 00bEMHas Moieb «CTPOEHHE TOJIOBHOI'O MO3Ta MO3BOHOYHBIX».

buoreorpaguueckas kapra mupa, KojuleKius «®DopMbl COXpaHHOCTH HCKOMAEMbIX JKHUBOTHBIX H
pacTeHuii», Mojenb anmukanus «llepekpéct XxpoMocom», BiIaKHbIE Ipenaparsl «Pa3BUTHE HACEKOMOTO»,
«Pa3BuTHe nArymKku», MUKporpenapar «/Ipozoduia» (Hopma, Mmytanuu GopMbl KPbUIbEB U OKPACKH TENA).

JlabopaTopHble H IpaKTHYeCKHe PadoThI:

JlabopaTtopHas padota Ne 1. «CpaBHEeHHE BHIOB 110 MOP(OIOTHUESCKOMY KPUTEPHUION.

JlabopaTopHass pabdota Ne 2. «Omnmcanue TPUCIOCOOJICHHOCTH OpraHu3Ma W €€ OTHOCHUTEIBHOTO
XapakTepay.

2. Bo3HMKHOBeHUE ¥ pa3BUTHE KM3HM Ha 3emure.



JloHay4yHble MpEACTAaBIECHUSA O 3apOKICHHUM KU3HHU. HaydHble TMIOTE3bl BOBHUKHOBEHHUS U3HHM Ha
3emite: abroreHes v MaHCTIEpPMHUS. XUMHUYECKast DBOJIIOIMS. AOMOTEHHBIN CHHTE3 OPTaHUYECKUX BEIIECTB U3
HEOpPraHUYECKUX. OKCIEPUMEHTAIbHOE MOATBEPKACHUE XMMHUUYECKON »sBosonuu. HaudanbHble 3Talibl
Oouosiornuyeckoii sBomonuu. I['mmoreza PHK-mmpa. @opmupoBanue MeMOpaHHBIX CTPYKTYp H
BO3HUKHOBEHHE NMPOTOKIETKHU. [lepBble kneTku u ux 3Bomouus. DopmMupoBaHre OCHOBHBIX TPYIN KUBBIX
OpraHU3MOB.

PazButue xu3Hu Ha 3emuie mo spam u nepuoaam. Kartapxei. Apxeiickas ¥ HpOTEPO30MCKasi 3PbI.
[Taneosoiickass 23pa u €€ TMEpHOJbl: KEMOPUUCKHIA, OPIOBUKCKHHA, CHIYPUHCKUN, JCBOHCKHA,
KaMEHHOYTOJIbHBIN, MEPMCKHIA.

Me3so3oiickas 3pa 1 €€ Mepuoibl: TPUACOBBIN, OPCKUA, MEJIOBOM.

Kalino3oiickast 3pa u €€ nepuoipl: MajJi€OreHOBbI, HEON€HOBBIM, aHTPOIIOT€HOBBI.

XapakTepHucTuKa KIMMaTa U Te0JI0rMuecKux npoueccoB. OCHOBHBIE ATalbl S3BOJIIOLIMHM PACTUTEIBHOTO
U KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHUl U >KMBOTHBIX. [losiBIEeHUE, pacuBeT U BBIMHpPAHUE TPYIII
YKUBBIX OPIraHU3MOB.

Cucrema OpraHm4yeckoro Mupa Kak OTpa)keHue 3BOJIOLUU. OCHOBHBIE CHUCTEMATUYECKUE TPYIIIBI
OpPraHHU3MOB.

OBOJIIOLIMSL  YeJIOBEKa. AHTpPOIOJIOrUs Kak Hayka. Pa3BUTHE NpEACTABICHUN O NPOUCXOKICHUU
yesnoBeka. Meroapl M3ydeHUs aHTpornoreHe3a. CXOACTBa U pa3MuMs 4YEJNOBEKAa M KUBOTHBIX.
CucremaTiueckoe MOJ0KEHUE YEIOBEKa.

JBwxynme cuiabl ((pakTopbl) aHTpomorenesa. HacnencTBeHHas WM3MEHYHBOCTh M €CTECTBEHHBIN
ot6op. OO1IecTBeHHBIN 00pa3 )KU3HH, U3TOTOBJICHHE OPYAU TPYAa, MBIIIJICHUE, PEUb.

OCHOBHBIE CTaJuM M BETBU 3BOJIOLMM YEJIOBEKA: aBCTpalonuTeku, Yenmoek ymenbiid, Yenosek
npsAaMoxo i, Yenosek HeanaepTanbckuil, YemoBek pa3yMHbIi. Haxoqku HCKOMMaeMbIX OCTaTKOB, BpeMs
CYIIIECTBOBAHMS, 00IaCTh PACIIPOCTPAHEHHS], 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HHU, OPY/IHUs.

YenoBeueckne pacbl. OcHOBHbIE OoJbpIIME pachl: e€BponeoujaHas (eBpasuiickas), Herpo-
aBCTpaJIoMJIHas (9KBAaTOpHAJIbHAs), MOHIOJIOUHAs (a3UaTCKO-aMepUKaHCcKast). YepThl MPUCIIOCOOIEHHOCTH
MIpe/ICTaBUTENIeH YEIOBEUECKUX pac K YCIOBUSIM cyliecTBoBaHus. EquHcTBO uenoBeueckux pac. Kputuka
pacuszMa.

JdemoncTpanum:

IToptpetsr: @. Penu, JI. ITactep, A. 1. Onapun, C. Musep, I'. IOpu, Y. /lapBus.

Tabmuipr n cxembl: «Bo3HukHOoBeHHe COJHEUHOHN cucTeMbl», «Pa3BUTHE OpPraHUYECKOro MHpay,
«PacturenbHas kinetka», «KuBoTHas kierka», «lIpokapuormyeckas kierka», «CoBpeMeHHas cHcTeMa
OpraHu4ecKkoro Mupa», «CpaBHEHHE aHATOMMYECKHX YepT CTPOCHHs 4YelloBeKa M Yel0BEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MecTa MaJeOHTOJOIMYECKMX HAaXOJOK IPEJIKOB COBPEMEHHOI'O YeJIOBEKay,
«/IpeBHenmue moamny, «Jpesaue moan», «[lepBeie COBpeMEHHbIE THOAN», «YelIoBeueCKne pachh».

Ob6opynoBanue: Mynsku «lIpoucxoxiaenue dyenoBeka» (OIOCTbI aBCTPAJONMUTEKA, MUTEKAHTpPOINa,
HeaHJiepTanblia, KpOMaHbOHI[A), CIENKU WM M300pa)XeHUs KaMEHHBIX OPYAMN MEepBOOBITHOIO YeJIOBEKa
(xamMHU-YOMIEpHl, pyOHsa, ckpebia), reOXpoOHOIIOTHYEcKas TaOnuua, KoJieKus «DopMbl COXpaHHOCTH
MCKOMAEMbIX KUBOTHBIX M PACTCHHI».

JlaGoparopHble U NpaKkTUYecKue padoThbl:

IIpaktuyeckas pabGora Ne 1. «l3yueHHe HCKOMAaeMbIX OCTATKOB PpACTEHUH M HKHUBOTHBIX B
KOJUICKLIHSX ).

OKCcKypcusi  «DBOJIONUS OpPraHMYEecKoro wmupa Ha 3emiie» (B ©CTeCTBEHHO-HAYYHBIM  HIIH
KpaeBeIUeCKHI My3€il).

Tema 3. Opranu3mbl 4 OKpPY:KAKIIAs cpeaa.

OKojorus Kak HayKa. 3aJauyd M pas3ienabl 3KOJOTMU. MeTolbl IKOJIOTMYECKUX HCCIIEJOBaHMM.
DKOJIOTHYECKOE MUPOBO33PEHHE COBPEMEHHOIO YEJIOBEKA.

Cpenbl 0O0uTaHus OPraHU3MOB: BO/IHAS, HA3€MHO-BO3/1YIIIHAsA, TOYBEHHAs, BHYTPHOPTaHU3MEHHAS.



Oxonornueckue daktopel. Kmaccudukamnus 3xK0morudeckux (GakTopoB: aOMOTHUYECKHE, OMOTHIECKUE
U aHTPONOreHHbIE. JeficTBUE 3KOIOrnYeckuX (PakTopoB HAa OPraHU3MBI.

AbuoTtnueckue (axkTOpbl: CBET, TeMIepaTypa, BIaXHOCTb. Poromepuoamsm. [IpucrnocobneHus
OpPTraHU3MOB K JIEHCTBHIO aONOTHYECKHX (PaKTOPOB. BHOIOTHUECKUEe PUTMBI.

buotnueckue ¢akrtoppl. Buasl OHOTHMYECKMX B3aUMOJEHCTBUMN: KOHKYPEHIIMS, XWIIHUYECTBO,
cumbuoz u ero Qopmel. IlapasuTusMm, koomepaiusi, MyTyalu3M, KOMMEHCAIU3M (KBapTHPAHCTBO,
HaxXJICOHMYECTBO). AMEHcanM3M, HEUTpanu3M. 3Ha4YeHHe OWOTHYECKUX  B3aUMOJCUCTBUU IS
CYIIECTBOBAHUS OPTaHU3MOB B IIPUPOTHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTePUCTUKH MOmyisiuu. OCHOBHBIE IMOKa3aTead MOMYJISIIUKU: YUCIEHHOCTbD,
IJIOTHOCTb, POKIAEMOCTh, CMEPTHOCTh, MPHUPOCT, MHUrpanus. J[MHaMuKa 4YMCIECHHOCTU MOMYJISUUU U e
peryssanus.

JdeMoHcTpanum:

[Moptpetsr: A. I'ymGonsar, K. @. Pynbe, O. ['ekkens.

Tabmumer u  cxembl: kapta «[Ipupoanbie 30HBI 3emiu», «Cpeapl OOUTaHUS OPTraHU3MOBY,
«Doronepuogm3m», «llomymsauuny», «3aKOHOMEPHOCTH pPOCTa YHUCICHHOCTH TOMYJSIIHA HHDY30pHH-
TyQenbkny, «[Iuiesbie menmy.

