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IHHOACHUTEJIBHAA 3AIIMCKA

[Tpu pazpaboTke mporpaMMbl O OUOJIOTHH TEOPETUYECKYIO OCHOBY JJISI ONpEAETICHHUS MOAXOIOB K
(bopMHpOBaHUIO COAEpKaHUS yueOHOro npeamera «buosorus» cOCTaBWIN: KOHLENTYaIbHbIC MOJOKEHUS
@I'OC COO o B3aMMOOOYCIIOBICHHOCTH LIEJIEH, COMAEpXKaHUA, Pe3yIbTaTOB OOydeHHS M TpeOOBaHUH K
YPOBHIO IOAIOTOBKHM BBIITYCKHUKOB, IOJOXEHHUsA 00 OOLMX LENsiX M NPUHLUIAX, XapaKTepU3YHOILUX
COBPEMEHHOE COCTOSIHHE CHCTEMBI cpefHero oOmiero obOpasoBanusi B Poccuiickoit denepanuu, a Takxe
IOJIOKEHHUsST O crnenuduke OHOJOruM, €€ 3HAYEHUM B IIO3HAHMU SKUBOM IpHUpOAsl M 00ecreueHUH
CYLIECTBOBAHMSI YEJIOBEUECKOro ooduiecTBa. CoriacHO Ha3BaHHBIM IOJOXKEHUSM, OINpEAENIEHbl OCHOBHBIE
(GyHKLIMHU IpOrpaMMBbl IO OMOJIOTHUU U €€ CTPYKTYpa.

[IporpamMma o 6uonoruu Ma€T mpeACcTaBlICHUE O HETsX, 00 00IIel cTpaTernu 00yJYeHHsI, BOCTUTAHUS
U pa3BuTUs oOydarolmxcs cpeiacrBaMu ydeOHoro mpenmera «buonorus», ompeaenser o0s3arenbHOE
IIPEIMETHOE COJEpP)KAHUE, €ro CTPYKTYPY, pacHpelesieHue IO pasfelaM M TemaM, PEKOMEHIYEMYIO
II0CJIE/I0BATENbHOCTh U3YYEHUsl Y4EeOHOro marepuana ¢ y4€TOM MEXKIPEAMETHBIX M BHYTPUIIPEAMETHBIX
CBA3EH, JIOTMKH 00pa30BaTeIbHOIO MPOIIECCa, BO3PACTHBIX 0COOCHHOCTEH 00YUYarOIIUXCS.

B mporpamme mo OMONIOTMM TakXe YUUTBIBAIOTCS TPEeOOBAaHUS K IUIAHUPYEMBIM JIMYHOCTHBIM,
METaNpeIMETHBIM U TPEIMETHBIM pe3yibTartaM oOydeHHs B ()OPMHPOBAHMU OCHOBHBIX BHJIOB Y4eOHO-
[IO3HABATENIbHOM  J1eATENbHOCTH/YUeOHbIX  JIeHCTBMHM  OOydyaromMXCsl 10 OCBOCHHMIO  COJEpKaHMS
OMOJIOTHYECKOTO 00pa30BAHUSI.

B mporpamme mno Ouonorumm (10-11 kmaccel, 0a30BbIii ypOBEHb) pEaJM30BAH IPUHIMII
MIPEEMCTBEHHOCTH B M3YYCHHUU OMOJOTHH, Ojaromaps 4eMy B HEW IMpPOCMAaTPHUBAETCS HANPABICHHOCTH Ha
pa3BUTHE 3HAHUM, CBS3aHHBIX C (OPMHPOBAHUEM ECTECTBEHHO-HAYYHOI'O MMPOBO33pPEHMsI, IIEHHOCTHBIX
OpPHEHTAIM JINYHOCTH, HKOJIOTUYECKOTO MBIIUICHUS, TPEACTABICHUH O 3J0POBOM OO0pa3e >KU3HH H
Oepe’)XHbIM OTHOLIEHMEM K OKpyKatomed mnpupoaHoil cpene. Ilostromy Hapsangy ¢ u3ydyeHHEM
00IIEONOIOTUYECKUX TEOPUH, a TaK)Ke 3HAHWUH O CTPOEHHUH JKUBBIX CHCTEM Pa3HOTO PaHTa W CYIIHOCTH
OCHOBHBIX IIPOTEKAIOIUX B HUX MIPOLIECCOB B IPOrpaMMe 10 OMOJIOTUH Y/I€JI€HO BHUMAaHUE HCIIOJIb30BaHUIO
MOJyYCHHBIX 3HAHWKA B TIOBCEIHEBHOW JKM3HM [UIsI PEIICHHWS NPUKIAIHBIX 3a1a4, B TOM YHCIE:
NpoWIAKTUKNA HAcIeICTBEHHbIX 3a00JeBaHUN YEIOBEKa, MEIUKO-TeHETHYECKOr0 KOHCYJIbTHPOBAHUS,
00OCHOBaHHUSI HKOJIOTMUECKU LEJIeCO00Pa3HOro IMOBEACHUSI B OKpYXKAIOLIeH NpUPOJHOW cpele, aHaau3a
BIIMSIHUS XO35IICTBEHHON JEATEIbHOCTH Y€IOBEKa HAa COCTOSIHUE MPUPOIHBIX M MCKYCCTBEHHBIX 9KOCHCTEM.
VYcunenne BHUMaHUS K MPUKIAAHON HAMpaBICHHOCTH ydeOHOro mnpeamera «buojorus» mpoauKTOBaHO
HEOOXO/JUMOCTBIO 00€CleUeHUs] YCIOBMH JUIsl pPEUIeHHs OJHOM U3 aKTyaJlbHBIX 3aJad I[IKOJIBHOTO
OMOJIOTMUECKOT0 00pa30BaHUsA, KOTOpas MpeamnojiaracT (popMHUpPOBaHHWE Y OOYUYaIOIMIMXCS CIIOCOOHOCTH
alanTHPOBATHCSA K U3MEHEHUSM IMHAMHYHO Pa3BUBAOIIETOCS] COBPEMEHHOI'O MHpa.

buonorus Ha ypoBHE cpenHero o0iero oopa3oBaHMs 3aHUMaeT BaxHoe mecto. OHa obOecrieunBaeT
¢dopmHpoBaHUe y OOydaromuXcs IMpeICTaBIeHUM O HaydyHOH KapTHHE MHpa, paclupsieT U o6oOuiaer
3HaHUS O KUBOM MPUPOJE, €€ OTINYUTEIBHBIX IPU3HAKAX — YPOBHEBOW OPraHU3aLMM U HBOJIIOLIUH, CO3HAET
yCIOBHS JUISL: TIO3HAHUS 3aKOHOB JKMBOM MpHUponbl, (GopMHUpoBaHUS (YHKIMOHAIBLHONH TI'PaMOTHOCTH,
HaBBIKOB 3/I0POBOTO U 0€301MacHOro 00pasa KU3HHU, IKOJIOTHUECKOTO MBIIIJICHHS, [IEHHOCTHOTO OTHOIICHHS
K KHBOH NMPHUPOJIE U YETIOBEKY.

Bonbmioe 3HadeHne OMONOTHS MMEET TaKKe JUTS PeIIeHUs] BOCIIUTATENBHBIX M Pa3BHBAIOIINX 3a/ad
cpeaHero oomiero o0pa3oBaHMsA, coLManNM3aluu oOydaronmxcs. V3ydenuwe Ouonorun obecneuyuBaeT
ycnoBust Ui (pOPMUPOBAHMSI MHTEIDICKTYAbHBIX, KOMMYHUKAITMOHHBIX M WH(OPMAIIMOHHBIX HaBBIKOB,
ACTETUYECKOM KYNbTYphl, CIIOCOOCTBYET WHTETpaldd OWOJOTHYECKMX 3HAHUH C NPEACTaBICHUSMHU W3
JIPYTrUX YYeOHBIX MPEIMETOB, B YaCTHOCTH, (PH3MKH, XUMHH W Teorpaduu. Ha3zBaHHBIE TOJOXKEHHUS O
npegHasHauYeHUH y4eOHoro mnpenmera «bHOOTUS» COCTaBMIM OCHOBY JUISL OIpENENIEHUS MOAXOA0B K
0TOOPY M CTPYKTYPHPOBAHHUIO €T0 COACPKAHMSI, IPEICTaBICHHOTO B ITPOrpaMMe 10 OHOJIOTHH.

OT10op conepxkanusi yuebHoro npenmera «buonorus» Ha 6a30BOM YpOBHE OCYLIECTBIEH € MO3UIMN
KYJIbTypOCOOOpPA3HOTO TMOIX0/a, B COOTBETCTBUH C KOTOPHIM OOyYalolIfecs MAODKHBI OCBOUTH 3HAHUS M
YMEHUS, 3HauuMble I (OPMHUPOBaHUS OOIIEH KyJIbTYPbI, ONPEACISIONINE aJeKBaTHOE IOBEJICHHE
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4elloOBeKa B OKPY’KAIOIIEH MPUPOTHON Cpelie, BOCTpeOOBaHHBIE B MOBCEAHEBHOW JKM3HH U MPAKTUYECKOU
nesitenbHOCTH. Ocob60e MeCTO B 3TOM cHCTeMe 3HaHHUM 3aHUMAIOT 3JIEMEHTHI COJIEpPKaHus, KOTOPhIE CITyKaT
OCHOBOHM a1 (DOPMHUPOBAHUS MPEICTABICHUNA O COBPEMEHHOW €CTECTBEHHO-HAYyYHOH KapTHHE MHpa H
LIEHHOCTHBIX OPUEHTAIMIX JUYHOCTH, CIOCOOCTBYIOIINX I'YMaHU3alUN OHOJIOrHYeCKOro o0pa3oBaHusl.

CTpyKTypHpOBaHHE COJEpKaHUsl y4eOHOro MaTepuasa B IporpaMMe Mo OMOJIOTMU OCYIIECTBIICHO C
y4€TOM MPUOPUTETHOTO 3HAYEHMS] 3HAHUNW OO0 OTIMYUTENIbHBIX OCOOCHHOCTSIX >KMBOW MPUPOIBI, O €€
YPOBHEBOI OpraHu3allud M 3BOJIOUMU. B COOTBETCTBUM € 3TUM B CTPYKTYpEe Yy4eOHOro NpeaMmeTa
«buosiorus» BBIACIEHBI CIECAYIOUIME COAEpKaTeabHble TUHUN: «buosorus kak Hayka. MeTroabsl Hay4yHOTO
no3HaHus», «KieTka kak Ononmoruueckas cucremMa», «Opranu3m Kak Ouosjoruyeckas cuctemay, «Cucrema u
MHOT000pa3ue OpPraHuyeckoro Mupay, «IBOJIOLHMS >KUBOH MHPUPOIBD», «IKOCUCTEMBI U MPUCYILIHE UM
3aKOHOMEPHOCTH.

Henb u3yyenus: yueOnoro npeamera «buonorus» Ha 6a30BOM ypOBHE — OBJIaJIeHHE O0y4YaIOLIUMUCS
3HAaHUSIMH O CTPYKTYPHO-(YHKIMOHAIBHON OpraHU3alMy JKUBBIX CHCTEM PAa3HOTO paHTa W MPHOOpETeHue
YMEHHH HCIOIb30BaTh 3TU 3HAHUA ISl TPAMOTHBIX JEHCTBHI B OTHOLIEHUH OOBEKTOB >KUBOM HPUPOJBI U
PEILICHHSI Pa3IMYHBIX KU3HEHHBIX MPOOIIEM.

JocTtuxenue e uydeHus: yueOHoro npeamera «buonorus» Ha 6a30BOM ypoBHE 00ecredrBaeTCs
peLIeHUEM CIIETYIOIUX 3a1a4:

OCBOGHHE OOYYalOIIMMHCS CHUCTEMbl 3HAHUW O OHOJOTHYECKHX TEOPHSIX, Y4YCHHSIX, 3aKOHaX,
3aKOHOMEPHOCTSX, THMIIOTEe3aX, IMpaBWIax, CIYKallMX OCHOBOM Mg (OpMHUpOBAHMS TNPEACTABIECHUN O
€CTECTBEHHO-HAYYHON KapTHHE MHpa, O METOJaX HAyyHOrO I[O3HAHUS, CTPOEHUH, MHOrooOpasuu Hu
0COOEHHOCTSIX JKMBBIX CHCTEM Pa3HOTO YPOBHS OPTaHU3AIMH, BBIJAIOIINXCS OTKPBITUSX U COBPEMEHHBIX
UCCIIEIOBAHMIX B OMOJIOTHH;

bopmupoBaHre y 00ydaronIiXcsl MO3HABATEIbHBIX, HHTEIUIEKTYAIBHBIX U TBOPYECKHX CIIOCOOHOCTEH
B NpOIECCEe aHallM3a JAHHBIX O MYTAX Pa3BUTHs B OUOJOrMHM HAy4YHBIX B3TJISIOB, MACH M MOAXOJOB K
M3YYEHHUIO KUBBIX CUCTEM PA3HOI'O YPOBHSI OpraHU3aLUu;

CTaHOBJICHHE Yy 00y4aroImuXcsl 00Iel KyabTyphl, (YHKIIMOHATBLHOW TPAMOTHOCTH, Pa3BUTHE YMEHHIA
OOBSICHATh W OIICHUBATH SIBJICHUS OKPY)KAIOIIETO0 MUpPA JKUBOW MPUPOJIBI HA OCHOBAHWW 3HAHUU U OIIBITA,
MOJIYYEHHBIX TIPU U3YYCHUH OMOJIOTUH;

dbopmupoBaHrue y O0y4aromIMXCsS YMEHHH HJUIIOCTPUPOBATh 3HAYCHHWE OHMOJIOTMYECKHX 3HAHUHN B
MPAaKTUYECKOW JEATEIbHOCTH YEJIOBEKa, Pa3BUTHUM COBPEMEHHBIX MEIUIMHCKHX TEXHOJOTHM U
arpoOMOTEXHOJIOTHIA;

BOCIUTaHHE YOEXKIEHHOCTH B BOZMOKHOCTH MTO3HAHUS YEJIOBEKOM JKMBOI MPUPO/IbI, HEOOXOJUMOCTH
OEpeXKHOr0 OTHOILIEHUS K HeHW, COONIOEeHUs STUYECKMX HOPM TMpU IPOBEIECHUU OMOJOTHYECKHUX
HCCIICIOBAHUN;

OCO3HaHHE IEHHOCTU OMOJIOTMUYECKUX 3HAHUI JJIs TOBBIIMICHUS YPOBHS AKOJIOTMYECKON KYJIbTYpHI,
i GopMHUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MIPUMEHEHHUE NMPUOOPETEHHBIX 3HAHUW U YMEHHUI B MOBCEIHEBHOM KU3HU JJIs OLEHKU MOCIEACTBUM
CBOEH JIeATENIbHOCTU MO OTHOIIEHUIO K OKpYKalolleld cpene, cOOCTBEHHOMY 3/10pOBbIO, 0OOCHOBaHHE U
coOmroieHne Mep npodrIakTUKy 3a0071eBaHUH.

B cucreme cpennero obuiero oopazoBanus «buosorus», nydaemas Ha 0a30BOM ypOBHE, SIBISETCS
00s13aTeNbHBIM y4EOHBIM MPEIMETOM, BXOJSIIMM B COCTaB IpeaMeTHOH obnactu «EcTecTBeHHO-HayuHbIE
MIPEAMETHD.

Jlnst u3yyeHust Ononoruy Ha 6a30BOM YpOBHE CPEeIHEro 001ero oopa3oBaHus OTBOAUTCS 68 4acoB: B
10 xmacce — 34 yaca (1 gac B Hezmeno), B 11 kiacce — 34 yaca (1 yac B Henento).

COIEPKAHUE OBYYEHUS

10 KVIACC

Tema 1. buojsiorust Kak Hayka.

buonmoruss kak Hayka. CBsi3b OHOJOrMM C OOIIECTBEHHBIMH, TEXHHYECKUMH U JAPYTHUMHU
€CTECTBEHHBIMH HaykaMmH, punocodueit, STUKON, FCTeTUKON U mpaBoM. Ponb Ouonoruu B opMupoBaHuun
COBpPEMEHHOM Hay4yHOI KapTHHBI Mupa. CucTemMa OHMOIOrHYeCKHX HayK.
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Metoapl TMO3HaHHWS KHUBOM TNPHUPOAbI (HAOIIOAEHUE, HKCHEPUMEHT, ONHCAHUE, HW3MEpEHUE,
KJ1accuukanms, MOJETMPOBAHNE, CTATUCTUYECKAss 00pabOTKa TaHHBIX).

JdemMoHcTpanum:

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

TaOmuip! u cxeMbl: «MeTo bl TO3HAHUS )KUBON IPUPOJIBIY.

JlabGopaTropHble U IpaKTHYecKue padoThbl:

[Ipaktuyeckas pabora Ne 1. «Vcrnonp3oBaHue Pa3IWYHBIX METOJIOB MPHU M3yYCHUU OMOJIOTHYECKUX
OOBEKTOB.

Tema 2. 7KuBble cucTeMbl M HX OPraHU3ALMA.

XKusble cucrembl (OUOCUCTEMBI) Kak MHpeaMeT u3ydeHus Ouosioruud. OTIWYHE XKUBBIX CHCTEM OT
HEOPraHUYECKON IPUPOJIBI.

CpoiicTBa OmocucteM U HX pa3zHooOpa3ue. YPOBHH OpraHu3alMi OHOCUCTEM: MOJICKYIISIPHBIMH,
KJICTOYHBIN, TKAHEBBIN, OPraHU3MEHHBIN, MOMYJISIIHOHHO-BUI0BOM, KOCUCTEMHBIN (OMOTEOIIEHOTHYECKUIA),
OonocdepHbIN.

JdeMoHcTpanum:

Tabmuis! u cxeMbl: «OCHOBHBIC IPU3HAKY KU3HIY, «YPOBHHU OpraHU3alluU >KUBON IPUPOIBI.

Ob6opynoBanue: moaens mosiekyinl JJHK.

Tema 3. XuMn4ecKnii COCTaB M CTPOEHNE KJIETKH.

XUMUYECKUN COCTaB KJIETKU. XMMHYECKHUE DJIEMEHTBI: MAaKpO3JIEMEHThI, MUKPO3JIEMEHThI. Boma u
MUHEpaJIbHbIE BEIIECTBA.

@OyHKIMH BOJbI U MUHEPAJIbHBIX BELLlECTB B KieTke. [loanep:kanne ocMoTHYECKOro OasiaHca.

benku. CoctaB u crpoeHue OenKkoB. AMHMHOKUCIOTHI — MOHOMEphl OenkoB. He3zameHumble u
3aMEHUMbIE AMUHOKHUCJIOTHl. AMHHOKHCIOTHBIM COCTaB. YPOBHM CTPYKTYphl O€JIKOBOH MOJIEKYJIbI
(mepBuUYHas, BTOpPHYHAs, TPETUYHAsT M YETBEPTUYHAS CTPYKTypa). XHUMHUYECKHE CBOMCTBA OEJKOB.
Bbuonornveckne pyHKINU OEITKOB.

®epMeHTHl — Ouonornyeckue kartanuszatopbl. CTpoeHue (epMeHTa: aKTUBHBIN IIEHTP, cyOcTpaTHas
cneunpuanocts. Kopepmentsl. Butamunbl. OTindns (epMEeHTOB OT HEOPTaHMUECKUX KaTaIN3aTOPOB.

YrneBojabl: MOHOCaxapuIbl (TJII0K03a, pub03a U Ae30KcHprub03a), nucaxapuibl (caxaposa, JIakTo3a) U
noJyincaxapuisl (Kpaxmai, TNIMKOI'eH, HeJI0i103a). buonornueckre GyHKIUU yIriieBOAOB.

Jlunuapl:  Tpurauuepuasl, ¢ocdomunuas,, crepounsl. [napodpmibHO-rHAPOdhOOHBIE CBOMCTBA.
buonoruueckue pynkiuu nunuaos. CpaBHEHUE YTIIEBOJOB, OCJIKOB U JIMIHJIOB KaK HCTOUHUKOB SHEPIHH.

Hyxneunnossie kucnotsl: JJHK u PHK. Hykieotnnbl — MOHOMEpBI HYKIIEMHOBBIX KUCIOT. CTpoeHue u
¢yuxun JJHK. Crpoenne u pyukuuu PHK. Buast PHK. AT®: crpoenue u GyHKIMH.

[Mutonorus — Hayka o kierke. KierouHass Teopuss — mpuMep B3auMOJEWCTBUS uaed U (PaKToB B
Hay4YHOM ITO3HAHUHU. MeTO/ bl H3yUEHHUs KIIETKU.

Krnerka kak 1enoctHas xuBas cuctema. OO1Iue MprU3HAKU KJIETOK: 3aMKHYTasl Hapy»KHasi MmemOpaHa,
mosekyinbl JIHK kak reHeTHdeckuit anmapar, cucTeMa CUHTe3a Oelka.

Tumnbl kneTok: sykapuoTHyeckas U npokapuorudeckas. OCOOEHHOCTH CTPOEHHUS MPOKAPHOTHUECKON
kietku. Kierounas crenka Oaxtepuil. CTpoeHHE JYKapuOTHYECKON KieTKH. OCHOBHBIE OTIMYUSA
pacTUTENbHON, )KUBOTHOM 1 TPUOHON KJIETKH.

[loBepXHOCTHBIE CTPYKTYphl KIETOK — KIJIETOYHas CTEHKa, TJUKOKAJIUKC, HuX (yHKIHUU.
[Tna3maruyeckass memOpaHa, e€ cBoiicTBa U QyHkuuu. l{utormasma u e€ opranoussl. OgHOMEMOpaHHbIE
opranounbl knetku: OIIC, ammapatr [onbmxu, nau3ocombl. [loayaBTOHOMHBIE OpPraHOWBI KJIETKH:
MUTOXOHJAPHH, MiacTuibl. [Ipoucxoxxaenne MUTOXOHApUH M TuacTui. Buasl mimactua. HememOpanHbIE
OpPraHoubl KJIETKU: PUOOCOMBI, KJIIETOYHBIA LIEHTP, IEHTPUOIN, PECHUYKH, )KT'yTUKH. DYHKIIUN OPraHOUI0B
KJIETKU. Britouenus.

Anpo — perynaTtopHsiid 1IeHTp KiIeTku. CTpoeHue saupa: sijiepHas 0001049Ka, Kapuoruia3Ma, XpoMaTHH,
SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEHIECTB B KIIETKE.

JdemoHcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneinen, P. Bupxos, [Ix. Yorcon, ®. Kpuk, M.
VYunkunc, P. ®pankinun, K. M. bap.
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Huarpammsbl: «Pacnpenenenue XMMHYECKHX D3JEMEHTOB B HEXHUBOW mpupozae», «Pacmpenenenue
XUMHMYECKHX DJIEMEHTOB B KUBOU IPUPOACH.

Tabmuuer u cxemsl: «lleproguueckas TabiuIAa XUMHUYECKUX 3JIEMEHTOB», «CTpOeHHE MOJEKYJIIbI
BOAbI», «buocunTtes Oenka», «CtpoeHue Mousiekynbl Oenka», «Ctpoenue ¢pepmeHTa», «HykienHoBble
kucnotel. JIHK», «Crpoenne monekynsl AT®», «CtpoeHue syKapuOTHUECKOH KIeTKW», «CTpoeHue
KUBOTHOM KIETKNW», «CTpoeHHEe pacTUTENbHOM KIETKH», «CTpoeHHne IPOKapUOTHYECKON KIIETKU,
«CTpoeHue sipa KIeTKW», «Y TIIeBOAb, «JIUmuaby.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpyIOBaHUE JIs MpPOBEACHUS HAOIIOACHUH, U3MEpPEHMIH,
HKCIEPUMEHTOB, MUKPOIIPENIapaThl PACTUTEIBHBIX, )KUBOTHBIX U OaKTEPUATBbHBIX KIETOK.

JlabGoparopHble U NpaKTUYecKue padoThbl:

JlaGoparopnast padora Ne 1. «l/3yueHue KaTaJUTUYECKOH aKTUBHOCTH (PEPMEHTOB (Ha HpUMEpe
aMMJIa3bl WM KaTayasbl)».

Jlaboparopuasi pabota Ne 2. «M3ydeHue CTpOEHHUs KIETOK PACTEHHH, KUBOTHBIX M OAKTEPHH MO
MHUKPOCKOIIOM Ha F'OTOBBIX MUKPOIIpENapaTax U X OIUCAHUE).

Tema 4. /KusHenesiTeIbHOCTh KJIETKH.

OOmeH BemiecTB, WJIM METa0O0IM3M. ACCUMIIIIIUSA (TUIACTUYECKHH OOMEH) W JAMCCUMUIISAIUS
(oHepreTuyeckuii OOMEH) — JBE CTOPOHBI €JMHOTO Mporecca MerabonuszMa. Poib 3aKOHOB COXpaHEHHS
BEIIECTB M SHEPIMH B IOHUMaHUU METa0oIM3Ma.

Tunbr oOMeHa BemiecTB: aBTOTPOGHBIA U reTepoTpodHbIi. Poib depMeHTOB B OOMEHE BEIIECTB U
IIPEBPALLICHUY SHEPTUU B KIIETKE.

®otocunte3. CBeroBass u TemMHOBas ¢a3bl GorocunHTeza. Peakunu dortocunreza. DPPeKTHBHOCTD
¢dorocunTe3a. 3HaueHue (GoTocuHTE3a NI KU3HU Ha 3emuie. BiausHue ycioBuil cpeabl Ha (OTOCHHTE3 U
CTIIOCOOBI TIOBBIIIEHHSI €70 MPOJIYKTHBHOCTH Y KYJIBTYPHBIX PAaCTEHUIA.

XeMocuHTe3. XeMOCHUHTE3UpYIole OakTepry. 3HaUeHne XeMOCHHTEe3a Ul KU3HU Ha 3eMie.

OHepreTudeckuii oOMeH B KieTke. Paciienyienue BeuecTs, BbIJIEICHUE U aKKYMYJIMPOBAHUE SHEPTUU
B KJIETKe. JTanbl 3HepreTuueckoro oomena. ['nmukonus. bpoxenue u ero Buasl. KucinopogHoe okucienue,
Wil KiIetoyHoe papixanue. OxucnutenbHoe (GochopunmpoBanne. IPPEKTUBHOCTD IHEPTETUIECKOTO
oOMeHa.

Peakuuu matpuuHoro cunresa. I'enermueckass umHpopmauus u JIHK. Peanuszanus renernueckoit
uHpopmanuu B kieTke. ['eHeTnueckuil kox u ero cpoiicrBa. Tpanckpunuus — matpuuHbiii cunte3 PHK.
Tpancnsiuss — OuocuHTe3 Oenka. Otambl TpaHcsiuuu. KoaupoBanue amuHokucinor. Poibs pubocoM B
O6uocuHTe3e Oenka.

Heknerounsie ¢opmbl xu3Hu — Bupychl. Hcropus otkpbiTus BupycoB (. M. VBanoBckwii).
OcoOeHHOCTH CTPOEHHUS U KM3HEHHOTro LUKJIa BUpycoB. bakrepnodaru. bone3nu pacreHuii, KUBOTHBIX U
4esloBeKa, BbI3bIBaeMble BUpycamu. Bupyc mmmyHoxaeduuura yenoseka (BUY) — Bo3Oyaurens CIIN/la.
OOparHass TpaHCKpUIIMS, peBepraza M HHTerpasa. IIpodwmiakTuka pacnpocTpaHeHHs BUPYCHBIX
3a00JI€BaHUH.

JdemoncTpanum:

[optpetsr: H. K. Konsuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabnuue! u cxemsl: «Tunbl nUTaHuAY», «MeTabonu3mM», « MUTOXOHIPUSA», « IHEPreTUUECKUA 0OMEH»,
«Xnopomnacty, «®Dotocunresd», «Ctpoenune JIHK», «Ctpoenne u ¢yHkunoHupoBanue reHa», «CuHTE3
Oenkay», «['eHermueckuit koay, «Bupyce», «baktepuodarm», «CTpoeHHEe M KM3HEHHBIH LUKI BUpYyca
CIINda, 6akrepuodaray, «Pemnukauus JJHK».

Ob6opynoBanue: moxaenu-anmuukauuu «Yasoenue JHK wu tpanckpunums», «buocunres oOenxay,
«CTpoeHHe KIeTKn», MoJenb cTpykTypsl JTHK.

Tema S. PasMHOKeHHEe H HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Kierounsnii ukI1, WM >KU3HEHHBIN MUK KiIeTKA. MHaTepdasza u muto3s. [Iporeccel, mpoTekaronye B
uHTepdaze. Permmkanusa — peakuus MatpuuHoro cunte3a JJHK. Ctpoenune xpomocom. XpOMOCOMHBIH
Habop — kapuoTHuN. JIMIJIOUIHBIM U TaluIOUAHBIA XPOMOCOMHBIE HAabOpbl. Xpomatuasl. LluTonornueckue
OCHOBBI Pa3MHO)KEHHUS U MHAWBUIYAJIbHOTO PAa3BUTHSI OPTaHU3MOB.

Henenue xnetku — muto3. Ctanuu muto3a. [Ipoiieccel, mpoucxosamme Ha pa3HbIX CTAIUSX MUTO3A.
buonornueckuii CMbICI MUTO3a.



[IporpamMmmupyemast TuOEIb KJISTKH — alloNTo3.

DopMbI pa3MHOXKEHHSI OPTAaHU3MOB: OECIoJIoe M MOJI0Bo€. BHuibl 6€Ccmoaoro pa3MHOXKEHHS: IeTICHNE
HaJBOE, MOYKOBAaHWE OJHO- M MHOTOKJIETOYHBIX, CIOPOOOpa3OBaHME, BEreTaTHBHOE pPa3MHOMKEHUE.
HckyccTBeHHOE KIIOHUPOBAHUE OPTaHU3MOB, €T0 3HAYCHHUE /TSI CEICKIIUH.

[TonoBoe pa3MHOXEHUE, €r0 OTINYUS OT OECIOI0ro.

Meito3. Cragum meriosa. IIpoueccel, npoucxoasume Ha craausx menosa. [loBeneHue xpomocom B
Mmeno3se. Kpoccunrosep. bruonornueckuii CMbICI M 3HaYEHUE MEN03a.

I"ameTorenes — mporiecc 0Opa30BaHMsI MOJIOBBIX KJIETOK Y JKMBOTHBIX. [10JI0BBIC JKelIe3bl: CEMEHHUKHU

u suuHukd. OOpa3oBaHME M pa3BUTHE IMOJOBBIX KIETOK — TaMeT (CHepMaTo30H]l, SHIEKIeTKa) —
criepmaroreHe3 U ooreHe3. OCOOEHHOCTH CTPOEHHUs AHLEKIETOK M crepMaro3ouoB. OIuIof0TBOpEHHE.
[TapTenorenes.

NunuBuayanpbHOEe pa3BUTHE (OHTOTeHE3). OMOpHUOHAIbHOE pa3BUTHE (dIMOpHOTEHE3). OTarbl
SMOPHOHAIILHOTO Pa3BUTHSL Yy IMO3BOHOYHBIX JKMBOTHBIX: JPOOJIEHHE, TacTPyJSIHs, OpraHOTeHE3.
[ToctambpuoHanbHOe pazBuThe. TUIBI TOCTIMOPHOHAIBHOTO PA3BUTHS: MPSAMOE, HENPAMOE (JTMUUHOYHOE).
Bnustaue cpenpl Ha pa3BUTHE OPraHU3MOB, (PaKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOJICTBA.

Poct u pazButue pacteHuil. OHTOreHe3 [IBETKOBOI'O PACTEHUS: CTPOEHUE CEMEHU, CTaIMH PAa3BUTHSL.

JdemoHcTpaumnu:

Tabnuiet u cxembl: «@OpMBbI pa3MHOKEHHSI OPTaHU3MOBY, «J[BOWHOE OMIIOIOTBOPEHHE Y IBETKOBBIX
pacteHuii», «BereratuBHOe pa3MHOXKEHHUE pacTeHui», «Jlenenue kieTku 6akrepuit», «CTpoeHue noiaoBbIX
KJIeTok», «CTpoeHue XpoMocoMmbl», «Knertounslii nukim», «Pemmmkanus JIHK», «Mwuto3», «Meito3y,
«[Ipsimoe u HempsiMoe pa3BuTHE», «['aMeTOreHe3 y MIIEKOIUTAIOUIMX U 4esloBeKa», «OCHOBHBIE CTaIuu
OHTOT'EHE3a».

O6opynoBaHue: MUKPOCKOI, MUKponpernaparsl «CrepMaTo30U/1bl MIEKOIUTAIOIIEr0», «SHleKIeTka
MJIEKOIUTAOIIEr0», «KapuoKiuHe3 B KIETKaX KOpEelIKa JIyKa», MarHUTHas MOJeNb-anIuinkanus «/lenenue
KIeTkn», monenb JTHK, Mmonens MeTadasHoit XpoOMOCOMBI.

JlabGopaTropHble H NpaKTUYecKue padoThbl:

JlabopaTtopHas padota Ne 3. «HabmroneHne MuTo3a B KIETKaX KOHUMKA KOPEIIKA JIyKa Ha TOTOBBIX
MHUKpOIpenaparax.

JlaboparopHast pabota Ne 4. «M3ydeHre cTpOSHUS MOJOBBIX KJIETOK HA TOTOBBIX MUKPOIIpENapaTax.

Tema 6. HacsiencTBeHHOCTh M H3MEHYHBOCTH OPTaHU3MOB.

[Ipenmer u 3amaun renetuku. VMcropust pa3Butus reHeTuku. Poiab LUTONOTMHM M AMOPHOJIOTUU B
CTaHOBJICHUM T'€HEeTUKU. Bkiiag poccuiickux M 3apyOeXHbIX YYEHBIX B pa3BUTHE T€HETHKH. MeTobl
reHeTUKH  (THOpUIOJIOTUYECKHH,  [IMUTOTCHETHYECKUH,  MOJEKYJIsIpHO-TeHeTuueckuii).  OCHOBHBIE
TEHETUYECKUE TIOHATHUS. | eHeTHUecKasi CHMBOJIMKA, UCIIOJIb3yeMasl B CXEMAaX CKPEIIUBAHUM.

3aKOHOMEPHOCTH HAaclleZIOBaHUs MPU3HAKOB, ycraHoBieHHble [. MenneneM. MonoruOpunHoe
CKpelIMBaHue. 3aKOH €JUHO-00pa3us TMOpHI0B HepBOro mnokosieHus. IIpaBuiao nToMuHUpOBaHMS. 3aKOH
pacuieruieHus npu3HakoB. [ unoresa unctorel ramer. [1o1HOE M HENMOJIHOE JOMUHUPOBAHMUE.

JlurnOpuiHoe cKpelyBaHue. 3aKOH HE3aBUCHMOIO HacjelOoBaHMs NpHU3HAKOB. LluToreHernyeckue
OCHOBBI JTUTHOPHUIHOTO CKpEeLIMBaHUs. AHAIM3UpYIOLIee cKpelyBanue. Vcnoap30BaHue aHaIu3upyIOLIEro
CKpPELIMBAHUS AJIS ONPEeNICHHs TeHOTHIIa 0COOH.

CueruienHOe HaclieoBaHue npusHakoB. Pabora T. Moprana 1o clieryieHHOMY HacleOBaHUIO T€HOB.
Hapymienue cuenenns reHoB B pe3yJIbTaTe KpOCCUHIOBEpaA.

XpOMOCOMHas1 TEOPHS HACJIEICTBEHHOCTH. [ eHeTHUeCcKue KapThl.

I'enernka mnoma. XpoOMOCOMHOE ONpeAeNeHuEe TMoja. AyTOCOMBI M  TIOJOBBIE XPOMOCOMBI.
['omorameTHble U reTeporaMeTHble Opranu3Mel. HacnenoBanue npru3HakoB, CHEIIIEHHBIX € TTOJIOM.

N3meHunBoCcTh. BuIpl M3MEHUYMBOCTH: HEHACJIEICTBEHHAs M HacleACTBEHHas. Poib cpeabl B
HEHACJIEJICTBEHHOW M3MEHYMBOCTU. XapaKTepUCTHKAa MOIU(UKAIMOHHOW M3MEHYMBOCTU. BapuanroHHbIH
psn ¥ BapuanuoHHasi kpupas. Hopma peakuuu npuszHaka. KonudecTBeHHbIE U KAUECTBEHHBIE MPU3HAKU U UX
HopMa peakiuu. CBolicTBa MOAU(DUKAITMOHHOW U3MEHIHUBOCTH.

HacnenctBenHast, WM reHOTHUIHMYECKas, U3MEHYMBOCTb. KoMOMHATHBHAs W3MEHUYMBOCTH. Meilo3 u
MOJIOBOM  Tpolecc — OCHOBa KOMOWHATUBHOM  W3MEHYMBOCTU. MyTallMOHHAs HU3MEHYHMBOCTb.



Knaccu¢ukanus Mmytanuii: reHHbIe, XpPOMOCOMHEBIE, TeHOMHBIE. YacToTa U MPUYUHBI MyTalluid. MyTareHHbIe
(hakTophl. 3aKOH TOMOJIOTUYECKHUX PAIOB B HacieICTBeHHONM n3meHunBocTH H. M. BaBuiosa.

BuesigepHast HacnIeCTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetuka uenoseka. Kapuorum yenoeka. OCHOBHBIE METO/Ibl TEHETUKH YEJIOBEKA: T€HEAJIOTMYECKHIM,
ONM3HELIOBBIM, IMTOTCHETUYCCKUH, OMOXUMHUYECKHH, MOJCKyJIspHO-reHeTnueckuil. CoBpeMeHHOe
ONpeJEICHUE TeHOTHUIIA: MTOJHOT€HOMHOE CEKBEHHPOBAaHUE, T€HOTUIIMPOBAHUE, B TOM YHUCJE C MOMOIIbIO
[MI[P-anamm3a. HacnencTBeHHbie 3a00JieBaHUSI YeJIOBEKAa: IeHHBbIC OOJEe3HU, OOJIE3HW C HACIEICTBEHHOU
MIPEeIPacioIOKEHHOCThI0, XpPOMOCOMHBIE Oosie3Hr. CoMaTuyeckue U reHepaTuBHbIE MyTaluu. CTBOJIOBbIC
KJIeTkd. [IpuHIMOBI 370pOBOTO 00pa3a KU3HU, TUATHOCTUKH, MPO(PHIAKTUKH U JICYCHUS TEHETHYECKUX
Oone3Heil. MenUKO-TeHETHYECKOEe  KOHCYJIbTUpPOBAaHHME. 3HAUE€HUE  MEAMIMHCKOW TIeHETHKH B
MPEJOTBPALICHUN U JICYEHUN TeHETUYECKUX 3a00JIeBaHHIA YETIOBEKA.

JdemoHcTpaumnu:

[Moprpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodeen-Pecorckuii, H.
. BaBunos.

Tabmuupr u cxembl: «MOHOIMOPUIHOE CKPELIMBAHUE M €0 LUTOTEHETHYECKas OCHOBA», «3aKOH
paclileryIeHusl ¥ ero [UTOreHeTHYeckasi OCHOBa», «3aKOH YUCTOTHI TaMeT», «JlUruopuiHoe CKpemnBanmuey,
«IuTomoruueckre OCHOBBI JTUTHOPUIIHOTO CKpeIHMBaHus», «Meiho3», «B3auMoaeiicTBre aiebHBIX
reHoB», «['eHeTnyecknue KapThl pacTEHUN, )KUBOTHBIX U YEJIOBEKa», «l'€HeTHuka mnoiay, «3aKOHOMEPHOCTU
HacJe0BaHMs, CIEIUICHHOTO C MoJioM», «KapuOoTUIbI YeloBeKa U JKUBOTHBIX», «BUIbI M3MEHUYHUBOCTHY,
«MopaudukanmoHHas HM3MEHUHMBOCTHY, «HacmemoBanue pesyc-pakropa», «['eHeTHKa TpPYII KpPOBUY,
«MyTanuoHHas U3MEHYUBOCTHY.

Ob6opynoBanue: MO/IeNIN-aNIIITMKALIUH «Monorubpuanoe CKpELIMBaHUEY, «Henonnoe
JTOMUHUPOBaHUEY, «lurndbpuanoe ckpeumBanuey, «Ilepekpéct xpoMocoM», MUKPOCKOIT 1 MUKpOIIpenapar
«pozoduna» (Hopma, Mytanuu GopMbl KPBIIILEB U OKPACKU Tena), repbapuii «I'opox moceBHOIM.

JlaGopaTopHble M IPaKTHYeCKUEe PadoThI:

Jlaboparopuass pabora Ne 5. «l3yueHue pe3ynbTaToB MOHOTHOPHIHOTO U JUTUOPUIHOTO
CKPEIIMBAHUS Y TPO30(UIIBI HA TOTOBBIX MUKPOTIpENapaTax».

Jlaboparopuass pabora Ne 6. «M3yueHue MoIUMUKAIMOHHON HM3MEHUYMBOCTH, TOCTPOCHUE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

JlaboparopHast pabota Ne 7. «AHanu3 myTtanuii y Apo30¢puiibl Ha TOTOBBIX MUKpOIIpEnapaTax».

[IpaxTuueckas padota Ne 2. «CocTaBieHue 1 aHaau3 POAOCIOBHBIX YEIOBEKay.

Tema 7. Cesekunst oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenekiust Kak Hayka v Tipoliecc. 3apoxaeHue celekuun u gomectukanusa. Yuenue H. . BaBunosa o
[EHTPax MPOMCXOXKIECHUS U MHOTooOpa3us KyIbTYpHBIX pacTeHUl. LIeHTphl MPOUCXOXKACHHS TOMAITHUX
XKUBOTHBIX. COopT, IOpOJ1a, LITAMM.

CoBpeMeHHbIE METOJIbI ceNeKInU. MaccoBbI U MHIUBUIYaTbHBIA OTOOPHI B CENEKIIUN PACTCHHUH H
KUBOTHBIX. OTIleHKa JKCTephepa. DBIM3KOPOACTBEHHOE CKpelIMBaHWEe — WHOpuUAWHT. Yucras JUHHSL.
CkpenuBanue 4ucThiXx JauHHMA. [erepo3uc, wnu rubOpuaHas cuia. HepoacTBeHHOE CKpelluBaHUE —
ayrOpumuur. OtnanéHHas rulOpuauzanuss U e€ ycnexu. VICKycCTBEHHBIM MyTareHe3 M IOJIydeHHE
MOJIMIIOUIOB. JJOCTHKEHUS CENEKIIUN PACTEeHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buortexHonorus kak orpacib Npou3BoacTBa. ['eHHAst MHXKEHepHs. DTambl CO3/IaHUSl PEKOMOWHAHTHON
JIHK u TtpancreHHsix opranu3moB. Knerounas unkeHepus. KierouHele KynbTypbl. MHKPOKIOHAJIbHOE
pa3sMHOKeHHe pacteHuid. KiioHupoBaHHE BBICOKOMPOAYKTHBHBIX CEITbCKOXO3IMCTBEHHBIX OpPTaHW3MOB.
Dkonorudeckue u yTrudeckue mpoodiemsl. [MO — reHeTndecku MOIUGUITUPOBAHHBIE OPTaHU3MBI.

JeMoHcTpanmu:

IToptpetsi: H. N. Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, M. @. I1BaHOB.

Tabmuupl 1 cxembl: kKapta «LleHTpBI MPOUCXOXKACHUS W MHOT000pa3usi KyJbTYPHBIX DPACTCHHI,
«[Topoapl MOMAIIHUX KHUBOTHBIX», «CopTa KyNbTYPHBIX pacTeHui», «OTmanéHHas THOPUAN3AIULY,
«Pabotel akamemuka M. ®. HMsanomay, «llomuminougns», «OOBEKTHl OHMOTexXHOIOrHWY», «KileTOUHBIE
KYJbTYpbI U KJIOHHpPOBaHUE», «KOHCTpyHpOBaHHE U MIEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJISKU TUIOAOB W KOPHETUIOAOB JUKUX (OPM U KYJIBTYPHBIX COPTOB PACTEHUH,
repOapuii «CenbCKOX03UCTBEHHBIC PACTEHUSY.



JlabopaTopHble U IpaKTHYeCKHe PadoThI:

Okckypeust «OCHOBHBIE METOJIbI M TOCTHMIKEHUS CEJICKIUN PACTEHUH U )KUBOTHBIX (HA CENEKIIMOHHYIO
CTaHIMIO, MJIEMEHHYI0 (pepMy, COpPTOMCHBITATENBbHBIA YYacTOK, B TEIUNIMYHOE XO3SIMCTBO, JabOpaTopuio
arpOyHHUBEPCUTETA WIM HAYYHOTO LIEHTPA)».

11 KJTACC

Tema 1. DBoJIIOLIMOHHAS ONOJIOTHSA.

[Ipennocsliki BO3HUKHOBEHHUS SBOJIIOLIMOHHOM TEOpHUU. OBOJIOLMOHHAs Teopus U €€ MEeCTO B
Ouosioruu. BiusiHe SBOIIOIMOHHON TEOPUH HA Pa3BUTHE OMOJIOTHH U IPYTUX HAYK.

CuzerenbcTBa »Boitonuu. IlaneoHTOnOrMYeckue: IMOCIEAOBATENbHOCTh IIOABJICHUS BUIOB B
[AJICOHTOJIOTMYECKOI JieTonucH, nepexoaubie GopMmsel. bruoreorpaduueckue: cXoAcTBO U pazianuue (ayH U
(hI0p MaTepUKOB U OCTPOBOB.

OMOPHOIOrHUECKUE: CXOACTBA U PA3JINYMsl SMOPHOHOB pa3HbIX BUJIOB M03BOHOYHBIX. CPaBHUTEIIBHO-
aHATOMUYECKHE: T'OMOJIOTUYHBIEC, AHAJIOIMYHBIE, PYIMMEHTApHbIE OpPIaHbl, aTaBU3Mbl. MOJIEKYISIPHO-
OMOXMMHUYECKUE: CXOJCTBO MEXAHW3MOB HACJIEJCTBEHHOCTH M OCHOBHBIX META0OIMUYECKUX IyTeH y Bcex
OpPraHHU3MOB.

OpoumounonHas Teopus Y. [lapsuna. [Ipennocbuiku BO3HUKHOBEHUS JapBUHU3MA. J[BHOKyIne CHUIIbI
SBOMIOIMKM BHAOB 1O JlapBuHy (M30BITOYHOE pa3MHOXKEHHE TPH OTPAHUYCHHOCTH PECYpCOB,
HeolpeesEHHast U3MEHYUBOCTb, O0pb0a 3a CyLIECTBOBAaHHUE, ECTECTBEHHbII 0TOOD).

Cunrernueckast Teopus sBosonnu (CTO) u €€ 0OCHOBHBIE MOJIOKEHUS.

Muxkpossosronust. [Tomynsnus kak e1MHUIAa BUAA U SBOJIIOLIUH.

JBuwxymue cunbl  ((akTopbl) 3BOJIOLMM BHUJIOB B Ipupoje. MyTalMOHHBI Hpolecc U
KOMOMHATHBHAs U3MEHUMBOCTh. [lonysunoHHbIe BOJIHBL U ipeid reHoB. M3omsiuus 1 Murpamus.

EctectBeHHbIll 0TOOp — HanpaBisAoLUi pakTop 3BooLnn. DOpMBI €ECTECTBEHHOTO 0TOOpA.

[IpucnocoOaeHHOCTh OpPraHU3MOB Kak pe3yibTaT 3Bojtonuu. Ilpumepsl mnpucnocoOieHuil y
Opranu3MoB. ApoMOp(O3bI H UANO-AJANTAIUH.

Bun u BugooOpasoBanue. Kpurepun Buga. OcHoBHbIE (opMBlI BUJ00Opa30BaHus: reorpapuueckoe,
9KOJIOTMYECKOE.

Makpososrorust. @opmbl 3BOTIONMU: (PUIeTHYeCKas, TUBEpreHTHas!, KOHBEPreHTHas, napaiesibHasl.
HeobOpatumocTs 3BOMIOIUN.

IIponcxoxkaeHne OT HecneUaJIN3UpOBaHHBIX NpeakoB. IIporpeccupyromas —crenuanu3anus.
AnlanTuBHas paauanus.

JdemoncTpanum:

[Hoprpersr: K. Jlunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. Koanesckuii, K. M. bap, O. I'ekkensb, .
Mromnep, A. H. Cesepuios.

Tabmuipr u cxembl: «Pa3BuUTHE OpraHMYECKOro Mupa Ha 3emiie», «3apoJbllld TO3BOHOYHBIX
KHUBOTHBIX», «Apxeontepukc», «®Dopmbl O0pbOBl 3a cymiecTBoBaHUe», «EcTecTBeHHBIH 0TOODY,
«MHoroo0pasue copToB pacTeHuil», «MHoOroodpasue nopoj *XUBOTHbIX», «llomymsauuny», «MyTalnoHHas
U3MEHYMBOCTB», «Apomopdosbl», «Manoamantaumm», «OOmas nereHepauus», «/IBuwxkymue CHIIBI
sBomonuny, «Kapra-cxema wMapmpyra nyremectBuss Y. Japsuna», «bopnba 3a cyliecTBoBaHUEY,
«ITpucnocobneHHoctb ~ opraHu3moBy»,  «['eorpaduueckoe  BHIO0Opa3oBaHHE»,  «DKOJOTHUECKOE
BUJI000pa30BaHUEY.

Ob6opynoBaHue: KOJUIEKIIMS HACEKOMBIX C PAa3IUYHBIMU THIIAMH OKpAack, HAOOp IUIONOB U CEMsH,
kosutekuust «lIpumepbl 3alUTHBIX MPUCIIOCOOJIEHUN Y JKUBOTHBIX», MOJenb «OCHOBHBIE HAaIpaBICHUS
HBOJIIOLIUMY, 00BEMHASA MOJIeNIb «CTPOEHUE TOJIOBHOTO MO3Ta MO3BOHOYHBIX).

buoreorpaduueckas kapra mupa, KojuleKius «DopMbl COXpaHHOCTH HMCKOMAEMbIX JKHUBOTHBIX H
pacteHuii», moaenp ammuinkanus «llepekpéct xpoMocom», BiaxHbIE Ipenaparsl «Pa3BuTue HaCEKOMOIo»,
«Pa3BuTHe nAryumkn», Mukponpemnapar «/Ipozoduna» (Hopma, MyTari GopMbl KPbUIEEB U OKPACKH TENA).

JlabopaTopHble U IPaKTHYeCKHe PadoThI:

JlabopaTtopHas padota Ne 1. «CpaBHEeHHE BHIOB 110 MOP(POIOTHUECKOMY KPUTEPHIOY.



JlaGoparopnast pabora Ne 2. «OmnmcaHue NPUCIIOCOOJIEHHOCTH OpraHu3Ma U €€ OTHOCHUTEIILHOTO
XapakTepay.

Tema 2. Bo3HUKHOBeHHe H pa3BUTHE JKM3HH HA 3emJie.

JloHayuHbIe MpEICTaBICHUS O 3apOKICHUU XKU3HU. HayuHble rumote3sl BOSHUKHOBEHHS KU3HU Ha
3emJie: abMOTeHe3 U MAaHCTIEPMUSL. XUMHUECKas BOTIONHA. AOMOTEHHBIN CUHTE3 OPraHNYEeCKUX BEIECTB U3
HEOPraHMYECKUX. OKCIEPUMEHTAIIbHOE TOATBEPXKACHUE XHUMUYECKOW »HBojouud. HauvanmpHble 5STaribl
Oouosiornuyeckoii sBomonuu. ['mmoreza PHK-mmpa. @opmupoBanue MeMOpaHHBIX CTPYKTYp H
BO3HUKHOBEHHE MPOTOKJIETKU. [lepBbie KileTKH U UX 3BOJIONUA. POPMUPOBAHNE OCHOBHBIX T'PYIIN KUBBIX
OpPraHHU3MOB.

Pazputue xu3nu Ha 3emuie 1o spaM W nepuoaam. Kartapxeil. Apxeiickas M NPOTEPO30MCKAs APbI.
[Taneosoiickass d3pa u €€ TMEpPHOJbl: KEMOPUUCKHIA, OPIOBUKCKHHA, CHIYPUHCKUN, JICBOHCKHA,
KaMEHHOYTOJIbHBIN, IEPMCKHIA.

Me3so30iickas 3pa U €€ Iepruoabl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

Kaiino3zoiickas 3pa u €€ nepuoibl: MajeoreHOBbI, HEOr€HOBBIN, AaHTPOIIOT€HOBBIH.

XapakTepHucTrKa KIMMaTa U Fe0JI0rMuecKuX npoueccoB. OCHOBHBIE ATalbl SBOJIIOLIMHA PACTUTEIBHOTO
U KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHUl U >KUBOTHBIX. [losiBIEeHUe, pacuBeT W BbIMHpPAHUE TPYIII
KUBBIX OPraHU3MOB.

Cucrema OpraHm4eckoro Mupa Kak OTpaKeHUE 3BONIONUH. OCHOBHBIE CHUCTEMATUYECKUE TPYIIIIbI
OpPraHHU3MOB.

DBoIOIUs 4enoBeKa. AHTPOMOJOrusl Kak Hayka. Pa3BuTHe mpeicTaBIeHUN O MPOUCXOXKICHUH
yenoBeka. Meronpl u3ydeHHMs aHTpororeHe3a. CXOACTBA M pa3jiMyMsl 4YEJIOBEKA M KUBOTHBIX.
CucremaTiueckoe MOJ0KEHUE YeI0BeKa.

JBuwxymue cuibl ((paxTopel) aHTponoreHeza. HaciencTBeHHass M3MEHUMBOCTh M €CTECTBEHHBIM
ot6op. OO1IecTBEeHHBIN 00pa3 KU3HH, U3TOTOBICHUE OPYAU TPYAQ, MBIIIJICHHE, PEUb.

OcHOBHbBIE CTaAMM W BETBHM HBOJIIOLIMU YEJIOBEKA: aBCTpaJonuTeKkH, YenoBek ymenslid, YenoBek
npsMoxoasanmii, YenoBek HeaHaepTanbckuid, UenoBek pasyMHblil. Haxoqku MCKOMaeMbIX OCTaTKOB, BPeMsI
CYILIECTBOBAHMS, 00JIACTh PACIPOCTPAHECHHS, 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUSL.

UYenoBeueckne pacbl. OcHOBHbIe OonbIliMe pachkl: €BpoIeouaHas (eBpasuiickas), Herpo-
aBcTpajouHas (3KBaTOpuaibHas), MOHTOJIOMHAs (a3MaTcKo-aMepuKaHcKas). YepThl mpucroco0IeHHOCTH
IIPEICTABUTENIEH YETIOBEUECKUX Pac K YCIOBUSAM cCyllecTBoBaHUA. EQMHCTBO uenoBedeckux pac. Kpuruka
pacuszmMa.

JdemoncTpanum:

[Moptpetsr: @. Pean, JI. Tlactep, A. U1. Onapun, C. Mumep, I'. FOpu, Y. JlapBuH.

Tabmuuel n cxembl: «Bo3HukHOBeHHe COJIHEUHOW CUCTEMBI», «Pa3BUTHE OpPraHUYECKOrO MHpay,
«PacturenbHast knetka», «KuBoTHas kietka», «lIpokapuotuueckass kietka», «CoBpeMeHHas cucrema
OpPraHUYecKoro Mupa», «CpaBHEHHE aHATOMHUYECKMX 4YepT CTPOCHMs 4YeloBeKa M Yel0BEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MAaJCOHTOJIOTMYECKUX HAaXOJ0K IPEIKOB COBPEMEHHOTO YEJIOBEKa»,
«/IpeBHeiimue moan», «lpesnue moan», «llepBblie cOBpeMEHHBIE JIIOAN», «HeN0BEUECKUE pach».

Ob6opynoBanue: mymnsku «lIpoucxoxkaeHue dYeynoBeka» (OIOCTHI aBCTPATONUTEKA, MUTEKAHTPOIA,
HeaHJiepTanblia, KpOMaHbOHIIA), CIENKHU MM M300pa)KeHHs KaMEHHBIX OpYAMH NepBOOBITHOIO YeloBeKa
(xamMHU-yoOMMEphl, pyousa, ckpebia), reoXpoHosiornyeckas Tabnuia, Koekuus «DopMbl COXpaHHOCTU
HCKOTIa€MBbIX KUBOTHBIX U PACTECHUI».

JlabGoparopHble U NpaKkTUYecKue padoTbl:

IIpaktuyeckas pabGora Ne 1. «M3yueHue HCKOMAaeMBIX OCTATKOB PpACTEHUH M HKHUBOTHBIX B
KOJUIEKIIHSX».

OKckypeusi  «OBONIOLMSA  OpPraHUYecKoro Mupa Ha 3emie» (B €CTECTBEHHO-HAYYHBIH WM
KpaeBeIUeCKHil My3eil).

Tema 3. Opranu3mbl 4 OKpPY:KAKIIAs cpeaa.

OKOJIOTHSl Kak HaykKa. 3aJadd M pa3fensl dKOJIOTMU. MeTOIbl 3KOJOTMYECKHX HCCIEIOBAHUM.
DKOJI0TrM4eCKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenbl 00uTaHusI OPraHu3MOB: BOJIHAS, HA3€MHO-BO3/1yIIIHAsA, TOYBEHHAs, BHYTPHOPTaHU3MEHHAS.



Okonorudeckue ¢akropsl. Kimaccudukarms sxKonoruyeckux (Gpakropon: abnorndyeckue, OMOTHYECKUE
U aHTPONOreHHbIe. J[efiCTBHE IKOIOTNYeCKUX (PaKTOpPOB Ha OPraHU3MBI.

AbGunornueckue (akTOphl: CBET, TeMIleparypa, BIaxHOCTb. Dotomepuoausm. IllpucmocobieHus
OPraHU3MOB K JI€HCTBHIO aONOTHYECKHX (aKTOPOB. brojgoruueckue puTMsl.

buotuueckue QaxkTopsl. Buabl OMOTHMYECKMX B3aMMOACWUCTBUI: KOHKYPEHLUS, XWUIIHUYECTBO,
cumbuo3 u ero Qopmbl. IlapasuTusm, Koomepauus, MyTyajdu3M, KOMMEHCAIU3M (KBapTHPaHCTBO,
HaxJeOHUYECTBO). AMEHCAIM3M, HeHTpanu3M. 3HaueHWe OMOTHMYECKMX  B3aMMOJACHUCTBUHA  JUIs
CYIIECTBOBAHUS OPIaHU3MOB B IPUPOJHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XApAaKTEPUCTUKH MOMyisiiMi. OCHOBHBIE IOKa3aTead MOMYJSIMM: YUCIEHHOCTb,
IUIOTHOCTb, POKIAEMOCTh, CMEPTHOCTb, MPUPOCT, MUrpanus. JMHaMuKa 4MCICHHOCTU IONYIAUUU U €€
perysanus.

JdemoHcTpaumnu:

[Moptpetsr: A. I'ymGonbar, K. @. Pynwe, D. ['ekkens.

Tabmuupl u cxembl: kapta «lIpuponnbie 30HBI 3emum», «Cpeapl OOMTaHUS OPraHU3MOBY,
«Doronepuoanzm», «llomymsauuny», «3aKOHOMEPHOCTH pPOCTAa YHUCICHHOCTH NONYISIUA HHQY30pHH-
Tydenbkn», «[lumesbie nenm».

JlaGopaTopHble U IpaKTHYeCKUEe PadoThI:

JIaGoparopnass pabora Ne 3. «Mopdoaoruueckue OCOOEHHOCTH PpAcCTeHUH M3 pasHbIX MecCT
OOUTaHUSDY.

JIaGoparopHas pabota Ne 4. «BnusHue cBera Ha pOCT U Pa3BUTUE YEPEHKOB KOJIEYCay.

[IpaxTuueckas padora Ne 2. «Iloacuér mIOTHOCTH NOMYJIALUNA pa3HbIX BUIAOB PACTEHUN».

Tema 4. Coo01mecTBa M YKOJOTHYECKHE CHCTEMBI.

CoobmiectBo opranu3mMoB — OuoneHo3. CTpyKTypsl OHOIIEHO3a: BHUIOBas, MPOCTPAHCTBEHHAS,
Tpoduyeckas (nmumieBas). Bunbi-noMmuaantel. CBsi3u B OHOIIEHO3E.

Okonorndyeckue  cuctembl  (9kocucrtemsl). [lomatme 00 dKocuctemMe u  OMOreoneHO3e.
QDYHKIMOHAIbHBIE KOMIIOHEHTBl JKOCHUCTEMBI: NPOAYLEHTBI, KOHCYMEHTBI, peayleHTsl. Kpyrosopor
BELIECTB U IOTOK 3HEPTUU B 3KocucTteMe. Tpodudeckue (MUieBble) ypoBHH 3KocucTeMbl. [TumieBsie nenu u
cetu. OCHOBHBIE TIOKA3aTENN S3KOCUCTEMBI: OroMacca, MPOIyKIMs. DKOJIOIMYECKHE MUPAMUIbI: TPOLYKIIUH,
YHCJIEHHOCTH, OoMacchl. CBOMCTBA 3KOCUCTEM: YCTOMUMBOCTh, CAMOpETyJIsiLus, pa3BuTHe. Cykueccusl.

[IpuponHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOTO WJIM HIMPOKOJIMCTBEHHOTO
jeca.

AHTpONIOT€HHBIE ~ KOCUCTEMBL.  ATpodKOocHCTeMBbl.  YpOoskocucrembl.  buomormueckoe u
XO35IIICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpazue kak ¢aktop ycroiumBocTH 3KocucteM. CoxpaHeHHe OHOJOTHYECKOTro
pazHooOpa3us Ha 3emIie.

VYuenue B. U. Bepnaackoro o Omocdepe. I'panunsl, coctaB U CTpykTypa Ouocdepsl. Kusoe
BemectBO M ero (QyHkiuu. OcoOeHHOCTH Onocdepbl Kak TiI00adbHOM SKOCHCTEMBI. J[MHaMu4eckoe
paBHOBecHe U 00paTHas CBs3b B OHocdepe.

KpyroBopoTsl BemiecTB U OMOT€OXMMHYECKHE IMKJIBI 3JIEMEHTOB (yryiepoja, a3oTa). 30HAJIbHOCTh
o6uocepsl. OCHOBHBIE OMOMBI CYIITH.

UYenoseuectBo B Ouochepe 3emun. AHTpONOTeHHbIE U3MEHEHHss B Ouocdepe. ['mobanmbHbIE
HKOJIOTHYECKHE TPOOITEMBI.

CocymiectBoBaHMe TpuUpojbl U uenoBeuecTBa. CoxpaHeHue OuopasHooOpa3us KaK OCHOBa
ycrounBocTH Onocdepsl. OcHOBa palMOHANIBHOTO YOpPaBICHUS MPUPOJHBIMH pecypcaMH U UX
UCIoJIb30BaHue. JlocTrkeHUs: OMOJIOTHH U OXpaHa MPUPO/IBL.

JdemoHcTpanum:

[Toptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. U1. Bepnaackwii.

Tabmuuer u cxemsl: «[lumeBsle nenuy», «buoneHo3: coctaB u  crpykrypay», «lIpupogHsie
coobmiectBay, «llemm murtanusy, «Okonoruueckas nupamuaa», «buochepa m denmomek», «IxocucreMa
LIMPOKOJINCTBEHHOTO Jieca», «JKOCHCTEMa XBOMHOro Jjieca», «bHOLEHO3 BOMOEMa», «ATPOLEHO3»,
«IIprMepHbIE aHTPONOTEHHBIE BO3JIEHCTBHS HA IPUPOAY», «BakHelne NCTOYHUKN 3arpsi3HEHHS BO3AyXa
U TPYHTOBBIX BOJ», «llouBa — BakHeimas cocramisiomas ouocdepbl», «PakTopsl Aerpajaliy MOYBY,
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«[TapHukoBelii 3pdexT», «DaKTOpbl pPajnOAKTUBHOTO 3arpsisHeHus Ouocdepsl», «OOmas CTpyKTypa
ouocdeprr», «Pacmpoctpanenue xu3HM B Omochepe», «O30HOBBIA 3KpaH Oumocheps», «Kpyroropor
yriaepoaa B 6uocgepe», «KpyroBopor azora B mpupoie».

OGopynoBanue: Mojaenb-anmmIuKanus «Tunmudaele  OWOIEHO3BI», TepOapuii  «PacTuTenpHbIC
cooOmiecTBa», Koyutekiuu «buornenos», «BpeauTeny BaXHEWIINX CEITbCKOXO3SHCTBEHHBIX KYIBTYP»,
repbapuu M KOJUIEKLMU PACTEHUH U >KMBOTHBIX, MPHHAJJICKALIME K PAa3HbIM 3KOJIOTMYECKUM TIpyIHIam
onHoro Buna, Kpacnas kuura Poccuiickoit denepanuu, n300paxkeHHus OXpaH’IEMbIX BHIIOB PACTCHHNA H
KUBOTHBIX.

IUIAHUPYEMBIE PE3VJIbTATHI OCBOEHUA INTPOTPAMMSBI 110 BMOJIOTMM HA BA30OBOM
YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHIA

Cormmacao ®I'OC COO, ycraHaBiIMBarOTCS TpeOOBaHUS K pe3yibTaTaM OCBOEHHUS OOydYarOIIMMUCS
MPOrpaMM CPETHETO OOIIeT0 00pa30BaHus: TMIHOCTHBIM, METAIIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B crpykType NMYHOCTHBIX DPE3YJBTATOB OCBOCHUS INpeaMera «bHOJIOTHsS» BBIIACIECHBI CIEIYIOLUE
COCTABJISAIOLINE: OCO3HAHHE OOYYArOIMMMCS POCCUMCKOM TI'pa)IaHCKOM HAEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CaMOOIPENEICHNI0, HaJMuYue MOTHUBALMU K OOy4eHHIO OMOJIOTHH,
L[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHUH JMYHOCTM HA OCHOBE KJIFOUEBBIX LIEHHOCTEH U
HUCTOPUYECKUX TpajuLUi pa3BUTHS OMOJIOrMYECKOTO 3HAHUS, TOTOBHOCTh U CIHOCOOHOCTh OOyYaroluXcs
PYKOBOJCTBOBATbCS B CBOEH ACATEIBHOCTH LIEHHOCTHO-CMBICIOBBIMU YCTAHOBKAMM, NPUCYLIUMHU CUCTEME
OMOJIOTUYECKOTO 00pa30BaHMUs, HAJTMYUE SKOJIOTUYECKOTO MPABOCO3HAHMSA, CIIOCOOHOCTH CTaBHUTH IENU H
CTPOMTD JKU3HEHHBIC IIJIaHbI.

JImaHOCTHBIE PE3YIbTAaThl OCBOCHHA NPCIMETA «buonorusy JOCTHUI'alOTCA B €IUHCTBEC yT-Ie6HOI71 u
BOCIIMTATEIbHONW AESITEIBHOCTH B COOTBETCTBMM C TPAAULMOHHBIMU DPOCCHUICKMMHU COLMOKYJIbTYPHBIMU,
HUCTOPUYCCKHMU U NYXOBHO-HPABCTBCHHLIMU LICHHOCTAMU, ITPUHATBIMU B O6HI€CTBC IMpaBHUJIaMH U HOpMaMHu
MOBEJCHUsI U CHOCOOCTBYIOT IPOLIECCAM CAMOIIO3HAHUS, CAMOBOCIIUTAHMS M CaMOpPA3BUTHS, Pa3BUTHS
BHYTPEHHEN MO3WLHMHU JIMYHOCTH, MATPUOTU3MA, YBAKECHUS K 3aKOHY WU IPABOIOPSIKY, YEIIOBEKY TpyJa U
CTapiieMy MOKOJEHHIO, B3aUMHOIO YBAXKEHMsI, OEpEKHOTO OTHOIIEHUS K KYyJbTYpHOMY HAcleIui0 U
TpaJuLMsIM MHOTOHALIMOHAJIBHOTO Hapoaa Poccuiickoi denepanun, NpUpoAe U OKPYKaIOIIEH cpeie.

JINYHOCTHBIE PE3yNIbTaThl OCBOEHHSI YUeOHOT0 mpeamera «buoaorusy JoIKHBI OTpaXkaTh FTOTOBHOCTD
U CIIOCOOHOCTh O0Yy4arolMXcs PyKOBOJCTBOBATHCS COPMUPOBAHHON BHYTPEHHEH MO3ULMEN JIMYHOCTH,
CHCTEMOW IIEHHOCTHBIX OpHEHTAlMi, MO3UTUBHBIX BHYTPEHHUX YOEXKIEHHH, COOTBETCTBYIOIIUX
TPAAUIUOHHBIM L CHHOCTAM pOCCI/II\/'ICKOFO 06HI€CTBa, paciiup€Hue >KXU3HCHHOI'O OIIbITa W OIbITa
JESATEIBHOCTH B IIPOLIECCE PEAIN3allMd OCHOBHBIX HAIIPABJICHUN BOCHUTATENBHOM AESTEIBHOCTH, B TOM
qlClie B YaCTH:

1) rpakIaHCcKOro BOCHMTAHMSA:

c(hOpPMHUPOBAHHOCTD TPAXKIAHCKON MO3UIIMU O00YUaIOIIErocsl KaKk aKTUBHOTO W OTBETCTBEHHOTO YJIeHA
poccHiickoro o01ecTBa;

OCO3HaHHE CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00S3aHHOCTEH, yBa)KEHHE 3aKOHA U TIPABONOPSIKA;

TOTOBHOCTb K COBMECTHOH TBOPUYECKOM NEATENbHOCTH MPU CO3JAaHUHU y4eOHBIX MPOEKTOB, PELICHUU
y‘-Ie6HI)IX " IIO3HABAaTCJIbHBIX 3a/1a4, BBIIIOJIHEHN OHMOJIOTHYECKHUX OKCIICPUMCHTOB,

CIOCOOHOCTH OMPEAETATh COOCTBEHHYIO MO3MIIMIO MO0 OTHOIICHUIO K SBICHUSM COBPEMEHHOW >KU3HU
H OOBICHATE €€;

YMEHHUE YUUTHIBATh B CBOUX JEHCTBHUAX HEOOXOJIUMOCTh KOHCTPYKTUBHOI'O B3aUMOJICHCTBHS JIIOJIEH
Pa3sHBIMU y6e)KJIGHI/I${MI/I, KYJIBbTYPHBIMU HCHHOCTAMHA U COIMUAJIBHBIM ITOJIOKCHHUEM

TOTOBHOCTb K COTPYIAHHUYECTBY B MPOIIECCE COBMECTHOT'O BBHIMOJIHEHUS YU€OHBIX, MTO3HABATENbHBIX U
HCCICO0BATCIIbCKUX 3alad, YBAXXUTCIIBHOI'O OTHOMICHUSA K MHCHHUIO OIIMIOHCHTOB IIPpU 06Cy>K)I€HI/II/I CIIOPHBIX
BOIPOCOB OMOJIOTHYECKOTO COJIEPKAHUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU EATEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHMS:
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c(OPMHPOBAHHOCTh POCCUNUCKON Tpa’KAaHCKOM MACHTUYHOCTH, MAaTPUOTHU3MA, YBAXKEHHUS K CBOEMY
HapO/y, YyBCTBA OTBETCTBEHHOCTU mnepen PoauHol, ropmnoctu 3a cBOM Kkpail, cBoro PonnHy, CBOHM SI3BIK U
KYJIbTYpY, IPOIJIOE U HACTOsAIIEe MHOTOHAIIMOHAIBHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHOUIEHUE K MPUPOJHOMY HACJIEIUIO U MaMITHUKAM IPUPOAbI, NOCTHXKEHHUSIM Poccun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPYIE;

CHOCOOHOCTh OILIGHMBATh BKJIAaJ POCCHUMCKHX YUEHBIX B CTAHOBJICHHE M pa3BUTHE OMOJIOTHH,
MOHMMAaHMsI 3HA4YCHUs OMOJIOTMM B TO3HAHMM 3aKOHOB MPUPOIBI, B JKU3HU YEIIOBEKAa U COBPEMEHHOTO
00I11eCTBa;

uaeliHas yoe:KAEHHOCTb, TOTOBHOCTh K CIY)KEHHIO M 3amuTe OTedecTBa, OTBETCTBEHHOCTh 3a €r0
cyne0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

OCO3HaHUE AYXOBHBIX IEHHOCTEN pOCCUICKOr0 HApOIa;

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO TOBE/ICHUS;

CHOCOOHOCTh OLIEHMBATh CHUTYallMI0O W TPUHHMATh OCO3HAHHBIE pEIIEHUS, OPUEHTHPYSICh Ha
MOpaIbHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POIUTENSAM, CO3/IaHHUI0 CEMbU Ha OCHOBE OCO3HAHHOI'O MPUHSTHUS
LIEHHOCTEN CEMENHOM KU3HU B COOTBETCTBUHU C TPaJAULIMSIMU Hapo10oB Poccuu;

4) 3¢TeTH4eCKOro BOCIIMTAHMSA:

ACTETUYECKOE OTHOUICHHE K MUPY, BKJIIOYAsi 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO TBOPYECTBA,
CHopTa, TpyZa, OOLECTBEHHBIX OTHOILIECHUI;

[MOHMMAaHHE SMOLMOHAIBHOTO BO3/I€MCTBUS AKUBOM IPUPOABI U €€ LIEHHOCTH;

TFOTOBHOCTh K CaMOBBIPQKEHHIO B pa3HbIX BHUJAX HCKYCCTBA, CTPEMIIEHHE NPOSBIATH KadecTBa
TBOPYECKOH JIMUHOCTH;

5) ¢usnueckoro BocnMTAHHAA, (GOPMHUPOBAHMA KYJBTYPbI 310POBbSI M 3MOIMOHAJIBLHOIO
0J1aronoTyyus:

MOHMMAaHKE U pealin3alus 3J0pOBOro U 6€30MacHOro 00pa3a KMU3HHU (30pOBOE MUTAHUE, COOTIOIEHUE
TUTHEHUYECKUX MPaBWI U HOPM, cOaTaHCUPOBAHHBIN PEKUM 3aHATUN U OTHAbIXA, peryispHas ¢uznueckas
aKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHUSI K COOCTBEHHOMY (PU3NYECKOMY U
IICUXUUYECKOMY 3/I0POBBIO;

MMOHMMaHWE LIEHHOCTHU IMpaBWJI HMHIUBUIYaJIbHOTO M KOJUIEKTMBHOTO O€30MacHOrO IOBEACHUS B
CUTYalUsX, YTPOXKAIOUIUX 310POBBIO U XKU3HU JIIOJEH;

OCO3HaHHUE TMOCIEICTBUN U HENPUATUS BPEIHBIX NMPUBbIUEK (YNOTpEOJIEHUsI aJIKOrojsi, HAPKOTHUKOB,
KypeHHs);

6) TpyaoBoOro BocnuTaHuN:

TOTOBHOCTb K TPYJly, OCO3HAHHE LIEHHOCTH MacTepCTBa, TPYAOT00HE;

TOTOBHOCTh K QKTUBHOM JEATEIbHOCTH TEXHOJOTMYECKOM U COLMAJIBbHOM HANpaBiIeHHOCTH,
CIOCOOHOCTh MHUIIMMPOBATH, MJIAHUPOBATH U CAMOCTOSTENIBHO BBIMOIHATh TAKYIO 1€ATEIbHOCTD;

MHTEPEC K pa3IudHbIM cepaM MpodhecCHOHATBLHON 1eATeNbHOCTH, YMEHUE COBEPILATh OCO3HAHHBIM
BbIOOp Oynymieil npodeccun u peannu3oBbIBaTh COOCTBEHHbBIE )KU3HEHHbBIE TJIaHbI;

TOTOBHOCTb U CIIOCOOHOCTH K 0Opa30BaHUIO U CaMOOOPa30BaHUIO Ha IPOTSHKEHUH BCEH KU3HU;

7) 3K0I0THYECKOT0 BOCTIMTAHUSA

9KOJIOTMUYECKHU 11e1eco00pa3Hoe OTHOLIEHHE K MPUPOJE KaK MCTOYHUKY JKU3HHM Ha 3emiie, OCHOBE eé
CYLIECTBOBAHMSI,

MOBBILIEHUE YPOBHS KOJOTHYECKON KYJIbTYphl: IPUOOpETEHHE OMbITa IJIAHUPOBAHUS MOCTYIIKOB U
OLIEHKH UX BO3MOJKHBIX MIOCJIEACTBUN I OKPYXKarOIIEeH Cpeibl;

OCO3HaHUeE TN100aIbHOI0 XapaKTepa 3KOJOTHYECKUX MPOo0JIeM U MyTel UX peleHus;

CIOCOOHOCTh HCIOJIb30BaTh MpUOOpeTaeMble NPU H3yYEeHUH OHOJOTMHM 3HAHUS U yMEHHs IIpU
pelieHnn npo0seM, CBsI3aHHbIX ¢ pallMOHAIBLHBIM MPUPOOII0Ib30BaHUEM (COOIIOCHNE MPAaBUIl TOBEICHUS
B IIPUPOJE, HAIPABICHHBIX HA COXPAaHEHHE DABHOBECHUS B DJKOCHUCTEMAX, OXpaHy BHJIOB, JKOCHUCTEM,
ouocdepsl);
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AKTUBHOE HENPUATUE JEUCTBUM, MPUHOCALIMX BpEI OKPYXKAKIIEH NPUPOIHOU Cpelle, YMEHHE
MIPOTHO3UPOBATh HEONArOMpHUITHBIE HKOJIOTMYECKUE MOCIEACTBUS MPEeANpPUHUMAEMbIX JEUCTBUH U
MpeA0TBpaIIaTh UX;

HaJU4Me PA3BUTOIO SKOJOTMYECKOrO MBILIUIEHUS, YKOJIOTMYECKON KYJIbTYpPBI, ONBITA JESITEIBHOCTH
3KOJIOTMYECKOW HANPABICHHOCTH, YMEHUS PYKOBOJACTBOBATHCA UMH B IO3HABATEIbHOM, KOMMYHUKAaTUBHON
U COLMAJIBHOW TIPAKTUKE, TOTOBHOCTM K YYacTHUIO B IPAKTUYECKOM JEATEIIbHOCTU 3KOJIOIMYECKON
HAINPABJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 TO3HAHUSA:

c(hOPMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY YPOBHIO Pa3BUTHS HAYKU H
0OIIeCTBEHHOM MPAKTHUKH, OCHOBAHHOT'O Ha JUAajore KyJIbTyp, CIOCOOCTBYIOIIEIO OCO3HAHUIO CBOETO MECTa
B MOJIUKYJIbTYPHOM MHDE;

COBEPILIECHCTBOBAHUE SI3bIKOBOM M YMTATEJIBCKOM KYJIbTYpPbhl KaK CpPEACTBA B3aUMOJACHCTBUS MEXKIY
JIIOABMHU U IIO3HAHUS MUPA;

MOHUMaHHEe Creln(PUKU OMOJOTUU KaK HAyKH, OCO3HaHMs €€ poiu B (POPMUPOBAHUU PALIMOHAILHOTO
HAay4YHOT'O MBIIUICHUS, CO3JaHUU LIEJTOCTHOTO MPEJCTABICHUS 00 OKPY’KAIOIIEeM MHUPE KaK O €IMHCTBE
MPUPOJBI, 4YeJOBeKa W O0OIIecTBa, B IMO3HAHUU MPHUPOJHBIX 3aKOHOMEPHOCTEH W pEelIeHuH MpodsieM
COXpAHEHU MPUPOJHOTO PABHOBECHS,

yOexAEHHOCTh B 3HAYMMOCTH OHOJOTHH Ui COBPEMEHHOW NMBHIM3ALMU: OOECIeUeHUs HOBOTO
YPOBHSI Pa3BUTHUSI MEIUIIMHBI, CO3/IaHNE TMEPCIIEKTUBHBIX OMOTEXHOJIOTHM, CIIOCOOHBIX peliaTh PecypCHbIE
MpoOJieMbl pPa3BUTHUSL YEIOBEYECTBA, MOWCKA MyTeH BBIXOJA W3 TIOOATBbHBIX IKOJIOTUYECKUX MHpoOIeM U
obecriedeHus rmepexoaa K yCTOHIMBOMY Pa3BUTHIO, PAIIMOHAILHOMY HCITOJIE30BAHHIO TIPUPOTHBIX PECYPCOB
1 (OPMHUPOBAHUIO HOBBIX CTaH/IAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJIYYCHHH OMOJOTUYECKHX 3HAHUUW B IIEJISX IMOBBIIMICHUS OOIIEH KYIbTYpHI,
€CTECTBEHHO-HAYYHON IPaMOTHOCTH, KaK COCTaBHOM 4acTH ()YHKIIMOHAJIBHOW TPaMOTHOCTU O0YyYaroIINXcs,
dbopMupyeMOii Py N3ydeHUN OHOJIOTHH;

MMOHMMAaHHUE CYIIHOCTH METOAOB IMO3HAHUS, MCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH
WCIIOJIB30BaTh TIOJIydaeMble 3HAaHUS JUIsl aHajdu3a U OOBSICHEHHUs SBIECHUW OKpPYXKAloUIero Mupa u
MPOUCXOAIINX B HEM U3MEHEHH, YMEHHE JIelaTh 000CHOBAHHbIE 3aKIIOYCHHSI HA OCHOBE HayYHBIX (DaKTOB
Y UMEIOIINXCS TAHHBIX C LEJIbIO MOJYYEHUS JOCTOBEPHBIX BBIBOJOB;

CIOCOOHOCTh CAMOCTOATENTBHO HCIOJIb30BaTh OHOJOTHYECKHE 3HAHWUS sl pElIeHUs MpolsiieM B
peabHBIX KU3HEHHBIX CUTYaIIMSIX;

OCO3HAHME LIEHHOCTM HAYyYHOW JEATEIbHOCTH, TOTOBHOCTh OCYIIECTBIATh IPOEKTHYHO U
HCCIIEIOBATENIbCKYIO IESTEbHOCTh MHAUBHUIYAJIbHO U B TPYIIIE;

TOTOBHOCTh U CIOCOOHOCTH K HEMpPEphIBHOMY OOpa30BaHHIO M CamMO00pa3oBaHUIO, K aKTUBHOMY
MOJTYYEHUIO HOBBIX 3HAHUH 110 OUOJIOTUU B COOTBETCTBUU C )KM3HEHHBIMU TTOTPEOHOCTSIMHU.

METAINIPEIAMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3ysbTaThl OCBOECHHS y4yeOHOro mpeamera «buoiorus» BKIIIOYAIOT: 3HAUMMBbIE
s (GopMUpOBaHMS ~ MHMPOBO33PEHHUS  OOYYAIOUMXCA  MEXKIUCHMIUIMHAPHBIE  (MEXIpeaAMETHbBIE)
oOlIeHay4YHbIE TOHATHUS, OTpPa)karoIMe LEJIOCTHOCTh HAYYHOW KapTHHBI MHUpa U CHEHU(PHUKY METOJI0B
MIO3HAHUS, UCIOJBb3YEMBIX B €CTECTBEHHBIX HAayKax (BEILECTBO, DHEPIHs, SBJICHHE, IPOLECC, CUCTEMA,
Hay4yHbI (aKkT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHsl, HCCIIeJOBaHME, HAOII0JCHUE,
U3MEpEeHue, OHKCHepUMEHT U Jpyrux), YyHHUBepcalbHble YydeOHble JeHCTBHS (TIO3HaBaTeNbHBIE,
KOMMYHHMKaTHBHbBIE, PETYJIATHUBHbIE), oOecrneunBaomue GopmupoBanre (yHKIIMOHATBHOW I'PAMOTHOCTU U
COLIMAJIbHOW KOMIETEHIIMM OOy4aromuxcs, CHOCOOHOCTh OOYYaloUIUXCsS HCIONb30BaTh OCBOCHHBIE
MEXIUCUUIUIMHAPHBIE, MHPOBO33PEHUECKHE 3HAHWA W  YHUBEpCaJbHble YyueOHble JIeHCTBUS B
MI03HABATEJIBHON U COLIMAJIBHOM NPAKTUKE.

MertanpeameTHble pe3ysibTaThl OCBOEHHUS IMPOTPaMMBbI CpEIHEro oOIero o0pa30BaHUS JIOJKHBI
OTpaXkaTh:

OBiageHne YHMBePCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1eHCTBUSIMU:

1) 6a3oBbIe JJOrHYecKHe eHCTBHS:
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CaMOCTOSITENIbHO (POPMYITHPOBATH U aKTYaJIU3UPOBATH MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

UCIOJIb30BaTh MpPH OCBOCHUM 3HAHWM MpUEMBI JIOTHYECKOIO MBIIJICHUS (aHanu3a, CHUHTE3a,
CpaBHEHHUs, Kiaccuukanuu, 0000IIEHNUs), PACKPBIBATh CMBICI OMOJIOTHYECKHX TOHATUN (BBIACISATH HX
XapaKTepHble MPU3HAKHU, YCTAHABIUBATD CBS3U C IPYTMMHU MMOHSATUSAMHU);

OTIpeNeNIATh LEeNU ACATENbHOCTH, 33JaBas MapaMeTpbl U KPUTEPUH HX JOCTHKCHHS, COOTHOCHTH
PE3yNbTaThl JESATENILHOCTH C TOCTABICHHBIMU LEJISIMH;

MCIOJIb30BATh OMOJIOTUYECKUE TIOHATHS 111 O0BsICHEHUS (PAKTOB M SBJICHHU KUBOM MPUPOJIBI;

CTPOUTH JIOTUYECKHE pacCyXIeHUs (MHAYKTUBHBIC, JEIyKTHUBHBIC, [0 AaHAJIOTUHU), BBISBISATDH
3aKOHOMEPHOCTH ¥ MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIUPOBATH BHIBOJBI U 3aKIIFOUCHUS;

MPUMEHSTh CXEMHO-MOJIEIbHBIE CPECTBA JJISl IPEICTABICHUS CYILIECTBEHHBIX CBA3EH U OTHOIICHUI B
M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a TAaKXKe NMPOTUBOPEUU PA3HOTO POJA, BHIABICHHBIX B Pa3IHYHBIX
MH(OPMALIMOHHBIX UCTOYHUKAX;

pa3pabarbiBaTh IUIAaH pELICHHA MNPOOJeMbl C YYETOM aHaAM3a HUMEIOIIUXCS MaTepUAIBHBIX H
HeMaTepuaIbHBIX PECypPCOB;

BHOCUTh KOPPEKTUBBI B JEATEIBHOCTb, OLEHHBATH COOTBETCTBHE PE3YJbTATOB IIEJSIM, OLICHUBATH
PHUCKU MOCIEACTBUIA NESTENbHOCTH;

KOOPJAMHUPOBATH U BBHIOIHATE pabOTy B YCIOBHUSX PEATbHOTO, BUPTYaIbHOTO U KOMOMHUPOBAHHOTO
B3aMMO/ICICTBUS;

pa3BUBaATh KPEATHBHOE MBIIUICHUE TPU PEIICHUH KU3HEHHBIX MPOOIEeM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE IeHCTBHS:

BJIJICTh HABBIKAMU y4eOHO-HUCCIIEAOBATEILCKOW M TIPOSKTHOM JIEATEIbHOCTH, HABBIKAMH Pa3peIICHHS
po06sieM, CIIOCOOHOCTHI0O U TOTOBHOCTBIO K CAMOCTOATEILHOMY MOMCKY METO/OB PEIICHUS MPAKTUYECKUX
3a7a4, MPUMEHEHUIO Pa3IMYHBIX METOIOB MTO3HAHUS;

WCIOJIb30BaTh PA3IMYHbIC BUJBI JEATEILHOCTH 0 MOJIYYEHUIO HOBOTO 3HAHHUSA, €r0 MHTEPIPETalnH,
npeoOpa3oBaHUI0 M TPUMEHEHUIO B YUYEOHBIX CHUTyallHsiX, B TOM YHCJIE MpPH CO3AAHUU YYEOHBIX H
COLIMAJIbHBIX MPOEKTOB;

(dbopMHpOBATh HAYYHBIN THIT MBIIIJICHUS, BIaI€Th HAYYHOW TEPMUHOJIOTHEH, KIIFOYEBBIMH ITOHSITHAMHI
U METOJIaMH;

CTaBUTh M (OPMYJIHPOBATH COOCTBEHHBIC 33/1a4d B O0pPa30BATEIBHON NESTEIHLHOCTH U JKU3HEHHBIX
CUTYaIUsX;

BBISIBIISIT TIPUYMHHO-CIICJICTBEHHBIE CBS3M W aKTyaJH3UpOBaTh 3ajady, BBIABHTaTh THIIOTE3Yy €€
peleHus, HaXOIUTh apryMEeHThl Ul JO0Ka3aTelbCTBA CBOMX YTBEPXKACHUHM, 3a/JaBaTh IapaMeTpbl U
KPUTEPHH PELICHHUS;

aHAJM3UPOBaTh IOJYyYEHHbIE B XOJ€ PELICHUs 3a/Ja4d pe3ylbTaThl, KPUTHYECKU OLEHMBATh HX
JIOCTOBEPHOCTb, IPOTHO3MPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIH OMBIT;

OCYIIECTBIISITh  IIEJICHANPABICHHBI TOWUCK TMEpeHoca CPEACTB H  CIIOCOOOB  JCHCTBUS B
npodeccuoHaNbHYIO Cpeny;

YMETh IEPEHOCUTH 3HAHUS B IIO3HABATEIHHYIO M MPAKTHUECKYIO 001aCTH KU3HEICSITEITHbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX NMPEeIMETHBIX 001acTeil;

BBIJIBUTaTh HOBBIE WICH, INpeIiaraTb OPUTHHAIBHBIE MOIXOABI M PEUICHHS, CTaBUTH NMPOOJIEMBI H
3aJ]auu, JOMyCKaloIl1e aJlbTepHATUBHBIE PELICHHUS.

3) padora ¢ ungopmanmei:

OPHEHTUPOBATbCS B PA3IMYHBIX HCTOYHUKAX HH(OpManuu (TeKcTe y4eOHOro MmocoOHs, Hay4yHO-
MOIYJISIPHOM JTUTEparype, OMOJIOTHYECKUX CIOBapsX M CIPAaBOYHHKAX, KOMIBIOTEPHBIX 0a3aX TaHHBIX, B
WuTepHere), aHAIM3UpOBaTh HHPOPMALMIO pa3IMYHBIX BUAOB U (QOpPM TNpEACTaBICHUS, KPUTHUYECKH
OLIEHUBATh €€ IOCTOBEPHOCTh M HEMPOTHBOPEYHBOCTb;

(bopMyIHMpOBaThH 3aMpoChl U MPUMEHATh pa3IMYHbIE METO/bl IPU MOMCKE U 0TOOpe OMOIOTHYECKOM
nH(popMalnu, HeOOXOAUMOM /1JIsl BBIMOTHEHNS YUeOHBIX 3a7a4;

npuoOpeTaTh  OMBIT  MCIOJB30BaHMA  HMH(OPMAIMOHHO-KOMMYHHKATHBHBIX  TEXHOJIOTHA,
COBEPIIEHCTBOBATH KYJIBTYPY aKTUBHOTO UCTIOIB30BAHUS PA3TMUHBIX IOMCKOBBIX CHCTEM;
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CaMOCTOSITENIbHO BBIOMpPATh ONTHUMAJIbHYIO (OpMY NpEACTaBICHUS OHMOJIOTHYECKO HHbOpMaIu
(cxemsl, TpaduKH, AHArpaMMBbl, TAOTUIIEI, PUCYHKH U APYTOe);

UCTOJIb30BaTh HAYYHBIH A3BIK B KayecTBE CPEACTBA MpH paboTe ¢ OMOIOrHYecKoil MHpOpMaIHen:
MPUMEHATh XUMHYECKUE, (PU3NUECKUEe M MaTeMaTUYECKHE 3HAKU U CHUMBOJIBI, (hOopMyInbl, abOpeBuatTypy,
HOMEHKJIATYpY, UCTIOJIb30BaTh U MPE0OPa30BBIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATJISATHOCTH;

BJIAJICTh HABBIKAMH pACIIO3HABaHUS M 3aIIUTHl MH(pOpManuu, MHOOPMALMOHHON 0e30macHOCTH
JMYHOCTH.

OBJj1aieHHe YHUBEPCATBHBIMH KOMMYHUKATHBHBIMH JAefiCTBHSIMH:

1) o6menmne:

OCYIIECTBIISITh KOMMYHHMKALIMM BO BCeX cdepax J>XH3HM, aKTUBHO YYacTBOBaTh B JUAJIOTE WIH
IMCKYCCHHM TI0 CYIIECTBY OOCYXJaeMoil TeMmbl (yMEHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBATh CYXKICHHS
OTHOCHTENBHO BBINIOJIHEHHS IPEJIaraeMoil 3a/1a4M, YYUTHIBATh WHTEPECHl M COTIACOBAHHOCTH MO3UIHNA
JPYTUX YYaCTHUKOB JWAJIOTA WU IUCKYCCUN);

pacno3HaBaTh HeBepOanbHBIE CpEICTBA OOIICHHSA, IOHMMAaTh 3HAYEHHE COIMAJIbHBIX 3HAKOB,
MPENOCHIIIOK BOBHUKHOBEHUS! KOH(DIMKTHBIX CUTYallUid, YMETh CMATYATh KOH(MIUKTHI U BECTH NIEPErOBOPHL;

BJIAJICTh PA3IMYHBIMU CIIOCOOaMH OOLICHUS M B3aMMOJCWCTBHS, IMOHMMAaThb HAaMEPEHHUS JAPYTUX
JIOICH, TPOSIBIIATh YBAXKHUTEIHHOE OTHOIICHHWE K COOECETHUKY W B KOPPEKTHOH (opme (GopMynnpoBaTh
CBOM BO3PXKCHUS;

Pa3BEPHYTO M JJOTMYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCTIOIH30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAsI 1eSITeJIbHOCTh:

MOHMMATh W UCIOJIB30BaTh MPEUMYILIECTBA KOMAHJIHON W MHIWBUAYAIbHOW PaOOTHI MPH PEIICHUH
Ouonoruyeckoii  mpoOnembl, OOOCHOBBIBATH  HEOOXOIMUMOCTH  TNPHUMEHEHUS  TPYIIOBBIX  (GopMm
B3alMOJICHCTBUS NPU pEeLICHUH YueOHOU 3a/1auH;

BBIOMpATh TEMATUKy U METO/bI COBMECTHBIX ACHCTBHI C y4ETOM OOLIMX MHTEPECOB U BO3MOXKHOCTEH
Ka)X/I0TO YIeHa KOJUIEKTHBA;

NPUHUMATh IIEJTM COBMECTHOH JEATEIbHOCTH, OPTaHU30BBIBATh M KOOPAMHUPOBATH ICUCTBHA IO €€
JOCTIDKEHHUIO: COCTaBJIATh IUIAH JEHCTBUHN, PacIpeesiATh POIU C YIETOM MHEHUH YYaCTHHKOB, OOCYXIaTh
pe3yNbTaThl COBMECTHOU paboThI;

OLIEHUBATh KAa4yeCTBO CBOETO BKJIAJa M KAKIOrO YyJYacTHUKAa KOMaHABI B OOLIMHA pE3yibTaT II0
pa3pabOTaHHBIM KPUTEPUSIM;

MpeJyIarath HOBBIE MTPOEKTHI, OIICHUBATh WCU C MO3UIIUH HOBU3HBI, OPUTHHAIBHOCTH, MMPAKTHYECKON
3HaYMMOCTH;

OCYIIECTBIISITh TMO3UTHBHOE CTPATETUYECKOE TMOBEJICHHE B pA3IMYHBIX CHUTYAIHSX, MPOSBISTH
TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

Ogiaenne yHUBEPCAJIbLHBIMH PeryJssTHBHBIMU 1€ CTBUAMU:

1) camoopranu3amus:

WCTIOJIh30BaTh OMOJIOTHUECKUE 3HAHUS Ui BBIBJICHHUS MPOOJIEM W WX PEIICHHS B KU3HCHHBIX U
y4EOHBIX CUTYyalUsX;

BBIOMPATh Ha OCHOBE OMOJIOTMYECKMX 3HAHWH IIEJIEBbIE M CMBICIIOBBIE YCTAHOBKH B CBOUX JECHUCTBUIX
Y TIOCTYIKAaX MO OTHOILEHUIO K )KUBOM MPUPOJIE, CBOEMY 3/I0POBbIO U 3/I0POBBIO OKPY)KAOLIHX;

CaMOCTOSITENTFHO OCYIIECTBISITh MO3HABATENBHYIO JESTEIbHOCTh, BBISBISITH MPOOJIEMBI, CTaBUTh H
(bopMynHpoBaTh COOCTBEHHBIE 3371a4 B 00pa30BaTEIbHON NEATEIbHOCTH U )KU3HEHHBIX CUTYaIMX;

CaMOCTOSITENTHO COCTAaBJIATh IUTAaH pEIICHUS TPoOIeMbl ¢ Yy4ETOM HMMEIONINXCS PECcCypCoB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEANOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CHTYAIIHsIM;

pacuIMpsATh paMK1 y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTEHHIA;

JieTIaTh OCO3HAHHBIN BHIOOD, apTYMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHNUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CTIOCOOCTBOBaTh (DOPMUPOBAHUIO W TIPOSIBICHUIO IIMPOKON SPYAMIIMU B PAa3HBIX OONACTSIX 3HAHUM,
MOCTOSIHHO IOBBIIIATH CBOM 00pa30BaTEIbHBIN U KyJIbTYpPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:
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JaBaTh OLEHKY HOBBIM CUTYallMsIM, BHOCUTb KOPPEKTHUBBI B IEATECIBHOCTD, OLICHUBATH COOTBETCTBUE
pE3yJIBTAaTOB LIEISIM;

BJIaJIeTh HABBIKAMU II03HABATEILHOW pe(IeKCHMH KaK OCO3HAHHMS COBEpIIAEMBIX JEHCTBUH H
MBICIMTENBHBIX NPOLIECCOB, UX PE3YIbTATOB U OCHOBAHUI, MCIOJIB30BaTh MPUEMBI pe(IeKCUH AT OLIEHKH
CHUTYyalllH, BHIOOPA BEPHOTO PEIICHHS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PEIICHHUS 110 UX CHWKEHUIO;

IIPUHUMATh MOTUBBI U apI'yMEHTBI IPYTUX IIPYU AHAIU3€E PE3YyIbTaTOB ACITEIbHOCTH;

3) npuHsTHE CedsT U APYTHX:

MPUHUMATD ce0s, TOHUMAst CBOM HEJOCTATKU U JIOCTOMHCTBA;

IIPMHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPH aHAJIU3€E PE3YNIbTaTOB ACATECIbHOCTH;

IPU3HABATh CBOE IIPABO U MPABO APYTUX Ha OIINOKY;

pa3BUBaATh CIIOCOOHOCTh IOHUMATh MUP C MO3ULMH JPYroro 4YeJ0BeKa.

INPEAMETHBIE PE3YJIBTATbBI

IIpenmertHble pe3ynbraThl ocBoeHUs nporpaMMbl COO no 6uosnoruu Ha 6a30BOM ypOBHE BKIIHOYAIOT
cnenupuyeckue s yaeOHOro npeamera «bruosorusy HaydHbIe 3HaHUS,, YMEHHUS U CIIOCOOBI IEHCTBHUIA IO
OCBOCHMIO, MHTEpPIIPETallMi U IPeoOpa3oBaHUIO 3HAHWM, BHUJbI JEATEIBHOCTH IO HOJIYYEHUIO HOBOTO
3HAaHUS W TPUMCHEHUIO 3HAHWN B PA3JIMYHBIX YYEOHBIX CUTYalHiX, @ TAaKKE B PEATbHBIX >KU3HEHHBIX
CUTYyallUsiX, CBSI3aHHBIX ¢ Ouonoruedl. B mporpamMe npeameTHble pe3yiabTaThl NPEACTaBICHBI 10 T'oAaM
o0OydeHusI.

[IpenmerHble pe3yibTaThl OCBOEHUs YydeOHoro mnpeamera «buonorus» 6 10 knacce NOIKHBI
OTpaXKaTh:

c(OPMHUPOBAHHOCTh 3HAHUI O MecTe U PO OMOJOIMM B CUCTEME HAayYHOI'O 3HAHUS €CTECTBEHHBIX
HayK, B (DOpMUPOBAaHHH COBPEMEHHOI €CTECTBEHHO-HAYYHOW KaPTHHBI MUPA U HAYYHOT'O MHUPOBO33PEHUS, O
BKJIQIe POCCUHCKUMX U 3apyOeKHBIX YU€HBIX-OMOJOrOoB B pa3BUTHE OWOJIOTUH, (YHKIHOHAIBHON
IPaMOTHOCTH Y€JIOBEKa JIJIsl peIICHHsI )KU3HEHHBIX 33/1a4;

YMEHHUE pacKpbIBaTh COJAEpKaHHE OMOJOIMUECKUX TEPMUHOB U MOHATHM: XHU3Hb, KJIETKA, OPTaHU3M,
MeTabonu3sM (0OMEH BEUIeCTB W IPEBpAIICHUE HHEPruH), TOMEOocTa3 (caMmoperyisuus), YpOBHEBas
OpraHu3aIMsl KUBBIX CHUCTEM, CAMOBOCIIPOM3BEJCHUE (PENPOIYKIIM), HACIEICTBEHHOCTh, U3MEHUMBOCTD,
POCT U pa3BUTHE;

yMEHHUE H3Jaratb OMOJOrMYeckre TEeOpHH (KJIETOYHas, XpOMOCOMHas, MyTallMOHHAs, ILIEHTpalbHas
JorMa MoJekynsipHod Ouosoruu), 3akonbl (I. Mennens, T. Moprana, H. . BaBuinosa) u yuenus (o
LIEHTpaxX MHOT000pa3usi U MPOUCXOXKIEHU KyIbTypHbIX pacTeHuil H. W. BaBunosa), onpenensts rpaHuLibl
UX IPUMEHUMOCTH K KHBBIM CHCTEMaM;

yYMEHHUE BIIaZIeTh METOJAaMM HAy4YHOrO IO3HAaHUS B OWOJIOTHMHU: HAONIOJIEHHE W ONUCaHHME MKHUBBIX
CHICTEM, TIPOIIECCOB U SIBIICHHUM, OpraHU3aus U MpOBEIeHNEe OMOIOTUYECKOTO SKCIIEPUMEHTA, BBIABIKECHHE
TMIIOTE3bl, BBISBICHUE 3aBHCHUMOCTH MEXAY HCCIEyeMbIMU BEJIMYMHAMH, OOBSICHEHHE IOJIyYEeHHBIX
pe3yIbTaTOB, HCIIOJNF30BAHHBIX HAy4YHBIX TOHSATHHA, TEOPHHA W 3aKOHOB, YMEHHE JellaTh BBIBOJIBI Ha
OCHOBAHUU MOJTYYEHHBIX PE3YyJIbTATOB;

YMEHHE BBIICTATh CYIIECTBEHHBIE MPHU3HAKH BUPYCOB, KIETOK TPOKApPUOT M  DYKApHOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH THpolleccOoB: OOMEHa BELIECTB U
MpeBpaIleHHs SHEPTUN B KIIETKE, (POTOCHHTE3A, TUIACTHYECKOTO M YHEPreTHIeCKOTO 0OMEeHa, XeMOCHHTE3a,
MHTO32a, MEH03a, OTIOIOTBOPEHUS, pa3MHOXKEHHU S, HHIUBUIYaJIbHOTO Pa3BUTHsI OpraHu3Ma (OHTOTeHe3);

YMEHHE TIPUMEHSTH MOJYYCHHBIC 3HAHUS JUISI OOBSCHEHHS OMOIOTHYECKUX MPOIECCOB M SIBICHUH,
JUI. TIPUHATHS MPAKTUYECKUX pEIIeHUIl B MOBCEJHEBHOM JKM3HU C IeNbl0 olecreueHHus Oe30MacHOCTH
CBOETO 3/I0POBBS M 37I0POBbS OKPYXKAIOIIWX JIFOJAEH, COOJIOJEHUS HOPM T'PaMOTHOTO ITOBEIEHHS B
OKpy>Karollel IpUupoaHOi cpelie, MOHMMaHUuEe HEOOXOAMMOCTH UCIOIb30BAHUS JOCTHXKEHUIA COBPEMEHHOM
OMOJIOTUU M OMOTEXHOJIOTHIA ISl PAIMOHAIBHOTO TTPUPOIOTIOIB30BAHHS;

YMEHHUE pelIaTh 3JIeMEHTapHble T'€HETHUECKHE 33Jayd Ha MOHO- U JUTHOPUAHOE CKpEIIMBaHUE,
CIICTIJICHHOE HACJeIOBaHHe, COCTaBJISTh CXEMBbl MOHOTHOPHIIHOTO CKpPEIIMBAHUS JUISI TpeICcKa3aHus
HacJleI0BaHMsI TPU3HAKOB Y OPraHNU3MOB,;
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YMEHHUE BBINOJHATH JTAOOPAaTOPHBIE W TNpaKTHUECKUEe paboThl, cOOMIOAAaTh MpaBWia MpH padore ¢
y4eOHBIM U 1a00paTOPHBIM 000PYAOBaHUEM;

yMEHHUE KPUTHYECKH OLIEHUBATh U MHTEPHPETHPOBATH MH(OPMAIHIO OMOJIOTHYECKOTO COJCPKAHMS,
BKJTIOYAOIIYIO TICEBJOHAYYHbIC 3HAHUS M3 Pa3IMYHBIX MCTOYHHUKOB (CPEICTBa MAacCcOBOW HWH(OPMAINH,
HAYYHO-TIONYJISIPHBIE MaTepUalibl), ATHUYECKHE AaCIEeKThl COBPEMEHHBIX MCCIEOBaHUN B OHOJIOTHUH,
MeIUIUHE, OMOTEXHOJIOTHH;

YMEHHE CO3/laBaTh COOCTBEHHBIC MHCHMEHHBIC W YCTHBIE COOOIMIEHUS, 0000IIas OHWOIIOTHUYECKYIO
WHPOPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, IPaAMOTHO MCIOJIh30BATh TIOHATHIHBIN amnmapar OHOJIOTHY.

[IpenmerHbie pe3yibTaThl OCBOEHHUS ydeOHoro mnpenmera «buonorus» 6 11 knacce NOIKHBI
OTpaXKaTh:

c(OPMHPOBAHHOCTH 3HAHUI O MECTE W PO OMOJOTMH B CHCTEME HAyYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B (GOpMUPOBaHHH COBPEMEHHOI €CTECTBEHHO-HAyYHOW KapTHHBI MUPa U HAYYHOTO MHPOBO33PEHHS, O
BKJIAJIE POCCUUCKHX U 3apyOekKHBIX YYEHBIX-OMOIIOTOB B pa3BUTHE OWOJOTUH, (DYHKIMOHAILHOM
IPaMOTHOCTH Y€JIOBEKA JIJIsl PEIICHHsSI )KU3HEHHBIX 3a/1a4;

YMEHHUE PaCKphIBaTh CO/ICpKaHNe OMOJIOTMYECKUX TEPMUHOB U MOHATHI: BUJI, TOMYJISIHS, TEHOPOHI,
ABOJIIOIMS, JBUXKYIIHE CHIIBI (PaKTOPBI) SBOJIIOLUH, TPUCTIOCOOICHHOCTh OPTaHU3MOB, BHI000pa30BaHuUE,
HKOJIOTHYECKHE (PaKTOPBI, HSKOCHCTEMa, MPOAYIECHTbI, KOHCYMEHTBI, pPEIyLEHTHl, IeMUd IUTaHUA,
IKOJIOTUYECKas ITUpaMKia, OMOTeoIeHO3, Onocdepa;

YMEHHE H3Jlarath OWOJOTHYecKHe TeopuH (dBomonnoHHas teopus Y. JlapBuHa, cuHTeTHYeCKas
TEOpHs 3BOJIOIMHK), 3aKOHBI W 3aKOHOMEpHOCTH (3apojblmeBoro cxonactBa K. M. Bapa, uepenoBanus
TJIaBHBIX HampaBlieHWi u myteit sBomroruu A. H. CeBeproBa, yuenus o 6uocdepe B. U. Bepuanckoro),
OIIPEIENIATh TPAHUIIBI KX TPUMEHUMOCTH K XKHUBBIM CHUCTEMAaM;

YMEHHE BIAJETh METOJaMH HAy4YHOTO IO3HAHUS B OMOJIOTMU: HAONIONEHHE W ONHCAHHE KUBBIX
CHCTEM, TIPOIIECCOB U SIBIICHHM, OpraHU3alus ¥ MPOBEICHHUE OMOJIOIHYECKOTO SKCIIEPUMEHTA, BBIJBIIKCHHUEC
THIIOTE3bl, BBISBICHHE 3aBHCHUMOCTH MEXAY HCCIECIyeMbIMH BEIMYMHAMH, OOBSICHEHHE IOyUYCHHBIX
pe3yIbTaTOB, HCIIOJb30BAHHBIX HAy4YHBIX IOHSATHH, TEOPUHA W 3aKOHOB, YMCHHE JeliaTh BBIBOJBI Ha
OCHOBAHUU TIOJYYEHHBIX PE3YyJIbTATOB;

YMEHHUE BBICIATh CYINICCTBEHHBIC TPU3HAKA CTPOCHHUS OHOJOTMYECKHMX OOBEKTOB: BHJIOB,
MOMYJISIUI, TPOIYLEHTOB, KOHCYMEHTOB, DPEIyLEHTOB, OHOTCOICHO30B M HSKOCHCTEM, OCOOCHHOCTH
MPOLIECCOB: HacJIe/ICTBEHHON U3MEHYNBOCTH, €CTECTBEHHOTO orbopa, BU1000pa30BaHus,
MPHUCTIOCOOJICHHOCTH OPTaHU3MOB, JACUCTBUS SKOJIOTUIECKUX (PAKTOPOB Ha OPraHWU3MBI, IEPEHOCA BEIIECTB
U TOTOKAa SHEPrMM B SKOCHCTEMAax, aHTPONOIeHHBIX H3MEHEHHH B HKOCHCTEMax CBOEH MECTHOCTH,
KpyroBOpOTa BELIECTB U OMOr€0XMMUYECKUX LIUKIIOB B Onocdepe;

YMEHHUE NMPUMEHATh MOJIy4YEHHbIE 3HAHMS Uil OOBACHEHMsS OMOJIOTMYECKHX MPOLIECCOB U SIBICHUM,
IUIL TIPUHSATHS TPAKTUYECKUX PEIICHUI B MOBCETHEBHON JKM3HU C IENbI0 oOecriedeHus Oe30MacHOCTH
CBOErO 3/I0pOBbS U 37I0POBbS OKPYXKAIOIIMX JIOAEH, COONIOJEHUS HOPM TI'PAMOTHOTO IOBEJIEHHS B
OKpY’Kalolel MpUPOIHON cpelie, MOHUMaHue HEOOXOIUMOCTH UCIOJIb30BAHUS JTOCTHXKEHHM COBPEMEHHOU
OMONIOTHY JUTS PAMOHATIBHOTO MPUPOIOTIONB30BAHMS;

YMEHHE pemaTh dJIEMEHTapHble OWOJIOTMYECKHE 3aJadd, COCTABIATH CXEMBI MEPEeHOCa BEUIECTB H
SHEPTUH B IKOCHCTEMaX (IIeTTH MUTaHUs);

YMEHHE BBINOJHATH JIAOOpaTOpHbIE U IMpaKkTU4YeCKHe paldoThl, COOM0IaTh MpaBuiIa Ipu paboTe ¢
y4eOHBIM U JIAOOPAaTOPHBIM 000PYAOBAHUEM;

YMEHHE KPUTHYECKH OIICHWBATh W MHTEPIPETHUPOBATH MH(POPMAIUIO OMOIOTHYECKOTO COACpKaHUS,
BKJIFOUAIOIIYIO0 TICEBJOHAYYHBIE 3HAHUWS W3 PA3IMYHBIX HMCTOYHHKOB (CpEACTBa MaccoBOM WHQpOpMaIuW,
HAYYHO-TIONYJISIPHBIE MaTepPHAIIbl), pACCMaTPUBATh TII00ATEHBIC YKOJIOTHUYECKHIE MTPOOIIEMBbI COBPEMEHHOCTH,
(bopMHpOBATh O OTHOLIEHUIO K HUM COOCTBEHHYIO O3HIIUIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE MHUCHMEHHBICE M YCTHBIE COOOIIEeHHs, 0000mas OMOIOTHYECKYIO
UH(OPMAIIHIO U3 HECKOJIBKMX HCTOYHUKOB, TPAMOTHO UCIIOJIb30BATh MOHATHIHBIN armapar OMOJIOTHH.
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TEMATHYECKOE INTAHUPOBAHUE

10 KUIACC
KoJunyecTBO 4acoB JJIeKTPOHHBbIE
. HanmeHnoBaHMe pa3ae/ioB U TeM (uudpoBbie)
Ne o/ — Beero KOﬁHTpOJILHLIe HpﬁaKTl/l‘leCKl/le 06PA30BATETBHBIE
padoThI padoThI pecypebi
bu6mmoreka [JOK
. brogorns Kak nayka 2 0.5 https://m.edsoo0.ru/7f41c292
2 JKuBBbIE cCTEeMBI M MX OpraHU3aIus 1 bubmorexa LIOK
P H https://m.edso0.ru/7f41c292
3 XUMHYECKUH COCTAB M CTPOCHUE KIIETKU 8 1 bubimorexa LIOK
https://m.edsoo.ru/7f41c292
4 JKu3HenesITeIbHOCTD KIIETKH 6 bubmorexa LIOK
A https://m.edso0.ru/7f41¢c292
5 Pa3mHOXkeHMe U MHAUBUAYAIBHOE Pa3BUTHE 5 1 bubmmorexa [IOK
OpPraHu3MOB https://m.edsoo.ru/7f41¢292
6 HacnencTBeHHOCTS U HI3MEHUYHUBOCTD 8 15 bu6mmoreka [JOK
OpPraHUu3MOB ' https://m.edsoo.ru/7f41¢c292
v Cenekiust opraHu3mMoB. OCHOBBI 3 bubnunoreka [JOK
OMOTEXHOJIOTUU https://m.edso0.ru/7f41¢c292
8 Pe3epBHOE Bpemst 1 bubmmorexa [TOK
P P https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 4
11 KJIACC
KoanuectBo 4acoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m S — Beero KoﬁnTpo.m,Hme HpﬁaKaneCKne 06pA30BATEBHbIE
padoTbI padoThbI pecypeb
1 DBOTIOIMOHHAS ONOIOTHS 9 1 bubmiorexa LOK

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

2 Bo3HUKHOBEHUME U Pa3BUTHE KU3HU HA 9 05 bubmuorexa [JOK
3emie ' https://m.edsoo.ru/7f41cc74
3 OpranusMmbl 1 OKpy>Karolas cpea 5 1 bubmorexa HOK
P PYRAOIAA Cpel https://m.edsoo.ru/7f41cc74
4 Coo01ecTBa U 3KOJOTHYECKHE CUCTEMBI 9 bubmmorexa [IOK
https://m.edsoo.ru/7f41cc74
5 PesepBHOe Bpems 2 bubmmorexa [IOK
P p https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 0 2.5
INOYPOYHOE IINITAHUPOBAHHUE
10 KUIACC
KoumnuecTBo yacos Jara DJIeKTpOoHHbIe UG pOBbIE
Nen/m | Tema ypoka Beero Konrpoasusie IIpakruueckue S—— o0pa3oBaTe/ibHbIE
padoThbI padoTbI pecypchl
bu6nmoreka [JOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a
MeTobl TO3HAHMST KUBOW TPUPOJIBI.
5 [IpaxTnueckas padora Ne 1 1 05 bubnnoreka [JOK
«Mcronp30BaHne Pa3IUIHBIX METO/IOB ITPU ' https://m.edso0.ru/863e6122
M3Y4YEHUU OMOJIOTUYECKHX OOBEKTOBY
3 buonornueckue cuctemsl, MPOLECCHl U UX 1 bu6mmorekxa [IOK
U3yueHue https://m.edso0.ru/863e6564
4 XUMUYECKUM cocTaB KJIeTKU. Bosia u 1 bubmuorexa [JOK
MHUHEPAJIbHBIC COJIU https://m.eds00.ru/863e674e
bubmuorexa [JOK
5 benxu. CoctaB u cTpoeHue 0enkoB 1 hitps://m.eds00.ru/863e6b72
®epMeHTHl — OHOJIOTHYECKHE
6 karanusaropsl. JlaboparopHas padora Ne 1 1 0.5 bubmorexa HOK

«M3y4ueHne KaTaTuTHYECKOM aKTUBHOCTH

https://m.edso0.ru/863e6b72
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https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
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

(dhepMeHTOB (Ha MpUMepe aMUJIa3bl UITH
Kartajasbl)»

7 VraeBoasl. JInnuasl buGnnorexa LIOK
AL A https://m.edso0.ru/863e6870
bubmuorexa [JOK
8 Hyxnieuropie kucnotet. AT® https://m.edsoo.ru/863e6d5c
9 Hctopust u MeToabl U3y4EHUS KIETKHU. bubmuorexa [JOK
Krerounas Teopus https://m.eds00.ru/863e6e88
10 Knerka Kak 11eJI0CTHAs JKHBas CUCTEMA
CrtpoeHue 3yKapuOTHYECKON KIIETKH.
oo vaoron pacei, maor Bumitorera LIOK
11 - iGOB ot GaTe HII; o MHK OCKOMOM ;{a 0.5 https://m.edso0.ru/863e6ff0
p p A P https://m.edso0.ru/863e716¢c
TOTOBBIX MUKPOTpEapaTax u ux
OIIMCAHUEC
bubmuorexa [JOK
12 Obmen BemecTs Wik MeTabousM https://m.edso0.ru/863e766¢
bu6mmoreka [IOK
13 PorocuHTes. XeMocHHTE https://m.edso0.ru/863e7c98
. bubnuorexa [JOK
14 JmepreTuaecKuii oomen https://m.edsoo.ru/863e7aae
JKu3HeHHbIN UK KICTKU. [leneHue
15| (Eadmoncme o s racmean xoma 05 Bumorexa LIOK
A ' https://m.edsoo.ru/863e7dc4
KOpEIIKa JTyKa Ha TOTOBBIX
MHUKpOIIpenapaTax»
16 buocunres 6enka. Peakuus MaTpuuHOrO bubnuoreka [IOK
CHHTE3a https://m.edsoo.ru/863e796e
bu6mmorekxa [IOK
17 Tpancnsuus — Ouocuntes enka https://m.edso00.ru/863e796e
18 Hexnerounsie popmbI )KU3HU — BUPYCHI bubmorexa LIOK
p Py https://m.edso0.ru/863e7540
19 @opMBbI pa3MHOKEHHUS] OPTaHU3MOB bubnmoreka [JOK
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https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540

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

https://m.edso0.ru/863e831e

bubmuorexa [JOK

20 Meiios https://m.edso0.ru/863e7f4a
OO6pa3oBaHue 1 pa3BUTHE MOJOBBIX KIETOK.

21 OmnonorBopenue. JlabopaTtopras padora Ne 05 bubmuorexa [JOK
4 «M3yueHHe CTPOCHUS MTOJIOBBIX KJIIETOK Ha ' https://m.eds00.ru/863e81b6
TOTOBBIX MUKpOIIpernapaTax»

22 NuauBuayanbHOE pa3BUTHE OPraHU3MOB bubmmorexa LIOK

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

23 I'eneTnka — Hayka O HacJI€CTBEHHOCTU U bubnnorexa [HJOK
U3MEHYMBOCTH https://m.edso0.ru/863e86f2

24 3aKOHOMEPHOCTHU HACJIEI0BAHMS bubnnoreka [JOK
NPU3HAKOB. MOHOTHOPHIHOE CKPELIMBAHUEC https://m.eds00.ru/863e8878

o5 JurnbpuiHoe ckperyBaHye. 3aKoH bubnnorexa [HOK
HE3aBUCHMOI'0 HACJIEOBAHUS IIPU3HAKOB https://m.eds00.ru/863e89a4
CuenuieHHOE HacIeJ0BaHUE PU3HAKOB.

o
o | DoSoreopmcaom e sy . e 10K
' https://m.eds00.ru/863e8c60
JUTUOPUIHOTO CKPEIMBAHUS Y JPO30(PHIIBI
Ha TOTOBBIX MUKPOIIPETIapaTax»

27 I'enetuka nona. HacnegoBanue npu3Hakos, bubnnoreka [JOK
CIICTIJICHHBIX C MOJIOM https://m.eds00.ru/863e8c60
W3menunBocts. Henacnencreennas
M3MEHYMBOCTH. Jlaboparoprast pabota Ne 6.

o8 N3zyuenune MoupuKamoHHON 05 bubmuoreka [IOK
U3MEHYMBOCTH, TOCTPOCHUE ' https://m.edso0.ru/863e8efe
BapHUaLMOHHOTO PsiJia U BApHALMOHHOM
KpHBOW»

Hacnencreennas n3MEeHYUBOCTE.
29 JlaGopatopnas pabora Ne 7. «AHanu3 05 bubmuoreka [IOK

MyTalui y 1p0o30(uiIbl Ha TOTOBBIX
MHUKpOIMpenaparax»

https://m.edso0.ru/863e8efe
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https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

bu6mmoreka [IOK

30 Petierika ueioseka 1 https://m.eds00.ru/8638d78
PesepBHeIil ypok. O000IICHHE 10 TEMe
31 «HacnencTBeHHOCTE ¥ N3MEHYHUBOCTH 1
OpPTaHHU3MOB»
32 Cenekius KaK HayKa M poIecc 1 BH6H_HOTeKa HOK
https://m.edso0.ru/863e9214
33 MeTobl U JOCTUKEHUSI CEIEKIUU pacTEHUI 1 bubmumoreka [IOK
Y JKMBOTHBIX https://m.edso0.ru/863e9214
34 buoTtexHoorus Kak oTpacib MPOU3BOJICTBA 1 bubmorexa LHOK
https://m.edso0.ru/863e9336
OBILIEE KOJIMYECTBO YACOB I1O 34 0 4
[TPOTPAMME
11 KUIIACC
KoumnuecTBo yacos Jara DJleKTpoHHbIe U pOBbIE
Ne i/ Tema Ypoka Beero KOHTpOJII)HbIe HpaKanecKne W3yseHus 06p330BaTeJIbele
padoThI padoTsI pecypcbl
1 OBONIOIUSA U METO/IBI €€ N3YUECHHUS 1 bubmmorexa [TOK
https://m.edsoo0.ru/863ea20e
2 WcTopus pa3BuTHs npeacTaBieHuil oo 1 bubnnoreka [JOK
3BOJTIOLIMU https://m.edso0.ru/863e9570
bubnmnoreka [JOK
3 MukpooBosionHs . https://m.edsgo.ru/863e9c1e
[Tomymsmus kKak AIeMEeHTapHas eUHUIIA
4 BUa U 3BoIoIMHU. JlabopaTopHas pabora 1 05 bubnuoreka [IOK
Ne 1 «CpaBHeHuUe BUIOB 110 https://m.eds00.ru/863e99c6
MOp(}OITOTHIEeCKOMY KPUTEPHIO
5 JIBmokytiue cuibl (3eMeHTapHbIe (pakToOpshI) 1 bubnmoreka [JOK
IBOJTIOIIHU https://m.edsoo0.ru/863e9da4
6 EcrecTBenHbIi 0TOOp U €ro hopmbl 1 ﬁggsji?/(gée?si?‘llf/%%% 40
7 Pe3ynbrarh! 3BOMIOINN: 1 0.5 bu6mmorexa [JOK
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https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
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

MPUCTIOCOOJIEHHOCTh OPIaHU3MOB U

BHU000pazoBanue. JlabopaTopHas padora

No 2 «Onucanue npucrnoco0JeHHOCTH
OpraHusma 1 €€ OTHOCUTEJIBLHOTO
XapakTepa»

https://m.edso0.ru/863e9fde

8 Hamnpanenus u myTu Makpo3BOJIIOILHHI BH6H_HOTCK3 HOK
https://m.edsoo.ru/863e9cle
9 HeobOpatumocTs 3BOTIONNN
10 Ucrtopust xu3Hu Ha 3emiie 1 METObI €€
W3YICHHUS
11 ['unoressl MPOUCXOKIACHUS KU3HH HA bubnnorexa [HJOK
3emute https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMIie Mo 3pam 1 bubnnoreka [JOK
nepuoam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl YBOJIIOIIUU
PaCTUTETBHOTO U KUBOTHOTO MHPA. Eubimorexa [IOK
5| Mo paior Yo | oy s s
KUBOTHBIX B KOJUICKITHSIX)
14 CoBpeMeHHast cuctemMa OpraHu4ecKoro bubnmnoreka [JOK
MHUpa https://m.edsoo.ru/863ea48e
15 DBOJTIOIHS YeTIOBEKa (aHTPOIIOTEHE?) BH6H_HOTCK3 0K
https://m.edsoo.ru/863eac2c
16 JBxyuiue cuibl ((akTopsl) bubnuoreka [IOK
aHTPOTIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaINX IBOIIOLNA YEJIOBEKA
18 YenoBeueckne packl ¥ IPUPOIHBIE bubnnorexa [JOK
aJanTanny YejoBeKa https://m.edsoo.ru/863eaea2
PezepBHblit ypok. O60011eHNE 110 TEME
19 «BO3HUKHOBEHHE W Pa3BUTHUE KU3HH Ha
3emie»
20 DKOJIOTHs Kak HayKa
21 Cpenpl 0OuTaHUS U DKOJIOTHYECKHE bu6mmorexa [JOK
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https://m.edsoo.ru/863e9fde
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https://m.edsoo.ru/863ea48e
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(hakTophI

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

AbuoTtndeckue aktopsl. JJabopaTtopHas
pabota Ne 3. «Mopddonoruueckue
0COOEHHOCTH PacTEHHUI U3 Pa3HBIX MECT

bu6mmoreka [IOK

22 obutanus». Jlaboparopuas padora Ne 4. ! 05 https://m.edsoo.ru/863eb10e
«BnusHue cBeTa Ha POCT U pa3BUTHE
YEpEHKOB KOJICyCa»
bubnunoreka HOK
23 buoriteckie (akToph . its:im e00 /8636348
DKOJIOTUYECKHE XapaKTEPUCTUKU
o4 nonysiiun. [Ipaktudeckas pabora Ne 2 1 05
«[ToacU€r MIOTHOCTH MOMYJISILMI Pa3HbIX
BUJIOB PACTCHHID
25 Coo01ecTBa OpraHu3MoOB — OHOIICHO3 1 ﬁ:‘:?;?/ﬁ?eﬁlsgér{fm 63eb46a
26 DKOJOTHYECKHE CUCTEMBI (IKOCUCTEMBI) 1 ﬁggi?ﬁ;.ee%iigﬁm 63eb46a
21 ronormaccne mupan. Crotersa ) buGmnorexa LIOK
https://m.edsoo.ru/863eb5fa
skocucteM. Cykiieccust
28 [TpupoaHBIE SKOCHCTEMBI 1
29 AHTpPOINIOTreHHbIE IKOCHUCTEMBI 1
30 buocdepa — rinobdanpHas 3xocucTeMa 1 bubnnoreka [JOK
3emn https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubnmoreka [JOK
ouochepsr https://m.edso0.ru/863ebd16
32 YenoredecTBO B Onocdepe 3emin 1
33 CocyniecTBoOBaHHE MPUPOJIBI U 1 bubnuorexa [JOK
4eJI0BEUECTBA https://m.edso0.ru/863ebale
34 PesepBHbIit ypok. O600111€HE TEMBI 1
«Co00111ecTBa ¥ 9KOJIOTUIECKHE CUCTEMBI»
OBILIEE KOJIMYECTBO YACOB I10 34 25

ITPOTPAMME
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https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
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-METOJANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET
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