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IHOACHUTEJBHAA 3AIINCKA

[Tpu pa3zpaboTke MpOrpaMMbI MO OHOJOTHH TEOPETUYECKYIO OCHOBY IS ONPEICICHUS
NOIXOJ0B K (OopMHpOBaHUIO cojepxkaHus ydeOHoro mnpeamera «buomorus» cocraBuiIu:
koHuentyainbHble nojoxkeHns @I'OC COO o B3auMOOOYCIOBIEHHOCTH LENEH, COIepKaHMs,
pe3ynbTatoB 00ydyeHHUs M TpeOOBaHHMM K YPOBHIO MOJATOTOBKM BBITYCKHHKOB, IOJIOKEHUS 00
o0IMX MEsIX W MPUHIUIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHEro
obmero obpaszoBanus B Poccuiickoit denepariuu, a TakKe MOJOKECHHS O crienupuke OUOJIOTHH,
e€ 3HAUYCHUWU B TIO3HAHHWH XUBOW MPHUPOABI M OOECIICYCHHH CYIIECTBOBAHUS YEJIOBEUECKOTO
oOmiectBa. CorjaacHO Ha3BaHHBIM IOJIOXKEHHSM, OINpPEAETICHbl OCHOBHBIE (DYHKIIMU MPOTpamMMBbl
1o OMOJIOTUU U €€ CTPYKTYpA.

[Tporpamma o 6uosioruu Aa€T MpeIcTaBICHUE O LENsAx, 00 00IIel cTpaTeruu 00ydeHus,
BOCIIUTAHUS W Pa3BUTUsA, OOYUYAIOIMIMXCS CpeAcTBaMH YydeOHOro mpenmera «buonorusy,
onpezenser o0s3aTeNIbHOE MPEIMETHOE COJEp)KaHHE, €ro CTPYKTYpY, paclpeaeiceHue Io
paszenaM W TeMaM, PEKOMEHIYeMYIO IOCIIeIOBATEIIbHOCTh U3YYEHHUs Y4eOHOTro marepuania ¢
Y4ETOM MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKH 00pa30BaTeIbHOrO Mpoliecca,
BO3PACTHBIX OCOOCHHOCTEH 00Yy4aroLTIXCSl.

B mporpamMe mno OuONOTMM TakXe YYMTHIBAIOTCA TpeOOBaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METANPEJAMETHBIM M MPEAMETHBIM pe3ylibTaTaM oO0ydeHuss B (OPMHUPOBAHHUU
OCHOBHBIX BHJOB yu4e€OHO-TIO3HABATEIBHOMN JEATEIbHOCTH/ydeOHBIX NEUCTBUI 00YUaIOMUXCS TI0
OCBOGHUIO COJIePIKaHUS OMOJIOTUIECKOT0 00pa3oBaHUsI.

B nmporpamme mo 6umonorum (10-11 kmaccel, 6a30BbIii YPOBEHB) peaii30BaH MPHHITUI
MPEEMCTBEHHOCTH B W3Y4YeHMH Owuonorud, Omaromaps dYeMmMy B HEH mIpocMaTpuUBaeTCs
HAIpPaBJIEHHOCTh Ha Pa3BUTHUE 3HAHUI, CBSI3aHHBIX C (OPMHUPOBAHUEM E€CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, I[IEHHOCTHBIX OpPUEHTAIMi  JIMYHOCTH, DKOJOTHYECKOTO  MBIIUICHUS,
MPEJICTAaBICHU O 370pOBOM 00pa3e >KHM3HM U OEpeXHBIM OTHOIIEHHEM K OKpYy)Karomen
npupoaHoii cpene. IlosTomy Hapsimy ¢ HM3ydeHUEM OOIMIEOMOJIOTHYECKUX TEOPHM, a Takke
3HAHUU O CTPOEHHH >KUBBIX CHCTEM PA3HOI'0 PaHra M CYIIHOCTH OCHOBHBIX IMPOTEKAIOIIUX B HUX
MPOIECCOB B TpOrpaMMe MO OWONOTHH YAENEHO BHUMAHHWE WCIOIH30BAHUIO MOJYUYEHHBIX
3HAaHUU B MIOBCEHEBHOM JKU3HU JJISl pEllIeHUs MPUKJIAJHbIX 3a/1a4, B TOM 4Kcie: TpopUiIaKTUKU
HACJICICTBEHHBIX ~ 3a00JIEBaHUN  YEIIOBEKa, MEIUKO-TEHETHYECKOrO0  KOHCYJIbTHPOBAHUS,
000CHOBaHHUS HKOJIOTHUYECKHU 11eJIeCO00pa3HOro MOBEJACHHUS B OKpYXKalollel MpUpPOAHOIl cpele,
aHaJIM3a BIMSIHHUSL XO3SWCTBEHHOW NEATEIHHOCTH YENOBEKAa Ha COCTOSHUE NPUPOIHBIX U
HCKYCCTBEHHBIX AKOCHCTEM. YCHJICHHE BHUMaHHUS K MPUKIATHOW HANpPaBICHHOCTH y4eOHOrO
npenMera «bUONIOTHS» MPOAUKTOBAHO HEOOXOIUMOCTBIO OOECIICUCHHS YCIIOBUHN ISl PEIleHUs
OJIHOM M3 aKTyallbHbIX 33/1a4 HIKOJBbHOTO OMOJIOrHYecKOro o0pa3zoBaHus, KOTOpas Mpeanoaraer
dbopMupoBaHHE Y OOYYAIOIIMXCS CIIOCOOHOCTH aJanTHPOBATHCS K W3MEHEHUSM JTMHAMUYHO
Pa3BHUBAIOIIETOCS] COBPEMEHHOTI'O MUPA.

buonorus Ha ypoBHE cpemHero obmiero oOpa3oBaHHsS 3aHMUMaeT BaxHoe Mmecto. OHa
obecrieunBaeT (HOPMHUPOBAHHE y OOYYAIONMIMXCS TMPEJACTABICHUNH O HAYYHOW KapTUHE MUDa,
pacupsieT 1 0000IIaeT 3HAHHS O KHUBOW MPUPOJE, €€ OTIMYUTENbHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3alMl M OHBOJIIOLMM, CO3AAET YCJIOBUS [UIsl: TO3HAHUSA 3aKOHOB >KUBOW MPUPOJIBI,
dbopmupoBanus (YHKIIMOHATHLHOW TPaAaMOTHOCTH, HABBIKOB 30POBOTO M Oe30macHOro odpasa
YKU3HHU, SKOJIOTUYECKOTO MBIIIIJICHUS, IEHHOCTHOTO OTHOIICHHUS K KUBOI IPUPOJE U YETIOBEKY.

Bonpmioe 3HaueHue OWONIOTHS WMEET TakKe s PEHICHUS BOCHUTATEIBHBIX W
Pa3BUBAIOIIMX 33/1ay CpeHEro ooIero oopa3oBaHus, cConuaau3anuu ooyyaromuxcs. M3ydenune
Ounonoruun obecrnieunBaeT YCIIOBUS TUIS dbopMupoBaHUS WHTEIJIEKTYalbHBIX,
KOMMYHHKAI[MOHHBIX U MH(GOPMAIMOHHBIX HABBIKOB, 3CTETHUYECKON KYJIBTYPHI, CIIOCOOCTBYET
WHTETpaIuy OMOJOTMYECKUX 3HAHUN C MPEJCTaBICHUSIMH W3 APYTUX Y4YEOHBIX MPEAMETOB, B
YaCTHOCTH, PU3UKH, XUMUH U Teorpaduu. HazpaHHble MOI0XKEHHUS O MpeAHA3HAYEHUU Y4eOHOTr0o



npeamera «bUONOTHS» COCTaBHIM OCHOBY Ul OIPENENIEHUS IOAXOJ0B K OTOOpY H
CTPYKTYPUPOBAHUIO €TO COAEP KAHUS, ITPEICTABICHHOIO B TPOrpaMMe 0 OUOJIOTHH.

OTt60p conmepkanus yueOHOTO TpeameTa «buomorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH
C MO3UIUHI KYJIbTYpPOCOOOPa3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPBIM 00y4YarOIIUecs JOIKHBI
OCBOMTH 3HAHMS M YMEHHs, 3HAUUMbIE Ui (OpMUPOBaHUS OOIIEH KyIbTYphl, ONpEAesSIoNne
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKAa B OKpY’KaIOIEeH NPUPOJHONU cpee, BOCTpEeOOBAaHHBIE B
MOBCETHEBHOM KHM3HU U MPAKTUYECKON nesTenbHOCTH. Ocob0e MeCTo B ATOW CHCTEME 3HAHUUN
3aHUMAIOT 3JEMEHTBl COJIEp’KaHus, KOTOphIe CIyKaT OCHOBOM g  (QopMHUpOBaHUS
IPEACTABICHUM O COBPEMEHHOM €CTECTBECHHO-HAy4YHOW KapTUHE MHpPa M LEHHOCTHBIX
OPUEHTANMAX JTUIHOCTH, CTOCOOCTBYIOMINX TYMaHHU3AIIUN OMOJIOTHYECKOTO 00pa30BaHus.

CTpyKkTypHpoBaHHE COJEpXKaHHUS Y4eOHOro MaTepuayjia B IporpamMme IO OHOJIOTHU
OCYIIECTBJIEHO C YYETOM NMPUOPUTETHOIO 3HAUEHUS 3HAHMM 00 OTIMYUTEIBHBIX OCOOCHHOCTSIX
JKUBOU TNPUPOABI, O €€ YPOBHEBOM OpraHM3aluyd U HBOJIOLUU. B COOTBETCTBUU C 3TUM B
CTpYKType ydeOHoro npeamera «buonorus» BbIIEIEHBI CIAEAYIOUINE COAEpKaTeIbHbIE JTUHUU:
«buonorus xkak Hayka. MeTo/Ibl HAYYHOTO MO3HAHU», «KieTka Kak OMonoruyeckas CUCTEMay,
«Opranusm Kak Ouonoruyeckas cucremay, «CuctemMa ¥ MHOrooOpazue OpraHM4ecKoro Mupay,
«OBOJIIOLINS )KUBOM MPUPOABI», « IKOCUCTEMBI U IPUCYILINE UM 3aKOHOMEPHOCTI».

Henp u3yuenuss yuebHoro mpeamera «buonorus» Ha 06a30BOM YpOBHE — OBJIAJCHHE
00y4aromKMHUCS 3HAHUAMH O CTPYKTYPHO-(DYHKIIMOHAJIBHOM OpPraHM3allMU >KUBBIX CHCTEM
pPa3HOTO paHra v NpuoOpeTeHHe YMEHUN HCIIONIb30BaTh 3TH 3HAHUS JUIsl TPAMOTHBIX JIEUCTBUH B
OTHOIIECHUH OOBEKTOB KUBOI MPHPOJIBI U PEIICHUS PA3THUHBIX )KU3HEHHBIX POOIIeM.

JlocTuxkenue 1enu u3ydeHus ydeOHoro mpenmera «buonorus» Ha 0a30BOM YpOBHE
o0ecreynBaeTCs PEHICHUEM CIeIYIOIUX 3a/1a4:

OCBOEHHE OO0YYarOIIMMHCS CUCTEMbl 3HAHUN O OHOJIOTUYECKUX TEOPHUSIX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUJIAX, CIY)KAIIMX OCHOBOH s (hOpPMHUPOBAHHS
MPEJICTAaBICHU O €CTeCTBEHHO-HAy4YHON KapTHHE MHpa, O METOAaX HAay4YHOIO TIO3HaHUA,
CTPOCHUHU, MHOT000pa3sMu M OCOOCHHOCTAX >XHBBIX CHUCTEM PA3HOTO YPOBHS OpraHU3allHH,
BBIJIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAaHUSIX B OMOJIOTHY;

¢dopmupoBaHue y 0OydaOUIMXCS MO3HABATEIbHBIX, WHTEIUIEKTYAIBHBIX U TBOPYECKHX
CIIOCOOHOCTEH B Mpollecce aHalKu3a JaHHBIX O MYTSAX Pa3BUTUS B OMOJIOTUH HAYYHBIX B3TJISIOB,
U U OIXO00B K U3YUEHUIO KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3alUy;

CTAHOBJICHHE Yy OOydJaromuxcsi oOmel KynbTyphl, (YHKIMOHAJIHLHON TPaMOTHOCTH,
pa3BUTHE YMEHHH OOBACHATH U OLICHUBATH SIBJICHUS OKPY)KAIOLIETO MHpa XKMBOH MPUPOJBI HA
OCHOBaHUU 3HAHUH U ONBITA, MOJYYCHHBIX PU U3yUYEHUU OUOJIOTHH;

dbopMupoBaHHE y OOydYaIOUUXCS yYMEHUW WILTIOCTPUPOBATH 3HAYEHUE OMOJOTHYECKHX
3HaHUW B MPAKTUYECKOW JAEATEIbHOCTH YEJIOBEKa, PA3BUTUU COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTUH U arpoOMOTEXHOJIOTHIA;

BOCIUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTH TO3HAHHS YEJIOBEKOM >KHUBON MPHUPOJIBI,
HE00X0IMMOCTH OEpEXHOT0 OTHOILICHHUS K HEH, COOTIOAEHUS STHUECKUX HOPM IIPH MPOBEICHUH
OHMOJOTUYECKHUX UCCIIEIOBAHMUIA;

OCO3HAHME LIEHHOCTH OMOJIOTMYECKUX 3HAHUM JJIs1 TOBBIIEHUS YPOBHS KOJIOTMYECKON
KYJIBTYpBI, U151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

pUMEHEHHE NPUOOPETEHHBIX 3HAHUN M YMEHUH B TOBCEJIHEBHOW XHU3HH JUIS OLIEHKU
MOCJICJICTBHM CBOEHW NEATEILHOCTH IO OTHOIICHHWIO K OKpYXKarolel cpene, cOOCTBEHHOMY
310pOBbI0, 00OCHOBAHHE U COOIIOICHUE Mep MPO(PUIAKTHKH 3a00IeBaHHH.

B cucteme cpennero obmiero oobpazoBanus «buonorusy», nzydaemasi Ha 6a30BOM ypOBHE,
ABISICTCS 00S3aTENbHBIM YUEOHBIM MHPEIMETOM, BXOJAAIIMM B COCTaB IMPEIMETHOH 001acTi
«EcTecTBeHHO-HAyUYHBIE MTPEIMETHI.

Jlnst u3ydeHust Ononoruu Ha 6a30BOM YpOBHE CpeIHEro o0Iiero o0pa3oBaHus OTBOAUTCS
68 yacoB: B 10 kiacce — 34 gaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).



COJAEP/)KAHUE OBYYEHUA
10 KUIACC

Tema 1. Bnosnorus kak Hayka.

buonorus kak Hayka. CBs3b OMOJIOTUH C OOLIECTBEHHBIMHU, TEXHUUYECKUMU U IPYTHUMHU
€CTeCTBEHHBIMH HaykaMmu, (unocodueil, STHKOH, 3CTETUKOH W mpaBoM. Posp Ouosmoruu B
dbopMHpPOBaHUK COBPEMEHHON HAy4YHON KapTHUHBI Mupa. CucTemMa OMOJOTHYECKUX HaYK.

MeTo/1p1 TO3HAHUS )KUBOW TPUPOBI (HAOIIOIEHUE, SKCIIEPUMEHT, ONTUCAHKE, U3MEPEHHE,
KJaccuukanus, MOJIETMPOBAHNUE, CTATUCTUYECKAst 00pabOTKa TaHHBIX ).

JdeMoHcTpanum:

[Toptpetsr: Y. HapBun, I'. Mennens, H. K. Konbuos, /Ix. Yorcon nu ®@. Kpuxk.

Tabmuie! U cxeMbl: «MeTOoIbI TO3HAHUS )KUBOW TIPUPOJIBI.

JlaGopaTopHble H MpaKkTHYecKue padoThbi:

[Ipaktuyeckas pabora Ne 1. «Vcmonb30BaHME pPa3lIWYHBIX METOAOB MPU H3yYCHUU
OHOJOTHYECKIX OOBEKTOB.

Tema 2. JKuBble cucTeMbl M UX OPraHU3AIHSA.

Kupbie cuctembl (OMOCHCTEMBI) KakK MpeAMET Hu3ydeHusi Omosioruu. OTIWYHE >KUBBIX
CUCTEM OT HEOPTaHUYECKOW MPUPO/BI.

CpoiictBa OwocucteM W WX pa3zHoOOpa3uwe. YPOBHHM OpraHu3aliud OHOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIETOYHBIM,  TKAHEBBIM,  OpPraHU3MEHHBIM,  MOMYISLUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTEOIICHOTHYECKHH ), OMOChHEpPHBIA.

JdeMoHcTpanum:

Tabmuubl u cxembl: «OCHOBHBIE TNPU3HAKU KU3HW», «YPOBHH OPTaHHU3AIMU KHUBOU
PUPOIBI.

O6opynoBanue: moaens mosiekybl JJTHK.

Tema 3. XuMHYecKHil COCTaB U CTPOCHHE KJIETKH.

XUMHYECKUH  COCTaB  KIETKM.  XHUMHYECKHE  DJIEMEHTBI:  MaKpOd3JEMEHTHI,
MHUKpO3JeMeHThl. Bojia 1 MuHepasibHbIE BEILIECTBA.

OyHKIMKM BOJbI M MUHEPAJIBHBIX BELIECTB B KieTke. llogaepxaHue OCMOTHYECKOTO
Oananca.

benku. CoctaB u cTpoeHue 6e1K0B. AMUHOKHUCIOTHI — MOHOMEPHI 0eKkoB. HezameHumbIe
U 3aMEHUMBIC AMHHOKUCIOTHL. AMHMHOKHCIOTHBIM COCTaB. YPOBHU CTPYKTYpPBI OEIKOBOU
MOJIEKYNbl (TIepBUYHAs, BTOPUYHAs, TPETHYHAs W 4YETBEpTUYHAs CTPYKTypa). XUMHUECKHE
cBoiicTBa OenkoB. bronoruveckue GpyHKIMNU OEIKOB.

depMeHTH — OMosormueckue Katanu3atopbl. CTpoeHne (epMeHTa: aKTHBHBIN IIEHTD,
cyocrparHas  crnenuduuHocts. Kodepmentsl. Butammubl.  Otauuust  pepMeHTOB  OT
HEOPraHMYECKUX KaTaIu3aToPOB.

VYraeBoasl: MoHOcaxapuabl (TJIIOKO3a, pubo3a W Je30Kcupub03a), JIucaxapuibl
(caxapo3a, J1akTO3a) W TMOJUcaxapuibl (KpaxMmaj, TIUKOTeH, IeJTI0J03a). buonornveckue
(GYyHKIUU YTIIEBOJIOB.

Jluruaer:  Tpurnmunepunbl, Qgocdonunuasl, crepounbl. [ uapodrbHO-THAPOGOOHBIC
cBoiicTBa. buonorndeckue ¢yHkiuu aunuaoB. CpaBHEHUE YIIIEBOJOB, OCTKOB U JUMHUAOB KaK
HMCTOYHUKOB YHEPIHH.

Hyxneunossie kucnotsl: JJHK u PHK. Hykneotuasl — MOHOMEpPBI HyKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkmun JIHK. Crpoenune m ¢ynkmum PHK. Bumer PHK. AT®: crpoenue u
byHKINN.

[utonorus — Hayka o kJerke. KiierouHas Teopus — mpuMep B3aUMOJCUCTBUS UACH U
(dakToOB B HAYYHOM MO3HAHUHU. MeTOIbI H3y4eHUS KICTKH.

Krnerka kak nenoctHas xuBas cucrema. O01ue npu3Haky KIeTOK: 3aMKHYTasi Hapy>KHas
memOpana, mosiekynbl JIHK kak reneTnueckuii anmapar, cucTeMa CHHTe3a Oerka.



Tunbl kiIeTOK: JSyKapuoTHdecKas W THpokapuoruyeckas. OCOOCHHOCTH CTPOCHHUS
MpOKapuoOTUUYECKON KieTku. KieTounas crenka 6akrepuii. CTpoeHHE SyKapUOTHIECKOW KIICTKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHOM U TPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPBl KJIETOK — KJIETOYHAs CTEHKA, MTMKOKAIHUKC, UX (YHKIIHH.
[Ina3maruueckas memOpana, e€ cBoiicTBa W (QyHKuuu. LluToruiasma u e€ OpraHOMABL.
OnnomemOpannbie opranouibl kietku: DI1C, ammapar ['omsmxu, mu3ocomsl. [lomyaBTOHOMHBIE
OpraHOWAbl KJIETKH: MHUTOXOHJAPUH, TutacTuiabl. [IpoucxokaeHue MUTOXOHAPUM U TUJIACTH.
Bunel mnactun. HememOpaHHble OpraHouAbl KJIETKU: PUOOCOMBI, KIIETOUHBIA LEHTP, LIEHTPUOIIH,
PECHUYKH, KTyTUKU. DYHKIIUN OpraHOUI0B KJIETKU. BKiltoueHus.

Anpo — perynsTopHbId eHTp KieTku. CTpoeHue sapa: siaepHas 000JI049Ka, Kapuoriazma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHcOpT BELIECTB B KIETKE.

JdeMoHcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. llIneitaen, P. Bupxos, Ix. Yorcon, O.
Kpuxk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammbl:  «PacnpeneneHne XUMHUYECKMX JJIEMEHTOB B HEXKHBOM MIPHUPOJIEY,
«PacrnpeneieHue XMMAYECKUX JIEMEHTOB B )KUBOU MIPUPOAEN.

Tabnunuer u cxembl: «llepuonuyeckas Tabnuia XMMUYECKUX 3JIEMEHTOBY», «CTpoeHHe
MOJIEKYJIBI BOJIbI», «bruocunTe3 Oenkay, «CTpoeHrne MoIeKybl 6enka», «CTpoeHue GpepMeHTay,
«Hyxnennossie kucnotel. [JHK», «Ctpoenue monexkynsl AT®», «CTpoeHne 3yKapuoTHYECKON
KIeTkn», «CTpoeHue XKUBOTHOM KIeTKn», «CTpOoeHHEe pacTUTENIbHOW KIeTKW», «CTpoeHue
MPOKAPUOTUUECKOHN KIIETKNY, «CTpOEHUE A/1pa KIETKH», «Y TIEBOABDY, «JIMIUIb.

OO6opynoBaHue: CBETOBOW MMKPOCKOI, 00OpyIOBaHME JUIsI NMPOBEACHUS HAOIIOJCHUH,
U3MEpPEHU, SKCIEPUMEHTOB, MUKPOIIpENapaTbl PacTUTENbHBIX, )KUBOTHBIX U OaKTepHaIbHBIX
KJIETOK.

JlaGopaTopHble H MpaKkTH4YecKue padoTbi:

Jlaboparopuast pabora Ne 1. «/3yueHue KaTalTUTHYECKON aKTUBHOCTH (EPMEHTOB (Ha
pUMepe aMHJIa3bl WK KaTaiaasbl)y.

JlaGopatopnass pabora Ne 2. «M3ydeHue CTpOEHHMs KJIETOK PACTEHHUH, >KUBOTHBIX MU
OaxkTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax U X OMUCAHHEY.

Tema 4. ’Ku3zHeneATeJIbHOCTDh KJIETKH.

OO6men BemiecTB, wWid MeTaboau3M. AccuMmianus (TJIACTHYSCKUM OOMEH) |
TUCCUMUIIALINSA (SHEPreTUYeCKHii 0OMeH) — IBe CTOPOHBI €AMHOTO Tpolecca MeTabonusma. Poib
3aKOHOB COXPAaHEHHUS BEUIECTB U SHEPTUU B IOHUMaHUU MeTadoIn3Ma.

Tunbr oOMeHa BemiecTB: aBTOTPO(dHBIN U rerepoTpodHblil. Ponbs dhepmenToB B 0OMeHe
BEILECTB U IIPEBPAILICHUHN SHEPTUU B KIIETKE.

®otocunte3. CBeroBas W TeMmHOBas (a3bl QorocuHTe3a. Peakmum doTtocunTesa.
DddexkTuBHOCTL (hoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3A /IS KU3HHU Ha 3emuie. Briusaue ycnoBuit
cpensl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUHU.

XeMocuHTe3. XeMOCHHTE3UPYIOIIHe OakTepuu. 3HaUYCHUE XEMOCHHTE3a ISl J)KM3HU Ha
3emuite.

DHepreTU4yeckuidi OoOMEH B  KJIETKe. PaciieruieHwe  BEIIecTB, BBIICICHUE U
AKKyMYJIMPOBAHHE SHEPTUHU B KJIETKE. DTalbl YJHEPreTudeckoro oomena. [ nukonus. bpoxkenue u
ero Buapl. KucnopogHoe okucieHHe, WIM ~ KJIETOYHOE  JbIxaHue. OKHUCIUTENIbHOE
dochopmmupoBanre. DPPEKTUBHOCTh SHEPTETUIESCKOTO OOMEHA.

Peakiun matpuunoro cuHTe3a. ['enermueckas wuHpopmanusa u JHK. Peamuzamms
TeHEeTUYecKOoi MHpopMau B KieTke. 'eHeTHUecKuil Ko M ero CBOWCTBA. TpPaHCKPHUILUA —
matpuuHbld cuate3 PHK. Tpancnsuus — 6uocunTe3 O6enka. Dranbl TpaHcasnuu. KoaupoBanue
aMHHOKHUCIOT. Pons pubocom B OnocnHTe3e Oernka.

Hexnerounwsie ¢dopmbl ku3Hu — BuUpyChl. Mcrtopus otkpeitus BupycoB (. U.
NBanoBckuif). OcoOOEHHOCTH CTPOCHHS M )KHU3HEHHOTO IHUKIAa BUpYcoB. bakrepuodaru. bonesau



pacTeHuil, >)KUBOTHBIX U YEJIOBEKA, BhI3bIBa€MbIe BUpycaMu. Bupyc umMmmyHonepuura yenoBexa

(BUY) — Boszoymurenr CIIM/la. OOpartHas TpaHCKpHUIIIUSA, peBEepTa3a W HHTErpasa.
[IpodunakTrka pacnpocTpaHeHUs: BUPYCHBIX 3a00J€BaHUH.
JdemoHcTpaumu:

IToprpetsr: H. K. Konpuos, /1. . UBanosckuii, K. A. Tumupsses.

Tabmumer u  cxembl: «Tumbel  muTaHus», «MeTtabomusm»,  «MUTOXOHAPHUIY,
«OHepreTrueckuii 0OMen», «Xmioporacty, «Dotocunrtes», «Ctpoenune [IHK», «Ctpoenue u
dbyHKIMOHUpOBaHWE TeHay, «CuHTe3 Oenka», «[eHernueckwii kom», «Bupycsm,
«baktepnodarn», «Ctpoenne wu xu3HeHHbld 1wMKn Bupyca CIIMa, Oakrepuodaray,
«Pemmukanms JJHK».

Ob6opynoBanue: monenu-ammukanuu «Y asoenne AHK u tpanckpunumsy», «buocuntes
oenkay, «CTpoeHHUE KIETKU», MoJienb cTpykTypsl JJTHK.

Tema S. PasMHOKeHHEe M HHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Knerounslii muki, wiv >KM3HEHHBIM UK KieTku. MHTepdasza m muto3. Ilpomeccsl,
npoTekaromue B uHTEepdasze. Permmukanus — peakuus marpuyHoro cunte3a JIHK. Crpoenue
XpoMocoM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. JMIUIOWTHBIA W TalUIOWIHBIA XPOMOCOMHBIC
HaOopbl. Xpomatuasl. L{uTonornueckne OCHOBBI Pa3MHOXKEHUS U WHIWBUIYaTbHOTO PAa3BUTHUS
OpraHU3MOB.

Henenne kierku — muto3. Craguu murtosa. Ilpoiiecchl, Mpoucxonsdinue Ha pa3HbIX
CTaAUsAX MUTO3a. BUOIOrM4eCcKuii CMBICII MUTO3A.

[TporpamMmmupyemMast THOETH KJISTKU — alloNTo3.

@opmbl  pa3MHOXKEHHS OpraHu3MoB: Oecmojioe U TmoioBoe. Buasl Oecnonoro
Pa3MHOXXCHHUS: JIeJICHHE HAJIBO€, TTOYKOBAHUE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oOBaHUE,
BEre€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHHMpPOBAaHME OPraHU3MOB, €0 3HAYEHUE IS
CEJIeKLIUH.

[TonoBoe pa3MHOXKEHUE, €T0 OTIIMYHUS OT OECIOIOrO.

Metiio3. Craguu meitoza. [lporeccsl, npoucxondiue Ha cTagusx Menosa. [loBexpenue
xpomocoM B Meiio3e. Kpoccunrosep. buonoruueckuii CMbICI U 3HaYE€HUE MEH03a.

I"amerorenes — mporecc 00pa3oBaHUS MOJIOBBIX KJIETOK Y KUBOTHBIX. [10JIOBBIE JKEIE3BI:
CEMEHHHMKHU U SMYHUKH. OOpa3oBaHME W PAa3BUTHE MOJOBBIX KIETOK — ramer (CIepMaTo30H,
SIMIIEKJIeTKa) — crhepMaTtoreHe3 u oBoreHe3. (OCOOEHHOCTH CTPOCHHUS —SUIEKIETOK |
criepmaro3onoB. OmnogorBopenue. [laprenorenes.

NunuBuayanpHoe pa3BuTHE (OHTOTEHE3). DMOpHOHAIBHOE pa3BUTHE (IMOPHOTEHE3).
Oranbl 3MOPHOHATIBHOTO PA3BUTHUSI Y IO3BOHOYHBIX >KMBOTHBIX: JApPOOJIEHHE, TracTpyJsLus,
opranorenes. [ToctoMOproHaNbHOE pa3BUTHE. THIBI MOCTIMOPUOHATBFHOTO PA3BUTHS: MPSIMOE,
HempsiMoe (JIMYMHOYHOE). BiusHMe cpeipl Ha pa3BUTHE OPraHu3MoOB, (AKTOPBI, CIIOCOOHBIC
BBI3BIBATH BPOXKAEHHBIE YPOJCTBA.

Poct u pazButue pacrenunii. OHTOreHe3 BETKOBOT'O PACTEHUSI: CTPOCHUE CEMEHU, CTAIUHI
pa3BUTHA.

JdemoHcTpanmnu:

Tabnuuer u cxembl: «@OpPMBI pa3MHOKEHHSI OPraHU3MOBY, «J{BOIHOE OIJIOJOTBOPEHHE Y
IBETKOBBIX pacTeHui», «BereratuBHOE pa3sMHOXKEHHE pacTeHuil», «JleneHue KIeTKH
Oaktepuii», «CTpoeHUE TMOJOBBIX KIETOK», «CTpOeHHE XpOMOCOMBI», «KIETOUHBINA UK,
«Pemmukanus JJHK», «Mutoszy», «Mehosy, «IIpsMoe u HenpsiMmoe pa3BUTHE», «l'ameToreHes y
MJIEKOMUTAIOIINX U YeNloBeKay, «OCHOBHBIE CTA/IUA OHTOTECHE3a.

Ob6opynoBaHue: MHKPOCKOI, MHKporpenapaTsl «CnepMaTo30uabl MIIEKOIHUTAOIIETO»,
«Siueknerka wmuekonuTarouero», «KapuokuHes B KJIETKax KOpEIIKAa JyKay», MarHUTHas
Moaenb-anrukamnus «Jlenenue knetkn», monens JIHK, Mmoaens MmetadazHoit XpOMOCOMBL.

JlabopaTopHble H IpaKTHYeCKHe PadoThI:

Jlaboparopnas pa6ota Ne 3. «HabOmrogeHre MuTo3a B KJIIETKaX KOHYMKA KOPEIIKa JyKa Ha
TOTOBBIX MUKPOIpETapaTax.



Jlaboparopnass pabora Ne 4. «3yueHue CTPOCHHUS TOJOBBIX KIIETOK Ha TOTOBBIX
MHUKpOTpenapaTax.

Tema 6. HacsieacTBeHHOCTh U H3MEHYHBOCTH OPraHU3MOB.

[Ipenmer m 3agaum reHeTuku. FMctopus pas3BuTHs TeHeTUKU. Posib 1muTonoruu u
SMOPHUOJIOTUY B CTAHOBJICHUH T'€HETUKU. BKIIag poCCUUCKUX U 3apyOeKHBIX YUEHBIX B pa3BUTHE
reHeTuKH. MeToapl TeHETHKH (THOPHUIOJOTMYECKH, ITMTOTCHETHYCCKUN, MOJICKYISIPHO-
reHeTuyeckuii). OCHOBHbIE T€HETUUYECKHE MOHATUA. | 'eHeThueckasi CMHMBOJIMKA, UCIIOJIb3yeMasi B
CXEMax CKpEIIMBaHUM.

3aKOHOMEPHOCTH  HACNEOBaHUs MPU3HAKOB, YycTaHoBIeHHble [.  MeHnnenem.
MonorubpuaHoe CKpeuBaHue. 3aKoH eIMHO00pa3usi THOPUAOB MEPBOTO MokoJieHus. [IpaBuio
JOMUHUPOBaHUS. 3aKOH paculeruieHus npu3HakoB. ['munote3a uyuctorhl ramer. [lonmHoe u
HETOJHOE JOMUHUPOBAHUE.

JluruOpugHoe CKpemMBaHHME. 3aKOH HE3aBUCHMOTO  HACJICIOBAaHUS  MPU3HAKOB.
[{uToreHeTHYEeCKUE OCHOBBI AUTHOPUIHOTO CKpEUIMBaHMs. AHATU3UPYIOIIEE CKpPEIIMBaHUE.
Hcnonb30Banne aHATH3UPYIOMIETO CKPEITUBAHUS JJIs OTPEACIICHUSI TeHOTHITA OCOOH.

CueruieHHOe HacnefoBaHue Tmpu3HakoB. Pabora T. Moprana 1o CHIEIICHHOMY
HacJe10BaHuIo TeHoB. HapylieHue ciierienus TeHOB B pe3yJIbTaTe KPOCCUHTOBEpa.

XpOMOCOMHAas TEOpHs HACTECTBEHHOCTHU. [ eHeTuueCcKue KapThl.

['enetuka nmona. XpoMOCOMHOE OIpEJEICHHUE 1M0Ja. AYTOCOMBI U TOJIOBBIE XPOMOCOMBI.
['omorameTHble W reTreporamMeTHbIe OpraHu3Mbl. HacimemoBaHue NpU3HAKOB, CLEIUIEHHBIX C
TIOJIOM.

H3menunBocTh. Buabl M3MEHUMBOCTH: HEHACJICACTBEHHAs M HAcJeACTBEHHas. Poib
cpeabl B HEHACHEACTBEHHOW  HM3MEHUYMBOCTH.  XapaKTEPUCTHKA  MOAU(DUKALMOHHOM
W3MEHUYMBOCTH. BapuainmoHHBIA psa W BapualmoHHas KpuBas. Hopma peakiuu mpu3HaKa.
KonmuuecTBeHHbIE ¥ KadyeCTBEHHbIE TMpPU3HAKM M HUX HopMa peakuuu. CBolicTBa
MOAU(PUKAITMOHHONW U3MEHUYUBOCTH.

Hacnencreennasi, Wiy reHOTUIUYECKAs, MK3MEHUYMBOCTh. KOMOMHATUBHAS N3MEHUYHBOCTD.
Meiio3 W TONOBOM TPOIECC — OCHOBAa KOMOWHATHBHOW WM3MEHUYMBOCTH. MyTarmoHHas
U3MEHYUBOCTh. Kiaccudukanusi myranuid: TreHHbIe, XpPOMOCOMHBIC, T€HOMHBIE. YacToTa u
NPUYHHBI MyTaliuii. MyTtareHHbie (akTOphl. 3aKOH TOMOJIOTHYECKUX PSOB B HACIIEICTBEHHOU
u3meHunBocty H. . BaBuioga.

BresnepHast HaclneACTBEHHOCTh U U3MEHUYHUBOCT.

I'eneruka uenoBeka. Kapuorun uenoBeka. OCHOBHbIE METOJbI T'€HETHUKH YeEJIOBEKa:
TE€HEATOTHYCCKUM, OJIM3HEIOBBIM, IHUTOTCHETHYECKUH, OHOXUMUYECKUM, MOJICKYJIAPHO-
reHetudyeckuii. CoBpeMEHHOE OIpeAelieHHEe TEeHOTUIA: MOJHOTEHOMHOE CEKBEHHUPOBAHMUE,
TEHOTHUIUPOBaHKUE, B ToM yucie ¢ nomomipio I[1I[P-anamm3a. HacnencrBenHsie 3aboseBaHus
YyelioBeKa: TreHHble Ooyie3HW, OOJIE3HHM C  HACIEACTBEHHOW MPeapacrloiOKEHHOCTHIO,
XpoMocomMHbIe OoisiesHu. ComaTudecKkue M TreHepaTuBHbIe MyTanuu. CTBOJIOBBIE KIIETKH.
[TpuHIMMIBL 3M10pOBOTO 00pa3a KU3HU, AUATHOCTUKH, MPOPHUIAKTHKN U JICUYCHHUS TE€HETUYECKUX
Oose3Heil. MenuKO-rTeHETHYECKOe KOHCYJIbTHPOBaHUE. 3HAYCHHUE MEAUIIMHCKOW TCHETHKU B
MPEIOTBPALICHUH U JICYCHUU TeHETUIECKUX 3a00JIeBaHUI YEeTIOBEKA.

JdemoHcTpaumu:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-
PecoBckwnii, H. 1. BaBuiios.

Tabmuiet 1 cxembl: «MOHOTHOPUHOE CKPEIIMBAHUE M €T0 IUTOTCHETHYECKAs OCHOBAY,
«3aKOH pacUICIUICHUs] W €ro UIUTOI€HETHYECKas OCHOBa», «3aKOH YHUCTOTHI TaMeTy,
«durunOpunnoe ckpeumBanuey, «l{uTomornyeckue OCHOBBI AUTHOPUTHOTO CKPEIIMBAHUS,
«Merio3y, «B3anmoaeicTBie ajielibHbIX T€HOBY», «['eHeTHUYecKue KapThl PaCTEHHH, KUBOTHBIX
u 4yenoBekay, «['eHetuka monay, «3aKOHOMEPHOCTH HACIEIOBaHUS, CIETUICHHOTO C IOJIOMY,
«Kapuotunbel denmoBeKa W JKUBOTHBIX», «Buapsl wu3MeHunBOoCTHY», «MoaudukanuoHHas



U3MEHYMBOCThY», «HacnenoBanue pesyc-akropa», «l'eHeTHka rpymnm KpoBw», «MyTalnnoHHAs
U3MEHYUBOCTBY.

Ob6opynoBanue: Monenu-anmuukanuun «MoHOTrHOpHIHOE CcKpemuBaHue», «HemnomaHoe
JOMUHHUpOBaHHE», «/lurnbpuanoe ckpemuBanue», «llepekpéct XpomMocom», MHKPOCKOI H
MuKponpenapat «Jpo3oduna» (Hopma, mytanuu HOpMbl KpbUILEB M OKpPacKH Teja), repdapuii
«["opox mocCeBHOW.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

Jlabopartopnast pabota Ne 5. «M3ydenne pe3yabTaTOB MOHOTHOPUIHOTO U TUTHOPHIHOTO
CKpELIMBAHUA y JP030(HIIbI HAa TOTOBBIX MUKPOIIpENapaTaxy.

Jlabopartopnas padota Ne 6. «M3yuenne MoauUKaIIMOHHON N3MEHUYNBOCTH, TIOCTPOCHUE
BAapUALMOHHOTIO Psi1a U BAPUALIUOHHON KPUBOI».

Jlaboparopnast pabora No 7. «AHamm3 wMyTtamuid y Japo30ouibl HAa TOTOBBIX
MHUKpOIIpenaparaxy.

[Tpaktrueckas padota Ne 2. «CocTaBlICHHE W aHAJIU3 POJAOCIOBHBIX YEIOBEKaY.

Tema 7. Cesexkunst oprann3mMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuus Kak HayKa v Ipouecc. 3apokKJAeHUe CeIeKINHU U foMecTukanus. Yuenue H. W.
BaBuioBa o meHTpax NPOMCXOXKIEHUS W MHOrooOpasusi KyJIbTypHBIX pacTeHHid. LleHTps
MIPOUCXO0KICHMS TOMAIIHUX )KUBOTHBIX. COpT, IOpOAA, IITAMM.

CoBpeMeHHbIE METO/bI CeNeKIMU. MacCOBbIi M MHAMBUAYAILHBIA OTOOPHI B CENEKLIUU
pactenuii U KUBOTHBIX. O1leHKa 3KcTepbepa. bIn3KkopoacTBEHHOE CKpeUIMBaHUE — UHOPUAMHT.
Uucras snuHusA. CKpelMBaHWE YUCTBIX JHHUKA. [erepo3uc, wuim ruOpuaHas Cuia.
Hepoacrsennoe ckpemuBanue — ayrOopuaunr. OtnanéHHas rubpuauzanuss U e€ YCHeXH.
HckycCTBEHHBIM MyTareHe3 M IOJyYEHHE IOJUIIOUAOB. JIOCTHMXKEHUS CEIEKLMHM DPACTCHUH,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kak oTpacib NPOM3BOACTBA. ['€HHas HMH)KEHepHs. OTambl CO3JaHUS
pexkomOunantHorr JIHK wm Ttpancrennsix opranm3moB. Knertounas wmxenepus. Kietounbie
KYJIbTYpbl. MUKpPOKJIOHAJIbHOE Pa3MHOKeHUE pacTeHuil. KiloHMpoBaHHe BBICOKONIPOYKTUBHBIX
CEICKOXO3SHMCTBEHHBIX OPraHU3MOB. OKOJOTUYECKHE M JTHYecKue mnpobiembl. MO —
TeHETUYECKU MOIU(PHUIUPOBAHHBIE OPTaHU3MBI.

JleMoHcTpanuu:

IToprpersr: H. N. Basunos, U. B. Muuypum, I'. JI. Kapneuenko, M. @. V1BaHoB.

Tabnuuel 1 cxembl: Kapta «LIeHTpb MPOMCXOXKIEHUS W MHOTooOpasusi KyJIbTYPHBIX
pactenuit», «Ilopoapl 1oMalIHUX KUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHHil», «OTnanéHHas
rubpunnzamus», «Pabotel akagemmka M. @. MHWeanoBay, «llomumnonnus», «OOBEKTHI
ouotexHomorun», «Kiaerounele KylabTyphl M KJIOHHpOBaHHE», «KOHCTpyHpoBaHHE W MEpEHOC
TE€HOB, XPOMOCOM).

OO6opynoBaHue: MYJSDKU TUIOOB U KOPHEIUIONOB TUKUX (DOPM M KYJIBTYpHBIX COPTOB
pacrenui, repoapuit «CenbCKOX035HCTBEHHBIC PACTCHUS Y.

JlabopaTopHble H IpaKTHYeCKHe PadoThI:

Okckypceusi «OCHOBHBIE METOJBI M JTOCTHXKEHUS CENIeKIIMU PAcTeHUN U JKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHILHMIO, IJIEMEHHYIO ()epMy, COPTOMCHBITATEIbHBIN y4acTOK, B TEIUTUYHOE
X035HCTBO, 1a00PaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoJIIOLIMOHHAS ONOJIOTHSA.

IIpennocsliku BO3HUKHOBEHHS SBOJIOLMOHHON TEOpUHU. DBOJIIOLIMOHHAS TeOpus U €€
MecTO B OMojI0ruy. BiusHue 3BONIOIIMOHHON TEOpUH Ha pa3BUTHE OMOJIOTHH U APYTUX HAYK.

CBupzerenbctBa 3BoyoLMU. [lasieoHTONIOrMYECKHE: IOCIENOBATEILHOCTD IOSIBICHUS
BUJIOB B MAJICOHTOJOIMUYECKON JIETONUCH, NepexoaHble GpopMbl. buoreorpapuyeckne: cxoncTBo
U paznuuue GayH u Grop MaTEpUKOB U OCTPOBOB.



DOMOPHOJIOTHUECKUE: CXOACTBA U pa3inyusi SMOPHOHOB pPa3HBIX BHUJOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIC, aHAJIOTWYHBIC, PYINMEHTapHbIC OpPraHbl,
aTaBU3MBbl. MOJEKYIIpHO-OMOXUMHUYECKHE: CXOJCTBO MEXaHM3MOB HACIEJACTBEHHOCTH H
OCHOBHBIX METa0O0JNYECKUX MTyTEH Y BCEX OPraHU3MOB.

OpomonnonHass teopust Y. JlapBuHa. Ilpennochuiku BO3HMKHOBEHMsSI JIapBUHU3MA.
JIBIOKyIIME CHMJIBI  3BOJIIOLMU BUAOB 10 JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE IpU
OTPaHUYEHHOCTH PECypcoB, HeompelenéHHas HW3MEHUYMBOCTb, OOphOa 3a CylIecTBOBaHHE,
€CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3osmonuu (CTO) u e€ 0oCHOBHBIE TIOJIOKEHUS.

Muxkpossomtonus. [lomymsanusa kak eIMHULA BUAA U DBOJIIOLUN.

JiBrxyue cuibl ((akTopbl) SBOJMIOLMU BHAOB B MpHpoje. MyTallMOHHBIN Mpolecc U
KOMOMHATUBHAs M3MEHUYUBOCTh. [lomynsnuoHHble BOJMHBI M Apeild reHoB. Wzomauus u

MUTIpaLus.

EcrecTBennbIii oTOOp — Hampabisroniuii Gaktop 3BoaonuU. DOpMBI €CTECTBEHHOTO
orbopa.

[IpucnocoOneHHOCT, ~ OpPraHM3MOB  Kak  pe3ynbTaT  3Bojouuu.  [Ipumepsr

IpUcnoco0IeHU Y OpraHu3MoB. ApoMOp(O3bl U HAHOAIANTALINY.

Bun u BumooOpazoBanue. Kpurepum Buma. OcCHOBHBIE (GOpPMBI BHI000pa30BaHMUS:
reorpaguueckoe, IKOJI0rHUECKOE.

MaxkposBomronusa. PopMel 3Bomonuy: (uIeTHYECKas, JUBEPreHTHAs, KOHBEPreHTHas,
napaiensHas. HeoGpatumMocTs 3Bomonuy.

[Ipoucxoxaenue  OT  HeCHEUUAIM3UPOBAHHBIX  MpeakoB.  [Iporpeccupyromas
crenauaian3anus. A,Z[aHTI/IBHaH paguanus.
JdemoHcTpaumu:

IToprpersr: K. JIunneit, XK. b. Jlamapk, Y. dapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkkens, @. Mromiep, A. H. CeBepiios.

Tabmuuer u cxemsl: «Pa3BuThe opraHuyeckoro mupa Ha 3emie», «3apoAabIlu
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DPopMbl OOprOBI 3a CYIIECTBOBaHHUEY,
«EctectBenHblit  0TOOp», «MHOrooOpasue COpPTOB pacTeHuil», «MHoroobpasue mopon
JKUBOTHBIX», «[Tomynsum», «MyTannoHHas U3MEHYUBOCTBY, «ApoMOpP(O3bD»,
«Unnoananrtauny, «OO0mas aereHepanus», «JIBrkymme cuibl 3Bodtoiuny, «Kapra-cxema
Mapmpyta myremectBus Y. JlapsunHay, «bopbba 3a cymectBoBanue», «lIpucmocobieHHOCT
Opranu3MoBy, «I eorpaduueckoe Bu1000pazoBaHue», « IKOJIOTHIECKOE BUI000pA30BAHUE.

O6opynoBaHue: KOJUIEKINS HACEKOMBIX C Pa3IU4YHBIMU TUIIAMU OKpPAacKH, HA0Op MIIO/I0B
U ceMsH, Koiekuusi «[IpuMepsl 3alUTHBIX MPHUCIIOCOONCHUA Y KHUBOTHBIX», MOJENb
«OCHOBHBIE HaNpaBIIEHUSI DJBOJIOUUKY», O0BbEMHas Mojaenb «CTpoeHHE TOJOBHOTO MO3ra
MIO3BOHOYHBIX».

buoreorpaduueckass kapra mupa, KoiieKuus «QDPOpMbl COXPAHHOCTH HCKOMAeMbIX
JKUBOTHBIX U PACTCHMI», MoJenb anmuinkanus «llepexkpéct XpomMocom», BIIayKHBIE IIperapaTsl
«Pa3Butne Hacexkomoro», «Pa3BuTme mArymku», Mukpompenapar «Jlpozoduna» (HOpMa,
MyTaluu (OPMBI KPBUTHEB H OKPACKH TeEIa).

JlaGopaTopHble U MpaKkTHYecKue padoTbi:

JlaGopatopnast padora Ne 1. «CpaBHEeHHE BHIOB 110 MOP(OIOTUIECKOMY KPUTEPHION.

Jlaboparopnast pabora Ne 2. «OmucaHwe TPHUCTIOCOOJCHHOCTH OpraHu3Ma W €€
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HNKHOBeHME U Pa3BUTHE KU3HU HA 3emuie.

JloHay4uHbIE NIPENCTABICHUS O 3apOXKACHUNU >KU3HU. HayuHble TMIIOTE3bl BOSHUKHOBEHHUS
KU3HU Ha 3emJyie: abWoreHe3 W IMaHCHepMus. XHUMHYECKas HBONIONUA. AOHOTCHHBIA CHUHTE3
OPraHMYECKUX  BEIIECTB M3  HEOPraHWYECKUX. OKCIEPUMEHTAIBHOE  IOATBEPXKIACHUE
XUMUYECKOW 3BoJONMH. HavanpHbie 3Tambl Ononornyeckoi sBosonuu. ['unoresa PHK-mupa.



dopMupoBaHUE MEMOpPAHHBIX CTPYKTYP M BO3ZHUKHOBEHHE NPOTOKJIECTKH. IlepBbie KIETKH U UX
3BotonHsl. DOPMUPOBAHNE OCHOBHBIX IPYIII )KUBBIX OPraHU3MOB.

PasButne xu3HM Ha 3emse 1o 3pam u nepuojgam. Karapxeil. Apxelickas Hu
nporepo3oiickas 3pel. Ilanmeo3oiickas spa m e€ mepuoOabl: KEMOPUHCKHI, OPIOBHKCKHM,
CUJIypUNCKUH, I€BOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKU.

Me3so30lickas 3pa U €€ MepUoJIbl: TPUACOBBIN, FOPCKUM, METOBOM.

KaiiHo30licKas 3pa u €€ nepuo/pl: ajJeoreHOBbIN, HEOT€HOBBINH, aHTPOIIOTEHOBBII.

XapakTepucTruKa KJIMMAaTa M TeOJOTMYECKHX MporeccoB. OCHOBHBIE ATallbl HBOJIIOLUU
pPacTUTENIHOTO W JKMBOTHOTO MHUpa. ApomMopdo3bl y pacTeHuUd M KHUBOTHBIX. llosiBieHue,
pacuBeT U BBIMUPAHUE IPYIIT KUBBIX OPraHU3MOB.

Cucrema opraHM4ecKoro Mupa Kak OTpa)KeHUE BOMIOIUU. OCHOBHBIE CUCTEMATUUECKUE
TPYIIIBI OPraHU3MOB.

OBomronusl  4yenoBeKa. AHTPOIOJIOTHMA Kak Hayka. Pa3Butue mnpeacraBieHud o
IIPOUCXO0KICHUH YesloBeKa. MeTo bl n3yuenus antponorenesa. CxoAcTBa U pazinyus 4el0BeKa
Y )KMBOTHBIX. CUCTEMATUYECKOE MTOJIOKEHHUE YETTOBEKA.

JBwxkymue cuiabl (pakTopsl) aHTpororeHeza. HacneacTBeHHas W3MEHYMBOCTh U
ecTecTBEHHBIN 0TOOp. OOIIecTBeHHBIN 00pa3 KU3HHU, U3TOTOBJICHUE OPYIUil TPYyla, MBIIICHHE,
peysb.

OCHOBHBIE CTaJUM U BETBU SBOJIOLUHU YEJIOBEKA: aBCTPAJIONUTEKH, UENOBEK yMEIbIi,
UYenoexk npsmoxonsdmmii, YenoBek HeaHaepTaibckuid, YenoBek pasymubiii. Haxonku
HCKOIIaeMBIX OCTAaTKOB, BPEMsl CYIIECTBOBAHHS, 00JACTh pacHpOCTpaHeHUsi, 00BEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIHSI.

Yenoseueckne pacsl. OCHOBHbIE OOJIBILINE pachl: €BporeouIHas (eBpa3uiickasi), Herpo-
aBcTpajionsiHass  (dPKBaTOpUalbHAas), MOHTOJOHMIHAs  (a3UMaTCKO-aMepHKaHCKas).  YUepTsl
IPUCIOCOOJICHHOCTH TPEACTABUTENCH UEeNOBEYECKMX pac K YCJIOBHUAM CYLIECTBOBAHHUSL.
EnunctBo uenoBeueckux pac. Kpuruka pacusma.

JdeMoHcTpanum:

[Toptpetsr: @. Penu, JI. ITactep, A. U. Onapun, C. Muuiep, I'. FOpu, Y. lapBuH.

Tabmuiet u cxemsbl: «Bo3HukHOBeHHEe COTHEUHOU CHCTEMBD», «Pa3BuTHE OpraHUYeCcKOro
mupay», «PactutenbHas knerka», <«KuBoTHas kiuetka», «lIpokaprornueckas KieTkay,
«CoBpeMeHHasl CUCTEMAa OPraHUYECKOro Mupa», «CpaBHEHUE aHATOMUYECKUX UYEPT CTPOEHUS
YyelloBeKa M UYeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa IMaJICOHTOJIOTMYECKUX HaXOJOK
IIPEKOB COBPEMEHHOIO 4elloBeKa», «/lpeBHeimune moan», «/lpesHue moau», «llepsbie
COBPEMEHHBIE JIIOIN», «HUeloBeuecKrne pach».

Ob6opynoBanue: Mynsoku  «lIporcxoxaeHue uenoBeka» (OIOCTBI  aBCTPaJIONUTEKA,
MUTEKaHTPOIa, HeaHAepTalblla, KPOMaHbOHIIA), CIENKU WM U300pa)KeHHs] KaMEHHBIX OpyIuit
NEepBOOBITHOTO YeNoBeKa (KaMHH-4ONIepsl, pyOmia, ckpebia), reoXpoHojoruyeckas tabiauia,
KoJuteKus «@OpMbI COXPaHHOCTH UCKOMAEMBIX KUBOTHBIX U PACTCHUII.

JlabopaTopHble H IpaKTHYeCKHe PadoThI:

[Tpaktrueckas padbora Ne 1. «3ydeHne UCKOMaeMbIX OCTaTKOB PACTCHHM U KUBOTHBIX B
KOJUIEKLIASAX .

DKCKypcusi «IBOIONNS OPTaHUIECKOr0 MHUpa Ha 3emiie» (B €CTeCTBEHHO-HAYYHBINA WU
KpaeBeAUECKU My3eil).

Tema 3. Opranusmbl 4 OKpYsKaloIas cpeaa.

OKojoruss Kak HayKa. 3aJaud M pas3feiibl 3KOJOTMU. MeToabl 3KOJOTMYeCKUX
UCCIEN0BAHUI. DKOJOTNYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpensl  oOMTaHusT ~ OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3IYIIHAs,  IOYBEHHas,
BHYTPHOPraHU3MEHHAs!.

Okonorndeckue (akropel. Krnaccudukanus skonornyeckux (akTopoB: aOHOTHYECKHUE,
OMOTHYECKUE U aHTpOIOreHHbIe. JlelicTBrEe IKOJIOTMYeCKUX (GaKTOPOB Ha OpPraHU3MBI.



AbOunornueckue  (akToOpel:  CBET, TEMIEpaTrypa, BIAKHOCTb. DOTOMEPHOIN3M.
[TpucniocoOneHust OpraHu3MoB K JeCTBHIO a0NOTHYECKUX (aKTOpoB. buosornyeckue puTMsl.

buornueckne Qakropel. Buasl OMOTHMYECKMX  B3aMMOJEHCTBMIA:  KOHKYpPEHIIMSA,
XHUIIHUYECTBO, cUMOMO3 U ero ¢opMmsbl. [lapazutusm, koomnepanus, MyTyalu3M, KOMMEHCATU3M
(KBapTUPAHCTBO, HaXJEOHUYECTBO). AMEHCANIM3M, HEUTpaau3M. 3HaueHHe OMOTHYECKHX
B3aMMOJICHCTBHII JIJIs CYIIECTBOBAHUSI OPIraHU3MOB B MPUPOIHBIX COOOIIECTBAX.

OKOJIOTHYECKHE XapAKTEPUCTUKU MNOMyisiiuu. OCHOBHBIE ITOKA3aTelIM IOMYJALUU:
YHUCIIEHHOCTb, IUIOTHOCTh, POXKIA€MOCTb, CMEPTHOCTb, MPHUPOCT, Murpauus. JuHaMuKa
YHMCJIEHHOCTH MOMYJISIIUY U €€ PeryJsiusl.

JdemoHcTpaumu:

[Moptpetsr: A. 'ymbonbar, K. @. Pynse, 3. ['ekkens.

Tabmuupr u cxemsl: kapta «[Ipupoanrsie 30HbI 3eMiny», «Cpeapl OOUTaHUS OPTAHU3MOBY,
«®Dotonepuoguzmy», «llomynsamun», «3aKOHOMEPHOCTH pOCTa YHUCJIEHHOCTH MONYJALUU
uHpy3opun-Tydenprny, «llumesbie nenmy.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

Jlaboparopnast pabora Ne 3. «Mopdosorndueckue 0COOCHHOCTH PacTeHUN M3 pPa3HBIX
MECT OOUTAHUS.

Jlaboparopnas pabota Ne 4. «BnusiHEE cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEYCay.

[Tpaktuyeckas padora Ne 2. «[1oxc4€T IIIOTHOCTH MOMYISAIMA Pa3HBIX BUJOB PACTCHHI.

Tema 4. Coo01iecTBa M DK0JOrHYecKHe CHCTEMBI.

CoobmiectBo  opranuzmMoB —  OuonenHo3. CrTpykTypel — OHOIIEHO3a:  BHIOBaf,
MIPOCTPaHCTBEHHAs, Tpoduueckas (numeas). Buapl-gomuHaHThl. CBsI3M B OMOIIEHO3E.

Okonornyeckue cuctembl (3kocuctembl). [lonsarue 06 skocucremMe W OHOTEOIEHO3E.
OYHKIMOHATIbHBIE KOMIIOHEHTBl AKOCHCTEMBI: TPOAYLEHTHI, KOHCYMEHTBHI, pEAYLEHTHI.
KpyroBopor BemecTB M HOTOK SHEPruM B 3KocucTeMe. Tpoduueckue (MHILEBBIE) YPOBHH
skocuctembl. [lumeBbie mnenu u cetu. OCHOBHbIE TIOKa3aTeNud JKOCHCTEMBI: Onomacca,
OPOAYKIMS. DKOJIOTMYECKHE NHpPaMHUAbL: MPOAYKIMH, YHUCICHHOCTH, Ouomacchl. CBoiicTBa
9KOCUCTEM: YCTOMYMBOCTb, CaMOperyIsiius, pazpurue. Cykueccus.

IIpuponHblE SKOCUCTEMBI. ODKOCHUCTEMBI O03€p M peK. OJKOCUCTEMAa XBOWHOIO WIH
HIMPOKOJINCTBEHHOTO Jieca.

AHTpPOTIOT€HHBIE IKOCUCTEMBI. ATPOIKOCHCTEMBI. Y pOoskocucTeMbl. bruonornueckoe u
X03SCTBEHHOE 3HAaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

Bbuopaznoobpasue kak GpakTop ycToWuuBOCTH 3KocucTeM. CoxpaHeHue OHMOJIOrHYECKOro
pazHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. 'panuibl, coctaB u cTpykTypa OHOChEpHI.
KuBoe BemectBo u ero (ynkmuu. OcobeHHocTn Ouochepsl Kak Tia00aTbHONH SKOCHCTEMEI.
JlnHamudeckoe paBHOBECHE M 0OpaTHas CBsI3b B Onocdepe.

KpyroBopoTsl BemiecTB M OMOTC€OXMMHUYECKHE ITUKIJIBI 3JIEMEHTOB (YIJiepojaa, a3oTa).
3oHanpHOCTH OHOchepsl. OCHOBHBIE OMOMBI CYIITH.

UYenoseuectBo B Omochepe 3emmn. AHTPONOTCHHBIE W3MEHEHHUS B Omocdepe.
I'mobGanpHBIE YKONOTHYECKUE TTPOOIIEMBI.

CocymiectBoBaHMe MpUpobl U dYenoBedecTBa. CoxpaHeHue Ouopa3sHOOOpasus Kak
OcHOBa ycroiuuBoctu Ouocepsl. OcHOBa pPALMOHATIBHOTO YIPABICHUS HPUPOAHBIMU
pecypcamu 1 UX Hcnojib3oBaHue. JlocTuxkeHus: OMOJIOTUH U OXPaHa MIPUPOJIBI.

JdeMoHcTpanum:

[Toptpetsr: A. JIx. Tencau, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuier u cxemsl: «[lumieBsie nienuy, «bUOIEHO3: cOCTaB U CTPYKTypay, «[IpupoaHsie
coobmectBa», «lenu mnurtanus», «Okonoruueckas nupamuna», «buochepa u uenoBex»,
«9JKocHCTEMa IIMPOKOJUCTBEHHOIO Jeca», «IJKOCUCTEMA XBOMHOro ieca», «buolueHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPOMOTEeHHbIE BO3JEHUCTBUS Ha IPUPOIYY,
«BaxHelmme UCTOYHMKHU 3arpsi3HEHUS BO3JyXa M TPYHTOBBIX BOa», «llouBa — BakHenmas



coctasisiroas ouocheps», «PakTopsl Aerpaganuu Moy, «I[lapHukoBbIii 3¢ dexTy, «PakTopsl
paauoakTUBHOTO 3arpsizHeHus ouochepri», «O0mas ctpykrypa onocheps», «Pacnpoctpanenue
XKHU3HU B Onocdepe», «O30HOBBIN 3KpaH Ouocheps», «KpyroBopor yriepomga B O6uocheper,
«KpyroBopot azora B mpUpoIe».

Ob6opynoBanue: MoJeNnb-anmiauKays  «Tunuuaele  OMOLEHO3B»,  repOapuii
«PactutenpHbie  cooOmecTBay, Kouiekuuu — «buoneHo3y», «BpeguTennm — BakHEHIIHMX
CENIbCKOXO3SHCTBEHHBIX ~KYJIBTYp», TIepOapuu ¥ KOJUIGKIMM pACTeHUH U  KHUBOTHBIX,
MPUHAJICKAIUE K Pa3HBIM SKOJIOTMYECKUM Ipymnam ogHoro Buaa, Kpacnas kaura Poccuiickoit
Deneparun, n300pakeHUs] OXpaHIEMbIX BUI0B PACTEHUHN U KUBOTHBIX.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOTI'H
HA BA30BOM YPOBHE CPEJJHET'O OBIIIET'O OBPA30OBAHUA

Cormacao ®I'OC COQO, ycraHaBnmuBarOTCs TpeOOBaHUS K peE3ylbTaTaM OCBOCHHS
00y4aroIuMuUCs TPOrpaMM CpeHEro o0IIero 00pa3oBaHus: JUUYHOCTHBIM, METANIPEIMETHBIM U
MPECAMCTHBIM.

JIMYHOCTHBIE PE3YJIbTATBI

B cTpykType NTUYHOCTHBIX pPe3yabTaTOB OCBOCHHS mpeameTa «bHONOTHS» BBIACICHBI
CICNYIONINE COCTaBIAIONIME: OCO3HAHWE OOYYaIOIMIMMKCS  POCCHMCKON  TI'pakIaHCKOU
UJCHTUYHOCTA — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIHLHOCTH M CAMOOIPEACIICHUIO,
HaJIMYue MOTHBAIMM K OOy4YeHHUIO0 OWOJIOrHH, LEeJeHANpPaBICHHOE pa3BUTHE BHYTPEHHHUX
yOeXACHHUI JIMYHOCTH HAa OCHOBE KITFOUEBBIX IIEHHOCTEH M UCTOPUYECKHX TPAAULIUN PA3BUTHUS
OMOJIOTMYECKOTO0 3HAHWS, TOTOBHOCTh M CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJCTBOBATHCS B
CBOCH  JEATENBHOCTH  I[EHHOCTHO-CMBICIIOBBIMH  yYCTAaHOBKAMHU, TPUCYIIUMHU  CHCTEME
OMOJIOTHYECKOT0 00pa30BaHUs, HaJM4Me OSKOJIOTMYECKOro IMPaBOCO3HAHHUA, CIIOCOOHOCTH
CTaBUTH IIEJIU U CTPOUTD KU3HEHHBIC TUTAHEI.

JIuuHOCTHBIE pe3yNnbTaThl OCBOEHHUS Mpeamera «buoOMOrus» MOCTUTAIOTCS B €AUHCTBE
y4e0OHOM W BOCIHTATEIHHON AEATETLHOCTH B COOTBETCTBHH C TPAIUIIMOHHBIMH POCCUHCKHMHU
COLIMOKYJIbTYPHBIMH, UCTOPUUYECKUMH M JYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMHU, IPUHSTHIMU B
oOmiecTBe TMpaBUJIaMH U HOPMAaMHU MOBEACHHUS M CIOCOOCTBYIOT MpOIecCaM CaMOIIO3HAHUS,
CaMOBOCITUTAaHUSI U CaMOPAa3BUTHS, PAa3BUTHUS BHYTPEHHEH MO3UIUU JHYHOCTH, MATPHUOTU3MA,
YBOXCHHSI K 3aKOHY M IPABOMOPSAKY, YEIOBEKY TPyJa W CTapIIeMy MOKOJIEHHIO, B3aMMHOTO
YBaXEHUs, OEpEe)KHOr0  OTHOIIEHHWA K  KYJAbTYpHOMY  HAaClEIUWI0 M TPAAULHSIM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickont denepannu, MpUpoOaE U OKPYKAIOLIEH cpeie.

JInuHOCTHBIE pe3yabTaThl OCBOCHUS YueOHOTo npeameTa «bruonorusy qomKHBI OTpaxarh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLINXCS PYKOBOJCTBOBATHCS COPMHPOBAHHON BHYTpEHHEH
MO3UIMEN JTUYHOCTH, CHCTEMOM I[IEHHOCTHBIX OpHEHTalui, TMO3UTUBHBIX BHYTPEHHUX
yOeXICHHUI, COOTBETCTBYIONIMX TPAAWIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO  OOIIEeCTBa,
paciMpeHe >KU3HEHHOTO OIbITa M OMbITa JEATEIBHOCTH B MPOIECCEe pean3allii OCHOBHBIX
HATPaBIICHUH BOCIIUTATEIHHOMN JIEATEILHOCTH, B TOM YHCJIE B YACTH:

1) rpa:knaHCcKOro BOCIUTAHUSA:

cOPMUPOBAHHOCTh TPAKIAHCKON TMO3MIMKA OOydYaloOmIerocss KaK aKTUBHOTO H
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTHUTYIIMOHHBIX MpaB W OOS3aHHOCTEH, YBaKCHHE 3aKOHA H
MIPaBOIOPAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JESATEILHOCTU MPH CO3/IaHUN YUEOHBIX MPOCKTOB,
pelieHny yueOHbIX U MO3HABATENbHbBIX 3a/1a4, BHIITOJHEHUH OUOJIOrMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpPENENsITh COOCTBEHHYIO TIO3HMIIMIO [0 OTHOIICHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€

YMEHHE YYHUTHIBATH B CBOMX JCUCTBHUAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJEH ¢ pasHBIMU yOEXKIECHUSAMHU, KyIbTYPHBIMH LIEHHOCTSIMA U COLIMATIbHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYOHHYECTBY B IIPOILECCE COBMECTHOI'O BBIMOJIHEHUS Y4EOHBIX,
MO3HABATENIBHBIX M HCCIIEOBATEILCKUX 3a/1ad, YBAKUTEIHHOTO OTHOIIECHUS K MHEHHUIO
OIIOHEHTOB NP 00CYXJAEHUU CITIOPHBIX BOMPOCOB OMOIOTUYECKOTO CO/IEPIKAHMUS,

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU EATEIbHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHMS:



c(hOpPMHUPOBAHHOCTH POCCUNUCKON TPaKJAHCKON MICHTHYHOCTH, MATPUOTU3MA, YBAKEHUS
K CBOEMY Hapolly, YyBCTBa OTBETCTBEHHOCTH Tiepes PoamHOMN, TOPAOCTH 3a CBOM Kpai, CBOIO
Ponuny, cBOM A3BIK U KYJIBTYpPY, IPOILIOE U HACTOALLEE MHOIOHALIMOHAIILHOTO Hapoaa Poccuuy;

LIEHHOCTHOE OTHOLIEHWE K MPHUPOAHOMY HACICAUID W MaMATHUKAM MPUPOABI,
JTOCTI>KEeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPY/IE;

CIIOCOOHOCTh OILIGHMBATh BKJaJ POCCUHUCKUX Y4YEHBIX B CTAHOBJICHHE U pa3BUTHE
OMOJIOTUY, TOHUMAaHHS 3HAYCHUsI OMOJIOTUY B TIO3HAHUH 3aKOHOB MIPUPOJIBI, B )KU3HU YEIIOBEKA U
COBPEMEHHOTO O0IIECTBa;

uaeiiHas  yOexJAEHHOCTh, TOTOBHOCTh K CIyXeHHio © 3amuTe OredecTsa,
OTBETCTBEHHOCTH 32 €ro cyAb0y;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

OCO3HAHME AYXOBHBIX IEHHOCTEH POCCUICKOT0 HAPOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBEICHUS;

CIOCOOHOCTH OLIEHUBATh CUTYALIUIO U MIPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUHUBOIO OYIyIIETo;

OTBETCTBEHHOE OTHOUIEHWE K CBOMM POJUTENSM, CO3JaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO NMPUHATHS [IEHHOCTEN CEMEHHOMN U3HU B COOTBETCTBUU C TPAIULMIMHU HApPOJIOB
Poccuu;

4) 3cTeTHYECKOr0 BOCTIUTAHMSI:

ACTETHUYECKOE OTHOIIEHUE K MUY, BKIIIOUasi ICTETUKY ObITA, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOILICHHI;

IMOHUMaHNE SMOLIMOHAIIBHOTO BO3JAEHCTBUS KUBOW NPUPOJbI U €€ HEHHOCTH;

TFOTOBHOCTh K CAaMOBBIPDQXXEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE IPOSIBIATH
KauecTBa TBOPUYECKOH JIMUHOCTH;

5) ¢usuvyeckoro BocnuTaHUA, (GOPMUPOBAHMS  KYJbTYPbl 310POBbA H
IMOIUOHAIBLHOIO 0JIATONOJIYYHS:

MMOHUMAaHUE M peasin3alus 3J0pOBOTO U O6e30macHOro odpasa KU3HU (3J0pOBOE MUTAHUE,
COONIOZICHHE TUTUECHUYECKHUX MPaBWJI U HOPM, COAIaHCHPOBAHHBIN PEXUM 3aHATHI U OTABIXA,
perymsipHas ¢u3MyYecKas AaKTUBHOCTb), OEpPEeKHOTr0, OTBETCTBEHHOIO U KOMIIETEHTHOTO
OTHOMICHUSI K COOCTBEHHOMY (DU3UYECKOMY H IICUXUIECKOMY 3/I0POBBIO;

MOHMMAaHUE LIEHHOCTH TMpPaBWJI HHIWBUIYATbHOTO M KOJUIEKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYalUsIX, YTPOKAIOIIUX 3/I0POBbIO U )KU3HU JIHOJIEH;

OCO3HaHUE MOCJIEACTBUI U HENMPUATHSI BPEIHBIX NMPUBBIUEK (YHOTPEOJICHUS aIKOTOJIA,
HapKOTHUKOB, KYpPEHHUS);

6) Tpy10BOr0 BOCIMTAHMSA:

TOTOBHOCTB K TPYAY, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYI0JI00ue;

FOTOBHOCTh K  AaKTUBHOM  JEATENBHOCTH  TEXHOJOTMYECKOM M COLMAIBHOM
HAIPaBIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITENILHO BBIMOJHATH
TaKylo J1€ITeIbHOCTb;

WHTEpEC K pasnudHbM cepam npodeccHOHATBHON NEATENbHOCTH, YMEHHE COBEPIIAThH
OCO3HAHHBIN BBIOOP OymyIeit mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIE )KU3HECHHBIC TIIaHbI,

TOTOBHOCTb U CHOCOOHOCTh K 00pa30BaHUIO M CaMOOOPA30BaHMIO HA MPOTSHKEHUH BCEH
JKU3HU;

7) 3K0JIOTMYECKOT0 BOCTINTAHUSA:

HKOJIOTMUYECKH 11e7IeC000pa3HOe OTHOIICHHE K MPUPOJIe KaK UCTOYHUKY JKU3HU Ha 3emIie,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBILICHUE YPOBHS IKOJIOTMYECKON KYJIbTYpBI: MPHOOpETEHHE OMNbITa MJIAHWPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JIsl OKPYKAIOLIEH Cpebl;

OCO3HaHHUeE T1100aIbHOr0 XapaKTepa 3KOJOTHYECKUX MPOoOJIeM U yTel UX pelieHus;



CIOCOOHOCTH UCIOJIb30BaTh MpUOOpeTaeMble IPU U3YUEHUU OMOJIOTUN 3HAHUS U YMEHUS
IpU pelleHuH MNPoOJeM, CBSI3aHHBIX C PAlMOHAIBHBIM MPUPOJOINOIb30BaHUEM (COOMIOICHNE
NpaBuJl MOBEACHUS B MPUPOJE, HANPABICHHBIX HAa COXPAaHEHUE PABHOBECHS B JKOCHUCTEMaX,
OXpaHy BHJIOB, SKOCUCTEM, Onochepsl);

AKTUBHOE HENPUATUE AEHUCTBUM, NPUHOCAILUMUX BpEI OKPYKAIOLIEH NMPUPOJHOM CpEXE,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE SKOJIOTMUECKHUE IMOCIEICTBUS MPEeIPUHUMAEMbIX
JEUCTBUN U NIPEJOTBPALLATD UX;

HaJIMYUEe PAa3BUTOTO SKOJIOTMYECKOTO MBIIIIEHHS, SKOJOTHYECKOW KYJIbTYpBI, OIbITa
JEATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
M03HABATEJIbHOM, KOMMYHUKATUBHOM M COLUMUAIBHOM MpPAKTUKE, TOTOBHOCTH K YYAaCTHIO B
IPAKTUYECKON AESATEIbHOCTH IKOJIOTUUECKOM HAIIPABIEHHOCTH;

8) HeHHOCTH HAYYHOT0 TO3HAHUSA:

c(OPMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HayKd M OOIIECTBEHHOM MpaKTUKH, OCHOBAHHOTO Ha JUAJIOre KYJIbTYp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MHUPE;

COBEpIICHCTBOBAHHWE  S3BIKOBOM W YUTATENbCKOM  KYJIbTYphl Kak  CpeicTBa
B3aUMOJICUCTBUS MEXY JIIOJIbMU U IMO3HAHUS MUDA;

MMOHUMaHuEe crenudUKd OWOJOTUH KaK HayKd, OCO3HaHHS €€ poiau B (popMUpOBaHUU
palMoHATBFHOTO HAYYHOTO MBIIIJICHUS, CO3aHUN LIEJIOCTHOTO MPEACTABICHHUS 00 OKpY>KaloLleM
MUpEe Kak O €IWHCTBE TMpPUPOAbI, 4YeloBeKa M oOuliecTBa, B MO3HAHUU MPHUPOJHBIX
3aKOHOMEPHOCTEW U peIIeHUH MTPOOJIeM COXpaHEHUS PUPOJTHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAYMMOCTH OMOJIOTHH ISl COBPEMEHHOM UBHJIM3ALMU: 00€CTIeYeHHUSI
HOBOTO YPOBHS Pa3BUTHUSl MEIHMIIMHBI, CO3/IaHHE MEPCHEKTUBHBIX OMOTEXHOJOTHM, CIIOCOOHBIX
pemath pecypcHble MpobieMbl pa3BUTUS YEIOBEUECTBA, TIOUCKA MyTeH BBIXOJA U3 TTI00aIbHBIX
HKOJIOTHUECKUX MPoOIeM U obecrieueHus Iepexoa K yCTOWYMBOMY Pa3BUTHIO, PALIMOHATIBHOMY
HCIIOJIb30BAaHUIO MTPUPOJHBIX PECYPCOB U (OPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

3aWHTEPECOBAHHOCTh B TOJTYYEHUU OMOJOTMYECKUX 3HAHUN B LENISAX MOBBIILICHUS 00IIeH
KYJIbTYpbl, €CTECTBEHHO-HAYYHOW TpPaMOTHOCTH, KaK COCTaBHOM dYacTH (PYHKIIMOHAIHHOU
IPaMOTHOCTH 00y4Yaroumxcs, opMUpyeMor TIpU U3y4eHUN OHOJIOTHY;

MOHMMAaHUE CYIIHOCTH METOJOB IMO3HAHUS, UCIOJb3YEeMBIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCHOJb30BaTh IOJIydyaeMble 3HAHUS [UId aHaidu3a U OOBSICHEHUS SBICHHM
OKpYXKAIoIIeT0 MHUpPAa M MPOUCXOIAUIMX B HEM H3MEHEHMH, YMEHHE JelaTh OO0OCHOBaHHBIE
3aKJIIOYCHHUsST Ha OCHOBE HAy4YHBIX ()AaKTOB M HMMEIOLIUXCSA JAHHBIX C LENbI0 IOTyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIFHO MCIIOJIb30BaTh OMOJIOTHUECKUE 3HAHMS JUISL PEIICHUS
po0JieM B peabHBIX )KU3HEHHBIX CUTYALIHSIX;

OCO3HaHUE LIEHHOCTU HAYYHOW JESATENIBHOCTH, TOTOBHOCTH OCYLIECTBIIATH IIPOEKTHYIO U
HCCJIEIOBATEILCKYIO ACSITEIbHOCTh HHIUBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTh K HENPEpPHIBHOMY OOpPa30BaHUIO M €CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJyYEHHUIO HOBBIX 3HAaHUN 1O OHOJOTUUM B COOTBETCTBUU C >KU3HEHHBIMU
NOTPeOHOCTAMH.

METAINIPEJMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHbIe pe3ynbTaThl OCBOCHHS Yy4eOHOTo mnpeamera «bHonorusy BKIIIOYAIOT:
3HaYuMble i1 (OPMHUPOBAHMS MHMPOBO33PEHHS OOYYAIOMIMXCA  MEXKIUCIUIUIMHAPHBIC
(MeXnpeIMeTHBIC) OOICHAYYHBIE TIOHATHS, OTPAKAIOIINE [[ETOCTHOCTh HAYYHOW KapTUHBI MUPa
U crienu(rKy METO/IOB MO3HAHHUS, UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaxX (BELIECTBO, SHEPTHUs,
SIBIICHHE, IPOIECC, CUCTEMa, HAYYHbIH (aKT, MPUHIMII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, HCCIeOBaHUEe, HAOIIOJEHUE, U3MEpPEHUE, SKCIEPUMEHT U JPYIrHX), YHUBEpCAJIbHbIE
yueOHbIe JeiCcTBUS (MIO3HABATEIbHBIC, KOMMYHUKATHBHBIC, PETYISTUBHBIC), 00ECTICUNBAIOIINE



dbopMupoBaHre (QPYHKIIMOHATBHONH TPAMOTHOCTH U COIMAILHON KOMIETCHIIMUA OO0YYaroIIMXcC,
CIIOCOOHOCTH oOyuaromuxcs HCIIOJIb30BaTh OCBOEHHBIE MEXIUCUUIITMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCAIbHbIC YydeOHBIC ACHCTBHS B IO3HABATEIBHOU U
COIMAJIbHOM MPAKTHUKE.

MeTtanpeaMeTHble Pe3yNbTaThl OCBOCHHUS MPOTPaMMBI CPEIHEr0 00IIero oOpa3oBaHUS
JOJIKHBI OTPAXKATh:

OBiaieHne YHMBEPCAIbHBIMH YU4eOHBIMH MO3HABATEIbHBIMH 1€HCTBUSIMU:

1) 6a3oBble JJOornYecKue AeMCTBUSI:

CaMOCTOSITENTLHO (DOPMYIHPOBATh M aKTYaAIM3UPOBATH MPOOIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIOJIb30BaTh TIPH OCBOCHHUU 3HAHWUN TPUEMBI JIOTUYECKOTO MBINUICHUS (aHAIH3a,
CHHTE3a, CpaBHEHMS, KiacCU(pUKaAIMU, OOOOIICHMS), pACKphIBaTh CMBICT OHOJOTHUYECKHUX
MOHSTHH (BBIIEIATH HX XapaKTEPHbBIE MPU3HAKHN, YCTAHABIMBATh CBS3H C JPYTHUMHU MTOHATHSIMH ),

OTIpEeENATh LIeNU JEeATeNIbHOCTH, 3aaBasl MapamMeTpbl M KPUTEPUH HUX JOCTHXKEHUS,
COOTHOCHUTD PE3yIbTaThl ACITEILHOCTH C TIOCTABJICHHBIMU IIEJISIMH;

UCIOJIb30BaTh OMOJIOTUYECKUE TOHATUS s OOBsICHEHHS ()aKTOB U SBJICHUN KUBOMU
MIPUPOJIBI;

CTPOUTH JIOTUYECKHE pACCYXIeHUs (MHAYKTUBHBIC, NEAYKTHBHBIC, IO aHAJOTHH),
BBISIBJISITh 3aKOHOMEPHOCTH W MPOTUBOPEUYHS B PACCMATPUBAEMBIX SIBICHUSX, (OPMYIUPOBATH
BBIBO/JIbI U 3aKJIIOUEHUS;

MPUMEHSITh CXEMHO-MOJICTIbHBIC CPENICTBA ISl MPEACTABICHUS CYIIECTBEHHBIX CBS3CH H
OTHONIICHUH B M3y4aeMbIX OMOJIOTHUYECKUX OOBEKTaX, a TakKe MPOTHBOPEUUI pa3zHOro poja,
BBISIBJICHHBIX B Pa3JIUYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;

pazpabarbiBaTh IJIaH peHieHus MpoOjeMbl C Y4€TOM aHalu3a HMEIOLIUXCS
MaTepUaIbHBIX K HEMaTEPUATBHBIX PECYpPCOB;

BHOCUTbH KOPPEKTHUBBI B JESATEIbHOCTb, OLICHUBATH COOTBETCTBHE PE3YJIbTATOB LENSIM,
OIICHUBATh PUCKH TOCIIEICTBUN JESATEILHOCTH;

KOOPJIUHUPOBAaTh U BBIIOJHATH pabOTy B YCIOBHSX pEANbHOrO, BUPTYAIbHOIO H
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE MPU PEIICHUH KU3HEHHBIX MTPOOIIEM.

2) 0a30BbIe HCCIeA0BaTENbCKHE el CTBUS:

BJI3/IETh HAaBBIKAMHU Y4eOHO-HCCIIEI0BATEIbCKONW U MPOEKTHON AESITeTbHOCTH, HABBIKAMU
paspelnieHus mpoodieM, CIOCOOHOCTHI0O M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TIOMCKY METO/OB
pelIeHUs MPaKTUYECKUX 3a]a4, TPUMEHEHUIO Pa3IMYHbIX METOJIOB MTO3HAHNUS;

UCIOJIb30BaTh Pa3IMYHbIE BHIBI JEATEIHHOCTH MO MOJYYCHHUIO HOBOTO 3HAHUSA, €Tr0
MHTEPIIPETAllNY, MPEOOPa30BaHUI0 U NMPUMEHEHHIO B y4EOHBIX CHUTYyalMsX, B TOM YHCJE MpU
CO3IaHUH YUEOHBIX M COI[UAIBHBIX TPOCKTOB;

(GbopMHPOBATh HayUHBIH TUII MBIIIJICHUS, BIIAJIETh HAYYHON TEPMUHOJIOTHEHN, KIIOYEBBIMU
MOHITHSIMA U METOJIaMU;

CTaBUTHh W (POPMYIHPOBATH COOCTBEHHBIE 3a/la4yd B 0Opa30BATEIBHOU NEATEILHOCTH U
JKU3HEHHBIX CUTYaIUsX;

BBISIBJISITH TPUYUHHO-CIIEICTBEHHBIE CBS3UM U aKTyaJlu3MpOBaTh 3ajady, BBIIBUTATbH
TUNOTe3y €€ pelleHHs, HAaXOIUTh apryMEHTHI MJisl JO0Ka3aTellbCTBa CBOUX YTBEPXKICHHIA,
3aJaBaTh MapaMeTphl U KPUTEPUH PEIICHHUS;

aHAIM3WPOBATh TONYYEHHBIE B XOJE PELICHHUS 3aJa4d Pe3yNbTaThl, KPUTHUYECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX YCIOBHUSX;

JaBaTh OLEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

OCYILIECTBIIAThH LIE€JCHANPABICHHBIN MOMCK MEpPeHOoca CPENCTB U CIOCOOOB JCHCTBUS B
po(hecCHOHATLHYIO CPey;

yMEThb MEPEeHOCUTh 3HAHMS B IIO3HABATEIbHYIO U  MPAKTUYECKyl0 00JacTu
KU3HEJEATEILHOCTH;



YMETbh UHTETPUPOBATh 3HAHUS U3 PAa3HbIX MPEAMETHBIX 00IacTei;

BBIIBUTATh HOBbIE WUJEW, MpeAsiaraTb OPUTMHAJIbHBIE MOJAXOAbl U PEUICHHsS, CTaBHUTh
npoOJIeMbl U 33a]1auu, TOMyCKAIOIIUE aJbTEePHATUBHBIEC PELICHHUS.

3) padora ¢ ungopmaunmeii:

OPHEHTUPOBATHCS B PA3IMYHBIX MCTOYHHKAX MH(poOpMaIuu (Tekcre yueOHOro mocodus,
HAyYHO-MIOMYJISIPHOM JHUTepaType, OMOJIOTMYECKUX CIIOBApsIX U CIPaBOYHUKAX, KOMIIbIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHAIM3UPOBaTh WHGOPMALMIO PA3IMYHBIX BUAOB U (popm
MPEJICTaBICHUSI, KPUTUUECKH OLIEHUBATh €€ TOCTOBEPHOCTh M HEIPOTUBOPEUNBOCTD;

(dbopMynHMpoBaTh 3ampochl U NPUMEHSTHh pPa3IUYHBIE METOJbI NPH TOUCKE U OTOOpe
Ouosornuecko HH(pOpMaInK, HeOOXOUMOM JIJIs1 BEITIOJIHEHHS YUEOHBIX 3a]1a4;

NpUOOpETaTh OMBIT UCIOJIB30BaHUS MHPOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpIIEHCTBOBATH KYJIbTYPY aKTUBHOTO MCIOIb30BaHUS PA3TUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMAJIbHYIO (OpMY NPEACTaBICHUS OHOIOTHYECKON
nHpopmanuu (cxemsl, TpaduKku, JUarpaMMbl, TaOJIUIBI, PUCYHKH U JIPYTOE);

UCIOJb30BAaTh HAYYHBIH S3bIK B KAaueCTBE CPEICTBA MpH paboTe C OMOIOrHMYECKOU
uH(popMaliel: MPUMEHITh XUMUYECKue, (U3NYecKue U MaTeMaTH4YeCKHe 3HAKU U CHMBOJIBL,
dbopmynel, abOpeBUATypy, HOMEHKJIATYPY, WCIOIb30BaTh M MPEOOPa3OBBIBATE 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HATJISTHOCTH;

BJaJIeTh HAaBbIKAMHM pAClO3HABaHHWs W 3alMThl WHGpOpMANMU, HHYOPMAITMOHHON
0€30MacHOCTH JIUYHOCTH.

OBiaieHNe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMU 1€ CTBUSAMU:

1) oOmenue:

OCYILIECTBIISATH KOMMYHHUKAIIMHN BO BCeX c(hepax *KHU3HH, aKTUBHO y4acTBOBATh B JTHAJIOTE
WIM JUCKYCCUU TO CYIIECTBY 00CYyX/aeMoil TeMbl (yMEHHE 3aJaBaTh BOIPOCHI, BHICKA3bIBATh
CYXJIEHUS OTHOCHUTEIBHO BBINIOJHEHUS TMpeaiaraeMoil 3agayd, YYMTHIBATb MHTEPECHl U
COTJIACOBAHHOCTb MO3ULIUN APYTUX YYACTHUKOB JUAJIOTA WIH TUCKYCCHH);

pacrio3HaBaTh HeBepOaJlbHBIE CpeACTBAa OOIICHHWsS, MOHMUMATh 3HAYEHUE COIMATIBHBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHUSI KOH(DIUKTHBIX CUTYallui, yMETh CMsIr4aTh KOHQIHUKTHI U
BECTH NEPETOBOPHI;

BJIQ/IETh Pa3IMUYHBIMHM CIIOCOOAMH OOILEHUS W B3aWMOJAEWUCTBUS, MOHMMATh HAMEPEHUS
JPYTUX JIOACH, IPOSIBIATh YBAXHUTEIHHOE OTHOUICHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMynUpOBaTh CBOM BO3PAXKEHUS;

pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOIO TOYKY 3pPEHHs C HCIIOJIb30BAaHHEM S3BIKOBBIX
CPEICTB.

2) cCOBMeCTHaA 1eSITeJIbHOCTD:

MOHUMATh U UCMOJIb30BaTh MPEUMYLIECTBA KOMaHIHOW W MHAWBHUYaJIbHON pabOThl pH
pemeHny 6MoI0ruyeckoi mpo0aeMbl, 000CHOBBIBATH HEOOXOJUMOCTh MTPUMEHEHHS TPYIIOBBIX
dbopM B3aUMOJICHCTBUS MPH PEIICHUH YICOHOW 3a/1a4u;

BBIOMPATh TEMAaTHKy M METOJbI COBMECTHBIX ICHCTBUH ¢ y4ETOM OOLIMX HMHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0T0 YjeHa KOJUIEKTHBA;

NPUHUMATh LEIH COBMECTHOM JEATEIIbHOCTH, OpPraHW30BbIBATb W KOOPIUHHPOBATH
JNEUCTBUA MO €€ TOCTUKEHMIO: COCTAaBIAThH IUIAaH JEHCTBUHM, pACHPENENSITh POIU C Y4ETOM
MHEHHUH yJaCTHUKOB, 00CYKAaTh PE3yJIbTaThl COBMECTHOI paboThI;

OLICHHMBATh KaueCTBO CBOETO BKJA/la M KAXKIOr0 YYaCTHHKA KOMaH]Ibl B OOIIMM pe3ynbTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

npenjaraTb HOBbIE MPOEKTHI, OLEHUBATh MJIEU C MO3UIMHU HOBU3HBI, OPUTHHAIBHOCTH,
IIPaKTUYECKON 3HAYUMOCTH;

OCYILECTBIIATh TMO3UTUBHOE CTpPATETHYECKOE IMOBEACHUE B PA3JIMYHBIX CHUTYalMsX,
IPOSIBJIATH TBOPUYECTBO U BOOOpAKEHHE, ObITh MHUIIMATUBHBIM.

OBiajeHne YHMBePCAJIbHBIMH Pery/siTUBHBIMU e CTBUSMM:

1) camoopranu3anus:



UCIIOJIb30BaTh OWONOTUYECKUE 3HAHUWS JUIsl BBISABICHUS MPOOJEM M WX pEIICHUS B
YKU3HEHHBIX U Y4eOHBIX CUTYallUAX;

BEIOMpATh HA OCHOBE OMOJIOTMUECKUX 3HAHUH IEJIEBBIE M CMBICIIOBBIE YCTAHOBKU B CBOUX
JNEHCTBUSAX M TMOCTYIKaX IO OTHOIIEHHIO K XKMBOW NMPHUPOJAE, CBOEMY 3J0POBbIO U 3/I0POBBIO
OKPY>KaIOIIHUX;

CaMOCTOSITENIFHO OCYILIECTBIISITh IMO3HABATEIbHYIO NESTEIbHOCTh, BBISBISATH MPOOJIEMBI,
CTaBUTh U (OPMYyIUPOBATH COOCTBEHHBIE 3aJadyd B O0Opa30BaTENBbHON JAESITETHLHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENTHO COCTAaBJIATH TUIAH PEIICHUS TPOOJIEMBI C YIETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPEIITOYTCHHIA;

JIaBaTh OLIEHKY HOBBIM CUTYalIUsIM;

paciupsaTh paMKH y4eOHOTO MpeAMeTa Ha OCHOBE JINYHBIX MPEAIOYTCHHI;

JIeNlaTh OCO3HAHHBIN BBIOOD, apTyMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 32 PEIICHICE,

OLICHUBATh MPHUOOPETEHHBIN OTIBIT;

croco6cTBOBaTh (HOPMHUPOBAHHWIO U TPOSBICHUIO IMHPOKON DJPYIUIIMU B Pa3HBIX
00J1aCTSX 3HaHHM, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTEIbHbIN M KYJbTYPHBIA YPOBCHD.

2) CAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBBI B AESITEIHLHOCTb, OILICHUBATDH
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIa/IE€Th HAaBbIKAaMU MO3HABATENbHOMN peIeKCUU Kak OCO3HAHMS COBEPILIAEMBIX ACHCTBUIMA
Y MBICITUTENIBHBIX TMPOIIECCOB, UX PE3YIbTATOB U OCHOBAHHI, HCIIOIH30BATh MPUEMBI pedIeKCUr
JUTSL OLICHKU CUTYaIluH, BBIOOpA BEPHOTO PELICHHUS;

YMETh OIIEHUBATH PUCKHU U CBOEBPEMEHHO NMPUHUMATH PEIICHUS MO UX CHUKEHUIO;

MPUHUMATh MOTHBBI U a@pTYMEHTHI IPYTHX IIPU aHAIHU3E PE3yNIbTaTOB AEITEIbHOCTH;

3) npuHsATHE ce0s1 U APYTUX:

MPUHUMATD ce0sl, TOHUMAas CBOU HEJAOCTAaTKU U JTOCTOUHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATU3€E PE3YyIbTAaTOB ACSITEIbHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO APYTUX Ha OMIMOKH;

pa3BHUBATh CIIOCOOHOCTh TOHUMATh MUP C TTO3UIUH JIPYTOro YeIOBEKA.

INPEAMETHBIE PE3YJIbTATBI

[IpenmertHsie pe3ynbTaThl ocBoeHus nporpammbl COO mo 6uonorun Ha 6a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue aias ydeOHoro npenmera «buonorusy HayuyHble 3HAHUS, YMEHUS U
crocoObl JeMCTBUH 1O OCBOCHHMIO, MHTEPIIPETAlM M IPeoOpa3OBaHUIO 3HAHUHM, BHJIBI
NESITEIbHOCTH 10 MOJIyYEHHIO HOBOTO 3HAHUS U NMPUMEHEHHIO 3HAHUM B pasiMYHbIX Y4eOHBIX
CUTyallUsX, a TaKKe B PEAIbHBIX >KU3HEHHBIX CUTYaIUsX, CBS3aHHBIX C Ouosorueir. B
IporpaMMe IpeAMETHBIE PE3yJIbTaThl IPEACTaBIEHbI 10 roJaM 00ydeHHs..

[IpenmerHble pe3ynbTaThl OCBOCHHUsI ydyeOHoro mpeamera «buomnorus» é 10 knacce
JIOJKHBI OTPaKaTh:

c(OPMHPOBAHHOCTh 3HAHUN O MeCTE€ W POJH OUOJIOTMM B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTHUHBI MHpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIA/I€ POCCUHCKUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uosornu, GyHKIMOHAIBHOM IPaMOTHOCTH Y€JIOBEKaA JUIsl PELICHUS] AKU3HEHHBIX 3a7a4;

YMEHHUE PACKPBIBAThH COJIEpKaHHe OMOOTHUYECKUX TEPMHUHOB U MOHSATHI: )KU3Hb, KIIETKA,
opranus3M, Merabosm3M (0OMEH BEmIECTB M  NPEBpAIllCHHE JSHEPTHH), TOMEOCTa3
(camoperynsiiusi), ypOBHEBasi  OpraHU3alMsl  JKUBBIX  CHUCTEM, CAaMOBOCIIPOM3BEICHUE
(penpoyKuust), HaCIEICTBEHHOCTh, I3MEHUUBOCTh, POCT U Pa3BUTHE;

YMEHHE Hu3JIaraTh OMOJIOTWYECKHE TEOpUH (KJIETOYHAas, XPOMOCOMHAs, MYTaI[MOHHAs,
[EHTpaJbHAsl JIOTMa MOJIEKYJIsipHOM Owmosorun), 3axkoHel (I'. Mennens, T. Moprana, H. N.



Baguiosa) u yueHus (0 LeHTpax MHOT00Opa3us M MPOUCXOKICHUS KyIbTypHBIX pacteHuii H. U.
Bagunosa), onpeaensTe rpaHUIBl UX TPUMEHUMOCTH K KUBBIM CUCTEMAaM;

YMEHHUE BJIAJIeTh METOJaMH HAayYHOTO MO3HAHUS B OMOJIOTMU: HAOMIO/EHHE U OIMCaHHe
JKUBBIX CHCTEM, IIPOLIECCOB W SIBICHUN, OpraHu3alnus M MpOBeAeHUE OHOJOTHYECKOro
OKCIIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISBICHUE 3aBUCHMOCTH MEXIY HCCIETyeMbIMU
BEJIMYMHAMHU, OOBSICHEHHE MOJNYyYEHHBIX PpEe3YylbTaTOB, HCIOJb30BAHHBIX HAYyUHBIX MOHSITHIA,
TEOPH U 3aKOHOB, YMEHHE J€IaTh BHIBOJIbI HA OCHOBAHHH MOJYYCHHBIX PE3YJIbTATOB;

YMEHHE BBIICIATh CYIIECTBEHHbIE NMPU3HAKH BUPYCOB, KJIETOK MPOKAPHOT U 3YKapHOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOUYHBIX OPTaHU3MOB, OCOOCHHOCTH IPOLIECCOB: OOMEHA BEIIECTB U
IpeBpalleHus] YHEPruu B KIETKe, (OTOCHHTE3a, IIACTUYECKOrO0 M IHEPreTUYecKoro oOMeHa,
XEMOCHHTE3a, MHTO03a, MeH03a, OIIOJOTBOPEHUS, Pa3MHOXKECHUS, UHIUBUAYAIBHOTO Pa3BUTHA
opraHu3ma (OHTOTEHE3);

YMEHHUE NMPUMEHATH MOIyYEHHBIC 3HAHUS AT OOBSICHEHUSI OMOIOTHYECKUX MPOLIECCOB U
SBJICHUH, 1151 IPUHATUS MPAKTUUYECKUX PELIEHUI B TOBCETHEBHOM KU3HHU C LENbI0 00ecrieueHus
0€30IIaCHOCTH CBOETO 3[0POBbS M 3J0POBBS OKPYXAIOIIUX JIOAEH, COOJMIOACHUS HOPM
rPaMOTHOTO TOBEACHHUS B OKpYXKarolled MNPUPOAHONH cpele, MOHMMaHHE HeOoOXOIUMOCTH
UCTIOJIb30BAaHUS JIOCTHKEHUH COBPEMEHHOW OHONOTMH M OMOTEXHOJIOTUH JJIsl pallOHAJILHOTO
MPUPOIONOIB30BAHUS;

YMEHHE peliaTh 3JIeMEHTapHble TEHETHYECKHE 3a/Jadd Ha MOHO- U JUTHOpHIHOE
CKpEeIlMBaHUE, CIEIUIEHHOE HACJIEeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPHUIHOTO CKPEIMBaHUS
JUIS IpeJICKa3aHusl HAacJIe0BaHUs IPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBIMOJHATH JTaOOPAaTOpHbIE U MpaKTUYeCKHue paboThl, COOMIOAATh MpaBUia MpH
pabote ¢ yueOHBIM 1 Ja00paTOPHBIM 000PYIOBaHHEM;

yYMEHHE KPUTUYECKU OLEHUBATh M WHTEPIPETHPOBATh MH(POpPMALHIO OHMOIOTHYECKOTO
COJIepKaHMUsI, BKJIOYAOLIYIO ICEBIAOHAYYHbIE 3HAHMA W3 Pa3IMYHBIX HMCTOYHHMKOB (CpeACTBa
MaccoBOM HMH(OpMaLKK, HaAyYHO-TIONYJISPHbIE MaTEepHUalibl), ITUUECKUE ACTIEKTHl COBPEMEHHBIX
UCCIICIOBaHM B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTHH;

yMEHHE CO037aBaThb COOCTBEHHBIE THCHMEHHBIE W YCTHBIE COOOIICHHS, 0000mas
Ouonornyeckyro HMHGOpPMALMIO M3 HECKOJIBKHUX HCTOYHHMKOB, TI'PAaMOTHO HCIOJIBb30BATh
MOHSATUHHBIN anmapat OHOJIOTHH.

[IpenmerHble pe3ynbTaThl OCBOCHHUsI ydyeOHoro mpeamera «buomnorust» ¢ 11 knacce
JOJIKHBI OTPAXKaTh:

c(OPMHPOBAHHOCTh 3HAHUN O MeCTE W POJM OUOJIOTMM B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAHMU COBPEMEHHON €CTECTBEHHO-HAyYHON KapTHHBI MHpa U
HAYYHOTO MUPOBO33PEHHUS, O BKJIA/I€ POCCUHCKUX U 3apyOeKHbIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouosoruu, pyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PeLICHUS )KU3HEHHbIX 3a/1a4;

YMEHHE pPACKpBIBATh COJAECpXKAHUE OHOJIOrMYECKHMX TEPMUHOB M TOHATUH: BH],
nonyasuusi,  reHodOHa,  DOBONIONMUS,  JABWXKYIMHUE  CUIbl  ((DaKTOph)  SBOJIOIHNH,
IpUCIOCOOJICHHOCTh OPraHU3MOB, BHJI000pa30BaHUE, JKOJIOTMYECKHE (DAKTOpPBI, HKOCHCTEMA,
OPOAYLUEHThl, KOHCYMEHTBI, pEIYyLUEHThl, LEeNu NUTaHWUs, OSKOJOrMYecKas MNHUpaMuia,
OuoreoreHos, ouochepa;

yMEeHHe Wu3Jaratb Ouoyiornyeckue Tteopuu (dBononuoHHas teopus Y. JlapBuHa,
CHUHTETUYECKAsl TEOPHs SBOJIIOLINN ), 3aKOHBI U 3aKOHOMEPHOCTH (3aposiiieBoro cxoactsa K. M.
bapa, dyepenoBanus rinaBHBIX HampaBiieHMH U myteil sBomonuu A. H. CeBeproBa, yueHus o
6uocdepe B. U. Bepnajickoro), onpeaensTh rpaHULBI X TPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHHE BJIaJIETh METOJaMH HAYYHOTO MO3HAHUS B OMOJOTUU: HAOIIOJEHHE U ONUCAHHE
XKHUBBIX CHCTEM, TIPOLIECCOB M SBJICHUH, OpraHu3anus M MpOBeIeHHE OHOIOTHYECKOTO
9KCIIEPUMEHTA, BBIABM)KCHHE THUIOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXKAY HCCIENyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE IIOJIYUYECHHBIX PE3YyJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUHU MOJYYEHHBIX PE3Y/IbTATOB;



YMEHHE BBIICIATh CYIIECTBEHHBIC TPU3HAKU CTPOCHUS OHONOTUYECKUX OOBEKTOB:
BUJIOB, TOMYJALUNA, MPOIYLIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB, OMOTE€OIICHO30B M IKOCHCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOH  HM3MEHUYMBOCTH, €CTECTBEHHOIO  0TOOpa,
BHUJ1000pa30BaHMs, PUCTIOCOOJICHHOCTH OPTaHW3MOB, JIEHCTBUS IKOJIOTHYECKUX (DAaKTOPOB HaA
OpPTaHU3MBI, TIEPEHOCA BEIIECTB U MOTOKA YHEPTUH B IKOCHCTEMaX, aHTPONOTEHHBIX U3MEHEHUN
B DJKOCHCTEMax CBOEH MECTHOCTH, KPyroBOpOTa BEUIECTB U OMOT€OXMMHYECKHX IMKJIOB B
ouocdepe;

yYMEHHE MPUMEHSTH MOJyYE€HHbIE 3HAHUS ISl O0BSICHEHUS! OMOJIOrMYECKUX MPOLIECCOB U
SIBIICHUU, JJIs1 TPUHSITHS MPAKTUISCKUX PEIICHU B TTOBCETHEBHOM KU3HU C LIETBI0 00eCIIeYCHHUS
0€30MacCHOCTH CBOETO 3JI0POBbS U 370POBBSl OKPYKAIOIIUX JIIOJIEH, COOJIIOIEHUS HOPM
IPaMOTHOTO TIOBEACHHSI B OKpPYXKAIOIIeW MPUPOAHONW cpele, MOHMMaHHE HEeO0OXOIUMOCTH
UCIIOJIb30BaHUs JOCTUKEHUI COBpPEMEHHOM ouonoruu TUTSE paloHaIbLHOTO
MPUPOIONONIB30BAHUS;

YMEHHE pelaTh AJIEMEHTapHble OMOJOTMYECKHE 3aJaud, COCTABIIATH CXEMbI IepeHoca
BEIIECTB U YHEPTUU B IKOCHUCTEMAaX (I[ETH MUTaHU);

YMEHHE BBINOJHATH JTaOOpAaTOpHbIE U MpaKTUYeCKHue paboThl, COOMIOAATh MpaBUia MpH
pabote ¢ yueOHBIM 1 Ja00paTOPHBIM 000PYIOBAaHHEM;

YMEHHE KPUTUYECKU OLEHUBAaTh M WHTEPIPETHPOBATh MH(POpPMALMIO OMOIOTHYECKOTO
COJIepKaHMsl, BKIIIOYAIONIYIO TICEBJAOHAYYHBIC 3HAHUS U3 PA3IUYHBIX HMCTOYHUKOB (CpelncTBa
MaccoBOi HWH(OpMaINMK, HAYYHO-TIOMYJSPHBIE MaTEpHalIbl), pacCMaTpUBaTh TJIOOATbHBIC
HKOJIOTHYECKUE MPOOIEMBbI COBPEMEHHOCTH, (DOPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3UIHIO;

YMEHHE CO37aBaTh COOCTBEHHbIE NHUCHMEHHBIE M YCTHBIE COOOINEHHUs, 0000IIast
OMOJOTHYECKYI0O HMH(POpPMAIMI0O M3 HECKOJbKUX HCTOYHHKOB, TIPAaMOTHO HCIIOJIb30BATh
NOHATUIHBIN anmapaTt OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHE

10 KIIACC
Ta6mmma 1
Ne HaumeHoBaHHe pa3ieoB H TeM Koaunyectso yacos DJieKTpOoHHBIE (I (POBEIE) 00pa3oBaTeIbHbIE
n/n nporpaMmmMsbl Bcero KoHTpoabHbIe IIpakTHuyeckune pecypcenl
padoThI padoThl
1 Buonorus xak Hayka 2 0.5 Bubnmnoreka LIOK https://m.edsoo.ru/7f41¢292
2 JKvBBIE CHCTEMBI M UX OpPTaHU3aIINS 1 Bubnmoreka [IOK https://m.edsoo.ru/7f41¢292
3 XUMHYECKHUI COCTAaB U CTPOCHHE KIETKH 8 1 Bubnmnoreka LIOK https://m.edsoo.ru/7f41¢292
4 JKusHeneaTeabHOCTD KIIETKH 6 Bub6mmoreka [IOK https://m.edsoo.ru/7f41¢292
P
5 A3MHOIKCHHE H HIIMBHAYATLHOC PASBITHE 5 1 Bbubaunoreka [{OK https://m.edsoo.ru/7f41¢292
OpraHu3MOB
H
6 ACICACTBCHHOCTR 1 HEMEHAHBOCTE 8 1.5 Bubnmorexa ITOK https:/m.edsoo.ru/7f41c292
OpraHU3MOB
C Ne
7 CIICKIILA Opratu3Mos. LCHOBEL 3 Bubnuoreka [IOK https://m.edsoo.ru/7f41¢292
OMOTEXHOIOTUN
8 PesepBHOE BpeMs 1 Bubnuoreka [IOK https://m.edsoo.ru/7f41¢292
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4




11 KJTACC

Tabnuua 2

HaumeHnoBanme pa3iejioB U TEM

KoanuyecTBo 4acoB

Ne n/m Ipakru4eckue DueKkTpoHHbIE (HU(pPOBLIE)
nporpamMmabl Bcero KoHTpoabHbIe
paboThI o0pa3oBaTe/bHbBIE PeCYpPChI
padoThI
1 DBOJIIOIMOHHAS OHMOJIOTHUS 9 1 Brbmmorexa HOK
https://m.edsoo.ru/7f41cc74
) Bo3HukHOBEHUE U pa3BUTHE KU3HU HA 9 0.5 bubnunorexa [JOK
3emiie https://m.edsoo.ru/7f41cc74
3 Opraau3Mbl B OKpYy’Kalomias cpeaa 5 1 Bubmorexa LIOK
https://m.edsoo.ru/7f41cc74
4 Co0011eCTBa U 3KOJIOTUICCKHE CHCTEMBI 9 Brbnmorexa HOK
https://m.edsoo.ru/7f41cc74
5 PesepBHOE Bpems 2 Bubmorexa LIOK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 34 0 2.5




ITHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Tabmnuua 3

KoanyecTBO 4acoB

Ne Jara DJIeKTPOHHBIE NU(POBLIE
n/n Tema ypoxa Bcero Konrpoanueie Tpakriyeckue HM3y4YeHUsI o0pa3oBare/ibHbIE pecypchl
padoThl padoThI
Bubnmoreka [IOK
1 Buonorus B cucteme HayK 1 https://m.edsoo0.ru/863e6122
https://m.edsoo.ru/863e632a
Metopl MO3HAHUS KUBOW TTPUPOIBI.

) ITpaxtudeckas pabora Ne 1 «Mcnons3oBanne 1 0.5 bubnuoreka [TOK
Pa3IMYIHBIX METOIOB NP U3YICHUHN https://m.edsoo.ru/863e6122
OHMoITIOTHYeCKUX 0OBEKTOBY

3 Bbuonoruueckue cucteMbl, MPOLIECCHI U UX | Bbubauoreka [TOK
H3yYeHHe https://m.edsoo0.1u/863e6564

4 XuUMHUYECKU coCcTaB KJIeTKU. Bona u | Bbubnaunoreka [TOK
MHUHEpaJIbHBIE COJIH https://m.edsoo.ru/863e674¢

5 Benxu. CocraB u cTpoeHHe OENKOB 1 Bubmorewa LIOK

https://m.edsoo.ru/863e6b72
®depMeHTHI — OHOJIOTHYECKUE
karanuzaropsl. JlabopaTopHas pabora Ne 1
6 «M3y4yeHune KaTaaIUuTU4eCKO aKTUBHOCTHU 1 0.5 Bubanorewa LIOK
https://m.edsoo0.ru/863e6b72
(hepmMeHTOB (Ha MpUMepe aMUIa3bl UK
KaTajasbl)»
Bbubaunoreka [TOK
! YraeBopEL. T ! https://m.eds00.ru/863¢6870
Bubnmoreka [IOK

8 Hyxneunossie kuciaotel. ATO 1 hitps://m.edsoo.ru/863c6d5¢

9 HcTopus u MeTOIbI U3yUEHHS KIETKU. | Bubnmoreka LIOK
Kirerounas Teopust https://m.edsoo.ru/863e6e88

10 KreTka Kak meiaocTHas )KuBas CHCTEMa 1

11 CrpoeHne 2yKapHOTHIECKON KIETKH. 1 0.5 bubnuoreka [TOK




JlabopatopHas pabota Ne 2 «l3yuenne
CTPOCHUS KJIIETOK PAaCTCHUIA, )KUBOTHBIX,
rpuOOB U OaKTepuil MO MUKPOCKOIIOM Ha
TOTOBBIX MUKpPOIIpENapaTax u UX OMUACAHHUE)»

https://m.eds00.ru/863e6ff0
https://m.edsoo0.ru/863¢716¢

12 OOMeH BeIIECTB WIIH METa00IH3M bromorexa LIOK
https://m.edsoo.ru/863e766¢
Bbubanoreka [TOK
13 Porocuirres. Xemocniires https://m.edsoo.ru/863¢7¢98
14 DHepreTHIecKuii 0OMeH brbmmorexa LIOK
https://m.edsoo.ru/863e7aae
JKu3HEHHBIH UKIT KIeTKH. J[eeHne KIeTKH.
Murtos. JIabopaTopras padora Ne 3
15 «Ha6moz[em£ MI/IIT)osa 5 KJIETKaX KOHYHKa 0.5 buGmmorexa [IOK
https://m.edsoo.ru/863e7dc4
KOpeIIKa JyKa Ha TOTOBBIX
MHUKpOIIpenapaTax»
16 Buocunres Oenka. Peakiys MaTpuaHOro Bubnmnorexa LIOK
CHHTE3a https://m.edsoo.ru/863e796¢
Bbubaunoreka [TOK
17 Tpancismms — 6nocuHTe3 OenKa hitps://m.eds0o.r/863¢796¢
18 Hexetounsie Gpopmbl >KU3HH — BUPYCHI Bubamorewa LIOK
https://m.edsoo0.ru/863e7540
Bbubanoreka [TOK
19 ®opMBbl pa3MHOKEHHUS OPTaHU3MOB https://m.edso00.ru/863e81b6
https://m.edsoo.ru/863e831e
N Bubnuoreka [IOK
20 Metios https://m.edsoo.ru/863e7f4a
OO0pa3oBaHre U pa3BUTHE MTOJIOBBIX KIETOK.
’1 OmnogotBopenue. JlabopaTopHast pabora Ne 0.5 bubnuoreka [TOK
4 «/3yueHne CTpOCHU TTOJIOBBIX KJIETOK Ha https://m.edsoo.ru/863e81b6
TOTOBBIX MHKpOIIpenapaTax»
22 WNuauBuayansHOE pa3sBUTHE OPTaHU3MOB bubmorexa LIOK
https://m.edsoo.ru/863e8436
23 I'eneTnka — Hayka 0 HACJIEACTBCHHOCTH U Bbubnmnotexa IIOK




M3MEHYHBOCTH https://m.edso0.ru/863e86f2

24 3aKOHOMEPHOCTH HaclieZIOBaHUS TPU3HAKOB. | Bubmuoreka [IOK
MoHorubpuaHOE CKpeBaHre https://m.edso00.ru/863e8878

25 JurubpunHoe ckpenBaHue. 3aKoH | Bubnmoreka LIOK
HE3aBHCUMOTO HAcJIeJOBaHMS IIPH3HAKOB https://m.edsoo.ru/863e89a4
CruenureHHOE HACJIEIOBaHNE MPU3HAKOB.

JlabopatopHas pabota Ne 5 «3yuenne
26 peSYJII:;TaTI())B M:HOFI/I6pI/IZ[HOFO I/}Ifq 1 0.5 Brbmmorexa LIOK
https://m.edso00.ru/863e8c60
JIUTHOPUIHOTO CKPEITUBAHUSA Y APO30(HITBI
Ha TOTOBBIX MUKPOIIpEapaTax»

7 I'eneruka mona. HaciiemoBanue npu3HakoB, | Bubnmoreka [IOK
CIICTIIICHHBIX C ITOJIOM https://m.edsoo0.ru/863e8c60
WsmenunBocTh. HenacencreenHas
n3MeH4YuBOCTh. JlabopaTopHas padora Ne 6.

28 Nzydenue MoaupuKaoHHON 1 0.5 bromorexa LIOK

https://m.edsoo.ru/863e8efe
HM3MEHYHBOCTH, IIOCTPOCHUE BAPHALUOHHOTO
pslla ¥ BapuallMOHHOM KPUBOW»
HacneactBeHHast ©3MEHYHUBOCTb.
JlabopaTopnast padota Ne 7. «AHanu3 Bubnmnoreka LIOK

29 . 1 0.5
MyTaluui y Jpo30¢Hiibl Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MUKpOIIpenapaTax»

30 I'enetuka yenoBeka 1 bromorexa IOK

https://m.edsoo.ru/863e8d78
PeseprubIit ypok. O600mEeHNe M0 TeMe

31 «HacmencTBeHHOCTE M N3MEHYUBOCTD 1
OpPTaHU3MOBY

32 Cenexnus Kak HayKa U IPOLECC 1 Bubamorewca LIOK

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

3 MeTobl ¥ JOCTHXKEHHS CENIEKIINN PAaCTEHUH 1 Bubnmoreka [IOK
¥ )KAUBOTHBIX https://m.edsoo.ru/863e9214

34 BuoTexHonorus kak orpaciab NIpOU3BOACTBA 1 bubmorexa LIOK

https://m.eds00.1u/863e9336
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 34 4




11 KJTACC

Tabnuua 4

KoanuecTBOo 4acoB

JJIeKTPOHHBbIE HU(PPOBBbIE

Ne JlaTa
Tema ypoka Konrpoabuesie  IIpakTuueckue o0pa3oBaTte/ibHbIC
n/n Bcero H3YYeHU S
padoThbI padoTsI pecypcbl
1 DBOJIIOIMS U METOJIbI €€ U3YUYECHUS 1 Bubmmorexa LHOK
https://m.edsoo.ru/863ea20e
) Uctopus pa3BuTus npeacTaBieHUN | bubmuorexa [JOK
00 3BOITIOIINHT https://m.eds00.ru/863e9570
3 MukposBomtonus 1 Buommorexa LHOK
https://m.edsoo.ru/863e9cle
[Momynsmus Kak dIeMeHTapHast
| e, .
B ' https://m.eds00.ru/863e¢99¢6
«CpaBHEHHE BUJIOB 110
MOP(}HOIOTHUECKOMY KPUTEPHIO)
5 JIBroKymie cuisl (3J1eMEHTapHbIE ) bubmmoreka [IOK
(axTOpHI) IBOTIOLUT https://m.edsoo.ru/863e9da4
. bu6mmoreka [IOK
6 EcrecTBenHbIit 0TOODP 1 €10 GOpMBI 1 hitps-//m.edsoo.r/863e9ed0
Pesynprarel aBoIIOIMN:
IpUCIOCOOICHHOCTh OPTaHU3MOB U
7 BHU1000paszoBanue. JJaboparopHas 1 0.5 bubmuotexa [JOK
pabota Ne 2 «Onmcanmne https://m.edsoo.ru/863e9fde
PUCTIOCOOJIEHHOCTH OpraHu3Ma 1
e€ OTHOCUTEJIHLHOTO XapaKTepay
8 Hanpasnenus u nytu 1 bubmuorexa [JOK




MaKpO3BOIIOIHH https://m.edsoo.ru/863e9cle
9 Heob6patumocTs 3BOMIONINN
10 Hctopus xu3Hu Ha 3emie u
METO/Ibl €€ N3YUYEHUS
1 I'unoTe3sl NpOUCXOKACHUS KU3HU bubmmoreka [IOK
Ha 3emiie https://m.edsoo.ru/863ea5a6
Pa3BuTue )xu3HM Ha 3eMiie 1Mo 3paMm bubmuotexa [JOK
12
U TIepHoJIaM https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIbl 3BOJIIOLUN
PACTUTENBLHOTO U )KUBOTHOT'O MUDA.
[IpakTrueckas padora Ne 1 bubmuorexa [JOK
13 0.5
«/3y4yeHre HCKOTaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTEeHUN U KUBOTHBIX B
KOJUTCKIIHSX
CoBpeMeHHas cuctema bubmuorexa [JOK
14
OpPraHUYECKOTO MUpPa https://m.edsoo.ru/863ea48e
15 DBOJIIOLHS YeJIOBEKa bubmmoreka [JOK
(aHTpOTIOrEeHE3) https://m.edsoo.ru/863eac2c
16 JBwxymme cuibl (pakTops) bubmuorexa [JOK
aHTPOIIOTeHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUU IBOJIOLUN
YyeloBeKa
13 YenoBeueckue packl U IPUPOJHbBIE bubmmoreka [IOK
aJanTanuy 9eI0BeKa https://m.edsoo.ru/863eaeca2
Peseprubiit ypok. O60011eHIE TIO
19 TeMe «BO3HUKHOBEHHE U Pa3BUTHE
JKU3HU Ha 3eMJie»
20 DKOJIOTHs KaK HayKa




Cpenpl 0OOUTaHUS W SKOJIOTHYECKHE

Bbu6nmmoreka [JOK

21 bakTopsI https://m.edsoo.ru/863eafec
AbGuotnueckue GpakToOpHbI.
Jlaboparopnas pabota Ne 3.
«Mopdomnorudeckre 0COOEHHOCTH

22 paCTSI({bI/Iﬁ U3 Pa3HbIX MECT 0.5 bubnmorexa LIOK

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

obutanusy. JlabopaTopHas padora
No 4. «BnusiHue cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEyCa

23 Buotnueckue akropsr bubmorexa HOK

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

DKOJIOTUYECKHE XapaKTEPUCTHKH
nomnynsiun. [Ipaktuyeckas padora

24 No 2 «Iloacuér mnoTHOCTH 0.5
MOTYJISIIIAIA Pa3HBIX BUJIOB
pacTeHun»

)5 Coo01iecTBa OpraHu3MOB — bu6mmoreka [IOK
OmoIeH03 https://m.edsoo.ru/863eb46a

26 DKOJIOTHYECKHE CHUCTEMBI bu6mmoreka [IOK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE TTOKa3aTeIn

7 9KOCUCTEMBI. DKOJIOTUUECKUE bubmnorexa [JOK
nupamMuibl. CBOMCTBA YKOCUCTEM. https://m.edsoo.ru/863eb5fa
Cykueccus

28 [IpupoaHbie s3KOCHCTEMBI

29 AHTPONOTr€HHbIE SKOCUCTEMBI

30 Buocdepa — rnobanbhas bubmmoreka [IOK

JKOCHUCTEMA 3EMIIU

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




3aKOHOMEPHOCTH CYIIECTBOBAHHUS

bubmuorexa [JOK

31 ouocdepsl ! https://m.edsoo.ru/863ebd 16

32 YenoeyecTBo B Onochepe 3emin 1

1 CocylecTBOBaHHE MTPUPOJIBI U | bubmuorexa [JOK
YyeJioBeYeCTBa https://m.edsoo.ru/863ebale
PesepBHrlit ypok. O600IICHNE

34 teMbl «Coo01iecTBa u 1
IKOJIOTUYECKHUE CHCTEMBD)»

OBILIEE KOJIMYECTBO YACOB I10 34 25

I[TPOTPAMME