JlaGopaTropHble U NpaKTUYecKue padoThbl:

Jlaboparopuass pabdora Ne 3. «Mopdonoruueckue OCOOCHHOCTH pACTeHHM W3 pa3HBIX MeECT
oOUTaHUS.

JIaGoparopnas padota Ne 4. «BnusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCay.

[Ipaktuueckas pabora Ne 2. «[loacuér MIOTHOCTH MOMYINSIMMA Pa3HBIX BUJIOB PACTCHHI.

Tema 4. Coo01mecTBa M YKOJOTHYECKHE CHCTEMBI.

CoobmectBO opranu3mMoB — OuoneHo3. CTpyKTypsl OHOIIEHO3a: BHUIOBAsi, MPOCTPAHCTBEHHAS,
Tpouueckas (nuiesas). Buasl-noMuHanThl. CBsI3u B OMOIIEHO3E.

Okonornyeckue  cuctembl  (3kocucteMel). Ilonatme 00 sKocucremMe UM OMOTEOLEHO3E.
QDYHKIMOHAIBHBIE KOMIIOHEHTBl JKOCHUCTEMBI: IPOAYLIEHTHI, KOHCYMEHTBI, penyueHTsl. Kpyrosopor
BELIECTB U MOTOK HEPTUHU B 3KocucTeMe. Tpodudeckue (MUIIEBbIe) ypOBHH 3KocucTeMBI. [TuieBsie nenu u
cetd. OCHOBHBIE [TOKA3aTEIN YKOCUCTEMBI: Onomacca, MpOoayKIUs. DKOJIOTHYeCKHe MUPaMUbl: TPOAYKIINH,
YHUCIEHHOCTH, OnoMacchl. CBOMCTBA SKOCUCTEM: YCTOWYMBOCTD, CAMOPETYJIAIMs, pa3BuTre. CyKueccHs.

[IpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOTO WJIM HIMPOKOJIMCTBEHHOTO
neca.

AHTpOIIOTEHHBIE ~ JKOCUCTEMBI.  ATpO3KOCHCTEMBI.  YpOoskocuctembl.  buonornueckoe u
X03SICTBEHHOE 3HAUYEHHE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpazue kak ¢aktop ycroilumBocTH 3KocucteM. CoxpaHeHHEe OHOJIOrMYECKOro
pazHo0Opa3us Ha 3emIie.

VYuenne B. U. Bepnaackoro o Omocdepe. I'panuibl, coctaB u cTpykrypa Ouochepnl. Kupoe
BemiectBO M ero ¢Qynkmuu. OcoOeHHOCTH OHocdepsl Kak I100adbHON SKOocHCTeMBbl. JlMHaMuveckoe
paBHOBecHe U 0OpaTHas CBs3b B OHocdepe.

KpyroBopotsl BelecTB U OMOr€OXMMHYECKHE LUKIIBI AJIEMEHTOB (Yriiepojia, a3oTa). 30HAJbHOCTb
ounocdeppl. OCHOBHBIE OMOMBI CYIITH.

YenoBeuectBO B Ouocdepe 3emiau. AHTpOINOTreHHbIE H3MeHeHUss B Owocdepe. [mobanbHbIE
HKOJIOTUYECKUE TIPOOITEMBI.

CocymiectBoBaHMe TpuUpojbl U uenoBeuecTBa. CoxpaHeHue OuopasHooOpa3us Kak OCHOBa
ycroiunBocTd Ouocdepbl. OcCHOBa palMOHAIBLHOTO YIPABICHUS MPUPOJHBIMU pecypcaMu U HX
ucnosib3oBanue. JlocTkeHust OMOJIOTUU M OXpaHa IPUPOIBI.

JdemMoHcTpanum:

[Toptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. N1. Bepnaackuii.

Tabmuuber u cxembl: «[lumesble 1enu», «buoreHo3: coctaB W CcTpykTypay, «lIpupomHbie
coobmectBay, «llemn murTanus», «Ikojmoruueckas mupamugay, «bmocdepa m demoBek», «IKocucTeMa



IIMPOKOJIUCTBEHHOTO Jieca», «IJKOCUCTeMa XBOWHOTo Jiecay, «bHOLEHO3 BoAoEMa», «ATpPOILIEHO3Y,
«IIpuMepHbIE aHTPONIOTEHHBIE BO3ICUCTBUS HA MPUPOY», «BakHEHIIIMEe NCTOYHUKHU 3arpsi3HEHUS] BO3lyXa
U TPYHTOBBIX BOA», «llouBa — BakHeHImas cocrapistomas Ouocheprr», «DakTopsl Ierpaganuu MOYBY,
«[TapaukoBeii 3pdexT», «DaKTopbl pPaJnOAKTUBHOTO 3arps3HeHus Ouochepsr», «OOmas CTPyKTypa
ouocdeprr», «PacmpocTpaneHue xu3HM B Omochepe», «O30HOBBIA 3KpaH Oumochepn», «Kpyroropor
yraepoaa B ouocdeper, «KpyroBopor a3oTa B IpupoAe».

ObopynoBanue: Mojenb-ammiukanuia «TunuuHsle  OUOLEHO3B», TrepOapuii  «PacTuTenbHbIC
cooOmiecTBay, Koyutekiuu «buorneno3», «BpenuTenu BaKHEHIIUX CENbCKOXO3SHCTBEHHBIX KYIBTYP»,
repbapuy U KOJUICKIUU PACTEHUM M KUBOTHBIX, MpPUHAJIEKAIIWE K Pa3sHbIM HKOJIOTMYECKUM TIpyIIaM
onHoro Buma, KpacHas kuura Poccuiickoit ®@eneparuu, n3o00pakeHUs: OXpaHSAEMbIX BUJIOB PAaCTCHUH W
KUBOTHBIX.



[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOTPAMMSBI 110 BUOJIOTUKM HA BA30BOM
YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHHMA

Cornacno ®I'OC COO, ycranaBiMBalOTCs TpPeOOBaHUS K pe3yibTaTaM OCBOCHHS OOYYaIOUIMMHUCS

porpamMM CpeHero o0Iiero 00pa3oBaHus: INYHOCTHBIM, METAIIPEIMETHBIM U TPEAMETHBIM.
JIMUHOCTHBIE PE3YJIBTATBI

B crpykType NMYHOCTHBIX PE3YJIbTATOB OCBOEHUS NpenMera «buosorus» BbIAENEHBI CIEAYIOIIHE
COCTABIISIFOLINE: OCO3HAHHE OOYYAIOIIMMUCS POCCHMCKON TI'pa)XIaHCKOW HAEHTHYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHUIO, CAMOCTOSTEILHOCTH U CaMOOIIPECIICHUI0, HATMYe MOTHUBAlMU K OOYy4eHHUIO OWOJIOTHH,
L[eJICHANIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHM JIMYHOCTH Ha OCHOBE KIIIOYEBBIX ILIEHHOCTEH U
UCTOPUYECKUX TPaAWLUN Pa3BUTHS OMOJIOTMUYECKOTO 3HaHHUS, TOTOBHOCTh M CHOCOOHOCTh OOyYarolIuXcs
PYKOBOJICTBOBATbCSl B CBOEH AESITEIBHOCTH LIEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMM, IMPUCYLIUMH CUCTEME
OMOJIOTUYECKOTO 00pa30BaHUsl, HAJTHMUUE SKOJIOTUYECKOTO MPABOCO3HAHMSA, CIIOCOOHOCTH CTaBUTh IEIU H
CTPOUTD KU3HEHHBIEC IJIaHBL.

JIndHOCTHBIE pe3yNbTaThl OCBOEHUS mpeamera «bHOJOrus» AOCTUTAIOTCS B €AMHCTBE y4eOHOU U
BOCIIUTATEIbHONW JESTEIbHOCTH B COOTBETCTBHM C TPAAUIMOHHBIMU POCCHUICKMMHU COLUOKYJIbTYPHBIMH,
HUCTOPUYECKUMH U TyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH, IPUHATHIMU B OOIIIECTBE MpaBUIaMH U HOPMaMHU
MOBE/ICHUS U CIIOCOOCTBYIOT IMpolieccaM CaMOIO3HAHMs, CaMOBOCIUTAHUS U CaMOPa3BUTHUSA, Pa3BUTHS
BHYTPEHHEH MO3UIMHU JUYHOCTH, MATPUOTU3MA, YBAXKECHHUS K 3aKOHY U INPABOIOPSAKY, YEIOBEKY TpyAa U
CTapUIeMy IOKOJIEHHIO, B3aMMHOI'O YB@)KEHUs, OEpEKHOTO0 OTHOLIEHUS K KYyJIbTYpHOMY HAcleJUI0 U
TpaJuLMsIM MHOTOHALIMOHAJIBHOTO Hapoaa Poccuiickoi denepanun, NpUpOAE U OKPYKAIOIIEH cpeie.

JIndHOCTHBIE Pe3yabTaThl OCBOCHUS Y4eOHOTO mpenMeTra «buonorus» A0IKHBI OTpakaTh TOTOBHOCTD
U CIIOCOOHOCTh OOYyYaromIMXcs PYKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEH MO3ULIMEH JTUYHOCTH,
CUCTEMOM IIEHHOCTHBIX OpHUEHTAlUi, TO3UTUBHBIX BHYTPEHHHMX YOEXJEHHUH, COOTBETCTBYIOIIMX
TPaJMLIMOHHBIM LEHHOCTSM POCCUHCKOro OOIIeCTBa, pacIIMpeHHE S>KU3HEHHOIO OIbITa U  OIbITa
JESATEIBHOCTH B IIPOLIECCE PEAIN3allMM OCHOBHBIX HAIIPaBJICHUN BOCIUTATENIBHOM IEATEIBHOCTH, B TOM
YHCJIE B YaCTH:

1) rpa:KIaHCKOro BOCIIMTAHMS:

c(OPMUPOBAHHOCTH I'PaXAAHCKON MO3HUIIMK O0YYaIOIIErocsl Kak aKTUBHOI'O M OTBETCTBEHHOI'O 4UJIEHA
poccHiickoro o01ecTBa;

OCO3HaHME CBOMX KOHCTHTYLIMOHHBIX IIPaB U 00s13aHHOCTEHN, YBaXKEHHUE 3aKOHA U NTPABOIOPSIKa;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH AESITEIbHOCTU MPHU CO3JaHUM y4EOHBIX MPOEKTOB, PELICHUU
y4eOHBIX U MO3HABATEIbHBIX 33/1a4, BHIITOJIHEHUU OMOJIOTMUECKUX 3KCIIEPUMEHTOB;

CIOCOOHOCTH OMPEAETATh COOCTBEHHYIO MO3MIIMIO IO OTHOIICHHUIO K SIBIICHUSIM COBPEMEHHOM >KU3HU
U OOBSACHATH €€;

YMEHHE YUUTHIBATh B CBOUX JEHCTBHUIX HEOOXOIUMOCTh KOHCTPYKTUBHOTO B3aUMOJICHCTBUS JIOJEH C
pa3HbIMH YOEKIACHUSIMH, KYIbTYPHBIMHU IIEHHOCTSIMU M COL[UAIIBHBIM IOJ0XKEHHEM;

TOTOBHOCTb K COTPYAHUYECTBY B MPOIIECCE COBMECTHOT'O BBINIOJIHEHUSI YUEOHBIX, TO3HABATEIBHBIX U
HCCIIEI0OBATENbCKUX 3a/1a4, YBAKUTEIHLHOTO OTHOIIECHHSI K MHEHHUIO ONITOHEHTOB MPH 00CYXICHUH CIIOPHBIX
BOIIPOCOB OMOJIOTHUYECKOTO COACPIKAHMS,;

TOTOBHOCTh K TyMaHUTapHOMN M BOJIOHTEPCKOM NEATENbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHMS:

c(OPMHPOBAHHOCTh POCCUUCKOIN TPa)KAAHCKOM MACHTUYHOCTH, NATPUOTU3MA, YBAKEHHUS K CBOEMY
HapO/y, YyBCTBAa OTBETCTBEHHOCTU mepea PoauHol, ropmoct 3a cBOM Kpai, cBoro PoauHy, CBOM SI3bIK U
KYJbTYpY, IPOILIOE U HACTOSIIIEE MHOIOHAIIMOHAIIBHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHOILIEHUE K IPUPOAHOMY HACIEINIO M aMSITHUKAM IPUPOJIbL, JOCTHXEHUSAM Poccun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPYIE;

CIIOCOOHOCTh OIIGHMBAaTh BKJIAaJ POCCHUMCKHX YUYEHBIX B CTAHOBJIEHHE M pa3BUTHE OMOJIOTHH,
MOHUMAaHUs 3HaueHUs OHOJOTMH B TO3HAHMM 3aKOHOB MPHUPOJBI, B JKU3HHM YEJIIOBEKa U COBPEMEHHOTO
00I11eCTBA;



uaeitHas yoexx1€HHOCTh, TOTOBHOCTh K CIYXEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTH 32 €ro
cyne0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHME AYXOBHBIX LIECHHOCTEN POCCHIICKOTO HAPO/1a;

c(OpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHHUS;

CHOCOOHOCTh OLIEHMBATh CHUTYallMl0 U TMPUHUMATh OCO3HAHHBIE pEIIECHUS, OPHUEHTUPYACh Ha
MOpPaJIbHO-HPaBCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUNBOIO OYAYyLIETO;

OTBETCTBEHHOE OTHOLLEHHE K CBOUM POJIUTENSAM, CO3JaHUIO CEMbU HA OCHOBE OCO3HAHHOT'O IIPUHATHUS
LIEHHOCTEN CEMENHOM )KU3HU B COOTBETCTBUHU C TPaAULIMAMU Hapo1oB Poccuu;

4) 3cTeTHYEeCKOr0 BOCTIMTAHUS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOUYAs SCTETUKY ObITa, HAYYHOTO U TEXHHYECKOTO TBOPUYECTBA,
CHOpTa, TPyJa, OOIECTBEHHBIX OTHOIICHUI;

IMOHMMAaHHE SMOLMOHAIIBHOTO BO3ACHCTBUS dKUBON IPUPOABI U €€ EHHOCTH;

TFOTOBHOCTh K CaMOBBIPQ)KEHHIO B pa3HbIX BHUJAX HCKYCCTBA, CTPEMJICHHE NPOSBIATH KadecTBa
TBOPYECKOMN JIMYHOCTH;

5) ¢usuveckoro BocnuTaHusi, (GOPMHUPOBAHMS KYJIbTYPbl 310POBbSI M 3MOLHOHAJBLHOIO
0J1aronoy4us:

MMOHMMAaHKE U pealin3alus 3J0pOBOro U 6€301macHOro 00pas3a KU3HU (310pOBOE MMUTAHUE, COOTIOICHHE
TUTUEHUYCCKUX MPABUI M HOPM, COATaHCHPOBAHHBIN PEKUM 3aHATHHA W OTHABIXA, PETyispHas (u3HUecKas
aKTUBHOCTH), O€PEKHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHHUS K COOCTBEHHOMY (PH3NYECKOMY U
[ICUXUYECKOMY 370POBBIO;

MMOHMMaHUE LIEHHOCTU IMpaBWJI HMHIUBUIYaJIbHOTO M KOJUIEKTMBHOTO O€30MacHOr0 IOBEACHUS B
CUTYaIUSX, YTPOXKAIOUIUX 310POBBIO U )KU3HU JIIOJIEH;

OCO3HaHUE TMOCIEICTBUN U HEMPUATHS BPEIHBIX MPUBHIYEK (YIMOTPEONICHUS aNKOTOIsl, HAPKOTHKOB,
KypeHHs);

6) TpyaoBOro BocnuTaHus:

TOTOBHOCTB K TPYAY, OCO3HaHUE IIEHHOCTH MacTepCTBa, TPYJAOI00HE;

TOTOBHOCTh K AaKTUBHOM [I€ATEIBHOCTH TEXHOJOTMYECKOM U COLMAIbHOM HaANpaBIE€HHOCTH,
CHOCOOHOCTh HHUIIMUPOBATD, TIJIAHUPOBATH U CAMOCTOSITENILHO BBIMOIHSITH TAKYIO ASSITENbHOCTD;

MHTEPEC K pa3audHbIM cepaM NpohecCHOHATBLHON NesSTEIbHOCTH, YMEHHE COBEPIIATh OCO3HAHHBIN
BbIOOD Oynyieit npoeccuu 1 pean30BbIBaTh COOCTBEHHBIE )KU3HEHHbIE TJIaHBI,

TOTOBHOCTb U CIIOCOOHOCTH K 00pPa30BaHUIO M CaMOOOPA30BaHMIO HA MPOTSIKEHUU BCEH KHU3HH;

7) 3K0I0TMYECKOr0 BOCTIMTAHUSA:

9KOJIOTMUYECKHU 11e1ec000pa3HOe OTHOLIEHHE K MPUPOJE KaK MCTOYHUKY JKU3HHU Ha 3emiie, OCHOBE €€
CYLIECTBOBAHMSI;

MOBBIIIIEHUE YPOBHS YKOJOTHYECKONW KYIbTYpBI: IPHOOPETEHUE OMbITA MJIAHUPOBAHUS MOCTYNKOB U
OLICHKU UX BO3MOXHBIX TIOCIIEICTBUN JIJIs1 OKPYXKAIOLEH Cpebl;

0CO3HaHUeE TN100aIbHOI0 XapaKkTepa 3KOJOTHYECKUX MPOo0sieM U MyTeil UX pelIeHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpHOOpEeTaeMble MpU H3YYEHHH OWOJIOTMM 3HAHUS W YMEHUs Npu
pelnieHnr npo0ieM, CBI3aHHBIX ¢ PAIMOHATBLHBIM IIPUPOIOTIOIH30BAaHHEM (COOII0OIEHUE TTPABIIT TIOBEICHHUS
B MPUPOJIE, HAMPABICHHBIX Ha COXpPAaHEHUE PABHOBECUSI B JKOCHUCTEMAaX, OXpaHy BHJIOB, 3KOCHCTEM,
ouocdepsl);

AKTUBHOE HENpPUATHE JEUCTBUM, NMPUHOCAIIMX BpEI OKPYXKAIOMIEH NPUPOIHOU Ccpele, YMEHHE
MPOTHO3UPOBATh HEONATOMPHATHBIE HKOJIOTHYECKUE TIOCIEACTBUS MPEANPUHUMACMBIX JCUCTBUNA |
MpeA0TBpaIIaTh UX;

HaJM4Ue PA3BUTOIO 3KOJOTMYECKOIO MBILIUIEHUS, YKOJIOTMYECKON KYJIbTYpPBI, ONBITA JESITEIBHOCTU
9KOJIOTMYECKON HAIpPABJICHHOCTH, YMEHHS PYKOBOJICTBOBATHCS UMM B ITO3HABATEIBHONW, KOMMYHUKAaTUBHOU



U COUUAIbHOM TMpakTUKE, TOTOBHOCTH K YYacTHIO B NPAKTHUYECKON JESATENbHOCTH 3KOJIOTUYECKOU
HaIpPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 O3HAHUS:

c(hOPMHUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMECHHOMY YPOBHIO Pa3BUTHS HAYKU H
OOIIECTBEHHOM MPAaKTHUKU, OCHOBAHHOTO HA JIMAJIOre KYJbTYp, CIOCOOCTBYIOIIEIO OCO3HAHUIO CBOETO MECTa
B [IOJIUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHMUE SI3IKOBOM M YMTATEJIBCKON KYJIBTYpPhl KaK CpPEACTBA B3aUMOJACHCTBUS MEXIY
JIIOJIBMH U TIO3HAHUS MUPA;

MOHUMaHHE cel(PUKU OMOJIOTUU KaK HayKH, OCO3HAHUS €€ poiu B (OPMUPOBAHUH PALIMOHAIBHOTO
HAyYHOTO MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO MpEACTaBICHUS 00 OKpYy)KarollleM MHUpE Kak O €IMHCTBE
MPUPOJBI, YETOBeKa W OOIIeCTBa, B IMO3HAHWU MPHPOJHBIX 3aKOHOMEPHOCTEH W pEIIeHUU MpodsieM
COXpaHEHUs MPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAYMMOCTH OHOJIOTHHU JUIS COBPEMEHHOW NMBHIM3ALMU: OOECIeueHUs HOBOTO
YPOBHS Pa3BUTUS MEIUIMHBI, CO3JJaHHE MEPCHEKTUBHBIX OMOTEXHOJOTUHM, CIIOCOOHBIX peliaTh pecypcHbIe
MpoOJIeMBI Pa3BUTHS YEIOBEUYECTBA, TMOWCKA MyTEH BBIXOJA M3 TJIOOATBHBIX IKOJIOTHUYECKUX MPOOJIeM H
obecriedeHus rnmepexoaa K yCTOHIMBOMY Pa3BUTHIO, PAIIMOHATEHOMY HCITOJI30BAHUIO TIPUPOTHBIX PECYpCOB
1 (OPMHUPOBAHUIO HOBBIX CTaH/IAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJYyYEHUH OMOJOTHYECKUX 3HAHWUW B LIEJSAX MOBBIIIECHUS OOLIEH KyIbTYpHI,
€CTECTBCHHO-HAYYHON IPAMOTHOCTH, KaK COCTaBHON YacTH ()YHKIIMOHAILHON IPaMOTHOCTH OOYYaOIINXCs,
dbopMupyeMOii Py N3ydeHUN OHOJIOTHH;

MMOHMMAaHHUE CYIIHOCTH METOJOB IMO3HaHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH
UCIIONIb30BaTh MOJy4YaeMble 3HAHMUS /I aHalu3a U OOBSICHEHUS SBJICHMM OKpPYKalOLIEro Mupa u
MPOUCXOAAINX B HEM U3MEHEHUM, YMEHHUE JIeIaTh 000CHOBaHHBIC 3aKIIIOUEHUS Ha OCHOBE HAyUHBIX ()aKTOB
Y UMEIOIIMNXCS TAHHBIX C IEIBI0 MOTYYEHUS JOCTOBEPHBIX BHIBOJIOB,;

CIOCOOHOCTh CAMOCTOSATENBFHO HCIIOJIb30BaTh OHOJOTHYECKHE 3HAHWS ISl pEHIeHHUs MpoOJieM B
peaNbHBIX KU3HEHHBIX CUTYAIUX;

OCO3HaHWE IIEHHOCTH HAy4YHOW JIEATEIbHOCTH, TOTOBHOCTh OCYIIECTBIATh MPOCKTHYIO U
HCCIIE0BATENbCKYIO ICSTEHHOCTh MHAUBUIYAIBHO U B TPYIITIC;

TOTOBHOCTh U CIMOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHHIO M CamMO00pa30BaHUIO, K aKTHUBHOMY
MOJIYYEHHUIO HOBBIX 3HAHUH MO OMOJOTHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSIMH.

METANPEJMETHBIE PE3YJIbTATHI

MeranpeameTHbIe pe3yiIbTaThl OCBOCHHS Y4eOHOro mpeamera «bHOTOTHs» BKIIOYAIOT: 3HAYMMBIC
st GOPMHUPOBAHUS ~ MHUPOBO33PEHUS]  OOYYAIONIUXCS ~ MEKIUCIHUIUIMHAPHBIE  (MEXKIIPEIMETHBIC)
OOIIIeHAYYHbIE TOHSATHUS, OTPaXKAIOIINE IEJIOCTHOCTh HAYYHOW KapTHHBI MHpa W CHEIU(PUKY METOI0B
MO3HAHMSI, UCIIOJIb3YEMbIX B E€CTECTBEHHBIX HayKax (BEILECTBO, SHEPIHs, SBICHHE, MPOLECC, CUCTEMA,
Hay4HbId (DaKT, TPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIIeIOBaHUE, HAOIIIOJICHHE,
W3MEPEHHE, OKCIEPUMEHT U JpPYrux), YyHUBEpcajdbHble y4ueOHBIE JEWCTBUS (TI03HABATEIbHEIE,
KOMMYHHKATHBHBIC, PETYIATUBHEIE), obecrneunBarone GopmupoBaHue (yHKIIMOHATLHOW TPAMOTHOCTU H
COLIMAJIbHOW KOMITETEHIIMM OOYyYaroMIMXCs, CHOCOOHOCTh OOYYAIONIUXCS HCIONb30BaTh OCBOCHHBIE
MEXIUCIUTIIIMHAPHBIC, MHPOBO33PEHUYECKHE 3HAHWA W  YHUBEpPCAIbHBIC Yy4eOHBIE JICHCTBUS B
ITO3HABATEJIBHON U COIIMAIBHON MTPAKTHKE.

MeTtanpeaMeTHble pe3ysbTaThl OCBOSHUS IMPOTPAMMEBI CPEIHEro o0IIero oO0pa3oBaHHs HOJKHBI
OTpaXkaTh:

OBiageHne YHMBePCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1eHCTBUSIMU:

1) 6a3oBble JJOrHYeCKHeE JAeiCTBHUS:

CaMOCTOSITENTLHO (POPMYTUPOBATEH U AKTyaIH3UPOBATH IPOOJIEMY, pacCMAaTPUBATh €€ BCECTOPOHHE;

WCIIONb30BaTh MPU OCBOGHWU 3HAHUN MPUEMBI JIOTMYECKOTO MBIIUICHHUs (aHalin3a, CUHTE3a,
CpaBHEHUs, KiaccudUKaiu, oO0OIICHHs), PACKPBIBATh CMBICT OMOJOTHYECKUX TOHATHH (BBIACIATH WX
XapaKkTepHble MPU3HAKHU, YCTAHABIUBATH CBA3HU C IPYTMMHU MOHATHSIMH);



OTpeeNATh LEIH JEATEIbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPUM HX JOCTHUKEHHS, COOTHOCHUTD
pe3yNbTaThl JEATENILHOCTH C TOCTABICHHBIMU LEISIMH;

MCIOJIb30BATh OMOJIOTUYECKUE TIOHATHS U1l O0BsICHEHUS (PaKTOB U SIBICHUH KUBOU IPUPOIBI;

CTPOUTH JIOTHUECKHE PACCYXKACHUS (MHAYKTHBHBIC, JACAYKTUBHBIC, I10 aHAJOTHH), BBIIBIATH
3aKOHOMEPHOCTH U MTPOTUBOPEUHS B paCCMATPUBAEMBIX SBIICHUSX, (POPMYIHPOBATH BHIBOABI U 3aKIIOUYCHHUS;

MPUMEHSTh CXEMHO-MO/IEIbHBIE CPECTBA JJIsl IPE/ICTABICHUS CYIIECTBEHHBIX CBA3€H U OTHOLICHH B
M3y4aeMbIX OMOJOTHYECKUX OOBEKTaX, a TAKKe MPOTHBOPEUMI PAa3HOTO POJa, BBIBICHHBIX B Pa3IMYHBIX
MH(POPMALMOHHBIX HCTOYHUKAX;

pa3pabarhiBaTh IUIaH pELIEHUS MpoOJieMbl C YYETOM aHalIM3a HMMEIOIIMXCS MaTepUaJbHBIX U
HeMaTepuaIbHBIX PECYpPCOB;

BHOCUTh KOPPEKTUBBI B JCATEIBHOCTb, OLIEHHUBATH COOTBETCTBHE PE3yJIbTATOB LIEJISIM, OLIEHUBATH
PHCKH TTOCIIEICTBUI eI TETLHOCTH;

KOOPJIUHHUPOBAThH U BBHIMOIHITH PabOTY B YCIOBUSAX PEAbHOTO, BUPTYaIbHOTO M KOMOMHUPOBAHHOTO
B3aMMO/ICHCTBUS;

pa3BUBaATh KPEATHBHOE MBIIIICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIeM.

2) 6a30BbIe HCCIEI0BATENBCKHE TEHCTBUS:

BIIQ/IETh HaBBIKAMU Y4eOHO-HCCIIEI0BATENbCKON U IPOEKTHOM NeATeIbHOCTH, HABBIKAMH Pa3peleHus
mpo06JsieM, CIIOCOOHOCTBI0O U TOTOBHOCTBIO K CAMOCTOATEILHOMY MOMCKY METOJOB PEIICHUs MPAKTUYECKUX
3a7a4, MPUMEHEHUIO Pa3IMYHBIX METOI0OB MTO3HAHUS;

WCIIOJIB30BATh PA3IMYHBIC BUABI JESATEIHLHOCTH IO MOJyYSHHIO HOBOTO 3HAHUS, €ro MHTEPIIPETAIUH,
MpeoOpa3oBaHUI0 M TPUMEHEHUI0 B YYEOHBIX CHUTYyallUsX, B TOM YHCJIE MPU CO3JAaHUH Y4EOHBIX H
COLIMAJIbHBIX MPOEKTOB;

(dbopMHUpOBATh HAyYHBIH THI MBIIIJICHHS, BJIaJIETh HAYYHOW TEPMUHOJIOTHEH, KITFOYEBBIMH TIOHSATHSIMHA
U METOJIaMH;

CTaBUTh M (OPMYJIMPOBATH COOCTBEHHBIE 3a/laud B 00pa30BaTEIbHON JESITEIbHOCTH M KHU3HEHHBIX
CUTYaIUsX;

BBISIBIIIT TIPUYMHHO-CIICJICTBEHHBIE CBS3M W aKTyaJU3UpOBaTh 3ajady, BBIABUTATh THUIOTE3Y e
peleHus, HaxXOIUTh apryMEHTHl JUIs JO0Ka3aTelbCTBA CBOMX YTBEP)KICHWU, 3a/aBaTh MapaMeTpbl M
KPUTEPUU PEIICHUS;

aHAIM3UPOBATh TMOJTYYCHHBIE B XOJ€ pEIICHUs 3aJaud pe3yiabTaThl, KPUTUYECKU OILIEHHWBATh HX
JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CHTYallHsIM, OLIEHHBATh IPHOOPETEHHBIH OIBIT;

OCYILIECTBIIATh IIEJICHANpPABIEHHBI TOMCK TMEpeHoca CpeIACTB M CIOCOOOB  JCUCTBUS B
npodeccuoHaNBbHYIO Cpeny;

YMETh IEPEHOCUTH 3HAHUS B TIO3HABATEIHHYIO M MPAKTHUECKYIO 00IaCTH )KU3HEICSTEITbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEJAMETHBIX 00IacTei;

BBIIBUTATh HOBBIE WJEH, MpeAsiaraTb OPUTHHAIBHBIC MOAXOABI U PEIICHUS, CTaBUThb MPOOIEMBI H
3aJ]auu, JOIMyCKAloIUe albTepHATUBHBIEC PELICHHUS.

3) padora ¢ ungopmanmeii:

OpUEHTHPOBATLCS B PA3IUYHBIX HCTOYHHKAX HHPOpMAIUHU (TEKCTe y4yeOHOro mocoOus, HaydHO-
MOMYJISIPHOM JTUTEpaType, OMOJIOTHYECKHUX CJIOBapsiX U CIPABOYHUKAX, KOMIIBIOTEPHBIX 0a3axX TaHHBIX, B
WNuTepHere), aHaMM3upoBaTh HHPOPMAIMIO PA3TUYHBIX BUIAOB U (QOPM MPEACTaBICHUS, KPUTUYCCKH
OLICHUBATh €€ JTOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

(dbopMynHpoBaTh 3ampoChl U MPUMEHSTHh Pa3IMYHbIE METOMbI MPHU MOUCKE U 0TOOpe OMOJIOTHYECKOM
nH(popManuy, HEOOXOAUMOM JIJIsl BBIMIOTHEHUS YIeOHBIX 3a1a4;

npuoOpeTaTh  OMBIT  HMCHOJB30BAaHUS  HMH(POPMANMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
COBEpPIICHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIIOIb30BAHUS PA3TUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSATENILHO BBIOMPATh ONTUMAIBbHYIO (GOpMY MPEACTABICHHS OHOJOTHYECKOW HH(pOopManuu
(cxempl, TpaduKH, AHArpaMMBbl, TAOIUIIEI, PUCYHKH U APYTOe);



MCIOJIb30BaTh HAy4YHBIA SI3bIK B KAaueCTBE CpEACTBa Mpu paboTe ¢ OMOIIOTHYEcKON HH(OpMAaIIUei:
MPUMEHATh XMUMHYECKHE, (PU3NYECKUEe M MaTeMaTUYeCKHe 3HAKW W CHUMBOJBI, (OpMyIbl, abOpeBHaTypy,
HOMEHKJIATYpY, UCIIOJIb30BaTh U MIPE0OPa30BBIBATh 3HAKOBO-CUMBOJIIMYECKHE CPEACTBA HATIISTHOCTH;

BJIAaJIeTh HABBIKAMU pACIO3HABAaHHUS M 3alIUThl WHPOpMalnWu, WHPOPMALMOHHOW O€30ImacHOCTH
JUYHOCTH.

OBiajeHne yHMBePCAJIbHBIMH KOMMYHHUKATHBHBIMH 1eHCTBUSIMMU:

1) o6menmne:

OCYIIECTBIISATh KOMMYHHMKALlMM BO BceX cdepax >KU3HU, aKTUBHO YYacTBOBAaTh B JUAJIOTE WIH
IUCKYCCUU MO CYIIECTBY OOCYyKZaeMol TeMbl (YMEHHE 3aJlaBaTh BOIPOCHI, BBICKA3bIBATH CYXKJICHUS
OTHOCHUTEJIbHO BBITIOJHEHUS IMpeajaraéMoil 3aayi, y4uThIBaTb MHTEPECHl U COIJIACOBAHHOCTH MO3HMIIUN
APYTUX yYaCTHUKOB JWAJIOTA WU IUCKYCCUN);

pacrio3HaBaTh HeBepOalbHBIE CPEACTBA OOLICHHS, TOHMMAaTh 3HAYCHHE COLMAIBHBIX 3HAKOB,
MIPENOCHUIIOK BOSHUKHOBEHUSI KOH(DIUKTHBIX CUTYyallil, YMETh CMSATYaTh KOH(GIUKTHI U BECTH I1EPETOBOPHI;

BIIQJIETh PA3IUYHBIMH CHOCOOaMU OOIEHUS W B3aUMOJICHCTBUS, NMOHMMATh HaMEPEHHs APYTUX
JIOCH, TPOSIBIIATh YBAXHUTEIHHOE OTHOIICHHWE K COOECETHUKY W B KOPPEKTHOH (opme (GopMynupoBaTh
CBOU BO3PaXKCHUS;

Pa3BEPHYTO U JJOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUs C UCIOIb30BAaHUEM SI3BIKOBBIX CPEJ/ICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTD:

MOHMMATh W UCIOJIB30BaTh MPEUMYIECTBA KOMAHIHOW W MHIMBUAYAJIBHOW PaOOTHI MPU PEUICHUU
OuosIorn4ecKkoil  mpoOiieMbl, OOOCHOBBIBATH ~ HEOOXOJMMOCTH  MPHUMEHEHHsS  TPYNIOBBIX  (QOpM
B3aMMO/ICHCTBUS MPU PEeLICHUH Y4eOHOM 3a1a4;

BBIOMpATh TEMATHKY M METOJIbI COBMECTHBIX JIEHCTBUH C y4ETOM OOIIMX HHTEPECOB M BO3MOKHOCTEH
Ka)X/IOTO WIeHa KOJUIEKTHBA;

MPUHUMATPH 1M COBMECTHOW NESTETLHOCTH, OPTaHU30BHIBATh M KOOPAWHUPOBATH JCHCTBHS 1O €€
JOCTH)KEHHIO: COCTABJIATh IUIaH JEHCTBUM, pacrpelesiaTh pojau ¢ Y4TOM MHEHUH Y4aCTHHKOB, OOCYXIaTh
pe3ybTaThl COBMECTHON pPabOThI;

OLIEHUBATh KAa4eCTBO CBOETO BKJIAJa M KAXKIOTO yJYacTHHKAa KOMaHABI B OOLIMHA pe3yibTaT II0
pa3paboTaHHBIM KPUTEPUSIM;

IpeJularath HOBbIE MTPOEKTHI, OLIEHUBATh UCU C MO3UIUN HOBU3HBI, OPUTUHAIBHOCTH, PAKTHYECKOM
3HaYMMOCTH;

OCYIIECTBIISITh TO3UTHBHOE CTPATETMYECKOE IOBEACHHE B pA3IMYHBIX CHUTYalHAX, HPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATUBHBIM.

OBiaieHne YHUBEPCAIbHBIMH PeryJsTHBHBIMH el CTBUAMU:

1) camoopranm3amnus:

WCTIOJIH30BaTh OMOJIOTHUECKUE 3HAHUS Ui BBIIBICHHUS MPOOJIEM W WX PEUICHHS B XU3HCHHBIX W
y4eOHBIX CUTYaIHIX;

BbIOMPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUH LIEJIEBbIE M CMBICIIOBBIE YCTAHOBKU B CBOUX JEHUCTBUSIX
Y TIOCTYIKAX MO OTHOILIEHHIO K KUBOW MPUPOJIE, CBOEMY 30POBBIO U 3/J0POBBIO OKPYKAIOIIHX;

CaMOCTOSITENTFHO OCYIIECTBISITh MO3HABATENBHYIO NESTEIHHOCTh, BBIABISTH MPOOJIEMBI, CTaBUTh W
(dbopMyIHpOBaTH COOCTBEHHBIC 337]a4ll B 00Pa30BATEIBHON EATETPHOCTH U )KU3HEHHBIX CUTYAIHSIX;

CaMOCTOSITENIPHO COCTAaBJIATh IUIAaH pEUICHHs NpoOJeMbl ¢ y4€TOM HMEIOIUXCS PECypCoB,
COOCTBEHHBIX BO3MO>KHOCTEH M MPEANOUYTCHUH;

JlaBaTh OLEHKY HOBBIM CUTYAaIHIM;

paciupsaTh paMKH y4eOHOTro NMpeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;

JieNaTh OCO3HAHHBIN BHIOOD, apIyMEHTUPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PELICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (POPMUPOBAHUIO U TMPOSBICHUIO IIUPOKON 3PYIUIMU B Pa3HbIX 001acTAX 3HAHUIA,
MTOCTOSIHHO TTOBBITIIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYPHBIA YPOBEHbD.

2) CaMOKOHTPOJIb:



JaBaTh OLIEHKY HOBBIM CHUTYaI[UsIM, BHOCUTh KOPPEKTUBHI B JIEATEIbHOCTh, OLIEHUBATH COOTBETCTBHE
PE3yNIbTATOB LIEISAM;

BIIQJICTh HABBIKAMHU TI03HABATENHLHOW pEQICKCHMH KaK OCO3HAaHUs COBEPIIAEMBIX JCHCTBUN W
MBICITUTEIIBHBIX TPOIECCOB, UX PE3yIbTATOB U OCHOBAHHM, UCTIOIL30BaTh MPUEMBI peIIeKCUU Il OLICHKH
CUTYaIluH, BBIOOpA BEPHOTO PELICHHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PELICHHUS 110 UX CHIXKEHUIO;

MIPUHUMATh MOTUBBI U apryMEHTBI IPYTUX MPU aHATU3E PE3YIbTATOB JIEATECIbHOCTH;

3) npuHATHE CeOsT M APYTrUX:

MIPUHUMATD ce0sl, IOHMUMAas CBOM HEJOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI U a@pTYMEHTHI JPYTUX IIPU aHAINU3€E PE3yNIbTaTOB ACSTEIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIMOKY;

pa3BUBATh CIIOCOOHOCTh TOHUMATh MUP C MO3UIHH APYroro 4YeJI0BEKa.

HPEIMETHBIE PE3YJIbTATBI

[IpenmetHsie pe3ynbTaThl ocBoeHus mporpamMmmbl COO mo 6uonoruu Ha 6a30BOM ypOBHE BKIIOYAIOT
crienuduIecKue st yaeOHOro npeamera «buoornsy Hay4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUH 1O
OCBOCHHIO, MHTEPIIPETAIMN U MPEoOpPa30BAHUIO 3HAHMN, BHUJBI JEATEIHHOCTH IO MOJIYYEHHUIO HOBOTO
3HAHHUA W TPUMEHEHUIO 3HAHUN B Pa3jMUYHBIX YYEOHBIX CHUTYyallUsX, a TaKKE€ B PEabHBIX >KU3HEHHBIX
CUTYaIusiX, CBSI3aHHBIX ¢ Ouonoruedd. B mporpamme mpeameTHbIE pe3ylbTaThl MPECTABICHBI MO TrojiaM
o0OydeHusl.

[IpenmerHbie pe3yibTaThl OCBOEHUS ydeOHoro mnpenmera «buonorus» 6 10 knacce IOIKHBI
OTpaXkaTh:

c(OpPMUPOBAHHOCTH 3HAHUH O MECTE U POJIM OMOJIOTUU B CUCTEME HAyYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B (JOpPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTUHBI MUPA U HAYYHOT'O MHUPOBO33PEHHUSI, O
BKJIQJIE POCCHMCKUX U 3apyOeKHBIX YYEHBIX-OMOJOTOB B pa3BUTHE OWOJOTHH, (YHKIIMOHATHHOMN
TPaMOTHOCTH Y€JIOBEKA JIJIsl PEIICHUsI )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COAEpKaHHE OMOIIOTUYECKUX TEPMHUHOB M MOHSTHIL: JKU3HB, KIETKA, OPTraHHU3M,
MeTabonmu3M (0OMEH BeIIeCTB W TPeBpalleHHe JHEPrhH), TOMeOocTa3 (CaMOperyisius), YpOBHEBas
OpraHM3alys >KUBBIX CHUCTEM, CaMOBOCIIPOM3BEACHHE (PETPOIYKIHs), HACIEICTBEHHOCTh, U3MEHYUBOCTb,
POCT U pa3BUTHE;

yMEHHE M3JIaraTh OMOJOTHYECKHe Teopuu (KIETOYHas, XPOMOCOMHAs, MYyTAallMOHHAs, IEHTpaIbHas
norMa MoJekynsipHon Ouororum), 3akonbel (I. Mennens, T. Moprana, H. . BaBunosa) u yuenus (o
LIEHTpax MHOrooOpa3usi U MpOUCXOXKIEeHUs KyabTypHbIX pacTteHuit H. U. BaBuiosa), onpenensiTs rpaHULIbI
WX IPUMEHUMOCTH K )KHBBIM CHCTEMAaM;

YMEHHE BIAJeTh METOJAAMH HAYYHOTO TMO3HAHUS B OHMOJOTHU: HAOMIOJEHHE W OIMHCAaHUE >KUBBIX
CHCTEM, TIPOIIECCOB U SBICHUH, OpraHU3aIusl U IPOBEACHHE OMOJIOTHYECKOTO IKCIIEPUMEHTA, BBIABIKEHUE
TUTIOTE3bI, BBISBICHUE 3aBHCHMOCTH MEXIY HCCIENYEMbIMU BEIWYMHAMHU, OOBSCHEHHE TOJYyUYCHHBIX
pe3yIbTAaTOB, WCIIOIB30BAHHBIX HAYYHBIX TOHSATHH, TEOPUH M 3aKOHOB, YMEHHE JeJaTh BBIBOABI Ha
OCHOBAHHH MOJYYEHHBIX PE3YyIbTaTOB;

YMEHUE BBIICIATh CYLIECTBEHHbIE NPU3HAKM BUPYCOB, KIETOK MPOKAPUOT U  DYKAPHOT,
OJTHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHM MIPOIECCOB: OOMEHa BEHIECTB U
MIPEBpALICHHs SHEPTUU B KJIETKE, (POTOCHHTE3a, IUIACTUYECKOT0 U 3HEPreTHYeckoro oOMeHa, XeMOCHHTE3a,
MHUTO3a, MEH03a, OTUIOJOTBOPEHHUS, PA3MHOXKEHHUS, NHIUBUIYaAJIbHOTO PA3BUTHUsSI OpraHnu3Ma (OHTOTeHE3);

YMEHHE MPUMEHSTHh MOJTYYCHHBIC 3HAHUS I OOBSICHEHUS OMOJOTMYECKHX IMPOIECCOB U SBICHUM,
JUIS TIPUHSTHS NMPAKTUYECKUX PEIIeHUH B TMOBCEIHEBHOM JXKM3HMU C IIeNbl0 obecrieueHus: 0e30MacHOCTH
CBOETO 3/I0POBbS U 37I0POBbSl OKPYKAIOLIUX JIIOJCH, COOMIOJEHUS HOPM TIpPaMOTHOTO IOBEICHHS B
OKpy>Kalolel IpUupoaHOi cpele, MOHMMaHuEe HEOOXOJMMOCTH MCIOIb30BAHUS JTOCTHKEHUNH COBPEMEHHON
OMOJIOTHH U OMOTEXHOJIOTHH JIJIsl pallMOHATFHOTO MPUPOIONOIBE30BAHUS;



YMEHHE peliaTh 3JIEMEHTapHble T'€HETUYECKHE 3a/ladyl Ha MOHO- W JTUTHOpPHAHOE CKpElIMBaHHE,
CIICTVIEHHOE HAacJIeJOBaHHE, COCTaBJIATh CXEMbl MOHOTHMOPHIHOIO CKpPELIMBaHUS MJs TMpeAcKa3aHus
HACJICIOBAHMSI IPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBITIOIHATH JTAOOPATOPHBIE W TPAKTHYECKHWE padOThI, COOMIOAATh MpaBWia MpU padoTe C
y4eOHBIM U 1a00paTOPHBIM 000PYAOBaHUEM;

yYMEHHE KPUTHUYECKH OLICHUBATh U HWHTEPIPETHPOBATh MH(OPMALNIO OHOJIOTHYECKOr0 COIepKaHus,
BKITIOUAIOIIYIO TICEBIOHAYYHBIC 3HAHUS W3 PA3IMYHBIX HCTOYHHKOB (CpEICTBAa MacCOBOW HMH(OpMAIWH,
HAyYHO-TIOMYJISIPHBIE MaTEpHalbl), ITHYECKHE AacCIEeKThl COBPEMEHHBIX WCCIEAOBaHUNW B OHOJIOTHH,
MEAUINHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NMUCHMEHHBbIE U YCTHBIE COOOILEHHUs, 00001as OHOIOTHYECKYIO
UH(OPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HCIIOIH30BaTh MOHSATHIHBIN anmapaT OUOIOTHH.

[IpenMeTrHbIe pe3ynbTaThl OCBOEHUs ydeOHOro mnpeamera «buonorus» 6 11 Kaacce TOMKHBI
OTpaXkaTh:

c(OpPMHUPOBAHHOCTh 3HAHUN O MECTE€ U POJIM OMOJIOTHUU B CHCTEME HAyYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B (QOPMHUPOBAHUH COBPEMEHHOHN €CTECTBCHHO-HAYYHON KAPTUHBI MUPA M HAYYHOTO MUPOBO33PEHUS, O
BKJIAJIC POCCHUCKHX M 3apyOeKHBIX YYEHBIX-OHMOJIIOTOB B pa3BUTHE OHOJOTUH, (DYHKIMOHAIBLHOM
IPaMOTHOCTH 4YeJIOBeKa JIJIsl pelIeH sl )KU3HEHHBIX 33]1a4;

YMEHHE PacCKphIBAaTh COAEPKaHNE OMOIOTUYECKUX TEPMUHOB U MOHATHI: BUJ, MOMYJISIIHS, TeHOPOHS,
IBOJIIOLIHSI, BIDKYITUE CHIIBI ((DaKTOPBI) IBOJIONNH, MPUCIIOCOOICHHOCTh OPTaHM3MOB, BUI000pa30BaHUE,
IKOJIOTHUECKHE (DAKTOPBI, JKOCHCTEMa, WPOAYIEHThI, KOHCYMEHTBI, PEAYIEHTBI, IENU IUTAHHSI,
9KOJIOTMYECKas MupamMuia, OuoreoreHos, buocdepa;

YMEHHME u3Jarath OHOJOrHYecKkue TeopuH (dBononuoHHas teopus Y. JlapBuHA, CHHTETHYECKas
TEOpHsI SBOJIONNM), 3aKOHBI W 3aKOHOMEpHOCTH (3apoabiiieBoro cxoactBa K. M. Bboapa, uepemoBanus
TJIaBHBIX HampaBieHuil u myrei sBomtonun A. H. CeseprioBa, yuenus o 6uochepe B. U. Bepnaackoro),
OTIPEETISATH TPAHUIIBI UX TPUMEHUMOCTH K )KMBBIM CHCTEMaM;

yYMEHHE BIAJeTh METOJAaMH HAY4YHOTO MO3HAHUS B OMONOTMU: HAOIIOJIEHWE W OMHCAHHUE KUBBIX
CHCTEM, TIPOIIECCOB U SIBIICHUH, OpraHU3aIusl U MPOBEJACHUE OMOJIOTHIECKOTO SKCIIEPUMEHTA, BBIJIBIDKCHUE
TUIOTE3bI, BBISABICHUE 3aBUCUMOCTH MEXKIY HCCICAYEMbIMH BEIUYHHAMH, OOBSCHCHHE ITOJYICHHBIX
pE3yNbTaTOB, WCMOIb30BAHHBIX HAYYHBIX MOHSATHI, TEOPHH M 3aKOHOB, YMEHHE JAeNaTh BBIBOJBI Ha
OCHOBaHUU TOJTYyYEHHBIX PE3YJIbTATOB;

YMEHHE BBIJCIATh CYIIECTBEHHBIC TPHU3HAKA CTPOCHHUS OWOJIOTHYECKUX OOBEKTOB: BHJIOB,
MOMYJISIIIAKA, TPOAYIIEHTOB, KOHCYMEHTOB, PEIyIICHTOB, OHOTCOIICHO30B M JKOCHCTEM, OCOOCHHOCTH
MIPOILIECCOB: HACJIe/ICTBEHHOM W3MEHUYUBOCTH, €CTECTBEHHOT'O otOopa, BUI000pa30BaHUA,
MPHUCTIOCOOJICHHOCTH OPTaHU3MOB, JCUCTBUS YKOJIOTHUECKUX (PaKTOPOB HA OPTaHU3MBI, IEPEHOCA BEIIECTB
M TIOTOKa DSHEPrUM B DSKOCHUCTEMAaxX, AHTPOIOTCHHBIX HW3MEHEHHH B HSKOCHCTEMax CBOEH MECTHOCTH,
KpyroBOpOTa BELIECTB U OMOT€OXUMUYECKUX LIMKIIOB B Ouocdepe;

YMEHHE MPUMEHSTHh MOJIYYCHHbIE 3HAHUS I OOBICHEHUS OMOJOTMYECKHX MPOIECCOB U SBICHUM,
JUIS TIPUHATHS TMPAKTUYECKUX PEIIeHUH B TOBCEIHEBHOW JKM3HMU C IIENbI0 oOecrieueHus 0e30MacHOCTH
CBOETO 3JIOPOBbS W 3J0POBBS OKPYKAIOIIUX JIFOJCH, COOJIOJICHUST HOPM TI'PaMOTHOTO ITOBEACHHS B
OKpY KaloIel MpUPOIHON cpene, MOHMMaHUe HEOOXOIUMOCTH MCIOJIb30BaHUS JOCTHKEHH COBPEMEHHOU
OMOJIOTHH I PalMOHAIBLHOTO MPUPOAOIOIB30BAHUS;YMEHHE pEIIaTh dSJIeMEHTapHble OHWOIOTHYECKUe
3a/laud, COCTAaBJSTh CXEMBI IEPEHOCa BEMIECTB M DSHEPrUU B JKOCHCTEeMax (IeMH MUTAHUS);YMEHHE
BBITIOJIHATEH JTA0OPATOPHBIE W TPAKTUYECKHE PAOOTHI, COOJIOIATh MpaBWiia NpH padoTe ¢ y4eOHBIM H
1abopaTopHBIM 000pY/AOBaHUEM;YMEHHE KPUTUYECKU OIEHMBATh M HMHTEPIPETUPOBATH HH(OPMALINIO
OMOJIOTMYECKOTO COJACPIKAHMS, BKIIOYAIONIYIO IICEBJOHAYYHBIE 3HAHUS W3 PA3IUYHBIX HCTOYHHUKOB
(cpenctBa MaccoBod WH(OpPMAIMK, HAYYHO-TIOMYJSIPHBIE MAaTepuaibl), paccMaTpUBaTh TIIOOATBHBIC
AKOJIOTUYECKHE TMPOOJEMBbl COBPEMEHHOCTH, (OPMUPOBATH 1O OTHOIICHHIO K HHUM COOCTBEHHYIO
TTO3UIINIO; YMEHUE CO3/1aBaTh COOCTBEHHBIE MMMCHMEHHBIE M YCTHBIE COOOIIEHUs, 00001Ias OMOJIOTUYECKYIO
MH(OPMALIHIO U3 HECKOJIBKUX UCTOYHHUKOB, TPAMOTHO HCIOJIb30BaTh MOHATHITHBIN anmnapaT OUOIOTHUH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoaundyecTBO 9acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne /i Konrpoabnbsie IIpakruueckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bubmuoreka [JOK
! brosoris kax Hayka 2 05 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
2 XK 1 1
HIBBIC CHCTENBL I X Oprafusatutt https://m.edso00.ru/7f41¢c292
3 XUMUUYECKUN COCTAaB U CTPOEHUE KIIETKU 8 1 bubmorexa HOK
P https://m.edsoo.ru/7f41c292
4 JKusuenesaTeIbHOCTE KIETKH 6 1 bubmorexa [JOK
s https://m.edsoo.ru/7f41c292
5 PasMHOkKEeHME M MHIMBUAYAIBHOE PA3BUTHE 5 1 bubnnorexa [HOK
OpPraHUu3MOB https://m.edsoo.ru/7f41¢c292
HacnencTBeHHOCTS U HI3MEHUYHUBOCTD bu6nmoreka [JOK
6 8 1 15
OpraHHW3MOB https://m.edsoo.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnuotexa [JOK
OMOTEXHOJIOTUU https://m.edsoo0.ru/7f41c292
bu6mmoreka [IOK
P 1
8 C3CPBHOC BpeMA https://m.edso00.ru/7f41c292
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 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 KUIIACC

KosuuecTBO 4acos DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM (mudpossbie)
Ne n/n Konrpoubusie IIpakTuueckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bubmuoreka [JOK
1 1 1
OBomOIHORHAs GHONOrUS 9 https://m.edsoo.ru/7f41cc74
5 BoO3HUMKHOBEHME U pa3BUTHE )KU3HU Ha 9 1 05 bubnnorexa [HOK
3emie ' https://m.edsoo.ru/7f4lcc74
3 Opra"uusMel 4 OK aromas cpena 5 1 1 bubmorexa [IOK
p PYatota cpei https://m.edsoo.ru/7f41cc74
buo OK
4 Coo0111ecTBa U HKOIOTHYECKUE CUCTEMBI 9 1 h':'[IpSJ,I:I;I/?T:.GeI:lS(IJ_f).ru 17§41cc74
5 PesenBHOE Bbe ) bubmuorexa [JOK
BHOE BpEMS
P p https://m.edsoo.ru/7f41cc74
OBHIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 4 2.5



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

INOYPOYHOE IIJTAHUPOBAHUE

10 KJIACC
KounyecTBo 4yacoB Jara JIeKTPOHHBbIE U(PPOBHIE
Nen/m | Tema ypoka Kourpoabnsie IIpakruueckue o0pa3oBaTe/ibHbIE
Bcero H3YYeHUs
padoThbI padoTbI pecypcbl
bu6mmoreka [IOK
1 buonorus B cucteme Hayk 1 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
MeTo/1p1 TO3HAHUS )KUBOW TPUPOIBI.
5 [IpakTuueckas padorta Ne 1 1 05 bubnnoreka [JOK
«Mcnosp30BaHne pa3IHYHbIX METOIOB IIPH ' https://m.edso0.ru/863e6122
M3Y4YEHUH OMOJOTUYECKIX 00BEKTOBY
3 buonornueckue cuCTeMsl, IPOLECCH U UX 1 bubnnorexa [HOK
U3yUYCHUE https://m.edso0.ru/863e6564
4 XuMUYeCKui cocTaB KiIeTKu. Boga u 1 bu6mmoreka [IOK
MHUHEpaJIbHBIC COJIU https://m.eds00.ru/863e674e
5 benxu. Coctas u cTpoeHue 0enkoB 1 bubmorexa IOK
https://m.edso0.ru/863e6b72
depMeHThl — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas padora Ne 1
6 «M3yueHne KaTaIMTHYECKONH aKTUBHOCTH 1 0.5 bubmorexa IOK
https://m.edso0.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMUIa3bl WIH
KaTasas3bl)»
bu6mmorekxa [IOK
! S CEORRE e 1 https://m.eds00.ru/863e6870
bu6mmorekxa [IOK
8 Hyxnenmorste kncnotst. ATS 1 https://m.eds00.ru/863e6d5¢c
9 Hcropus u MmeToabl U3ydeHUs KIETKH. 1 bubnmnoreka [JOK

Knerounas TCOpHUA

https://m.edso0.ru/863e6e88



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
https://m.edsoo.ru/863e6e88

10

Kierka kak OCJIOCTHAA )KHUBasi CUCTEMA

CtpoeHue 3yKapuOTHYECKON KIIETKHU.
JlaGopaTtopHas pabota Ne 2 «M3yuenue
CTPOCHHMSI KJIIETOK PACTEHUH, )KUBOTHBIX,

bu6mmoreka [IOK

11 OHBOB 1 GAKTEDII O MIKDOCKOLOM Ha 0.5 https://m.edso0.ru/863e6ff0
p p A p https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIpENapaTax u ux
OTIMCAHUE»
bu6mmoreka [IOK
12 06 0
MEH BEILECTB WM METADOIHIM https://m.edso0.ru/863e766¢
bubmuorexa [JOK
13 dotocmrres. Xemocurres https://m.edso0.ru/863e7c98
bu6mmoreka [IOK
14 i
DHepreTiieckiii oOmeH https://m.edsoo.ru/863e7aae
’KuszneHHbIN IUKI KICTKHU. [leneHue
.M . JIab 6ota Ne 3
15 2126:61(;0 CI:I’II:I(;gMI/I:O?(,)BI,) aBTIZ)JI;):TTaEaK:}’f‘jHKa 0.5 bubnnorexa LIOK
a ' https://m.edso0.ru/863e7dc4
KOpEIIKa JTyKa Ha TOTOBBIX
MHUKpOIIpernapaTax»
16 buocunres 6enka. Peakuus MaTpuuHOro bubnuoreka [IOK
CHHTE3a https://m.edso0.ru/863e796e
17 Tpancasauus — OUOCHHTE3 OeIKa bubmorexa LIOK
parciBi OCHIHTES BE https://m.edso0.ru/863e796e
bu6mmoreka [IOK
1 H —
8 CIIICTOUHBIC (JOPMBI AH3HH — BUPYCEI https://m.eds00.ru/863e7540
bubmuorexa [JOK
19 ®opMbI pa3MHOKEHHUSI OPTaHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
. bu6mmoreka [JOK
20 Meiios https://m.edso00.ru/863e7f4a
21 OO6pa3oBaHue U Pa3BUTHE MTOJOBBIX KJIETOK. 05 bubnuotexa [JOK

OmnonorBopenue. JlabopaTtopHas pabota Ne

https://m.edso0.ru/863e81b6



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
https://m.edsoo.ru/863e81b6

4 «3y4yeHne CTpoeHHs MOJIOBBIX KJIETOK Ha
rOTOBBIX MUKpOIIpenapaTax»

22 NHnuBuayanpHOE pa3BUTHE OPTraHU3MOB bubmmorexa LIOK

https://m.eds00.ru/863e8436

93 I'eneTnka — Hayka 0 HaCJIE€ICTBEHHOCTH U bubmumoreka [IOK
U3MEHUYUBOCTH https://m.eds00.ru/863e86f2

24 3aKOHOMEPHOCTU HACIEAOBaHUS bubnmoreka [JOK
NPU3HAKOB. MOHOTHOPHIHOE CKPELIMBAHUEC https://m.eds00.ru/863e8878
JluruOpuHOE CKpeIuBaHue. 3aKOH bu6mmoreka [IOK

25
HE3aBUCHMOI'0 HACJIEJOBAHUS IIPU3HAKOB https://m.eds00.ru/863e89a4
CuersieHHOE HaclIeZIOBaHUE IPU3HAKOB.

JlaGoparopHuas padora Ne 5 «3ydueHue
26 pCSYJ'II:I):TaTI())B M:Hom(ipm[Horo I/)I,II 0.5 bubmorexa LIOK
https://m.eds00.ru/863e8c60
TUTUOPUIHOTO CKPELIUBAHUS Y APO30PUIBI
Ha TOTOBBIX MHKpOIIperiapaTax»

97 I'enetuka nomna. HacnegoBanue npu3Hakos, bubnnoreka [JOK
CLIEIJIEHHBIX C IIOJIOM https://m.edso0.ru/863e8c60
N3menuuBocts. HenacnencrsenHas
M3MEHYUBOCTH. JlaboparopHast pabota Ne 6.

N3ydyenne MmonudukanmoHHoOM bubnnoreka [JOK

28 0.5
WU3MEHYMBOCTH, TOCTPOCHHUE https://m.edso0.ru/863e8efe
BapHAIIOHHOTO PsAJa U BApUAIIHOHHOM
KPUBOI
HacnencreeHnHas N3MEHYUBOCTE.

29 JlabopaTtopHas padota Ne 7. «Ananu3 05 bubnuorexa [JOK
MYTaIUi y Jp0o30QHIbI Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MUKpOTpernaparax»

bu6mmorexa [IOK
30 Petieritka wesosexa https://m.eds00.ru/863e8d78
31 O06006menue mo reme «HacneacTBEHHOCTD U

HU3MCHYUBOCTb OPTraHU3MOB»



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
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78

bubmuorexa [JOK

32 Cenekuus kaK HayKa i Ipolece 1 https://m.edsoo.ru/863e9214
33 MeTo/ibl U JOCTUKEHUSI CEJICKIIMU PACTECHUI 1 bu6mmoreka [IOK
1 )KHBOTHBIX https://m.edso0.ru/863e9214
34 buoTtexHoorus Kak oTpacib MPOU3BOJICTBA 1 Bu6mmorexa LIOK
https://m.edso0.ru/863e9336
OBHIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME



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

11 KJTACC

KoauuecTBO 4acoB

DJIeKTpOoHHbIe U (pPOBbIE

JlaTa
Nen/m = Tema ypoka Konrpoabnbsie IIpakruueckue oOpa3oBaTe/ibHbIE
Bcero H3y4yeHus
padoThI padoThI pecypcol
1 DBOJIIONHS U METOJIbI €€ U3yUeHUS 1 bubmorexa HOK
https://m.edsoo.ru/863ea20e
5 Hcropus pa3BUTHS IPECTaBICHUNA 00 1 bu6mumoreka [IOK
ABOJTIOLIMU https://m.eds00.ru/863e9570
3 MuKpO3BOITIOIHS 1 bubmorexa LIOK
https://m.edso0.ru/863e9cle
[Tomymnsmus Kak 31eMeHTapHasi equHUIA
4 BHJIa 1 3BoMronMU. JlabopaTtopHas pabora 1 05 bubnnoreka [JOK
Ne 1 «CpaBHeHHE BHJIOB 110 ' https://m.edso0.ru/863e99c6
MOP(}OIOrHUEeCKOMY KPUTEPHIOY
5 JIBIKy1IME CUITBI (3JIEMEHTapHbIE (PAKTOPHI) 1 bubnuoreka [IOK
3BOJTIOLIMU https://m.edso0.ru/863e9da4
. bubnnorexa [IOK
6 EctectBenHblit 0TO0p U €ro popMbl 1 httos://m.eds00.ru/863e9ed0
Pe3ynbTats! 3BoIONUN:
MPUCTIOCOOIEHHOCTh OPTaHU3MOB U
7 BH1000pa3zoBanue. JlaboparopHas padota 1 05 bubnuoteka [JOK
Ne 2 «Onucanue npucmocoOICHHOCTH https://m.edso0.ru/863e9fde
opraHu3Ma u €€ OTHOCHUTEIFHOTO
XapakTepa
8 Hamnpasnenus u myTd Makpo3BOJIIOLUU 1 bubmuoreka [IOK
HeoOpatumMocTh 3BOIIOIUH https://m.edso00.ru/863e9cle
9 O06o001u1eHre TeMbI «DBOJIIOLMOHHAS 1 1
OHOJIOTHS.
10 Ucropwus sxu3nn Ha 3emiie 1 METObI €€ 1

U3Y4YCHUS



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

I'umore3sl MPOUCXOKACHUA )KU3HU HA

bubmuorexa [JOK

1 3emie https://m.eds00.ru/863ea5a6
12 PazBuTue xu3Hu Ha 3emMJie 110 Hpam U bubmuorexa [JOK
epruoIaM https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaITbI BOTIOIUU
ACTUTEIFHOTO U KUBOTHOTO MHpA.
13 pHpaKTI/I‘ICCKaSI paborta Ne 1 «I/IsyII)IeHI/Ie 05 bubmmorexa LIOK
9 https://m.edsoo.ru/863ea8bc
HCKOIMAEMbIX OCTaTKOB PAaCTEHUI U
KUBOTHBIX B KOJUICKIIHSIX)»
14 CoBpeMeHHasl cucTeMa OpraHu4ecKoro bubnuorexa [JOK
Mupa https://m.edsoo.ru/863ea48e
bu6mmoreka [IOK
15 DBOJIIOIHS YeJIOBEKa (aHTPOTIOTEHE3) https://m.eds00.ru/863eac2c
16 JIBmoxymiue cuibl (PaKTopsl) bubnnoreka [JOK
aHTpOIIOreHe3a https://m.edsoo.ru/863ead44
17 OcHOBHBIE CTaIUU IBOJIOLUHU YETIOBEKa
18 YenoBeueckue packl ¥ MPUPOIHBIE bubnnoreka [JOK
aJlanTanuy 4eroBeka https://m.edso0.ru/863eaea2
19 O6o006menue o Teme «Bo3HUKHOBEHHE U
pa3BUTHE KU3HU HA 3eMIIe»
20 DKooTHs Kak HayKa
Cpenpbl 0OUTaHMS U HKOJIOTHYECKUE bubnmnoreka [JOK
21
baxTopsI https://m.edsoo.ru/863eafec
Abunornueckue gaxtopsl. JlaboparopHas
pabota Ne 3. «Mopdomoruueckue
99 0COOCHHOCTH PACTCHHI U3 PA3HBIX MECT 0.5 bubnmoreka [JOK
oburanusy». Jlaboparopuas padota Ne 4. https://m.edso0.ru/863eb10e
«BrsiHAE CBETa HA POCT U Pa3BUTHE
YEpPEHKOB KOJIEYyCa»
23 buotnueckue hakTopsl bubnuorexa [IOK



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

https://m.edso0.ru/863eb348

DKOJIOTHYECKHE XapaKTECPUCTUKHU

nonyssnun. [Ipaktrudeckas padora Ne 2

24 . y 1 0.5
«[ToacuéT MIOTHOCTH MOMYISIUN Pa3HBIX
BHUJI0OB PACTEHUI»
25 Coo01ecTBa OpraHu3MoOB — OHOIIEHO3 1 ﬁgg:j/(r::;asi?}lfm 63eh46a
bubnmoreka [JOK
26 DKOJIOTUYECKHE CHCTEMBI (3KOCHCTEMBI) 1 https://m.e dsg).ru 1863eb46a
21| Oeoronmecsas mupanan, Coohorsa 1 Brbmorer LLOK
sxocuctem, CyKiecens https://m.edsoo.ru/863eb5fa
08 [Ipupoanbie U aHTPONIOTEHHBIE 1
9KOCHCTEMBI
O6o06menne TemMbl «OpraHu3MbI 1
29 OKpY>Karoias cpeza 1
30 buocdepa — rinobdanpHas 3xocucTeMa 1 bubnnoreka [JOK
3emin https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubnmnoreka [JOK
onochepsr https://m.edso0.ru/863ebd16
32 YenoeuecTBo B Orochepe 3emnu 1
33 CocymiecTBoOBaHHE MPUPOJIBI U 1 bubnuorexa [JOK
YeJI0BEeYeCcTBa https://m.edsoo.ru/863ebale
34 O606mmenue Tembl «Coob1IecTBa u 1
IKOJIOTHYECKUE CUCTEMBD)
OBIIEE KOJIMYECTBO YACOB I1O 34 95

I[TPOTPAMME



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-METOJUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

METOAUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET






