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HHOACHUTEJIBHASA 3AIIMCKA

[Tpu pa3zpaboTke mporpamMMbl MO0 OMOJIOTHH TEOPETUUECKYIO OCHOBY IS OINpeesiCHHs MOAXOI0B K
(opMHPOBaHHIO COMEpKaHUS YISOHOTO MpeaMeTa «bHoJorus» COCTAaBHIN: KOHIETITYalbHbIC TOIO0KEHHS
OI'OC COO o B3aMMOOOYCIOBICHHOCTH LIEJel, Colep:KaHus, pe3yabTaToB oOydeHHs U TpeOOBaHUH K
YPOBHIO TOJTOTOBKH BBHITyCKHUKOB, TMOJIOKCHHS 00 OOMIMX HEIIX M MPHHLHUIAX, XapaKTepU3YIOUIHX
COBpPEMEHHOE COCTOSIHHE CHUCTEMBI cpefiHero oOmiero obpasoBanust B Poccuiickoit denepanmu, a Takxe
MOJIOKEHUsT O crenuduke OHONOTHM, €€ 3HAYCHWHW B TO3HAHUHM >KUBOW MPHUPOABI M 0OOECTIeYeHHUH
CYLIECTBOBaHUS 4eJoBe4YecKoro odmectBa. CoraacHO Ha3BaHHBIM TOJIOKEHUSM, OTpPEENICHBl OCHOBHBIC
(GYHKLIUH TPOTPaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[lporpaMma mo Ouonoruu naéT TpeAcTaBleHHE O LensiX, 00 oOmel crpaternn oOydeHHs,
BOCIIUTAHUSI W Pa3BUTUS OOYYAIOUIMXCS CpeAcTBaMH ydeOHoro mnpenmera «buonorus», ompenenser
o0si3aTeNIbHOE TPEAMETHOE COZACpIKaHHe, €ro CTPYKTypy, pachpeAesieHHe IO pas3fielnaM W TeMau,
PEKOMEHIyeMYI0 TIOCIIEIOBATENbHOCT M3yYeHHs y4eOHOro marepualna ¢ y4éTOM MEXIPEIMETHBIX MU
BHYTPUNIPEAMETHBIX ~ CBSA3€H, JIOTUKM 00pa30oBaTEJILHOTO MpoIlecca, BO3PacTHBIX 0cOoOEHHOCTEH
o0yJaronmxcsl.

B mporpamme mo OWONOTMH TaKkKe YYMTHIBAIOTCS TPeOOBAaHWS K IJIAHUPYEMBIM JUYHOCTHBIM,
METaIrpeIMEeTHbIM M MPEeJMETHBIM pe3yiabTaTaM oOydeHHst B (JOPMHUPOBAHUM OCHOBHBIX BHIOB Y4eOHO-
MO3HABATEIBLHOW  JIEATCIILHOCTU/YUCOHBIX  JCUCTBUH  OOyYarONIMXCA 110 OCBOCHHUIO  COJEPIKaHUS
OHMOJIOTHYECKOro 00pa30BaHusI.

B mnporpamme mno Owmonormm (10—11 xmaccel, 0a30BBIf  YpOBEHB) peaIM30BaH IPUHIIHII
MPEEeMCTBEHHOCTH B M3Y4Y€HHU OMOJIOTHH, Onarojmaps 4eMy B HEW MpOCMAaTpPHBAETCS HAIMPABIEHHOCTH Ha
pa3BUTHE 3HAHWM, CBS3aHHBIX ¢ (POPMHPOBAHHEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS, IIEHHOCTHBIX
OpWEHTANHA JIMYHOCTH, JKOJOTHUECKOTO MBIIIICHHA, TPEICTABICHUH O 370pOBOM 00pas3e >XWU3HH U
OepeXHBIM OTHOIIEHWEM K OKpyKaromed mnpupomgHoit cpeme. Ilosromy Hapsmy ¢ u3ydeHHEM
0011e0MOIOTHYECKIX TEOPUH, a TakKe 3HAHUWA O CTPOCHUH XUBBIX CHCTEM PAa3HOTO paHTa M CYITHOCTH
OCHOBHBIX TIPOTEKAIOIIMX B HHUX TPOIECCOB B TNpOrpaMMe IO OWONOTHH YICIEHO BHHUMaHUE
WCTIOJIb30BaHUIO TTONyYEHHBIX 3HAHUHA B MTOBCEIHEBHOW JKM3HM JIJIS PEIISHUS MPUKIAIHBIX 33734, B TOM
yuciie:  NpOQWIAKTHKH  HACIEJCTBEHHBIX  3a0ONE€BaHW  YEIIOBEKa,  MEIUKO-TEHETHYECKOTrO
KOHCYJIbTHPOBAHHSA, OOOCHOBAaHMS OSKOJOTHYECKH IEJIeCOO0pPa3HOro TIOBEACHUS B  OKpPYXKaromeh
MIPUPOJTHON CpeJie, aHATN3a BIMSIHHAS XO35MCTBEHHON IEATEIHHOCTH YeIOBEKa HA COCTOSIHUE MTPUPOIHBIX U
HCKYCCTBEHHBIX DKOCHCTEM. Y CWJICHHE BHUMaHWs K TPUKIAJHON HAIPaBIIEHHOCTH Y4eOHOTO TpeamMera
«buonorusy MpoIUKTOBaHO HEOOXOAUMOCTHIO 00ECTICYeHHS YCIIOBUH JIJIsl PEIISHHs OJHON M3 aKTyallbHBIX
3a/1a4 MKOJIBHOTO OMOJIOTHYECKOT0 00pa30BaHUs, KOTOpas mpe/noiaraetT GopMUpOBaHUE Y 00yUJarONTXCs
CIOCOOHOCTH aJaTHPOBATHCS K U3MEHEHHSIM TUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUPA.

buonorus Ha ypoBHE cpenHero o0Iero oopa3oBaHus 3aHUMaeT BaxxHoe MecTto. OHa obecrieunBaeT
(dbopMupoBaHUE Yy OOYYArOIIUXCS IPENCTABICHUH O HAyYHOH KapTHHE MHpa, paciupseT U o0000ImaeT
3HaHHAA O XKWBOW MPHPOJE, €€ OTIIMYUTENbHBIX TPU3HAKAX — YPOBHEBOW OpraHU3allii M 3BOIIOIHH,
co3MaéT YyCIOBHS JJsi: TIO3HAHWSA 3aKOHOB KUBOW MPHPOJIEL, (opMupoBaHUs (YHKIIMOHATHHON
TPaMOTHOCTH, HAaBBIKOB 3/I0pOBOTO W 0e3omacHoro o0pas3a »KH3HH, JKOJOTHYECKOTO MBIIIJICHUS,
LIEHHOCTHOT'O OTHOIIEHUSI K dKHUBOW MPUPOJIE U YETOBEKY.

Bonbmioe 3HaueHne OMOIOrUs UMEET TAKKE JJI p€IICHUA BOCIIUTATCIIBHBIX U pa3BUBAIOMIUX 3adayd
cpenHero ooOmero ooOpa3oBaHMs, COLUANIM3ANMK OOydYaromuxcs. M3ydeHue OHOJOTHH 00ecrevYrBaeT
yCJI0BUsA i q)OpMI/IpOBaHI/ISI HWHTCIJICKTYAJIbHBIX, KOMMYHHUKAIIUOHHBIX U I/IH(i)OpMaHI/IOHHI)IX HaBBIKOB,
3CTETHYECKOM KYJIBTYPBI, CHOCOGCTByeT HUHTCTrpalun OMOJIOTMYECKUX 3HAHWH C MMpeACTaBJICHUAMU U3
JPYruxX Y4eOHBIX TPEJAMETOB, B YAaCTHOCTH, (U3WKH, XUMUH U reorpaduu. Ha3zBaHHBIE TOJOXKEHUS O
npe/Ha3HaYeHuN yueOHOro mpeaMera «BHONOrus» COCTaBHIM OCHOBY JUISL ONpPEJENICHHS IMOJIXOJIOB K
0TOOPY U CTPYKTYPHPOBAHUIO €TI0 COACPKAHUS, TIPECTABICHHOTO B IPOTpaMMe TI0 OMOJIOTHH.

Ot6op conepkanus yaeObHOTO peameTa «bronorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C TTO3UITUIN
KYJILTYPOCOOOPa3HOTO TO/X0/a, B COOTBETCTBUU C KOTOPHIM OOYYAIOIINECs JOJKHBI OCBOWTH 3HAHHS H
YMEHUS, 3HaYMMble JUIsi (OPMHPOBAHMS OOIIEH KyJIbTYpBHI, OIpPEIEIsIONINe aJeKBaTHOE MOBEICHUE
YeJI0BEKa B OKPY)KAIOIIEH MPUPOIHOHN cpene, BOCTPeOOBAaHHBIC B MOBCEIHEBHOM JKM3HU W MPAKTHIECKOM



nesitenbHOcTH. Oco00€ MECTO B 3TOW CHCTEME 3HAHMN 3aHUMAIOT 3JIEMEHTHI COACPKaHMs, KOTOPBIE CIIyXKaT
OCHOBOH i1 (pOpMHUpPOBaHUS MPEICTABICHUI O COBPEMEHHOH €CTeCTBEHHO-HAYYHOW KapTHHE MHpa U
LEHHOCTHBIX OPUEHTAIMSX JIMYHOCTH, CIIOCOOCTBYIOIIMX I'yMaHU3alUy OHOJIOTHYECKOTO 00pa3oBaHMsl.

CTpyKTypupOBaHHE coJlepaHusl yueOHOro MaTeprala B MporpaMmme 1Mo OMOJIOTUU OCYIIECTBICHO C
y4€TOM NPHOPUTETHOTO 3HAYCHHUS 3HAHWN 00 OTIUYUTEIBHBIX OCOOCHHOCTSX XHUBOM NPHUPOIBI, O €€
YPOBHEBOW OpraHu3allid W SBOJIONUH. B COOTBETCTBHM C 3THM B CTPYKType Y4eOHOro Ipeamera
«buonorus» BeIENCHBI cIEAYyIOUINE COAepKaTeNbHble THHUU: «bHoaorusa kak Hayka. MeToabl Hay4HOTO
no3HaHus», «Kierka kak Ouojornyeckas cucrema», «OpraHu3M Kak Ouonormyeckas cucremay, «Cucrema
¥ MHOT000pa3ue OpraHu4YecKoro MHpay, «IBOJIOLUS KUBOW MPUPOABD), «IKOCHCTEMBI U MPUCYIIHE UM
3aKOHOMEPHOCTH».

Llens u3yyenus yaeOHoro npeamera «buonorus» Ha 6a30BOM ypoOBHE — OBJIaZICHHE OOYUaIOMINMUCS
3HAHUSMHU O CTPYKTYPHO-()YHKIIMOHAJIBHOW OpPraHU3alyy KUBBIX CHCTEM Pa3HOTO paHTa W NPUOOpETeHHUE
YMEHHUI UCIIONIb30BaTh 3TH 3HAHUS AJISl TPAMOTHBIX JEHCTBHI B OTHOLIEHWH OOBEKTOB KUBOW MPUPOABI U
peleHNs Pa3IHYHbBIX )KU3HEHHBIX TPoOIIeM.

JocTmwkenne neny u3ydeHus yaeonoro npeamera «buonorus» Ha 6a30BOM ypoBHE 00eCTIeYHBACTCS
pEIICHUEM CIIeTYOIIHX 3a/1a4:

OCBOCHHE OOYYaIOIIMMHUCS CHCTEMBl 3HAaHUH O OHMOJNOTHYECKMX TEOpHsIX, YUCHHSAX, 3aKOHaX,
3aKOHOMEPHOCTSX, TUIOTE3aX, MpaBWIIaX, CIyKallUX OCHOBOW Ui (OpMHUpOBaHUS TPEACTABICHHH O
CCTCCTBGHHO'HayLIHOI\/'I KapTuH€ MHUpa, O METOAaX HAYUYHOI'o IIO3HaHHA, CTPOCHUMU, MHOFOO6pa3I/H/I u
OC06CHHOCTHX JKMBBIX CUCTCM PA3HOT'O0 YPOBHA OpraHu3ally, BbBIAAIOINHUXCSA OTKPBITUAX W COBPEMCHHbLIX
UCCIICZIOBAaHUX B OMOJIOTHH;

dopmupoBanne 'y 0OyJalOmUXCs TIO3HABATEIBHBIX, HWHTEIUIEKTYAIBHBIX ¥  TBOPYECKHX
CIIOCOOHOCTEH B Ipoliecce aHanu3a JaHHBIX O IMYTSAX Pa3BUTHSA B OMOJIOTMH HAyYHBIX B3IJISIOB, UACH U
HOAXOI0B K N3yYEHHIO )KHUBBIX CHCTEM PAa3HOTO YPOBHS OpTaHH3AIIH;

CTaHOBJICHHE Y OOydarommxcs oOmeld KynbTypbl, (YHKIMOHAIBHOW TIPAMOTHOCTH, DPa3BUTHE
YMEHHI OOBSCHSITH U OLIEHUBATh SIBIICHUS OKPY)KAIOIIET0 MHUpPA XHBOH IPHUPOBI HA OCHOBAaHHU 3HAHWUH U
OIIBITA, TIOJTyYEHHBIX IIPH U3Y4YECHUN OHOIIOTHH;

(dopMupoBaHHe y 00y4aroUIMXCs YMEHHH WIUTIOCTPHPOBATH 3HAUYCHHE OMOJOTMYECKHX 3HAHUH B
NPaKTHYECKOW JIEITENIbHOCTH 4YeJOBeKa, pa3BHTHH COBPEMEHHBIX MEIUIMHCKHX TEXHOJIOTHH U
arpoOMOTEXHOJIOTHI;

BOCHHTaHHE yOEKIEHHOCTH B BO3MOXKHOCTH IO3HAHMS YEJOBEKOM JKMBOW  IPHUPOJIHI,
HEOOXO0MMOCTH OEpeKHOr0 OTHOIICHUS K Hel, COONIOACHUS STHYECKUX HOPM MpPU TPOBEICHHUU
OMOJIOrMYECKUX HCCIIeJOBAHMUI;

OCO3HAHME IIEHHOCTH OMOJIOTHYECKUX 3HAHWH JJISl TOBBIIICHHUS YPOBHS YKOJOTHYECKOM KYJIBTYpHI,
1St GOpMHUPOBAHUS HAYYHOTO MUPOBO33PEHHS;

NpUMEHEHUE PHOOPETEHHBIX 3HAHWH M YMEHUH B TIOBCEHEBHOM JKU3HM JUISl OLICHKH MTOCIIEACTBHI
CBOCH JIEATENBHOCTH 10 OTHOLICHUIO K OKpYJKalollel cpeie, COOCTBEHHOMY 3JI0POBBIO, 00OCHOBAaHHE U
co0JroieHre Mep MPOPUIIAKTUKHA 3a00JI€BaHUMA.

B cucreme cpennero odmiero oopasoBanus «buonorusy, nzydaemasi Ha 0a30BOM YpOBHE, SIBIISIETCS
00s13aTeIbHBIM YYEOHBIM MTPEIMETOM, BXOASIIUM B COCTaB MpeIMETHON o0nactu «EcTecTBeHHO-HAYYHBIC
pEaAMETHBD).

Juis u3ydenust OMonoruu Ha 6a30BOM YPOBHE CpPEIHETO O0IIero oopa3oBaHus OTBOAUTCS 68 4acoB:
B 10 xracce — 34 gaca (1 gac B Henmemo), B 11 kmacce — 34 gaca (1 gac B Heeno).



COJEP)KAHUE OBYYEHUSA
10 KJIACC

Tema 1. buosiorns kak Hayka.

Buonoruss kak nHayka. CBf3b OHOJOrMHM C OOLICCTBEHHBIMH, TEXHMYECKHMH M JIPYTUMH
€CTEeCTBEHHBIMU HayKaMH, Qpuiocoduelt, STUKOH, 5CTeTHKON 1 mpaBoM. Poib Oronoruu B GopMUpoBaHUT
COBpPEMEHHON Hay4yHOH KapTHHBI Mupa. CrcTeMa OMOJIOTHYECKUX HAYK.

MeToapl TO3HaHUS >KMBOM TpPUPOABI (HAOMIOACHWE, SKCIIEPUMEHT, OMNKMCaHHe, H3MEpCHHE,
KJaccuUKalys, MOACITUPOBaHUE, CTATHCTHUECKast 00pabOTKa NaHHBIX).

JdeMoHcTpanum:

[Moptpetsi: Y. Hapsuwn, I'. Mennens, H. K. Konbuos, . Yorcon u @. Kpuk.

Tabnuie! 1 cxeMbl: «MeToAbI TO3HAHUS KUBOW IPUPOIBD).

JlabopaTopHble H MPaKkTUYeCKHe padoThI:

[Mpaktuaeckas padota Ne 1. «Mcnonp3oBaHue pa3TuIHBIX METOJAOB IPU U3YYECHUH OHOIOTUYECKUX
00BEKTOBY.

Tema 2. /KuBble cucTeMBbI M UX OPraHu3anms.

JKusble cucrembl (OMocucTeMBbl) Kak MpeaMeT u3ydeHus O0Monorud. OTIHYHe KUBBIX CUCTEM OT
HEOPraHUYECKOW MPUPOIBI.

CpoiicTBa OMocHcTeM M UX pa3HOOOpazue. YPOBHM OpTraHU3alMd OMOCHCTEM: MOJEKYJSPHBIMH,

KJIETOUHEIH, TKaHEBEIH, OpraHU3MEHHBIN, MONYJISILUOHHO-BUIOBOM, SKOCHUCTEMHBIN
(6buoreonieHOTHYECKHHA ), OOC(HEPHBII.
JdeMoHcTpanum:

TaOnuue! 1 cxembl: «OCHOBHBIC IPU3HAKH KHU3HWY», « Y POBHHU OPraHU3ALMHY KUBOW IPUPOIBD».

O6opynoBanue: Moaenb monekynsl JJHK.

Tema 3. XumMHYecKHMil COCTAB U CTPOEHHUE KJIETKH.

XHUMHYECKUH COCTaB KIETKH. XMMHUYECKUE SIIEMEHTBI: MaKpOAJIEMEHTBI, MUKPO3JIEMEHTHL. Boja u
MUHEpAJIbHBIE BEIECTBA.

OyHKIMM BOJIBI 1 MUHEPAIBHBIX BEIIECTB B KieTke. [loanepxanne ocMoTHyeckoro 0anaHca.

benku. CoctaB u crpoeHue OenkoB. AMHHOKHCIOTBI — MOHOMephl OenkoB. HeszameHumble u
3aMEHHMbIE aMHHOKHCIOTHl. AMHHOKHCIOTHBIH COCTaB. YPOBHH CTPYKTYpHl OEJIKOBOH MOJIEKYJIbI
(nepBuuHas, BTOpUYHAs, TPETUYHAs M YETBEPTHUYHAs CTPYKTypa). XUMHUYECKUE CBOHCTBA OEJIKOB.
buonornueckue GpyHKInu OEIKOB.

DepmeHThI — Oronornueckue karanuzatopsl. CTpoeHne pepMeHTa: akTUBHBIA LEHTP, CyOcTpaTHas
cneun¢uunocts. Kopepmentsl. Buramunsl. OTnununst GepMEHTOB OT HEOPTaHUYECKUX KaTalu3aTOPOB.

YrneBogpl: MOHOcaxapuibl (TJIFOKO3a, pubo3a M Jae30Kkcupubo3a), aucaxapuisl (caxaposa,
JIAKTO32) U ToJIMcaxapuabl (Kpaxmal, TIIUKOreH, [eJUTono3a). buoigornyeckrne GpyHKIMN YrieBOIOB.

Jlurmuppr:  Tpurnmuuepuabl, docdomununel, crepouasl. 'mapodunabHO-rHIPOGOOHBIE CBOMCTBA.
buonornueckne ¢yHkouy aunuaoB. CpaBHEHHE YITIEBOAOB, OCJIKOB M JIMIHJIOB KaK HCTOYHUKOB
SHEPTHUH.

Hykneunossie kucnotel: JIHK u PHK. Hykieotunbl — MOHOMEPHI HYKJIEHMHOBBIX KHCIIOT.
Crpoenne u ¢pynknuu JJHK. Crpoenne u pynkuun PHK. Bugst PHK. AT®: ctpoenue u GpyHKIuH.

Huronorust — Hayka o kierke. KiierouHast Teopust — mpuMep B3auMOJICUCTBUS HJeH U (DAKTOB B
HAayYHOM NIO3HAHWU. METONbI H3YYEeHUS KIETKH.

Krmerka xak mnemnoctHas xuBas cucrema. OOImMe TPW3HAKM KIETOK: 3aMKHyTas HapyKHas
memOpana, moniekynbl JIHK kak renerndeckuii anmapar, cuctemMa cruHTe3a Oeska.

Tumbl  KJIETOK:  dyKapHoTH4eckas ¥ npokapuoTwueckas. OcoOEHHOCTH  CTpPOeHHS
MpoKapuoTHieckoi Kietku. Kierounas crtenka Oakrepumif. CTpoeHHE JyKapHOTHYECKOW KIIETKH.
OCHOBHBIE OTJINYHUS PACTUTEILHOMN, )KUBOTHOM U TPHOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KIETOK — KIETOYHAs CTEHKa, TJIUKOKAIUKC, WX (QYHKIUH.
[Tna3maruueckas MeMOpaHa, e€ cBoiicTBa U GpyHkuuu. [{uTorasma u eé opraHouapl. OqHOMEMOpPaHHbBIE
opranouapl kietku: OIIC, ammapar ['ombmkn, nuzocoMbl. [lomyaBTOHOMHBIE OPTraHOWIBI KIIETKH:



MUTOXOHJpPUH, MacTuabl. [Iporcxoxaenne MUTOXOHAPUH 1 Tuactud. Bunsl mactun. HememOpaHHbIe
OpraHoWbl KJETKU: PHUOOCOMBI, KJIETOYHBIH ILIEHTP, LCHTPHUONIH, PECHUYKH, KIYTHKH. DYHKIUH
OpraHouOB KJIEeTKH. Brmrouenus.

Anpo — perymaropHbiii HeHTp kineTku. CTpoeHue sapa: saepHas 000704YKa, KapuoIlia3Mma,
XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCHIOPT BEIIECTB B KIETKE.

JdeMoHcTpanum:

[Moptpetsi: A. Jlesenryk, P. I'yk, T. IlIBann, M. [lneiiaen, P. Bupxos, [Ix. Yorcon, @. Kpuk, M.
Vunkunc, P. ®panxnun, K. M. bap.

Huarpammsel: «Pacnpesnenenie XUMHUYECKUX SJIEMEHTOB B HEKMBOM mpupoae», «Pacmpenenenne
XUMHUYECKHX 3JIEMEHTOB B KUBOU MPUPOIEN.

Tabmuuer u cxemsbl: «[lepronuyueckas Tabnua XUMHYECKUX 3JIEMEHTOBY», «CTpOEHHE MOJIEKYJIBI
BoIbl», «buocuHtes Oenka», «CTtpoeHne Monekynsl Oenka», «Ctpoenue ¢epmeHta», «HykiaenHoBble
kucnotel. JIHK», «Crpoenue monexkynst AT®», «CTpoeHne sykapuOTHYECKOM KiIeTKw», «CTpoeHue
JKUBOTHOH KJeTkn», «CTpoeHHe pacTUTENbHON KIeTKn», «CTpoeHHe NIpOKapHOTHUECKON KIETKHY,
«CTtpoeHue sapa KIETKN», «YTICBOAB, «JIUMUIBI.

O0opynoBaHue: CBETOBON MHKPOCKOI, 000pyJOBaHHUE IS TPOBEACHHS HAOMIOACHUH, N3MEPEHUIA,
9KCIEPUMEHTOB, MUKPOIIPEIapaThl PACTUTEILHBIX, )KUBOTHBIX U OaKTEpUAILHBIX KIETOK.

JlaGopaTopHble U MPAKTHYECKUE PAOOTHI:

Jlaboparophast padota Ne 1. «/3yueHne KaTaqUTHYECKOW aKTHBHOCTH (DEpMEHTOB (Ha MpUMeEpe
aMHJIa3bl WK KaTanasbl)».

JlaboparopHas pabota Ne 2. «3yueHne CTpoeHHS KIETOK PACTEHUH, )KHBOTHBIX U OaKTEepHil MO
MHKPOCKOIIOM Ha TOTOBBIX MUKPOIPENapaTax U UX OMHCAHUE).

Tema 4. /KuzHenesiTeIbHOCTh KJIETKH.

OOMeH BemecTB, WU METaboIM3M. ACCUMIIIIMSA (IIAaCTUYCCKHUN OOMEH) W AMCCUMUIISIIHS
(’HEpreTHYeckuii 0OOMEH) — JIBE CTOPOHBI €IUHOIO Ipolecca MeTadonu3Ma. Poib 3aK0OHOB COXpaHEHUS
BEIIIECTB U SHEPTrUH B IOHUMAaHUH METa00IN3MA.

Tunbl oOMeHa BelecTB: aBTOTPOQHBIN 1 reTepoTpodHbIil. Ponb ¢pepmeHTOB B 0OMEHe BEIECTB U
NPEBPALCHUN SHEPTHH B KIIETKE.

®orocunres. CreroBast U TeMHOBas (asbl porocunTe3a. Peakunu ortocunresa. S dhexTHBHOCTH
¢dorocunTe3a. 3HaueHne HoTOCHHTE3a AJIs )KM3HU Ha 3emute. BiusiHue ycnoBuil cpeabl Ha GOTOCHHTE3 U
CHOCOOBI MTOBBILIEHUS €0 IPOJAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUI.

XemocuHTe3. XeMOCHHTE3UpYIolye OakTepuu. 3Ha4eHHEe XeMOCHHTE3a 151 )KU3HHU Ha 3emile.

OHepreTnueckuii oOMeH B KJeTKe. PacrieruieHne BelecTB, BBIIEICHHE M aKKyMYyJMpPOBaHHE
SHEPruy B KJIETKE. DTallbl SHepreTuyeckoro oomena. I'nukonus. bpoxkenue u ero Buuel. Kuciopognoe
OKHCJICHHE, WIN KieTouyHoe nawixaHue. OxuciurensHoe (ocdopunupoBanne. O(HHEeKTHBHOCTD
SHEPreTHYECKOro ooMeHa.

Peaknum marpuunoro cuHTe3a. ['eHernueckas uHpopmarnms u JJHK. Peanuzamms renerndeckoit
nHpOpMaIK B KJIeTKe. | eHeTHYecKkni Kol ¥ ero cBorcTBa. TpaHckpunius — MaTpuuHblid cuaTe3 PHK.
Tpancnsius — OuocuHTe3 Oenka. Dtanbl TpaHchsimu. KoaupoBanue aMUHOKMCIOT. Ponb pubocom B
O6uocuHTe3e Oelika.

Heknerounsle ¢opmbl xu3Hn — BUpychl. Hctopus otkpeitus BupycoB (/. WM. VBanoBckwuii).
OCoOCHHOCTH CTPOCHUS M XU3HEHHOTO IMKIIa BUPYCcoB. bakreprnodaru. bonesnu pactenni, s)KUBOTHBIX U
4eNoBeKa, BbI3bIBaeMbIe BUpycamu. Bupyc nmmyHoneduimra yenoseka (BUY) — Bo30ymurens CITU/1a.
OOparHasi TpaHCKpHWIIIUS, peBepraza © uHTerpasa. [IpoduiakTuka pacnpoCTpaHEHHs BHPYCHBIX
3a0oJieBaHNil.

JdemoHcTpanuu:

IToprpetsr: H. K. Koneuos, . 1. MBanosckui, K. A. Tumupsses.

Tabmuiel 1 cxeMbl: «Tumbl nutanusy, «Metabomuszm», «MUTOXOHAPHS», «DHEPreTHYCCKUN
oOMen», «Xmnoporutact», «Porocunres», «Ctpoerne JHK», «Ctpoenne u GyHKIIMOHHPOBAHUE TeHAN,
«CuHre3 Oenka», «['eHeTHueckuii kom», «Bupyce», «bakrepuodarm», «CTpoeHHe M )KU3HEHHBIH UK
Bupyca CIIW/]a, 6akreprodaray, «Permukamms JJTHK».



OoGopynoBanue: moaenu-amuinkayu «Yasoenue IHK u Tpanckpunmusy», «buocunTes Oenkay,
«CTpoenue KIeTkn», Mmoaenb cTpykTypsl JJTHK.

Tema 5. Pa3MHOKeHHe M HHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KietouHslii UK, WK )KU3HEHHBIN UK KieTku. MHTepdasa u muro3. [Ipoueccel, mpoTekaronue
B uHTep(aze. Perumkanus — peakuust marpuuHoro cuateza JJHK. Ctpoenne xpomocoM. XpoMOCOMHBIH
HaOop — KapuOoTHUIl. UMIONAHBIN U TaIUIONIHBIA XPOMOCOMHBIE HA0Ophl. Xpomatuabl. LluTonornyeckue
OCHOBBI Pa3MHOKEHUS U NHANBUTyaJIbHOTO Pa3BUTHS OPTaHU3MOB.

Henenue knetku — muto3. Cragum murtosa. [Iporeccsl, mpoucxonasdiide Ha pas3HbIX CTaAMsIX
MuTO3a. bronornyeckuit cMpica MuTO3A.

[TporpamMmupyemast TuOeb KJIETKH — alloNTOo3.

DopMbI pa3sMHOXKEHHsI OpraHMU3MOB: Oecrojioe M MoJoBoe. Buapl Oecronoro pa3MHOMKEHHS:
JelieHHe HaJaBOe, MOYKOBaHHUE OJHO- W MHOTOKJIETOYHBIX, CIIOpOOOpa3oBaHHE, BETETAaTUBHOE
pa3MHokeHue. VIcKkycCTBEHHOE KIIOHMPOBAHWE OPTaHU3MOB, €0 3HAYEHHE IS CEJIEKIIMH.

[TonoBoe pa3MHOKEHHE, €T0 OTIUYHS OT OECIOIOTO.

Meiio3. Craguu Meiio3a. Ipornecchl, npoucxoadaiye Ha cTaausx Meiosa. [loBenenne xpomocom B
Mmeitosze. Kpoccunrosep. buonornyeckuii cMpica 1 3HaueHHE MeHo3a.

I'ameTorene3 — mpomecc 00pa30BaHMs MOJOBBIX KIETOK y JXKHBOTHBIX. I[lOJIOBBIE >KEJIE3bI:
CEMEHHHKH U SnYHUKH. O0pa30BaHUE U Pa3BUTHE MOJIOBBIX KIIETOK — raMeT (CIiepMaTo30u 1, SHICKIICTKA)
— cmepMatoreHe3 W oBoreHes. (OcCOOGHHOCTH CTpPOEHHS SHIEKIETOK M CHepMaTO30HIOB.
OmnonotBopenue. [lapreHorenes.

WupuBunyansHOoe pa3BuTHE (OHTOTEHe3). OMOpHOHANBEHOE pa3BUTHE (dMOpHOTeHe3). OTambl
SMOPHOHAJIBHOTO PA3BUTHS Yy TIO3BOHOYHBIX JKMBOTHBIX: JpPOOJIEHHE, TacTpyJsiLus, OpraHOI€HE3.
[TocTamMOpuoHanbHOE  pa3BUTHE. THNBI  MOCTAMOPHOHAJIBHOTO  PAa3BUTHUA: OPAMOE, HENpPsIMOe
(mmumHOYHOE). BrimsiHue cpepl Ha pa3BUTHE OPTaHU3MOB, (PAaKTOPHI, CHOCOOHBIE BHI3BIBATH BPOXKIEHHBIC
YPOICTBA.

Poct u pasButue pacteHuil. OHTOreHe3 LBETKOBOTO pACTEHUS: CTPOCHUE CEMEHH, CTaauu
pasBHUTHSL.

JdeMoHcTpanum:

Tabmuuer u cxembl: «DPOpMBI Pa3MHOXKEHHS OPTraHU3MOBY», «/IBOWHOE OMIOJOTBOpPEHUE Y
LBETKOBBIX pacTeHui», «BereraTuBHOe pa3MHOXKEHHE pacTeHUi», «lleneHue KieTku OakTepuii»,
«CTtpoeHue mOJIOBBIX KIETOK», «CTpoeHue xpomocoMbl», «Kierounsii mukmy, «Pemnukamus JHK»,
«Muto3z», «Metios3», «lIpsimoe u Henpsimoe pa3BuTue», «I'aMeToreHes y MICKONUTAIOLUINX U YEIOBEKay,
«OCHOBHBIE CTaJJIM OHTOT'CHE3a.

OObopynoBaHue:  MHUKPOCKOIN,  MHKpompemapatsl  «CrepMaTo30MAbl  MJIEKOIHUTAIOLIET0»,
«Slifnekierka miexkonuTarouero», «KapnokuHe3 B KIETKax KOpEIHIKa JIyKa», MarHUTHash MOJIEIIb-
amuikanus «/lenenne xinerkm», monens JJHK, Monens metadazHoit XpoMOCOMEL.

JlaGopaTopHble U MPAKTHYEeCKHE PA0OTHI:

JlaGoparophas padota Ne 3. «Habnronenue MuTo3a B KIIeTKaX KOHUMKA KOPEIKa JIyKa Ha TOTOBBIX
MHKpOIpenaparax».

Jlaboparophass pabora Ne 4. «M3ydyeHwe CTpPOEHHS TIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpeTnapaTaxy.

Tema 6. HacjiencTBeHHOCTHh M HU3MEHYMBOCTH OPraHM3MOB.

IIpenmer u 3amaun reHeTHkH. VcTOpus pa3sBUTHS T€HETHKH. POib IIUTONOTHH M SMOPHOIIOTHH B
CTaHOBJICHHH TEHETHKH. BKiaz pOCCHIICKMX W 3apyOeKHBIX YUEHBIX B Pa3BUTHE T€HETHKH. MeETOmbl
TeHeTUKU  (THOPUIONIOTHYECKUH, I[UTOTeHETHYECKUH, MOJIEKYIspHO-TeHeTHYeckuii). (OCHOBHBIC
TeHeTHYeCKHUe MOHATH. | eHeTndeckass CHMBOJIMKA, HCIIONIb3yeMas B CXeMaX CKpEIUBaHMH.

3aKOHOMEpPHOCTH HAaCJEIOBaHMS MPU3HAKOB, ycTaHOBJIeHHble I. Mennenem. MonornbpuaHoe
CKpelnrBaHue. 3aKoH eTMHO-00pa3us THOPUIOB TIEpBOro MOKoJIeH!s. [IpaBuiio TOMUHHPOBaHUS. 3aKOH
pacieruieHrs Npu3HaKkoB. | nnoresza ynctoTsl raMeT. [loHoe 1 HEMOJTHOE JTOMUHHUPOBAHNE.

Jurn6puaHoe ckpemmBanue. 3aKOH HE3aBICUMOTO HACJIeI0BaHUs PU3HAKOB. LluToreneTnaeckue
OCHOBBI  JUTHOPHUIHOTO  CKpEIMBaHUSA.  AHamu3upymoollee  CKpemmBaHue.  lcmoib3oBaHue
AHATM3UPYIOIIET0 CKPEITUBAHUS JUIS OTIPE/eNICHHs TeHOTUIIA 0COOH.



CuensieHHOe HacienoBaHue Npu3HakoB. Pabora T. Moprana mo cuemieHHOMY HacleJIOBaHUIO
reHoB. Hapy1ieHue cuiernienrs TeHOB B pe3ysIbTaTe KPOCCHHIOBEPA.

XpOMOCOMHas TEOPHsI HACIIEACTBEHHOCTH. | eHETHUECKUE KapThl.

I'enetuka mona. XpoOMOCOMHOE oOmpefeseHHe TMosia. AYTOCOMBI W TIOJOBBIE XPOMOCOMBI.
I'omorameTHsle U rereporamMeTHble opranu3mel. HacnenoBanue npu3HakoB, CHEIUIEHHBIX C ITOJIOM.

N3menunBocTh. BuIbl M3MEHUYMBOCTH: HEHAClI€ACTBEHHAas M HacleAcTBeHHas. Ponb cpensl B
HEHAacJIeZICTBEHHOM WU3MEHYHUBOCTH. XapakTepucThka MOIU(PHUKALUOHHON HM3MEHYMBOCTH.
Bapuanuonnelii psang u BapuanuoHHas kpuBad. Hopma peakumn npusHaka. KommuecTBeHHbIE U
Ka4deCTBEHHbIC IPU3HAKU M MX HOpMa peakuy. CBOWCTBa MOAM(PUKALIMOHHON H3MEHUYHNBOCTH.

Hacnencteennas, Wiy reHOTHITUYECKAs, U3MEHYNBOCTh. KoMOMHaTHBHAS M3MEHYHBOCTH. Meiio3 u
MOJIOBOM MpolLecc — OCHOBa KOMOMHATMBHOM HW3MEHYMBOCTH. MyTallMOHHAsT H3MEHYHUBOCTb.
Knaccupukaums wmyrtaumid: TeHHBIE, XPOMOCOMHBIE, Te€HOMHBbIE. YacToTa W TPUYMHBI MyTalUi.
Myrarennsle (akTopbl. 3aKOH TOMOJOTHYECKHX PsIOB B HAacleACTBeHHOW wu3MeHunmBocth H. W.
Basunosa.

BuesinepHas HacIeICTBEHHOCTh U U3MEHYHUBOCTb.

I'enetuka 4yenmoeka. Kapuotunm denmoBeka. OCHOBHBIE METOABI TE€HETHKM  4eJOBEKa:
TCHEAIOTUYECKUH, ONM3HENOBBIH, NUTOTCHETHYECKHH, OMOXMMHUYECKUH, MOJIEKYISPHO-TCHETHUCCKHM.
CoBpeMeHHOe oOIpesesieHle TeHOTHIIA: TOJHOT€HOMHOE CEKBEHHPOBAaHUE, T'€HOTHIIHPOBAHUE, B TOM
gucie ¢ nomomrsto [11[P-ananu3a. HaciiencTBeHHbIe 3a00JI1eBaHUs YEJIOBEKA: TEHHBIC 00JI€3HU, O0JIC3HU C
HACJICJICTBEHHONW MPEPacOOKEHHOCTBIO, XPOMOCOMHBIE Oosie3Hu. ComaThdeckne W T'eHEepaTUBHBIC
myTtanuu. CTBONOBBIE KIeTKH. [IpwHIMIBI 3mM0poBOro o0pa3a >KW3HH, AMATHOCTHKH, MPO(HUIAKTUKA U
JIEYCeHUsI TeHETHYEeCKNX Oose3Heil. MennKo-rTeHeTHYecKoe KOHCYIbTHPOBaHHE. 3HAYCHHE METUITMHCKON
TE€HETHKH B MIPEIOTBPAIICHNY U JICUSHUN TeHETHYECKUX 3a00JIEBAaHUI YeIIOBEKa.

JdeMoHcTpanum:

Ioptpetsr: I'. Meunens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodeen-PecoBckwit,
H. U. BaBuinos.

Tabmurs! u cxembl: «MOHOTHOPHUIHOE CKPEIIMBAHUE W €r0 MUTOTEHETHYECKash OCHOBAY, «3aKOH
pacIieruieHdss W €ro IIMTOTeHeTHYecKas OCHOBa», «3aKOH YHCTOTHI TameT», «JlurnbpumHoe
CKpemyrBaHue, «Lluromornyeckue OCHOBBI JUTHOPUIHOTO CKPEIIMBaHUs, «Melio3y, «B3anMoaericTBre
aJUIENIbHBIX TE€HOB», «['€HeTHYeCKHe KapThl PACTCHMM, XKMBOTHBIX M 4YeNIOBEKa», «l['eHeTHka momiay,
«3aKOHOMEPHOCTH HACJIEAOBAaHUA, CLEIUICHHOrO C mojom», «KapHOTunbl uyenoBeKa U KUBOTHBIX,
«Bunpl m3menumBocTY», «MonudukanuoHHAas W3MEHYMBOCTHY, «HacienoBanne pesyc-daxrTopay,
«"eHeTHKa rpymni KpoBu», «MyTallMOHHAs! U3BMEHUYUBOCTbY.

OGopynoBanue:  Mojenu-amuinkanuu — «MoHoruOpumHOe — cKkpemuBaHue»,  «HemomHoe
JMIOMHHUpOBaHWe», «JlurnOpuaHoe ckpemmuBaHue», «llepekpéct xpoMocom», MHKPOCKON U
Mukporpenapar «Jlpo3odunay (Hopma, MyTaruu GOpPMBI KPBUTEEB U OKPACKH Tema), repOapuii «l'opox
MIOCEBHOI.

JlaGopaTopHble U MPAKTHYEeCKHE PA0OTHI:

Jlaboparopnast pabora Ne 5. «U3ydyeHune pe3ynbTaTOB MOHOTHOPHUAHOTO W JTUTHOPHIHOTO
CKPELIMBaHUS Y Ipo30(QHIIBI Ha TOTOBBIX MUKPOTIpENapaTaxy.

Jlaboparophast pabora Ne 6. «lM3yuenue MOAM(PHUKAIMOHHON HM3MEHYMBOCTH, IOCTPOCHHE
BAapUALMOHHOTO psifia U BApUALIMOHHON KPUBOW».

Jlaboparophas padota Ne 7. «AHayu3 MyTanui y Apo30(QHIIbl Ha TOTOBBIX MHKPOIIpErapaTaxy.

[pakrrdeckas padota Ne 2. «CocTaBieHue U aHATN3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cejiekuusi oprann3mMoB. OCHOBBI OMOTEXHOJIOTHM.

Cenmekiusi Kak Hayka M TIPOIECC. 3apOXKICHUE CENICKIMU W JoMecTukamws. Yuenue H. .
BaBmioBa o0 T1eHTpax TPOWUCXOXKAEGHWS W  MHOT0O0Opa3wst KyJdbTYpHBIX pacreHuil. LleHTps
MIPOUCXOXKIEHUS TIOMAITHUX XKUBOTHBIX. COPT, IOPOJa, IITAMM.

CoBpeMeHHbIE METO/IBI CeNIeKIMH. MacCOBBIi 1 WHANBHUIYaJIbHBIA OTOOPHI B CEJEKIIUH PAaCTEHUH
1 KUBOTHBIX. OIlEeHKa dKCTepbepa. bIM3Kopo/ICTBEHHOE CKpeIlMBaHWe — WHOpWUAWHT. UucTas JTHHUA.
CkpemmBaHue YUCTHIX JHHHHA. ['erepo3uc, wim THOpuaHas cwmia. HepoicTBEHHOE CKpeUIUBaHHUE —



ayropunuar. OtpanéHHas ruOpuansanus u e€ ycrexu. VICKycCTBEHHBI MyTareHe3 U MOJy4eHHUE
MOJIUIUIONIOB. JJOCTHKEHNS CENEKIIMH PACTEHUH, d)KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHomornss Kak oTpacib MPOW3BOACTBA. ['€HHas WHXKEHepus. OTambl CO3JaHus
pexomOuHanTHoi [IHK u Tpancrenuoix opranuzMoB. Kierounas wmxenepus. KieTouyHble KyJbTypBI.
MukpoxkoHaIbHOE pa3MHOKEHHE pacTeHuil. Knonuposanue BBICOKOIPOAYKTHBHBIX
CEJIbCKOXO3SIMCTBEHHBIX OPTaHU3MOB. DKOJIOTHYECKHEe U dThdeckue mpobdiembl. MO — reHeTmuecku
MOJU(QHUINPOBAHHBIC OPTaHU3MBI.

JemoHcTpanuu:

[Moptpetsi: H. U. BaBunos, U. B. Muuypumn, I'. 1. Kapneuenko, M. ®@. liBanos.

Tabmuuer u cxemsl: kKapTa «LIeHTpBI IPOUCXOXKACHHUS U MHOT000pa3Hsl KyJIbTYypHBIX PacTEHHI»,
«[lopoapl IOMamIHUX >KUBOTHBIX», «CopTa KyJbTypHBIX pacTeHuil», «OtTmanéHHas THOpUAM3ALUS,
«Pabotsl akamemuka M. ©. HBanoBa», «llomummonnus», «OO0BbEKTH OHMOTexHONIOTUWY, «KieTouHble
KyJIbTYpbI U KJIIOHHUpOBaHUeY, « KOHCTpyrpoBaHUe U IEPEHOC TEHOB, XPOMOCOM.

O06opynoBaHnue: MyJISDKH TUIO0B M KOPHEIJIONOB AMKHUX (OPM U KYJIBTYPHBIX COPTOB PacTECHU,
repOapuii «CenbCKOX035HCTBEHHBIE PACTCHH».

JlaGopaTopHble U MPAKTHYECKUE PAOOTHI:

Oxckypcusi «OCHOBHBIE METOABI W JOCTHKEHHMS CeJNeKUMH pacTeHUHd U JKUBOTHBIX (Ha
CEJIEKIIUOHHYIO CTaHIIUIO, TUIEMEHHYIO (hepMy, COPTOUCTIBITATENBHBIA YYaCTOK, B TEIUIMYHOE XO3IHCTBO,
nabopaTopuIo arpOyHUBEPCUTETA WIIM HAYYHOTO LICHTPA)».



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHMA ITPOI'PAMMEI 110 BUOJIOTM HA BA3OBOM
YPOBHE CPEJHEI'O OBILIIEI'O OBPA3OBAHUA

Cornacao ®I'OC COO, ycraHaBnuBarTCsl TpPeOOBaHHS K pe3yabTaTaM OCBOCHHUS 00yYarOIIUMHCS
IporpaMM cpenHero o0miero oopa3oBaHus: TMYHOCTHBIM, METAIPEAMETHBIM U TIPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType TUYHOCTHBIX pe3yabTaTOB OCBOEHMS MpeaMeTa «bruonorusy BbIIENEHbI Clenyrolne
COCTaBIISIIOIINE: OCO3HAHUE OOYYaIOUIMMUCS POCCUHCKON TPasKAaHCKOW WACHTHYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOATEIILHOCTH M CAMOOMPEACICHUIO, HATMUYUEe MOTHBALUN K 00y4eHHI0 OUOJIOTHH,
LeNIeHANpPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHHH JHYHOCTH HAa OCHOBE KJIFOUEBBIX LIEHHOCTEH U
UCTOPUYECKUX TPAIULHMNA pa3BUTHS OHOJIOTMYECKOTO 3HAHHSA, TOTOBHOCTh U CIIOCOOHOCTH 00yYaroImuxcst
PYKOBOJACTBOBaTbCSI B CBOEH JIEATENIBHOCTH LEHHOCTHO-CMBICIOBBIMH YCTaHOBKaMHM, IPHUCYIIHMU
cUcTeMe OHMOJIOTHYECKOTO0 O0pa3oBaHUs, HAIMYME HKOJOTHMYECKOTO IPABOCO3HAHMSA, CIIOCOOHOCTH
CTaBUTb LIETH U CTPOUTD KU3HEHHBIE MJIaHbI.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHHS MpeaMeTa «BbHoJIoTrHs» JOCTUraloTCs B €AMHCTBE YYEOHOH M
BOCIIMTATENbHOMN 1E€ATEIbHOCTH B COOTBETCTBUU C TPAJUIIMOHHBIMU POCCUMCKUMHU COLIMOKYJIBTYPHBIMH,
UCTOPUYECKUMH H JYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH, TPUHSTHIMA B OOIIECTBE MpaBHJIaMU U
HOpPMaMH TIOBEICHUS M CIOCOOCTBYIOT IpoIleccaM CaMOIIO3HAHHWS, CAMOBOCIIUTAHUS M CaMOPa3BUTHS,
Pa3BUTHUS BHYTPEHHEH MO3UIMUM JIMYHOCTH, NATPUOTHU3MA, YBAXKEHHMSI K 3aKOHY U IPABOMOPSAKY,
YeIIOBEKY TPyJa U CTapIieMy MTOKOJICHUIO, B3AUMHOTO YBaKEeHUs, O0EPEKHOTO OTHOIICHUS K KYJIBTYPHOMY
HacjleIUI0 W TpaJuLMsIM MHOrOHaUuMoOHanbHOro Hapona Poccuiickoir ®enepanuu, npupone u
OKpY>Karollel cpere.

JlmaHOCTHBIE pe3ynmbTaThl OCBOEHHS Yy4eOHOro mpeaMera «bHONOTHS» MOMKHBI OTpaXkaTh
TOTOBHOCTH ¥ CTIIOCOOHOCTH OO0YUAIOIINXCS PYKOBOJCTBOBATHCS CHOPMUPOBAHHON BHYTPEHHEH TTO3UIHEH
JUYHOCTH, CHUCTEeMOW  IEHHOCTHBIX  OpHEHTAlWH, TIO3WTHBHBIX  BHYTPEHHUX  YOEKICHUIA,
COOTBETCTBYIOIIUX TPAIUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIecTBa, pacHIMpeHre KU3HEHHOTO
ONbITa W ONbITA ACATENIBHOCTH B IPOLECCE pPEaM3allMd OCHOBHBIX HANPABICHUW BOCIUTATEIbHOU
JIEATEIBbHOCTH, B TOM YHUCJIE B YACTU:

1) rpasKIaHCKOro BOCIIHTAHUS:

c(hOpMHUPOBAHHOCTh TPAKIAHCKOW TO3WIHU OOYYArOIIEerocss Kak aKTUBHOTO W OTBETCTBEHHOTO
YJIeHa POCCHIICKOTO OOIIEeCTBA;

OCO3HaHWE CBOWX KOHCTHUTYIIMOHHBIX MPAaB M 00s13aHHOCTEH, yBa)KEHUE 3aKOHA U TIPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOH TBOPYECKOW JEATENPHOCTH TPH CO3JAaHHH YYE€OHBIX IPOEKTOB,
pelIeHn Y4eOHBIX 1 MO3HABATEIHHBIX 3a/1a4, BRITIOJTHEHUH OMOJIOTHYECKUX AKCIIEPUMEHTOB;

CMOCOOHOCTh OMPEJENATh COOCTBEHHYIO MO3HIIMIO 10 OTHOIIEHWIO K SBJICHUSM COBPEMEHHOMN
JKU3HU U OOBSCHSATH €€;

YMEHHE YYUTBIBATh B CBOMX JEHCTBHAX HEOOXOAWMOCTH KOHCTPYKTHBHOTO B3aMMOJCHUCTBHUS
Tro/iell ¢ pa3HbIMU YOKACHUSIMU, KYJIBTYPHBIMH EHHOCTSIMU M COITUAITEHBIM MTOJIOKECHUEM;

TOTOBHOCTh K COTPYIHUYECTBY B MPOIIECCE COBMECTHOTO BHIMOJIHEHHS YUEOHBIX, T03HABATEILHBIX
M HCCIIeIOBATENBCKUX 3314, YBAXUTEIHFHOTO OTHONIEHHS K MHEHHIO OMNIOHEHTOB NPU OOCYXIECHUU
CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COACP KAHNUS;

TOTOBHOCTb K T'YMAHUTAPHOW U BOJIOHTEPCKOMN JIEATENBHOCTH;

2) naTpMOTHYECKOT0 BOCTIMTAHMA:

c(hOpMHPOBAHHOCTH POCCUICKON TPaXTAHCKOHN HIEHTHYHOCTH, TATPUOTHU3MA, YBAKEHHUS K CBOEMY
HapoJy, YyBCTBa OTBETCTBEHHOCTH Mepea PoauHoM, rop/1ocTH 3a CBOM Kpaid, cBoto PonnHy, CBOil S3BIK U
KYJbTYpY, HPOILLIOE U HACTOSIIEE MHOTOHALIMOHAJIBHOTO Hapoaa Poccuy;

[IEHHOCTHOE OTHOINEHHE K MPHUPOJHOMY HACIEAMI0O W TaMITHUKAM MPHPOIBI, IAOCTIKEHHUIM
Poccun B Hayke, HCKyCCTBE, CIOPTE, TEXHOJIOTHSAX, TPYAE;



CIOCOOHOCTh OLICHMBATh BKJIAJl POCCHHMCKUX YYEHBIX B CTAHOBJICHHUE W Pa3BUTHE OHOJIOTHH,
TIOHUMAaHUs 3Ha4YeHUs1 OMOJIOTHH B MO3HAHWUHM 3aKOHOB NPHUPOJBI, B H3HHU YEIOBEKAa U COBPEMEHHOTO
00111eCTBA;

uzaeliHast yoe:kIEHHOCTh, TOTOBHOCTD K CIIY)KEHHIO W 3amure OTeuecTBa, OTBETCTBEHHOCTH 3a €ro
cys0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA

OCO3HaHHUE TyXOBHBIX IIEHHOCTEH pOCCUHCKOT0 HApo1a;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO MOBECHNUS;

CIOCOOHOCTh OLIGHUBATh CHUTYalWI0 M MPUHUMATh OCO3HAHHBIC pEIICHHs, OPHEHTHPYSCh Ha
MOpaIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

0CO3HaHKE JTUYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO Oy ayIIero;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM pOAWUTENSM, CO3JaHUI0 CEMbH HAa OCHOBE OCO3HAHHOIO
MIPUHATHUSA LIEHHOCTEW ceMeitHOM >KM3HM B COOTBETCTBHHU C TPAAULUAMHU HaponoB Poccuy;

4) 3CTeTUYeCKOro0 BOCIIUTAHMS

JCTETUYECKOE OTHOLICHHE K MHpPY, BKJIIOYAs 3CTETHKY OBbITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPy, OOIIECTBEHHBIX OTHOIICHHIA;

MMOHMMAaHUE SMOLMOHAIBHOTO BO3AEHCTBUS )KUBOM MTPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBID&KEHHUIO B pPa3HbIX BHJaX HMCKYCCTBA, CTpEMJIEHHE MPOSBIATH KauecTBa
TBOPYECKOM JINUHOCTH;

5) ¢usuyeckoro BocnUTAHUS, (POPMHPOBAHHS KYJIbTYPbI 310POBbS W 3MOIHOHAJIBLHOIO
O1aromoJsryuus:

MOHMMAaHWE W pealn3anus 370pOBOro M 0Oe30macHoro obpasza JXU3HU (3I0pOBOE MHUTAHHE,
COOJIFOICHNe TUTHEHWYECKUX TPaBWI W HOPM, COaJaHCHPOBAaHHBIA PEXUM 3aHITHH ¥ OTIHIXa,
perymsapHas (pu3nueckas aKTHBHOCTB), OEPEKHOTO, OTBETCTBEHHOI'O M KOMIIETEHTHOTO OTHOIICHHUS K
coOCTBEHHOMY (PH3MYECKOMY U IICUXHYECKOMY 3/I0POBBIO;

MMOHWMaHWe TEHHOCTH MPAaBWJI HHIUBUAYAITHHOTO W KOJJIEKTHBHOTO O€30TAaCHOTO TOBEICHHS B
CUTYaIUsIX, YTPOKAIOIINX 3I0POBBIO U JKU3HU JIFOJICH;

OCO3HAaHWE TIOCTEICTBUH W HENPUATUS BPEIHBIX NPUBBIYEK (YHOTPEOICHUS ajKOTOIIs,
HapKOTHUKOB, KYPEHHS);

6) TPY10BOI0 BOCIIMTAHMS

TOTOBHOCTH K TPY.ly, OCO3HaHUE IIEHHOCTH MacTepCTBa, TPYAOII00HeE;

TOTOBHOCTh K aKTHBHOH JIEATENLHOCTH TEXHOJOTHYECKOW W CONMAIbHOW HAlpaBICHHOCTH,
CIOCOOHOCTHh HHUITUHPOBATD, TUIAHUPOBATH 1 CAMOCTOSITETIFHO BBITIOHSTE TAKYIO JIEATEIEHOCTE;

WHTEpEC K PA3MUYHBIM cdepaM TpoPEecCHOHATBLHOW NEATENBHOCTH, YMEHHE COBEpIIAaTh
OCO3HaHHBIN BEIOOp OyAyIIeH mpoheccHu U peaaru30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBL;

TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO 1 caMOOOPa30BaHUIO Ha MPOTSHKEHUN BCEH KU3HU;

7) 3K0JI0TMYECKOT0 BOCIIMTAHUS:

HKOJIOTUYECKH IIeTIecO00pa3HOe OTHOIIEHUE K MPHUPOJIe KaK UCTOYHHKY KH3HH Ha 3eMJjie, OCHOBE
e€ CyIlecTBOBaHUS;

TIOBBIIIIEHUE YPOBHS SKOJIOTUYECKOW KYJNbTYphl: MPHOOPETEHNE ONBITA IMJIAHUPOBAHUS MTOCTYIIKOB
Y OLIEHKH UX BO3MOJKHBIX TIOCIEICTBHUH TSI OKPY KAIOIIEH CPebl;

OCO3HaHME II100ATFHOTO XapaKTepa SKOJIOTUYECKUX MPOOJIEM U ITyTel UX PEIIeHIS;

CIOCOOHOCTh MCIOJIB30BaTh NMPHOOpETaeMble MPH W3yYeHUH OMOJOTHH 3HAHUS W YMEHUS INPHU
pelieHdy TpoOJeM, CBS3aHHBIX C PalMOHAIBHBIM IPHPOJIONONB30BAHUEM (COOJIOCHHE TPABHII
MOBEICHUSI B TPUPOJE, HANPABICHHBIX HAa COXPaHEHHE PABHOBECHS B JKOCHUCTEMax, OXpaHy BHIOB,
3KocHucTeM, Orocheps);

AKTHUBHOE HEIIPUSTUE JACUCTBUM, NPUHOCIIIMX BPEA OKPYKAOIIEH NMPUPOJHOW cpene, yMEHHUeE
MPOTHO3UPOBATh HEOIArONpPUATHBIE SKOJIOTMYECKHE TIOCIENCTBUS MPEANPUHUMAEMBIX JEHCTBUN U
MPEeIOTBpAIIaTh UX;



HaJIM4Me Pa3BUTOTO SKOJIOTHYECKOTO MBIIIICHHUS, SKOJIOTHIECKON KyIbTYPBI, OTBITA AEATEILHOCTH
9KOJIOTUYECKOW  HampaBICHHOCTH, YMEHHUS  PYKOBOJICTBOBAaTbCS HMH B  II03HAaBaTEJILHON,
KOMMYHHMKAaTUBHOH M COLIMAJbHOM MPakTHKE, TOTOBHOCTH K YYaCTHIO B HPAKTHUECKOW AEATEIHHOCTH
9KOJIOTHUECKON HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pa3BUTHS
HayKd U OOIIECTBEHHOHM NMPaKTHKH, OCHOBAHHOTO HAa JHAJIOre KYJIBTYpP, CIIOCOOCTBYIOIIETO OCO3HAHHIO
CBOET'0 MECTA B MOJHUKYJIGTYPHOM MHUPE;

COBEPILECHCTBOBAHUE SI3BIKOBOW U YMTATEILCKOW KYJIBTYPHI KaK CPEJICTBA B3aUMOACHCTBUS MEXKIY
JIIOBMU M IO3HAHUSI MUPA;

NOHUMaHue crenudukn OWONMOTMH Kak HayKd, OCO3HaHWA e€ poiau B (OPMHUPOBAHHU
panroOHaTBHOTO HAYYHOTO MBIIUICHUS, CO3JAaHUM LENOCTHOTO MPEICTAaBICHHUS 00 OKPYKAIOIEM MHUpE
KaK 0 eTUHCTBE MPUPOJIBI, YEIOBEKa 1 0OLIECTBA, B MO3HAHWH MPUPOTHBIX 3aKOHOMEPHOCTEH U PEHICHUH
npobJeM coXxpaHeHUs IPUPOJHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAUMMOCTH OWOJIOTMHU JUIsi COBPEMEHHOW LMBWIIM3ALUH: OOecrieueHHs] HOBOTO
YpOBHA pa3BUTHUA MCAUIUHBI, CO3AaHUC TCPCICKTUBHLIX 6HOTCXHOJ’IOFHI71, CHOCO6HI>IX peuaThb
peCypcHbIE TIPOOJIEMBbl Pa3BUTHS YEIOBEUSCTBA, MOUCKA MyTEH BBIXOJA U3 TII00ATBHBIX KOJIOTHYECKHX
npobiieM M obecrmedeHus nepexona K YCTOWYMBOMY pa3BUTHIO, PAllMOHAIBHOMY HCIIOIb30BaHUIO
MPUPOJHBIX PECYPCOB U (OPMUPOBAHHIO HOBBIX CTAHAAPTOB KHU3HH;

3aMHTEPECOBAHHOCTh B IMOJYYCHUM OHOJOTMYECKUX 3HAHMW B IEIIX IOBBIIICHUS OOIIeH
KyJIbTYPBI, €CTECTBCHHO-HAYYHOW IPAaMOTHOCTH, KaK COCTAaBHOM 4YacTH (hYHKIIMOHAIBHON TPaMOTHOCTH
oOy4atonuxcs, GopMUPYEeMOH PH U3ydeHUH OMOJIOTH;

NOHMMaHKE CYIIHOCTH METOJIOB MO3HAHUS, UCTIONB3yEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
UCIIONIb30BaTh TONydaeMble 3HAHMS JUIS aHaiM3a M OOBSICHEHWS SBICHHH OKPYKAIOIIETO MHpa M
HPOUCXO/MINX B HEM HM3MEHEHWH, YMEHHE NelaTh OOOCHOBAHHBIC 3aKJIIOUCHUS HAa OCHOBE HAyYHBIX
(aKTOB M MMEIOLIUXCS TAaHHBIX C LEJIBIO ITOTYYEHHS IOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO HCIONIB30BaTh OMONOTHYECKHE 3HAHHS MUl PEHICHHs MpoOieM B
peaNbHBIX )KU3HEHHBIX CUTYalUsIX;

OCO3HAaHHE LEHHOCTH HAy4YHOW JEATeNbHOCTH, TOTOBHOCTh OCYIIECTBIATh NPOCKTHYIO U
MCCIIEIOBATEILCKYIO IESITEIbHOCTh HHANBUIYaIbHO U B TPYIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY O0pa30BaHUIO M CaMOOOpPa30BaHMIO, K AKTHBHOMY
HOJTyYSHUIO HOBBIX 3HAaHHUH 110 OMOJIOTMHU B COOTBETCTBUH C )KU3HEHHBIMHU TIOTPEOHOCTSIMH.

METAINPEAMETHBIE PE3YJIbTATDBI

MertamnpenMeTHble pe3ybTaTbl OCBOCHUS yueOHOro npenmera «bronorusy BKIIOYAIOT: 3HAYUMBbIe
Uit GOPMHPOBAaHHMS ~ MHPOBO33PEHUST  OOYYAIONIMXCS  MEXKIUCHUIUIMHAPHBIE  (MEXIpPEIMETHBIC)
oOlIeHayYHbIe MOHATHUS, OTPaKaIOIIMe IEIOCTHOCTh HAYyYHOH KapTHHBI MHpa W CIEHU(HUKY METOJIOB
MO3HAHMS, WUCIOJB3YEMBIX B €CTECTBEHHBIX HayKax (BEIeCTBO, SHEpIHs, SBJIEHHE, IpOIecc, CUCTEMA,
Hay4HbIH (haKT, MPHUHINIL, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HccieqoBaHue, HaOoJieHue,
W3MEpeHHne, OKCIEPUMEHT | [pYTHX), YHHUBEpcalbHble YydeOHble JeiicTBHA (ITO3HABaTENbHBIE,
KOMMYHHKATUBHBIE, PETYJISITUBHBIE), oOecrieunBatonye GopMupoBaHue GyHKIIMOHAILHOW TPAMOTHOCTH
M COLMAJIbHON KOMIIETEHIMH OO0YYaroIIMXCs, CIIOCOOHOCTh OOYYaroImMXCS HCIOJB30BaTh OCBOCHHBIE
MEXUCIUILTHHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHWS WM YHHUBEPCaIbHbIE ydeOHbIE JCHUCTBHS B
IIO3HABATEJIBLHON U COLMATIBHON ITPAKTHUKE.

MerTamnpenMeTHble pe3ylibTaThl OCBOCHUS TPOIPAMMBI CPEIHEro OO0IEro 0O0pa3oBaHUs JIOJIKHEI
OTpaXkaTh:

OBiaeHue YHUBEPCAIBHBIMHU Y4eOHBIMH MO3HABATEIBLHBIMH TeHCTBUAMM:

1) 6azoBble JOrHYecKUe AeiCTBHA:

CaMOCTOSITENHHO (hOPMYITUPOBAThH M aKTyaJIM3UPOBATH POOIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;



UCIOJB30BaTh TPU OCBOCHUM 3HAHWI MPUEMBI JIOTHYSCKOTO MBINUICHUS (aHANIM3a, CHUHTE3a,
CpaBHEHUs, Kinaccuukanmuy, 0000IICHHS), PACKPBIBATE CMBICT OMOJIOTHYSCKUX MOHSTUN (BBIICIATH UX
XapaKTepHbIE MPU3HAKU, YCTAHABIIUBATh CBS3U C IPYTHMHU TOHSATHUSIMHU ),

OTIPECIATh LEIH JCATEIBHOCTH, 3a/1aBasi apaMeTPhl U KPUTEPUU UX JOCTHIKEHUS, COOTHOCUTH
Pe3yIbTaThl ICATECIBHOCTH C TIOCTABICHHBIMHU IEIISIMH;

UCIIOJIB30BaTh OMOJIOTUYECKUEC TIOHATHUS JIJIsl OOBSICHEHUS (PaKTOB M SBJICHUI KUBOU PUPO/IBL;

CTPOUTHh JIOTMYECKUE PaCCYXJeHUS (MHIYKTUBHBIC, ICAYKTUBHBIC, [0 AHAJOTHUHU), BBISBIIATH
3aKOHOMEPHOCTH U TIPOTHBOPEUYUS B PACCMATPHBACMBIX SIBICHUSX, (OPMYJIUPOBATh BBIBOABI U
3aKITIOUCHMUS;

MPUMEHSATh CXEMHO-MOJICIIbHBIC CpPEACTBA JUIS TMPEICTABICHUS CYIICCTBCHHBIX CBs3eH U
OTHOIIICHWH B U3yYaeMbIX OHOJOTMYECKUX OOBCKTaX, a TaKXKe NPOTHBOPEUUI pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HHPOPMAIIMOHHBIX NCTOYHHUKAX;

pa3pabaThiBaTh IUIAH pPEUICHHS NPOOJEMbl ¢ YYETOM aHAIM3a MMEKOIIUXCS MaTePUAIbHBIX W
HEMaTEePUAIBHEIX PECYpPCOB;

BHOCHTH KOPPEKTUBHI B JICATEIBHOCTh, OIICHUBATh COOTBETCTBHE PE3yJIbTATOB IIEJISIM, OIICHUBAThH
PHUCKH TIOCIICICTBUI ICATSIILHOCTH;

KOODJWHHPOBATh M  BBIIOJNHATH pPabOTy B  YCJIOBHAX  PEAIbHOrO, BHUPTYAIBHOIO U
KOMOMHHUPOBAHHOTO B3aMMOICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE IIPH PELHICHUH XKU3HCHHBIX MTPOOJIEM.

2) 6a3oBbIe HCCIEI0BATENbCKHE ACHCTBHA:

BJIaJICTh HABBIKAMH YYEOHO-HUCCIICIOBATENBCKON UM TPOCKTHOW JESTEIbHOCTH, HaBBIKAMU
paspernieHus mpoodIeM, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEILHOMY TIOMCKY METOJIOB PEUICHUS
MPaKTUYCCKUX 337124, MPUMCHEHUIO PA3IMYHBIX METOJIOB TIO3HAHMS;

UCTONIb30BaTh  pPa3jM4HbIC BUJABI JCATCILHOCTH IO MOJYYCHHIO HOBOTO 3HAHHS, €ro
UHTEpIpeTaiy, TPeoOPa30BaHUIO0 U MPUMECHECHHIO B YYCOHBIX CUTYAllUsAX, B TOM YHCIE MPHU CO3TaHUH
YUEOHBIX M COLUAITLHBIX IPOCKTOR;

GbopMHPOBaTh HAYYHBIH THIT MBIIUICHUS, BIAJACTh HAYYHOW TEPMUHOJOTHEH, KIFOUEBBIMU
MMOHATHAMHU U METOJIAMU;

CTaBHUTh U POPMYITHUPOBATH COOCTBEHHBIC 33/1a4l B 00PA30BATEIILHON JCATEILHOCTH U KH3HEHHBIX
CUTYyaIUsAX;

BBISIBIISITh NIPUYMHHO-CIICICTBCHHBIC CBSI3U U aKTYaJIM3UPOBATh 3a/1a4y, BBIJIBUTATH TUIOTE3y €
pellicHHs, HAXOJUTh APryMEHTHI JJIs JOKA3aTelbCTBA CBOMX YTBEPXKJICHHM, 3a7aBaTh MapaMeTpbl W
KPUTEPHHU PEIICHUS;

aHATM3UPOBATh TIOJYYCHHBIE B XOJIe PCIICHHUS 3aJlaud Pe3yNbTaThl, KPUTHYCCKUA OIICHHBATH UX
JIOCTOBEPHOCTH, MPOTHO3UPOBATH M3MECHEHHE B HOBBIX YCIIOBHUSX;

JIaBaTh OLICHKY HOBBIM CHTYAaIlUsIM, OIICHUBATH IPUOOPETEHHBIN OIBIT;

OCYIIECTBIISATh IICJICHATNPABJICHHBIN TMOUCK TIepeHOca CPeACTB W CIOCOOOB  JICHCTBUS B
npoQeCCHOHATBHYIO CPEY;

YMETh MEPEHOCHUTh 3HAHUS B MMO3HABATEILHYIO M MTPAKTHYCCKYIO 00IaCTH KU3HE IS TEIBHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MTPEIMETHBIX 00J1aCTel;

BBIJIBUTaTh HOBBIC HICH, NPEUIaraTh OPUTHHAIBHBIC TOIXObl M PEIICHHUsS, CTABUTh IPOOJIEMBI U
3a/1a4M, JOMYCKAIOIINEe aIbTCPHATUBHBIC PEIICHMUS.

3) padoTa c undopmanmeii:

OPUEHTUPOBATHCS B Pa3jIMYHBIX MCTOYHHKAX MHPOpPMANUU (TEKCTe yueOHOro MOCOOHS, HaydHO-
MOMYJISPHOU JINTEpaType, OMOJOTHYECKHUX CI0BapsIX M CIHPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B
WHTepHeTe), aHANM3UPOBaTh MHOOPMAIIMIO PA3IMYHBIX BHIOB M (OPM MPEACTABICHHS, KPUTHUCCKU
OIICHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPECYUBOCTD;

(hopMyJIUPOBATh 3aIPOCH U MPUMEHSTH Pa3INYHbIE METObI IIPU IIOUCKE U 0TOOPE OHMOJIOrHYEeCKON
nHGpOpMAaIUH, HEOOXOAMMOM IS BHITIOJHEHMSI YUeOHBIX 3a/1a4;



npuoOpeTaTh  ONBIT — WCHONB30BaHHA  MH()OPMAIMOHHO-KOMMYHHMKATUBHBIX — TEXHOJIOTHUH,
COBEPILEHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOJIB30BAHMSI PA3IMUHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITETIbHO BHIOMpATh ONTHMAIbHYIO QOpPMY MpeACTaBlICHHs] OMOIOTHYecKON HH(POpMaH
(cxemsl, rpad KK, AUATPAMMBI, TAOIUIBI, PUCYHKH U IPYTOE);

WCIIOJIb30BaTh HAYYHBIN A3BIK B KAUeCTBE CpeACTBa Mpu padore ¢ Ononornyeckoil HHGpopMarue:
NPUMEHSATh XUMHUYECKUE, PU3NUECKIE U MaTeMaTHYeCKUe 3HAKU U CUMBOJBI, (popMyIbl, abOpeBHatypy,
HOMEHKJIATypY, UCIOIb30BaTh U MPe0Opa30BBIBATh 3HAKOBO-CUMBOJIMUECKUE CPEACTBA HATISAHOCTH;

BJIaJeTh HABBIKAMH PACIIO3HABAaHUS W 3alIUTHl MH(POpPMAaLWH, HHOOPMALMOHHONW 0E30MacHOCTH
JMYHOCTH.

OBJiaseHye yHUBePCAIBHBIMH KOMMYHUKATHBHBIMHU 1iCTBUAMU:

1) oduenne:

OCYILIECTBIISITH KOMMYHHUKAIIMA BO BceX cepax KM3HH, aKTHBHO y4acTBOBATh B JUAJIOTE WM
JUCKYCCHM TIO CYIIECTBY OOcCykIaeMoil TeMbl (YMEHHE 3a/aBaTh BOMPOCHI, BBHICKA3bIBAaTh CY>KIACHUS
OTHOCUTENFHO BBIMIOJHEHUS MpeiaraeMoil 3aaqy, yYUThIBAaTb WHTEPECHl U COTJIACOBAHHOCTH MO3UIUMA
JpYTruX y4acTHUKOB AMAIOTa MU TUCKYCCHH);

pacro3HaBaTh HeBepOalbHBIE CpelCTBa OOIICHWS, MOHWMATh 3HAYEHHE COLMAIBHBIX 3HAKOB,
NPEANOCHUIOK BO3HUKHOBEHMsI KOH(IMKTHBIX CHTyalldii, yMEThb CMSTr4aTh KOH(QIUKTBI M BECTH
MIEPErOBOPEI;

BJIaJICTh Pa3IMYHBIMU CIOcOOaMH OOILICHUS W B3aWMOJECHCTBUS, MOHUMATh HaMEPEHUs JPYTHX
Tro/ieH, MPOSIBIATE YBRKUTEIBHOE OTHOIIEHHE K COOCETHUKY U B KOPPEKTHOH (opme popmynrpoBaTh
CBOU BO3PaKEHUS,;

PasBEPHYTO U JIOTHYHO M3JIaraTh CBOIO TOUKY 3PEHMS C HCIOIb30BAHHEM SI3BIKOBBIX CPEICTB.

2) cOBMeCTHasI IeSITeJIbHOCTh:

MOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAHAHON M MHAMBUIYAIBHONW PaOOThI IPH PEIICHUH
Omosyormdeckoii mpoOieMbl, OOOCHOBBIBATH HEOOXOAMMOCTh TNPUMEHEHHS TPYMIOBBIX  (opM
B3aMMO/ICHCTBUS TIPY pelIeHnH y4eOHOH 3a1aum;

BBIOMpAaTh TEMATUKy M METOAbl COBMECTHBIX MACHCTBUH C Y4YETOM OOLIMX MHTEPECOB H
BO3MOXKHOCTEH Ka)KAOTO WIEHa KOJIJIEKTHBA,;

NPUHUMATH LIE€JIH COBMECTHOM AEATEIbHOCTH, OPIraHN30BbIBATh M KOOPAWHUPOBATH IEHCTBUS 11O €€
JOCTIDKEHMIO: COCTaBJIATh IUIAH JEHCTBUM, pacHpemessiTb pold ¢ Y4ETOM MHEHUH YYaCTHHKOB,
00CyX1aTh pe3ybTaThl COBMECTHOM paboThI;

OLIGHMBATh KayeCTBO CBOEr0 BKJIAJa M KaXKAOTO YJYaCTHHKA KOMaHAbl B OOMIMH pe3ynbTaT IO
pa3paboTaHHBIM KPUTEPHSIM;

npeasiaraTh HOBBIE MPOEKTHI, OLCHWBaTh WUAEH C IIO3MLUU HOBHU3HBI, OPUTHMHAIBHOCTH,
NPaKTUIECKOW 3HAUNMOCTH;

OCYILLECTBIISITh TO3UTHBHOE CTPATErMYECKOE MOBEACHHWE B PAa3IMYHBIX CUTYalMsX, NPOSBIATH
TBOPYECTBO M BOOOpakeHHUE, ObITh HHULUATHBHBIM.

OBJiajieHHe YHMBEPCAIBLHBIMH PeryJsiTHBHBIMM AeiCTBUAMU:

1) camoopraHu3amnus:

UCIIOJIb30BaTh OMOJIOTWYECKUE 3HAHUS ISl BBISABIICHUS NMPOOJIeM W UX PEUICHUsS B )KH3HEHHBIX U
YUEOHBIX CUTYAIHSIX;

BBIOMpATh Ha OCHOBE OHMOJIOTHYECKMX 3HAHHWW IEeNIeBble M CMBICIOBBIE YCTAaHOBKH B CBOMX
JEHCTBUSIX M TOCTYNKAax [0 OTHONIGHWIO K JKUBOW TMPHPOJE, CBOEMY 3IIOPOBBIO M 370POBBIO
OKPYKaIoIINX;

CaMOCTOSITETIbHO OCYILIECTBIISTh MO3HABATENBHYIO JICATEILHOCTD, BBISIBISATH IPOOJIEMBI, CTABUTH U
(bopMypoBaTh COOCTBEHHBIE 3a/1a91 B 00pPa30BaTENbHOM JESITETBHOCTH U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOATEIBHO COCTABJIATh IUIAH pEIIeHUS MpoOieMbl ¢ y4ETOM HMMEIOIINXCS PECypcoB,
COOCTBEHHBIX BO3MOKHOCTEH M NIPEAIOYTEHHI;

JIaBaTh OLIEHKY HOBBIM CHTYaIlUsIM;

pacuIupsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHUIA;



JieNaTh OCO3HAHHBINA BBIOOD, apIryMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHHE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBATh (HOPMHUPOBAHUIO M MPOSBICHUIO IIUPOKOH 3PYAMLIUYU B Pa3HBIX 00JacTAX 3HAHUIM,
MOCTOSIHHO TIOBBILIATH CBOM 00pa30BaTeNbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIGHKY HOBBIM CHUTYyallsIM, BHOCUTb KOPPEKTHBBl B JI€ATENBHOCTh, OLIEHUBAThH
COOTBETCTBHE PE3YIbTATOB LIEISM;

BJIaJIeTh HaBBIKAMH I103HABATEIILHOW pe(IeKCMU KaK OCO3HAHHSA COBEPIIACMBIX JEHCTBUH H
MBICIIUTENIFHBIX TPOLECCOB, MX PE3YJIbTaTOB M OCHOBaHHWH, HCHONB30BaThb NMPHUEMBI peduieKCHUu s
OLICHKW CHUTYaIlH, BBIOOPa BEPHOTO PEIICHHUS;

YMETb OIIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEILIEHUS 110 UX CHIKEHUIO;

MIPUHUMATh MOTHUBBI U apTYMEHTHI APYTUX MIPU aHAJIN3€E PE3YIIbTaTOB ACITEIbHOCTH;

3) npuHsiTHE Ce0S U IPYTHX:

NPUHUMATE ce0sl, MOHUMas CBOU HEJJOCTATKU U JOCTOWHCTBA,;

MPUHUMATh MOTHUBBI U apTYMEHTHI APYTUX MIPU aHAJIN3€E PE3YIIbTATOB AEATEIbHOCTH;

IIPU3HABAaTh CBOE IIPaBO U MIPABO IPYTUX HA OIIUOKH;

pa3BUBATh CIIOCOOHOCTH TIOHUMATh MU C TO3UIMU APYTOTO YeTIOBEKa.

HNPEJIMETHBIE PE3YJIBTATHI

IIpenmeTHble pe3ynbraThl ocBoeHUs mporpammbel COO mo Owomormn Ha 0a30BOM YpOBHE
BKJIIOYAIOT crienududeckue i yueOHoro npeamera «buonorus» HaydHble 3HAHUS, YMEHHUS U CIIOCOOBI
JCHCTBUII 1O OCBOEHHMIO, WMHTEpHpPETalMd U MNpeoOpa3oBaHUIO 3HAHWM, BUABI JACATEIBHOCTH IIO
MOJY4YECHUIO HOBOI'O 3HAHUS W NPHMEHEHHIO 3HAHWH B PA3IUUYHBIX y4eOHBIX CHUTyalUsX, a TaKKeE B
peaNbHBIX KM3HEHHBIX CUTyalHMsX, CBA3AHHBIX ¢ Ouonormeil. B mporpaMme mpenmeTHble pe3ynbTaThl
IPEACTaBIEHBI IO rojaM 00y4YeHusI.

[IpenMeTHBIE pe3ynbTaThl OCBOCHHWS ydeOHoro mpeamera «buomorus» 6 10 Knacce NOIKHBI
OTpaXkaTh:

c(OpMHUPOBAHHOCTh 3HAHHH O MeCTe€ M pOJM OHOJOrMM B CHCTEME HAyYHOTO 3HAHUS
€CTECTBCHHBIX HayK, B (DOPMHUPOBAHUM COBPEMEHHON €CTECTBEHHO-HAYYHOH KapTHHBI MHpa U HAYYHOTO
MHUPOBO33pPEHHS, O BKJAAE POCCHHCKHX M 3apyOeKHBIX YUEHBIX-OMOJIOrOB B pa3BUTHE OHOJIOIHWH,
(YHKIMOHAIBHON TPaMOTHOCTH YeJIOBEKa JJIsl PEILICHNS )KU3HEHHbIX 33/1a4;

YMEHHE PAaCKpbhIBaTh COJEpXKAHWE OHMOJIIOTMYECKUX TEPMHUHOB W MOHATHH: >KU3Hb, KIIETKa,
opranm3M, Meta0onu3M (OOMEH BEIIeCTB W MPEBpAIleHHe SHEPruH), TOMeocTa3 (caMOperyJisiius),
YPOBHEBasi OpraHU3alys >KMBBIX CHCTEM, CaMOBOCIIPOM3BeIEHHE (PENpOXdyKIHMs), HACIEACTBEHHOCTD,
WU3MEHYMBOCTB, POCT U Pa3BUTHE;

yMEHHE H3JIaraTth OMOJIorHYecKre TeOpHH (KJIETOYHAsA, XpPOMOCOMHAsA, MyTallMOHHAs, [IEHTpaJIbHAs
JorMa MOJIeKyJsipHOi Ouosoruu), 3axonsl (I. Mengens, T. Moprana, H. 1. BaBunosa) u yuenus (o
HEHTpaX MHOT000pa3usi M TPOUCXOXKAEHUS KyInbTypHBIX pacteHuit H. M. BasuioBa), ompenensats
TPaHUIBl UX MPUMEHUMOCTH K )KMBBIM CHCTEMAM;

yYMEHHE BIIaJIETh METOJIAMH HAyYHOT'O MO3HAHWA B OMOJIOTHH: HAOMIOJEHHE M ONHCAaHHE >KUBBIX
CHCTEM, TIPOIECCOB M ABJEHHI, OpraHM3alusg ¥ TPOBEJIEHHE OHOJOTHYECKOr0 OSKCIIEPHMEHTa,
BBIIBIDKEHUE THUIOTE3bI, BBISIBICHHE 3aBHCHMOCTH MEXIy HCCIETyeMbIMH BEITUYMHAMH, OOBSICHEHHE
MOJTyYEHHBIX PE3yJbTaTOB, HCIOJB30BAaHHBIX HAYYHBIX TMOHSATHHA, TEOPUHA M 3aKOHOB, YMEHHE J€1aTh
BBIBO/IBI HA OCHOBAHHH MOJYYEHHBIX PE3YIbTATOB;

YMEHHE BBIIEIATh CYNIECTBEHHBIE TPU3HAKA BUPYCOB, KJIETOK MPOKAPHOT M OYKAPHOT,
OTHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPIraHMW3MOB, OCOOCHHOCTH TIPOIIECCOB: OOMEHa BEIIECTB U
NpeBpalieHns] JHEPrUM B KIeTKe, (OTOCHHTE3a, IUIACTHYECKOTO ¥ DJHEPreTHYEcKoro OoOMeHa,
XEMOCHHTE3a, MHT03a, Me103a, OTUIOA0TBOPEHHS, PA3MHOKEHUS, HHANBUAYAIbHOTO PAa3BUTHUSI OPTaHNU3Ma
(oHTOTCHE3);



YMEHHUE TIPUMEHSATH TIOJTyUYCHHbBIC 3HAHUS IS O0OBACHEHUS] OMOJOTHUECKUX MPOIIECCOB U SIBICHHH,
JUTS. TIPUHATHS MPAKTUYCCKUX PEIICHUI B MOBCETHEBHOM JKU3HU C IETbI0 0OeCreUYeHus: 6e30MacHOCTH
CBOETO 3I0POBbS M 30POBbS OKPYXKAIOUIUX JIOJACH, COOJIOACHHS HOPM TIPaMOTHOTO IOBEJICHHS B
OKpYy)Kaloleil MpUPOAHOW cpele, MOHHMAaHHWE HEOOXOJUMOCTH  HCIOIB30BAHHS  JTOCTHKECHUI
COBPEMEHHOH OUOJIOTHH ¥ OMOTEXHOIOTHH I PAIMOHATLHOTO TIPUPOI0TTOIB30BAHUS;

YMEHHE peliaTh 3JeMEHTapHbIC TeHETHYECKHE 3a1a4d Ha MOHO- W JUTHOPHIHOE CKpEIIHBaHHUE,
CIICTIJICHHOE HAcCJeI0BaHHE, COCTABIATH CXEMBI MOHOTHOPHUIHOTO CKPEIMBAHHUS JUIS TPEACKa3aHUs
HACJIeIOBaHUS MPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBITIOIHATE JJAOOPATOPHBIC M MPAKTHUYECKHE pabOThI, COOMI0OIATh MpaBUiIa MpU paboTe ¢
yueOHBIM U 1a00paTOpHBIM 000PYAOBaHUEM;

YMEHHE KPHUTHYECKH OICHHBATh W HHTEPIPETHPOBATh HHOOPMAIHIO  OHOIOTMYECKOTO
COJICPYKaHMs, BKIIIOYAIOIIYIO MICEBIOHAYYHBIC 3HAHUS M3 PA3IUYHBIX HCTOUYHHUKOB (CPEeICTBA MAacCOBOM
HHPOPMAITUK, HAYYHO-TTOMYJISAPHBIC MaTepHAlIbl), STHUECKUE aCIEKThl COBPEMEHHBIX HMCCIICIOBAHHHA B
OHOJIOrUY, MEAUIUHE, OHOTEXHOIOIHH;

YMCHHE CO3]/1aBaTh COOCTBEHHbBIC NMMCHbMEHHBIC W YCTHBIC COOOIIEHMSI, 0000IIass ONOIOrHIeCKYIO
HHPOPMAITUIO U3 HECKOIBKMX MCTOYHUKOB, IPAMOTHO MCITOJIB30BATh MOHITHIHBIN anmapaTr OHOJIOTHH.



TEMATHUYECKOE IIVIAHUPOBAHUE

10 KJIACC
KosnyecTBO Yacon DJIeKTPOHHbBIE
Ne HaunmeHoBaHue pa3esioB U TeM (uudposBbie)
n/n nporpaMmbl Bcero Konrpoaeurie  Tpakrnieckue o0pa3oBaTebHbIE
padoTsI padoTbI
pecypchl
bubmuorexa LIOK
bronoris kak Hayka 2 05 https://m.edso00.ru/7f41c292
JKuBbIe CUCTEMBI M UX OpraHH3aIlHs 1 bubmiorexa LIOK
https://m.edso00.ru/7f41c292
XUMHAYECKUI COCTAaB U CTPOCHHE KIETKH 8 1 bubmiorexa LIOK
https://m.edso0.ru/7f41c292
JKusHenesITenbHOCTh KISTKU 6 bubmiorexa LIOK
https://m.edso0.ru/7f41¢c292
PasMHoOxeHME U MHAMBUAYAJIbHOE PAa3BUTHE 5 1 Bub6imoreka [IOK
OpPTraHU3MOB https://m.edsoo.ru/7f41¢292
HacnencrseHHOCTE M N3MEHUYUBOCTD 8 15 bubmuorexa LIOK
OpraHM3MOB ' https://m.eds00.ru/7f41¢c292
Cenekuus opranu3mMoB. OCHOBBI 3 bubmoteka [IOK
OMOTEXHOJIOTUH https://m.edsoo.ru/7f41¢c292
PesepBHOE Bpems 1 bubmiorexa LIOK
https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO HACOB I10 [TIPOTPAMME 34 0 4
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IHOYPOYHOE IINTAHUPOBAHMUE

10 KVIACC
No Koau4yecTBo yacos Jara DyeKTpOoHHBbIe HUPPOBBIE
A Tema ypoka KouTpoabnbie  IlpakTuyeckue o0pasoBaTe/bHbIe
n/n Bcero U3yueHus
padoThI padoThI pecypcbl
bu6nmoreka IJOK
1 Buosorus B cucteMe HayK 1 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
MeTo1bl TO3HAHUS KUBOW MTPUPOIBI.
5 [IpaxTiuaeckas padora Ne 1 1 05 bubmmorexa [IOK
«VIconp30BaHKe Pa3THYHBEIX METOMIOB MPH ' https://m.eds00.ru/863e6122
V3YYCHUU OHOIIOTHYECKUX OOBEKTOBY
3 buonornueckue cucteMsl, IPOLIECCHl U X 1 bubmuoreka LIOK
U3y4eHHe https://m.eds00.ru/863e6564
4 XyMHYeCKUH cocTaB KiIeTKu. Boga u 1 bubmoreka IIOK
MHHEPAJIbHBIC COJN https://m.eds00.ru/863e674e
5 Benxu. CocraB u ctpoeHue 6eIKoB 1 bubamorera LIOK
https://m.eds00.ru/863e6b72
depMeHTH — OUOIIOTUYECKHEe
karanuzaTopsl. Jlaboparopnas padota Ne 1
6 «3ydyeHne KaTAIMTUYECKON aKTUBHOCTH 1 0.5 bubamoreia LIOK
https://m.eds00.ru/863e6b72
(hepMeHTOB (Ha IpUMeEpe aMHUIIa3bl WITN
KaTaJia3bl)»
bubmuoreka IIOK
! Yraesozst. JAmme 1 https://m.eds00.ru/863e6870
bubmuoreka LIOK
8 Hyiaentossie kucorst. AT® 1 https://m.edso00.ru/863e6d5c
9 HcTopus 1 MeTobI N3y4EHUS KIETKH. 1 Bbubmuorexa LIOK
Kierounast reopust https://m.eds00.ru/863e6e88
10 KreTka xak 1e1ocTHas ’KuBasi cucreMa 1
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CtpoeHue 3yKapHOTHUECKON KIIETKH.
JlaGoparopHas padora Ne 2 «M3ydyeHue
CTPOCHUS KJICTOK PACTECHHIA, JKUBOTHBIX,

bubmuoteka LIOK

11 OG0B 1 GAKTCOII TI0X MUKDOCKONOM Ha 0.5 https://m.edsoo.ru/863e6ff0
p p 8 P https://m.edsoo.ru/863e716c¢
TOTOBBIX MHKpOIIpEnapaTax u ux
OIIHCAHHEY
bubmuoreka LIOK
12 O6meR BemECTs wI MeTabomm3M https://m.edso0.ru/863e766¢
bubmuoreka LIOK
1 () . X
3 OTOCHHTES. ACMOCHITES https://m.edsoo.ru/863e7c98
1 3 it 06 Bu6nmoreka IJOK
HEPTETHHECKIH OOMEH https://m.edsoo.ru/863e7aae
JKu3HeHHBIN UK KIIeTKHU. Jlenenue
.M . o
5 K;e;gﬂm emc;?, HaS::aTop:aﬂapaiOTa N a3 o Butmorexa LOK
(HADIIONICHHC MUTO33 B IUICTRAX KOHHIHIK ' https://m.edsoo.ru/863e7dc4
KOpEIIIKa JIyKa Ha TOTOBBIX
MUKpOTIpeTnapaTax»
16 buocunres Oenka. Peakuus MmaTpuaHOTO Bu6nuoreka IJOK
CUHTE3a https://m.edso0.ru/863e796e
17 Tpaucnsuus — OnocuHTE3 OEJIKa bubmorexa [IOK
p . https://m.edso0.ru/863e796e
bubmuoreka IIOK
18 Hexnerounsie GopMBbl )KU3HU — BUPYCHI https://m.eds00.ru/863¢7540
Bu6nmoreka IJOK
19 @DopMbI pa3MHOXKEHHSI OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
bubmunoreka LIOK
2 Meii
0 o3 https://m.edsoo.ru/863e7f4a
OO0pazoBaHue U Pa3BUTHE MOJIOBBIX KIIETOK.
bu6 OK
21 OmtonoTBopenue. JlabopaTopHas padoTa 0.5 nonmorexa I

No 4 «MzydyeHue cTpoeHUs OJIOBBIX KIETOK

https://m.edso00.ru/863e81b6



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

Ha TOTOBBIX MUKPOIIpCIIapaTax»

22 WNunuBuayanbHOe pa3BUTHE OPraHU3MOB brbmmorexa LIOK

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

23 I'eneTnka — HayKa 0 HACJIEACTBEHHOCTH H Bubnmuorexa LIOK
M3MCHYUBOCTH https://m.eds00.ru/863e86f2

24 3aKOHOMEPHOCTH HACIICIOBAHMS bubmmoreka [JOK
NpU3HaKoB. MOHOTHOPHIHOE CKPEIMBAHHE https://m.eds00.ru/863e8878
JurnOpuaHoe ckpelBanue. 3aKoH Bubmuoreka [JOK

25
HE3aBUCHMOTO HACJICIOBAHHS IIPU3HAKOB https://m.edso00.ru/863e89a4
CreruieHHOE HacIe0BaHUE IPU3HAKOB.

JlaboparopHuas padora Ne 5 «M3ydenne
26 pe3yniTaTI())B M(?HOFI/I6PI/I)IHOFO Zq 0.5 bubamoreta LIOK
https://m.eds00.ru/863e8c60
JTUTAOPHUTHOTO CKPEIUBAHUS Y IPO30(UITBI
Ha TOTOBBIX MHUKPOIIPETapaTax»

97 I'eneruka nona. HacienoBanue npu3HaKoB, bubmuoreka IIOK
CLETIJICHHBIX C MOJIOM https://m.eds00.ru/863e8c60
N3menuunBocTs. HeHaciaencrBeHHast
n3MeHuuBocTh. JlaboparopHas padora Ne 6.

Uzyuenne moaudukamoHHOH Bubmoreka [JOK

28 0.5
W3MEHYHUBOCTH, IIOCTPOCHHE https://m.edsoo0.ru/863e8efe
BapUAIMOHHOTO PSAa ¥ BapUAMOHHOM
KpHUBOW»

HacnencrBeHHas “3MEHUMBOCTD.

29 JlaGopartopnas padora Ne 7. «AHanu3 05 Bubmuorexa LIOK
MYTalui y Apo30(uIiibl Ha TOTOBBIX https://m.edso0.ru/863e8efe
MUKpOTpenaparax»

bubmunoreka LIOK

30 Perterinica esiosera https://m.eds00.ru/863e8d78
PesepBHbiii ypok. O000IIEHNE TIO TEME

31 «HacnencTBeHHOCTD U HF3MEHYHNBOCTh

OpraHu3MoB»
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bubmuoreka LIOK

32 Cenekuua kak Hayka i npouece 1 https://m.eds00.ru/863¢9214
33 MeTo bl U TOCTHKEHMS CeJIEKIINU 1 bubmuoreka LIOK
pacTeHuii 1 JKUBOTHEIX https://m.edso0.ru/863e9214
34 buoTtexHoIOTHs Kak OTpacihb MPON3BOCTBA 1 Bubmiorexa LIOK
https://m.eds00.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34

[NTPOI'PAMME
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YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOT'O TIPOLECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /UIAA YYEHUKA

METOIUYECKHUE MATEPHUAJIBI JJI51 YUUTEJA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET



